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Conep:xanue
HayuHo-HccnenoBarenbckoe MPOEKTHPOBAHHE
HNHocTpaHHBIH 361K B TpoQecCuOHAIBHON chepe
MeTobl U CpeaCTBA UCCIIETOBAHUS
Metoi010r1sl HAYYHBIX UCCIIEIOBAHUN B XUMHUH
Cratuctuueckas 00paboTKa M aHAIN3 SKCIEPUMEHTATBHBIX JaHHBIX
MeTto/b1 HcceoBaHUS BEIIECTB U MaTepUaoB
udpoBbie TEXHOIOTMH B XUMUHM U XUMUYECKUX TPOU3BOICTBAX
PykoBO/CTBO HAYYHBIM KOJIJIEKTUBOM B cpepe mpodhecCHOHATbHON JesITeNbHOCTH
CynpamonekyisipHast XUMHS
3eneHast XuMust
HanoxuMust 1 HAHOTEXHOJIOTUS
Xumus HeTH U raza
OO01ast TEXHOJIOTHUS OPraHMYECKHUX BEIIECTB U OCHOBBI POMBIIIIEHHON SKOJIOTHH
XuMmusi ¥ QpuU3uKa NoJIUMEPOB
Kuneruka u TepMoarHaMuKa mnpoieccoB HedTenepepaboTKu
XuMusi KapOOHUIIBHBIX COeIMHEHUN
MeTposorust B aHATUTHYECKOW XUMUHU
O6opynoBaHue Il MPOU3BOJICTBA OPIrAHUYECKUX BEIIECTB U MOJIMMEPHBIX
MaTepuasoB
W36panHble TIaBbl paaH0dKOIOTHA
LlenenanpaBieHHbIH CUHTE3 OPraHUYECKUX COSIMHEHUN
VYrneBoacoaepxaiue 6MONOIUMEPDI
Cucrema TEXHOJIOTHH SEPHON OTpaCIn
[TonmumepHBIE KOMITO3UIIMOHHBIE MaTePHAIIBI
XuMust I€HIpUMEPOB
OU3UKO-XUMUS IEPCIIEKTUBHBIX BEIIECTB U MaTEPHAJIOB
DKoslornveckas aHaTUTHYeCKast XUMHS
Engineering Mathematics
Xumusi B-TUKETOHATOB METAIIJIOB
N30pannble T71aBbl OMOUHKEHEPUN
Decision Tools for Business & Engineering
W36panHble T1aBbl paAMOXUMUH
MonenrpoBaHue XUMUYECKUX PEaKIUil ¥ MPUKIaIHas KUHETUKA
TBepaoda3zHblil CHHTE3 PJIEMEHTOOPTAHUYECKUX COSTUHEHUN
DNEeKTPOXUMHUYECKUI CHHTE3 (PYHKIIMOHAIBHBIX MaTEPUATIOB
IlepepaboTka 001y4€HHOTO SAEPHOTO TOIINBA
Reaction Engineering
Kpemuuiioprannyeckue coeJuHEeHNs
I'eteporennslii poToKaTanus B mporeccax 0opadboTKH BOABI

Introduction to Computational Thinking

XUMUS FeTePOLUKINYECKUX COCTUHECHHI

KonnonaHo-xuMudyeckrue OCHOBBI HAHOTEXHOJIOTHU

Introduction to Chemical Engineering in New Era

DNEeKTPOHHBIC TEXHOJIOTHH MOUCKA HAyYHO-TEXHUYECKOW XUMUYIECKON HH(BOpMaIuu
Introduction to Multidisciplinary Engineering

AHTTUACKAN UIST XUMHUKO-TEXHOJIOTHUECKHUX LIEIEeH



AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«DU3UKO-XMMHUS EPCHEKTUBHBIX BEIIECTB M MATEPHATIOB»

Huciumnaa «@U3MKO-XUMUSL TNEPCHEKTUBHBIX BEIIECTB W MaTEPHAIOBY
MpeHa3HaYeHa JJisi MaruCTPaHTOB, OOYYAIOIIUXCS IO HAMPABIECHUIO MOJArOTOBKH
04.04.01 - Xumus, MarucTepckoi nporpammbl «@yHIaMEHTAIbHBIE XUMUYECKHE
MCCJEeI0BaHMs BEUIECTB U maTepuanoBy. llpu pa3paboTke paboueill mporpamMmbl
y4eOHOM  AUCHUIUIMHBI ~ KCNONb30BaH  DenepalibHbIi  TOCYAapCTBEHHBIN
oOpa3zoBaTeIbHbIN CTaHAApT Mo HamparieHUt0 noaAroToBku 04.04.01 «Xumusy,
yTBEPKIACHHBI TpUKazoM MuUHHCTEpCTBA oOpa3oBaHuss W Hayku PO ot
13.07.2017 Ne 655 u y4eOHBIH mIaH 00pa30BaTEIbHON MPOrPaMMBI.

Bxogur B dyacth y4eOHOro 1UIaHa, (QopMUPYyEeMyl0  yYacTHUKaAMHU
o0Opa3oBaTeIbHBIX OTHOIIEHUN — MMCHIUILTUHEI 110 BIOOpy: b1.B.JIB.03.03.

Tpy10EMKOCTh JUCHUILIUHBI COCTABISIET 5 3aueTHbIX enuuull (180 wac.): u3
Hux jeknuu (14 gac.), mabopatopHbie paboThl (54 4ac.), camocTosTeNnbHas paboTa
(76 wac.), n3 koTopbIX 36 4YacOoB OTBOJUTCS Ha MOArOTOBKY K DK3aMEHY.
Peammmsyercs mucuurnmbaa B 3 cemectpe. dopMa MpOMEKYTOUHOM ATTECTALIMM:
sK3aMeH (3 ceMecTp.

CoBpemeHHasl HayKa B 00J1aCTH BEIIECTB U MAaTEPUAIIOB UMEET TEHACHIUIO K
UHTErpaluu ¢ (pu3nyeckol xumuen, (U3MKOW TBEPAOro Telsa, SJIEKTPOHUKOMH,
opraHudeckol xumuen, Oumoxumuei. MMEHHO B 3TUX 00JaCTIX POXKIAIOTCS
HauOoJee HEOOBIUHbIE PE3YIbTaThl M IMEPCHEKTUBHBIC HANPABJICHUS Pa3BUTHS.
HeoObIKHOBEHHO pacHIMpUiICs KPYyT 0ObEKTOB XMMHUM MAaTE€pPUAJIOB: TENEPbh K HUM
NPUYUCTISIOTCS HE TOJBKO COOCTBEHHO COEAMHEHHS, HO U MaTepHalibl, MPUYEM
3a4acTyl0 TaKUe, KOTOPbIE COJIEPHKAT, IOMUMO “‘HEOPTraHUYECKON~ COCTaBIISAIOLIEH,
OpraHWYecKue, TMOJUMEPHbIE WIM OuonoguMmepHole (¢parMeHTsl. M3yueHue
OOJBIIMHCTBA OOBEKTOB TMPOBOJUTCS HA HECKOJBKUX YPOBHIX: TOMHUMO
KPUCTAUINYECKOW HWIIM MOJIEKYJISIPHOM CTPYKTYpbl HM3y4aeTCs JJIEKTPOHHASA M
MarHuTHas CTPYKTypa BEUIECTB, MPUCYILAs UM CTPYKTypa AEPEKTOB CTPOECHUS,
pacrpeneneHue MUKpOIIPUMECEH, CTPYKTypa IPaHUL pasfena B KPUCTATUIMYECKUX
BEILIECTBAX, HAHOCTPYKTYpa, CTPYKTypa MHKPO- M ME30-10p, CTPYKTypa
IIOBEPXHOCTEN, a TaK)KE BIIMSIHUE BCEX IEPEUYMCIEHHBIX YPOBHEW OpraHu3aluu
BEIllECTBA HAa €ro cBoMcTBa. lIporpamMma oOTpakaer 3TH TEHACHIMU U TEM
CIIOCOOCTBYET  aKTyalu3allMid  OOpa3oBaHMs  XUMUKOB —  BBIITYCKHUKOB
KJIaCCUUECKUX  yHUBepcuteTroB.  [Iporpamma  moapa3yMeBaeT  aKTHMBHOE
UCIIOJIb30BAHUE TOHSITUM M 3aKOHOMEPHOCTEW, OCBEHIAEMbIX B OCHOBHBIX
XUMHYECKUX U (PU3NMUECKUX Kypcax.

OmgHoil W3 HOBalMM JTaHHOW TporpaMMbl  SIBISIETCS  AKIEHT Ha
HEOOXOJMMOCTh  CYIIECTBEHHOM  aKTHUBM3AallMM  CaMOCTOSITENIbHOM  palboThI
MarvcTpOB 10 OCMBICIICHUIO U aHAJIN3Y MaTepuasa Kypca.



IHeab ocBOeHUS AUCHUILINHBI

[lenpr0  OCBOECHHS  AUCHMIUIMHBI  SIBISIETCS  OCBOCHME  COBPEMEHHBIX
MPEACTABICHUA O B3aWUMOCBSI3M  (DU3UKO-XMMHYECKHUX TMPOIECCOB H  HUX
3aKOHOMEPHOCTAX ISl IMOJYyYEHUs MEPCHEKTUBHBIX BEIIECTB M HA MX OCHOBE
MaTEpUAIIOB C 3aJaHHBIMU CBOMCTBAMU.

3anaumn:

— Jlatb ocHOBHBIC yHIAMEHTAJIbHBIC MIOHSTHS, CBSI3aHHBIC CO CTPYKTYPOI
U TUIIOM BEIIIECTB.

— Jlatp kmaccupukanuio MaTepUaIoB W OCHOBHBIC MPUHIMIBI HUX
(bopMHpOBaHUS.

— Jlatb  xapakTepucTWKy  (U3HMKO-XMMHUYECKHX  IPOIECCOB  IIPHU
(hopMUpOBAaHUU BEIIECTB U MATEPUAIIOB.

— Iloka3zaTh OCOOCHHOCTH HaHOMATEpPHUAJIOB KaK IMEPCIEKTUBHOrO THUIIA
MaTepuajgoB, BBIICHUTH TEOPETHYECKUE TMPOOJIEMbI, CBsI3aHHBIE C  HX
dhopMupOBaHUEM, U TIOKA3aTh EPCIEKTUBHBIEC 00JIACTH X MPUMEHEHHUS.

JlucuuniavHa JIOTUYECKM W COJEpXKATEIbHO CBsS3aHa C  Kypcamu
«Dunocodusy, «Ilcuxomorus», «KMeTo0IOTHI XUMHYIECKOTO SKCIIEPUMEHTA, €T0
cTaTUcTHYecKasi o0paboTka n MHGOPMAIIMOHHOE O0ecriedeHne», « AHATUTHYECKas
xuMus», «brnooprannyeckas xumusn», « HHeopranmdyeckas xumus», «Oprannyeckas
XUMHSY, «Duzndeckas XuMus», « XUMUS BBICOKOMOJICKYJISIPHBIX COEUHEHUIN.

Hacrosimas nporpamma mpu3BaHa J1aTh CIylIaTelissM Oa30Bbl€ 3HAHUS 10
ATON JUCHMILIMHE.

JlucuuiiinvHa MMEEeT BaXKHOE 3HAUYCHHE B OOECIEYEHUU BBICOKOTO YpPOBHS
npogeccuoHaIbHON FOTOBHOCTHU BBIITY CKHUKOB MAarucTpaTypshl. Omna
HETMIOCPEICTBEHHO  CBsSi3aHA C  IIOJANOTOBKOW  CTYJI€HTaMHU  MarvuCTEPCKOM
JUCCEepTallud U B 1IEJIOM C HUX Yy4eOHO-UCCIEOBATEILCKOM M Hay4dHOU
JIEeSITEILHOCTBIO.

B pesynaprare wu3ydeHus JAaHHOM JUCHUIUIMHBL Y  OOyYarouIuxcs
hopMUPYIOTCS CIIEIYIONINE OOIIEKYIbTYPHBIC/TIPO(ECcCHOHATbHBIE KOMITIETCHITUH.

HaumeHoBanne Koa n HaumeHOBaHuUe Koa n HauMeHOBaHUe HHANKATOPA JOCTHKEHUS
KaTeropun YHHBepCAJbLHO KOMIeTeHIHHU YHUBepCAJbLHON KOMIeTeHINHT
(rpynnbr) BbIIIYCKHMKA
YHHBEPCAJIbHBIX
KOMIIETCHI Ui

Oobmenpodeccron | OIK-1. Cmocobern  BwmonHATh | OIIK-1.1. Mcrone3yeT cymiecTByomue u
aJIbHBIC HABBIKH | KOMIUIEKCHBIE SKCIIEpUMEHTAIBHBIE | pa3padaThiBaeT HOBbIE METOAUKHU TOIYUYEHHS U

u PacyeTHO-TEOPETHYECKHE | XapaKTepU3allMy BEIIECTB U MaTepHaIOB AJIs

WCCIIEIOBAHNUS B M30paHHON | peuIeHus 3a1a4 B M30paHHON 00J1aCTH XUMHH

o0JacTH XUMHUM WM CMEXHBIX | WM CMEXHBIX HAYK

HayK c HCTIOJIb30BaHUEM

COBPEMEHHBIX npruOOpOB, OIIK-1.2. Mcnionp3yeT coBpeMeHHOE

O60py,Z[OBaHI/IC, IIpOrpaMMHOC obecrneyeHue u




JaHHBIX

porpaMMHOro obecriedueHust 1 0a3

Ha3HA4YCHUA

po¢ecCHOHAIBHOTO

npoheCcCUOHANBHBIC 0a3bl TAHHBIX I PELIICHUS
3aja4 B M30paHHOM 00JaCTH XUMUU FITH
CMEXKHBIX HayK

OIIK-1.3. Ucmnonp3yeT COBpEMEHHBIE pacUeTHO-
TEOPETUYECKUE METOJbl XUMHUM IS PEUICHUS
po(heCCUOHANBHBIX 3aj1a4

Kox n HanmeHoBaHue

Ocnosanue (I1C,

. OOBexT i Kon 1 HanmeHoBaHue HHAMKaTOpa aHaJIU3 MHBIX
3amaua mpodecCHoHATEHON N "
ESTETBHOCTH obxacTh po¢eCCHOHATBFHOM JOCTHKEHUS TpeGoBaHUiA,
3HaAHUS KOMIIETCHIIUH npohecCHOHAIBLHON NIPeNbABIAEMBIX K
KOMIICTCHIIUH BBIITYCKHUKAM)

Tun 3apa4 npodeccuoHaNbHOM AesiTe1bHOCTH: HayuHo-ucciienoBaTesbCKuii

OcymiecTBiIeHNE HAYIHO-
HCCIIEJ0BATEIbCKOM
JIESITEJIFHOCTH TI0 PELICHHIO
(yH/IaMEHTaJIbHBIX U
NIPUKITaAHBIX 33714
XUMHUYECKOU
HarpaBJIeHHOCTH B COCTaBe
HAy4HOTO KOJUIEKTHBA

XHUMHUYECKHE
BEIIIECTBA,
MaTepUabl,
CBIPbEBBIE
pecypchl,
HCTOYHUKHU
npodeccrona
JIBHOM
nHpopManmu

IIK-3 Cnocoben Ha
OCHOBE KPHTHYECKOTO

aHaJIM3a  Pe3yJIbTATOB
HUP wu  HUOKP

OLICHUBATh
MEPCICKTHUBLL nux
IMPaKTUYECKOIro
MMPUMEHCHUA n

NPOJIOSDKEHUsT paboT B
BEIOpaHHOW  0oOJacTu
XHMHH, XHMHAYECKOM
TEXHOJIOTUH nIm
CMEXHBIX C XUMHEH
HayKax

MK-3-1.
Cucrematusupyer
nHpOPMALHIO,
TIOJTYYEHHYIO B X0J1€
HUP n HUOKP,
aHaNIU3UPYeT ee U
COIOCTaBIISIET C
JIUTEPATYPHBIMH
JaHHBIMHA

MK-3-2. Omnpexenser
BO3MOXHBIE
HanpaBJICHUS PA3BUTHA
paboT ¥ MEepCHEeKTHBEI
MPaKTHYECKOTO
MIPUMEHEHHS
TIOJTYYCHHBIX
Pe3yIbTATOB

Amnanus omnsiTa,
TIC:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[JIH (bOpMI/IpOBaHI/ISI BBINICYKAa3aHHBIX KOMHCTGHHI/Iﬁ B paMKax AVCHUITIINHBI

MNPpUMCHAIOTCA  MCTObI

UHTEPAKTUBHOTO  OOyYEeHHUS:

JICKIUA-BU3YyaIn3alus,

MMPE3CHTAIN € HCIIOJb30BAHMEM PA3JIMYHBIX BCIIOMOI'aTCIbHBIX CPEACTB: OOCKH,

KHHUT', BUJCO, CJI&fI,ZIOB, IMOCTCPOB, KOMIIBIOTCPOB, BUACOIIPOCKTOPOB U T.II.




AHHOTaIUSA K padoyeil mporpaMmme QU CHHUILIHHBI
«IKOJOTHYECKAS AHAJIUTHIECKAS XUMMA»

Y4eOHO-MEeTOTUIECKHA KOMILJIEKC JTUCHUTUTAHBI «IKoJIoTHYecKas
aHAJTUTUYECKas XUMHs» pa3paboTaH JUisi MaruCTPaHTOB, OOy4YarOUIUXCS MO
HanpaBiieHU0 noaroroBku  04.04.01 - Xwmus, MarucTtepckod IMpOrpaMMbl
«DyHaMeHTaIbHbIE XUMUYECKHE HCCIEIOBAaHMs BEIIECTB W MaTepuayioBy. l[lpu
pa3paboTke  pabodeil  mporpamMMbl  y4eOHOW  JUCHUIUIMHBI  HCIOJIb30BaH
denepalibHBIM TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT MO HAMPABJICHUIO
noarotoBkun  04.04.01 «Xumusi», yTBEpPKACHHBIM MpPUKa3oM MMHUCTEPCTBA
oOpazoBanus u Hayku PD ot 13.07.2017 Ne 655 u yueOHbI Tu1aH 00pa3oBaTebHON
IPOrPaMMBl.

Bxomgur B wacth ydeOHOro TIUIaHa, GOPMHUPYEMYHO  YYaCTHUKAMH
o0Opa3oBaTeIbHBIX OTHOIIIEHUN — MUCIUILTUHEI 110 BeIOOpY: B1.B.JIB.03.04.

Tpy10EMKOCTh AUCHUILIMHBI COCTaBISAET 5 3aueTHhIX eauuull (180 vac.): u3 Hux
nexnuu (14 gac.), mabopaTopHbie paboThl (54 wac.), camocTosTenbHas padora (76
4ac.), U3 KOTOphIX 36 4acoB OTBOJUTCA Ha MOATOTOBKY K dK3aMeHy. Peanusyercs
aucuuIuiMHa B 3 cemecTpe. PopMa MNPOMEKYTOUHOM arrectauuu: 3K3aMeH (3
ceMecTp).

JlucuumnirHa OCHOBaHA Ha 3HAHMSX, MOJIYYEHHBIX CTYIAEHTOM B Kypcax
aQHAJTUTUYECKOU XUMHH, MAaTEMAaTUKH, HUHPOPMATUKHU, (PU3HKHU, IKOJIOTUU, OMOXUMUMU.

Conepxanue AUCUUIUIMHBI  OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX
COBPEMEHHBIMH MOJXOJAMHU IPUMEHEHUS METOJOB AHAIUTUYECKOM XHMHUU B
M3YYEHUU KauyecTBa OKPY’KAIOIIEH Cpeibl, CTOCOOOB OLIEHKH 3TOTO COCTOSIHUSI.

Lenpto mpenojiaBaHusl JUCHUIUIUHBI « DKOJIOTMYECKAss aHAIUTHYECKA XUMHUS)
aprusgercss  (GOPMHUPOBAHME Y  CTYIACHTOB  MPEACTABICHUS  DKOJIOTHYECKOM
AHATUTHYECKOW XWMHH, KaK O TMPUKIATHON JAUCIHUIUIMHE, OO0eCTeUnBaIoNeh
MOHMMAHUE BAXKHOCTH W HEOOXOAMMOCTH 3HAHWN aHAIMTUYECKUX TPUEMOB U
METO/IOB, IMO3BOJISIOIIMX pEelIaTh 3aJadyM, CBSI3aHHBIE C OLIEHKOM 3KOJOTMYECKOIo
COCTOSIHUSA KOMIIOHEHTOB OMOC(EpBHI.

3ajmavyaMy TMpenojaBaHUsl JAMCHUIUIMHBI «OKOJOTMYECKas aHaJuTUYecKas
XUMUSD» SBJISETCS Pa3BUTHE Y CTYACHTOB, CIEHUAIM3UPYIOIIUXCS B 00JacTh
AHAIMTUYECKOW XUMUU, MPEACTABICHUNA 00 3KOJIOTHH KaK 00 MEXIUCIUIUIMHAPHON
HayKe, aKTHBHO HCIOJb3YIOIIEH METOAbl AHAJUTUYECKOW XHMHUHU. Y CTyJEHTa
JOJIKHO CJIOKHUTBCS MPEACTABICHUE O SKOJOTMYECKON aHATMTUYECKON XMUMHUHU KaK O
CpelICcTBE M CIoco0e OIEHKM KauecTBa OKpyxaromeid cpeapl. JuciuruimHa
HampaBieHa Ha QopMupoBaHue o0mIenpodeccuoHaIbHBIX, TPO(EeCcCHOHATBHBIX
KOMIIETEHIIUI BBITYCKHUKA.



Z[J'I?I YCIICITHOI'O HU3YyUYCHHA AUCHHIIIMHBI «OKonoruyueckass W aHaJUTHUECKast

XUMUSD» Yy  OOyYalIMXCA  JOJDKHBI  OBITh  COOPMHUPOBAHBI  CJEAYIOIINE
MpPEeIBAPUTEITHLHBIC KOMIICTCHITUH:

—  CIOCOOHOCTh TMPUMEHSATh OCHOBHBIC 3aKOHBI XUMHUU TIpH OOCYKICHHH
MOJTYYEHHBIX PEe3yJIbTaTOB, B TOM YHCJIE C IPHUBJICYECHHEM HH(POPMAIMOHHBIX 0a3
JaHHBIX;

—  BIAQJCHUE HAaBBIKAMM  XHUMHYECKOTO  OKCIIEPUMEHTa, OCHOBHBIMH
CUHTETUYCCKUMU W aHAJIMTHYCCKUMH METOJAMH TIOJIYUCHUS W HCCIICIOBAHUS
XUMHUYECKUX BEIICCTB M PEaKITHiA;

—  BIIQJICHUE METOJaMU PETUCTPAIlMU U 00paOOTKH pe3yJbTaTOB XUMHUYCCKH
AKCIIEPUMEHTOB;

—  BIAQJCHUE METOJaMHM O€30MacHOro0 OOpameHus ¢ XUMHYSCKHUMHU
MaTepHaJlaMM C yY4eTOM HX (PU3NYECKHX M XHMHYECKHX CBOKWCTB, CITOCOOHOCTBIO
MIPOBOJIUTH OIICHKY BO3MOYKHBIX PHCKOB;

—  TOHMMaHWE TPHUHIIUIIOB TIOCTPOSHUS IEIarOTMYECKON JeATeIbHOCTH B
0011e00pa30BaTENbHbIX YUPEKICHUSAX.

[Tnanupyemble pe3yiabTaThl OOYYEHHS 110 JAaHHOW JIUCHUILIMHE (3HAHMS,
YMEHUS, BJIQJCHHS), COOTHECCHHBIE C IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS

0o0pa3oBaTeIbHON MPOTpaMMBbI, XapaKTEpU3YIOT ATanbl (POPMUPOBAHMS CIEIYIOIIMX

KOMIIETEHIIUH (OOIIEKYIbTYPHBIE/ IpodeccHOHaTbHBIE KOMIIETEHIHH]):

HaumMmenoBanue Kox n HamumMeHoBaHue Kon u HauMeHOBaHMe MHANKATOPA 10CTUKEHUSI
KaTeropumn yHnBepcaanOifl KOMIIETCHIIUUN yHHBepcaJIbHOﬁ KOMIIETCHIIUHN
(rpynmsr) BbIIIYCKHHKA
YHHUBEpPCAJbHbBIX
KOMIIETCHIIUUN
OIIK-1. Cnoco6en BemonuATh | OIK-1.1. Mcnionp3yeT cylmecTByIonye u
KOMILJIEKCHBIE pa3pabaThiBacT HOBbIE METOIUKH
SKCTIEPUMEHTAIIbHBIE U | TIOJYYEHUS U XapaKTEePU3alluK BEIIECTB U
pacyeTHO-TEOPETUYECKHE MaTepHuayoB JUIsl pelIeHUs 3a1a4 B
WCCIIEIOBAaHUsT B W30paHHOH | M30paHHOI 00JIaCTH XMMUH MM CMEXKHBIX
o0JacT XUMHUU WIH CMEXKHBIX | HAyK
Oo6menpodeccuo | HAyK c ucnosnb3zoBanueM | OIIK-1.2. Ucnonb3yeT coBpeMeHHOe
HaJIbHbIE HABBIKUA | COBPEMEHHBIX npubopoB, | 000pyAOBaHUE, MPOTPAMMHOE OOECTIeUeHUE
MPOrpaMMHOTO oOecrieueHuss | | ¥ MpodeccHOHAIbHBIC 0a3bl TaHHBIX IS
0as JMaHHBIX | pelIeHHs 3a/1a4 B U30paHHOM 00acTu
podhecCHoHATLHOTO XUMUU WIH CMEXHBIX HAYK
Ha3HA4YCHUS OIIK-1.3. Hcnomb3dyer  COBpEMEHHBIE

PACYCTHO-TCOPETUICCKHUE MCTOALI XHMHUU
JJI1 pCIICHUS HpO(i)eCCI/IOHaJ'IBHLIX 3aJa4

3amaua npodeccuoHaATEHON

JACATCIBbHOCTHU

OOBeKT Ui
00J1aCTh
3HAHUSA

Kon u HanmeHoBaHue
npoQeCcCHOHATBHOM
KOMITETEHIMH

Konx n nanmeHoBanue Ocnosanue (T1C,
WHAWKAaTOpa aHau3 UHBIX
JIOCTYDKEHUS TpeboBaHuii,

poheCCUOHATBHOM MPEbSIBISEMBIX K
KOMIICTCHIIUU BBITTYCKHHKAM)




Tun 3aaa4 npodeccuoHaNbHOM AesiTeIbHOCTH: HayuHo-ucciienoBaTebecKmii

Ocy11ecTBICHUE HAYYHO-
HCCIeI0BaTeNbCKON
JCATCIBHOCTH IO PEHICHUTO
(byH/IaMEHTaJIbHBIX U
TIPUKIIAIHBIX 327129
XUMUYECKON
HATIPaBJICHHOCTH B COCTaBE
HAYYHOTO KOJUICKTHBA

XHMHYECKHE
BEILIECTBA,
Marepuallbl,
CBIPbEBBIE
pecypcesl,
HCTOYHHKU
npodeccuona
JIbHOM
nHpopmanuu

IK-3 Cmoocoben Ha
OCHOBE KPHUTHYECKOTO
aHaaM3a  pe3yJbTaToB
HUP u  HUOKP
OLICHUBATh
TIePCIIEKTHBHI ux
MPaKTHYECKOTO
MMPUMEHCHUA u
MPOJOIDKeHHsT paboT B
BBIOpaHHOW  oOjacTu
XUMHH,  XHUMHYECKON
TEXHOJIOTHUH W
CMEXHBIX C XHUMHEH
HayKax

MK-3-1.
Cucrematusupyer
HHPOPMAIIHIO,
HOYYECHHYIO B X0J1¢
HUP u HUOKP,
aHANU3KUPYET e U
COIOCTaBIISIET €
JUTEPATYPHBIMU
JaHHBIMU
MK-3-2.
BO3MOXKHBIE
HAIlpaBJICHUSI  Pa3sBHTHSA
paboT M HEepCIEeKTHBBI
MPaKTHYECKOTO
MIPUMEHCHUA
TOJTYYCHHBIX
pe3yJIbTAaTOB

Onpenensier

Amnanu3s omnsiTa,
TIC:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[JISI (i)OpMHpOBaHI/IH BBIIIICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKax AUCIHHUIIIIMHBI
«OKoJIoTHYecKass M aHAIIMTUYCCKAsS XUMUS» MMPpUMCHAIOTCA CIACAYIOIHUC MCETOIbL

WHTEPAKTUBHOTO 00yUYEHUS: JIEKIIU - Oecea.




AHHOTAIIYA K PABOYEHN ITPOT'PAMME JUCHUATIJIAHBI
«XUMUSA TETEPOIIUKJIMYECKNUX COEIUHEHU»

JuctuminHa «XuMHST TETEPOLMKINYECKUX COCIUHEHUIN» pa3zpaboTaHa Jjis
maructpanToB HampasieHus 04.04.01 - Xwumusa, Marucrepckol mnporpammebl
«DyngameHTanbHble XUMUYECKHUE HMCCIIEIOBAHUS BEIIECTB U MarepuanoB». [lpu
pazpaboTke paboyeil mporpamMmbl  y4eOHOW  JMCHMIUIMHBI  HCIIOJIb30BaH
®denepanbHBI TOCYAAPCTBEHHBIH 00pa30BaTEIbHBIA CTAaHAAPT MO HAMPABICHUIO
noaroroBku 04.04.01 «Xumus», yTBEpKIEHHbIM MpUKa3oM MUHHCTEpCTBA
obpazoBanus u Hayku P® or 13.07.2017 Ne 655 wu y4eOHBIH IUIaH
o0Opa3oBaTeIbHON MPOrPaMMBI.

Bxogur B wacte yueOHOro 1iaHa, GOPMHPYEMYHO YYaCTHUKAMH
0o0pa3oBaTeIbHbIX OTHOLIEHUI — TMCUUILIMHEI 110 BIOOpY: B1.B.JIB.03.05.

Tpyao€MKOCTh AMCHMILUIMHBI cOCTaBisieT 5 3adeTHbIx eauHul (180 uac.): u3
Hux Jiekiuu (14 gac.), mabopatopHbie padoThl (54 yac.), camocTosITeNIbHast padoTa
(76 wyac.), U3 KOTOpeIX 36 YacoB OTBOAMTCS Ha TOATOTOBKY K 3K3aMeEHY.
Peanuzyercss gucummmHa B 3 cemectpe. @opMa MPOMEKYTOUHOW ATTECTALIMU:
aK3aMeH (3 ceMecTp).

Onupaercs Ha 3HaHMS, YMEHHS U HABBIKH, YCBOCHHBIE MPHU U3YUYEHUH TAKUX
JTUCUUIUIAH, KaKk «Opranuueckas Xumus», « DU3NYECKUe METOIbl UCCIIEA0BAHUSY,
«MexaHu3Mbl peakiuil U cTepeoxXxumus», « OpraHn4ecKuii CHHTE3Y.

ConepxaHue TUCUUILUIMHBI OXBAThIBAET CIEAYIOINUNA KPYT BOIIPOCOB:

BBenenne B xuMuio rereponukiioB. Kiaccuduraius TeTepoIrmKIndecKux
COCIMHCHUM, THIHI PEAKINi TeTePOIMKIN3AINK, CTPYKTYpHBIC OJIOKH, Hanboee
4acTO UCIOJIb3YIOUIUECS B CUHTE3€ FETEPOLUKIIOB;

[laTuuneHHblE apOMATHUYECKUE TETEPOLUKIbl C OJHUM TIe€TepOaTOMOM.
Momnosinepusie  (muppos, QypaH, THODEH) U KOHACHCUPOBAHHbIE (WMHIOJI,
M30UH10J, OeH3odypaH, OeH30THO(GEH, MHIOJU3WH) TpeacTaButend. CrnocoObl
MOJIYYEHUS U XUMHYECKHE CBOMCTRA;

[IaTuuneHHble apoMaTHYECKUE TeTEPOLMKIBI C ABYMSI rerepoaroMaMu. 1,2-
A3zonbl  (TIMpa3oji, HM30KCa30Jl, H30THA30j). 1,3-A30ibl (MMHAA307, OKCA30II,
trazon). CrnocoObl MONyYeHUs] 1 XUMHUECKHE CBOMCTBA;

[IlecTu4sieHHbIE ApOMATUYECKUE TE€TEPOLUKIBI C OJHHM TIE€TepOaTOMOM.
Momnosinepabie (MUPUAUH, COMW NHUPWINAS) U KOHACHCUPOBAHHBIE (XWHOJMH,
W30XUHOJIMH) nipencTtaButend. CrocoObl MOMydYeHUS U XUMUYECKHAE CBOWCTBA;

[IlecTuusieHHbIE AapPOMATUYECKUE TETEPOLMKILI C JABYMSI T€TEPOATOMAMHU.
A3uHbI (MUpUAA3UH, MUPUMHUANH, TUpa3uH). CocoObl MOIYYEHUS U XUMHUUECKUE
CBONCTBA.

Heab u3ydeHus AUCHUIUIMHBL (OpPMUpPOBAHHE Yy MAruCTpaHTOB 3HAHUU O
HOMEHKJIAType, METoAaxX  TOJyYeHUss U  OCHOBHBIX  THMIAX  peakiui



I'CTCPOINUKIINYCCKUX COeHHHeHHﬁ.

3agaun:

l)BnageHne OCHOBHBIMM TPUHIMIAMU CHHTOHHOIO TOAXOJa MpH
IJIAHUPOBAHUM CUHTE3a IeTePOIUKINYECKOTO COSTUHEHHUS;

2) 3HaHME KJIACCHUYECKMX M  COBPEMEHHBIX METOJOB IOCTAHOBKHU
CUHTETUYECKOTO IKCTIEPUMEHTA;

3) nonay4uTh 3HAHUA OO OCHOBHBIX THIIAX CUHTETHYECKUX  PEAKIUA C

Y4aCTHUEM I'CTCPOILMKIIOB.
I[J'Ifl YCIICIIHOI'O MU3YYUYCHUA OUCHUIIINHBI «Xumus ICTCPOLNUKITNICCKHUX

COCIMHEHUI» Yy O0O0yYaromuxcsi JOJKHBI OBITh CPOPMUPOBAHBI  CIEIYIOIINE

MpCaABApPUTCIbHBIC KOMIICTCHIINH !

- CIOCOOHOCTH HCIOJIL30BaTh IMIOJIYUYCHHBIC 3HAHHA TCOPCTHYCCKUX OCHOB

(byHIaMEHTAIBHBIX Pa3/IeIOB XUMHUH MPU PEIICHUH MPOGECCHOHANBHBIX 33]1a4;

- BI1aACHHUC CUCTEMOM (bYHI[aMeHTaJ'IBHI)IX XUMHUYECKUX TTOHSITUH.

B  pesynbrare

W3y4YEeHUs JaHHOU

(hopMHPYIOTCA CAEAYIOIINE KOMIIETCHIINH:

JUCITUITIIMHBI y MaruCTpaHTOB

HaumMmenoBanue Koa 1 HauMeHOBaHHe Konx u HanMeHOBaHMe MHAUKATOPA 10CTHKEHUSI
KaTeropum YHHBepPCAJbHOH KOMIIETeH MU YHHBepPCAJbHOH KOMIIETeH T
(rpynmnsr) BBIIIYCKHHKA
YHHBEPCAJIbHBIX
KOMIIETCHI NN
OIIK-1. CnocoGen BeimonHATh | OIIK-1.1. Mcnonp3yeT cyliecTByIOLUE U
KOMIUIEKCHBIE pa3pabaThiBaeT HOBbIE METOIUKH
SKCTIEPUMEHTAIIbHBIE U | TIOJYYEHUS U XapaKTEePU3allUU BEIIECTB U
pacueTHO-TEOPETHIECKHE MaTepuasoB ISl pelIeHus 3a/1a4 B
WCCIIeIOBAaHUsT B W30paHHOH | M30paHHOI 00JIACTH XMMUU HITH CMEXHBIX
o0JacT XUMHUU WIH CMEXKHBIX | HAyK
Oo6menpodeccuo | HAyK c ucnonp3zoBanueM | OIIK-1.2. Ucnons3yer coBpeMeHHOe
HaJbHBIE HABBIKH | COBPEMEHHBIX npubopoB, | 000pyAOBaHUE, MPOTPAMMHOE OOECIICUeHUE
MPOTPAMMHOTO O0ecrieueHus] W | ¥ MpoecCHOoHaNbHBIE 0a3bl TaHHBIX IS
0as JMaHHBIX | pelIeHHs 3a/1a4 B U30paHHOM 06macTi
poheCCHOHATLHOTO XUMUHU WIH CMEXHBIX HAYK
Ha3HA4YCHUS OIIK-1.3. Hcnomp3yeT  COBpEMEHHBIE
PacYETHO-TEOPETUUECKHE METOJbl XUMUHU
JUIs perieHust mpohecCHOHATbHBIX 3ada4
Koa v HaumeHoBaHue OcHosaHue (MC,
331343 NPOGECCUOHANBHOM O6beKT nn Koa u HammeHOBavale WHAMKaTopa aHanu3 MHle
LeATENbHOCTH obnacTb npogeccMoHanbHOM [OCTUXKEHUA ) TpeboBaHui,
3HaHKA KomnetTeHunu FlpOdDECCVIOHaI'IbHOM npeabABNAE€MbIX
KomMneteHuuu K BbIrIYCKHMKaM)

Tun 3apav npo¢eccu0Haanoﬁ AeATEe/IbHOCTU: Hay‘-IHO-MCCIIeAOBaTEIIbCKMﬁ

OcyLuecTsieHMe Hay4yHo-

nccnenoBaTebCKom

[OeATeNIbHOCTU NO PeLLEHUIO
byHAAMEHTaNbHbIX U

NPUKNAa4HbIX 3a4a4

XMMUYeCKne

BEeLLeCTBa, AHanus onbITa,
maTepuansl, NK-3 CnocobeH Ha | MNK-3-1. nc:
CbipbeBble OCHOBe KpuTuyeckoro | CuctemaTtusmpyer 19.002
pecypcel, aHanmM3a pesyabTaToB | MHPOpMaUMLD, 23.041




XMMUYECKoM
HanpaBAEHHOCTU B cOCTaBe
HAY4YHOTo KOJ/I/IeKTMBA

NCTOYHUKM
npodeccmoHa
NbHOM

MHPopmaLmm

HWP " HWOKP
oLeHnBaTb
nepcrneKkTMBbI nx
NpaKTUYecKoro
npumeHeHun "
npoAoKkeHma pabort B
BbibpaHHOW  obnactn
XUMWUKU,  XMMUYECKOWN
TeXHoMornn nam
CMENHbIX C XMMUEN
HayKax

nony4veHHyto B xoge HUAP
n HWOKP, aHanusunpyet
ee 1 conocTaBAeT ¢
NTEpaTypHbIMU
LAHHbIMU
MNK-3-2.
BO3MOMHble
HanpasneHWA pPas3BUTUA
paboT W nepcnexkTuBbI
NPaKTUYECKOro
npumeHeHun
Noay4YeHHbIX
pe3ynbTaTos

Onpegenset

26.001
26.003
26.006
26.009
26.014
40.001 40.011

Jliist hopMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaX JUCIUTIUIAHBI

«XUMHSI TETEPOLUUKINYECKAX COCIUHEHUI» MPUMEHSIOTCS CHEAYIOIINE METObI

aKTUBHOIO OOyueHus: JeKuus-oecena.




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«MeauUMHCKASA XUMHUS C 3JIEMEHTAMM KOMOMHATOPUKH

Hucuumnuna «MeauuHcKass XUMHS € DJEMEHTaMU KOMOWHATOPHUKK»
pa3paboTaHa IJisi MarucTpaHToB, oOydaromuxcs mo HampasieHuto 04.04.01 -
Xumus,  Marucrepcko  mnporpammbl  «DyHIaMEHTaIbHBIE  XHMHYECKHE
MCCJEeI0BaHMs BEUIECTB U maTepuanoBy. IIpu paspaboTke paboueld mporpaMMbl
y4eOHOM  AUCHUIUIMHBL  KCNONb30BaH  DenepalibHbIi  TOCYAapCTBEHHBIN
oOpa3zoBaTeIbHbIN CTaHJAApT Mo HamparieHHut0 noaAroToBku 04.04.01 «Xumusy,
YTBEPXKIACHHBIN TpUKa3oM MUHHCTEpCTBA oOpa3oBaHuss W Hayku PO ot
13.07.2017 Ne 655 u y4eOHBIH mIaH 00pa30BaTEIbHOM MPOrPaMMBI.

Bxogur B wacte yueOHOro 1iaHa, GOPMHUPYEMYIO YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIEHUN — MMCHIHUILTUHEI 110 BbIOOpY: B1.B.JIB.04.01.

Tpyn0oeMKOCTh NTUCHUIUIMHBI COCTaBIgeT 5 3adueTHhIX eauHull (180 wyac.).
Juctinminaa BKIFO9aeT 14 dac. mekmuid, 72 dac. rabopaTopHbIX padot u 58 yac.
CaMOCTOATENIBHON padOThl, U3 KOTOPbIX 36 4acoB OTBOJUTCS Ha IMOATOTOBKY K
sKk3aMeHy. Peammsyercsa mucuumimHa B 3 cemectpe. Popma IPOMEKYTOYHOM
aTTecTaluu: 3K3ameH (3 cemectp).

B pamkax pgaHHOW HOMCUUIUIMHBI PACCMATPUBAIOTCS OCHOBHBIE METOJbI
HAMpaBJICHHOIO CO3/IaHUSI HOBBIX JIEKAPCTBEHHBIX MPENaparoB, BKIIIOYas
KOMOWHATOPHYI0 XUMHIO, MaTemMatuueckui ammapaT QSAR (konmuuecTBeHHas
3aBUCUMOCTh CTPYKTYpa — aKTUBHOCTB), @ TAK’KE OCHOBBI METOJI0B MOJIEKYJIIPHOT'O
MOJICIIMPOBAHUS ISl TIPEJCKa3aHus OWOJOTHYECKOM aKTHUBHOCTH OPraHWYECKHX
coelMHEHUM. [JaHHBIA KypC HEPA3pbIBHO CBSI3aH CO CICAYIOMMMH JUCUHUITIMHAMUA
HampaBieHus: noarotoBku  OakamaBpoB  04.03.01 «Xumus», npoduib
«DyHgaMeHTadbHas  XuMHs»:  «Maremarukay, «Opranudyeckas  XUMUSD,
«XUMHUYECKHUE OCHOBBI OHMOJOTHMYECKHUX IIporeccoB», «OCHOBHBIC KJIACCHI
MIPUPOJHBIX COCOUHEHUW», «MEXaHu3Mbl peakuuil U CTepeoXumMus», «Metombl
BBIJICJICHUSI U YCTAHOBJICHUSI CTPOEHHUS] OPTAHUYECKUX MOJIEKYID).

Heab u3ydeHUss JaHHOW AUCHUIUIMHBI 3aKIIOYaeTCd B (POPMUPOBAHUU Y
oOyyaromuxcsi  NpodeCCHOHANIBHBIX  KOMIIETCHIIUM,  HEOOXOAUMBIX  JUIs
MPOBEJICHUSI HUCCJIEAOBAaHUNA B 00JIACTM CO3JIaHUsI HOBBIX JICKAPCTBEHHBIX
MpernapaTos.

3agaum:

e OCBOUTh TEOPETHUYECKHE OCHOBBI M METOJOJOTHIO KOMOMHATOPHOIO
CHHTE3a KaK CII0CO0a BBIABIIEHUS HOBBIX OHMOJOTMYECKUM AKTUBHBIX BEIIECTB
(bAB).

e CdopmupoBarh (yHIaMEHTAIbHBIC 3HAHUS O MPHUHIIUIAX W aJTOpPUTMax
KOMITBIOTEPHOTO ~ MOJICTUPOBAHUS  B3aMMOJCHCTBUS  HU3KOMOJICKYJISIPHBIX



COCIMHEHUI C TEPaneBTUYECKUMH MHUIIEHSIMH, OOJIETYAIONMIEro ONTHUMH3AINIO
FAB,
(hparMeHTOB MOJIEKYJIBI B (DOPMUPOBAHKE €€ OMOIOTHUECKOW aKTUBHOCTH.

a4 TakKKC IO3BOJKIIOMNIME OLOCHUTL BKJIAA OTACIBHBIX CTPYKTYPHBIX

e M3yunth mMarematnueckuil anmnapat QSAR, mo3Bossronmil yCTaHOBIICHHE
(GYHKIIMOHAIBHON 3aBUCUMOCTU CTPYKTypa - OMOJOrMYecKas akTUBHOCTb B PAIY
HCCJIEYEMBIX BEILIECTB JUUISl CO3AaHMs HauOO0Jee aKTUBHBIX COEJUHEHUH.

Jlist

AIIEMEHTAaMU KOMOMHATOPHUKK» y OOydaroluxcsi JOJDKHBI OBITh C(OPMHUPOBAHBI

YCIIEIIHOTO M3YYEHUS JUCHMIUIMHBI «MeauuuHCckas Xumus ¢
CHEYIOLINE MTPEABAPUTEIBHBIC KOMIIETCHIIUH:
® CIOCOOHOCTHIO HCIOJIb30BAaTh MOJYYEHHBIE 3HAHUS TEOPETHUUYECKHUX OCHOB
byHIaMEHTAJIBHBIX Pa3/IesIOB XUMUHU MPU PelIeHnH NMPodheCCHOHAIBHBIX 3a/1au.
® BIIAJICHUEM HaBbIKAMU XUMHUYECKOTO AKCIIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKMMHU M AHAJIUTUYECKMMHU METOJAMH TOJYYEHHS U HCCIEAOBAHUS
XUMHUYECKUX BEILIECTB U PEAKLIUM.
e CrnocOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYUHBIX
JTUCLUIUIMH B TPO(ECCHOHATBLHON AeATeTbHOCTH.
® CIOCOOHOCTHIO BBIMOJHATh CTAHJAPTHBIC ONEpaIllid IO  IpeJjlaracMbIM
METOUKAM.
® BJIQJICHHMEM CUCTEMOU (PyHTaMEHTAIbHBIX XUMHUYECKUX TTOHSTHM.
® CIMOCOOHOCTHIO TIPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUS XHUMHUYECKOM HAYKHA MPU AHAIU3E IIOJTYYECHHBIX
pe3yabTaTOB.
® BJIAJICHUEM METOJaMU 0€30MacHOTO OOpAIlIEHUS] ¢ XUMUYECKUMU MaTepralaMu
C y4eTOM UX (PU3NYECKUX U XUMHYECKHUX CBOWCTB
B  pesynbrare JTAaHHOM oOyyJarommxcs

HN3YyUCHUA JUCIHUITITMHBI y

(bopMHpYIOTCA CAEAYIOIINE KOMIIETCHIIVH :

HaumeHnoBanne Kon u HaumeHoBaHue Kox v HanmeHoOBaHUue HHAMKATOpPA
KaTeropuu YHHBepcaJbHOI KOMIETeHIIUU AOCTUKEHHUs YHHBePCaJbHONH KOMIeTeHIIHI
(rpynmnsi) BBINYCKHUKA

YHHBEPCAJIBHBIX
KOMIIeTeH M

Ob6menpodeccuo
HAJTbHBIC HABBIKH

OIIK-1. CnocoGeH BBIOJIHATE
KOMIIJIEKCHEBIE
IKCTIEPUMEHTAJILHBIC u
pacyeTHO-TEOPETUUECKUE
HCCAEAOBaHUS B HM30paHHOU
00/1aCTH XMMHU WA CMEXHBIX

HayK c UCTIONIb30BaHUEM
COBPEMEHHBIX npubOpOB,
IPOrpaMMHOTO OOecTieyeHust H
6a3 TAHHBIX
podecCHOHaTBHOTO
Ha3HAYCHUS

OIIK-1.1. Mcnosib3yeT cynecTBYOIue
1 pa3pabaThiBaeT HOBBIE METOINKHU
MOJTyYEHUs U XapaKTepU3aluy BeIeCTB U
MaTepUasoB JUIsl pEIICHUS 3a/1a4 B
n30paHHO# 00JIaCTH XUMHH WIIH
CMEKHBIX HayK

OIIK-1.2. Mcnoyb3yeT COBpEeMEHHOE
o0opyToBaHUE, MPOTPAMMHOE
obecrieueHre U MpoQecCuOHAIbHBIE Oa3bl
JAHHBIX JUTsI pEIICHUS 3a]1a4 B
n30paHHO# 00JIaCTH XUMHH WIIN
CME)KHBIX HayK




OIIK-1.3.

Hcnonb3yer

COBpPEMEHHbBIE
PaCYETHO-TEOPETUYECKUE METOABI XUMUHU
JUIS peteHus: IpodheCCUOHATBHBIX 3a7a4

3agava npodeccroHanbHoM
AeaTeNlbHOCTU

O6beKT nnun
obnactb
3HaHMA

Koz n HammeHoBaHue
npo¢deccuoHanbHOM
KomMneTeHLMn

Koz n HammeHoBaHMe
WMHAMKaTopa
[OCTUXKEHUA

npo¢deccuoHanbHOM
KOMMNeTeHLUN

OcHosaHue (NC,
aHaNU3 UHbIX
TpeboBaHui,

npeabaBAfeMbIX

K BbINYCKHNKaM)

Tun 3apav npo¢eccu0Haanoifl AeATe/IbHOCTU! Hay‘-IHO-MCCIIeAOBaTEIIbCKMﬁ

OcyLuecTsieHMe Hay4yHo- XUMUYECKne
uccnenoBaTenbCKom BELLeCTBa, AHanus onbiTa,
AEeATeNIbHOCTU NO PEeLeHnto | matepuansl, MK-3 CnocobeH Ha | NK-3-1. nc:
byHAaMEHTaNbHBIX U CblpbeBble OCHOBE KpuTuyeckoro | Cucrematmnsmpyet 19.002
NPUKNAAHbIX 3a4a4 pecypcel, aHanuM3a pesynbTaToB | MHPOpMaUMLD, 23.041
XMMUYECKO NCTOYHWKN HWP " HWOKP | nonyyeHHyto B xone HUP 26.001
Hanpas/IeHHOCTM B cOCTaBe | MpodeccMoHa | oueHuBaTb n HNOKP, aHanusmnpyet 26.003
Hay4yHOro KoNNeKkTuBa NbHOM MepCcrneKTuBbI WX | ee 1 conocTasnfeT C 26.006
MHOOPMALIMM | NpaKTUYECKoro NINTepaTypHbIMM 26.009
npUMeHeHuna M | BAaHHbIMMK 26.014
npogomkeHua pabot 8 | MK-3-2. Onpegenset 40.001 40.011
BblOpaHHOW  06/1aCTM | BO3MOMKHble
XMMWW,  XMMUYECKOW | HanpaBieHUs pPasBUTUA
TEXHONOTUN MAn | paboT M nepcnekTusbl
CMENHbIX C XMMWERN | NPaKTUYECKOro
HayKax NpPUMeHeHus
NoNyYeHHbIX
pe3ynbTaTos

it hopMuUpOBaHUs BBIIEYKA3aHHBIX KOMIIETEHIIUNA B paMKax JUCIMILIAHBI

«MenunuHckas

XUMHUA C

9JICMCHTaMH

KOMOUHATOPUKH

IMPUMCHAIOTCA

CIICAYIOIINE METOAbI AKTUBHOTO/ HHTEPAKTUBHOI'O OOYUCHHMS: JICKIIMU-0eCe/Ibl.




AHHOTAIMSA TUCHUILINHBI
«Xumus B-INKEeTOHATOB METAJJIOB)»

Hucuuminna «Xumusi [-IUKETOHATOB METANIOB» pa3paboTraHa s
MarucTpaHToB, oOyyaromuxcs o HanpasieHuto 04.04.01 - Xumus, Maructepckoiu
nporpammbl  «OyHIAMEHTAIbHBIE XHUMHUYECKUE HCCJEIOBAHMUS BEUIECTB U
MarepuasioB». [lpu paszpaboTke palOodeil mporpaMmbl y4eOHOU AUCIUTIIIAHBI
ucnoas3oBaH dDenepanbHbIi TOCYIApCTBEHHBI 00pa30BaTENIbHBIM CTaHIAPT IO
HanpasieHuto noaArotoBku 04.04.01 «Xwumus», yTBEpKICHHBIM MNPUKA30M
MunuctepctBa obpazoanus U Hayku PD ot 13.07.2017 Ne 655 u yueOHbIH 1U1aH
o0pa3oBaTeIbHON MPOrpaMMBbl.

Bxogur B wacte yueOHOro r1iaHa, GOPMHUPYEMYIO YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIEHUN — MMCHIHUILTUHEI 110 BIOOpY: B1.B.JIB.04.01.

Tpyn0oeMKOCTh NUCHUIUIMHBI COCTaBIAeT 5 3adueTHhIX eauHull (180 uyac.).
Jlucunminaa BKIFO9aeT 14 dac. jmekmuid, 72 dac. mabopaTopHbBIX pabot u 58 yac.
CaMOCTOATENIBHON padOThl, U3 KOTOPbIX 36 4acoB OTBOJAUTCS Ha IMOATOTOBKY K
sk3ameny. Peanmsyercsa nucummimHa B 3 cemectpe. dopma mpoMeKyTOUYHOM
aTTecTaluu: 3K3ameH (3 cemectp).

Kypc «Xumus -aukeroHaToB MeTauioB»  Oa3upyeTcs Ha 3HAaHUAX
CTYJECHTOB IO IHUCLUMIUIMHAM "HeopraHudyeckas xumus', "opraHuyeckas Xumus',
"KBaHTOBas XxumuA'" u "Kpucraimmoxumus', "cTpoeHue BelecTa', "aHaIUTHYECKas
xumus", "CUHTE3 MW HCCIEAOBAaHHE KOOPAMHAIMOHHBIX coeauHeHui" Ilpu
OCBOCHMM JTUCHUIUIMHBI «XUMHUS [-TUKETOHATOB METAIIOB» (HOPMUPYIOTCS
TEOPETUUYECKHE CUCTEMATHYECKHME 3HAHUS B OOJACTH CHHTE3a JaHHOTO Kiacca
KOOPJIMHAIIMOHHBIX  COCJUHEHUHN, WCCICAOBAHMUS XUMHUYECKUX U  (U3uKo-
XUMHUYECKUX CBOWCTB [J-IMKETOHATOB METAJUIOB U MUX MPOU3BOIAHBIX, IPUMEHECHUS
JAHHOTO KJIacca COCTMHEHMUI B KaueCTBE KAaTaJIn3aTOPOB, HOHOOOMEHHHUKOB U T.1I.,
WCITOJIB30BAHUS ISl MTOJIyYEHUS] MAaTepUaoB PAa3IMYHOIO Ha3HaueHus. Bo Bpems
1a00paTOPHBIX PadOT MPOBOJUTCS HCCIIEIOBATENIbCKAas padoTa MO MOJYYEHUIO U
MPUMEHEHUIO MPOU3BOAHBIX [3-TMKETOHATOB METAJIIOB
Henp agucuunaMHbl: (QOpMUpPOBaHME TEOPETUYECKOM Oa3bl 3HAHUU U
MPaKTUYECKUX HABBIKOB CUHTE3a U UCCIEAOBaHUS [B-TUKETOHATOB METAIOB.

3anayu:
1. dopMUpOBaHUE 3HAHUKA COBPEMEHHOTO COCTOSIHUSI XUMHH [3-
JUKETOHATHBIX KOMILJIEKCOB METaJUIOB, TEHACHLMA pa3BUTHUS HAyKH,

BO3MOXHOCTH TIPUMCHCHHA KW HCIIOJIIB30BAHHUA IIOJTYyYaCMBbIX COCI[I/IHCHI/Iﬁ u
MaTcpuaJOB HaAa X OCHOBC.



2. @opMUpOBAHME YMEHUM CHHTE3UPOBAaTh U HCCIENOBATH B-

JAUKCTOHATHBIC KOMIIJICKCHI, OCYHICCTBJIATL SKCIICPUMCHT IO OYHMCTKC W aHAJIN3Y

MOJYYEHHBIX COEAUHEHUH, IPOBOJIUTH JIUTEPATYPHBIN MTOUCK.

3. dopMupoBaHUE 3HAHUN, YMEHUM M HABBIKOB 0€30MacHOM paboThl B
1a00paToOpHHU.
4. dopMHUpoBaHUE HABBIKOB OOpPaOOTKM TMOJYYEHHBIX JIaHHBIX C

IMOMOIIBIO BCIIOMOTI'aTCJIbHBIX KOMIIBIOTCPHBIX ITPpOIrpaMm (peﬂaKTOpBI XUMHUYCCKHUX

(dbopmyJ, TaHHBIX XpoMaTorpaduu, CieKTPOCKOIUU U T.1.)

JIJist ycrenrtHoro u3y4eHus TUCUUIUTMHBL « XUMUs -IUKETOHATOB METAJLIOB)
y oOydJarommxcst AOHKHBI ObITh CHOPMUPOBAHBI CIEAYIONINE IPEIBapUTEIbHBIC

KOMIICTCHIIMH :

® CII0OCOOHOCTHh HCIIOJB30BaTh IMMOJIYYCHHBIC 3HAHHA TCOPCTUYCCKUX OCHOB

(byHIaMEHTAJIbHBIX Pa3/IeIOB XUMHUH MPU PELICHUH MPOGECcCUOHANBHBIX 33/1a4;

® BJIaACHHC

HaBbIKaMH

XUMHUYCCKOI'O

OKCIICPUMCHTA, OCHOBHBIMH

CUHTCTHYCCKMMH H AHAJIIUTHYCCKUMHU MCTOHAMH IIOJYUCHHA MW HCCICIOBAHUA

XMMUYECKHUX BEIIECTB U PEAKIIUN;

e CHOCOOHOCTh MCHOJB30BAaTh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX

JUCHUIIIINH B HpO(l)CCCI/IOHaJILHOﬁ ACATCIIBHOCTH,

B pesynbrare m3yueHus NaHHOW IUCIUIUIMHBI Y CTYJEHTOB (OPMHUPYIOTCS

CICAYOIHNEC KOMIICTCHIINH:

HaumenoBanmue
KaTeropumn
(rpyninbi)
YHUBepPCAJbHBIX
KOMIeTeHInHi

Kox u HammeHoBaHue
YHHBepPCAJbHOH KOMIIeTeHIHU
BbINYCKHHKA

KOI[ 1 HAUMCHOBAHHUEC HHAWKATOpa
JOCTHIKCHUHA yHnBepca.m,Hoii KOMIIETCHIIUN

Oo6menpodeccuo
HaJIbHBIC HABBIKU

OIIK-1. CrocoGeH BBIMOIHATH
KOMIUICKCHBIC
AKCIIEPUMEHTAIbHBIC u
pacdeTHO-TEOPETUICCKHE
WCCAEAOBaHUS B  HM30paHHOU
00JacT XUMHUU WM CMEXKHBIX
HayK c UCTIOJIb30BaHUEM
COBPEMEHHBIX npubopoB,
MPOTPAMMHOTO OOECIECYCHHUS U
0a3 JTAHHBIX
PO eCCHOHATIBHOTO
Ha3HAYCHUS

OIIK-1.1. Mcnonib3yeT CynecTBYOIme
1 pa3pabaThiBaeT HOBBIE METOIUKHU
MOJTyYEHUS U XapaKTepu3aluy BeIEeCTB 1
MaTCpHraJioB JId pCHICHUA 3a/1a4 B
n30paHHO# 00JaCTH XUMHH HIIN
CMCIKHBIX HayK

OIIK-1.2. Mcnosib3yeT COBpeMEHHOE
o0opyI0oBaHUE, MPOTPAMMHOE
obecrieueHre U MpoQecCuOHAIbHBIE Oa3bl
AAHHBIX JJId pCUHICHUS 3a1a4 B
n30paHHO# 00JaCTH XUMHH WIIN
CMCIKHBIX HayK

OIIK-1.3. Hcnons3yer COBpEMEHHBIE
PACYCTHO-TCOPCTUICCKUEC METOAbI XUMUHN
JUIs pelieHusi npodhecCHOHAIbHBIX 3a4a4

3agava npodeccrmoHanbHoOM

AeATeNbHOCTU

O6BbEKT nnu
obnactb
3HaHKA

KoZ u HaumeHoBaHuWe
npodeccMoHanbHOM
KomneTeHuMm

OcHoBgaHue (NC,
aHaNMn3 NHbIX
TpeboBaHui,

Kof 1 HaumeHoBaHue
MHAMKaTOpa
LOCTUXKEHUA

npodeccmoHanbHOM
KomneteHuuu

K BbIMYCKHUKaM)

npeabABAAEMbIX




Tun 3agay npodeccmoHanbHol aeaTenbHocTU: HayuHo-Uccnea0BaTeNIbCKUA

OcyuiecTB/ieHNe Hay4Ho-
nccnenoBaTebCKom
OeATeNbHOCTU MO PeLleHuto
dyHOAMEHTANbHBIX U
NPUKNaaHbIX 3a4au
XUMMUYECKOMN
HanpaBAEHHOCTU B COCTaBe
HAY4YHOro KO/MIIeKTMBA

XMMUYECKME
BeLLecTBa,
martepuansl,
CbipbeBble
pecypcbl,
NCTOYHUKM
npodeccmoHa
NbHOM
UHPopMmaLmm

NK-3 CnocobeH Ha
OCHOBE KPUTMYECKOro
aHanM3a pesynbTaToB
HWP " HWOKP
oLeHMnBaTb
nepcrneKkTMBbI nx
NpaKTUYecKoro
npumeHeHun "
npoAoKeHma pabort B
BbibpaHHOW  obnactn
XUMWUKU,  XMMUYECKOM
TEeXHOM0rnn nam
CMENHbIX C XMMUEN
HayKax

NK-3-1.
CucremaTtunsmpyer
nHdopmaumio,
nony4veHHyto B xoge HAP
n HNWOKP, aHanusnpyert
ee 1 conocTaBnAeT ¢
NTEpaTypHbIMK
LAHHbIMU
MnK-3-2.
BO3MOMHble
HanpasnAeHWA pPas3BUTUA
paboT W nepcnexkTuBbI
NpaKTU4ecKoro
npumeHeHun
NoNy4YeHHbIX
pe3ynbTaTos

Onpegenset

AHanus onbiTa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

s GopMupoBaHUST BBHINICYKa3aHHBIX KOMIETCHIIMM B paMKax JIUCIUILTAHBI

«XUMUSA

-nrkeTOHATOB

MCTaJ1IJIOB»

IIPHUMCHSAIOTCA

CleIyIoIue

METO/IbI

AKTUBHOT0/ MHTEPAKTUBHOIO OOy4YeHHs: JIEKIUU-0ecenbl (00CyKaeHus), padbora B

MaJIbIX I'pyIIiax, MHANBUAYaJlbHasd pa60Ta.




AHHOTaIMs K padoyeii mporpaMme JUCHMILIMHBI
«30paHHbIe I1aBbl OMOUHKEHEPHUH)

PaGouass mnporpamma yueOHOM  mucHUIUIMHBI — «30paHHble  TJaBbI
OMOUH)KEHEepUW»  pa3paboTaHa JuIsi  MarucTpaHTOB,  OOy4arolUXCAd 1O
HanpasiieHnio 04.04.01 - Xumusi, Maructepckoi nporpamMmmel « OyHaaMeHTAIbHbBIE
XUMUYECKUE UCCIEOBAaHUS BEIIECTB M MaTepuanoB». [Ipu paspaborke paboueit
IPOrpaMMBbl y4eOHOM JUCHUTUTHBI UCIIO0JIb30BaH denepanbHBIM
roCyJapCTBEHHBIA 00pa30BaTEIbHBIM CTAaHAAPT MO HAIMpPaBICHUIO IOJTOTOBKH
04.04.01 «Xumus», yTBEp)KJACHHBIM MpUKazoM MHHHUCTEPCTBa OOpa30BaHUS H
Hayku PO ot 13.07.2017 Ne 655 u y4eOHbIi mi1aH 00pa3oBaTebHON TPOrPAMMBI.

Bxoaur B wacte yueOHOro r1wiaHa, GOPMHUPYEMYIO0 YYaCTHUKAMHU
oOpa3oBaTeIbHBIX OTHOIIEHUH — MMCHIUILTUHEI 110 BbIOOpy: B1.B.JIB.04.01.

Tpyn0oeMKOCTh NTUCHUIUIMHBI COCTaBIgeT 5 3adueTHhIX eauHull (180 uyac.).
Jucrumumaa BKITIovaeT 14 yac. nexnui, 72 4ac. abopatopHbix paboT u 58 yac.
CaMOCTOSITEILHOM pabOThI, U3 KOTOPHIX 36 4YacOB OTBOAMUTCS Ha TMOJTOTOBKY K
sk3ameny. Peanmsyercs nucummiimHa B 3 cemectpe. dopma mpoMeKyTOYHOM
aTTecTaluu: K3ameH (3 cemectp).

B mporpamme Kkypca paccMaTpUBaKOTCS CTPYKTypa M (DYHKIIMU TE€HOB U
T€HOMOB, MEXaHU3MBbI PETYJISIHUKU DKCIPECCUH T€HOB, OCHOBBI OMOWHXKEHEPUH U
NpUMEHEHHE €€ IS CO3/JaHMsl MPOJYKTOB C HOBBIMH CBOMCTBAMH, MPUHIUIIBI
NOJIy4eHHUs] W TOJJCp>KaHUA KIETOYHBIX KYJIbTYp; METOAbl TE€HETUYECKOMN
TpaHchOpMaIK KIIETOK, CIOCOOBI CEJICKIIMU M aHalIu3a TpaHC(HOPMUPOBAHHBIX
KJIETOK.

JIucuMIUIMHA JIOTMYECKH CBSI3HA C TAaKUMH KypcamMu Kak «XHUMHUYECKHUE
OCHOBBI OHMOJIOTUYECKHUX TMporeccoBy, «HykienHoBbIe KHCIOTBI», «buomorus c
OCHOBaMH SKOJIOTHUI.

Lenu ocBoeHUs1 IMCUMILUIMHBI: YTIyOJEHHOE U3YYEHUE TEOPUH U MPAKTUKHU
OMOWH)XECHEPUU U MOJIEKYJISIPHON OHMOTEXHOJIOTHHM C Y4YE€TOM COBPEMEHHBIX
JOCTUKEHU B 3TOM 001acTH.

3agayu:

1. [To3HAaKOMHUTH C OCHOBHBIMHU 3TallaMu Pa3BUTHUS OWOWHKEHEPUU U
OMOTEXHOJIOTUH, UX 3HAYCHUEM JUJISl PelIeHUs] (PYyHIaMEHTAbHBIX U MPAaKTHYECKUX
3a/ay.

2. Pazo0paTh 0COOEHHOCTH HCIMONB30BAHUSA PAZTUYHBIX OHOOOBEKTOB
JUTSl TIOJTyYEHUS WIIA U3MEHEHUS TPOTYKTOB.

3. OOy4YuTh OCHOBHBIM COBPEMEHHBIM TPENICTABICHUSM O CTPYKType H
(YHKIUSX TEHOB, PETYIISIIUN YKCIIPECCUH.



4. OcBoOUTH MPUHLIUIBI TOTYYEHUS U MOAACPKAHUS KIETOYHBIX KYJIbTYP

in vitro.

5. [To3HaKOMHUTH C METOJaMU TE€HETUYECKOW TpaHCPOpMAaIH KIETOK,

CIOCO0aMH CEJIEKINY U aHAJIM3a TPAaHC(POPMUPOBAHHBIX KIETOK.
6. [IpuBuTh HaBbIKM paboThl ¢ pekomOuHanTHbIMU JIHK, BekTopamu,

peKOM6I/IHaHTHBIMI/I mTaMMaMu.

Jlotst

YCHEIIHOTO

W3Yy4YCHHUS

JTUCIUILINHBI

«30panHble  TJaBbI

6I/IOI/IH}KCHepI/II/I» y O6yanOIIII/IXC$I JOJI?KHBI OBITH C(I)OpMI/IpOBaHBI cileayromme

MpCaABApUTCIIbHBIC KOMIICTCHIINN

¢ CriocoOHOCTh TIPOBOJUTH HAy4YHBIE HCCIEOBaHUS O CHOpMYIHPOBAHHOM

TEMAaTHKE U MOJIy4aTh HOBbIE HAYUHBIEC U NpUKIagHbie pe3ynbTarsl (ITK-1).

¢['OTOBHOCTh HCIOJB30BATh COBPEMEHHYIO ammnaparypy IpU MPOBEACHUU

Hay4HbIX uccaenoBanuit (ITK-3).

eBrnaseHre HaBBIKAMHM HMHTEPIPETAIMN PE3yJIbTaTOB (PU3UKO-XUMHUYECKUX

MeTo10B uccienoBanus Bemniectna (11K-5).

[Inanupyembie pe3ysbTaThl OOYUYEHHs] 1O JaHHOW JUCIHUIUIMHE (3HAHMUS,

YMCHUA, BJIa,Z[eHI/IH), COOTHCCCHHBIC C INIAHUPYCMBIMU PE3YJIbTATaAMHU OCBOCHHA

o0Opa3oBaTeIbHOM

POrpaMMBbl,

XapaKTepU3yroT

Tambl  (popMuUpOBaHUS

CIEIYIOIINX KOMIIETCHIINH, 3JIEMEHTOB KOMIIETCHIIWN:

HaumenoBanne Kon n HanmenoBanue Koa 1 HanMeHOBaHMe HHIUKATOPA
KaTeropumn yHI/lBepcaJ'[])HOﬁ KOMIIETCHIUH JOCTHIKCHU A yHnBepca.m,Hoii KOMIIETCHI NN
(rpyninbi) BBIIIYCKHHKA
YHHBEPCAJbHbIX
KOMIeTeHIMii
OIIK-1. Cnoco6en BemonuaTh | OIIK-1.1. Mcnone3yeT cymiecTByrome
KOMILJIEKCHEBIE U pa3pabaThiBaeT HOBBIE METOIUKHU
JKCIIEPUMEHTAIILHBIE U | HOIYyYEHUS U XapaKTepru3aluu BENECTB U
pacyeTHO-TEOPETUYECKUE MaTepualioB [UId pELIeHUs 3a/a4d B
UCCIEeIOBaHUsT B M30paHHOM | M30paHHOM 00J1aCTH XUMUU WIH
0o0JacT XUMHUU WM CMEXKHBIX | CMEKHBIX HAYK
O6menpodeccio HayK c ucnosbzoBanueM | OIIK-1.2. Mcrions3yeT coBpeMeHHOe
COBPEMEHHBIX pubOpoB, | 000pyAOBaHUE, TPOTPAMMHOE
HaJIbHBIE HABBIKU
MporpaMMHOro oOecredeHus | | obecrieueHue 1 npodeccruoHalibHble 0a3bl
0a3 JIaHHBIX | TAaHHBIX JJIA pelIeHud 3a71a4 B
MPo¢eCCUOHATIBHOTO n30paHHO# 00JaCTH XUMHH WIIN
Ha3HA4YECHUS CMEXXHBIX HayK
OIIK-1.3. Hcnomp3yer COBpEMEHHBIE
pacyeTHO-TEOPETUYECKUE METOABI XUMUHU
JUTsI penieHus: MPOoEeCCHOHATIBHBIX 3a71a4
3apaya npodeccroHanbHol | OBBEKT Man Ko v HaumeHoBaHWe Ko v HameHoBaHuWe OcHoBaHue
[AeATeIbHOCTH obnactb npodeccroHanbHoM MHAMKaTOpa (NC, ananus
3HaHUs KoMMeTeHLMM LOCTUREHUA MHBIX
npodeccroHanbHoMI TpeboBaHwWi,
KOMMNEeTeHLUMN npeabAsasem
bIX K




| BbINYCKHUKaM)

Tun 3agay npodeccuoHaNbHOM AeATenbHOCTU: HayuHo-UccneoBaTenbeKuii

OcyuwiecTBneHne Hay4yHo- XMMUYeCKne
nccnefoBaTesIbCKom BeLLeCTBa, AHanus
[EATeNbHOCTM NO PELUEHUIO | MaTepuansbl, NK-3 CnocobeH Ha | MNK-3-1. onbITa,
byHAaMeHTaNbHbIX 1 CbipbeBble OCHOBE KpuTuyeckoro | Cucrematusmpyet nc:
NPUKNaaHbIX 3aaa4 pecypcbl, aHanuMsa pesynbTaToB | MHPOpMaUMLO, 19.002
XMMUYECKON MUCTOYHUKMN HWUP 7] HWOKP | nony4eHHyto B xoae HNP 23.041
HanpaBAeHHOCTM B COCTaBE npodeccnoHa oLueHuBaTb n HWOKP, ananusnpyet 26.001
Hay4yHOro Ko//IeKTUBa NbHO MepCcrneKTuBbI WX | ee 1 conocTaBnseT C 26.003
MHPOPMaLMM | npakTUHEcKoro JINTepaTypHbIMU 26.006
npumeHeHun M | AaHHbIMMU 26.009
npofonkeHus pabot B | MNK-3-2. Onpepenset 26.014
BblbpaHHOW  06/1aCTM | BO3MOMKHble 40.001 40.011
XMMWWN,  XMMUYECKOW | HanpaBieHUs pPasBUTUA
TeXHOMornn uan | paboT M nepcnexkTuBbl
CMENHbIX C XMMWERN | NPaKTUYEeCKoro
HayKax NpUMeHeHus
Noay4YeHHbIX
pe3ynbTaTos

Jsist hopMUpOBaHUS BBINIEYKA3aHHBIX KOMIIETEHIIUNA B paMKaxX JUCIUILIAHBI
«30paHHbIe TIaBbl OMOWHKCHEPUW» TMPUMEHSIOTCS MPOOJIEMHBIC JEKIIMA Kak
METOJI aKTUBHOTO OOy4CHHUSI.




AHHOTaNHUs K padoyeil mporpaMmme QM CIUILIHMHBI

«KonnonaHo-xuMn4ecKne OCHOBbI HAHOTEXHOJIOT MM

Pabouast mporpamma yueOHON AUCTIMTUTHHBI « KOJIITOMIHO-XUMHUYECKIUE OCHOBBI
HAaHOTEXHOJIOTUW» pa3padoTaHa I MarucTpaHTOB 2 Kypca [0 HaIpaBiICHUIO
04.04.01 - Xumus, marucrepckoil nporpamMmbl «DyHIaMEHTAIBHBIE XUMHUYECKHE
MCCJIEI0BAHMSI BEIIECTB U MAaTEPUATIOBY.

[Ipu pa3zpabotke paboueil mporpamMmbl y4eOHON AMCIHMIUIMHBI MCIOJb30BaH
denepasibHBIN TOCYIAPCTBEHHBIN 00pa3oBaTEIbHBIN CTaHAAPT MO HAMPABJICHUIO
noaroroBku  04.04.01 «Xwumus», yTBEpKACHHBIA IpUKa3oM MUHHUCTEpPCTBA
oOpazoBanus u Hayku PD ot 13.07.2017 Ne 655 u yueOHbIi TU1aH 00pa3oBaTebHON
IPOrpaMMBl.

Bxogur B 4wacth y4eOHOro TUIaHa, (HOPMHUPYEMYI0  yYaCTHHUKAMHU
oOpa3oBaTeIbHBIX OTHOIIEHUN — MMCHIUILTUHEI 110 BIOOpY: B1.B.JIB.04.04.

Tpyn0oeMKOCTh JUCHUIUIMHBI COCTaBJsIET 5 3adeTHbix enuuui] (180 wac.).
JNucuumivHa BkioyaeT 14 dac. jmekuuid, 72 4vac. nabopaTopHbIX padoT u 58 uac.
CaMOCTOSITEILHOM PabOThl, U3 KOTOPHIX 36 4YacOB OTBOJAUTCS Ha MOJTOTOBKY K
sk3ameHy. Peanmusyercs aucuuruimHa B 3 cemectpe. dopma MmpomeKyTOUHOU
aTTecTaluu: K3ameH (3 cemecTp).

eab ocBOEHUST TUCUUTITIMHBI

[lenbt0 OCBOCHMS NUCHMUILIMHBI SIBISETCS W3YYE€HHE MPUPOAbl (OPMUPOBAHUS
MOBEPXHOCTHBIX CBOMCTB TBEPABIX TEJ, B TOM YHUCJIE HAHOPA3MEPHBIX, CIOCOOOB
MOIU(DUIIMIPOBAHMST TOBEPXHOCTH W OCHOB CO3/IlaHWS HOBBIX MaTepHAJIOB,
(GyHKIIMOHATBHBIE CBOMCTBA KOTOPBIX OMPEIEIISIFOTCS UX MOBEPXHOCTHIO.

3anaun:

l. PaccMOTpeTh OCOOEHHOCTH BBICOKOIUCIIEPCHBIX CUCTEM, CTPYKTYPY,
COCTaB M (PYHKITMOHAIbHBIC CBOMCTBA MMOBEPXHOCTH U HAHOYACTHIL;

2. JaTh COBPEMEHHBIC MPEACTABICHUS O TEPMOJAMHAMUKU MOBEPXHOCTH H
JUCIIEPCHBIX CUCTEM, 0OCYIUTh OCOOCHHOCTH TEPMOJMHAMUKHA U KUHETUKU PEAKIIUM
Ha MOBEPXHOCTH;

3. M3YUYUTh METOJbl TOJIyYEHUS HAHOYACTHUI[ KaK «CHHU3Y-BBEpPX» IyTEeM
arperaiuu, TaKk 1 METOJI0OM JUCIIEPTUPOBAHUS «CBEPXY-BHUBY;

4. U3JIOKUTh OCHOBHBIC Hay4yHble TMPHUHIUIIBI W METOAbl CHHTE3a
HAHOMAaTEpHUaJIOB PA3JIMYHBIX KIACCOB TBEPABIX TEJI U3 KOJUIOWIHBIX PAaCTBOPOB H
razoBoi (pasbl.

5. pPaccMOTPETh OCHOBHBIE METO/IbI IKCIIEPUMEHTAIBHOTO U
TEOPETUYECKOTO UCCIEOBaHUS (PU3UKO-XUMUUECKHUX, OTHUYECKUX, PEOTOTUUECKUX
CBOMCTB IMCHEPCHBIX CUCTEM, UCIIOJIb30BAHUE 3TUX CBOMCTB B COBPEMEHHBIX
TEXHOJIOTHUSX;



6. IIpOaHAJIU3UPOBATE OCHOBHBLIC ITPUHIIMUIIBEI MOJCIIMPOBAHUA HBJ’ICHHﬁ,

IMPOTCKAIIUX B JUCIICPCHBIX CUCTCMAX, IIPCACKA3aTh CITOCOOBI YHpaBJIICHUA STUMU

SABJICHUSAMMU.

I[JIH YCIICHIHOI0 H3Y4YCHUSA JHUCHHITIJIMHBI «KOJ’IJIOI/II[HO-XI/IMI/FIGCKI/IG OCHOBBI

HAHOTEXHOJIOTUW» Y OOYy4YaroUuXcsi JOKHBI OBITh CHOPMUPOBAHBI CIICIYIOIINE

MpCaABaApUTCIbHBIC KOMIICTCHIINH

e CHOCOOHOCTBIO HCIIOJIL30BAThH IMMOJYYCHHBIC 3HaHUS TCOPECTHYCCKHX OCHOB

(byHIaMEHTAJIbHBIX Pa3/IesIOB XUMHUH MPU PELICHUH MPOGEeCcCUOHANBHBIX 33/1a4;

e BJIaJACHUCM

HaBbBIKaMH

XUMHUYCCKOTI'O

OKCIICPUMCHTA, OCHOBHBIMH

CUHTCTHYCCKMMHN W AHAJIIUTUYCCKUMHU MCTOAAMHU IIOJYUCHHUA W HCCICIOBAHUA

XUMHWYCCKHUX BCIICCTB U peaKuHﬁ;

e CIIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX

JAUCHUIIIINH B HpO(I)eCCI/IOHaJ'II)HOI?I ACATCIIBHOCTH,

e CIIOCOOHOCTBIO BBIITOJHSATE CTaHJAapTHBIC OIlcpanuu I10 IIpciiaraCMbIM

METOJUKAM;

e BJIAJICHUEM CUCTEMOUN (PyHIAMEHTAIBHBIX XUMUYECKUX MTOHATHUMH;

e CHOCOOHOCTBIO INPpUMCHATH OCHOBHBLIC CCTCCTBCHHOHAYYHBIC 3aKOHBI U

3aKOHOMCPHOCTH pPa3BUTHUA XUMHYECKOM HayKH TIIpH aHAJIW3C IIOJYUYCHHBIX

pE3yNbTaTOB;

e BJIAJICHUEM

METOaMU

0€30MmacHoro

oOpaiieHusi C  XUMUYECKUMU

MaTepHallaMU C YY€TOM UX (PU3NYECKUX U XUMHUYECKUX CBOWCTB.
B pesynbrare u3ydeHusi JaHHOW AMCHMIUIMHBI y 00ydaroumxcs GopMUpYrOTCs

cieayroe obmenpodecCuoHaAIbHBIE B MPO(ecCHOHATBHBIC KOMITCTCHITUH.

HaunmenoBanue KOI[ U HAUMEHOBAaHUE KO)I N HAMMEHOBAHUE HHAUKATOPA
KaTeropumn yHuBepca.m)Hoﬁ KOMIIETCHUIUH JOCTHIKCHU A yHnBepca.m)Hoii KOMIIETCHI NN
(rpynusi) BbINYCKHHKA
YHHBEPCAJbHbIX
KOMIIETCHIIHHA
OIIK-1. Cnoco6en BeimonHATh | OIIK-1.1. Mcnionb3yeT cyliecTByIoLye u
KOMIUIEKCHbIE pa3pabaTbiBaeT HOBbIE METOIUKH
JKCIIEPUMEHTAJIbHbIE U | IIOJIy4EHUS U XapaKTEpU3alMK BEILECTB U
pacueTHO-TEOPETUUECKHE MaTepuasoB JUIsl pelieHus 3a/1ad B
UccleioBaHus B M30paHHOH | M30paHHOM 006JacTH XUMUH UIIH
0o0JacT XMMHUU WM CMEXHBIX | CMEKHBIX HAYK
Ob6menpodeccro | Hayk c ucnonb3zoBanueM | OIIK-1.2. Mcnionb3yeT COBpeMEHHOE
HaJIbHBIC HABBIKK | COBPEMEHHBIX mpudOpoB, | 000pyI0BaHKE, TPOTPAMMHOE
OporpaMMHOro obecredeHus: M | obecrieueHue U npodeccuoHaIbHbIe 0a3bl
6a3 JAHHBIX | JIaHHBIX JJIS peleHus 3a7a4d B n30paHHON
npogeccuoHaIbHOTO 00JIaCTH XUMHMHU WIIK CMEXKHBIX HAyK
Ha3HAYCHUs OIIK-1.3. Hcnosb3yer COBpPEMEHHBIE

PaCYETHO-TEOPETUYECKUE METOABI XUMHUU
JUTs penieHust MPOPECCHOHATIBHBIX 3a1a4

3angaya nmpodeccrnoHaNbHON

JACATCIBbHOCTHU

OOBEKT WA
001acThb

Kon 1 HanmeHnoBanue
podecCHOHANBEHON

KO,Z[ 1 HAMMCHOBAHUC
HMHAWKATOPA

Ocnosanme (I1C,
AHAIN3 MHBIX




3HaHUA

KOMIICTCHIIH

JOCTHKCHUSI
poheCCHOHATBHON
KOMIIETEHITHH

TpeboBaHUH,
MPEIbSIBISCMBIX K
BBIITYCKHHKAM)

Tun 3apa4 npodeccuoHanbHOM AesiTeabHOCTH: HayuHo-ucciienoBarebCKuii

Ocy1iecTBiIeHNE HAY9IHO- XUMHYECKHE
MCCIIE0BATENbCKON BEIIIECTBA, AHanus orbITa,
JIESATENBLHOCTH 110 PEIICHUIO | MaTEpHabl, IIK-3 Chnocoboens Ha | IK-3-1. TIC:
(yHIaMeHTalIbHBIX U CBIPbEBBIC ocHOBe KpuTtuueckoro | Cucrematusupyer 19.002
MPUKJIaJHBIX 3a/1a4 pecypcEl, aHalM3a pPe3yJIbTaToOB | MH(OPMAIHIO, 23.041
XMMHYECKON UCTOYHUKHU HUP u HUOKP | mony4eHHyro B XO/1€ 26.001
HaINpaBJeHHOCTH B cocTaBe | mpodeccnoHa | oreHuBarth HUP u HUOKP, 26.003
Hay4HOr0 KOJICKTHBA 13: (0 MIEPCTIEKTHBbI "X | aHAIU3UPYET €e U 26.006
UHQOPMALMK | [IPAKTUYECKOTrO COIOCTAaBIISET C 26.009
IIPUMCHEHHUS U | JIUTEepaTypHBIMU 26.014
MPOAOIDKCHUST paboT B | TaHHBIMHU 40.001 40.011
BbIOpanHoii  obsactu | IK-3-2. Onpenensier
XMMHUH,  XHUMHYECKOH | BO3MOXKHBIE
TEXHOJIOTHH WM | HalpaBJCHUS Pa3BUTHS
CMEXHBIX C XuUMHEH | pabOT M TEPCHEKTHUBBI
HayKax MIPaKTHYECKOTO
MIPUMEHECHUS
TIOJTY4EHHBIX
pE3yJIbTaTOB

st hopMHUpOBaHUs BBINICYKA3aHHBIX KOMIIETEHIIMA B paMKaxX IUCIUILIAHBI

HCIIOJIB3YIOTCA

(130014
poOJIEMHBIC JISKITUH, UCCICAOBATEIIBLCKUE IIPOCKTHI.

METO/IbI

aKTUBHOT'O/ HHTCPAKTHUBHOI'O

00y4eHus:




AHHOTaNUsA K padoyeil mporpaMmme QM CHHUILIHHBI
«buosoruyecKkue MeToIbl AHAJIU32)

Hucuumnuna «buonornyeckre METOAbl aHaNIW3a» BXOAUT B BapUaTUBHYIO
4acTh y4eOHOro IJIaHa M0 HampaBJeHUIO MoAroToBku MaructpoB 04.04.01 - Xumus,
Marucrtepcko mporpammbl  «DyHJAaMEHTaJbHbIE XUMUUYECKHUE HCCIICIOBAHUS
BelIeCTB M MarepuaioB». Ilpu pa3pabotke pabouyell mnporpaMMmbl y4eOHOU
JUCHUIUIMHBL HUCTONb30BaH DenepalibHbI  TOCYJapCTBEHHBIM 00pa3oBaTEIbHBIN
ctaHaapt no HampabieHUuo ToArotoBku 04.04.01 «Xumusi», yTBEpKICHHBIN
npukazoM MuHHcTEepcTBa OoOpa3zoBaHusi U Hayku P®D ot 13.07.2017 Ne 655 wu
y4eOHBIH TUIaH 00pa30BaTeIbHON MTPOTrPAMMBI.

Bxomgur B wacth ydeOHOro TIuiaHa, GOPMHpPYEMYIO  YYaCTHUKAMH
o0pa3oBaTeIbHBIX OTHOILIEHUHN — MUCHUILTUHEI 110 BIOOpY: b1.B.JIB.04.05.

TpyoeMKOCTh JUCHUUIUIMHBI COCTaBISIET 5 3adeTHbix enuuui (180 wac.).
Jucnummmaa BKirodaeT 14 dvac. neknuid, 72 dac. 1abopaToOpHBIX paboT U 58 dac.
CaMOCTOSITENTFHOM PabOThl, U3 KOTOPHIX 36 YacOB OTBOJIUTCS HAa MOJTOTOBKY K
sk3aMeHy. Peanusyercss aucuumimHa B 3 ceMectpe. Dopma MNpOMEKYTOUHOM
aTTecTaluu: 3K3ameH (3 cemectp).

JlucuuiyiiHa JIOTUYECKHM W COJIepXaTelbHO CBsi3aHAa C KypcaMmu
«MeTo/10I0THSI XUMHUUYECKOTO JKCIIEPUMEHTa, €ro CTaTHUCTHYecKas o0paboTka
nHpopMaliMOHHOE oO0ecrieueHue», «AHamuThYecKkas Xumus», «buoopraHnudeckas
xumus», «Heopranmdeckas xumus», «OpraHudeckas xumus», «Puzndeckas
XUMUSD, «XHUMHS BBICOKOMOJEKYJISIPHBIX COETUHEHUIN.

Jucunminna «buosiornueckue METOobl aHaJIN3a» UMEET BaKHOE 3HAUYECHUE B
00€eCIIEYEHUU BBICOKOTO YpPOBHS MPO(EeCCUOHATHHOM TOTOBHOCTU BBITYCKHHKOB
MaructpaTtypbl. (OCBOGHHME HACTOSIIEH JUCHUIUIMHBI  TO3BOJIUT  CTYyJEHTaM
KOMIIETEHTHO OPUEHTUPOBATHCS B KUHETUYECKHX, OMOXMMUYECKUX
(pepMEHTATHBHBIX W WMMYHOXMMHYECKHX), a TakKe OHMOJIOTMYECKHX METOJaxX,
UCIIOJIB3YEMbIX B XUMHYECKOM aHAJIM3€; MPEJACTABIATh MECTO ATUX METOJOB B PSIY
JIPYTUX, 3HAY€HHUE W OOJACTU MPUMEHEHUS Ka)XJOTO U3 HUX; OCHOBHBIC MYyTHU HUX
coBeprieHCTBOBaHUs. CTylneHT OyAeT YeTKO TMPEeNCTaBIsITh MPEUMYIIECTBA U
HEJIOCTAaTKH Pa3JIMYHbIX BAPUAHTOB yKa3aHHBIX METOJIOB; IMOHHUMATh, KAaKUE M3 HUX
1eecoo0pa3Ho MPUMEHSTh U1l OMpPEACNICHUS HEOPraHUYeCKUX M OpPraHuYeCKHUX
COCJIMHEHUN MpU aHAIM3€ Pa3IMYHbIX IO MPHUPOAE U COCTaBYy OOBEKTOB; YMETh
ONTUMH3UPOBATh METOJUKH BBIOPAHHBIX METOJOB M IPAMOTHO NPUMEHSTh MX Ha
MPaKTHKE.

Hear — ¢opMupoBanme y MarucTpaHTOB 3HAHMM O COBPEMEHHBIX
OMOJIOTMYECKUX, OMOXUMUUYECKUX U KUHETHYECKUX METO/aX aHalIu3a, MPUMEHSIEMbIX
JUISL aHaiM3a pa3juvHbIX OOBEKTOB OKpYXKalouled cpenbl, OMOJOTHUU, T'EOJIOTHH,
MEIULINHBIL, Pa3JIMYHbBIX oTpacien IIPOMBILIJIEHHOCTH; dbopmupoBaHue



byHIaMEHTAIBHBIX 3HAHUM O TIPUHIIMITAX, 3aKOHOMEPHOCTSX, 00JaCTIX MPUMEHEHUS
YKa3aHHbBIX METOOB.

3agaum:

1) oBnageHue TEOPETUUECKUMU 3HAHUAMH U TPAKTUUYECKUMH HaBBIKAMHU
OMOJIOrMYECKOr0 U OMOXUMUUYECKOTO IKCIIEPUMEHTOB;

2) mnpuoOpeTeHue TMpPEACTaBICHUNM O IUJIAHUPOBAHWM, OpTaHU3alUU U
MIPOBEJICHUHU OMOXUMHYECKOTO AKCIIEPUMEHTA u MpeCTaBICHUIO
AKCTIIEPUMEHTATBHBIX JaHHBIX PETUCTPAIMU U 00pabOTKU pe3yJIbTaTOB XMMUYECKHUX
HKCIIEPUMEHTOB;

3) dopmupoBaHHE Yy CTYACHTOB 3HaHUS OO0 AaHAIUTHUYECKHX CHUCTEMax C
MCIOJIb30BAaHUEM OMOJIOTUYECKOTO JETEKTUPYIOIIETO JIEMEHTA;

4) mosydeHHe MPECTaBICHUN O Croco0ax IMOCTPOEHUS OMOCEHCOPOB M UX
MIPUMEHECHUHU.

JIist ycnentHoro u3y4deHusi JUCUUILIMHBI «bHoIorniyeckue MEeTOo/Ibl aHalu3ay y
OOyJarOIMMXCS JOJDKHBI OBITh CPOPMHUPOBAHBI CIEAYIONIME MPEABAPUTEIILHBIC
KOMIETEHIUU:

— BJIJIEHUE CUCTEMOM (yHIaMEHTAIbHBIX XUMHUYECKUX TTOHSITHH;

— CIIOCOOHOCTh TOJIydyaThb M 00palaThiBaTh Pe3yJjbTaThl HAYYHBIX
AKCHEPUMEHTOB C MMOMOIIBI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHU;

— BJIaJICHUE HABBIKAMU MPEJICTABICHUS MOJYYECHHBIX PE3YJIbTATOB B BUJIEC
KpaTKUX OTYETOB U MPE3CHTAIINT;

— CIIOCOOHOCTh ~ pelllaTh  CTaHAApPTHBIE 3aJadd  MpOoQeCcCHOHATLHON
JEATEeNbHOCTU c UCII0JIb30BaHUEM COBPEMEHHBIX MH()OpPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMM €  y4e€TOM  OCHOBHBIX  TpeOOBaHMIA
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

— CIIOCOOHOCTh K TIOMCKY M TIEPBUYHOM 00pabOTKe HAYyYHOW M HAy4HO-
TEXHUYECKOW MH(POPMALIUU.

B pesynbraTe m3yueHus JaHHON AUCIUILUIMHBI y oOydarommxcs GopMUPYIOTCS

CJIICAYIOINE oOLeKyIbTypHble/ oO01IenpodeccuoHalbHble/ TpOoPecCuOHaNbHbIE KOMIETEHINH
(3J1eMEHTBI KOMIIETEHITUH ).

HaunmenoBanme Kon m HamMeHoBaHHe Kon u HauMeHOBaHMe MHANKATOPA
KATeropum YHHMBeEpPCAJbHOH KOMIIETEeH MU JOCTUKEHUS] YHUBEPCAJIbHONW KOMIIeTeHIUH
(rpynmnsi) BbIIIYCKHHKA

YHHMBeEPCAJTbHBIX
KOMIIeTeH M

O6menpodeccuo | OIIK-1. Cnocoben BemonusTh | OIK-1.1. Mcnons3yeT cyuiecTByromue u

HaJIbHBIC HABBIKHU | KOMIIJICKCHBIC pa3pa6aTLIBaeT HOBBIC MCTOJUKHU
OKCIICPUMCHTAJIBHBIC " | IOJTYYCHUSA U XapaKTECpUu3alnun BEIICCTB U
PACUCTHO-TCOPECTUICCKUC MaTCpHraJIOB JJIAd pCHICHUA 3a/1a4 B

UCCIIEIOBaHUsT B M30paHHOM | M30paHHOM 00JaCTH XUMUU WIIN
00JIaCTH XUMHHM WM CMEXHBIX | CMEXKHBIX HayK

HayK c ucnosp3oBanrem | OIIK-1.2. Mcnonb3yeT COBpeMEHHOE
COBPEMEHHBIX npubopoB, | 060py0BaHUE, TPOTPAMMHOE




0a3

MPOrPaMMHOTO OOecreYeHust |

po¢eCCUOHATBLHOTO
Ha3HAYCHUS

obecrnieueHne U MpodhecCuoHaIbHbIC 0a3bI
JAHHBIX | TaHHBIX U PELICHUS 3a7ad B H30paHHOM
06HaCTI/I XUMHHU WU CMCIKHBIX HAYK
OIIK-1.3. Hcnonp3yeT COBpPEMEHHbIE
PaCYCTHO-TCOPCTUICCKUEC MCTOAbl XUMHUHU
JUTS petieHus TpoheCCHOHATBHBIX 3a1a4

KO[[ 1 HAMMCHOBAHUC

Ocnoganue (I1C,

. OOBEKT WK Konx n nanmenoBanme HHAUKATOpA aHaJIN3 UHBIX
3amava npodeccHoHanbHO . .
eSTEBHOCTIH 00acTh poeCCUOHATBHOMI JTIOCTH)KEHUS TpeOOBaHUH,
SHaHUSI KOMIIETCHITNH npoheCcCHOHATBHOM TPETBABIACMBIX K
KOMITCTCHIMH BBIITYCKHUKAM)

Tun 3apa4 npodeccuonaabHOM AesTebHOCTH: HayuHo-uccienoBaTebckuil

OcymiecTBiIeHNE HAYIHO-
HCCIIeI0BATEIbCKOM
JIESITETBHOCTH TI0 PEIICHUIO
(GyHIaMEHTATBHBIX U
MPUKIIATHBIX 3219
XUMHUYCCKOM
HATPABJICHHOCTH B COCTaBe
Hay‘IHOFO KOJIJICKTUBA

XAMHYECKHE
BEILECTBA,
MaTrepHasl,
CBIPbEBBIC
pecypcsl,
HCTOYHUKH
npodeccrnona
JIbHOU
nH(pOopMaN

IIK-3 Cnocoben Ha
OCHOBE KPHUTHYECKOTO
aHajaM3a  pe3yJbTaTOB

HUP u HUOKP
OIICHUBATh
MIePCTIEKTUBBI ux
MPAKTUIECKOTO
MIPUMEHECHUS "

MPOAOJDKCHUST paboT B
BbIOpaHHOW  0o0OyacTu
XUMHH, XUMHUYECKOH
TEXHOJIOTUH WIH
CMEXHBIX C XHUMHEH
HayKax

IK-3-1.
Cucremarusupyer
nHpopManuio,
HOJIyYEHHYIO B X0O/1e
HUP u HUOKP,
aHAIM3UPYET €€ U
COIIOCTABJISIET C
JUTEPATyPHBIMH
JITaHHBIMHU

IIK-3-2. Onpenensier
BO3MOXKHBIE
HalpaBJICHUA  pa3sBUTUA
paboT ® TEPCHEeKTHBHI
MPaKTHYECKOTO
IIPUMEHECHUS
MOJTY4EHHBIX
PE3yJIbTaTOB

AHanu3 ombITa,
IIC:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

Jnsa popmupoBaHUs BBIICYKa3aHHBIX KOMIETCHIIMNA B paMKax JUCLUTUIMHBI

«bnomornyeckue

MECTOObI

a”HaJIu3a»

IIPUMCHAIOTCA

cIcayromue MECTOObI

aKTUBHOI'O/MHTEPAKTUBHOTO OOyYeHMs: JeKuus-Oecena, MNpoOJieMHAsl JIEKIUS C

HCIIOJIB30BAHUCM PA3JIMYHBIX BCIIOMOI'aTCIIbHBIX CpPEACTB: JOCKH, KHHUI, BHIACO,

CJIaWIOB, IIOCTEPOB,

MaTepuaoB.

KOMIIBIOTCPOB HU T.IIL.,

C TMOCHEAYIOIUM OOCYXKJICHHEM




AHHOTaIus pabodeit mporpaMMbl AUCIUILUIUHBI « T Bep1oda3Hblii CHHTES
AJIEMEHTOOPTaHUYECKUX COEIUHECHUIN»

1. LIE/IM U 3AAAYU OUCLIUM/IUHBI:

LUenamu ocBoeHUNA ANCUUNNINHDI ABNAETCA ocBOEeHMHe 3aKOHOB
TBEpLI,Od)&BHOFO CNHTE3a, KaK O4HOro mn3 coBpemMeHHbIX MeToaoB, Ha npumepe

3/1eMEeHTOOPraHUYECKUX COeANHEHUN.

3anaun:

1.Ilpnobperenue 3HaHu 06 0COOEHHOCTAX TBEPAO(]PA3HOTO CUHTESA.

2.YcBOeHUE 3HAHUN O BIUSHUU YCIOBUM MEXaHOXHUMHYECKOW 00pabOTKH Ha
COCTaB M CBOMCTBA MOJYy4YaeMbIX MPOIAYKTOB;

3.3HAKOMCTBO C TEPMOJMHAMHYECKHUMHU U KHHETHUYECKUMHU (HaKTOpaMu
TBEepA0(a3HBIX MPOIIECCOB.

B pesymbraTe wW3yueHUS JAAHHOM JUCHUIUIMHBI Yy  OOydYaromuxcs

dbopmupyrotcs crieayome oomenpodeccuoHanbHble U MpodeccCuoHaNbHBIC
KOMIIETEHIUU:

OobwmenpogeccuoHaibHble KOMIETEHIUH BBINYCKHUKOB M HHAUKATOPbI MX

JOCTHKCHUA:
HaunmeHnoBanue KaTeropumn KOZ] U HAUMEHOBAaHUE KOZI 1 HAMMECHOBaAHME HHIUKATOpPa
(rpynnsbl) yHMBepCAJIbHbIX YHHMBepPCaJbHOH KOMIIeTEeH MU JAOCTUKEHUS] YHUBEPCAIbHONH KOMIIeTeHIIUH
KOMHeTeHIll/Iﬁ BBIITYCKHUKA
OIIK-2. Cnocoben OIIK-2.1. [IpoBoaut KPUTUYECKUI
aHAIU3UPOBATS, aHauu3 pe3yIbTaToB COOCTBEHHBIX
HUHTEPIPETUPOBATh U 0000I1aTh | SKCHEPUMEHTAIbHBIX u pacdeTHoO-
pe3ybTaThl TEOPETHIECKHUX pabor, KOPPEKTHO
9KCIEPUMEHTABHBIX U WHTEPIPETUPYET UX
pacyeTHO-TEOPETHYECKHUX padoT
B M3GPAHHOI 06IACTH XMMHUH OIIK-2.2. ®opMmynupyeT 3aKIIIOYEHHS H
WUTH CMEIKHBIX HAYK BBIBOJIBI 110  pe3ysibTaTaM  aHalu3a
JUTEPAaTYpPHBIX  JaHHBIX, COOCTBEHHBIX
9KCHEPUMEHTAIIBHBIX u pacueTHo-
TEOPETHUUECKUX paboT B  M30paHHOM
001aCTH XMMHUH WIN CMEXHBIX HAyK
KomnbroTepHas OIIK-3. Crocob6en | OIIK-3.1. Ucnons3yet coBpemenHbie [T-
TPaMOTHOCTB TIPH PEILICHHU | UCTIOJIb30BAaTh BBIYHUCIUTENBHBIE | TEXHOJIOTHHU P cOOpe, aHAIN3E U
3a7a4 Npo(eCCHOHANBHON | METOBI " aJanTUPOBaTh | MPEACTAaBICHUN NHGOPMALIIH
JeSITeTbHOCTH CYILIECTBYIOIIME TMPOTPAMMHBIE | XMMHUYECKOTO Ipoduis
MPOAYKTHI [JIsl pelIeHHs 3aaad




po(heCCUOHANTBHOM
JEATETBHOCTH

OIIK-3.2. Vcnonb3yeT cTaHAapTHBIE H
OpPHUTI'HHAJIBHBIE TPOTPAMMHBIE TTPOTYKTEL,
npd HEOOXOOUMOCTH aJanTHPYs WX IS

JaHHbIX
MOACIINPOBAHUA

pemreHns  3amad  npodeccHOHaTbHOU
JESITeTbHOCTH
OIIK-3.2. Ucnomb3yeT COBpEMEHHBIE

BBIYHCIIUTEIHHBIC METOIBI JUII 00pabOTKH

XUMHUYECKOTO

(MaTepHanoB) M MPOLECCOB C UX YYaCTHEM

JKCIEPUMEHTA,
CBOMCTB

BEIIECTB

HpO(l)eCCHOHaJILHI)Ie KOMIICTCHIIUM BbIINIYCKHUKOB H HHAUKATOPbI HX
JOCTUIKCHUSA !
OcHoBaHue
Ko u nanmenosanue (TIC, ananu3
Konu
3amaga WHIIKATOpa WHBIX
N OO0BeKT Wi HAaUMEHOBaHUE .
po(ecCUOHATBHON . JOCTHKEHUSA TpeOOBaHMIA,
00JIacTh 3HAaHUA | MPOQEeCcCHOHATEHON .
JESITEeTbHOCTH npoecCHOHATBHON | TPEABSIBISIEMBI
KOMTIETEHITUN
KOMTIETEHIINU X K
BBIIYCKHHUKaM)
Tun 3aga4 npogeccuoHaIbLHON JeSITeIbHOCTH: TEXHOJIOTHYeCKUii
Pazpabotka HOBBIX | XUMHYECKHE IK-7  Cnocoben | IIK-7-1. [otoBut [C:
BEIIECTB 1 | TIPOIECCHI ’ OTIpeNIeIsTh JIeTaTbHBIE TUTaHBI
MaTepHalioB, CO3IaHUE | SIBICHMUS, crocoObl, METOBI U | OTHENBHBIX CTaIUiI 19.002
VHHOBALlMOHHOMN npoecCHOHANBbHO | cpencTBa pemieHus | npukiagasix HUP u 23 041
XUMHUYECKOU e o0opytoBaHUE; TEXHOJIOTUYECKUX HUOKP
NpOAYyKILINH, CBIPbEBBIE 3aJa4 B paMKax 24.028
pecypchl npuknagaeix  HUP IK-7-2. TotosnT
OnruMusanus 1 HUOKP JOKYMEHTAIHIO 110 24.067
CYIIECTBYIOIUX MOJITOTOBKE,
TEXHOJIOTUH, METOOB MIPOBEACHUIO U 26.001
Y METOJHK TIOTyICHHUS pe3ynpTaTam 26.003
U aHaIU3a NPOAYKLUH, npuxnagaseix HUP u '
KOHTPOJIb KauecTBa HUOKP 26.006
CBIPBS,
nonybabpukatos HIK-7-3. IIpennaraer 26.009
TOTOBOH MPOTYKINN TECXHHYCCKNC
CpEeICTBa U METOBI 26.011
HCTIBITAaHUH (13
26.013
HA0OPa UMEIOIIINXCS )
JUTSL pEeTeHUst 26.014
MOCTABJICHHBIX 33134
B paMKax 40.011
npukiaaabeix HAP u
40.012
HUOKP




HIK-7-4. TIpoBoaut
HUCTIBITAaHUS
WHHOBAIIMOHHOM
MPOAYKINA

40.043

40.044

I[J'DI (bOpMI/IpOBaHI/ISI BBINICYKAa3aHHbBIX KOMHCTGHHI/Iﬁ B paMKax AVCHUITIIINHBI

«TBepaoda3zHblii CHUHTE3 3JIEMEHTOOPTaHUYECKUX COCIUHEHUI» TPUMEHSIOTCA

cacayrommuc MCTOObI aKTUBHOTO/ HHTCPAKTHUBHOTO 06y‘{€HI/I51: HpO6H€MHBI€

JIEKIIMH, JTEeKIIUN-0eceabl.




AHHOTanMs padoveil NPOrpaMMbl JUCHUILIUHBI «JIEKTPOXUMUYECKH M
CUHTe3 QYHKIMOHAJIbHBIX MATEPUAJIOB)

Jucrummmaa « DNEKTPOXUMHUYECKUN CHHTE3 (DYHKIIMOHATBHBIX MaTEPHAIOB)
pa3pabotana nnsi cryiaeHToB HampasiaeHus 04.04.01 - Xumus, maructepckoin
nporpammbl «Xumuueckas nuxkenepus (Chemical Engineering)». IIpu pazpabotke
paboueil mporpaMmbl  y4yeOHOM AUCHUIUIMHBI UcHoyib30BaH DenepanbHbli
roCyJapCTBEHHbIA 00pa30BaTEIbHBIM CTaHAAPT MO HAIMPAaBICHUIO MOJATOTOBKH
04.04.01 «Xumus», yTBEpKICHHbIM NpuUkazoM MUHHUCTEpCTBa 00pa30BaHUS U
Hayku P® ot 13.07.2017 Ne 655 u yueOHbI# 11aH 00pa3oBaTeILHON MTPOTPAMMBI.

Bxogur B 4yacth y4eOHOro 1UIaHa, (QOopMUPYEeMyI0  y4acTHUKaMU
oOpa3oBaTeIbHBIX OTHOIIEHUH — MMCUHUILTUHEI 110 BbIOOpY: B1.B.JIB.02.03.

Tpyn0eMKOCTh IUCIUIUIMHBI COCTaBisieT 3 3adeTHhIX eauHuIbl (108 dgac.).
JluctuminHa BKJIOYaeT 4 vac. JIeKIui, 32 Jac. J1abopaTopHbIX padoT u 27 dac.
CaMOCTOATEILHON PabOThI, U3 KOTOPHIX 45 YacoB OTBOAUTCS Ha MOATOTOBKY K
sk3aMeHy. Peammsyercsa mucuumimHa B 2 cemectpe. Popma IPOMEKYTOYHON
aTTeCTallluu: K3aMeH (2 cemecTp).

HuctuminHa «9IeKTPOXUMHYECKUI CUHTE3 (DYHKIIMOHAJIBHBIX MaTEpUAIOB)
OMMUpaeTCss Ha 3HAHUSA, YMEHHS W HaBBIKH, YCBOCHHBIE NPU H3YYEHUU TaKUX
aucuIuivg, kak «®dusuka», «Heopranuueckas xumus», «OpraHnyeckas XuMus»,
«Duznueckass XuMUs». 3HAHUS, TMOJIYYCHHBIC TMPU HW3YUYCHUH JTUCIUTUIUHBI
«DNEKTPOXUMUYECKUNA CHUHTE3 (PYHKIMOHAIBHBIX MaTEPHUATIOBY», HMCIOIb3YIOTCS
Opy  BBINOJHEHWHM  HayyHou  pabGotel. Ilporpamma  yueGHOro  Kypca
«INEKTPOXUMUYECKUNA CUHTE3 (DYHKIIMOHAIBHBIX MAaTEpPUAIOB» MpeIHa3HauYeHA
JUISE MarvucCTPaHTOB M HampaBlieHa Ha (OPMHUPOBAHUE CHCTEMATHU3WPOBAHHOTO
MpeACTaBICHUsT 00 TpeaHa3HAYEHHBIM JUIsl OpraHu3aluu y4eOHOU paboThI IO
JUCUUIUIMHE, COJIEPKUT OCHOBHOW TEOPETUYECKUN Marepual, 3aJaHus s
CaMOCTOSITEIbHOM pPabOThl M PEKOMEHAAIMKW MO HX BBIMIOJTHEHUIO, OIMUCAHUE
nabopaTtopHbIX paboT, CpeAcTBa MEAarornyeckoro KOHTpois. JlaGopaTopHbIid
MPaKTUKYM  COCTaBJIAIOT  3aJaHus, CQHOPMHpPOBAHHBIE Ha  MaTepuase
po(ecCUOHANBbHON HANPABICHHOCTU KIACCUYECKOM JJIEKTPOXUMHUU M HOBBIX
HCCIIEIOBAHUM B 00JIACTH SJIEKTPOXUMUM U (HOPMHUPOBaHUS (PYHKIIMOHATBHBIX
MaTepHuaoB.

OpHoii U3 HOBAMU JTAHHOM MpPOrpaMMBbl SBIISIETCS aKLIIEHT Ha HEOOXOUMOCTh
CYIIECTBEHHOW aKTHBHU3AllMM CAMOCTOSITENIBHOW pabOThl MarucTpaHTOB IO
OCMBICJICHUIO U aHAJIN3y METOJIOB.

[lenp  MO3HAKOMHUTH  CTYJIEHTOB C  OCHOBHBIMH  TEOPETHYECKHUMH
MpEACTaBICHUSIMH 00  DIEKTPOXMMHYECKMX  crmocobax  (GpopMUpOBaHUS
(GYyHKIUOHATBHBIX ~ MATEpHUAJIOB, HMEIONIUX pa3HOOOpa3Hble CBOMCTBA U



HCITIOJIb3yEMbIE€ B KAUECTBE AJIEKTPOJAHBIX MAaTEPUAJIOB, KaTaIU3aTOPOB, 3JIEKTPO- U
¢dboToKaTanu3aTOpOB, CEHCOPOB, OMOIOTUYECKH COBMECTUMBIX MaTepUAJIOB.
3amauu:

U3JI0)KEHUE OCHOBHBIX TIOJOKEHUW 3JIEKTPOXUMHUHU, IIEKTPOXUMUUYECKON
KUHETHKH, IPUBUTHE HABBIKOB MCIIOJIb30BAHUS JJIEKTPOXUMHUUYECKUX METOIOB IS
pELICHMS] HAYYHBIX U IPUKIAJHbIX 3aa4;

MOHUMAaHUSI BO3MOKHOCTH Pa3JIMYHBIX JJIEKTPOXUMHUYECKUX METOJIOB, POJIHU
AIEKTPOXUMHUU B CO3/IaHUM MPUHIUIHUAIBLHO HOBBIX BUJOB TEXHOJIOTMH, B TOM
qucie U HAHOTEXHOJIOTUH, HOBBIX MCTOYHHUKOB PHEPIHH, OOpbOBI ¢ KOppo3uei B
MEJMLMHCKON XUMHH, B TIOJYYEHUH CBEPXUUCTHIX MATEPHAIOB (DYHKLMOHAIBHOTO
3HAYCHUS;

3HAKOMCTBO C AamnIapaTypHbIM OCHAICHUEM M YCIOBHUSIMH IPOBEACHUS
DKCIIEPUMEHTA, NPHUBUTHS HABBIKOB WHTEPHPETAllMd W TPAMOTHOM OLEHKH
HKCIIEPUMEHTAIbHBIX TaHHBIX, B TOM YHCJIE MyOJIMKYEeMbIX B HAYYHOU JIUTEpaType.

JUis ycnemHoro H3y4deHus JIUCUUIUIMHBL «DJEKTPOXUMHUYECKHI CHHTE3
(yHKIHMOHAIBHBIX MAaTEpUajoBy y OOy4arolIMXcsl JOJKHBI ObITh CPOPMUPOBAHBI
CJIeIyIOLIME IPEIBAPUTEIbHBIE KOMIIETEHIIUU:

* 3HaHHE

OCHOBHBIX pasaciioB

AHAIMTUYECKOU U (PU3UUECKON XUMUH;

HCOPraHWYECKOM,  OpraHUYecKoH,
* YMEHHE NPHUMEHATH TOJYUYCHHBIC NPU HM3YYCHHH OCHOBHBIX pa3ciioB
XUMUU 3HAHHS K OOBICHCHUIO (AKTOB M PE3YJIbTATOB AIICKTPOXUMHUYCCKUX
AKCIIEPUMEHTOB;
* HaBBIKH IPOBEIACHUS XMMHUYECCKUX OIBITOB M OOBSICHCHHUS UX PE3YJIbTaTOB.
B pesynbrare dbopmupyroTcs
cneayromme obdmenpodeccuoHaIbHbIE / MpodecCHOHATBHBIE KOMITCTCHITHH.

HU3yuUCHUS JUCHUIIIMHBI Y CTYACHTOB

HaumenoBanue Koa n HammeHoBaHue Koa m HamMeHOBaHMe MHAUKATOPA
KaTeropuu YHHMBEpPCAJbHOH KOMIIETeHUMHU AOCTUKEHUS] YHUBEPCAIbHONH KOMIIETeHIIMH
(rpynnsi) BBIIIYCKHHKA
YHHBEpPCAJIbHBIX
KOMIIeTeH M i
OIIK-2. Criocoben ananusuposats, | OIIK-2.1. [IpoBoauT KpuTHYECKUN aHATIN3
HWHTEPIPETUPOBATH U 000011aTh pe3yIbTaTOB COOCTBEHHBIX
OO6menpodeccrol | pe3yibTaThl SKCIEPUMEHTANBHBIX H | IKCTIEPUMEHTAIBHBIX U PACUETHO-
QJIIbHBIC HABBIKK | PACUYE€THO-TCOPETHYCCKUX PadOT B TEOPETUUECKUX PA0OT, KOPPEKTHO
n30paHHOM 00JIACTH XVUMHH HITH HHTEPIPETUPYET UX
CMEXHBIX HAyK
KomnbroTepHas OIIK-3. Cmoco6en wucmonp3oBats | OIIK-3.1. Hcnons3yer coBpemennsie [ T-
TPAaMOTHOCTH NPU | BBIYUCIUTEIBHBIC METObI U | TEXHOJIOTUH MPHU cOOpe, aHAIH3E U
peleHun 3a1a4 aJanTUPOBATh CYIIECTBYIOIIHNE | MPEACTAaBICHNN HHPOPMAIINN XUMUIECKOTO
Mpo(eCCHOHANBHO | MPOTPAaMMHBIE  MPOAYKTHl  JIs | IPOQUIIs
¥ IeATeNbHOCTH peuenus 3a71a4
OIIK-3.2. Vcnonp3yeT cTaHmapTHBICE U




po(heCCHOHAITBHOM IEeATeIbHOCTH

OpUTr'MHAJIBHBIC

JTAHHBIX
MOJIECIIUPOBAHUS
(MaTepHanoB) U MPOLIECCOB C UX YUYACTHEM

npu H606XO,Z[I/IMOCTI/I ananTupysas HUX I

peleHus 3ajga4 npodeccuoHATEHON
JESATEIbHOCTH
OIIK-3.2. Ucnonp3yer COBpPEMEHHBIE

BBIYHMCIMUTCIIBHBIC MCTOJABI JJIsA 06pa6OTKI/I

XUMHUYCCKOTO
CBOIICTB

IIPOrpaMMHBbIE

AKCIIEPUMEHTA,

HPOJLYKTHI,

BCIICCTB

KOI[ 1 HAMMCHOBAHUC

Ocnosanue (I1C,

. OOBexT i Kon 1 HanmeHoBaHue HHAMKaTOpa aHaJIN3 MHBIX
3amava npodeccnoHaIbHOM . .
ESTENBHOCTH o0nactb npodeccroHaNbHON JOCTIKEHUS TpeboBaHui,
3HaHUSA KOMITETEHIINU npodeccroHaNbHOM MIPEABABIAEMBIX K
KOMITETEHIIMU BBIITYCKHHKAM)
Tun 3aga4 npogeccnoHaNBLHOI 1esATeJHLHOCTH: TEXHOJIOTHYEeCKU I
Pa3paboTka HOBBIX BEIIECTB | XMMHUECKHE nK-7 Croco6en | IIK-7-1. 'otoBuT TIC:
U MarepuajoB, CO3JlaHUE | IPOLECCHI U OTIPEJICTISATh  CIOCOOBI, | JEeTallbHbBIC TIAHbBI 19.002
WHHOBAIIUOHHON SIBJICHHS, METOIbl M CpEICTBA | OTAEIBHBIX CTaIUil 23.041
XAMAYECKOH MPOIYKINH; mpo)eCCHOHa | pemeHHS npuknagasix HUP u 24.028
Onrumuzanus JIBHOE TEXHOJIOTUYECKUX HHUOKP 24.067
CYILECTBYIOLIUX obopynoBaHue | 3amad B pamkax | ITK-7-2. 'otoBuT 26.001
TEXHOJIOTUH, METOAOB | | ; CBIPHEBEHIE npuknaaaelx HUP  u | moxymeHTanuio no 26.003
METOAMK  TOJIy4eHHs U | Pecypchl HUOKP MOJTOTOBKE, 26.006
aHaIn3a MPOAYKITHH, MIPOBEJICHUIO U 26.009
KOHTPOJIb KadecTBa CBIPHS, pe3ynapTaTaMm 26.011
oy pabpruKaToB M TOTOBOM npuknagaeix HAP u 26.013
TIPOAYKITHHI HUOKP 26.014
MK-7-3. [Ipennaraer 40.011
TEXHUYECKHUE CPEJICTBA U 40.012
METOJIbI UCTIBITAaHUH (U3 40.043
Ha0Opa UMEFOIIHXCSI) 40.044

JIJISL pEelIeHUs
MOCTaBJIEHHBIX 337249 B
paMKax NpUKIAAHBIX
HUP u HUOKP
IIK-7-4. IIpoBogut
HCTIBITAaHUS
WHHOBAIIMOHHOMN
MIPOYKITUH

I[JBI q)OpMI/IpOBaHI/Iﬂ BbINICYKA3aHHBIX KOMHCTeHHI/Iﬁ B paMKax AUCHUITIIINHBL

«ONEKTPOXUMUYECKUNA CHUHTE3 (PYHKIMOHAIBHBIX MAaTEPHAIOB» IMPUMEHSIOTCS

CJIEIyIOIIME METO/bl AaKTUBHOI'O/MHTEPAKTUBHOTO OOYYEHHMs: MpPE3EeHTAlUuu C

HCIIOJIB30BAHUEM KOMIIBIOTEpA, C MMOCICAYIOIIHNM 060y)K)]CHI/ICM MaTcpUuaIoOB,

paboTa B MaJbIX Ipynmnax.




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«KpeMHHiOpranuyeckue coeIMHEHUN

HuciunnvHa «KpeMHuloprannyeckue COoeAuHEHUs» pa3padoTaHa Uisd
cryneHtoB HanpasieHus 04.04.01 - Xwumusa, Marucrepckol IpOrpaMmel
«Xumunueckass umwxkenepust (Chemical Engineering)». [lpu paszpaboTke paboueit
pOrpaMmbl y4eOHOM JUCLUIUINHBI HCIIOJIb30BAaH denepanbHbIi
rOCYJIapCTBEHHBIM 00pa30BaTENIbHBIA CTAHJIAPT 10 HAMPABJICHUIO TOJATOTOBKHU
04.04.01 «Xumus», yTBEp)KJACHHBIM MpuUKazoM MHUHHCTEpPCTBa OOpa30BaHUS U
Hayku PO ot 13.07.2017 Ne 655 1 y4eOHbIil mi1aH 00pa3oBaTebHON TPOrPAMMBI.

Jucuunnmaa «KpeMHuiopranmyeckue coeauHeHus» Bxoaur B yacThb
y4eOHOTO TIaHa, POPMUPYEMYIO YYaCTHUKAMH OOpa30BATEIbHBIX OTHOIICHUN —
mucuuiuinabl o Beioopy: B1.B.JIB.01.05. OOmass TpyI0e€MKOCTh OCBOECHUS
mucuuiuinabl coctaBisger 3 3ET, 108 wac. Y4yeOHBIM IUIaHOM MOpPEeayCMOTPEHBI
JEKIIMOHHBIE 3aHATHS (4 yac), 1abopaTopHble padboThl (32 yac), caMOCTOsITEIbHAs
pabota cryaeHta (36 4dac), U3 KOTOpbIX 36 4acOB OTBOAUTCS Ha MOATOTOBKY K
sK3aMeHy. Peammsyercsa aucuurmmimHa Bo 2 cemecTtpe. @opMa IpOMEKYTOYHON
aTTeCTallluu: K3aMeH (2 cemecTp).

HNucnumuaa «KpemMHulopraHmieckue COeIMHEHUS» ONMMPAETCS Ha 3HAHWUS,
YyMEHUSI W HaBbIKM, YCBOCHHBIC TMIPU U3YUYEHUM TaKWUX JAUCIHUIUIMH, Kak
«Heopraunueckas xumus», «Opranudeckas xumus», «Duznueckas XuUMUID»,
«DU3UKO-XUMHUYECKHE METOJBI UCCIIEOBAHUS BEILIECTBAY, «Xumus
AJIEMEHTOOPTraHUYECKUX COEAUHEHUI». 3HAHUS, TIOJYyYEHHbIE NpPH H3YYEHUU
JUCUUIUIAHBL  «KpeMHHMOpraHMYecKrue COEIUHEHUS», HCHOJB3YITCS  IpHU
BBITIOJIHEHUH HAYYHO-MCCIIEJIOBATEIbCKOM ¥ BBIMTYCKHON KBaTH(UKAIIMOHHON
pabor. CopaepkaHWe IUCHIUIUIMHBI OXBaTHIBAET CJCAYIOMHUNA KPYT BOIPOCOB:
dbopMHEpOBaHUE MPAKTHYCCKUX M TEOPETUYECKUX CHUCTEMATHUYECKHX 3HAHUW B
00J1IacTU CHHTE3a KPEMHUHOPTraHWUYECKUX COCTUHEHUM, UCCIIeIOBAHNE UX CBOWCTB
COBPEMEHHBIMH (PU3UKO-XUMUYECKUMU METOJIAMH.

Heasn: [IpuobpeTeHue 3HaHuil 00 OCHOBHBIX CBOMCTBAaX M METOAAaX CHUHTE3a
KPEMHUNOPTraHUYECKUX COCMHECHUM. IToaroroska K BBITIOJTHEHUIO
npodeccroHanbHbIX GYHKIIMN B HAYYHOM JESITEIHLHOCTH.

3agaum:

1. ®dopMupoBaHHE€ TPAKTHUYECKUX U TEOPETUYECKUX CHUCTEMATHUUYECKUX
3HaHUN B 00JIACTH CHHTE3a KPEMHUMOPTaHUYECKUX COCIMHEHUN W MCCIICIOBAHUS
WX CBOMCTB COBPEMEHHBIMU (DU3UKO-XUMHUYECKUMU METOIAMH.

2. ®opmupoBaHME 3HAaHMH O COBPEMEHHOM  COCTOSIHUM  XUMHH
KPEMHUHUOPraHMYEeCKUX COEJUHEHHM, TEHJEHUUSIX pPa3BUTHS  HAIMpPABICHUS,



BO3MOYKHOCTH IPUMEHEHUS M HCIOJIb30BAaHUS IOJIYYaE€MbIX COEIWHEHHA U
MaTepuaoB Ha UX OCHOBE.

3. ®opMUpOBaHUE 3HAHUM, YMEHHUU U HABBIKOB 10 CUHTE3Y U MCCIIEIOBAHUIO
KPEMHUUOPraHUYECKUX COECIMHEHUN, OCYLIECTBICHUIO IKCIIEPUMEHTA 0 OUYHCTKE
Y aHaIM3y MOJYYEHHBIX COEJUHEHUH, CaMOCTOSATEIbHOMY aHaJIU3y MOJIYYEHHBIX
pE3yIbTaTOB.

4. ®opmMupoBaHUE HABBIKOB OOpAaOOTKM MOJYYEHHBIX JAHHBIX C MOMOIBIO
BCIIOMOTATEIbHBIX KOMIBIOTEPHBIX MPOrpamMm (peaakTopbl XUMUYECKUX (HOpMyI,
JaHHBIX XpoMaTorpa(uu, COEKTPOCKOIUH U T.1).

JUiss  ycmemHoro - WM3ydeHMs — JucHUIIMHBL - «KpeMHuilopraHuuyeckue
COCIMHEHUS» Y OOyYarommxcs JOJDKHBI OBITh COPMHUPOBAHBI CIEAYIOIIHE
IIpEeIBAPUTEIIbHBIE KOMIIETEHIUU:

e 3HaHME OCHOBHBIX pa3JIeJJOB HEOPraHWYECKOM, OpPraHHYeCcKOW U
(hU3UYECKON XUMHUIA.

e 3HaHMST W yMEHUS [0 XUMHUH  DJEMEHTOOPraHUYECKUX U
KOOPJMHALIMOHHBIX COETUHEHHUM, (PU3UKO-XUMUYECKUM METOJaM HCCIIEOBAHMUS
BEILECTB.

e YMmeHue paboTarh ¢ XMMUYECKUMHU MTpOorpaMmMaMu o 00paboTKe JaHHBIX
(U3UKO-XUMHUYECKOTO HCCIIE0BaHNUs BELIECTBA.

® HaBBIKM M YMEHHE pabOThl C XMMHUYECKOH JUTEPaTypOH, 3JIEKTPOHHBIMU
0a3amMu TaHHBIX

® HaBBIKM 00pPaOOTKU MOJYYEHHBIX JAHHBIX C MOMOIIbIO BCIOMOTaTEIbHBIX
KOMIBIOTEPHBIX ~ MpOrpaMM  (peJakTOpbl XUMHYECKHX  (QOpMyJ, JaHHBIX
xpomarorpauu, CHEKTPOCKOIHUH U T.1)

B pesynbrare wu3ydeHus JaHHOW JAMCHUIUIMHBL Yy  OOyYaromIMXcCs
bopMupyIOTCA CIEIYIONINE KOMITETEHITHH:

HaumenoBanue KO}I 1 HAUMCHOBAaHHEC KOZI H HAMMECHOBAHHEC HHAUKATOPA JOCTUKCHUA
KaTeropum YHHMBepPCaJbHOH KOMIIeTeH MU YHHBepPCAJbHOH KOMIIETEeH UM
(rpynnbr) BBIIIyCKHUKA
YHHBEPCAJIbHBIX
KOMIIeTCHII MU
OIIK-2. Criocoben OIIK-2.1. [IpoBOAUT KPUTHUYECKUN aHAIU3
aHaJIM3UPOBATb, pe3yJbTaToB COOCTBEHHBIX
HMHTEPIPETUPOBATh U 000011aTh | SKCIEPUMEHTAIbHbIX u pacudeTHo-
pe3yibTaThl TEOPETUYECKUX pador, KOPPEKTHO
Oobmenpodeccuo | SKCepUMEHTAIBHBIX U HUHTEPIIPETUPYET UX
HaJIbHBIC HABBIKK | pacueTHO-TeopeTnyeckux pador | OIIK-2.2.  dopmynupyer 3aKioueHHs U
B M30paHHON 00J1aCTH XUMUHU BBIBO/IbI o pe3yJibTatam aHanusa
WA CMEXHBIX HayK JUTEPATyPHBIX JTAHHBIX, COOCTBEHHBIX
AKCIIEPUMEHTATBHBIX u pacdeTHo-
TEOPETUYECKNX PadOT B M30paHHOU 00IacTH
XMMHUU WU CMEKHBIX HaYK




3agava npodeccmoHanbHoOM
OeATeNbHOCTH

O6bBEKT nnu
obnactb
3HaHKA

KoZ u HaumeHoBaHuWe
npodeccMoHanbHOM
KomneTeHummn

Kof 1 HaumeHoBaHue
WHAMKaTOpa
LOCTUNKEHUA

npodeccmoHanbHOM
KomneteHUuuu

OcHogaHue (NC,
aHaNU3 UHbIX
TpeboBaHui,

npeabABAfEeMbIX

K BbIMYCKHUKaM)

Tun 3apav npo¢eccu0Haanoﬁ AEeATE/IbHOCTU: Haquo-Mccnep,OBaTeanKuﬁ

OcyLecTBneHne Hay4Ho-
nccnenoBaTeNbCKOM
OeATeNbHOCTU MO PeLLeHunto
byHAaMeHTaNbHbIX U
NPUKNaaHbIX 3343y
XMMUYECKOM
HanpaB/NEeHHOCTH B COCTaBe
Hay4HOro KONNeKTUBa

XMMUYECKME
BeLLecTBa,
maTepuansl,
CbipbeBble
pecypcbl,
NCTOYHUKM
npodeccmoHa
NbHOM
MHPopmaLmm

MK-1. - CnocobeH
naaHnpoBaTb paboTy u
BbI6MpPaTb a4eKBaTHblE
MeToZbl peleHuns
Hay4Ho-
nccneanoBaTebCKUX
33434 B BbiIbpaHHOM
obnactn xummm,
XUMUYECKOM
TEXHO/IOTUN UK
CMEXKHbIX C XMMUEN
HayKax

MNK-1-1. Coctasnser
obwmin nnaH
ncciefoBaHma n
[EeTaNIbHble NNaHbI
OTAENbHbIX CTaani,
NK-1-2. Bbibupaet
3KCNepuUMeHTasIbHble U
pacyeTHo-
TEOPETUYECKNE METOAbI
pelleHna NoCTaBAEHHOM
3aJa4mM Ucxoga us
MMeEIoLLMXCA
MaTepuanbHbIX U
BPEMEHHbIX Pecypcos

AHanus onbITa,
nc:
19.002
23.041
26.001
26.003
26.006
26.014
40.011
40.012
40.033
40.136

AHanus onbiTa,

NK-3 CnocobeH Ha
OCHOBE KpuUTHUYeCcKoro
aHanuM3a pesynbTaTos
HWP " HUOKP

oueHuBaTb
nepcneKkTuBbl nx
NpaKTU4ecKoro
NpUMeHeHus "

npoAaoKeHua pabort B
BblbpaHHOW  obnactu
XUMWUKU,  XMMUYECKOWN
TeXHoM0rnn nam
CMENHbIX C XMMUEN
HayKax

MNK-3-1.
CucremaTtunsmnpyer
nHdopmaumio,
nony4veHHyto B xoge HAP
n HWOKP, aHanusnpyet
ee 1 cConocTaBnAeT ¢
NTEpPaTypHbIMU
OAHHbIMU

MNK-3-2. Onpegenset
BO3MOMHble
HanpasneHWA pPas3BUTUA
paboT W nepcnexkTuBbI
NPaKTUYECKOro
npumeHeHun
Noay4YeHHbIX
pe3ynbTaTos

nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[J'I?[ CI)OpMI/IpOBaHI/IH BbINICYKA3aHHbIX KOMHCTeHI_[I/Iﬁ B paMKax OUCHUILIINHBI

«KpemHnitoprannueckue
aKTUBHOTO/ HMHTEPAKTUBHOTO OOYUYCHUS:

COCIUHCHUA»

BU3YyaJIn3anusi, HUCCIEeA0BATEIILCKUI METOI.

npoOsieMHast  JICKLHUS,

INPUMCHAIOTCA  CIACAYIOIIHUEC MCTO/JbI

JEKOUusga -




AHHOTanMs K padoueii mporpamMmMme qucuHuIIMHbI «['eTeporennblii poToKaTAIN3
B nmpoueccax 00padoTKu BOAbD)

Hucuunnuna «['eTeporeHHslii (QorokaTanu3 B Ipoleccax OOpadOTKH BOABI)
pazpabotana st cryjaeHtoB HamnpasieHuss 04.04.01 - Xwumusa, Marucrepckoi
nporpammbl «Xumudeckas umxenepus (Chemical Engineering)». Ilpu pa3spabotke
paboueil mporpaMMbl  y4eOHOM  AMCIUIUIMHBI ~ UCIOJB30BaH  DejepayibHBIMN
rOCyJapCTBEHHbIA 00pa30BATENbHBI CTaHAAPT MO HANpPaBIEHUIO MOATOTOBKU
04.04.01 «Xumust», yTBEpKACHHbINA MpUKa3oM MUHHUCTEPCTBA 00pa30BaHUsl U HAYKU
P® ot 13.07.2017 Ne 655 u y4eOHBIN m1aH 00pa30BaTeIbHON MPOrpaMMBbI.

Huctumunaa «I'eTeporeHHsiil (oTokaTanu3 B mpoleccax 0O0paOOTKH BOJIbI)
Bxoaut B wacte yueOHOro miana, GoOpMHUpyEeMyIO0 y4acTHUKaMU 0Opa30BaTeIbHBIX
OTHOIICHUH — qucIUIUINHBI 110 BeIOOpPY: B1.B./[B.06.03.

OO6mast TpyJA0eMKOCTh OCBOCHMS auciuiuinHbl coctaBiser 3 3ET, 108 uac.
Y4eOHBIM TIAaHOM TMPETyCMOTPEHBI JEKIMOHHBIC 3aHsATHS (4 dYac), jabopaTopHbIe
pabotsl (32 yac), camocTosiTenbHas padborta ctynenrta (36 yac), u3 KOTopbix 36 4acoB
OTBOJUTCS Ha MOATOTOBKY K 3K3aMeHy. Peannsyercs nUCHMIUIMHA BO 2 CEMECTpE.
dopma MpOMEKYTOUHOM aTTeCTALMK: SK3aMEH (2 CEMECTD).

JIucuuIuiiHa JIOTUYECKH M COJEP)KATENIbHO CBsA3aHa ¢ Kypcamu «Duznyeckas
xumus», «Heopranuueckas Xumus», «XUMUYeCKas TEXHOJOTHUS» U JIPYTUMHU
XUMUYECKUMU JTUCHUIUIMHAMM.

Huctumnna «l'ereporeHHbil (hoTokaTanu3 B Ipoieccax o0pabOTKU BOABI»
HarpasjeHa Ha (OPMUPOBAHUE CHCTEMATU3UPOBAHHOIO MPEICTABICHUS Y YUAIIUXCS
MPEACTAaBICHU O TeTepOoreHHOM (oTOoKaTaln3e, BKIIOYAs TMPUHLUIN JEHCTBUA
MOJIYITPOBOTHUKOBBIX (POTOKATATU3aTOPOB, METOABI M 00JIACTU MPUMEHEHUS, KaK B
METOJaX OYMUCTKH, TaK M B HOBBIX IOJXO0JAaX CHUHTE3a IIOJIE3HBIX IPOIYKTOB.
ConepxaHue AUCHUIUIMHBI OXBAThIBA€T TAKKE BOIPOCHI CHUHTE3a IUIEHOYHBIX
MOJIYTIPOBOJHUKOBBIX KaTaIN3aTOPOB U METOJIbI MX UCCIICIOBAHMUSI.

Heas — mnpuoOpereHue 3HaHUKW O nOpUHOHUOAX (OTOKATAIUTHYECKOIO
JNEUCTBUSL TOJYIIPOBOJAHUKOB, METOJAX CHHTE€3a M HCCIEIOBAHUS IUICHOYHBIX
TeTePOTCHHBIX (POTOKATAIU3ATOPOB.

3agaum:

-  00y4yuTh ydYaNIUXCS MArucTpaTypbl TEOPETHUYECKHMM OCHOBaM
dboTokaranusza;
- ¢(hopMHUPOBATH MTOHUMAHUE CYUTHOCTH (POTOKATAIUTHUYECKOrO JAEHCTBUS

B Ipo1eccax 00padOTKH BOJbL;

- J1aTh NPEJCTaBIEHUE O CIOCO0aX CHUHTE3a TUICHOYHBIX I'E€TEPOreHHBIX
dboToKaTanu3aTOpax.



JUis  yCHemrHoro W3y4eHHs MUCHUIUTMHBI «['eTeporeHHbIil (QoToKaTramus B

mporeccax o0pabOTKM BOJBY Yy OOYYArOMIMXCS JOJKHBI OBITh CHOPMUPOBAHBI

CJIeAYIOIINE TPEeABAPUTEIbHBIE KOMIIETCHITUU:

CITOCOOHOCTh K CAMOOPTaHU3AIMKN U CaMO0Opa30BaHUIO;

CIIOCOOHOCTh BBITIONHITh CTaHJAPTHBIE OMEpAlMd IO TpeIaracMbIM
METOIUKAM;

BJIaJIeHUE CUCTEMOM (yHIaMEHTAIbHBIX XUMHUECKUX TIOHSATHH;
CIOCOOHOCTh ~ MOJy4YaTh W 00padaTblBaTh  pe3yibTaTbl  HAYYHbBIX
HKCIIEPUMEHTOB C TIOMOIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH;
CIIOCOOHOCTh HKCIIOJIb30BaTh MOJYUYEHHBIE 3HAHUS TEOPETHUYECKHX OCHOB
(GyHIaMEHTABHBIX Pa3elioB XUMHH MPU PEIICHUU TPOo(heCcCHOHATHHBIX
3az1ay;

e CHOCOOHOCTh HMCHOJB30BAaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX

JAUCHUITIINH B HpO(l)@CCHOHaHBHOP'I ACATCIIbBHOCTHU,

® CHOCOOHOCTH  pemiaTh  CTaHAApTHBIE  33Jaud  NpodecCHOHATHHOM

NESATENbHOCTH C HCIOJb30BAHHEM COBPEMEHHBIX HMH(MOPMAIIMOHHO-

KOMMYHHKAITUOHHBIX TEXHOJOTUH C Y4€TOM OCHOBHBIX Tp€6OBaHHf/'I

nH(pOpMaIMOHHOM 0€30MacHOCTH;

® CIOCOOHOCTh K TMOHMCKY W TEpPBUYHON 00pabOTKE HAay4YHOW M HAy4YHO-

TEXHUYECKOU MHPOPMAIIUU.
B pesynbrate m3yueHus JaHHON AMCIUIUIMHBI Y OOyYaronmxcs GopMUPYIOTCS

CIeAyIOIHUe  OOIICKYIbTypHBIC/

KOMIETEHIIUU (3JIEMEHTHl KOMIIETEHIIUN).

obmenpodeccronansubie/  TpodeccruoHambHbIe

HaumeHoBaHue Koa 1 HauMeHoBaHue Kox u HauMeHOBaHHMe MHAMKATOPA 10CTUKEHUSI
KaTeropHH YHHBepPCAJbHOH KOMIETeHIUH YHHMBepPCAJbHOI KOMIeTeHIUH
(rpynmsr) BBIIIYCKHHKA
YHMBEpPCAJIbHBIX
KOMIeTeHIMit
OIIK-2. Criocoben OIIK-2.1. [IpoBOAUT KPUTHUYECKH aHaIU3
AHAIM3UPOBATH, pe3yapTaToOB COOCTBEHHBIX
HHTCPIIPETUPOBATD U O606H_[aTL OKCIICPUMCHTAJIbHBIX u pacdCTHO-
pe3yIbTaThl TEOPETUICCKUX pabor, KOPPEKTHO
Ob6menpodeccro | FKCIIEPUMEHTATBHBIX H HMHTEPIIPETUPYET UX

HaJIbHBIC HABBIKHU

pacYeTHO-TEOPETUIECCKUX PabOT
B M30paHHOMN 00JIaCTH XUMUHU
WJIH CMEXHBIX HAYK

OIIK-2.2. @opmynupyeT 3aKIIOYeHUus U

BBIBOJIbI o pe3yJibTaram aHanusa
JINTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
JKCIIEPUMEHTAIBHBIX u pacyeTHo-

TEOPETUYECKUX paboT B M30paHHON obOiacTu
XUMHH WA CMEKHBIX HAYK

3amaya npodeccuoHanbHON OOBEKT WIn Kon n HanmMeHoBaHue Kon n HanmeHoBaHme Ocnoganue (I1C,
JIeSITEIbHOCTH 00acTpb npodeccroHaANbHON HHIUKATOpA aHaJIM3 UHBIX
3HAHUS KOMITETCHIHU JIOCTHXKEHUSI TpeboBaHuii,

npodeccroHaIBEHOM MPEIBSBISICMBIX K




KOMIICTCHII MK

BBIITYCKHHKAM)

Tun 3apa4 npodeccuonaabHOi AesiTebHOCTH: HayuHo-uccienoBarenbckuil

Ocy11ecTBICHUE HAYYHO-
HCCNEe0BaTEbCKON

JACATCIBHOCTH IO PEHICHUTO

byHIaMEHTATIBHBIX U
MPUKITAIHBIX 33724
XUMHYECKOM

HapaBJICHHOCTU B COCTAaBC

HAYy4YHOI'O KOJIJICKTUBA

XMMHUUYECKHE
BEILIECTBA,
Marepuabl,
CBIPbEBBIC
pecypcesl,
HCTOYHUKH
mpogeccuona
JIbHOU
uHpopmanuu

IIK-1. - Criocoben
IUTAHUPOBATh PaboTy U
BBIOMPATH a/ICKBATHBIC
METOZBI peIICHUS
HAY9IHO-
HCCIIeIOBATEIbCKUX
3a7a9 B BBIOpaHHOH
00JIaCTH XUMUH,
XUMHUYCCKOMN
TEXHOJIOTHU UJIH
CMEXHBIX C XUMHEH
HayKax

IMK-1-1. Cocrasnser
o0muii miax
HUCCIICOOBAHUA U
JIeTaabHEIC TUIaHbI
OTJICNBHBIX CTAJNM,
ITK-1-2. Beibupaer
9KCIIEpUMEHTAIIbHBIE U
pacdeTHo-
TEOPETUYECKUE METOIbI
pelieHns MocTaBiIeHHON
3aJ]a4M HCXOMS U3
HAMEOIIUXCS
MaTepHATBHBIX U
BpEMEHHBIX PECypCOB

Amnanu3s omnsita,
TIC:
19.002
23.041
26.001
26.003
26.006
26.014
40.011
40.012
40.033
40.136

IIK-3 CmoocobeH Ha
OCHOBE KPHUTHYECKOI'O
aHanmm3a  pe3yNbTaToB
HUP u HUOKP
OIICHUBATh
MIEPCIICKTHBEI
MPAKTUIECKOTO
MPUMEHCHUS u
MPOJOJDKCHUST padoT B
BbIOpaHHOW  o0JyiacTh
XHMHH,  XHMHYECKOH
TEXHOJIOTUHU WIH
CMEKHBIX C XHMHEH
HayKax

ux

MK-3-1.
Cucrematusupyer
WHPOPMALIHIO,
HOJyYEHHYIO B X0/1e
HUP nu HUOKP,
aHAIU3KUPYET e U
COIIOCTABIISIET C
JIUTEPATYPHBIMU
JIAaHHBIMH
MK-3-2.
BO3MOXKHBIE
HAIlpaBJICHUS  Pa3BUTHSA
pabOT M TEpCIEKTHBHI
HPaKTUYECKOr0
MIPUMEHEHHS
MOJY4EHHBIX
pe3yJIbTaToB

Omnpenensier

Amnanu3z omnbiTa,
I1C:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[J'ISI (bOpMHpOBaHI/ISI BBINICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKax JHUCHHUIIIMHBI

«lereporennnii (orokaTanu3 B Mmpoleccax OOpadOTKU BOABDY MPUMEHSIOTCS

CICAYIOIINE METOMIbI
npoOJIeMHas JICKIIUS.

aKTUBHOT'O/ HHTCPAKTHUBHOTO O6quHI/Iﬂ:

JEeKIusg-0ecena,




AHHOTaNHUs K padoyeil mporpaMmme QM CIUILIHMHBI
«AHTTANUCKUN I XUMHKO-TEXHOJIOTHYSCKUX IIEJICH»

JucuuiimHa — «AHMIUMCKUE 1T  XHMHUKO-TEXHOJIOTMYECKUX  ILICJei»
MpeHa3HavYeHa /i1 MaruCTPaHTOB, 00YUaIOIINXCs 0 00pa30BaTEILHOM ITpOrpaMme
«Xumust», npopmwib «DyHAaMEHTAIbHbIE XUMUYECKUE HCCIETOBAHUS BEIIECTB U
MaTepUalIOBy.

Huciumuinaa BXoAUT B 0a3oByl0 yacTh ydeOHoro tuiana: b1.0.02
Tpyn1oeMKOCTh TUCHMIUIMHBI COCTABISAET 6 3aUeTHBIX eIUHUIIBI (216 akageMUYecKuX
gaca, M3 KOTOPBIX KOHTaKTHas padora (10 y4yeOHBIM 3aHATHSIM) COCTaBIsAeT 66
4acoB). YUeOHBIM IUIAHOM IPENyCMOTPEHBI MpaKkTudeckue 3aHsatust (66 yacon), 114
gaca CcaMOCTOSITEIBHOM paboThl, 36 4YacoB OTBOAMTCS Ha dK3aMeH. JIMCIUIIIMHA
peanusyetcs B 1, 2 cemecTpax.

JIucuMIUIMHA JIOTUYECKU U COAEpKaTEeJbHO CBSi3aHA C TaKUMU KypcaMH, Kak
«Merononorusi Hay4dHbIX HCCIEAOBAaHMN B XxuMumn», «HaydHo-uccimemoBaTenbckoe
MPOEKTUPOBAHUEY.

PaGouass nmnporpamma JIUCHMIUIMHBI pa3paboTaHa B  COOTBETCTBHUM  C
TpeOOBaHMsIMU O00pa30BaTEIBLHOIO CTaHAapTa BbICHIEro oOpa3zoBanus Ne 655 ot
13.07.2017. no nanpasnenuto noarotoBku 04.04.01 Xumus, cocraBieHa ¢ y4ETOM
MOCJIEIHUX  JIOCTHXEHUM B  oOjacth  «DyHIAaMEHTAJIBbHBIX  XUMHUYECKHUX
UCCIICIOBAaHWM BEIIECTB M MAaTEpUaAOB» M OTPa)XKaeT COBPEMEHHBIM YpPOBEHb
Pa3BUTHS HAYKU U MPAKTUKH.

[lenb OCBOCHMSI JUCHUIUIMHBI: W3YyYEHUS JUCHMIUIMHBI 3aKJIIOYaeTCs B
dbopMUpPOBAaHUM y  CTYACHTOB YPOBHA KOMMYHHMKAaTHUBHOM  KOMIIETEHIIHH,
00ecTIeUrBaIOIIETO MCIIOIb30BAaHUE MHOCTPAHHOTO S3bIKa B IPAKTHYCCKUX IICNISIX B

paMKax 00111e-KOMMYyHUKaTUBHON u npodeccruoHaTpHO-HAMPABICHHON
TESITETHHOCTH.
3amauyn  OCBOCHUS  JTUCHUIUIMHBL:  AWCIUIUIMHBI  HAMpaBJICHBI  Ha

MOCNe0BAaTENbHOE, CHUCTEMHOE pa3BUTHE Yy YYaIlIMXCS BCEX BHJIOB pEUYEBOU
ACSITENPHOCTH Ha AHTIUHCKOM S3bIKE, OOECTEeUMBAIONMINX OOIIYIO S3BIKOBYIO
IPaMOTHOCTh, @ TaKXe aKaJeMHUYECKYI0 CaMOCTOSTEbHOCTh B OCBOCHHH Oyymiei
npodeccuu:

1.®opmupoBaHue MHOS3BIYHOTO TEPMHHOJIOTHYECKOTO anmnapara
MarucTpaHToB (akagemMuueckas u npodeccuoHanpHas cpena) PopmupoBaHue
npo(ecCUOHAIBLHOTO AHTJIOSI3BIYHOTO Te3aypyca B 00JacTH HEPTEXUMHUYECKOU |
MOJIMMEPHOMN MPOMBILIUIEHHOCTH.

2.Pa3Butne  ymeHuii pabOTBl C  ayTEHTHUYHBIMH  NPO(ECCHOHATHHO-
OpPUEHTHPOBAHHBIMU TEKCTAMH.

3.PazBuTne yMEHMM yYCTHOM M THCBMEHHOW pe€Yd B  CUTyalusax



MEXKYJIbTYPHOTO MPOPECCHOHATBHOIO OOLICHHUS.
4.@opMHUpPOBAHUE Yy MArMCTPAHTOB MPEACTABICHUS O KOMMYHHKATHUBHOM
MOBEJICHUY B PA3JIMYHBIX CUTYAIUAX OOIIEHUS;
5.®opMupoBaHne y 00y4arOUXCd CUCTEMbBI MMOHATUN U peaui, CBA3aHHBIX C
MCII0JIb30BAaHUEM MHOCTPAHHOTO s13bIKa B IPO(ECCHOHATIBHOM 1€ATETbHOCTH.
6.OopMupoBaHHE U pPa3BUTUE CIOCOOHOCTH TOJIEPAHTHO BOCIPUHUMATH
COLIMAJIbHBIE, ASTHUYECKHE U KyJIbTypHble paznuuus. CopeilcTBue pa3BUTHUIO
JUYHOCTHBIX ~ KayeCTB  yYalllUXCsA,  BEAYIMMX K  OTBETCTBEHHOMY W
npodeccuoHaIbHOMY CaMOOIPEIETICHUIO B BEIOOpE POPM U CPEeICTB KOMMYHHUKAIIUH,
MNOJJIEPKUBAIOIIUX W YKPEIUIAIOMUX KOHCTPYKTUBHBIA (hOpMAT MEXKKYJIHTYPHOTO
B3aMMOJICCTBHUSI.
KomnereHunu BbIyCKHMKA, (opMupyemMble B pe3yjbTaTe H3y4YeHUs!
AUCUMILTHHBI:
B pesynbrare m3ydeHus] JAaHHOW AMCIMIUIMHBI Y 00yd4aromuxcs (GpopMupyroTCs
cieayronme yausepcanbuble komnerenuuu: YK-4; YK-5

HaumenoBanue Koa n HaumMeHOBaHHe Kox 1 HauMeHOBaHUe HHAMKATOPA
KaTeropuu YHUBEPCAJIbHOU JAOCTUKEHHS] YHUBEPCAJIbHOU
(rpynmsi) KOMIIeTEeHIIUH KOMIIETEeHIIUH
YHHBEPCAJIbHbIX BBIINIYCKHHUKA
KOMIIEeTeHI Nl

YK-4.1. YcranaBiauBaeT U pa3BUBaeT
podeCCHOHATIbHBIE KOHTAKTHI B
COOTBETCTBUH C NOTPEOHOCTIMHU
COBMECTHOH JeSITeTbHOCTH, BKITFOYas
oOMeH nH(popmalment 1 BIpadOTKY eIUHOM
CTpaTeruy B3aMMOJICHCTBHS;

YK-4.2. CocraBnser, NepeBOAUT U
pEelaKTUPYyeT Pa3InIHbIC aKaIeMUICCKHe
TEKCTHI (pedepatsl, 3cce, 0030pbl, CTATHH U
T.J.),

YK-4. CiocobeH MpuMeHSITh
COBpPEMEHHBIC
KOMMYHHKATHBHbBIE
TEXHOJIOTHH, B TOM YHUCJIE Ha

KomMmynukanus YK-4.3. IIpencrasiser pe3yabTaTbl
WHOCTPAHHOM (BIX) SI3BIKE . .
aKaJeMHuecKoi 1 npodeccruoHalbHOMN
(ax), Wi aKaJeMUYECKOTO U
JESTEIbHOCTH Ha PA3IMYHBIX MyOIUYHBIX
pohecCuoHaIbLHOTO
. MEPONPUSITUSX, BKIIOYasi MEKyHapOIHbIE,
B3aMMOJEHCTBUS .
BbIOMpast Hanboee MoAXOoaMIu (hopmar.
YK-4.4. ApryMEeHTUPOBAaHHO U
KOHCTPYKTUBHO OTCTaMBaeT CBOM MO3MIIUU
U UJIeU B aKaJIEeMUYECKHUX U
npodeCCHOHATBHBIX JUCKYCCHIX Ha
TOCYyIapCTBEHHOM si3bIke PO u
MHOCTPAaHHOM SI3bIKE
MeXKyIbTypHOE YK-5. Cnocoben | YK-5.1. AHanuzupyeT BaKHEHIIIHE
B3aMIMOJICIICTBHE aHAJTM3UPOBATh U YUUTHIBATh | HICOJOTHUECKUE U IICHHOCTHBIE CUCTEMBI,

pasHooOpaszue KyJabTyp B | chopMupOBaBIIHECS B X0JI€
MPOIECCe MEXKYJIBTYPHOTO | HCTOPUYECKOTO PA3BUTHUST; 0OOCHOBBIBAET
B3aUMOJICHCTBUS AKTYaJIbHOCTh UX UCIIOJIb30BaHUS TIPH




COLIMAILHOM U TIPO(eCCHOHATBHOM
B3aMOJCHCTBUH;

YK-5.2. BricTpauBaet couuaibHOE U
npodecCHOHaIbHOE B3aUMOICHCTBUE C
y4eToM 0cOOEHHOCTeH OCHOBHBIX (hopMm
HAYYHOTO M PEITUTHO3HOTO CO3HAHWS,
JIeTTOBOM M 001Iel KyJIbTYphl
npeCcTaBUTENeH IPYTuX STHOCOB U
KOH(eccuil, pa3nuYHbIX COLUATBHBIX
IpymIL;

YK.5.3. ObecnieunBaeT co3ganue
HEIMCKPUMUHAIIMOHHON CpeIbl
B3aUMO/ICHCTBUS NIPU BBITOJHEHUN
pod)eCCHOHATTBHBIX 3a7a4

Jns hopmupoBaHMs BBINICYKa3aHHBIX KOMIETEHLUUH B paMKaxX TUCIUTUIAHBI
NPUMEHSAIOTCS  CIEAYIONME METOAbl AaKTHMBHOTO/ HMHTEPAKTUBHOTO OOYy4YEHUS:
pOJIEBBIE WUTPBI, MHTEIUIEKT-KapThl, TPYMIOBbIE IUCKYCCHU, JCHOTATUBHBIN Tpad,
texHosorus «Fishbone», pabora B ManbiX rpynmax Jjisi BBIIOJHEHHUS TBOPYECKHX
3aJJaHuM U JIp.



AHHOTanMs K padoyeil mporpaMmme QMCHMILIMHBI «MeTOo10/10THsl HAYYHBIX
HCCJIeI0BAHUM B XUMHUN»

Jucuuminaa « MeTo010Tusl HayYHbIX UCCIIEIOBAHUI B XUMUW» pa3zpaboTaHa
JUISl MarUCTPAHTOB, OOyYaromuxcs mo Harnpasiienuto noarotoBku 04.04.01 — Xumus,
oOpazoBaTtenbHON mporpamMme «DyHIaMEHTAIbHbIE XUMUUYECKUE UCCIEIOBAHUS
BEIIECTB W MaTepualioB». BxoauT B 00s3aTeNbHYI0 YacTh Yy4eOHOro IUIaHa:
51.0.03.01.

[Ipu pa3zpabotke paboueil mporpamMmbl y4eOHOW AMCIMIUIMHBI HCIOJIB30BaH
®denepanbHBIi TOCYJapCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT MO HAIPABJICHHUIO
noarotoBku  04.04.01 «Xumusi», yTBEpKIAEHHbIA TpUKa3oM MwuHuUCTEpCTBa
oOpazoBanus 1 Hayku PD ot 13.07.2017 Ne 655 u yueOHbIN TUTaH 00pa3oBaTeIbHON
pPOrpaMMBl.

Ob6mast TpyaoeMkocTh ocBoeHus: aucuuiuinHbl coctasiser 3 3ET, 108 uac.
Y4eOHBIM TIJIAHOM TMPETYCMOTPEHBI JISKIIMOHHBIE 3aHaTHs (14 4ac), mpakTHYecKue
3ansTus (32 yac), camocrosaTeNnbHas pabora ctyaeHTa (26 yac), B ToM uucie — 36
yac. Ha MOJATrOTOBKY K 3K3aMeHy. JlucuurimHa peanusyercs Ha 1 kypee B 1 cemectpe.
dopMa NOPOMEKYTOUHOM AaTTECTALMM: OK3aMeH. JluCIUIUIMHA JIOTMYECKH U
coJiep KaTesIbHO CBsi3aHa ¢ Kypcamu «Duiocodus», «Ilcuxonorusy, «Meroaonaorus
XUMHUYECKOT0 IKCIEPUMEHTa, €ro CTaTUCTHYecKas oOpaboTka ¥ MH(OPMAIIMOHHOE
oOecrieueHue»,  «AHamuTHdeckas  xXuMmus»,  «buoopranmueckas — XUMHS»,
«Heoprannueckass xumus», «Opranudeckas Xumus», «Duznueckas XUMHUSI»,
«XUMHUS BBICOKOMOJIEKYJISIPHBIX COCAUHEHUIN.

Hacrosimias mporpamma npus3BaHa Jath CiaymaTenasM 0a30Bble 3HAHUS IO TOM
muciuoinHe.  ConmepikaHUE Kypca BKIIOYAET MPOOJIEeMbI, OOCYXKIEHHE KOTOPBIX
MpeAnoyiaraeT 3HAKOMCTBO CIyIIaTeled ¢ OCHOBAaMHM TIPOBEACHUS HAYYHBIX
uccnenoBanuil. [ucuuminHa «MeToqoIorusT Hay4YHBIX HCCIEIOBAHUM B XUMHUUN
CcrocoOCTBYEeT (POPMHUPOBAHUIO OCHOBOIOJATAIONIUX TPUHIIMIIOB, KaTETOpHid,
3aKOHOB, TEOPUU M METOJIOB MCCJIEAOBaHUs, KOTOPble HEOOXOAUMBI CTYJECHTaM ISl
uM3yueHUs 0a30BbIX JUCHUIUIMH U (DAKyJIbTAaTUBHBIX KYpPCOB, H3y4aeMbIX B
MarucTpaType 1o JaHHOMY HaIpaBJICHUIO.

JucuunnuHa «MeTogosiorusi Hay4YHBIX HCCIEIOBAaHUW B XUMHH» HMEET
Ba)KHOE 3HAYEHUE B 00ECIIEUEHUH BHICOKOTO YPOBHS MPOo(hecCuOHaTIbHON TOTOBHOCTH
BBIITYCKHUKOB Maructparypel. OHa HENOCPEICTBEHHO CBA3aHA C IOATOTOBKOM
CTYJICHTAMHA MAarucTEepCKOM JHWccepTallidi ©W B IEIOM C UX Y4eOHO-
HCCIIEIOBATENbCKOM W HAy4YHOM JIeSITeNbHOCThIO. (OCBOEHHME OCHOB HAay4yHO-
MCCJIeIOBATEILCKON JIEITEIbHOCTH BXOAUT B YMUCIO TPeOOBaHUI K YPOBHIO 3HAHUU
CTYJICHTOB, YCIICIITHO 3aBEPIIMBIINX OOyYeHUE B Marucrparype. B kaxmoit yueOHOMH
JTUCUUIUIMHE Ha JEKIUSAX W APYTUX BUJIAX 3aHSATUNA NAIOTCA CBEJACHUS HAyYHOTO



xapakrepa. [[aHHBIM KypC MO CBOEMY XapaKTepy MEXIUCLUIUIMHAPHBIN: 3HAHUS U
YMEHHsI HAy4YHO-HCCIIEIOBATENbCKONM pabOThl BXOAAT B TOW WM WHOW Mepe B
IIPOTrpaMMBbl IPAKTUYECKH BCEX TUCIUILINH.

Heab — popMupoBaHue y CTyJJ€HTOB HAyYHOI'O MBIIIUICHUS, METOJ0JIOTHYECKOM
Y HAyYHOU KYJIbTYpPbl, CUCTEMbI 3HAHUN, YMEHUI U HABBIKOB B 00J1aCTH OpraHu3aluu
U TPOBEIEHUS HAay4YHbIX HCCIEJOBaHMN, B oOjacTu mpodecCHoHaTbLHON

EITENbHOCTH.
3agaum:
) [IpuBuTHE CTyaEeHTaM 3HAHUW OCHOB METOJIOJIOTHHU, METOAOB U TMOHSATHUM

HAYYHOTO HCCIIeIOBAHUSI.

o dopMupoBaHUE MPAKTUUECKUX HABBIKOB M YMEHUU NPUMEHEHUS HayYHBIX
METOJIOB, a TaKXe pa3pabOTKH MPOrpaMMbl METOJUKH TPOBEACHUS HAYYHOTO
UCCIICJIOBAHHUS.

o Bocnutanne HpaBCTBEHHBIX Ka4yeCTB, MPUBUTHE dTHUECKUX HOPM B IMpoOIlecce
OCYIIECTBJICHUS] HAYYHOT'O UCCIIEI0BAHUA.

JUis  ycmemHoro — W3y4deHus — JUCUUIUIUHBI  «METomoNorusi  Hay4dHbIX
UCCJICIOBAaHUM B XHUMHH» Yy 0OydYaroumuxcsi JIOJDKHBI ObITh  c(OpMUPOBaHbBI
ClIeyIOIlKe IPeIBaPUTEIbHbIE KOMIECTCHIINH:

® CNoCOOHOCTh K CaMOOpPraHU3allid U CaMOO0pa30BaHUIO;

® BJIAJICHUE CHCTEMOI (PyHIAaMEHTATbHBIX XUMUYECKUX MTOHITHI;,

® CHOCOOHOCTh MOJydaTb W  00pabaTbiBaTh pe3yjibTaThl  HAYYHbBIX
SKCIIEPUMEHTOB C IIOMOILbIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH;

® BIAJCHUEC HABBIKAMU TPEJICTABICHUS MOJYYCHHBIX PE3YyJIbTATOB B BUJC
KpaTKUX OTYETOB M MPE3CHTAIHI;

® CrHOCOOHOCTh  pemaTh CTaHIAPTHBIE 3a7add  MPOQeCcCHOHATBHON
JESTebHOCTY C  HCIOJB30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH C YYETOM OCHOBHBIX TpeOOBaHUM
nH(OPMAITMOHHON O€30TTaCHOCTH;

® CHOCOOHOCTh K NMOMCKY M TNEpPBHUYHON 0OpabOTKE HAay4YHOW M HAy4HO-
TeXHUYECKOW MH(pOpMaIIUH.

B pesynbrare mzydeHus NaHHOW MUCIUIUIMHBI Y 00yYarommxcsi GOpMUPYIOTCS
CIeAyIoIe OOIIeKyIbTypHbIe/ oOienpodeccuoHaibHbie/  MPodeCcCUOHAIbHBIC
KOMITETEHIIUHU (DJIEMEHTBI KOMIIETEHIIUH).

HaumenoBanue Kon u naumenoBanue Kon u HaumMeHOBaHHE HHIMKATOPA J0CTUKEHU S
KaTeropumn YHHBEPCAJBLHOMH KOMIIETEH U YHHMBEPCAJIbHOI KOMIIETeHIINU
(rpynusi) BbIIIYCKHHKA

YHHUBeEpPCAJIbHBIX
KOMIIEeTeH NI

O6menpodeccruo

HanbHble HaBBIKK | OIIK-2. Criocoben OIIK-2.1. TIIpoBOAWT KPUTHYECKUH  aHAIM3

AHAJIM3UPOBATD, PE3YJIbTATOB COOCTBEHHBIX OKCIICPUMCHTAJIbHBIX



HMHTEPIPETHPOBATH U 000011aTh
pe3yIbTaThI
IKCIIEPUMEHTAIBHBIX U
pPacueTHO-TEOPETHYECKUX PadOT
B U30paHHOI 001acTH XUMUU
WJIA CMEKHBIX HAyK

U pPacyeTHO-TEOPETUYECKUX paboT, KOPPEKTHO
UHTEPHPETHPYET UX

OIIK-2.2. ®opMynupyeT 3aKI0YEHHS U BBIBOJbI
10 pe3yjbTaTaM aHaJINW3a JUTEPaTypHBIX JaHHBIX,
COOCTBEHHBIX JKCIIEPHUMEHTAIBHBIX M PacdeTHO-
TEOpPETHYECKUX paboT B u30paHHON o00JacTH
XMMHUU WU CMEXKHBIX HaYK

HaumeHoBaHue
KaTeropum
(rpyninbi)
YHHMBepPCAJTbHBIX
KOMIIeTeHIN I

Koa n HammeHoBaHue
YHHBeEpPCAJbHOH KOMIIETEeHUMHU
BBIIyCKHUKA

Koa v HanMeHoBaHMe HHAMKATOPA A0CTUKEHHUS
YHHBEPCAJIBLHONH KOMIIETCHIIUH

CucreMHOE U
KPUTHUYECKOE
MBILIEHUE

YK-1. Crioco6eH ocymecTBIATh
KPUTHYECKUN aHAIIN3
MPOOJIEMHBIX CUTyalluil Ha
OCHOBE CUCTEMHOTI'0 II0JIX0/1a,
BbIpa0aThIBaTh CTPATETUIO
JEUCTBUI

YK-1.1. Ananuzupyet npobJeMHYI0 CUTYalHIo
KaK CHCTEMY, BBISIBIISISL €€ COCTABIISIIOIINE U CBS3H
MEXy HUMHU

VYK-1.2. Onpenenser npoOensl B HHPOPMAIIHH,
HEOOXOIUMOW ANl pemieHus  MpoOJIeMHOU
CUTyallud, ¥ TMPOEKTUPYET IMPOLECChl MO HX
YCTPaHEHMIO;

YK-1.3. Kputruecku OLleHUBAET HAIC)KHOCTh
MCTOYHUKOB MH(OpMaLuu, paboTaeT ¢
MIPOTUBOPEYNBOI MHGOPMAITUEH U3 pa3HbIX
HCTOYHHUKOB.

YK-1.4. Pa3zpabarbiBaet u copepxKaTebHO
apryMEHTHPYET CTPATETUIO PEIIeHUs TPOOIeMHOM
CUTyallMd Ha OCHOBE CHCTEMHOIO U
MEXIUCLHUIUIMHAPHOTO MTOAX0/10B

YK-1.5. Vcnons3yeTr J0ruKO-MeTOA0JOTUYECKHUI
MHCTPYMEHTApUM  JUI1  KPUTUYECKOM  OLCHKHU
COBPEMEHHBIX KOHIENIUNA (urocopckoro u
COLIMAJIBHOIO XapakTepa B CBOECH IIPEIMETHOU
o0nactu

st hopMUpOBaHUS BBINICYKA3aHHBIX KOMIIETEHIIUHA B paMKaX IUCIUTLIAHBI

((MCTOI[OJ'IOFI/ISI Hay4HBIX I/ICCJ'ICI[OBaHI/Iﬁ B XUMUWN» MPHUMCHAIOTCA CJICAYIONIHC

METO/IBl AKTUBHOTO/ WHTEPAKTHBHOTO OOYYCHHUS:

o0cyxaeHue

BUJ1I€0(DHIIBMOB,

MpE3EHTALUU

MHHU-JICKIHA, IIPOCMOTP U

C HCIIOJIb30BAHHUCM  PA3JIMYHBIX

BCIIOMOT'aTCJIbHBIX CPEACTB: NOCKH, KHUT', BUACO, CJI&IZI[OB, IMOCTEPOB, KOMIIBIOTCPOB

H T.II., C IOCJICAYIOIITNM O6CY)KI[€HI/I€M MaTCcpHUaJIOB.




AHHOTaNMs K padoyeil mporpaMmme AUCHUIIHHBI «CTaTHCTHYECKAS
00paboTKa U aHAJIN3 IKCIEPUMEHTAIbHBIX JaAHHBIX»

Jucrumumaa «CTtaTucTHYecKass 0Opa0OTKa W aHalu3 JKCIEPUMEHTATHHBIX
JTaHHBIX» MPEAHA3HAYCHA [T MAaTUCTPAHTOB, OOYJAIOIINXCS TT0 00pa30BaTEeIbHOMN
nporpamme  «DyHIaMEHTAbHBIE XUMUYECKHE HCCJICJOBAHMUS BEIIECTB U
MarepuanoB». BxoauT B 6a30Byro yacTh yueOHoro miada: 51.0.03.02.

OO6masi TPyJOEMKOCTh OCBOCHMS JUCHMUIUIMHBI COCTaBISE€T 3 3a4yeTHBIC
equuunbl (108 yacor). JluciumianHa BKItodaeT 38 yac. MPaAKTUYECKUX 3aHSATUN U
70 yac. camocTosATeNbHOU pa0doThl. JuctuminHa peanusyercs Ha 1 kypce B 1-om
ceMecTpe, (hopMa MPOMEKYTOUHON aTTECTAIIMU: 3a4eT.

JlucuurmimHa OCHOBaHA HA 3HAHMSAX, MOJIYYEHHBIX CTYJAECHTaAMH IIPU U3yYEHUUN
KYpCOB aHAJUTUYECKOM XUMHM, MareMmaTtuku, uHpopmaruku. CoaepkaHue
M CIMIIINHBI OXBaTbIBacT [ (D147 01105171 KpyT BOIIPOCOB: pacyeThl
HEOIPEICIICHHOCTEW XMMHMYECKOTO aHalIu3a, BKIIOYAIOIIWE CIIyYalHbIE U
CUCTEMATHUYECKUE COCTABIAIONIME OLIMOKH, MPAKTUYECKOE UCIOJIb30BAHUE
PETPECCHOHHOTO W KOPPEISLMOHHOTO aHaiuv3a JJIsl MPEICTABICHUS PE3yJIbTAaTOB
AHAJIUTUYECKOTO ONPECITICHHUS.

ITpu pa3zpabotke pabouyeil mporpaMMbl y4eOHOW TUCHUIUIMHBI UCIIOIb30BaH
®denepanabHbIl TOCYAAPCTBEHHBIA 00pa30BaTENbHBIA CTAaHAAPT MO HAMPABIECHUIO
noarotoBkn 04.04.01 «Xwumus», yTBEpXKIAEHHBIM IpUKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku P® ot 13.07.2017 Ne 655 wu y4eOHBIA T1UIaH
00pa30BaTeIbHON MPOrPaMMBI.

eap - HayuyuThCs HCIIOJIB30BATH METOJbl CTATUCTUYECKOH 0O0pabOTKU

JAHHBIX SKCIEPUMEHTA NJisl MPUKIATHBIX 337a4 M TUIAHUPOBAHUU METOJOJIOTHH
MIPOBEICHUSI XUMUYECKOTO aHAINM3a; W3YYHTh COOTBETCTBYIOIIEE MPOTPAMMHOE
oOecrieueHne, TAKEThl MPOrpaMM M HMHCTPYMEHTAJIbHBIE CPEJCTBA, KAaK YacTH
METPOJIOTUYECKOTO TPEJCTABICHUS METOAUYECKON YacTH aHaiu3a; HAYYUTHCS
MPUMEHATH  COBPEMEHHOE  TPOrpaMMHOE OO0ECTedYeHHe B  TPOBOIAMMBIX
MCCIICIOBAHMUSIX.

3agaum:
pa3BUTHE CIIOCOOHOCTHU

— K CaMOCTOSITEIbHOMY OOY4YEHHIO HOBBIM METOJIaM aHaju3a U TUIAHUPOBAHUS
DKCIIEPUMEHTA, K HW3MECHCHHIO HAYYHOTO ¥ HAayYHO-IIPOU3BOACTBEHHOTO
npoduist cBoe npodhecCUOHAIBHOM eI TENbHOCTH;

— HWCMOJb30BaTh HAa TNPAKTUKE HABBIKKW W YMEHHUS B OpPraHU3AlMM HAY4YHO-
UCCJIEIOBATEIbCKUX W HAyYHO-IIPOM3BOJCTBEHHBIX pPA0OT, OLIEHUBAThH
KayeCTBO Pe3yJIbTATOB ACSATEIbHOCTH;

— CMOCOOHOCTHIO OPHEHTHPOBATHCA B TOCTAHOBKE 3a/ladydl U OMNPEICISTh,
KaKuM 00pa3oM CJIeayeT UCKATh CPEACTBA €€ PEIICHUS;



aHaJIn3

CIIOCOOHOCTBIO MPEACTABIATh U COOTBETCTBYIOIIUM 00pa3oM 00pabaThiBaTh
pe3yJIbTaThl AaHATUTHYCCKOTO OIPE/ICIICHHUS,

0030pHI,
pe3ynbTaTaM BBIIMOJIHCHHBIX MCCIICIOBAHUN C IPUBICYCHUEM METOJIOB

O(l)OpMJISITI) HAYYHO-TCXHUYCCKUC OTYCTHI, HY6J'IHKEU_II/II/I I10

CTaTUCTHUYECKOW 00pabOTKU PE3yIhbTATOB aHAIN3A,

CHOCOOHOCTBIO K  NPO(PECCHOHANBHOM  3KCIUTyaTallkd  COBPEMEHHOIO

obopynoBanusi u npubopoB (B coorBerctBuM ¢ uenasimu  OOII

MarucTparypbl);
Jlist ycnemHoro usydeHus AUCHMIUIMHBI «CTaTuctudeckas oOpaboTka u
y oOydJarormxcs OBITh

OKCIICPUMCHTAJIbHBIX  JAHHBIX» JOJIZKHbBI

c(hOpMHUPOBAHKI CIICTYIONTUE TIPEIBAPUTEITHHBIC KOMIICTCHITHH:

CHOCOOHOCTh MPUMEHSITH OCHOBHBIE 3aKOHBI XHUMHH MPH OOCYXKICHUU TIO-
JYy4YEHHBIX PE3yJbTaTOB, B TOM YHWCJE C MPHUBICYCHHEM HH(POPMAIIMOHHBIX
0a3 JaHHbBIX;

BJIa/ICHHE HABBIKAMU XMUMHUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMH CHUHTETHUYE-
CKUMU M aHAIMTUYECKIMH METOJIaMU MOJYYCHHUS U UCCIIECIOBAHUS XUMUYE-
CKHUX BEILECTB U PEaKLIN;

BJIaJICHUE METOJaMH PETUCTpalu M 00pabOTKH Pe3ysIbTaTOB XHUMHUYECKU
OKCIIEPUMEHTOB;

BJIQJICHUE METOJaMM Oe30macHoro oOpallleHus ¢ XMMHYECKHMHU Marepua-
JaMH C Y4eTOM HMX (PU3UYECKHX M XHUMHUYECKHX CBOHCTB, CIIOCOOHOCTBIO
MPOBOJIUTH OIIEHKY BO3MOXXHBIX PHUCKOB;

NOHMMaHUE MPHUHIMIIOB IOCTPOEHMSI IEIaroru4ecKor JesTEJIbHOCTH B
0011e00pa30BaTENbHBIX YUPEKICHUSIX.

B pesynbrare nzydeHusi JaHHOW AUCIUIUIMHBI Y 00y4aromuxcsi GopMupyroTcs

npoeccruoHanbHbIE KOMIETEHITUH (3JIEMEHTHI KOMIIETCHITHH ).

HaumenoBanue Kox n HammeHoBaHue Kox u HanMeHOBaHMe MHANKATOPA 10CTUKEHUSI
KaTeropuu YHHBepCAJbHOI KOMIeTeHIHHT YHUBepCAJbHO KOMIETeHIHHT
(rpynmnsr) BBIIIYCKHHKA

YHHBEPCAJIBHBIX
KOMIIeTeHI M

Oo6menpodeccuo
HAJIbHBIC HABBIKU

OIIK-1. Cnocoben BeimonHATh | OIIK-1.1. Mcnonp3yeT cyliecTBYIOLHE U
KOMILJIEKCHBIE pa3pabaTbIBaeT HOBbIE METOIUKU
JKCIIEPUMEHTAIbHbIE U | IIOJIyYEHUS U XapaKTepU3aluy BELECTB U

pacyeTHO-TEOPETUIECKHUE
UCCIICIOBAaHUsI B M30paHHOH
00JIaCTH XUMHH WJIM CMEXKHBIX

MAaTepUAJIOB IS PELICHU 3a/1a4 B
M30paHHOM 00JTACTH XMMHU WJIH CMEXKHBIX
HayK

HayK c ucnosnb3zoBanueM | OIIK-1.2. Mcnonb3yeT coBpeMeHHOe
COBPEMEHHBIX npuOopoB, | 000pyAOBaHUE, TIPOTPAMMHOE
MIPOrPaMMHOTO oO0ecrieueHusi u | obecredeHne 1 npodecCHoHaabHbIe 6a3bl
0a3 JAHHBIX | JaHHBIX JJIs PEeLIeHUs 3a7a4u B U30paHHOMI
poheCCUOHATLHOTO 00JIaCTH XMMHHU WIIM CMEXKHBIX HAYK
Ha3HAYCHUS OIIK-1.3. MHcnonb3dyeT COBpEMEHHbIE

PACYCTHO-TCOPCTUUCCKUC MCTOAbl XHMMUHU




JUIS peteHust IpodeCCUOHATBHBIX 3a1a4

OIIK-2. Cniocoben
aQHAIM3UPOBATH,
WHTEPIPETHPOBATH U 0000IIaTh
pe3yIbTaThI
IKCIICPUMEHTAIBHBIX U
pacYeTHO-TEOPETUIECKIX PaboT
B M30paHHO# 00J1aCTH XUMHH
WJIM CMEXHBIX HAYK

OIIK-2.1. IIpoBOAUT KPUTUUYECKU aHATU3

pe3yabTaToOB COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX u pacueTHo-
TEOPETUICCKHIX pabor, KOPPEKTHO

UHTEPIPETUPYET UX
OIIK-2.2. ®opmynupyeT 3aKJIIOUEHUs U

BBIBOJBI  TI0  pe3ylibTaTaM  aHalu3a
JTUTEPATYpPHBIX  JAHHBIX, COOCTBEHHBIX
AKCIIEPUMEHTATbHBIX u pacueTHo-
TEOpeTHUEeCKUX pabor B  HU30paHHOU

00J1aCTH XMMUH HIIM CMEKHBIX HayK

KomnrerorepHas
TPaMOTHOCTH TIPH
pelieHnu 3a1a4
po¢eCCHOHAIIbH
OH JEeATENbHOCTH

OIIK-3. CrocobeH
HCIIOJIB30BaTh BBEIYHCIUTEILHEIE
METOAbI nu aZIaHTI/IpOBaTI)
CYIIECTBYIOIIKUE TPOrpaMMHbBIC
NPOAYKTHI I PELICHUS 3a1ad
npodecCHoHaIBHOM
IEeSITEILHOCTH

OIIK-3.1. Ucnonb3yer coBpemenHsle IT-
TEXHOJIOTUH NIPH cOOpe, aHATIN3€e U
NpeCTaBICHUN MH(POpMAITUH
XMUMHUYECKOTo mpoduis

OIIK-3.2. Vcnonb3yer craHAapTHbIE U
OpPUTMHAJIbHBIE MPOrPaMMHBIE MPOIYKTHI,
npu HEOOXOJUMOCTH aJanTHPYysS HX s
pemieHuss  3agady  MpoecCHOHATbHON
JeSITeTbHOCTH

OIIK-3.2. MHcnonb3dyeT COBpEMEHHBIE
BBIYUCIIUTENFHBIE METOJBI I 00pabOTKH
JAHHBIX ~ XMMHYECKOTO  HIKCIEPUMEHTa,
MO/JICITUPOBAHUS CBOWCTB BEIIECTB
(MaTepuasioB) ¥ IPOLIECCOB C UX YYaCTUEM

I[JBI q)OpMI/IpOBaHI/IH BbINICYKAa3aHHbIX KOMHCTeHHI/Iﬁ B paMKax AVCHUITIIINHBL

«CratucTuueckas

o0paboTka U

aHaJIu3

9KCIICPUMCHTAJIbHBIX JaHHBIX )

MPUMCHAIOTCA HCUMHUTAIMMOHHBIC MCTOIbI aKTI/IBHOI‘O/I/IHTepaKTI/IBHOFO O6Y‘ICHI/IH:

HCIIOJb30BaHUC

TEXHUYCCKUX CpEacTB

u  obecrieyeHus

AUAJTOT'MYCCKHUX

BBaHMOHGﬁCTBHﬁ MMperogaBaTciii U 06yqaeMBIX, PCHICHUC KOHKPCTHBIX 3aaa4d C

HCIIOJIB30BaHUCM

KOMIIBIOTCPHBIX

TEXHOJIOTUN

CIICOHMAJIbHBIX IIporpamMm

CTaTUCTUYECKON 00pabOTKU PE3yIbTAaTOB aHAIN3A.




AHHOTauMs K pado4eil mporpaMmMe IUCHUILINHBI «MeToabI HCC/IeI0BAHUS
BeleCTB U MAaTEePHAJIOB)

JMucuuminna «MeToabl UCCIeOBaHUs BELIECTB U MaTepHaIoB» pa3zpaboTaHa
JUIS MaruCTPaHTOB, OOyJarOMXCs Mo HanmpaBieHuto nmoAroroBku 04.04.01 — Xumusi,
oOpazoBarenbHOl mnporpamme «DyHIamMeHTanbHbIE XUMHUYECKHUE HCCIIEIOBAHUS
BEIIIECTB M MaTepuaioBy». Bxomutr B 6a30Byro yacth yueOHoro miana: b1.0.03.03.
TpymoeMKoCTh JUCHUIUIMHBI cOocTaBisieT 3 3adeTHbIX eauHunbl (108  gac.).
Jucnurivaa BKirodaeT 18 gacoB Jiekiuid, 36 4acoB 1a00paToOpHbIX 3aHATHH, 18 Jac.
CaMOCTOATENFHON paboThl, B TOM uucie — 36 Ha MOJATOTOBKY K SK3aMEHY.
HNucuumuna peanusyercss B 1 cemectpe. dopMa NpoOMEKYTOUHOM AaTTECTAlIUU:
JK3aMEH.

[Tpu pazpabotke pabodyeil mporpaMMbl y4eOHOW TUCIUIUIMHBI MCIOJIB30BaH
®denepanbHblil FOCYJapCTBEHHBIM 00pa30BATENbHBIA CTAHAAPT MO HAIPaBICHUIO
noarotoBkun  04.04.01  «Xwumus», yTBEpKIACHHBIM NpUKa3oM MwuHucrepcrsa
oOpazoBanus u Hayku P® ot 13.07.2017 Ne 655 u yueOHbIN T1aH 00pa30BaTEIbHON
MIPOTPaMMBL.

JuctuminHa «MeTobl HuccleoOBaHusl BEIIECTB U MaTepUaoB)» JIOTUUYECKU U
COJIEpKATENIbHO CBSI3aHA C TakKUMHU Kypcamu, Kak «®Pusuka», «OpraHuueckas
XUMUSD, «PU3NUECcKass XUMHUS.

ConepxaHue JAUCUUIUIMHBI  OXBaThIBAET  CIEAYIOLIUMWA KPYyr  BOIPOCOB:
CHEKTpaTbHbIE METOJIbI HCCIICIOBAHUS B XUMHH, METO/IbI XpoMaTorpaduu U METObI
MCCIIEIOBAHUSI IOBEPXHOCTH TBEPABIX TEI.

Heap AMCUMIUVIMHBI — W3yYCHHE OCHOB TEOPHH W TPAKTUKH (PHU3UKO-
XUMHUYECKOr0 aHaJIW3a BEIIECTB, OCHOBHBIX IKCIIEPUMEHTAIbHBIX 3aKOHOMEPHOCTEN,
JeXallUX B OCHOBE (PU3MKO-XMMHUYECKMX METOJOB HCCIEIOBAHMS, UX CBA3U C
COBPEMEHHBIMH TEXHOJIOTHSIMU, a TaKXe (DOPMUPOBAHUE Y CTYJACHTOB KOMIIETEHIIHM,
MO3BOJISIOIIUX OCYIIECTBIATh SKCIIEPUMEHTAIBLHOE ONpEIeTIeHuE 3aKOHOMEPHOCTEN
W3MEHEHUSI (PUBHKO-XMMUYECKHX CBOWCTB M TMPOBOJAUTH YHCICHHBIC PACUYETHI
COOTBETCTBYIOIINX (PUBHKO-XUMUYECKUX BEJIMYMH.

3agaun AUCUMILUIUHBI:

1. ChopmupoBath 0a30Bble 3HaHHWS W TPEIACTABICHUS O (yHIAMEHTAIbHBIX
3aKOHAaX W OCHOBHBIX METOJIaX MCCIICTOBaHUS (DU3UKO-XUMHUYECKHX CBOWCTB H
CTPYKTYpHhI BELLIECTB.

2. O600mHUTh U CUCTEMATU3UPOBATH 3HAHUS, BKIIOYAIONINE (yHIAMEHTAIbHbBIE
3aKOHBI, JIeKaI[e B OCHOBE (PU3UKO-XUMHUUECKOIO aHAIM3a.

3. ChopmynupoBaTb OCHOBHBIE 33Jayd  (PU3MKO-XMMHUYECKOTO  aHaJIN3a,
YCTaHOBUTH 00JIaCTh U TPAHUIIBI IPUMEHUMOCTH Pa3IHYHBIX METO/IOB;

4. PaccMOTpeTh OCHOBHBIE SKCIIEPUMEHTANBHBIE 3aKOHOMEPHOCTH, CTPYKTYpy U
MaTeMaTH4eCcKy0 (OpMy OCHOBHBIX YPAaBHEHHIA, JISKAIIUX B OCHOBE (PU3UKO-



XUMHUYECKOTO aHalln3a, OCOOEHHOCTH WX WCIOIb30BaHUS B Pa3THMYHBIX

METO/IaX;

5. PaccMOTpeTh OCHOBHBIE TIPUEMBI W METOJBI  AKCICPUMEHTAIBLHOTO |

TEOPETHUYECKOTO MCCIICIOBAHUS (PH3UKO-XMMHYECKUX CBOMCTB, UCIIOJIb30BAHKE

ATUX METOJIOB B COBPEMEHHBIX TEXHOJIOTHSIX;

6. YcraHoBUTH 00JIaCTh NPUMEHHUMOCTH MOJENEeH, MPUMEHSEMbIX B (DU3HKO-
XUMHUYECKUX HCCIEIOBAHUIX, PACCMOTPETh CHOCOOBI BBIYMCICHUS (UZHKO-
XUMHUYECKUX BEIUYMH, XapaKTePU3YIOIINX SIBICHHS; OOCCICUUTh OBJIAJICHUE
MEeTO0JIOTHEN (PHU3UKO-XUMHYECKUX UCCIICIOBAHUM.

JIJisl yCTIETITHOTO M3Y4YeHUsl MUCHUILIUHBI « METObI CCIIeIOBAHUS BEIIECTB U
MaTepuaioBy y OOyYalIMXCA OJDKHBI OBITh CHOPMHUPOBAHBI  CIEAYIOIINE
MpeIBapUTEILHBIC KOMIICTECHITUH:

e 3HaHWE OCHOBHBIX pa3leioB (M3MKA W HEOPTaHUYECKOW, OPTraHUYCCKOM,
(bu3HYecKO XUMUH.

e VYMeHHE MPUMEHATH TOJyYEHHbIE MPU HM3YYEHUH OCHOBHBIX pPa3JeioB
XUMUU 3HAHUS K 00BSICHEHUIO ()aKTOB U PEIICHUIO PACUETHBIX 3a/a4.

e HaBblkM TIPOBEICHHUS XUMHUYCCKHUX WCCIICOBAHUNH U OOBICHCHHUS UX
pPEe3yJIbTaTOB.

Kypcy «Metonbl rcciieqoBaHusi BEMIECTB U MaTEpUATIOBY» MPEIIIECTBYIOT BCE
HEOOXOUMbIE [UIsl €ro IMOHMMAaHUS KypCchl MarucTparypbl M OakanaBpuara u
NPAKTUYECKUE HABBIKU. [[JIs1 yCHenrHoro OCBOEHUSI Kypca HEOOXOJMMbl 3HAHUS U
YMEHUS 110 XUMHUH COCIMHEHUM, 00111el XUuMuH, (PU3UKU, HABBIKK U YMEHUE padoTaTh
C XUMUYECKON JTUTEPATypOM, JIEKTPOHHBIMHU 0a3aMu JaHHBIX, HABBIKM MAaTEHTHOTO
MOMCKA, YMEHHUE paboTaTh ¢ XMUMHYECKHUMH IMporpaMMaMu 1o 00pabOTKe JaHHBIX
(UBUKO-XUMHUYECKOTO UCCICAOBAHMS BEIICCTRA.

B pesynbrare nzydeHus: JaHHOUW AUCIMIUIMHEI y 00ydJaromuxcs GopMUupyroTcs

CIICAYIOIME KOMIICTCHIIMU

HaumenoBanue Koa n HammeHoBaHue Koa m HanMeHOBaHMe MHAUKATOPA
KaTeropum YHHBEPCAJIbHOI KOMIEeTeHIHH JAOCTHKEHHS] YHUBEPCAIbHO KOMIIETEH U
(rpynnbi) BbINIYCKHMKA
YHHBEpPCAJbHBIX
KOMIeTeH il
O6menpodeccrnon | OIIK-1. Cmocobern  BemonaATs | OIIK-1.1. Mcmonp3yeT cymecTBYOmMue 1
aITbHBIC HABBIKA | KOMIUIEKCHBIE DKCIIEPUMEHTABHEIE | pa3pabaThIBaecT HOBBIC METOIUKH ITOTYICHHS
u PacUYeTHO-TEOPETUUECKHUE | U XapaKTEepU3alliu BELIECCTB U MaTepUajoB
HCCIIEI0BAHUS B M30paHHOM | JUTsl peleHus 3a/1a4 B M30paHHOH 00IacTH
007aCTM XMMHHA WM CMEXKHBIX | XHMHH WM CMEKHBIX HAyK
HAyK c HCITOJIb30BaHUEM
COBPEMEHHBIX npuGopos, | OMK-1.2. Mcross3yer coBpemeHHOe
IIPOrPaAMMHOTO O6eCIIeUeHHs 1 0a3 o0opytoBaHMe, IPOrpaMMHOE 0OecIieueHre
JAHHBIX npodecCHOHATBHOTO | U npodeccruoHanbHbIC 0a3bl JAHHBIX IS

Ha3Ha4YCHUA

peleHus 3a1a4 B M30paHHOM 00JIaCTH XUMHUH
WM CMEXHBIX HayK

OIIK-1.3. Ucnone3yer
pacYETHO-TEOPETUUECKIE

COBpPCMCHHBIC
METOAbl XHMMHH




JUTSL pelIeHUs! MpopecCHOHANBHBIX 3a7a4

KOJ:[ 1 HAMMCHOBAHUC

Ocnosanue (I1C,

. OOBexT um Kon u HanmeHnoBanue HHIIIKAaTOpa aHaJIM3 NHBIX
3amaua npodeccHoHaIbHON N "
- 06yacTh poheCCHOHATBHOMN ZIOCTIDKEHUA TpeOOBaHUiA,
3HAHUA KOMIICTCHIIU N HpO(beCCI/IOHaHI)HOI/I MPEABABIIACMBIX K
KOMIIETCHIIUH BBIITYCKHHKaM)
Tun 3a1a4 npogeccuoHATbHOM 1eITeJIbHOCTH: HAYYHO-TIeJaArOru4ecKmid.
Pa3paborka wm peammuzanust | O6pazoBarens | [1IK-7. Cnocoben | TIK-7-1. IIpoBonut I1C:
00pazoBaTeIbHBIX HBIE OCYILECTBIISATh TEOpETUYECKHE u 01.001
IIpOTpaMM BBICHICH IIKOJIBL, | IPOTPAMMBI U | MEAArOrUuYecKylo MPAaKTUYECKUE  3aHATHS 01.003
CIIO, 10 obOpaszoBaTenib | JCATEIBHOCTh B | mo POQHITIO 01.004
HBI TIporiecc | pamkax mporpamM BO, | mporpaMMel B paMKax
B BBICIICH CIIO u 1O nporpamMm BO (ypoBeHp
LIKOJIE, OakamaBpuat), CIIO wu
cucreme CIIO J10
un 10 IIK-1-2. Opranusyer u
yIpaBisieT  IPOEKTHOM
JIeSITENIbHOCTBIO
00yJaroIuxcs

[IK-1-3 ITpumenser B
CBOEH 1eATENbHOCTH
HOPMBI
podeCCHOHATBHOM
9THKH, 00ECIIeunBaeT
KOH(HICHIIHATBHOCTh
CBElIeHHH 0 cyObeKTax
00pa30BaTEIbHBIX
OTHOIIICHHH,
MOJy4EHHBIX B IpoLiecce
npodeccroHaNbHON
JIeSITEIIbHOCTH




AHHOTaNHUs K padoyeil mporpaMmme QM CIUILIHMHBI
«ludpoBbie TEXHOJOTMHA B XUMUHU U XUMHYECKHUX MPOU3BOACTBAX)

Hucrummaa  «[{udpoBbie  TexHONMOTMM B XUMHH W XUMHUYECKUX
MPOU3BOJCTBAX» pa3zpaboTaHa JUisl CTYJEHTOB HaIlpaBJI€HUS MOATOTOBKM MarucTpOB
04.04.01 «Xumus», Mmaructepckas nporpamma «Xumuueckas nHxenepus (Chemical
Engineering)».

Bxoaut B 6a30Byto yacth yuebHoro miaHa b1.0.04. Tpy10eMKOCTb OCBOCHUS
TUCIUIUIMHBL 3 3a4eTHBIX eAuHuIlbl, 108 akagemuueckux yac. YUeOHBbIM ILJIaHOM
NpelyCMOTPEHbl TMpakTUdeckue 3aHatusg (36 4dac.), caMmocTosITelbHas paboTa
crynenrta (72 wuyac.). OOydenuwe ocymectBiserca B 2 cemectpe. Dopma
IPOMEKYTOYHOM aTTECTALUN: 3a4ET

Hucrumuinaa  «l{udpoBbie  TexHONOTMM B XUMHM U XUMHUYECKUX
MPOU3BOICTBAX)» 3HAKOMUT OOYYAIOIINXCS CO CIIOCOOAMH MCTIONB30BAHUS ITU(POBBIX
TEXHOJIOTHIA HA XUMHUYECKHX MPEANPHUATHAX MO TPEM KITIOYEBHIM HAMPABICHUSIM —
NpOABUHYTAs aHaJIUTHKa, HU(poBu3anus mpouecco, uHaycTpus 4.0. {udporas
TpaHcopMalisi TO3BOJIAET KOMIIAHUSIM OTpaciid coOupaTh OOJbIINE OOBEMBI
JaHHBIX, KOTOpPbIE MOXHO AaHAJIU3UPOBATH M HCIOJIB30BaTh JUIsl ONTHMHU3aLUU
ONEpPALMOHHBIX MTPOLIECCOB U MOCTPOEHUSI HOBBIX OM3HEC-MOEIIEH.

[Ipu wusnoxenuu gucuUIUIUHBL «L{UppoBBIE TEXHOIOTUM B XUMHH H
XUMHUYECKUX TPOU3BOJICTBAX» MCIHOJb3YIOTCS 3HAaHUS CTYJEHTOB 1O 0a30BbIM
XUMHUYECKUM JUCIUIUIMHAM, a Takke 1o aucuuminae « MudopmaTtukay.

[Tony4yeHHble B XOJl¢ U3YYEHHUS JAHHOW IUCIUIUIMHBI 3HAHUS HEOOXOIUMBI
IPU  BBITIOJIHEHUHM BBIMYCKHONW KBAIM(PUKAIMOHHON paboThl M B JalbHEUIIEH
npoecCHOHaNBbHOM IESITEIbHOCTH.

JIyist ycrenHoro ycBoeHus MuctuIinHbl «L{udpoBbie TeXHOMOTHN B XUMUH H
XUMUYECKUX  TMPOU3BOJICTBAX» HEOOXOMUMBI  CICAYIONINE TMPEIBAPUTEIHHBIC
KOMIETCHIIMU:  CIHOCOOHOCTh  MCIIONB30BaTh  CYNIECTBYIOIIME  IPOTpaMMHBIE
NPOIYKTBl W  HMHPOPMAlUMOHHbIE 0a3bl  JAaHHBIX JJs  peumeHus  3ajad
po(eCcCUOHANILHOM €SI TEIbHOCTH.

Henabo ocBOEHUS] TMCHUILUIMHBI SIBISETCA MPUOOPETEHHE KOMIETEHUUH B
obnactu nudppoBoil TpaHchopMaIU MPOMBIIIIEHHOTO TTPOU3BO/ICTBA.

3anauu:

1. O3HaKOMUTH CTYJEHTOB C COBPEMEHHBIM LHU(POBBIM 00OpPYHAOBAHHEM,
IPOrpaMMHBIM OOecTieueHreM U MPOGECCHOHATBHBIMU 0a3aMU TAHHBIX VISl pEIICHUs
3a/1a4 B U30paHHOM 00JIaCTU XUMUU WM CMEKHBIX HAYK.

2. O3HaKOMUTH CTYJIEHTOB CO CTaHJAPTHBIMU U  OPUTHHAIHHBIMH
MPOTPAaMMHBIMHM  TPOAYKTaMH, TPH HAYYUTh CTYJEHTOB TPpU HEOOXOJAMMOCTU
aIalITUPOBATh UX JUISI pEIICHUs 3a]1a4 MPo(ecCuOHaAIbHOM 1eATENbHOCTH.



3. O3HaKOMUTH CTYACHTOB C COBPCMCHHBIMHU BBIYHCIIMTCIBHBIMHA MCTOJdaMMA

JJIA O6pa6OTKI/I JaHHBIX XHMHYCCKOI'O OJOKCIICPpHMMCHTA, MOACIHMPOBAHHA CBOMCTB

BEILECTB (MaTEpPHAIIOB) U IMPOLECCOB C UX YUACTHEM.
B pesynbTare u3yueHus: JaHHOW MTUCHUIUIMHBI y 00ydaronmxcs GopMUpyoTCcs

cieayroIe oOeKyJIbTYpHbIE U 001enpodhecCHOHAIbHBIE KOMIIETECHIINU:

HaumeHnoBanmne kateropuu
(rpynnbl) YHMBepPCAJIbHbIX
KOMIIeTeH I Ui

Koa m HammMeHoBaHHe
YHHBEPCAJIBHONH KOMIETEHIIUN
BBINYCKHMKA

Koa m HamMeHOBaHHE HHAUKATOpa
JOCTHIKCHUA yHHBepCﬂJI]:HOﬁ KOMIIETCHIIMHA

O6menpodeccrnoHaIbHbI

OIIK-1. Cnocoben
BBITIOJIHATH KOMIUIEKCHBIC
OKCIICPUMCHTAJIbHBIC n
pacyeTHO-TEOPETUIECKHUE

UCCIIeIOBAaHU B M30paHHOU
00JIaCTH XUMHHU HITH CMEKHBIX

OIIK-1.2. Ucnonb3yeT COBpEeMEHHOE
00opy10BaHUE, MPOTPAMMHOE
oOecrieyeHne U npodheccuoHalIbHbIe
0a3bl TaHHBIX IS PEIICHUS 3a/1a4 B
M30paHHOM 00JIACTH XUMHUU WITH
CMEKHBIX HayK

€ HaBbIKU Hayk ¢ wucnosb3oBanueM | OIIK-1.3. Hcnons3yer coBpeMeHHbIE
COBpPEMEHHBIX npuOOpOB, | paCYETHO-TEOPETUYECKUE METO/IbI
MPOTPAMMHOTO  OOECTICYECHHUS | XUMUU TUIst pereHus
u 0a3 TaHHBIX | TpoeCCHOHAIBHBIX 3a7a4
poeCCUOHATLHOTO
Ha3HAYCHUS
OIIK-3. Cnocoben | OIIK-3.1. Mcnonb3yeT COBpeMEHHBIE
HCIIOJIb30BaTh IT-rexnonoruu npu cobope, aHAIN3E U
BBIUMCIINTENIFHBIE METOJBl U | MPEACTaBICHUN UHPOPMALIUU
a/IarTUPOBaTh XUMHYECKOT0 mpodus
CYLLECTBYIOIINE OIIK-3.2. Mcnonb3yeT cTangapTHbIE U
KommerorepHas MPOrpaMMHBIE MPOIYKTHI ISl | OpUTHHAJILHBIC MPOrpaMMHBIE
IPaMOTHOCTb TIPH pereHus 3a7a4d | OPOAYKTHl, TNpU  HEOOXOAWMOCTH
peleHuu 3a71a4 npodeccuoHanbHOM ajanTupys WX AN pelieHus 3aaad
npodeccuoHaTbHOM JeSITeTbHOCTH npodecCHOHaIbHOMN ESTETLHOCTH
JIeITeIIbHOCTH OIIK-3.2. Hcnonb3yeT COBpEMEHHBIE

BBIUUCIIUTEIILHBIE METObI TS
00pabOTKM  JaHHBIX  XHMHYECKOTO
IKCIIEPUMEHTA, MOJICTTUPOBAHUS

CBOWCTB BEHICCTB (MaTepHayioB) W
MPOIIECCOB C UX y4acTHEM

NuTepakTuBHbIe GOpMBI 00YyUeHHS HE HCIOJIb3YIOTCS.




AHHOTaNHUs K padoyeil mporpaMmme QM CIUILIHMHBI
«PyKoOBOACTBO HAYYHBIM KOJUIEKTHBOM B c(pepe NpoheccCHoHANbLHOI
AeATeJbHOCTH»

HuciunnHa  «PyKOBOJACTBO ~ Hay4yHbIM  KOJUIEKTUBOM B cdepe
po(ecCUOHANBHON NIEeATENIbHOCTHY pa3padoTaHa Juisl CTYACHTOB HAaIlpaBJIECHUS
noarotoBkn  MaructpoB  04.04.01  «Xumwusi», wmarucrtepckas — mporpamma
«DyHaamMeHTalbHbIe XUMUYECKHE UCCIIEA0BAHMS BEIIECTB U MATEPUATIOBY.

Bxoaut B 6a3oByto yacth yuebHoro miaana b1.0.05. TpynoeMKkocTs OCBOEHUS
TUCIUIUTMHBL «PyKOBOJCTBO Hay4YHBIM KOJUIEKTUBOM B cdepe mnpodeccrnoHanbHON
NESTENbHOCTA» 2 3a4ETHBIX €IUHUIBI, 72 aKaJeMHUYECKUX 4ac. YUeOHBIM IUIAaHOM
IPEeyCMOTPEHBI JIEKIIMOHHBIE 3aHATHs (14 yacoB), mpakTudeckue 3ansatus (16 gac.),
camocTosATenbHas paboTa cryaeHta (42 wyac.). OOyuyeHue ocymiecTBisercs B 3
cemectpe. Popma MPOMEKYTOUHON aTTECTALUU: 3a4ET

HucuunnuHa  «PykoBoacTBO ~ Hay4yHBIM  KOJJISKTUBOM B cdepe
npo(heCCUOHATFHOM  JIEATENBHOCTHY 3HAKOMHUT OOYYalOMIMXCS C MPHHIMIIAMU
OpraHu3allid W YNPaBJIEHUS JEATEIbHOCTbIO HAYYHBIX KOJUIEKTUBOB B MHCTUTYTaX
PAH, BeIOMCTBEHHBIX HWHCTUTYyTaX, OOpA30BATENbHBIX YUYPEKICHUSAX BBICILIETO
po¢heCCUOHATIBHOTO oOpa3zoBaHUs. JucuuminiHa  TO3BOJISIET  CTYACHTY
CaMOCTOATENBHO MPEJCTaBIATh PE3YJbTAThl HCCIEIOBAaHUA U  BO3MOXXHOCTHU
OpraHu3allid HOBBIX MCCJIEAOBAHUM B CUCTEME TPAHTOBOrO (PMHAHCUPOBAHUS HAYKHU.
JIucuuIUIMHA [aeT BO3MOXHOCTh CTYJIEHTY OCBOUTBH IOHATHE «HAYYHBIA METOI»,
HAy4YUThCA MPUMEHATH €ro Ha IMpaKTUKe, MPUOOPECTH YMEHHE Yy4acTBOBaTh B
HAayYHOW JUCKYCCHM, O3HAaKOMUTBCS C OCOOEHHOCTHIO IOATOTOBKM HAYYHOMH
nyOiauKanuy, TMOATOTOBKM 3asfBOK Ha TIPaHTOBOE (PMHAHCHPOBAHME HAYUYHBIX
WCCJIEI0BAHUI U OTYETOB 110 BBIIOJHEHHBIM HAYYHBIM HCCIIEJOBAHUSM.

[Tpu u3noxeHun AUCUUIUINHBI «PyKOBOICTBO HAyUYHBIM KOJIJIEKTUBOM B cepe
po(heCCHOHATLHON EATEIHHOCTHY UCTHOIB3YIOTCS 3HAHMS CTYJEHTOB MO 0a30BBIM
XUMUYECKUM JUCUUIUIMHAM, a TAKXKe MO JUCHUIUIMHE «MEeToqoI0rusl XUMHYECKOTrO
AKCIIEPUMEHTA, €r0 CTaTUCTUYECKasi 00paboTka U MHPOPMALIMOHHOE 00ECIIEYEHUEY.

[TonyyeHHble B XOJl€¢ M3YYEHHUS JAHHOW AUCIUIUIMHBI 3HAHUS HEOOXOIUMBI
IpPU BBINOJTHEHUH BBIMYCKHOW KBANIM(PUKALMOHHON paboThl M B JalbHEWIIEH
npodeccuoHaIbHOM 1eATETbHOCTH.

JIns  yCHemHoro YyCBOEHUS  JUCHUIUIMHBI  «PyKOBOJICTBO  Hay4HBIM
KOJUIGKTUBOM B  cdepe MNpoPECCHOHAIBHON  NIEATETbHOCTH»  HEOOXOJUMBbI
CIIEYIOIlME  IPEABAPUTENIbHbIE  KOMIETEHLIMU:  CHOCOOHOCTBIO  IMPOSBIATH
WHULMATUBY U MPUHUMATh OTBETCTBEHHBIE PEIIEHUS, OCO3HABAsl OTBETCTBEHHOCTH 32
Pe3yIbTATHl CBOCH MPO(DECCHOHANTBHOM JAEATEIHHOCTH.

Henb0 oCBOCHUSI TMCHUILUIMHBI SIBISETCA NPUOOPETEHHE KOMIIETEHUUN B
OpraHU3alOHHO-YIIPABIECHYECKOU 1€ATEIbHOCTH HAYYHOTO KOJUIEKTHBA.



3agaum:

1. O3HaKOMUTH CTYAECHTOB C OCHOBHBIMH MOHSATHSMH, HCHOJB3YIOIIUMHUCS B
chepe Haykd, a TaKkKe C COBPEMEHHBIMU MPEJICTaBICHUSAMH 00 HCTOPHUYECKOM
BO3pacTe HAyKH, COBPEMEHHOW KapTUHE MUPA, 3STUYECKUMH NPOOJIEMAMH HAYKH.

2. O3HaKOMHUTH CTYJECHTOB C OpPraHM3alHdEl HAyYHOM [EATEIBHOCTH B
yupexaeHusx Hayku (B ToMm uucie B Hucruryrax JIBO PAH), npuninunamu
co3nanusi A(PGEKTUBHO paldOTaAIOIIET0 HAYYHOTO KOJUIEKTHBA, COBPEMEHHOM
nH(GOpPMAaIIMOHHON 6a30ii.

3. O3HaKOMHUTH CTYIAEHTOB C OCHOBAMHU U KPUTEPHUSIMU HAYYHOI'O METOJA,
TpeOOBAHUIMU K HANMCAHUIO HAYYHBIX CTaTEH, BEACHUIO HAYYHON JUCKYCCHUHU.

4. O3HaKOMHUTb CTYJICHTOB C CUCTEMOM I'PaHTOBOIO (PMHAHCUPOBAHUS HAYKH C
OCHOBHBIMU Hay4YHBIMU (OHJIaMU U TPEOOBAHUSMHU K 3asiBKaM Ha TPAHTHI U OTYETAM
10 BBITIOJIHEHHBIM UCCJIEA0BAHUAM

B pesynbTare u3yueHus: JaHHOW TUCHUIUIMHBI y 00y4aroumxcs GopMupyoTcs
ciemyrone oOmeKyIbTypHbIE B 001IenpodecCHOHATBHBIC KOMITCTCHITHH

Kox n HanmeHoBanMe Ocnosanue (I1C,
. OOBEKT WK Kox n nanmenoBanue WHAWKAaTOpa aHaJIN3 UHBIX
3amada mpodeccHoHATEHON . .
eSTENBHOCTH 001acTh poeCCHOHATBHOMN IIOCTHYKEHUS TpeOOBaHUiA,
3HAHUS KOMIIETEHIIUN poeCCHOHATBHOM TIPEIBSIBIIEMBIX K
KOMIIETEHIIUU BBIITYCKHUKAM)

Tun 3aga4 npodeccHOHATILHOM AeATebHOCTH: OpraHu3alMOHHO-YIPABJIeHYEeCKHUI

Opranm3anus npukiIagaeix | gokymentamu | ITK-4. Croco6en | IK-4-1. [Tnanupyer u AHanu3 ombITa,
HUP n HUOKP s OpraHU30BBIBATH OpraHu3yeT paboTy I1C:
mpogeccuona | paboTy KOJJICKTHBA 1O | KOJUIEKTHBA B paMKaxX 19.002
JIBHOTO pemienno 3agad HUP | Hay4HbIX U Hay4HO- 23.041
Ha3HAYEHUS, u HUOKP xumuueckoit | TEXHUUECKHX MPOEKTOB 24.028
YeJIOBEYECKHE | HAIpaBIEHHOCTH, IIK-4-2. OcymecTBnser 24.030
u TOTOBUTh OTIepPaTUBHBINA KOHTPOJIb 24.067
MaTepHaJbHBl | HOPMAaTHBHYIO U | 3a BBIIOJIHEHHEM PaboT 26.001
€ pecypcel OTYETHYIO U COCTOSTHHEM Pad0vImnx 26.003
OpTraHu3aIH JIOKYMEHTALHIO MECT 26.006
K-4-3. Ananuzupyer 40.008
pe3ynbTaThl 40.012
JIeSITEIbHOCTH 40.054
KOJITIEKTHBA U BHOCHUT 40.085
MIPEATIOKEHUS TI0 ee 40.105
COBEPIIIEHCTBOBAHUIO 40.133
IIK-4-4. PazpabaTtriBaer,
BHEZIPSACT U

OCYIIECTBIISICT MEPHI
KOHTPOJIA 3a
co0imoieHeM

IO TYMHCHHBIMH
paboTHUKAMH
MIPOU3BOICTBEHHOU
JICTIATUTHHBL,
BEITTOJTHEHHEM TPYIOBBIX
(YHKIHUH, peTIIaMeHTOB,
AKCILTYyaTaITHOHHBIX
HHCTPYKLUH

IIK-4-5. Opranusyer
00yUYeHHE MO JYMHCHHBIX




pabGoOTHUKOB
0e30MacHbIM pUeMaM 1
METOJaM TpyJa

IIK-6. Cnocob6en | IIK-6-1. YuacTByer B
OpraHU30BHIBATh u | paboTe JTOKaTbHBIX
MPOBOJIUTH Pa3JIMYHbIE | OPTKOMUTETOB Hay4HBIX
MEPONPUATHA B 1 HAYYHO-TTPAKTUYCCKUX
npodeccroHaNbHOI KoH(pepeHuunit

cdepe AeATeIbHOCTH IIK-6-2. YaacTByeT B

OpraHu3aluyu U
MIPOBEJICHUH IIKOJ
MOJIOABIX YUEHBIX,
decTuBane u THEH
HayKH, IPOYUX
MEPOIPUATHH 11O
MONYJISIPU3AIMH HAYKH

HaunmenoBanmue Kon u HammeHoBaHue Kon u HauMeHOBaHUe HHAMKATOPA 1OCTUKEHUS
KATeropum YHHMBepPCAJbHOH KOMIIeTeH MU YHHBepPCAJbHOH KOMIIeTEeH MU
(rpynmnsr) BbIIIYCKHHKA
YHHBEpPCAJIbHBIX
KOMIIETeH M
YK-3.1. BripabatbIBaeT cTpaTeruio
COTPYJHHYECTBA U HA €€ OCHOBE OPraHU3YeT
0TOOp 4JIEHOB KOMAH/IbI JUISl TOCTUKEHUS
IIOCTaBJIEHHOW LIENH;
YK-3.2. [Inanupyet u KoppeKkTupyer padoTy
KOMaH/Ibl C Y4€TOM HHTEPECOB, 0OCOOEHHOCTEH
YK-3. CnocoGeH opraHu3oBaTh AbLC Y THTCED ’
.. | MOBEEHNS U MHEHHUI €€ YJICHOB;
u PYKOBOIUTH paboroii
Komannnas YK-3.3. Pazpemiaer KOH(QIUKTB U TPOTUBOPEUUS
KOMAH/Ibl, BbIpabaTbIBas
pabota u IIPU JIEJIOBOM OOIIIEHUHU Ha OCHOBE y4eTa
KOMaHIHYI0  CTpaTeruio Ul
JUEPCTBO .. | NIHTEPECOB BCEX CTOPOH;
JOCTH)KEHHS MIOCTaBJIECHHOU .
e YK-3.4. OpranusyeT AUCKYCCHH TI0 3aIaHHON

TeMe U 00CyX/IeHHE Pe3yIbTaTOB paboThI
KOMaHbI C IPUBJICUCHUEM OIIIIOHCHTOB
pa3paboTaHHBIM UIESIM;

YK-3.5. [Inanupyer KoMaHHy1O0 padoTy,
pacripesiesiieT Opy4eHUs U JellerupyeT
IIOJIHOMOYMA YJICHAM KOMaH/IbI

HNutepakTuBHble GopMbI 00yUeHHs] HUCIOJIB3YIOTCS M BKIIOYAIOT B CeOs

npo0OJIeMHBIE JIEKIUU U KeHCchl 0 paboTe ¢ caiiTamu Hay4HbIX (hoHI0B PO.



AHHOTanus K padoueil mporpamMMe JMCHUIIMHBI «JJIEKTPOHHbIE TEXHOJIOTHHU
MOMCKA HAYYHON XUMHYeCKO MHpopMauumn»

JucuuminHa «DNEKTPOHHBIE TEXHOJOIMU TOMCKA HAyYHOW XUMHUYECKOM
uH(popMalMu» MNpeAHa3HaueHa Il MarucTpoB, OOYYalOIIMXCS IO HaIpaBIEHUIO
04.04.01 - Xumusi, Maructepckoil mporpammsl «Xumuueckas nHxxenepus (Chemical
Engineering)». Ilpu pa3paboTke paboueil mnporpaMMmbl y4eOHON JUCIUIUIMHBI
ucrnosiab3oBaH denepanbHbId TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPT TIO
HanpaiaeHuto 1oArotoBku  04.04.01 «Xumwusi», YTBEpPKIACHHBIM MOPUKA30M
MununctepctBa obpazoBanus u Hayku PD ot 13.07.2017 Ne 655 u yueOHBIN mU1aH
o0pa3oBaTeIbHON MPOrpaMMBbl.

Bxogur B  wactp  y4yeOHOro - 1miaHa, (OPMHPYEMYK)  yYaCTHUKaMU
o0pa3oBaTeIbHBIX OTHOIICHUH, siBIseTCs (pakynbTaTuBHOW quctiuruinaon OTJI.B.02
TpyaoeMKOCTh JIUCHUIUIMHBI 2 3a4eTHbIX eauHull (72 axkaJeMHU4YecKux dac.).
JucrunmHa BrmrodaeT 4 yaca Jeknmid, 22 daca J1abopaTopHBIX padoT u 46 4acos
CaMOCTOATENLHON paboThl. Peanmmsyercs Bo 2 cemectpe, dopMa MPOMEKYTOTHON
aTTECTAllMU: 3a4ET.

Henu:

[ensmMu u3ydeHUs: TUCHUIUIUHBI «DJEKTPOHHBIE TEXHOJIOTHU TOMCKA HAy4YHOUH
XUMUYECKON HHGOpMALIUN SBIISIIOTCS:

1. 03HAKOMJICHHUE CTYJEHTOB C COBPEMEHHBIMU HH(OPMALIMOHHBIMU
TEXHOJIOTUSIMHM, TEXHHUYECKUMHU CpEACTBAMU U MPOTPAMMHBIM OOECIIECUECHHEM,
HEOOXOUMBIM JUISI KU3HU U IEATETbHOCTH B MH(OPMAIIMIOHHOM OOIIECTBE;

2. dbopmupoBaHue HaBBIKOB MPAKTUYECKOTO MCIIOJIb30BaHUIO
WH(OPMAITMOHHBIX TEXHOJOTUA B YYEOHBIX M HCCIEAOBATENBCKUX IIENISIX MpHU
PEIICHUH MPAKTUYECKUX 3a7a4 B 00JACTH XMMHH, a TAKKE B MEXIUCITUTUIMHAPHBIX
00JIaCTsIX, T/I€ XUMUS SBISICTCS] OJTHOM M3 HAYK (XUMHSI-OUOIOTHS, XUMHUSI- METUIIUHA,
XUMUS-MaTEPUAIIOBEICHUE U TIPOYEE).

3agaum:

1. HCIIOJb30BaHUE COBPEMEHHBIX HH(GOPMAIIMOHHBIX METOJAOB B XUMUHU JIJIS
CaMOCTOSATENILHOTO TOMCKA, OOOOILIEHUs M aHaidu3a BTOPUYHOW HHPOPMALMH U
nH(pOpMaIK U3 MEPBOUCTOYHUKOB.

2. pa3BUTHE CIOCOOHOCTH K CaMOCTOSITEILbHOMY OOYYEHHIO HOBBIM
METO/IaM aHaJIM3a U MJIAHUPOBAHUS DKCIEPUMEHTA, CIIOCOOHOCTU K pallMOHAIBHOMY
COBEPIIEHCTBOBAHUIO HAYYHOTO M HAYYHO-TIPOM3BOJCTBEHHOTO MpOQuiIs CBOEH
npodeccuoHanbHOM AESITeIbHOCTH;

3. pa3BUTHE CIOCOOHOCTH OPUEHTUPOBATHCS B TIOCTAHOBKE 3aJaud H
OTIPEJIeNISITh, KAKUM 00pa3oM CJeayeT MCKaTh CPEJCTBA €€ PelIeHus, (OpMUPOBATH
TIaH JEHCTBUN MO peanu3allid ITHX PEIICHUN, TPENCTaBIsATh U 00pabaThiBaTh
pPE3YIbTATHI;



4. yMeHue OQOpMIIATh KypPCOBBIE W BBIMTYCKHBIE KBAIU(PUKAIIMOHHBIC
paboOThl, HAYYHO-TEXHHUYECKHE OTYETHI, O0030phl, MyONHWKAlMA TIO Pe3yJbTaTaMm
BBITIOJTHEHHBIX MCCIICIOBAaHUH C TIPUBJICUCHUEM METOJIOB CTATHCTHYECKOU 00pabOTKH
pe3yabTaTOB 00OOIIECHHS U aHATU3A.

JIist ycmentHoro W3ydeHUs JUCIUIUTHHBI «JJCKTPOHHBIE TEXHOJOTHH TOWCKA
HAy4YHOM  XUMHUYECKOM uHpopMamuu» y  oOydarommxcss JIOJDKHBI — OBITh
c(OopMUPOBAHBI CIEAYIONINE MTPEABAPUTETHHBIE KOMIICTCHIINU:

- CIOCOOHOCTBIO HCIIONB30BATh TOJMYyYEHHBIC 3HAHUS TEOPETUYECKHMX OCHOB
byHIaMEHTAJIbHBIX Pa3/IeNIOB XUMHH MPU PEIICHUH MPOPECCUOHAIIBHBIX 3aa4.
[TnanupyemMblie pe3ysbTaThl O0yUEHHUs M0 JAHHOW JUCHUIUIMHE (3HAHUS, YMEHMS,

BIAJCHUS), COOTHECEHHbIE C  IUIAHUPYEMBIMH  pE3yJibTaTaMH  OCBOCHUS

o0pa3oBaTeIbHON MPOTPAMMBI, XapaKTEPU3YIOT ATanbl (HOPMUPOBAHUS CIIETYIOIINX

0OIIEeKyIbTYpHBIE, 00MIeTpodheCcCHOHAIbHBIC U MPO(ECCHOHANBHBIX KOMIIETESHITHN:

HaumeHoBanue Koa 1 HauMeHoBaHHue Kon u HauMeHOBaHMe MHANKATOPA 10CTUKEHUSI
KaTeropumn YHUBePCAJbLHON KOMIIeTeHIHHI YHUBepcaJbHO KOMIeTeHIHHT
(rpynmnsi) BbIIIYCKHHKA
YHHBEPCAJbHBIX
KOMIIeTeHINH

(JIMYHOCTHBIC, CUTyaTHUBHBIC, BPEMECHHBIC),
ONTUMAJILHO UX UCMOJIb3YET JUISl YCIIEIIHOTO
BBITIOJIHEHHSI IOPYYEHHOTO 33/1aHUSI.
YK-6.2. Onpenenser npuOpUTETHI

Camoopranuzanu | YK-6. CriocobeH onpenenuts u
MPOQECCHOHAIBHOTO POCTA M CIIOCOOBI

U peann30BaTh MIPUOPHUTETHI
camMopa3BUTHE (B | COOCTBEHHOW [EATEIBHOCTH |
TOM YHCJIE CITOCOOBI ee
3JI0POBbECOCPEX | COBEPIICHCTBOBAHHS HAa OCHOBE
€HUE) CaMOOIICHKHU

HAa OCHOBE CAMOOIIEHKH 10 BEIOpaHHBIM
KpUTEPUSIM;

YK-6.3. BricTpauBaet ruOKyo
po(hecCHOHATBEHYI0 TPAEKTOPHUIO, UCTIONB3YS
MHCTPYMEHTBI HEMPEPHIBHOTO 00pa3oBaHusl, C

NEeSITeTbHOCTH U IMHAMHYHO U3MEHSFOIIUXCS
TpeOoBaHUl phIHKA TPyAa

Kox n nanmeHOBaHUE Ocnoganue (I1C,
" OOBeKT Win Kon u nanMmeHoBanue UHIUKATOpa aHaau3 MHBIX
3amava mpoQecCHOHATBHOMI " N
ESTENBHOCTH o0nacTh poheCCUOHATBHOM JTOCTIDKCHHUSI TpeOOBaHUM,
3HAHUS KOMIIETEHIUH podeCCHOHATBHOMN MPEAbSBISCMBIX K
KOMIIETEHIUU BBIITYCKHHKAM)

Tun 3aga4 I[pO(l)eCCPIOHaJIBHOﬁ JEeATCIBHOCTH Hay‘lHO-I/ICCJIeIIOBaTe.HBCKHﬁ

YK-6.1. OnieHMBaeT CBOM peCypchl U UX MPEAEIBI

COBEPIICHCTBOBAHUS COOCTBEHHOM I€ATETHHOCTH

Y4€TOM HaKOIUIEHHOTO OTbITa MPO(pECCUOHATLHOM

OcyIiecTBieHe HayYHO- XMMHUYECKHE
HCCIIEN0BATEILCKOM BEIIIECTBA, IIK-2- Ciocoben MK-2-1. ITpoBoaut AHanu3 OIbITa,
JIESITEIFHOCTH TI0 PELICHUIO | MaTEepHAJbI, MPOBOJIUTH MATEHTHO- | MOUCK Ic:
(byHIaMEHTATBHBIX U CBIPBEBBIE WHPOPMALIMOHHBIE CHeHaTn3UPOBAHHON 19.002
MIPUKJIAIHBIX 3a7a4 pecypcel, HCCIIEI0BaHMs B nHdopmanuu B 23.041
XUMHYECKON HCTOYHHUKH BBIOpaHHOMU 001acTH MaTEHTHO- 26.001
HAIPaBICHHOCTH B COCTaBe | MPO(ECCHOHA | XUMHU W/UJIH CMEXKHBIX | MHPOPMALMOHHEIX 6a3ax 26.003
Hay4HOTO KOJUIEKTHBA JIbHOM HaykK JTaHHBIX 26.006
uHpopmauu




MK-2-2. Ananusupyet u 26.009
00001aeT pe3yabTaThl 26.014
MaTEHTHOI'O MTOMCKA 10 40.001 40.011
TEMaTHKE MPOEKTa B
BBIOpaHHOM 00sacTi
XUMHUH (XUMHYIECKON
TEXHOJIOTHH)

JUist  popmMupoBaHUs BBIIEYKAa3aHHOW KOMIIETEHLIMM B paMKax JAMCLUIUIMHBI
«ONEKTPOHHBIE TEXHOJOTMM T[OMCKA HAYYHOM XHMMHYECKOW HH(POPMALIMMI»
BBINIOJIHAIOTCS MPAKTHUYECKUE 3aHATUSA C MpodieMaru3alueil 1Mo akTyalbHbIM
BOIIPOCAaM XMMHUUYECKUX HaYK.




AHHOTaus padoueii MporpaMMbl IUCHUILIMHBI

«MaKpOKHHETHKA XUHMHUYECKHUX, JIEKTPOXUMHYECKHX H KATAJUTHYECKHX
MPoLEeCcCOB)

Hucuuminna «MakpOKHHETUKA XUMHUYECKHX, JJICKTPOXUMHUYECKUX U
KAaTaJIMTUYECKUX MPOLECCOBY» pa3paboTana /Ui cTyaeHToB Hanpasienus 04.04.01
- Xumusi, Marucrepckoud mnporpammbl «Xumuueckas wuHxeHepus (Chemical
Engineering)». Ilpu pa3paborke pabodeil mporpamMmbl y4eOHOW JTUCHUILIMHBI
ucnoyib3oBaH defepanbHblil TOCYAAPCTBEHHBIH 00pa30BaTENbHBIA CTAHIAPT IO
HanpasieHutro noaArotoBku 04.04.01 «Xumus», yTBEpPKICHHBIA MNPUKA30M
MunucrepctBa o6pazoBanus U Hayku PD ot 13.07.2017 Ne 655 u yueOHbIi T1aH
o0pa3oBaTeIbHON MPOrPaMMBI.

Bxogur B wacTte yueOHOro 1wiaHa, GOPMHUPYEMYIO YYaCTHUKAMH
oOpa3oBaTeIbHBIX OTHONICHWH, sBIAETCA  (HaKyJIbTaTUBHOW  TUCIUTITUHON
OTJ1.B.04

OO6miast TpyJ0eMKOCTh OCcBOeHMs nuctuiuinibl coctapnser 1 3ET, 36 uac.
Y4eOHBIM TUIaHOM MPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATUA (2 Yac), 1abopaTopHbIC
pabotel (16 wac) camoctosiTenbHas pabora cryneHtra (18 wac), peamusyercs
mucuuiuiiHa B 2 cemectpe. dopmMa TPOMEXKYTOUHOM aTTecTallMu: 3adyer.
JlucuumuiiHa JIOTUYECKH W COJEpXKaTeNbHO CBsi3aHa ¢ Kypcamu «Duszmveckas
xumusy, «Oprannyeckas xumus», «Heopranudeckas xumusy, «OO0Ias XuMus,
«XUMHUYecKasi TEXHOJIOTUS» U APYTUMH XUMUUYECKUMU TUCIUILTAHAMHU.

Hucunminaa «MaKpOKMHETHKAa XUMHUYECKUX, JJIEKTPOXUMUYECKUX U
KaTaJIUTUYECKUX MIPOIIECCOBY» HallpaBJIeHA Ha dbopmMupoBanue
CUCTEMATU3UPOBAHHOTO TIPEJCTaBIEeHUS 00 OCHOBHBIX METOJIaX pacyeTa
JTUMUTHPYIOIIUX  CTaaull  XUMHUYECKMX  MPOIECCOB B MHOTO(A3HBIX
KaTAIUTUYECKUX  PEaKTOpax, »OKCIEPUMEHTAIbHBIX METOAaX  OMNpeiecsieHUs
OCHOBHBIX MapamMeTpoB KaTAIUTHYECKOTO pPeakTopa, METOJaX OIICHKH BIUSHUS
MPOLIECCOB TEIIOMAacCOOOMEHA U TUAPOJUHAMUKH Ha pabOTy KaTaaIuTHYECKOrO
peakTopa, crnocodax OLEeHKH CKOPOCTH XMMUYECKHUX PEaKLUid B pEaKTOPE C YUYETOM
TEIUIOBBIX MACCOOOMEHHBIX U BHYTPpUAU(P(Y3MOHHBIX MPOIIECCOB.

LHeabr — mnpuoOpereHne 3HAHUW O MAKPOKUHETUKE XUMUYECKUX H
KaTAIUTUYECKUX TMPOIECCOB, MaplIpyTax MPOTEKAHUS XUMHUUYECKUX PEaKIIUii;
ydyete BIUsHUS JUPQGY3MOHHBIX U TEIUIOBBIX BO3JCHCTBUI Ha KUHETHKY
XUMUYECKUX PEaKIHUM; XUMUYECKUX PEaKIUsIX B 3€pHE U CIIO€ KaTajau3aropa, B
amnmapare; ajlropuTMax pacuera XMMHUYECKHX PEaKTOPOB (KUIKOCTh->KUJKOCTh,
ra3-»kKuaKocTh, >XHJA-KOCTb — (ra3) — TBepAoe, Ta3 — XKUAKOCTb — TBEPAOE),
TEOPETUUYECKHUX TPEJCTABICHUSIX O CTPOCHUU IBONHOTO HIIEKTPUUYECKOIrO CIIOS,
aZcopOIMK Ha DJJIEKTPOJaX, KHHETHUKE OHJIEKTPOJHBIX IPOIIECCOB, a TaKKE C



METOJJaMU H3Y4YEHHs] PaBHOBECHH M CKOPOCTEH AJIEKTPOAHBIX TMPOIECCOB B
AIEKTPOXUMUIECKUX CUCTEMaX.

3anaum:

1)  OsnameHune TEOPETUICCKUMHU 3HAHUSIMH U TPAKTUICCKUMHU HABBIKAMU
OCHOBHBIX METOJIOB pacueTa JUMUTHUPYIOUINX CTaJuid XMUMHUYECKUX IMPOIIECCOB B
MHOTO(a3HBIX KaTATUTUYECKUX PEAKTOPaX.

2)  IlpuobpereHue mnpeacTaBICHUN 00 HKCIEPUMEHTAIBHBIX METOJaX
OTIpe/IeTICHUS] OCHOBHBIX IMAPAMETPOB KaTATUTUIECKOTO PEaKkTopa.

3)  OcBoeHHE METOJIOB OLEHKH BIUSHHUS MPOLECCOB TEIIOMAacCoOOMeHa
Y TUJIPOJIMHAMUKH Ha pabOTy KaTaIMTUYECKOTO PeaKTopa.

4)  OcBoeHue crocoOOB OIEHKHM CKOPOCTH XHWMHUYECKHX peakiuil B
pEaKkTope € y4eTOM TEIUIOBBIX W MAacCOOOMEHHBIX U BHYTPUAU(PHY3HOHHBIX
MIPOILIECCOB.

5)  OsmameHue HaBBIKAMH OMNPEACICHUS JUMUTHUPYIOIIUE  CTaauu
mpolecca B KaTAIUTUYECKUX PeakTopax.

6)  OsnaneHue TEOPETHUYECKUMU 3HAHUSIMH B obsactu
AIEKTPOXUMUYCCKON TEPMOJMHAMHKA ¥ KUHETHKH, TIPUBUTHE HABBIKOB
WCITOJIB30BAHUS  AJNICKTPOXUMUYCCKAX METOJOB JUIsl PCUICHUS HAyYHBIX W
MPUKIIATHBIX 3a7a4.

7)  OBnameHue  DIEKTPOXMMHUYECKUMHU  METOJaMH B CO3JaHUH
NPUHIMIHAIBHO HOBBIX BHJIOB TEXHOJIOTMHM, B TOM YHCJIE WM HAHOTEXHOJIOTHH,
HOBBIX MCTOYHUKOB JHEPIruu, OOpPHOBI C KOPpO3UEH B METUIIMHCKOW XUMHUH, B
MOJIYYEHUH CBEPXYHUCTHIX MaTEpHUaIOB ()YHKIIMOHATIHLHOTO 3HAYCHHUSI.

8)  IlpuoOpereHue HaABBHIKOB pabOTHI C ammapaTypHbIM OCHAIIEHUEM U
MOHUMAaHUE  YCIOBUW  TPOBENCHHS]  DKCIEPUMEHTAa, TPUBHUTHE  HABBIKOB
WHTEPIPETAUNA U TPAMOTHON OLIEHKH SKCTICPUMEHTAIBHBIX JaHHBIX, B TOM YHUCIIE
MyOJMKYEeMbIX B HAYYHOU JIUTEpaType.

JIJIs  yCTHIENIHOTO W3yYeHHs] JUCIUIUIMHBI «MaKpOKHHETHKAa XWMHUYECKHX,
AIIEKTPOXUMHUYECKUX U KATAIUTHYECKHX MPOIECCOB» Yy OOYUYaIOIUXCS OHKHBI
OBITH CPOPMUPOBAHBI CIEAYIONINE MPEABAPUTENBHBIE KOMITIETCHIUU:

00IEeKYJIbTYPHbIE:

® CMOCOOHOCTh MCIOJIb30BaTh OCHOBBI  (DUIOCOPCKUX 3HAHUU s

CIOCOOHOCTh K KOMMYHHKAIlMd B YCTHOW W TMHUCBMEHHOW (opmax Ha
PYCCKOM W WHOCTPAaHHOM SI3BbIKAaX JJIsSi PEIICHUS MEXINYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

® CroCcOOHOCTh K CaMOOPTaHU3AIMK U CaMOOOPA30BAHMIO.

npogeccuoHanbHbIE:

® CIIOCOOHOCTh BBIMOJHATh CTAHAAPTHBIE OMNEPAIMH 0 MPeIaraéMbIM

METOIUKAM;



® BJAJICHUE CUCTEMOH (pyHIaMEHTATbHBIX XUMUYECKUX TTOHSATHH;

® CHOCOOHOCTh TMONy4yaTh U 00palaThiBaTh  pe3yibTaThl HAYYHBIX
HKCIIEPUMEHTOB C TTIOMOIIBI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH;

e BIAJICHUE HABBIKAMH TPEJICTABICHUS TOJYYCHHBIX PE3yJbTaTOB B BHUJE
KpPaTKUX OTYETOB M MPE3CHTAIIHI.

odwenpogeccuoHaIbHbIC:

® CIOCOOHOCTH HCIIONH30BATh MOJYYCHHBIC 3HAHHS TEOPETUYECKUX OCHOB
(GyHIaMEHTaJIbHBIX Pa3/ieJoB XUMHM IPU PELIEHUH MpodeccroHalIbHbIX
3anay;

® CHOCOOHOCTH HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIHIUTAH B PO ECCUOHATBHON ACSITENbHOCTH;

® CIOCOOHOCTH pemiaTh CTaHJApTHBIE 3agaud  TpodeCcCUOHATHHOU
NESTeIbHOCTH € HCMOJb30BAaHUEM COBPEMEHHBIX HH(OPMaLMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTUH C YyYeTOM OCHOBHBIX TpeOOBaHHIA
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

® CIOCOOHOCTh K TMOMCKY M TEPBUYHOU 00pabOTKE HAy4YHOM W HAy4YHO-
TEXHUYECKON MH(pOpMaIHH.

B  pesynpraTe uW3yyeHUs JaHHOM JUCHUIUIMHBI Y  OOYyYaroluxcs

dbopmupyroTcs  cienyromue — obmenpodeccuoHanbHbie/ mpodeccuoHaIbHbIE

KOMIICTCHIINU.
Koa n HammeHoBaHMe OcHoBgaHue (NC,
o O6bekT unn Kog n HaumeHoBaHue MHAMKaTOopa aHaNu3 NHbIX
3azava npodeccmoHanbHOM . .
LLeATENbHOCTH obnactb npodeccmoHanbHoOM LOCTUXKEHUA ) TpeboBaHwui,
3HaHuA KOMMeTeHuumn npodeccmoHanbHoOM npeabABAAeMbIX
KOMMNETEHLNN K BbIMYCKHWKaM)
Tun 3agay npodeccMoHanbHOM geaTenbHocTU: HayuHo-UccnepoBaTenbCKuii
OcyuiectsaeHne Hay4Ho- XMMUYecKkmne MK-1. - CnocobeH MK-1-1. CocTasnser AHanus onobiTa,
nuccnenoBaTeNnbCcKom BELLECTBa, naaHMpoBaTb paboty n | obwmii nnaH nc:
0eATe/IbHOCTM MO pelleHnto | maTepuansl, BbIOMPATb afleKBaTHbIE | UCCAEA0BaHUA U 19.002
byHAaMeHTaNbHbIX U CblpbeBble MeTOAbl peLleHns AeTanbHble NaaHbl 23.041
NPUKNAL4HbIX 33434 pecypchbl, Hay4HO- OTAENbHbIX CTaANi, 26.001
XUMUYECKON WUCTOYHUKM NccnenoBaTeNbCKUX MNK-1-2. Bbibupaet 26.003
HanpaBNEHHOCTM B cOCTaBe | NpodeccrmoHa | 3azay B BbibpaHHOM 3KcnepuMeHTanbHble U 26.006
HaAy4YHOro KO//IeKTUBaA JIbHOM 0bnacTn xmumuu, pac4yeTHoO- 26.014
MHPOPMALMU | XMMMWYECKOM TeopeTuyeckme metoapl 40.011
TEXHONOrNN NN peLleHnA NocTaBaeHHOM 40.012
CMEXKHbBIX C XMMUuen 3a4a4uM ncxoaa 13 40.033
HayKax MMetoLMXCA 40.136

MaTepuanbHbIX U
BPEMEHHbIX Pecypcos

MNK-2- CnocobeH MK-2-1. NMposoauT NnouckK AHanus onbiTa,
NpPoOBOAUTb NAaTEHTHO- cneunanmsmpoBaHHoOM nc:
WHPOPMaALMOHHbIE MHbopmaLmn B 19.002
nccnenoBaHmA B NaTeHTHO- 23.041
BblbpaHHOW 0bnacTn MHGbOPMALIMOHHBIX 26.001

XUMUKN n/vnn 6a3ax AaHHbIX 26.003




CMeXHbIX HayK

MNK-2-2. AHannsupyet n 26.006

0b06uaeT pesynbTaThl 26.009
NaTeHTHOro NOUCKa no 26.014
TemaTuKe NpoeKTa B 40.001 40.011

BblbpaHHOI 0bnactn
XUMUU (XMMUYECKoN

TEXHONOTNN)
3agaua npodeccmoHanbHOM O6beKT nnn Koa n HammeHoBaHue Koa n HammeHoBaHMe OcHoBgaHue (NC,
OeATeNbHOCTU obnactb npodeccmoHanbHOM MHAMKaTOopa aHaNn3 UHbIX
3HaHMA KOMMNeTeHLUN LOCTUXKEHUA TpeboBaHwui,
npodeccMoHanbHOM npeabaBAAeMbIX
KOMMNETEHLNN K BbIMYCKHWKaM)
Tun 3agau
npodeccMoHanbHo
AeaTtenbHocTtu: HayuHo-
Uccnea0BaTeNIbCKUiA
OcyuectsaeHne Hay4Ho- XMMUYecKmne MK-1. - CnocobeH MK-1-1. Coctasnsaet AHanu3 onbiTa,
nccnefoBaTesIbCKoM BELLEeCTBa, nnaHuposaTtb paboty n | obwwuin nnaH nc:
LeATeNIbHOCTM NO PEeLIEHUID | maTepuansl, BbIBUpPaTb afleKBaTHble | UCCAeoBaHUA U 19.002
dyHAAMEHTANbHbIX U CblpbeBble MeTOoAbl peleHma AeTanbHble NaaHbl 23.041
NPUKNALHbIX 33434 pecypchl, Hay4HO- OTAENbHbIX CTafni, 26.001
XMMUYECKOMN WUCTOYHUKMN nccnenoBaTesIbCKUX MNK-1-2. Bbibupaet 26.003
HanpaBAEHHOCTU B coCcTaBe | npodeccmoHa | 3aaay B BbiIbpaHHOM 3KCNepUMeHTaNbHbIE U 26.006
HAYy4YHOTO KOIJIEKTMBA JNIbHOM 061acTn xmumuu, pacyeTHo- 26.014
nHdopmaLumn XUMUYECKOM TeopeTnyeckne metoabl 40.011
TEXHONOMNU NN peleHma NocTaBeHHON 40.012
CMEKHbIX C XMMMen 3a4a4u ncxogAa u3 40.033
HayKax MMetoLwmxca 40.136

MaTepuasibHbIX U
BPEMEHHbIX PeCypcoB

NK-2- CnocobeH

MK-2-1. NMposBoauT NOUCK AHanu3 onbITa,

NpPoBOAUTb NAaTEHTHO- cneunanm3mpoBaHHOM nc:
MHGOPMaALMOHHbIE MHpopmauuu B 19.002
nccnenoBaHuA B naTeHTHO- 23.041
BblbpaHHOl obnactu MHGOPMALMOHHBIX 26.001
XUMUK U/nnn 6a3ax AaHHbIX 26.003
CMEXHbIX HayK MK-2-2. AHannsupyet n 26.006
o0b06uiaeT pesynbTaThl 26.009
naTeHTHOro NoucKa no 26.014
TemaTuKe NpoeKTa B 40.001 40.011

BblbpaHHOM 0bacTu
XMMUK (XMMUYECKOM
TEXHONOTUN)

HaumeHoBaHue KOA U HaumeHoBaHUue Ko,q U HAaUMeHOBaHUe UHAUKATOPA J0CTUXKEHUA
KaTeropuu (rpynnbl) YHUBepcasbHO KOMneTeHuUn YHUBepcanbHO KOMNeTeHLUH
YHUBEPCa/bHbIX BbINYCKHUKA
KomMmneteHuuu
Obuwenpodeccmo
HaNbHble HaBblkK | OMK-2. CnocobeH ONK-2.1. MNpoBOAUT KPUTMYECKUIN aHanu3
aHaNN3MpPOBaTh, pe3ynbLTaTos COBCTBEHHDIX
NHTepnpeTnpoBaTb M 0606WaTbh | SKCNepMMEHTaNbHbIX 7 pacyeTHo-
pe3ynbTathl TeopeTU4ecKmnx pabor, KOPPEKTHO
9KCNepUMEHTasIbHbIX U UHTepnpeTupyeT nx
pacyeTHO-TeopeTHYecknx pabor | OMK-2.2. dopmynumpyeTt 3aKOYEHUA W
B M36paHHOI 061acTN XMmnn BbIBOAbI no pesynbTaTam aHanusa
WM CMEXKHbIX HayK nTepaTypHbIX OAHHbIX, COBCTBEHHbIX
9KCNepuMeHTaNbHbIX 7 pacyeTHO-




TeopeTnyeckux pabot B n3bpaHHoM obnactu
XMMUM NN CMEXKHbBIX HayK




AHHOTaIMs K padoyeii mporpaMme JUCHMIIJIMHBI
«CynpamoJiekyJsipHasi XUMUSD)

HMucuumnuna «CynpaMoneKyJisspHas XUMHUs» pa3paboTaHa AJid CTYyACHTOB
HanpaBiieauss 04.04.01- Xwumusg, Marucrepckom nporpammbl «XUMHYECKas
umxeHepust (Chemical Engineering)». BxomuT B 4YacTb y4yeOHOro IiaHa,
dbopmMupyemMyr0  ydyacTHUKaMH oOpaszoBaTeiabHbIX oTHomeHui: b1.B.01.01.
TpynoeMkocTh aucHMIUIMHBL 3 3adeTHbIX eauHuil (108 wac.). JucuumimHa
BKJItOUaeT 16 wyacoB Jekuuii, 34 4YacoB TMPaKTUYECKUX 3aHATUM, 22 dac.
CaMOCTOATENBLHOM paboThl, W3 KOTOpPbIKH 36 4YacoB OTBOAMTCS Ha DK3aMEH.
Peannzyercs B 3 cemectpe. @opma MPOMEKYTOUHOW arTecTauuu: 3Kk3aMeH (3
CEeMECTp).

[Tpu pazpabotke pabodeit mporpaMMbl Y4eOHOW TUCIUTIIMHBI UCIIOIH30BAH
denepanbHBI TOCYAAPCTBEHHBIH 00pa30BaTEIbHBIA CTAaHAAPT MO HAMPABICHUIO
noarotoBku  04.04.01 «Xumus», yTBEpKIEHHBIM MNpHUKa3oM MuHHCTEpCTBA
oOpazoBanus u Hayku P® or 13.07.2017 Ne 655 wu yu4eOHblli MUIIaH
0o0pa3oBaTeIbHON NPOrpaMMBbl.

HNuctumraa « CynpaMoJieKyJisipHast XUMUsD» OMUPAECTCsl Ha 3HAHUS, YMEHUS U
HaBBIKM, YCBOCHHBIE MPH H3YUYCHUH TaKUX JUCLUIUIMH, Kak «Opranudeckas
xumus», «Heopranuueckas xumus», «Dusnyeckas xumus», «buooprannyeckas
XUMUSD, «XUMHUS DJIEMEHTOOPTAHUYECKUX M KOOPAMHALUMOHHBIX COEAUHEHUN,
«CHHTE3 OpraHNYeCKUX COeAUHEHUN», «CTEPEOXUMUS.

CynpamonekynsipHass XUMHS - MOJojas ObICTpOpa3BUBAIONIANICS HAyKa,
Bo3HuKIIAs B 70-x romax 20 Beka. [Ipeamer ee mzyueHust — accouuaTbl MOJIEKYI,
CBSA3aHHBIX HEKOBAJICHTHBIMU CBS3IMH. I3ydaroTcs pernentopsl, CHOCOOHBIE
CBSI3bIBAaTh KATHMOHBI, AHHOHBI, HEWUTpaJIbHbIE MOJIEKYJbl. PaccmaTpuBaercs
KOHTEHHEpHAsi XUMHsI, CHHTETUICCKUE CUCTEMBI, UMUTHUPYIOIINE OHMOIOTHUECKHEC
MPOIIECCHI, CYMpaMOJIEKyJIsipHasE caMOCOOpKa, MOJEKYJIpHbIE YCTPONCTBA U
MOJIEKYJISIPHBIC MAITUHBI.

[lonydeHHble TpU OCBOGHUM JUCIMIUIMHBI 3HAHUS HEOOXOAMMBI ISt
pacuiupenus ¢GyHIaMEHTAJIbHOW TMOATOTOBKM MAarucTpaHTa IO COBPEMEHHBIM
HaIpaBJICHUSIM XUMUHU.

Henbo ocBoeHus IUCHUIUIMHBL «CylpaMoieKyIsipHas XUMUSD SBIISETCS
npuoOpeTeHre 3HaHUil 0 HanmboJee aKTyalbHBIX HaIpaBICHUSX HUCCIEAOBAHUI B
COBPEMEHHOW TEOPETUUECKOW U IKCIEPUMEHTAIBHON XUMHUM, O HOBBIX BEIIECTBAX
U HAHOCTPYKTYPHBIX OOBEKTax, MO3BOJSIONINX HWMHUTUPOBATH MEXaHUUYECKHE U
OMOJIOTMYECKHE MPOIICCCHI.



3agauM QIMCUMILINHBI:

1 — ®opMupoBaHHE W 3aKPEILNICHUE 3HAHUM O 3aKOHOMEPHOCTSX PA3BUTHUA
XUMHYECKON HAYKH U MOHMMAaHWE OOBEKTUBHON HEOOXOAMMOCTH BO3HHUKHOBEHHS
HOBBIX HaIlpaBJICHUH B HAYKE;

2. - @opMmupoBaHHWE 3HAHMHA O HamOOJIee aKTyaJbHBIX HaMpPaBICHUSIX
HCCIIEIOBAHUM B COBPEMEHHON TEOPETUYECKON U IKCIIEPUMEHTAIIBHON XUMUHU;

3- ®opMupoBaHHE W 3aKpeIUICHHE 3HAHUN O CHHTE3€ U HCCIEAOBaHUU
BEIIECTB C HOBBIMU HEOOBIYHBIMU CBOHCTBAMH.

4. - ®opMUpOBaHUE U 3aKPEIUICHWE 3HAHMM O BELIECTBAX, MO3BOJIAIOIIMX
UMUTUPOBATh MEXAHUYECKHE U OMOJIOTMYECKUE TIPOLIECCHI.

Jlist ycnentHoro u3ydeHusi TUCHUIUTMHBL « CyNpaMoNIeKyIsipHas XUMUS» Y
oOydJarommxcs JOJKHBI ObITh CHOPMHUPOBAHBI CICAYIOIMINE TPEIBapUTEIbHBIC
KOMIIETEHIINH:

e 3HaHME OCHOBHBIX  pa3[elOB  OPraHUYECKOW, HEOPraHHYECKOMH,
Oroopranuyeckou, GU3NIecKo XUMUHU.

e VYMeHHE TMPUMEHATH TOJYYCHHBIC MPU H3YYCHHH OCHOBHBIX pa3JejioB
XUMUU 3HAHUS QI TIOHUMAaHWUS W OOBSICHEHUS HEOOBIYHBIX CBOWCTB HOBBIX
BEIICCTB.

e 3HaHUS W HaBBIKH MPOBEICHUS XUMHUICCKUX SKCTICPUMEHTOB.

e 3HaHWSA U HABBIKM YCTAHOBJICHHUS CTPYKTYpPbhl OPTaHUYCCKUX BEIIECCTB U
UX aCCOIMATOB C HEOPTAaHUYECKUMHU U OPTaHUIECKUMU MOJICKYJIaMH.

e dopmupoBaHWEe yMEHHWH ¥ HABBIKOB IO MPUMEHEHHUIO TOJYYCHHBIX
3HAHMA O HOBBIX HAINpPABICHUSX B XMMHH M HOBBIX BEIIECTBAX MJIs OyIyIIeH
po(ecCUOHANTbHOM AESITEIbHOCTH.

B pesympraTe wW3yueHWS JAaHHOM TUCHUIUIMHBI Yy  OOydaromuxcs
dbopMuUpYIOTCS  CIIEAyIOIUE OONICKYJIbTYpHBIE U  oOmenpodeccuoHaabHbIe
KOMIIETEHIIUH (3JIEMEHTBI KOMIIETEHIIUM).

HaunmeHnoBanue KO)I H HAMMCHOBAaHU ¢ KOZI H HAMMECHOBAHUEC HHAUKATOPA JOCTUKCHU S
KaTeropumn yHnBepcanbﬂoﬁ yHnBepcaJle()ifI KOMIIETCHIIMH
(rpynnsi) KOMIIETEH MU
YHHUBEpPCAJbHBIX BBINIYCKHUKA
KOMIIeTCHUI NN
OIIK-2. Criocoben OIIK-2.1. [IIpoBOOUT KPUTUYECKUN  aHAIU3
aHAJIN3UPOBATh, pe3yIbTaTOB COOCTBEHHBIX OSKCIEPUMEHTAIBHBIX
WHTEPIPETHPOBATh U | U PACYETHO-TEOPETUUYECKUX PaOOT, KOPPEKTHO
00001aTh UHTEPIPETUPYET UX
pe3yJIbTaTh OIIK-2.2. ®opmynupyeT 3aKJIIOYEHUS] U BBIBOJIbI
SKCIIEPUMEHTAIbHBIX | TI0 pe3yJbTaTaM aHajIu3a JIMTEPaTyPHBIX JTaHHBIX,
U pacyeTHo- COOCTBEHHBIX HKCIIEPHUMEHTAJIbHBIX U PacueTHO-
TEOPETUYECKUX paboT | TeopeTHUecKuX paboT B H30paHHOW oONacTH
B U30paHHOI1 00JIaCTH | XUMUU WM CMEKHBIX HAyK
XUMUU UIH CMEXKHBIX
HayK




3afava npodeccroHanbHoM
AeATeNbHOCTU

O6BEKT nnu
obnactb
3HaHMA

KoZ n HaumeHoBaHuWe
npodeccMoHanbHOM
KOMMNeTeHL MM

Ko4 1 HaumeHoBaHue
MHAMKaTOpa
AOCTUNKEHUA

npodeccMoHanbHOM
KOMMeTeHLUn

OcHoBgaHue (NC,
aHaNU3 UHbIX
TpeboBaHui,

npeabaABAfeMbIX

K BbIMYCKHUKaM)

Tun 3agay npodeccmoHanbHo aeatenbHocTU: HayuHo-UccneaoBaTeNbCKUiA

OcyuiectBieHne Hay4Ho-
uccneaoBaTeNbCKoM
LEeATeNbHOCTU NO PELUEHMIO
byHAAMEHTANbHBIX U
NPUKNaAHbIX 3343y
XUMUYECKON
HanpaBAEHHOCTU B CcOCTaBe
HAY4YHOro KO/I/IeKTUBaA

XMMUYECKME
BeLLEecTBa,
maTepuansl,
CbipbeBble
pecypchl,
NCTOYHUKM
npodeccmoHa
NbHOM
MHbOopMaLmn

MK-1. - CnocobeH
naaHupoBaTb paboTy u
BbIOMPATb afleKBaTHbIE
MeTOoAbl peLleHns
Hay4yHoO-
nccnenoBaTeIbCKUX
3a4a4 B BblbpaHHOM
obnactn xmmuu,
XMMUYECKOM
TEXHO/IOTUN UNN
CMEXKHbIX C XMMUEN
HayKax

MNK-1-1. CocTtaBnqaer
obwmin nnaH
nucciegoBaHuA n
[LEeTasibHble MAaHbI
OTAEeNbHbIX CTaani,
NK-1-2. Bbibupaet
3KCMepUMEHTa/IbHble U
pacyeTHoO-
TEOPETUYECKME METOAbI
peleHna NoCTaB/IeHHOM
33434M ncxoan us
MMeoLLMXCA
MmaTepuanbHbIX U
BPEMEHHbIX pecypcoB

AHanus onbITa,
nc:
19.002
23.041
26.001
26.003
26.006
26.014
40.011
40.012
40.033
40.136

Jlist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMHN B paMKaX TUCIUTIIUHBI

«CynpaMoneKynﬁpHaﬂ XUMUSD» TPUMCHAIOTCA CIICAYHOINME MCTO/JbI AKTUBHOTO/

MHTEPAKTUBHOTO OO0y4YEHUS:

JIEKIIUUA-OECEIBI.

JICKIIMKW BHU3yaJIU3allnH,

npoOJIeMHBIC  JICKITUH,




AHHOTaNMs K padoyeii mporpaMmme JUCHUILIMHBI
«HaHOXUMHA M1 HAHOTEXHOJIOTHS»

Hucuumnuna «HaHoXuMHUS ¥ HAHOTEXHOJIOTHS»  pa3paboTaHa ISt
ctyneHTtoB HampasieHuss 04.04.01 - Xumusa, o00pa3oBaTelbHONM MPOrpamMMbI
«Xummnueckass unxenepus (Chemical Engineering)». Bxoautr B 4actb yueOHOro
wiaHa, GopMHUpyeMyI0 ydyacTHUKaMHu oOpa3zoBarenbHbIX oTHomeHuil: b1.B.01.03.
TpynoeMKOCTh  JUCHMIUIMHBI ~ cocTaBisieT 3  3aueTHble  eauHuIl (108
akaJeMu4yeckux dvacoB). JlucruriaumHa Biiarouaer 14 yacoB Jekiui, 32 dac.
PAKTUYECKUX 3aHATUN U 62 Yac. caMOCTOATENbHOM pabOThI, U3 KOTOPHIX 36 Yacos
OTBOAMUTCS Ha »dK3ameH. Peanmmsyercs nucuummHa B 1 cemectpe. Popma
MPOMEKYTOUYHOM aTTecTaluu: s3k3ameH (1 cemectp).

[Ipu pazpabotke pabodeil mporpaMMbl Y4eOHOW JUCIUTUIMHBI UCIIOJIB30BAH
denepanbHBI TOCYAAPCTBEHHBIH O0pa30BaTEIbHBIA CTAaHAAPT MO HAMPABICHUIO
noarotoBkn  04.04.01 «Xumus», yTBEpKIAEHHBIM INpHUKa3oM MuHHCTEpCTBA
oOpazoBanus u Hayku PD ot 13.07.2017 Ne 655 wu yu4eOHblii MUIaH
0o0pa3oBaTeIbHON NPOrpaMMBbl.

Hucuumiuaa «HaHOXUMUST W HAHOTEXHOJIOTHS» OINMUPAETCS Ha 3HAHUS,
YMEHHMSI M HaBBIKM, YCBOCHHBIC€ TMpPU HW3YUYCHHHM TaKUX JUCHUIUIMH, Kak
«Heoprannueckass xumus», «OpraHudeckas XuMHus», «BBICOKOMOJEKYISIpPHBIE
coeIMHEHUD, «DU3NYECKUE METOJIbI MCCIIEIOBAHUS». JHAHUS, MOJYYEHHbBIE TPH
U3YYEHUU IUCHUIUINHBI «HaHOXMMHS M HAHOTEXHOJIOTHS», UCIHOJB3YIOTCS IPHU
BBITIOJITHEHUN HAYYHO-HCCJIEAOBATENbCKOW M BBIMYCKHOM KBaJIU(DUKAIIMOHHOM
pabor. CoaepkaHue IUCHUUIUIMHBI OXBaThIBAET CJCAYIOMUNA KPYr BOIPOCOB:
dbopMHpOBaHUE TMPAKTHUYECKUX M TEOPETUYECKUX CHUCTEMATUYECKHX 3HAHUW B
00JIaCTH CHMHTE3a W CTaOWIN3allid HAHOYACTHUIl M HAHOKOMIIO3UTHBIX MAaTePUAJIOB,
WCCJICIOBAHUE UX CBOMCTB COBPEMEHHBIMH (PU3UKO-XUMUISCKUMU METOTAMH.

Hean: [IpuoOperenne 3HaHUN 00 OCHOBHBIX 3aKOHAX M METOJIaX HAHOXUMHUU
1 HaHOTexHOoJIoruu. [1oAroToBKa K BBIMOJHEHUIO TPOQPECCHOHATBHBIX (QYHKIINI B
HAY4YHOM JEITEITbHOCTH.

3agayu:

1. [Ipuobperenue 3HaHUN O Haubojee aKTyaJlbHBIX HAMpPaBICHUSIX
UCCJIEJOBAaHNN B COBPEMEHHON TEOPETUUECKON U SKCIIEPUMEHTAIILHON XUMHUH;

2. [IpuoOpeTeHne 3HAHWII O CHHTE3€, METOJaX UCCIEeNOBaHUI U
MIPUMEHEHUU BEILLIECTB B HAHOCTPYKTYPHBIX TEXHOJIOTHUSIX.

JIns ycnemHoro u3ydeHusi JUCUUILIUHBI « HAHOXMMHS 1 HAaHOTEXHOJIOTHUS
y 00ydJaronmxcsi JOJMKHBI ObITh COPMUPOBAHBI CIEIYIONTUE MPEABAPUTEIHLHbBIE
KOMIIETEHIIUU:

e 3HaHME OCHOBHBIX pAa3/IeJIOB HEOPraHUYECKOM, OpPraHUYecKOd U



(bU3HYECKO XUMUH.

e 3HaHMA U YMCHHA 110 XUMHUHN BBICOKOMOJICKYJIIPHBIX U KOOPAWMHAIWMOHHBIX

COCI[HHGHI/If/'I, (1)H31/IKO-XI/IMI/I‘-I€CKI/IM METOdaM HCCIICAOBaHN BCIICCTB.

e VYMmeHue paboTaTh ¢ XUMHUYECKUMHU MIPOTrpaMMaMu M0 00pabOTKe JaHHBIX

(1)I/I3I/IKO-XI/IMI/I‘-ICCKOF0 HCCJICAOBAaHMs BCIICCTBA.

® HaBBIKM MU YMEHHE PabOThl ¢ XUMHUUYECKOW JINTEPATYpPOH, FIEKTPOHHBIMU

0a3aMu JaHHBIX.
B pesynbrare

U3Yy4CHUS

JTaHHOU

JUCIUIUTMHBL Y 00yYaroniuxcs

hopMUpYIOTCA clleyIomue mpodecCHOHAIbHBIC KOMITCTCHITHH:

HaunmeHnoBaHnue KOI[ U HAUMCHOBAHUC KOI[ W HAMMECHOBAHUEC HHAUKATOPA JOCTUKCHUA
KaTeropumn yHl/lBepcaJI])HOﬁ yHHBepcaﬂbHOﬁ KOMIICTCHIIMH
(rpynmsr) KOMIIETEHIIUH BBIIIyCKHHUKA
YHHBEPCAJIbHBIX
KOMIIeTeHI U
OIIK-2. CniocobeHn OIIK-2.1. [IpoBoaut KPUTUYECKUN aHanu3
aHaJIN3UPOBATH, pe3yNIbTaTOB COOCTBEHHBIX 3KCIEPHUMEHTANbHBIX MU
HMHTEPIIPETUPOBATH U pacueTHO-TEOPETUIECKIX paoor, KOPPEKTHO
Oonienpodeccnon | 06001IaTh pe3yabTaThl UHTEPIPETUPYET UX
QJIIbHBIC HABBIKK | SKCIIEPUMEHTAIBHBIX U
OIIK-2.2. ®opmynupyeT 3aKIIOUEHHUs] U BBIBOJBI IO
PacyeTHO-TEOPETHUECKUX
. e3ynbTaTaM  aHaju3a  JINTepaTypHBIX AHHBIX
pabot B n3bpaHHOM pesy patyp a ’
COOCTBEHHBIX JKCIIEPUMEHTANBHBIX U  PacueTHO-
00J1aCTH XUMUHU WITH 8
TEOpeTHUECKUX paboT B M30paHHOW OO0JIACTH XUMHH
CMEXHBIX HayK
WJIA CMEXXHBIX HAYK

KOZ[ 1 HAMMCHOBAHUC

Ocnosanue (I1C,

. OOBexT mm Kox u HaumeHOBaHME HHAUKATOpa aHaJIU3 MHBIX
3amaua npodeccHoHaATbHON N "
- 00sacTh poheCCHOHATBHOMN JIOCTIDKEHUA TpeOOBaHUiA,
3HAHUA KOMIICTCHIIU N HpO(I)eCCI/IOHaHI)HOI/I MPEABABIIACMBIX K
KOMITETCHIIHA BBIITYCKHUKAM)
Tun 3apa4 npodeccuoHanbHOM AesiTe1bHOCTH: HayuHo-ucciienoBaTesIbCKuii
OcylecTBieHe Hay4HO- XUMHYCCKHE
HCCIIENOBATENBCKOM BEIECTBA, NK-3 Cnocoben Ha | ITK-3-1. Amnanus oneira,
JEATEIPHOCTH IO PEHICHUIO | MaTepHAIBL, ocHOBe KputHuyeckoro | Cucremarusmpyer I1C:
(yHIaMEHTANIBHBIX U CBIPBEBbIE aHamM3a pe3yNIbTaToB | MH(OPMAIHIO, 19.002
OPUKIIAJHBIX 3a1a4 pecypcel, HUP u HUOKP | nomyudeHHyto B X0z€ 23.041
XUMHYECKOH HUCTOYHHUKH OLIEHHUBATh HUP u HUOKP, 26.001
HamnpaBJICHHOCTU B COCTaBE npogeccuona MEePCIIEKTUBBI WX | aHAJTU3UPYET €€ U 26.003
Hay4YHOT'O KOJIIEKTHBA JIBHOM NPaKTUYECKOTO COIOCTABIISET C 26.006
MHpOPMALMM | mpUMeHEeHHs U | JIUTepaTypHBIMU 26.009
NPOJIOJDKEHUST paboT B | JaHHBIMU 26.014
BbIOpanHOW  obmactu | ITK-3-2. Omnpenemnser 40.001 40.011
XUMHH, XHMHYECKOW | BO3MOXKHEIC
TEXHOJIOTHH WA | HATIPABJICHUS Pa3BUTHAL
CMEKHBIX C XHUMHEH | padOT ¥ TEPCIEeKTUBBI
HayKax MPAKTUIECKOTO
MIPUMCHCHUS

MOJTY9E€HHBIX
pe3yIbTaTOB




Jliist hopMupOBaHUS BBINIEYKA3aHHBIX KOMIIETEHIIUNA B paMKaxX JUCIMILIAHBI
«HaHoxumusl 1 HAHOTEXHOJIOTH» MPUMEHSIOTCS CIEAYIOIIUE METOAbl AKTUBHOTO
0Oy4eHHMsI: METOJI TPOEKTOB, IPYIIIOBas TUCKYCCHUS.






AHHOTaNMs K padoyeii mporpaMmme JUCHUILIMHBI
«Xumusd HepTH M raza»

Pabouas mporpamMma IUCHUIUIMHBI «XHUMHS HETH W Ta3a» pa3paboTaHa A
cTyneHToB | kypca HanpasieHuss noarotoBku 04.04.01 «Xumus», Marucrepekas
nporpamma «Xumuueckas uxeHepusi (Chemical Engineering)» B COOTBETCTBUH C
tpedoBanusiMu GI'OC BO no ganHOMY HanpaBlISHHUIO.

Kypc «Xumust HETH M raza» OTHOCHTCS K JAMCLHMIUIMHAM BapUaTUBHOU
4acTH y4eOHOro IJIaHa.

OO6miast TPyJI0EMKOCTh AMCIUILUIMHBI COCTABISET 5 3a4eTHhIX enuHuil, 180
4acoB. YUYeOHBIM ILJJAHOM NPEeIyCMOTPEHbl JEKIHMOHHbIE 3aHsaThs (14 yac.) u
npakTuueckue 3aHsATus (46 vac.), camocrosarenbHas padora (100 gac., U3 KOTOPHIX
54 yac. oTBOAMTCA Ha 3K3aMeH). {ucnumiinza peanusyercs B 1 cemectpe 1 Kypca.

OcHOBOH Ui M3y4Y€HUS AUCLMILIMHBI HEOOXOAMMBI 3HAHUS, MOJyYEHHBIE
HOCJ€ U3YYEHUs Ba)XKHBIX JUISI MOHMMaHUsA KypcoB: «OOmias M HeopraHuyeckas
xumus», «Opranmyeckas xumus», «Dusmdeckas XuUMHUA», «AHAIUTHYECKAS
xuMusy, «OOmas XuMHueckas TexHojorus», «Bbicmias maTemarukay,
«XUMHYECKasi TEXHOJIOTHUsD OakaiaBpuaTa.

Kypc «Xumus HedTH W Tra3a» MOCBSILIEH BOMPOCAM H3YYEHHsI CBOMCTB
HepTH U ra3za, (QUINKO-XMMUYECKUM OCHOBAM XUMHUKO-TEXHOJIOTUYECKUX
nporieccoB (XTII) OCHOBHOrO OpraHMYEeCKOro U HEPTEXUMUUECKOTO CHUHTE3a.
Hacrosimass mporpamma  crmocoOCTBYET — MOJYYEHHIO  HEOOXOAMMBIX IS
MPaKTUYECKON pabOThl 3HAHUM B 00JIaCTU yNPaBIICHUS MPOLIECCAMU MEPBUYHON U
BTOPUYHOI nepepaboTKH HEPTH.

3HaHUs, NOJIYUYEHHbIE IPU U3yUYEHUU IUCLHUIUIMHBI « XUMUS HEPTHU U razay,
MOTYT OBbITh UCIOJIb30BaHbl JJISl PEIICHUS PA3IUYHBIX TEXHOJOTMYECKUX 3a7ay B
pamKax y4eOHBIX AMCLUMILINH, TP BBIIOJHEHUHU KBaTU(PUKALMOHHBIX paboT.

Heab: popMupoBaHUEe CUCTEMBI 3HAHUK O (PU3MKO-XMMHUYECKHX CBOMCTBAxX
He(TU U YTIIEBOJIOPOJHBIX Ta30B; O TEOPETHUECKUX OCHOBax HedrenepepaboTKu
HE(PTEXMMUYECKOTO CHUHTE3a: KUHETHKE, TEPMOJUHAMUKE U MEXaHU3MaxX peakuui
MPOIECCOB OCHOBHOT'O OPraHMYECKOT0 M He(PTEXMMHUECKOro CHHTE3a.

3agaum:
- opMUPOBaHUE Y CTYJEHTOB MPEJCTABICHUS O XUMUUYECKUX U (PUBHKO-
XUMUYECKUX CBOMCTBAX HEPTHU U YTIECBOJOPOIHBIX Ta30B;
- opMupoBaHUE TPEACTABICHUS O HaNpaBJCHUSX TepepadoTKu HePTH U
rasa;
- opMUpOBaHNE KOMIUJIEKCHBIX TEOPETUYECKUX 3HAHUN O 3aKOHOMEPHOCTSIX
IIPOIIECCOB OCHOBHOTO OPTaHMYECKOTI0 U HEPTEXUMUUECKOTO CHHTE3a.



JIist  ycmemrHoro wW3y4yeHus JUCIHUIUIMHBL «XuMHUS HepTH H raza» y
oOy4Jaromuxcs JOJKHBI ObITh CHOPMHPOBAHBI CICAYIOIMNE IPEIBAPUTEIHHBIC
KOMIIETCHIINH:

CIOCOOHOCTBIO K  CaMOCOBEpIICHCTBOBAHHWIO W  CaMOPa3BUTHIO B
npodeccuoHanbHOM cdepe, K NOBBILIEHUIO 00IIEKYIbTYPHOIO YPOBHS;

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHWS O CTPOCHWW BEIIECTBA, MPUPOJIE
XAMHYECKON CBSI3M B Pa3IUYHBIX KJAaccaX XHMHYECKUX COCAUHEHUH s
MOHMMAaHHUsl CBOWCTB MATEpUAIIOB M MEXaHM3Ma XHMHUYECKHUX IMPOIIECCOB,
MPOTEKAIONINX B OKPYKAIOIIEM MHUPE.

O6H_I€Hp0(1)€CCI/IOHaHBHBI€ KOMIICTCHIO WA BBIITYCKHUKOB 1 HHAUKATOPLI UX
JOCTHXKCHUA

HaumeHoBaHMe KaATeropuu Koa u HauMeHOBaHUE HHAMKATOPA

KO}I 1 HAMMCHOBAaHUEC

Tpynunbl . OCTHKEHHA
(rpy ) o01enpodeccuoHaNbLHOIM o .
001enpogeccHOHAIBLHBIX obuenpogeccuoHAIBLHOI
. KOMIETEHIIHA
KOMIeTeHImii KOMIIEeTEeHIIN T
O61menpodeccHoHaIbEHbIC OIIK-1 Cnoco6en BoimonusaTh [OIK-1.2. Mcnone3yeT coBpeMeHHOE
000pyI0BaHHUE, IPOTPAMMHOE
HABBIKH KOMIUIEKCHBIE by > IPOIP
oOecrnieueHue U MpoeCCHOHAIBHEIE
OKCIICPUMCHTAJIbHBIC U 0a3bl TaHHBIX JUTS PELICHUS 3a/1a4 B

PACUETHO-TEOPETHUECKHE M30paHHOM 001aCTH XMMHUH WIN

CMCIKHBIX HAYK
MCcCIIeI0BaHMsI B U30paHHOI

OIIK-1.3. Vcnons3yer coBpeMEeHHbIE
00J1aCTH XUMHH WJIA CMEKHBIX
[PaCUETHO-TEOPETHUECKIE METO/Ib]

HayK C UCIIOJIb30BaHUEM XUMHHA TSI pelIeHus
COBPEMEHHBIX IPHGOPOB, Npo(heCCHOHATIBHBIX 33/1a4
[POrPaMMHOTO OOeCTICUeHUs U
0a3 JTaHHBIX
mpodeccuoHaIbHOrO

HA3HA4YCHU A




OIIK-2 OIIK-2.1. TIpoBOAUT KPHUTHYECKHH
AHATN3  Pe3yJbTaTOB COOCTBEHHBIX|
Cnoco6eH aHaJ'II/IBI/IpOBaTB, 3KCHepI/IMeHTaJII>HLIX n pacquHO-
TEOPETUYECKUX  pabdoT, KOPPEKTHO
MHTEPIPETUPOBATH U
MHTEPIPETUPYET UX
000011aTh pe3yabTaThI
OIIK-2.2. DopMynupyeT
PKCIICPUMCHTAJILHBIX H BaKJIIOUECHUS 51 BBIBOJIBI 110

pacquHo_TeopeTquCKHX [PC3yJIbTaTaM aHalin3a JUTCPATYPHBIX

JIaAHHBIX, COOCTBEHHEBIX|

paboT B m30paHHOK 0ONacTH

PKCIICPUMECHTAJIBHBIX W PAaCUYCTHO-

XUMHUU UM CMEXHBIX HAYK TEOPETHUYCCKUX paboT B H30paHHOM]

00JIACTH XHUMHH HITH CMEKHBIX HayK

HpO(i)eCCI/IOHaJILHBIe KOMIICTCHI WU BBIITYCKHUKOB U HHIUKATOPBLI UX

JOCTHUIKCHUA:
3anaua Oo0vexTnl | Koa m nHammenoBanne | Kog u naumenoBanue | OcHoBanue (I1IC,
npodeccuoHATHHOI WIn npodeccuoHATbHOI WHIUKATOpA aHAJIN3 WHBIX
NeATEIbHOCTH 00J1acTh KOMIIEeTeH T MOCTHKEHUSI TpedoBaHMi,
3HAHUA npo¢ecCHOHAIBHON | IpeAbsABJIsSIEMBbIX
KOMIIETEHIIN U K BBIITYCKHUKAM)

Tun 3amay npodeccuoHaNbHON ASSITETFHOCTH . HAyIHO-HCCIIEI0BATEIBCKII

IKOJIJICKTHBA

3asia4 B BEIOpaHHOMN
00JIaCTH XUMHH,
XHMHYICCKOU TEXHOJIOTHH
I CMEXKHBIX C XHMHUCH

HayKax

METOJTBI PEIICHHS
TTOCTaBJICHHON 3aJa4u
MCXOMS U3 HMCIOIIHUXCS
MaTepI/IaJILHI)IX nu

BPEMEHHBIX PECYPCOB

OcyIiecTBICHHE XIMHUYECKUE
y IK-1-1. CoctaBnger
HAYYIHO- BEIIECTBA .
y . Hl > [[IK-1 Croco6en 00l TUTaH
MCCIIEIOBATENILCKON  MaTEPUAIIbI, CCIICOBAHHS H
MesITeNbHOCTH TI0 ChIpbeBble  |[/TAHAPOBATH paboty u
meTanbHbIe TJIAHb]
PEIIEHNIO PECYPCEI,  [BLIOMpPATH aJ€KBaTHEBIE N
OTIEIbHBIX CTAIMI,
(byHIaMEHTANBHBIX M ACTOYHUKI
METO/IbI PELICHHUS]
MPUKJIATHBIX 33J1a4  [MPO(ECCUOH IK-1-2. BoiGupaer AHAIIN3 OIBITA
- 9
XIMHYECKOH ATBHO Hay1HO TC:
DKCIIEPMMEHTAIIBHBIE 1 :
HAIIPABICHHOCTH B MH(OPMALH [UCCIIEJOBATENBCKAX 19.002
COCTaBE HAYYHOTO M PaCICTHO-TCOPETHICCKUC 40.011

Js popmupoBaHUs BBIIIEYKAa3aHHBIX KOMIETEHIIMM B paMKax AUCLUILTAHBI
«Xumuss He(TH W Ta3a» MNPUMEHSIOTCA CJEAYIOIIUE METOAbl AKTHUBHOIO /

HHTCPAKTUBHOTO O6yquI/I$IZ JICKIUA-IIPC3CHTAI A, pa60Ta B MaJIbIX I'PYIIIax.



AHHOTauMs K pado4eil mporpaMme U CHUAIINHBI
«O0mas TeXHOJIOTrUA OPraHMYEeCKHUX BellleCTB U OCHOBbI MPOMbINILJIEHHO
IKOJIOTH U

Pabouass mporpamma npucuuruiHbl «OOIIasi TEXHOJOTHS OPTraHUYECKUX
BEIIECTB U OCHOBBI MPOMBIINIICHHON 3KOJOTHHM» pa3paboTaHa Ui CTYACHTOB 1
Kypca  HampasieHus — noaroroskn  04.04.01 «Xumus»,  mporpamma
«DyHaamMeHTanbHask XUMHUS.

[Ipu pa3zpabotke paboueil mporpaMMbl y4eOHOW JUCHUIUIMHBI MCIOJIb30BaH
@denepanabHbIl TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT MO HAMPABIECHUIO
noarotoBkn 04.04.01 «Xwumusi», yTBEpXKIAEHHBIM IpUKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku P® or 13.07.2017 Ne 655 wu y4eOHBIA T1UIaH
o0pa3oBaTeIbHON MPOrpaMMBbl.

Kypc B1.B.03 «OO6miasi TeXHONOTUSI OPraHUYECKUX BEIIECTB U OCHOBBI
INPOMBIIUIEHHONM  JKOJIOTUW»  OTHOCUTCA K  OOf3aTelIbHBIM  JTUCIUIUIMHAM
BapHaTUBHON YacTU y4yeOHOrO IUIaHa.

OO6miasi TPyAOEMKOCTh AMCIUIUIMHBI COCTAaBIsAE€T 3 3a4eTHbIC €IAUHUIIBI,
108 gacoB. Y4eOHBIM IJIAHOM TPETyCMOTPEHBI JICKITHOHHBIE 3aHsTHs (18 "ac.), u
npaktudeckue 3aHatus (36 dac.), camocrosdrenbHas pabora (54 yac.).
JucuunnuHa peanusyercs Bo 2 cemectpe | kypca.

[Tporpamma Kypca BKIIIOUAET: XUMUYECKHE MPOLECCHI, UX MOACIUPOBAHUE U
pacdeTbl, OCHOBHbIE THUIIBI  PEAKTOPOB JJII XUMHUYECKHX  IPOILIECCOB,
KOHCTPYKTHBHBIE OCOOCHHOCTH amnmnapaTroB, BbIOOP ChIpbS, SKOHOMHYECKHE
NOKa3aTeau IPOU3BOJICTBA.

3HaHUs, TOJYYEHHbIE MPU H3YHYEHUH AUCHUIUIMHBI «OO0IIas TeXHOJOTHS
OpPraHUYECKUX BEIIECTB M OCHOBbI IPOMBILIUIEHHON AKOJIOTUHW», MOTYT OBbITh
WCIIOJIb30BAaHbl  TMPU  WM3YyYEHUHU TPOYUIBHBIX  JUCIHUIUIMH, B  HAy4HO-
HCCIIEIOBATENbCKOM paboTe CTYIEHTOB M TpU TOATOTOBKE  BBIMYCKHOMN
KBATH(PUKAIIMOHHOMN paOOTHI.

Heabro Kypca sBisgercds (OPMUPOBAHUS OCHOB TEXHOJIOTMYECKOTO
MBIILJIEHUS, BBISIBJIEHUE B3aMOCBS3U MEXIY XUMHUECKOW HAYKONM U XMMHUYECKOM
TE€XHOJIOTHEW, TOHUMaHUE MHOTOYPOBHEBOTO U MHOTOKPUTEPUAIILHOTO XapaKTepa
XUMHUKO-TEXHOJIOTHYECKUX TMPOLIECCOB W XUMHKO-TEXHOJIOTHUECKUX CHUCTEM,
NpUOOpPETEeHNE HAYaIbHBIX HABBIKOB JKCIEPTU3bl XUMHUKO-TEXHOJOTUYECKHUX
pELLICHUN.

3agaum:

o [IpuoOpeTeHue 3HaHUN O XHUMHKO-TEXHOJIOTMUECKHX IIpoIleccax, uX
MOJICJIMPOBAHUMU M PacyeTax, OLEHKE BO3MOYKHOCTH MX OCYLIECTBJIEHHUS C TOYKH
3peHusT  XUMH3Ma,  (QU3MYECKUX  3aKOHOMEPHOCTEH,  KOHCTPYKTHUBHBIX



O0COOEHHOCTEW ammaparoB, BBIOOpPA CBHIPhS, OSKOHOMHUYECKHX IIOKa3aTeJeu

IIPOU3BOJICTBA.

e 3HaKOMCTBO C COCTaBOM H CTPYKTYpOM XMMHUYECKOWTEXHOJOTUHA H
XUMHUYECKOTO TMpou3BojicTBa. [IpmoOperenne 3HaHUN 00 HepapXUUYECKON
OpraHM3ald XHMHUKO-TEXHOJIOTUYECKUX CHUCTEM Ha IpUMEpPax COBPEMEHHBIX
IIPOU3BOJICTB.

e [IpuoOpereHne yMeHHMII OLEHMBATb U, B HEKOTOPBHIX CiydYasx,
pacCUMThIBaTh OCHOBHBIE I10KA3aTEIM XUMHUKO-TEXHOJOTHYECKUX IPOLECCOB,
LIMPOKO PACIpPOCTPAHEHHBIX aIllAPaTOB, CPABHUBATh TEXHOJOTMYECKUE PEIICHUS

XUMHUKO-TCXHOJIOTHYCCKUX 3aJa4d, HMCIIOJb30BATb IIPpHW PACUYCTaX KPUTCPHUAIBHBLIC

3aBUCHUMOCTHU.

O6HICHpO(1)€CCI/IOHaHI)HBIe KOMIICTCHIOWKX BBIIIYCKHUKOB W HWHIWKATOPBI HX

JOCTHIKCHUA .
HaumenoBanue KO}I U HAUMECHOBAaHUEC KO}I H HAMMECHOBAHUE HHAUKATOPA
KaTeropuun yHnBepca.anoifl KOMIIETCHII MU JOCTHIKCHU A yHHBepcaHBHOﬁ KOMIIETCHIIUHU
(rpynnbr) BBIIIYCKHMKA
YHHUBEPCAJbHBIX
KOMIICTCHIIMHN
OIIK-2. Criocoben OIIK-2.1. IlpoBoauT KpUTHYECKUIT
aHAJIM3UPOBATb, aHallu3 Ppe3yJIbTaTOB COOCTBEHHBIX
MHTEPIPETHPOBATH M 0000IIaTh | SKCIIEPUMEHTAIBHBIX M PAacYeTHO-
pe3yibTaThl TEOPETUYECKUX PpabOT, KOPPEKTHO
OOmenpodeccuo | 3KCIepUMEHTATbHBIX U UHTEPIPETUPYET UX
HaJIbHBIC HABBIKU | pacueTHO-TeopeTHyeckux padot | OIIK-2.2. dopmynupyer 3aKiIoueHHs
B U30paHHOM 00J1aCTH XUMUHU U BBIBOJBI IO pe3yjbTaTaM aHaJIN3a
WIN CMEKHBIX HAayK JUTEPATYpPHBIX JIaHHBIX, COOCTBEHHBIX
OKCHEPUMEHTAIBHBIX W PacyeTHO-
TEOPETUYECKUX paboT B U3OpaHHOI
00JTaCTH XUMHH WJIA CMEKHBIX HAYK

HpO(I)eCCI/IOHaJ'II)HBIe KOMIICTCHIIMHY BBIITYCKHUKOB H HHIUKATOPBLI NX NOCTHUKCHUA:

Tun 3apay npodeccmoHanbHoM AeaTenbHocTU: HayuHo-UccneaoBaTeNnbekuia

OcyuLecTBieHme Hay4yHo- XMMUYECcKne MK-1. - CnocobeH MK-1-1. Coctasnaert AHanus onbiTa,
uccnenoBaTebCKoM BELLECTBa, naaHMpoBaTb paboty U | obwwmit naaH nc:
LEeATEeNbHOCTU MO peLeHnto | maTtepuasnbl, BblOMpPATb aleKBATHbIE | MCCAeA0BAHUA U 19.002
byHAaMEHTaNbHbIX U CblpbeBble MeToAbl peweHna JeTajbHble MiaHbl 23.041
NPMKNALHbIX 33434 pecypchbl, Hay4HO- OTAENbHbIX CTaANM, 26.001
XMMUYECKOM WUCTOYHUKKN nccnenoBaTeNbCKnx MNK-1-2. Bbibupaet 26.003
Hanpas/IeHHOCTW B COCTaBe npodeccmoHa | 3afay B BblbpaHHOM 3KCMepuMeHTasbHble U 26.006
Hay4YHOro KOJI/IeKTNBaA JIbHOM obnactn xummm, pacyeTHo- 26.014
MHPoOpMaLMM | XMMUYECKOM TeopeTUYecKkne meToabl 40.011
TEXHOJIOTUN UNn pelleHusn 40.012
CMEXKHbIX C XMMMUEN NnocTaB/IeHHOM 3a4auun 40.033
HayKax McxoaAa U3 MMerLLmxcsa 40.136
MaTepuanbHbIX U
BPEMEHHbIX pecypcoB

Tun 3aga4 npodeccMoHaNbHOM AeATENbHOCTU: HAYYHO-NEeAarorMyecKui.




PaspaboTka u peanusaumsa | Obpasosatenb | MK-7. CnocobeH MNK-7-1. nc:

obpasoBaTesibHbIX Hble OCYLLLECTBNATb Mposoaut 01.001
NpPOrpaMm BbICLUEN LWKOAbI, | NPOrpaMmbl U | NeAarornyeckyro TeopeTnyeckune " 01.003
cno, Ao obpasoBaTtenb | AeATeNbHOCTb B | MpaKTUYeCKne 3aHATUA 01.004
Hbll1 Npouecc pamkax nporpamm BO, | no npodunio
B BbiCLUEN cnow go nporpaMmmbl B pamKax
WwKone, nporpamm BO (ypoBeHb
cucteme CNO 6akanaspwuar), CNO n 40
n 00 MK-1-2.
OpraHusyeT 1 ynpasnsaet
NPOEKTHOM
[eATeNIbHOCTbIO
obyyatowmxca

MK-1-3 MNpumeHsaeT B
CBOEW AeATeNIbHOCTH
HOPMbI
npodeccMoHanbHOM
3TUKK, obecneumBaeT
KOHPUAEHLMANBHOCTb
cBefleHul o cybbeKTax
obpasoBaTenbHbIX

OTHOLLIEHUH,
NoNyYeHHbIX B npouecce
npodeccMoHanbHoM
[eATenbHOCTU
MK-8 CnocobeH MK-8-1.
OCYyLLLeCTBNATb PaspabatbiBaeT
OpraHM3aunoHHO- 3NEeMEeHTbI nporpamm
meToauyeckoe OVCLUNANH B
COMNpoOBOXKAEHMNE COOTBETCTBUMN C
obpasoBaTesIbHOro HOPMaTMBHO-
npouecca no | NPaBOBbIMW aKTamMu B
nporpammam BO, CMNO | cdepe BO, CNO u 40
n 4o MK-8-3. Ocywecrenaet

oTbop negarornyecknx u
OPYrux TEXHONOIUI, B
TOM uncne
MHPOPMALMNOHHO-
KOMMYHWKALMOHHDbIX,
MCMNONb3yeMblX NpK
pa3paboTKe OCHOBHbIX U
AOMONHUTENbHBIX
obpasoBaTesnbHbIX
nporpamm u ux
3/1eMEHTOB

s hopMupoBaHwsI BBIIICYKa3aHHBIX KOMITETEHITUH B paMKax JUCIUTITHHBI
«TBepaodasHplii CHHTE3 SJIEMEHTOOPTAHHYECKUX COSAMHEHUI PUMEHSFOTCS
CJIEIYIOIME METO/IbI aKTUBHOTO/ HHTEPAKTHBHOTO O0YYEHHUSI: TPOOIEMHBIC

JICKIIWH, JICKIIMU-0eCeIbI.



AHHOTaIMs K padoyeii mporpaMme JUCHMIIJIMHBI
«XuMHUA 4 PU3UKA IOJTUMEPOB)

JuciuminHa «Xumust 1 pU3KMKa MOJIUMEPOB» pa3padoTaHa i CTYAEHTOB
HAIpaBJICHUS 04.04.01 — Xumusl, o0pa3zoBaTeIbHON nporpamme
«DyHIaMEHTANbHBIE XUMHUYECKUE WCCIENOBAHUSA BEUIECTB M MATEPHUAIOBY.
Bxoaut B yacTh yueOHOTO 11aHa, (OPMHUPYEMYIO YHACTHUKAMU 00pa30BaTEIbHBIX
otHomienuii: b1.B.04. TpynoemkocTh AuCHUIUIUHBI 4 3a4eTHBIX eauHulbl (144
yac.). Jucuumnnuna BritoyaeT 18 yacoB sekiui, 36 4acoB MPaKTUYECKUX 3aHITHM
1 90 yac. caMoCTOsATENBHOM paboTh, U3 KOTOPHIX 36 YaCOB OTBOJUTCS HA HK3aMEH.
Peanuzyercs aucuumniuHa B 2 cemectpe. dopMa MpOMEKYTOUHOM aTTECTALMM:
9K3aMeH (2 ceMecTp).

[Ipu pa3zpaboTke pabodeil mporpaMMbl Y4eOHOU JUCIUIUIMHBI UCIOJIb30BAH
denepanbHBI TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTAaHAAPT MO HAMPABICHUIO
noarotoBku  04.04.01 «Xumus», yTBEpKIAEHHBIM MNpHUKa3oM MuHHCTEpCTBA
oOpazoBanus u Hayku P®D or 13.07.2017 Ne 655 wu yu4eOHblii MUIIaH
00pa3oBaTeIbHON NPOrpaMMBbl.

JNucuuminaa «XuMus 1 PU3nKa MOJIMMEPOBY ONMUPAETCS HA 3HAHUS, YMEHUS
M HaBBIKM, YCBOEHHbIC NPH H3YUYCHHM TaKUX JUCHUIUIMH, Kak «OOmas u
HeopraHudeckass XuMmus», «Opranuyeckas Xumusy, «Duznueckas XUMUN»,
«burooprannueckas XuMHs», « AHAUTUTHYECKA XUMHUS.

Ieap ocBOEHUS TUCHHUILJIMHBI

[lenpt0 OCBOCHUS MUCHMIUIMHBI «XUMHS U (DHU3UKA TOJTHUMEPOB» SBIISCTCS
MpUOOpEeTeHUEe 3HAHMK O TaKuX pasjellax XuUMHM KaK  pajguKalibHas
MOJUMEpPU3AIUs: MEXaHU3M M KHUHETHKA, <OKUBas» IoduMepu3anus u OJIOK-
COTIOJIUMEPHI,  cTepeocnenuduyHas  MOJUMEpU3AIis,  COMOJIMMEpU3AITHs.
CuivBaHue nNoauMepoB, KOHPOPMAIITMOHHBIN aHATU3 MOJTUMEPOB U 1IeMHAsT MOJIENb.
DONacTUYHOCTh: MOJEKYJsIipHAs TEOpus W (PU3NUECKOE MOBEJACHUE, TEXHOJIOTHUS
BYJIKAHU3ALINH.

3agauyn IMCUMILIMHDBI:

1 — ®opMupoBaHUE W 3aAKPEIUICHUE 3HAHUM O 3aKOHOMEPHOCTSX PAa3BUTHUA
XUMUYECKOW HAyKU U MOHMMaHWE OOBEKTHUBHON HEOOXOIUMOCTH BO3HUKHOBECHHS
HOBBIX HaNpaBJICHUI B HAYKE;

2. - @opmupoBaHWE M 3aKpeIJICHHWEe 3HAHUH O HamboJiee aKTyaJbHBIX
HaIpaBJICHUAX UCCIIEIOBAaHUN B COBPEMEHHOU TEOPETUYECKOU u
AKCIMEPUMEHTATBHOU XUMHUHU;

3- ®opMupoBaHHE M 3aKpEIJICHWE 3HAHUHW O CHHTE3€ W HCCIIEIOBaHUU
BEII[ECTB C HOBBIMU HEOOBIYHBIMU CBONCTBAMM.



JIJist ycrienmHoro M3y4eHus JUCIUIUIMHBI « XUMUS U (PU3UKa MOJTUMEPOBY Y
oOy4Jaromuxcs JOJKHBI ObITh CHOPMHPOBAHBI CICAYIOIMNE IPEIBAPUTEIHHBIC
KOMITCTCHIIUH

e 3HaHWE OCHOBHBIX  pa3lejOB  OPraHWYECKOH, HEOPTaHUYECKOH,
(bU3HYECKO XUMUHU.

e VMeHHE NPUMEHATH TOJYYCHHBIC NMPU HM3YYCHHH OCHOBHBIX pa3JeiioB
XUMUU 3HAHUS 71 TIOHMMAaHWS W OOBSICHEHUS HEOOBIYHBIX CBONCTB HOBBIX
BEIIECTB.

e 3HaHWS M HaBBIKH MPOBEJCHUS XUMHUYCCKUX SKCIICPUMECHTOB.

e 3HaHUS W HABBIKK YCTAHOBJICHUS CTPYKTYPHI OPTaHUYECKUX BEIIECTB H
UX aCCOIMATOB C HEOPTAaHUIECKUMHU U OPTaHUICCKUMU MOJICKYJIAMH.

e dopmupoBaHWEe yMEHHUH ¥ HABBIKOB IO MPUMEHEHHUIO TOJYYCHHBIX
3HAHMK O HOBBIX HAIPABJICHUSAX B XMMHH M HOBBIX BEIIECTBAX s OyIyIICH
npodeCCUOHATBHON AESITETLHOCTH.

B pesynbrate o0yJaronmxcs

dbopMHpyIOTCS  CIEeAyIOIINe

U3y4eHUsT JaHHOW JUCHUIUITMHBI Y
OOIIEeKYJIbTYpHBIE U  00mIenpodecCHOHAIBHBIC

KOMIIETEHIINH (3JIEMEHTBI KOMIIETEHIINN).

HauMeHoBaHue Koa v HammeHoBaHMe Koa n HammeHoBaHue HHIAUKATOpa
KaTeropumn yHnBepcam,Hoﬁ KOMIIETCHIIUH JOCTHIKCHUHA yHuBepca.m,Hoii KOMIIETCHIIUN
(rpynnbi) BbIIIYCKHMKA
YHHMBEPCAJbHbIX
KOMIICTCHIINHA
OIIK-2. CnocoOen | OIIK-2.1.  [IpoBoAWUT  KpUTHYECKUI
aHaJIM3MUPOBATh, aHaJlu3  pe3yJIbTaTOB  COOCTBEHHBIX
UHTEPIPETHPOBATh U 0000IIAThH | IKCIIEPUMEHTAIBHBIX 51 pacyeTHoO-
pe3yabTaThl TEOPETHYECKUX pabor, KOPPEKTHO
OBmenpodeccHo JKCIIEPUMEHTAJIbHBIX U | UHTEPIIPETUPYET UX
HaTbHEIE Happmc | PAC ICTHO-TEOPETHIECKHX pabot | OIIK-2.2. dopmynupyeT 3aKIOueHus u
B n30paHHOW 0O0JacTH XMMHUH | BBIBOABI IO  pe3yjibTaTaM  aHalu3a
WJIM CMEXXHBIX HayK JUTEPAaTypPHBIX JIaHHBIX, COOCTBEHHBIX
JKCIIEPUMEHTAJIbHBIX 51 pacyeTHoO-
TEOpEeTUYEeCKMX paboT B u30paHHOU
00JIaCTH XMMMHU WJIM CMEKHBIX HAyK

3apava npodeccmoHanbHoM
AeATeNbHOCTH

O6beKT Unn Kog, n HaumeHoBaHue
obnactb npodeccmoHanbHOM
3HaHuA KOMMeTeHL MM

Koa v HaumeHoBaHue
WMHAMKaTopa
[OCTUXKEHUA

npo¢deccuoHanbHOM
KOMMeTeHLMn

OcHosaHue (NC,
aHaNM3 NHbIX
TpeboBaHui,

npeabaBAAeMbIX

K BbIMYCKHUKaM)

Tun 3agau npodeccmoHanbHo aeatenbHocTU: HayuHo-UccneaoBaTeNbCKUiA

OcyLwiecTBNeHMe Hay4Ho-

nccnenoBaTelbCKom

[OeATeIbHOCTU NO PeLLEHUIO
byHAAMEHTaNbHbIX U

NPUKNAAHbIX 3a4a4

XMMUyeckune MK-1. - CnocobeH
BeLecTBa, naaHMpoBaTb paboTy u
martepuansl, BblIBUpPaTb afleKBaTHble
CblpbeBble MEeTOAbl peLleHns
pecypcol, Hay4YHO-

MNK-1-1. CoctaBnqaer
obwmint nnaH
nccnenoBaHua m
AeTanbHble NaaHbl
OTAE/IbHbIX CTaani,

AHanus onbITa,
nc:
19.002
23.041
26.001




XMMUYECKoM
HanpaBAEHHOCTU B cOCTaBe
HAY4YHOTo KOJ/I/IeKTMBA

NCTOYHUKM
npodeccmoHa
NbHOM

MHPopmaLmm

nccneaoBaTeIbCKUX
3334 B BblIbpaHHOM
obnactn xummm,
XUMUYECKOM
TEXHONIOTUN UK
CMEXKHbIX C XMMUEN
HayKax

MNK-1-2. Bbibupaet
3KCNepuUMeHTasIbHble U
pacyeTHo-
TEOPETUYECKNE METOAbI
pelleHna NOCTaBNEHHOM
3aJa4m Ucxona us
MMeEoLLMXCA
MaTepuanbHbIX U
BPEMEHHbIX Pecypcos

26.003
26.006
26.009
26.014
40.001 40.011

MNK-2- CnocobeH
NpPOBOAUTbL MNAaTEHTHO-
MHGOPMaLMOHHbIE
nccnenoBaHun B
BblbpaHHOM 0bnacTn
XUMUKU n/vnnn
CMEKHbIX HayK

MNK-2-1. MposoauT NOUCK
CneLmanm3npoBaHHoOM
nHdopmaumu B
naTeHTHO-
MHPOPMALMOHHbIX Hasax
OaHHbIX

MNK-2-2. AHanunsunpyet 1
0606uLaeT pesynbTaThl
NaTeHTHOro Nomcka no
TEMaTUKe NPOeKTa B
BblbpaHHOW 0bnacTn
XUMUU (XMMUYECKOM
TEeXHoI0rnmn)

AHanus onbiTa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[J'ISI q)OpMI/IpOBaHI/ISI BbINICYKAa3aHHbBIX KOMHGTCHHI/Iﬁ B paMKax JOUCIHUIIIINHBI

«XUMHS U (1)1/13141(& MMOJIUMECPOB» IIPUMCHANOTCA CICAYIOIINC MCTOIbI aKTUBHOTO/

HHTCPAKTHUBHOI'O 06y‘IeHI/I}I:

JIMCKYCCHS.

JICKIIMKM BU3YyaJInW3alluu,

HpO6JICMHI>Ie JICKIINH,




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«XUMHUSA KAPOOHWJIbHBIX COeIMHEHUI»

HucruminHa «XuMmusi KapOOHWJIBHBIX COCIMHEHMID» paszpaboTaHa Jyis
ctynentoB HampaBieHus 04.04.01 - Xwumusg, Maructepckol MpoOrpaMmel
«Xummnueckass umxeHepust (Chemical Engineering)». [lpu paspaboTtke paboueit
pOrpaMMBbl y4eOHOM JUACUUTUTUHBI HCIIOJIb30BaH denepalbHbIN
rOoCyJAapCTBEHHbIH 00pa30BaTEIbHBIM CTaHAAPT IO HAIMPABICHUIO MOJATOTOBKH
04.04.01 «Xumus», yTBEpKIECHHBIA NpuKazoM MHHHCTEpCTBA OOpa30BaHMS H
Hayku P® ot 13.07.2017 Ne 655 u yueOHbIH 11aH 00pa30BaTENbHON IPOTrPaMMBI.

Bxomgur B yacTth ydeOHOro IutaHa, GOPMHUPYEMYH  yYaCTHUKAMH
o0Opa3oBaTeIbHbIX OTHOLIEHUH — NMCUUILTUHEI 110 BiOOpy: B1.B.JIB.01.01.

OO6miast Tpy10eMKOCTh OCBOeHMS aucHuIuinHbl cocrapisieT 3 3ET, 108 gac.
VY4eOHbIM TUTaHOM MPEAYCMOTPEHBI JEKIUOHHBIE 3aHATUs (4 yac), mabopaTopHbIe
pabotel (32 uvac), camocTosiTenbHas padoTa ctyneHTta (36 yac), U3 KOTOpBIX 36
4acoB OTBOAMTCS Ha MOATOTOBKY K 3K3aMeHy. PeanusyeTrcss AMCUUILIMHA BO 2
ceMectpe. Dopma MPOMEKYTOUHOM aTTECTAlMU: IK3aMeH (2 ceMecTp).

Hucrummmaa « XuMusi KapOOHUIIBHBIX COCJIMHECHHIY OMUpacTcs Ha 3HAHUA,
YMEHHMSI M HaBbIKM, YCBOCHHBIC€ TMpPU HW3YUYCHHH TaKUX JUCHUIUIMH, Kak
«Oprannueckas xuMus», «MexaHW3Mbl peakUuid OPraHUYECKUX COECIMHEHUN»,
«Crepeoxumus», «OpraHM4eCKUid CUHTE3» U APYTHE.

Heab ocBoeHUs1 AUCHUNIMHBI

- yrinyOJieHre M pacliupeHue 3HaHUuil 00 OJHOM U3 OCHOBHBIX KJIacCOB
COCIMHEHUN OPTaHMYECKON XUMUU — XUMUU KapOOHWIIBHBIX COEIUHEHUN;

- yrayOJeHue Y pacliupeHUe 3HAHUM O MPAKTHUYECKHUX BO3MOXKHOCTSIX
MCIOJIb30BaHUS KapOOHUIIBHBIX COCAMHEHUI B OPraHMYe€CKOM CHHTE3E;

- MpuoOpeTeHre 3HaHUI O MOCIEAHNX HanboJiee aKTyalbHbIX HAlPaBICHUSIX
B JJaHHOM 00J1aCTH.

3amaun TUCUMILUIUHBI:

— ymIyOJIeHHE W paclIupeHue 3HAHWW O CIoco0ax CHUHTE3a U OCHOBHBIX
TAMaxX peakuuit wmoHo-, au-(1,2-, 1,3-, 1,4-, 1,5)-, nonukapOOHWIBHBIX
COCIUHCHUM;

- OBJIAJICHHUE U 3aKPEIUICHHE YMEHHUS U HaBBIKOB ONTUMAJILHOTO BbIOOpa
METOJIOB U YCJIOBUH MPOBEJACHUS CUHTE30B KAPOOHWIBHBIX COCIUHEHUI;

-yriIyOJIeHHe U 3aKpEIUIeHHe YMEHHUS MPAaBUIIbHO UHTEPIPETUPOBATD
MOJIyYeHHbBIE PE3YJIbTAThl HA OCHOBE BCE COBOKYITHOCTH UMEIOLUXCS TAHHBIX,
YUHUTBIBasl PA3HOIJIAHOBOCTh MPOTEKAOIINX TPOLIECCOB.

JUIs  yCcHemHoro OCBOEHHUS JUCHUIUIUHBI  «XUMHUA  KapOOHUIIBbHBIX
COCIMHEHUI» Yy OO0Yy4Yalomuxcsi JOJKHBI OBbITh C(HOPMUPOBAHBI  CIIETYIOIIHNE
MpEeABAPUTEIbHBIE KOMIIETEHIIUHN:



-BJIaJICHUE CUCTEMOH (yHIaMEHTAIBHBIX XUMUUECKUX MTOHSATUH - YMEHHE

HCIIOJIB30BAThb PAHCC HpI/IO6peTeHHBIe 3HaHUA TCOPCTHUICCKHUX OCHOB

¢dbyHIaMeHTaIbHBIX Pa3AesioB XUMUU MPU PELICHUH NMPOPECCHOHANBHBIX 33/1a4;

- BJIaACHUC HABbIKAMH XUMHWYCCKOI'O OKCIICPUMECHTA, OCHOBHBIMHU

CUHTCTHYCCKMMHU U aHAIIUTUICCKUMHU MCTOJAMU IMOJIYUCHHA N NU3YUCHHA
XUMHWYCCKUX BCIICCTB U peaKHHﬁ;

- BJIaACHUC OCHOBHBIMH HAaBbIKAMH HCIIOJIb30BAHHA COBPEMCHHLBIX MECTOA0B

HCCIICA0BAaHMA N aHaJIM3a BCIICCTB U MAaTCPHUAJIOB, a TAKIKC IIPOAYKTOB M3 HUX;

- 3HAHHUC HOPM TCXHHUKH 0e30IacHOCTH U YMCHHUC PCAJIN30BATH UX B

J'Ia60paTOpHI>IX N TCXHOJIOTHYCCKUX YCIIOBUAX

- CIIOCOOHOCTH TOJTy4aTh U 00padaThIBaTh PE3yJIbTAThl HAYUHBIX

OKCIICPUMCHTOB C UCIIOJIb30BAHUCM COBPCMCHHBIX KOMIIBIOTCPHBIX TEXHOJIOTHM.

HNuTepakTuBHBbIE (POPMBI

COCTaBIAIOT 6 4YacoB JeKUMidi W 6 4Yacos

MMPAKTHYCCKHUX 3aHATHH BKJIIOYAIOT B ce0s JICKIIMM BHU3YyaJIM3allnu, HpO6HeMHBIe

JICKIIHH, JICKIIHU-0CCEIbI.

B  pesynbrare

W3YYECHHUS

JTAaHHOU

JUCHUIUIMHBL Y

(bopMHpYIOTCA CAEAYIOIINE KOMIETEHIIMH (3JI€EMEHThl KOMIIETEHIIH).

oOyyarommxcst

HaunmenoBanmue Kon u HammeHoBaHue Kon u HauMeHOBaHHMe MHANKATOPA J0CTUKEHUSI
KaTeropuu YHHMBepPCAJbHOH KOMIIeTeH MU YHHBepPCAJbHOH KOMIIETEeH U
(rpynmnsr) BbIIIYCKHHKA
YHHBEpPCAJIbHBIX
KOMIIETCHIINH
OIIK-2. Cnioco6en OIIK-2.1. IIpoBogMT KpPUTHUYECKHUN aHAIU3
AQHAJIM3UPOBATH, pe3yJIbTaToB COOCTBEHHBIX
MHTEPIPETHPOBATH U 0000IIATh | IKCIIEPUMEHTAIBHBIX pac4yerHo-
pe3yJIbTaThl TEOPETUYECKUX pabor, KOPPEKTHO
O6menpodeccuo | sKCepUMEHTATbHBIX H UHTEPIPETUPYET UX
HaJIbHBIC HABBIKM | pacueTHoO-TeopeTnueckux pador | OIIK-2.2.  ®opMmynupyer 3akiIlOYeHHUS U
B M30paHHOM 00JIACTH XUMUU BBIBOJIbI 1o pe3yiabTaTam aHanusa
WJIA CMEXXHBIX HAYK JINTEPATYPHBIX JTaHHBIX, COOCTBEHHBIX
DKCIIEPUMEHTAIBHBIX pac4yerHo-
TEOpEeTUYECKUX paboT B M30paHHOHN 06iacTu
XUMUU WIN CMEKHBIX HAYK

3apava npodeccmoHanbHoM
AeATeNbHOCTU

O6beKT nnun
obnactb
3HaHMA

Koz n HammeHoBaHue
npodeccMoHanbHOM
KomneTeHunmn

Koa v HaumeHoBaHue
WMHAMKaTopa
[OCTUXKEHUSA

npo¢deccuoHanbHOM
KOMMeTeHLUn

OcHosaHue (NC,
aHaNn3 NHbIX
TpeboBaHwui,

npeabaBAAeMbIX

K BbIMYCKHUKaM)

Tun 3agau npodeccmoHanbHo aeatenbHocTU: HayuHo-UccneaoBaTeNbCKUiA

OcylecTBneHme Hay4yHo-
nccnenoBaTelbCKom
OEeATEeNbHOCTU MO pelleHnto
byHAaMEHTaNbHbIX U
NpUKNaaHbIX 3a4au
XMMUYECKOMN

XUMUYECKne
BELLECTBa,
maTepuansl,
CblpbeBble
pecypchl,
NCTOYHMKM

MK-1. - CnocobeH
naaHnMpoBaTb paboTy u
BbI6GMpPaTb a4eKBaTHblE
MeToAbl peLleHns
Hay4Ho-
nccnenoBaTeNbCKMxX

MNK-1-1. CoctaBnqaer
obwmin nnaH
uccneaoBaHua n
AeTasibHble MAaHbl
OTAE/IbHbIX CTaani,
MNK-1-2. Bbibupaet

AHanus onbITa,
nc:
19.002
23.041
26.001
26.003




HanpaB1eHHOCTN B COCTaBe
HAay4YHOro KoNneKTunBa

npodeccmoHa
NbHOM
MHbopMmaLmn

3a4a4 B BblbpaHHOM
obnactn xmmuu,
XMMUYECKOM
TEXHOIOTUN UK
CMEXKHbIX C XMMUEN
HayKax

JKCNepMMEHTaNbHbIE U
pacyeTHo-
TeopeTuyeckme MeToapbl
peleHna NoCcTaBleHHOM
3aJa4ym nucxoga us
NMeoLLLMXCA
MaTepuasbHbIX 1
BPEMEHHbIX Pecypcos

26.006
26.014
40.011
40.012
40.033
40.136

NK-3 CnocobeH Ha
OCHOBE KPUTMYECKOro
aHanM3a pesynbTaToB
HWP " HUOKP

oueHunBaTb
nepcneKkTusbl nx
npaKkTn4yeckoro
npumeHeHunA 7]

npogonxeHnsa pabot B
BbibpaHHOW  obnactu
XMMWKN,  XMMUYECKON
TeXHoNornn nam
CMEXHbIX C XUMUEW
HayKax

MnK-3-1.
CuctemaTtusmpyer
MHpopmaLmtio,
nony4eHHyto B xoge HUAP
n HWOKP, aHanusnpyert
ee 1 conocTaBnAeT ¢
NNTEPATYPHbIMK
OAHHbIMU

MNK-3-2. Onpepenset
BO3MOMHble
HanpaBAeHWA pPa3BUTUA
paboT W nepcneKkTuBbI
npaKTU4ecKoro
npUMeHeHuA
NONYYEHHbIX
pe3ynbTaTos

AHanus onbiTa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[J'ISI (bOpMI/IpOBaHI/IH BbIIICYKAa3aHHbIX KOMHCTGHHI/Iﬁ B paMKax AUCHUILIWHBI

«XuMusi KapOOHUJIBHBIX COEIUHEHUI»

IMPUMCHAIOTCA CICAYIOMMUE MCTO/bI

aKTHUBHOTO/ HHTCPAKTUBHOT'O o6yqu1/151: JICKIIMKW BU3yaJIW3allliu, HpO6J’ICMHBIG

JICKIINU, J'IeKIII/II/I-6CCC,HBI, HUCCIIeA0BATEIILCKUM METOI.




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«MeTpoJiorusi B AaHAJIUTHYECKOH XUMUID)

Jucrummaa  «MeTposorusi B aHAJTUTHYECKOW XHUMHF» pa3padoTaHa Jijist
MarucTpaHToB, 0Oyyaromuxcs mo HampapiieHuo noArotoBku 04.04.01 - Xumus,
Maructepckoi mporpammbl «Xumudeckas uHxkenepusi (Chemical Engineering)y.
IIpu pa3zpaborke pabouell mHporpaMmbl Y4e€OHOW JUCIUIUIMHBI HMCIOJb30BaH
®denepanabHbIl TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT MO HAMPABICHUIO
noarotoBkn 04.04.01 «Xwumus», yTBEpXKIAEHHBIM IpUKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku P® ot 13.07.2017 Ne 655 wu y4eOHBIM TUIaH
o0pa3oBaTeIbHON MPOrpaMMBbl.

Hucuummaa «MeTponoruss B aHAJIUTHYECKOM XUMHW» BXOIWT B 4acTh
y4eOHOTO T1aHa, POPMUPYEMYIO YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUN —
JTUCIUTUIMHEI 110 BeIOOpY: B1.B.JIB.01.04.

OO6mast TpyA0EMKOCTh OocBOoeHUs1 auciuiuinHbl coctapiser 3 3ET, 108 uyac.
Y4eOHBIM TUTAHOM TIPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (4 yac), mabopaTopHBIE
pabotsl (32 yac), camocTosiTenbHas padoTta cryjeHTa (36 4dac), u3 KOTopeix 36
4acoB OTBOAMTCS Ha IMOATOTOBKY K 3K3ameHy. Peanusyercs AucUMIUIMHA BO 2
cemectpe. Popma MpoMeKYTOUHON aTTEeCTallMU: FK3aMeH (2 ceMectp).

Kypcy «MeTposorusi B aHaTUTUUECKON XUMUW» TIPEAIIECTBYIOT HEOOXOAUMBIE
JUIsL €T0 TIOHUMaHUsI Kypebl: «Maremarukay, « MadpopmaTukay.

3HaHUA, MOJIYYECHHbIE B Kypce ««MeTposjorus B aHaJIUTUYECKOW XHUMHHU.
CranpapTu3zanys METOJIMK XUMUYECKOIO aHAIM3a» HCIIOIb3YIOTCS IIPU U3yYEHUHU
psla cHeuuajgbHbIX JUCUUIUIMH, HaOpuMep TakuxX Kak, «IDKoJoruyeckas
aHaJguTUYeCKass XuUMHs», «DPU3MUYEeCKHe METOJbl aHainu3a», «COBpEeMEHHbIE
METO/IbI TPOOOTIOTOTOBKIY U APYTHE.

HeassMu ocBOeHMSI TUCHMILUIMHBI «METPOJIOTUs B AHATUTUYECKOW XUMUMU.
CranmapTu3aiys METOANK XUMHUYECKOTO aHAIHM3a» SBISIFOTCS (DOPMUPOBAHHE Y
CTyJICHTOB 3HAaHMUM, TMPAKTUYECKUX HABBIKOB B BBINOJHEHHUH OCHOBHBIX
AQHAJIUTUYECKUX METOJIUK, ((OPMUPOBAHUE XUMHUUECKOTO MBIIIUICHUSI.

3agaum Kypca:

B pe3ynbTaTe 0CBOCHHUS TUCUHUIIIMHBI 00YYalOMUNCs TOJKEH:

3HaTh: OCHOBHBIE METOJABl pacyeTa XUMUYECKHUX BEJIMYMH M OOpabOTKH
JaHHBIX SKCIIEPUMEHTA MPU BBINOJHEHUU PadOT B J1JaOOPATOPUSIX aHATUTHYECKOU
XUMUH;
YMeTh: METpOJIOTMYECKH MPaBWIbHO 00pabaThiBaTh U HHTEPHPETUPOBATH
MTOJIyYEHHBIE PE3YIIBTATHI.
Bnaners: MeTonaMu, ciocobaMu U CpeCcTBaMU MOIy4eHUs], 00pabOTKU U
XpaHeHUs! HHPOpMAaLIH.



JIns yCcremnsoro u3y4eHusi AMCUUIUIMHBL «MeTponorus B aHaITUTUYECKOU

XUMHUNY Y 00YyHarOIINXCS TIOJDKHBI OBITH C(HOPMHUPOBAHBI CIIETYIONTNE

npcaABapUTCIIbHBIC KOMIICTCHIIUM

— 3HaHHE

OCHOBHBIX

pas3zaenoB

AHAJIUTUYECKOM,

HEOPraHUYECKOW U

OpraHUYEeCKON XMMUU, MATEMATUKH, PU3UKH, THPOPMATHUKH.

— YMeHue IMPUMCHATL IIOJIYYCHHBIC IIpU HM3YYCHHMHM OCHOBHBIX PaA3JCII0B

XUMHUHU

3HaHUA

K O0ObsSICHeHHIO (DaKTOB

AHAJIMTHYCCKHUX 3aJa4.

N BBIIIOJJHCHHUIO  KOHKPCTHBIX

— HasBbiku IIPOBCACHUA XUMHUUYCCKHX PaCYCTOB U 00BSCHEHHS X PE3YJILTATOB.

B pesynbTare usyueHus JaHHOW JTUCHUIUIMHBI y 00y4aromuxcsi GopMHUPYIOTCS

CJIETYIOIINE KOMITETCHITUH.

HaunmeHnoBaHnue KO}I U HAMMCHOBAaHHUE KOZI " HAMMEHOBAHHUEC HHIUKATOPA JOCTUKCHUA
KaTeropumn yHnBepcaanOﬁ KOMIIETCHIINH yHHBepCﬂJ’IBHOﬁ KOMIIETCHIIUH
(rpynnbr) BBIIIyCKHUKA
YHHBeEpPCAJbHBIX
KOMIIeTeHI U
OIIK-2. Criocoben ananusupoBats, | OIIK-2.1.  TIpoBOIUT KPUTHYECKHH  aHAIH3
HHTEPIPETUPOBATH H 0000IIAThH pe3yIabTaTOB COOCTBEHHBIX ASKCICPUMEHTATHHBIX
Pe3yABTATHl IKCIIEPUMEHTAIBHBIX U | H  PacYeTHO-TEOPETHUYECKHX pPadoT, KOPPEKTHO
O6uienpoecCHoH | PaCYETHO-TEOPETHYECKHUX PaOOT B | MHTEPIPETHPYET UX
aIIbHBIE HABBIKM | M30paHHON 00J1aCTH XUMHHU WU
CMEKHBIX HAYK OIIK-2.2. ®opmynupyeT 3aKIIOYSHNAS U BBIBOIbI
M0 pe3yJibTaTaM aHalu3a JUTEPaTyPHbIX IaHHBIX,
COOCTBEHHBIX JKCIIEPUMEHTANBHBIX W PACUETHO-
TEOpEeTHYECKUX paboT B wm30paHHOH oO1acTh
XMMUH WIH CMEXHBIX HayK

Kox n nanmenoBanue Ocnoganue (I1C,
. OOBexT nu Kon n HanmeHnoBanue HMHIUKATOpa aHaJIN3 NHBIX
3anaga npodeccuoHATBHON . N
eSITENBHOCTH obxacTh poeCCHOHATBHOM ZOCTIDKEHHA TpeOoBaHUiA,
3HaHUSA KOMIETEHIUU npodeccroHaNbHON MPEIBSBIAEMBIX K
KOMIIETEHIIUU BBIITyCKHUKaM)
Tun 3apa4 npodeccuoHanbHOM AesiTeabHOCTH: HayuHo-ucciienoBaTebCKuii
Ocy11ecTBICHHE HAy4YHO- XUMHUYECKHUE [IK-1. - Ciocoben MK-1-1. Cocrasnser AHanu3 omnebITa,
HCCIIeI0BATENbCKON BEILECTBA, TUTAHUPOBATh paboTy U | oOMmIMii TuIaH IcC:
JIeATENbHOCTH 110 PEIICHUIO | MaTepuallsbl, BBIOMpATh aJJeKBaTHbIE | MCCIIENOBaHUS U 19.002
(byH/IaMEHTaJIbHBIX U CBIPLEBBIE METO/Ibl PELICHUS JIeTaJIbHBIC ILIaHbI 23.041
TIPUKJIATHBIX 33724 pecypcsl, HAY9IHO- OTIEABHBIX CTaINMH, 26.001
XUMHUYECKOH HUCTOYHUKU HCCIIeIOBATENbCKIX IIK-1-2. Beibupaet 26.003
HATIPABJICHHOCTH B COCTaBe | MpoQeccHoHa | 3amad B BEIOPAHHOM JKCIIEPUMEHTAJIbHBIE U 26.006
HAYYHOTO KOJUIEKTHBA JTEHOU o0acTh XUMHH, pacdeTHo- 26.014
nHpOpMANUK | XUMUYECKOH TEOPETUYECKHE METOABI 40.011
TEXHOJIOTUYU WU pelIeHHs] TOCTAaBIEHHON 40.012




CMEXHBIX C XUMHCH
HayKax

3a7a4u UCXOMs U3
UMCIOILIUXCA
MaTepUalbHbIX U
BPEMEHHBIX PECYPCOB

40.033
40.136

IIK-3 Cnoocoben Ha
OCHOBE KPHTHYECKOTO
aHajgM3a  pe3yJbTAaTOB
HP " HUOKP

OIICHUBATh
MIEePCTIEKTHBBI X
MPAaKTUIECKOTO
TIPUMEHCHUS "

MPOJOIDKCHUS paboT B
BBIOpaHHOW  oOJylacTh
XUMHWH,  XUMHAYECKOH
TEXHOJIOTUH U
CMEXHBIX C XHUMHEH
HayKax

IK-3-1.
Cucremarnsupyer
nH}pOopMaIuIo,
HOJIy4EHHYIO B X0O/1€
HWP u HUOKP,
aHaIN3UpPYeT ee U
COIOCTaBIISIET €
JUTEPATYPHBIMU
JAHHBIMH

IK-3-2. Onpenenser

BO3MOXXHBIC

HATIPABJICHUST  Pa3BUTHS
paboT W MEepPCIEeKTHBBI

MIPaKTUIECKOTO
TIPUMEHECHUS
IOy YCHHBIX
pe3yIbTaToOB

Amnanus onsita,
TIC:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[JBI q)OpMI/IpOBaHI/ISI BbINICYKAa3aHHBIX KOMHCTGHHI/Iﬁ B paMKax AVCHUITIINHBI

HUCIOJB3YIOTCA CICAYIOIMUEC MCETOABI

MpoOJIEMHBIE JICKIUH.

aKTUBHOTO/MHTEPAKTUBHOTO OOYy4YEHUS:




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«esieHanpaBJIeHHBIA CHHTE3 OPraHUYEeCKHUX COeIUHECHUID)

Jucunmumaa «LleneHanpaBieHHbII CUHTE3 OPraHUYECKUX COEIUHEHUID)
pa3paboTaHa [jii MaruCTpaHTOB, OOYyYarOIIMXCS MO HAMPaBICHHUIO IMOJTOTOBKHU
04.04.01 - Xwumpsa, MarucTepckod mnporpaMMmbl «XUMHUYECKAsT HHKECHEPUS
(Chemical Engineering)». Ilpu pa3paboTke paboueid mnporpamMmbl yueOHOI
JUCHUIUIMHBL HUcTionb30BaH DenepanbHbli rOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM
cTaHmapt no HamnpasieHuo noArotoBku 04.04.01 «Xumus», yTBEpKIACHHBIN
npukazoM MuHuctepctBa obpazoBanus u Hayku P®D ot 13.07.2017 Ne 655 u
y4eOHBIH m1aH 00pa30BaTEeNbHON MPOrPAMMBI.

Bxogur B wacte yueOHOro 1iaHa, GOPMHUPYEMYIO YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIIEHUH — MUCHIUILTUHEI 110 BbIOOpy: B1.B.JIB.02.01.

Tpyn0eMKOCTh ITUCIUIUIMHBI COCTaBisieT 3 3adeTHhIX eauHuIbl (108 dgac.).
JlucuuiinHa BKIrO4YaeT 4 vac. JIeKIui, 32 Jac. J1abopaTopHbIX padoT u 27 dac.
CaMOCTOATEIBHON padOThl, U3 KOTOPBIX 45 4acoB OTBOJUTCS Ha IMOATOTOBKY K
sk3ameny. Peanmsyercsa nucummimHa B 2 cemectpe. dopma mpoMeKyTOUYHOM
aTTeCTalluu: K3aMeH (2 cemecTp).

JlanHass AUCHUIIMHA ONHUPAETCS Ha OCHOBBI, (OpMHUpPYEeMbIE€ B paMKax
n3yudeHus kypca «OpraHu4eckuil CHHTE3» (HampaBieHHUE MOJArOTOBKU OaKaaaBpOB
04.03.01 «Xumus», npohpuib «DyHIaMEHTAIbHAS XUMHUS») U SIBISETCS €ro
JIOTMYECKUM MPOJoJHKEHUEM. JlaHHBIM Kypc TakKe HEpa3pbIBHO CBSI3aH CO
CICAYIOIIMMHU JTUCIUIUIMHAMHM HampaBjieHus MoarotoBku OakamaBpoB 04.03.01
«Xumus», npodpuinr «DyHaaMeHTalbHasS XuMHs»: «OpraHuyeckas XUMUS»,
«MexaHnu3Mbl peakiuid U CTEPEOXUMUS, «METOIbl BBIICICHUS U YCTAHOBIICHUS
CTPOCHHSI OPraHUYECKHX MOJCKYD», «XpomaTtorpadus», «DU3HKO-XHMHUYCCKHE
METOIbI aHAIN32a.

B pamkax TeopeTnueckoM 4YacTH JAHHOTO Kypca pacCMaTPUBAKOTCS
IIOCHEAHUE JOCTUKEHUS LEJICHAIIPABICHHOIO OPraHWYECKOTO CHHTE3d, BKIIIOYAs
METO/IbI dbopMuUpoOBaHUS  YIJIEPOJI-YTIEPOTHON CBA3M  MEXIY sp*-
rUOpUIN30BAHHBIMH aTOMaMH, 0ObEIMHEHHBIE MOJT OOIIMM Ha3BaHUEM MaJlJIaIui-
KaTaJIM3UPyEMOE KPOCC-COUETaHUE, a TAKKE COBPEMEHHbIE pa3pabOTKU B 00JacTH
CTEPEOCEICKTUBHOIO CHHTE3a M peakuuu Merare3uca. B pamkax cepum
7a00paTOpHBIX pPabOT CTYACHTHl OCBaMBAIOT 3KCIEPUMEHTAIbHBIE METOJAUKHU
OPOBEACHUS KJIACCUYECKUX CHUHTETHYECKUX PEAKIUi, MPOUCXOIAIINX O]
JEHCTBMEM MMKPOBOJHOBOTO U3NydeHUs. B Xolle caMOCTOSITENbHOW pabOThI
CTYJAEHTaM IIPEJICTOUT OBJIAJAETh HABBIKAMU COCTABJICHUS CXEM MHOI'OCTaJIUNHOTO
CHHTE3a IHUPOKOTO KPyTra COEAMHEHUIN PA3JIMYHBIX KIACCOB.



Henab u3ydyeHWs NaHHOW MUCIMIUIMHBI 3aKtodaeTcs B (OPMHUPOBAHUH Y
oOydarommxcss  NTpo(EeCcCHOHATBHBIX  KOMIMETCHIMH,  HEOOXOMMMBIX  JUIS
NpOBEJACHUSI  HMCCIEJOBaHMA B  O0JAacTH  LIEJCHANPABICHHOTO  CHUHTE3a
OPraHUYECKUX COEAUHECHUM.

3agaun:

e JIOMOMHUTL MMEIOMUECS Y CTYJAECHTOB TEOPETUYCCKHUE 3HAHUSI O
BOKHCHIIIMX CHHTETHYCCKUX PEaKIUAX, BKJIIOYAs NaUIaJIHA KpPOCC-COYECTAHUE,
METaTEe3MC, a TAK)KE CTEPEOCETICKTUBHBIC MTPEBPAIIICHHS.
e ChopMupoBaTh y CTYJACHTOB HaBBIKA MPAKTHYECKOTO IPOBEIACHHUSI
BOKHCUIITNX CHHTCTHUYECKHX PEAKIUK B KIACCHYECKHUX YCIIOBUAX MPOBEICHUS, a
TaKXKe IO/ ICHCTBHEM MUKPOBOJHOBOTO M3 TyUCHUSI.
e ChopmupoBaTh y OOYYaIOMIMXCS YMEHHE CaMOCTOSATEIIBHO COCTaBJISATH
MHOT'OCTaIMIHbBIE CXEMBbI CHHTE3a CJIIOKHBIX COEIMHEHUH, a TAaK)Ke OLIEHUBATh UX C
TOYKH 3PCHHS 3aTpaT TPyJa, MOCTYITHOCTH HCXOIHBIX BEIIECTB, TEXHUYCCKOMN
OCHAIIIEHHOCTH ¥ YPOBHS MacTEPCTBa IKCIIEPUMEHTATOPA.
JUIs  ycnenrHoro wW3ydeHWs JUCIUIUIMHBI «lleeHanpaBieHHbI  CHHTE3
OpPraHUYECKUX COCIWHCHUI» y OOYYarOIMXCS JODKHBI OBITh C(HOPMHPOBAHBI
CJIeTYIONIUE TIPEIBAPUTEIbHBIC KOMIICTCHITUH (3JIEMEHTHI KOMIICTCHITH ):
® CIOCOOHOCTBIO MCIOJIB30BAaTh IOJYYCHHBIC 3HAHHUS TEOPETHYECCKHUX OCHOB
byHIaMEHTAIBHBIX Pa3/IeIOB XUMHUH MPU PEIICHUH MPOPECCUOHATBHBIX 3a7ad.

e BJaJcHUEM HaBBIKAMH XAMHAYECKOTO IKCIIEPUMEHTA, OCHOBHBIMH
CUHTETUYECCKUMH W aHAJIUTHYCCKHMMHU METOJaMHU TOJNYYCHHUS W HCCIeIOBAHUS
XUMHUYECKHUX BEIIECTB M PEAKITUH.

e (CrnoCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTUINH B IPO(EeCCHOHATBFHON IeATeTLHOCTH.

® : CIOCOOHOCTHIO BBITIOJNHATH CTAHJAPTHBIC OIEpaIldyd 110 IpeaiaracMbIM
METOIUKAM.

® BIAJCHUEM CUCTEMOU (PyHIAMEHTATHLHBIX XUMUICCKUX TIOHSITHA.

® CIOCOOHOCTBIO TPUMEHATH OCHOBHBIE CCTCCTBEHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS XWMHUYECKOW HAyKW TPU aHAIHW3€ TOJYyYCHHBIX
PE3yNIbTATOB.

e BJIQJICHUEM METOJaMHK 0€30ITaCHOI0 OOpalIeHUs ¢ XUMUYECKUMU MaTepraaMH

C Y4ETOM HX (PU3UIECKUX I XUMUUYECKUX CBOHCTB.

B pesynpraTte uW3ydeHWs JaHHOW JUCHUIUIMHBEI Y  OOYYarOmIUXCs
(hOpPMHPYIOTCS CIACAYIOMNE KOMITCTCHITHH:

HaumenoBanue Kona u HanmMeHoBaHue Ko u HauMeHOBaHUe HHIAMKATOPA 1OCTUKEHUS
KaTeropum YHHMBePCAJbHOH KOMIIETEH MU YHHMBeEPCAJbHOH KOMIIETEH MU
(rpynnbi) BbINYCKHHKA

YHHMBEPCAJbHBIX




KOMIIeTeH M

OIIK-1. CriocoOeH BBIMOIHATE
KOMIIJIEKCHEIE
IKCTIEPUMEHTAJIbHBIE u
pacyeTHO-TEOPETUUECKUE
WCCAENAOBaHUS B  HM30paHHOU
00/1aCTH XMMHU HIA CMEXHBIX

OIIK-1.1. MUcnonb3yeT CynieCTBYIOIINE U
pa3pabaTheiBacT HOBbIE METOIUKH MOJYICHUS U
XapaKTepHU3aIliy BEIIECTB U MaTEPUAJIOB JIJIst
pelieHus 3aaa4 B u30paHHON 00JacTH XUMHUH UITH
CMCXKHBIX HAayK

OIIK-1.2. Ucnons3yeT COBpeMEHHOE

Ob6menpodeccruo
nemise Hase | YK c WCITOJIb30BaHUEM | 000pY0BaHUE, TIPOTPAMMHOE 00ECTICUCHHE U
COBPEMEHHBIX npubopoB, | MpodecCuoHaIbHbIe 0a3bl JAHHBIX TS PEIICHHUS
MPOTPaMMHOTO OOECTIeYeHHUsT U | 3a7a4 B H30paHHOW 00JIaCTH XUMUU WJIH CMEKHBI
0a3 TaHHBIX | HAYK
MPo¢eCCHOHATIBEHOTO OIIK-1.3. Mcnosib3yeT COBpPEMEHHBIE PACUYETHO
Ha3HA4YCHUS TEOPETHUYECKUE METOJbl XMMHHM JJisi PEIIeHU
npodeccuoHaTBHBIX 3a7a4
Kog v HammeHoBaHue OcHoBgaHue (NC,
3a,u,aqa I'IpO(beCCVIOHaI'IbHOl‘;I O6BbEKT nnu KO,CI, n HaMMEHOBaHl:I'e MHAOWUKATOpPa aHanus MHle
[EATENbHOCTY obnactb rlpOCbECCVIOHaI'IbHOM AOCTUXeHNA 3 TpE6OBaHMVI,
3HaHWUA KomneteHuunun I'IpOd)eCCVIOHaJ'IbHOM npeabABAAE€MbIX
KomneteHUuuu K BbII'IYCKHVIKaM)

Tun 3agay npodeccmoHanbHol aeaTenbHocTU: HayuHo-Uccnea0BaTeNbCKUA

OcyLwecTBneHne Hay4Ho- XMMUYecKme
nccnenoBaTeNIbCKow BELLECTBa,
[eATeNIbHOCTU NO pelleHuto | maTepuansi,
byHAAMEHTaNbHbIX U CblpbeBble
NPUKNaAHbIX 334au pecypcsl,
XMMMYECKOM NCTOYHMKM
HanpaB/NeHHOCTU B cocTaBe | npodeccroHa
Hay4YHOro KON/IEeKTUBA NbHOWM
MHbOopMaLmn

MK-2- CnocobeH

npoBoAnUTb NATEHTHO-

MHOOPMALMOHHbIE
uccnenoBaHua B

BblbpaHHOI obnactm

XUMUN U/ mnm
CMEKHbIX HayK

MNK-2-1. MposoauT NoncK
CneLmManm3npoBaHHoOM
UHbOpMaLMK B
naTeHTHO-
MHPOPMaLMOHHbIX Haszax
OaHHbIX

MNK-2-2. AHannsunpyet n
0606uiaeT pesynbTaThl
MaTeHTHOro NoMcKa no
TeMaTuKe NpoeKTa B
BblbpaHHOM 06nacTn
XUMUU (XMMMYECKoM
TEXHOJI0rnm)

AHanus onbITa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

I[JBI Q)OpMHpOBaHI/IH BBIIICYKA3aHHBIX KOMH@TCHHI/Iﬁ B paMKaX JHUCHOUILINHBI

«lleneHanpaBi€eHHBI  CUHTE3
CIIEAYIOIIUE METOLBI

JIEKIINH, JIEKIIMH-0eCeIbl.

OPraHUYECKUX

aKTUBHOTO/ HMHTEPAKTHUBHOTO OOYYCHHS:

COEeIMHEHUI )

MPUMEHSIOTCS
poOIeMHbIC




AHHOTanMs K pado4eil mporpaMmMe U CHUIINHBI
«¥YraeBoacoaepxammne OHOMOJTUMEPHD)

PaGouass mnporpamma ydeOHONW AMCIUIUIMHBI  «YTJIEBOJACOJEpKAIIUE
OuornonuMepsb pazpaboTaHa Jyisl MArUCTPAHTOB, O0YYAIOIIKUXCS 110 HAMPABIECHUIO
nmoarotoBku  04.04.01 - Xwmus, MarucTtepckod MNporpamMmbl  «XUMUYECKass
umxeHepust (Chemical Engineering)». Ilpu pa3paboTke paboueld mporpamMmbl
y4eOHOM  JAMCUMIUIMHBI  UCHoJib30BaH  DepepaibHbli  rOCYJIapCTBEHHBIH
oOpa3zoBaTeIbHBIN CTaHAApPT MO HamparieHHUtO noaAroToBku 04.04.01 «Xumusy,
yTBEPKIACHHBI TMpUKa3oM MUHHCTEpCTBA oOpa3oBaHus W Hayku PO ot
13.07.2017 Ne 655 u yueOHbIl 171aH 00pa30BaTEIHLHON MPOTPAMMBI.

Bxogur B wacte yueOHoOro 1iaHa, GOPMHUPYEMYIO0 YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIIEHUN — MUCHIUILIUHEI 110 BbIOOpy: B1.B.JIB.02.02.

Tpy10eMKOCTh JUCHUIUIMHBI cOocTaBisieT 3 3adyeTHhIX eauHuubl (108 wyac.).
Jucrumuinaa Bro9aetT 4 gac. Jeknmid, 32 dac. 1abopaTopHbIX paboT u 27 dac.
CaMOCTOSITETLHOM pabOThI, U3 KOTOPHIX 45 4acoB OTBOAMUTCS Ha TMOJTOTOBKY K
sk3ameny. Peanmsyercs nucummiimHa B 2 cemectpe. dopma mpoMeKyTOUYHOM
aTTeCTallUuu: K3aMeH (2 cemecTp).

Hean ocBoeHUs TUCITUIIIUHBI

[lenpto IUCHMIUIMHBI SBISETCS YIUIYOJICHHOE M3y4YCHUE XUMHH U
OMOXUMHUHU  YIJIEBOJCOACPKAIIMX OHOMOJIMMEPOB C YYETOM HOBEHIINX
JIOCTHKEHUI B DTOM 00JIaCTH.

3amayu:

[To3HakoMUTH c Kiaccudukaiue, HOMEHKJIaTypOH, CBOWCTBAMU
MOJIMCaXapUIOB U CMEIIAaHHBIX ITTMKOKOHBIOTaTOB.

Hayunth pa3zpaboTaTh cXeMbl BBIIEICHUS U3 MPUPOIHBIX OOBEKTOB HATUBHBIX
MOJIMCaXapyuioB U TJIMKOKOHBIOraTOB; HUCIIOIb30BaTh BO3MOKHOCTU (PU3UKO-
XUMUYECKUX METOJOB [UJIsi HUJSHTU(PUKAIMU OTAEIbHBIX MOHOCAXapHJIoB;
aHAJTM3UPOBATH IKCIIEPUMEHTAIBHBIC TaHHBIC.

[IpyBUTHL HABBIKK K aHAJU3Y SKCIIEPUMEHTAIBHBIX IaHHBIX, HAYYUTh padOTaTh C
HAYYHOM U CIIPABOYHOM JINTEPATYPOU.

JUis  ycnemHoro  M3y4YeHUsi JAMCHMIUIMHBI  «YTJEBOJACOAEp Kalue
OHOIONMUMEPB) Yy 00yYarouuXxcsi JOJKHBI ObITh COPMHUPOBAHBI CIEAYIOIINE
peABAPUTEIbHBIE KOMIIETEHIIUU.

¢ Cr10cOOHOCTh K a0CTPaKTHOMY MBIIIIEHUIO, aHanu3y, cuaTe3y (OK-8).

eBnageHue COBPEMEHHBIMM KOMIIBIOTEPHBIMU  TEXHOJOTHUSIMU  TIPHU
TJIAHUPOBAHUU WCCIICIOBAHUM, MOTYYEHUN U 00paboTKe Pe3yIbTaTOB HAYYHBIX
AKCIIEPUMEHTOB, cOope, 00paboTKe, XpaHEHUH, MPEJCTaBICHUU M Iepeaade
Hay4YHOU MHGOPMALIHH.



¢ 'OTOBHOCTBH HCIIOJB30BaTh COBPEMEHHYIO aIIApPaTypy NpPHU NPOBEIACHUHU

HAaYYHBIX HCCHCHOB&HHﬁ.

eBiasieHre HaBBIKAMU MHTEPIIPETAIIUU PE3YIbTATOB (DU3UKO-XUMHUECKUX

MECTOOOB HUCCICAOBAaHUA BCILICCTBA.

[Inanupyembie pe3yabTaThl OOyYEHHUS TO JAHHOW IJUCIUIUIMHE (3HAHWS,

YMCHHM:, BJ'IaI[eHI/IH), COOTHCCCHHBIC C INNIAHUPYCMBIMU PE3YyJIbTATAMUN OCBOCHHA

oOpazoBaTeabHON
CIICYIOIINX

POrPaMMBI,
0OIIEKYIbTYPHBIX,

XapaKTEPU3YOT

po(ecCUOHANTbHBIX KOMIETEHIIHI:

sTanel  (POPMHUPOBAHUSA

oO1enpodeccuoHaIbHBIX u

HaumenoBanue Kon u naumenoBanue Kox u HanMeHOBaHMe MHAUKATOPA 10CTHKEHUSI
KaTeropuu YHHBEPCAJIbHOH KOMIIECTCHIIMA YHHBEPCAJIbLHON KOMICTCHIIMT
(rpynibi) BBIIIYCKHHKA
YHHUBEpPCAJIBbHBIX
KOMIIETCHINH
OIIK-1. CnocoGen BemonHATh | OIIK-1.1. Mcnone3yeT cyiiecTByOLe U
KOMILJIEKCHBIE pa3pabaThiBacT HOBbIE METOIUKH
IKCTIEPUMEHTATLHBIE U | TIOJyYEHUS U XapaKTEePU3alUU BEIIECTB 1
pacYETHO-TEOPETUYECKHUE MaTepHuayoB ISl PELICHUs 3a/1a4 B
HUCCIIEIOBAHUS n30paHHO# | M30paHHON 00JIACTH XUMHUH WJIH CMEKHBIX
o0JacT XUMHUU WIH CMEXKHBIX | HAyK
Ob6menpodeccro | HayK v ucrnospzoBanueM | OIIK-1.2. Micrionb3yeT coBpeMeHHOe
HaJbHbIC HABBIKM | COBPEMEHHBIX npubOpoB, | 000pyAOBaHUE, TPOTPAMMHOE
MporpaMMHOro oOecrnedyeHus | | obecrieueHue u npodeccruoHaibHble 0a3bl
0a3 JTAHHBIX | TaHHBIX JJIs PEIIeHUs 3a7a4 B U30paHHOM
MPo¢eCCHOHATIBEHOTO 00J1aCTH XMMHUH WJIH CMEKHBIX HayK
Ha3HAYECHUS OIIK-1.3. Hcnonb3yeT COBpEMEHHbIE
PacYeTHO-TEOPETHUECKUE METOJbI XUMUHU
JUIS petieHust IpoheCcCHOHATBHBIX 3a7a4

3apava npodeccmoHanbHoM
AeATeNbHOCTH

O6beKT nnun
obnactb
3HaHMA

Koz v HammeHoBaHue OcHosaHue (NC,
Koa v HaumeHoBaHue MHAWKaTopa QHANN3 UHbIX
npodeccMoHanbHOM LOCTUXEHUA TpebosaHui,
KomneTeHunmn npo¢deccuoHanbHOM npeabaABAAEMbIX
KOMMeTeHUUM K BbIMYCKHUKaM)

Tun 3agau npodeccmoHanbHo aeatenbHocTU: HayuHo-UccneaoBaTeNbCKuin

OcylecTBneHme Hay4yHo-
nccnenoBaTelbCKom
OEeATEeNbHOCTU MO pelleHnto
byHAaMEHTaNbHbIX U
NpUKNaaHbIX 3a4au
XUMUYECKOM
HanpaBNeHHOCTM B COCTaBe
Hay4yHOro KOJJIeKTMBa

XMMUYECKne
BELLEeCTBa,
maTepuansl,
CbipbeBble
pecypchl,
NCTOYHUKM
npodeccmoHa
JIbHOWM
nHpopmaLmnu

MK-2- CnocobeH

NpPoOBOAUTb NAaTEHTHO-
MHGOPMaALMOHHbIE

nccnenoBaHuA B

BblbpaHHOM 0bnacTn

XUMUKU n/nnn
CMEKHbIX HayK

MNK-2-1. MposBoauT NonCK AHanus onbITa,

CneLmannm3npoBaHHoOM nc:

nHdopmauuu B 19.002
naTeHTHO- 23.041
MHbOPMALMOHHBIX Hasax 26.001
OaHHbIX 26.003
MNK-2-2. AHanunsunpyet 1 26.006
0606uLaeT pesynbTaThl 26.009
NaTeHTHOro NOMCKa no 26.014

TeMaTUKe NPOeKTa B 40.001 40.011
BblbpaHHOW 0bnacTn
XUMUU (XMMUYECKOM

TexHoI0rmmn)




Jns  dopmupoBaHus  BBINICYKAa3aHHBIX  KOMIETEHIMH B paMKax
JTUCIUTLIAHEI «YTIeBoJicoAepKaIlne OMOMOJIUMEPHI» MPUMEHSIIOTCS
CJIEAYIOIINE METOAbl aKTUBHOTO/MHTEPAKTUBHOIO OOYUEHUS: JEKIMU-OECebl,
poOJIeMHbIE JIEKIINH, IPYIIOBOM paszoop CUTYaIlMOHHBIX 5
AKCTIIEPUMEHTAIBLHBIX XUMUYECKUX 3a/1a4.



AHHOTaUMA K padoyeil MporpaMMsbl y4eOHOM IMCUUILIMHBI KAHAIH3
NPUPOAHBIX BelIeCTB»

Pabouast nporpamMma y4eOHON TUCHUTIIMHBI « AHATIU3 MPUPOIHBIX BEILIECTB)
pa3zpaboTaHa Il MarucCTpaHTOB, OOYyYalOlIUMXCS MO HANpPaBJICHUIO MOATOTOBKHU
04.04.01 - Xumusi, MarucTepckon nporpammbl «DyH/IaMEHTAJIbHBIE XUMUYECKHUE
UCCJICIOBaHUS BEIIECTB W MarepuasoB». [lpu paspaborke paboueit mporpammsl
y4eOHOM  AUCIMIUIMHBI ~ WCTONb30BaH  DefepanbHblii  TOCYNapCTBEHHBIN
oOpa3oBaTeibHBIN CTaHAApPT MO HampasieHuio NoarotoBku 04.04.01 «Xumusy,
YTBEpPKJIEHHbIA MpuKazoM MuHUCTEpCcTBa o0Opa3oBaHuss W Hayku PO or
13.07.2017 Ne 655 u y4eOHbIl 11aH 00pa30BaTEIbHON MPOTPaMMBbI.

Bxogur B wacTe yuyeOHOro IuiaHa, QOPMHUPYEMYIO YYaCTHUKAMHU
o0pa3oBaTeIbHbIX OTHOLIEHUI — TMCUUILIMHEI 110 BeIOOpY: B1.B.JIB.02.04.

Tpy1oeMKOCTh TUCHUIUIMHBI COCTaBsieT 3 3adyeTHhIX eauHuIibl (108 uyac.).
JucuurmivHa BKitoyaeT 4 yac. Jiekuuid, 32 gac. 1abopaTopHbIX paboT u 27 dac.
CaMOCTOATENBHON paboThl, U3 KOTOPhIX 45 4acoB OTBOJAUTCS HAa MOJATOTOBKY K
sk3aMeHy. Peanusyercsa nucuumimHa B 2 cemectpe. Popma IPOMEKYTOUYHON
aTTeCTallUuM: dK3aMeH (2 cemecTp).

Henan ocBoeHNs TUCHHUILIHHBI

LenssMu OCBOCHUS JUCHUIUINHBI SABJISIIOTCS:

[TprnoOpeTeHne TEOPETUUECKUX 3HAHUH, MPAKTHUYECKUX YMEHUN M HABBIKOB B
o0JacTh aHaM3a MPUPOTHBIX BEIICCTB.

3apaum:

1. TlpuoOpereHue TEOPETUYECKUX 3HAHUU 00 OCOOEHHOCTSX METOAOB
BBIJICJICHUS IPUPOJAHBIX COSTUHECHUIM.

2. OcBoeHHE OCHOBHBIX IPUEMOB M METOAOB aHaau3a MPHUPOIHBIX
COCIUHECHUM,

3. 3HaKOMCTBO C aHAJIU30M KOHKPETHBIX MPUPOIHBIX OOHEKTOB.

JIist yCHemHoro M3y4eHUs NUCHMIUIMHBI Y OO0Yy4YaroluXcs JODKHBI OBITh
chOpMHUpPOBAHbI  CIEIYIOUIME TPEIBAPUTEIbHBIE  KOMIIETCHIIMU:  BIAJICHUE
HaBbIKAMHU MIPOBEJCHUS XUMHUYECKOTO HKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMHU W AHAIMUTUYECKUMH METOJIaMH TMOJYYEHHS] U UCCIEHOBAHUS
XUMHUYECKUX BEIIECTB U PEAKLUM, CIOCOOHOCTh HCIOIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHO-HAYYHBIX TUCIUIUIMH B TPO(ECCHOHATBHON eI TENbHOCTH.

B pesymprare wu3yueHWs J@HHOW JUCIUIUIMHBL Yy  OOYYaroIIuXCs
(bopMHPYIOTCA CAEAYIOIINE KOMIIETEHIINH:

HaumeHoBanne Koa n HaumeHOBaHuUe Koa n HauMeHOBaHHE HHAUKATOPA TOCTUKEHHUS
KaTeropuu YHHBepCcaJIbHOI KOMIeTeHIIUU YHHBepCaJbHOI KOMIeTeHIIHU
(rpynnbr) BBIIIyCKHUKA

YHHMBepPCAJTbHBIX
KOMIIeTeHI I




O6menpodeccuo
HaJTbHBIC HABBIKU

OIIK-1. CnocoGeH BBINOJHATH
KOMIUIEKCHBIE
JKCIIEpUMEHTAaJIbHbIE u
pacueTHO-TEOPETUUECKHE
UCCIIEIOBaHUsI B M30paHHOM
00JIaCTH XUMHUHM WU CMEXKHBIX

HayK c UCIIOJIb30BaHUEM
COBPEMEHHBIX npudopoB,
MPOTPAaMMHOTO OOECIIEYCHUST U
0a3 JAHHBIX
MPo¢eCCUOHATIBHOTO
Ha3HAYCHUS

OIIK-1.1. Ucnons3yeT CymecTBYIOMUE 1
pa3pabaTbIBacT HOBbIE METOJUKH IOIY4EHUS
U XapaKkTepu3ally BEIEeCTB U MaTepHalioB
JUIsL pelIeHus 3a1a4 B U30paHHoN o01acTtu
XUMHH WU CMEKHBIX HayK

OIIK-1.2. Mcnonb3yeT COBPEMEHHOE
o0opy0BaHue, MPOrpaMMHOE OOecriedeHIE U
npodeccuoHagbHble 0a3bl JAHHBIX IS
penieHus 3a1a4d B u30paHHOM 001acTH XUMUU
WA CMEXHBIX HAYK

OIIK-1.3. Hcnone3yer COBpPEMEHHBIE
pacyeTHO-TEOPETUUECKHE METOBl XUMHUH IS
pelieHus: npodecCuoHaAIbHBIX 3a7au

Kox n nanmenoBanue Ocnoganue (I1C,
N OOBeKT Win Kon u HanMeHOBaHuE HHAXKATOpa aHaJIn3 UHBIX
3amaua npodeccHoHaIbHON N "
eSTEBHOCTIH 00J1acTh poheCCUOHATBHOMN JIOCTHIKEHHS TpeOOBaHUiA,
3HAHUSA KOMIIETEHIUU npodeccroHanbHOI MPEABABIAEMBIX K
KOMIIETEHIUHU BBIITYCKHUKAM)

Tun 3apa4y npogeccnoHanbHOI AesiTeabHOCTH: HayuHo-ucciienoBaTebCKmii

OcymecTBiIeHIe HayYHO-

HUCCIEI0BATEIHCKON

JACATCIBHOCTH IO PECHICHUIO

(yHIaMEHTATBHBIX U
MPUKJIAJHBIX 327124
XHUMHYECKOH

HaMpaBJICHHOCTHU B COCTABE
HAY4YHOTI'O KOJIJICKTUBaA

XUMHUYECKHE TIK-2- Criocoben IIK-2-1. [IpoBoaut AHanm3 omnmITa,
BEIIECTBA, MIPOBOANTH MATEHTHO- | MOUCK IC:
MaTepHabl, nH(pOopMaLMOHHbIE CHelHanu3upoBaHHON 19.002
CBIPLEBBIE HCCIIEIOBAHYS B nHpopmanuu B 23.041
pecypchl, BBIOpPAaHHOM 00J1aCTH MaTEeHTHO- 26.001
HUCTOYHUKU XUMHUH W/WITH CMEXHBIX | MH(POPMAIIMOHHBIX 0a3ax 26.003
mpodeccuoHa | HayK JIAHHBIX 26.006
JILHOM MK-2-2. Ananu3upyeT u 26.009
nHpOpMALHN 00001112eT pe3yabTaThl 26.014

MAaTEHTHOTO TTOHCKA 110 40.001 40.011
TEMaTHKe MPOEKTa B
BBIOpaHHOW 00s1acTH
XUMHHU (XUMHYECKON

TEXHOJIOTHH)

Jlist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX TUCIUTIIUHBI

«ABanmus

MIPUPOIHBIX

BCIICCTB»

HCITOJIB3YIOTCSA

cileayromme MCTOObI

aAKTUBHOTO/MHTEPAKTUBHOTO OOyUEHUS: POOJIEMHBIE JICKIIUH.




AHHOTaIMs K padoyeii mporpaMme JUCHMILIMHBI
« IHosiuMepHbIe KOMITIO3UIIUOHHbIE MATEPHAJIbI»

Pabouas nporpamma y4eOHOM JTVCIUTUIAHBI «lTonumepHbie
KOMITO3UIIMOHHBIE MaTepuaibl» pa3padoTaHa JJii MaruCTPaHTOB, OOYyYarOLIUXCS
no HampasieHuro noArotoBku 04.04.01 - Xwumus, Marucrepckol NporpamMmmbl
«Xumunueckass umwxkenepusi (Chemical Engineering)». [lpu paszpaboTke paboueit
IpOrpaMMBbl y4eOHOM JTUCHUTUTUHBI UCIIO0JIb30BaH denepanbHBIM
roCyJapCTBEHHBIA 00pa30BaTEIbHBIM CTAaHAAPT MO HAIMpPaBICHUIO TOJTOTOBKH
04.04.01 «Xumus», yTBEp)KJACHHBIM MpUKa3oM MHHHUCTEpPCTBA OOpa30BaHUS H
Hayku PO ot 13.07.2017 Ne 655 1 y4eOHbIi mi1aH 00pa30BaTebHON TPOrPAMMBI.

HMucuumvaa "IlonuMepHble KOMIIO3UIIMOHHBIE MaTEpUaibl' BXOAUT B YaCTh
y4eOHOTO TUIaHa, (GopMUPYEeMyI0 yYaCTHUKaAMHU OOpPa30BaTEIbHBIX OTHOIICHUM,
ABIISIETCS UcIUILTMHOM o Beioopy b1.B.JIB.01.04.

OO6miast TpyA0€MKOCTb NUCIUIUIMHBI cocTaBiseT 3 3. €., 108 yacoB. YueOHbIM
TUTAHOM TIPEAYCMOTPEHBI JEKIMOHHBIE 3aHATHs (4 yac., ¢ ucnonb3oBanueM MAQO
— 4 yac.); nabopaTopnbie paboTsl (32 yac.), camocrtositenbHas padota (72 4dac., u3
HUX HAa TOATOTOBKY K 3K3ameHy — 45 wac.). JlucuumiuHa peanusyeTrcss BO 2
cemecTpe 1 Kypca.

JUis  m3ydeHus TUCHUIUIMHBI HEOOXOIWMBI 3HAHUS, MOJYYCHHBIC TIOCTe
M3yYEHUs BaXHBIX ISl MOHMMAaHUA KypcoB OakanaBpuata: "OOmas XxumMudeckas
texHonorua';  "IIpomeccel M ammaparbl  XMMHYECKOM  TEXHOJOTHH';
"TeopeTHYeCKUe OCHOBbI  MPOM3BOJCTBA M  MEpepabdOTKH  MOJUMEPOB";
"TeXHU4YeCKUI aHAJIN3 MMOJUMEPHBIX MATEPUAIIOB" .

Heab aucuuniauusbl: [lonyuenue 3HaHUH, BRIpaOOTKAa YMEHUN U HABBHIKOB B
00J1aCTH TOTUMEPHBIX KOMITO3UIIMOHHBIX MaTEPUATIOB.

3aiauyu TUCUMILIHHBI:

— O3HAKOMUTBLCS C OCHOBHBIMU T€PMHHAMU U KJlaccu(pUKaIuend moJIuMepHbBIX
KOMMO3UIUOHHBIX MaTepuaioB (ITIKM);

— HU3YyYUTh OCHOBHBIC NPUHLMIIBI CO3JaHUs, HCCIECIOBaHUS CBOWCTB U
npumeHenus [TIKM;

— U3YYHUTh OCHOBHBIE METO/IbI mepepadoTku [TKM.

Jns ycnemHoro u3y4yeHus JUCHUIUIMHBL ''[loMMeEpHBIE KOMITO3UIIMOHHBIE
Marepuaibl' y O0O0ydYarnuxcsi JOJDKHBI OBITh  C(HOPMHUPOBAHBI  CIEAYIOIIUE
Mpe/IBapUTEIbHbIE KOMIIETCHIINU:

— CIIOCOOHOCTh M TOTOBHOCTH OCYIIECTBISATh TEXHOJOTHYECKHUM MPOIECC B
COOTBETCTBUM C PEIIAMEHTOM M HCIOJb30BaTh TEXHUYECKHE CPEACTBA s
U3MEPEHUSI OCHOBHBIX MapAMETPOB TEXHOJOTUYECKOTO IMPOILECCA, CBOMCTB ChIPbS
U IPOYKIIUU;



— CIIOCOOHOCTH K CaMOOPIraHU3aIlui U CaMOOOPa30BaHHMIO;

— CIOCOOHOCTHh AHATU3UPOBATH TEXHUYECKYIO JTOKYMEHTAIUIO, TOI0MpPAThH
00opyI0BaHUE, TOTOBUTH 3aSBKH HA IPHOOPETCHHE U PEMOHT 000PYI0BAHHSI;

— CIIOCOOHOCTH OLIEHMBAaTh Kadye€CTBO BBIPAOATHIBAEMON MPOAYKIHUH Ha
COOTBETCTBHE TPEOOBAHUSIM, COJIEPKAIIUMCS B 3aKOHOAATEIHCTBE U CTaHJApTaX, C
B3aUMOCBSI3U WU3CIINH,

Y4€TOM TCXHOJIOTHHA

MAaTCpruaJIioB M TIPOAYKIHMH C HX KadCCTBOM,

NOHUMAaHUs IPOU3BOJICTBA
a Takxke OOHapyKEHHbIM
OTKJIOHEHHEM I10 CPAaBHEHUIO C HOPMAJIbHBIM MX HCIIOJIb30BAHUEM;

— CIOCOOHOCTh HCIIOJIb30BAaTh 3HAHUE CBOWCTB XMMMUECKHUX DJIEMEHTOB,

COGIH/IHGHI/Iﬁ N MAaTCpHUaJIOB Ha UX OCHOBC IJIA PCIICHHA 3a/1a4 HpO(i)eCCHOHaHLHOﬁ

NESATEIbHOCTH;
— CHOCOOHOCTh K pa3pabOTKe U BHEIPEHUIO HOBBIX TEXHOJOTHA,
000OpyZIOBaHUSI, COBPEMEHHBIX TEXHOJIOTHUYECKHX IMPOIIECCOB, pa3pabOTKH

MPEIOKCHHN 10 YBEIMYCHUIO TIYyOWHBI TEpepadOTKU ChIPhS, YBEIHYCHUS
ACCOPTUMEHTA Y KaueCTBa MPOTYKIIHH.

B pesynapTaTe wu3ydeHHWS MUCHMIUIMHBI Y MAarucTPaHTOB (OPMUPYIOTCS
cienyromue obuenpodpeccuonanbubie  (OIIK) u  npodeccuonanbabie  (I1K)

KOMIETEHIIUU (3JIEMEHTHI KOMITETEHITUHN):

HaunmenoBanmue Kox u HanmeHoBaHue Kon u HauMeHOBaHUE HHIMKATOPA 10CTUKEHUS
KaTeropuu YHHBEPCAJIbHOH KOMIETCHIIMA YHHBEPCAJIbLHOH KOMIECTCHIINA
(rpynibi) BBbIIIYCKHHKA
YHHUBEpPCAJIBbHBIX
KOMIIeTCHUI NN
OIIK-1. Cnocob6en wimonHsaTs | OIIK-1.1. Mcnonb3yer cymiecTByomme u
KOMILJIEKCHbBIE pa3pabaThiBacT HOBbIE METOIUKH
JKCIIEPUMEHTAJIbHbIE U | MIOJY4YEHUs U XapaKTEPU3aLUU BEIIECTB U
pacYETHO-TEOPETUYECKHUE MaTepuayioB ISl PEIICHUs 3a/1a4 B
WCCAENOBaHUS B HM30paHHOW | M30paHHON 00JIACTH XUMHUHU WUITH CMEKHBIX
o0JacT XUMHUU WIH CMEXKHBIX | HAyK
Ob6menpodeccro | HaAyK c ucnons3oBanueM | OIIK-1.2. Micrionbs3yeT coBpeMeHHOe
HaJbHbIE HABBIKM | COBPEMEHHBIX npubOpoB, | 000pyAOBaHUE, TPOTPAMMHOE
MPOrpaMMHOTO oOecrnedeHus: u | odecredeHue u npodeccruoHaabHble 0a3bl
6a3 JAHHBIX | JaHHBIX JUIA PELICHUs 3a7ad B M30paHHOM
npoheccuoHanbHOTO 00JacTh XUMHH U CMEKHBIX HayK
Ha3HAYECHUS OIIK-1.3. Hcnonb3dyeT COBpEMEHHbIE
pacYeTHO-TEOPETUYECKUE METOJbl XUMHHU
JUIS petieHust IpodeCCUOHATBHBIX 3a1a4
Koa n HammeHoBaHue OcHoBgaHue (NC,
3a,u,aqa I']pOd)ECCVIOHaI'IbHOﬁ O6BEKT nnn KO,EI, n HaVIMeHOBaHV‘I‘e MHOWUKATOpPa aHanuns3 I/IHle
feATeNbHOCTH obnactb npodeccmoHanbHon OOCTUKEHNA 5 TpeboBaHuiA,
3HaHKA KOMMNEeTEHLMMN npo¢deccuoHanbHOM npeabABAAEMbIX
KomneteHuuu K BblﬂyCKHMKaM)




Tun 3agay npodeccmoHanbHol aeaTenbHocTU: HayuHo-Uccnea0BaTeNIbCKUA

OcyuiecTB/ieHNe Hay4Ho-
nccnenoBaTebCKom
OeATeNbHOCTU MO PeLleHuto
dyHOAMEHTANbHBIX U
NPUKNaaHbIX 3a4au
XUMMUYECKOMN
HanpaBAEHHOCTU B COCTaBe
HAY4YHOro KO/MIIeKTMBA

XMMUYECKME
BeLLecTBa,
martepuansl,
CbipbeBble
pecypcbl,
NCTOYHUKM
npodeccmoHa
NbHOM
UHPopMmaLmm

MNK-2- CnocobeH
NpPOBOAUTbL MNAaTEHTHO-
MHPOPMaLMOHHbIEe
nccnenoBaHun B
BblibpaHHOW 0bnacTn
XUMUKU n/vnnn
CMEKHbIX HayK

MNK-2-1. MposBoauT NoOUCK
cneLmanm3npoBaHHoOM
nHpopmaumm B
naTeHTHO-
MHPOPMALMOHHbIX Hasax
OaHHbIX

MNK-2-2. AHannsunpyet 1
0606uLaeT pesynbTaThl
NaTeHTHOro NoOMcKa no
TeMaTUKe NPOeKTa B
BblbpaHHOW 0bnacTn
XUMUU (XMMUYECKOM
TEXHOJI0TUN)

AHanus onbiTa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

Jis opMHUpOBaHUS BBILIEYKA3aHHBIX KOMIIETEHUUNA B paMKax JUCLMILIAHBI
"I[TonuMepHbIE KOMIIO3UIMOHHBIE MATEPUAIIBI' IPUMEHSIOTCS CIEAYIOIIUE METOBI

aKTHUBHOTO/ HHTCPAKTUBHOT'O

o0y4eHus:

71a00paTOPHBIN NPAaKTUKYM B (hOpMe MPOEKTA.

JICKIUHU-TIPE3CHTAI U,

TIMCKYCCHH,




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«TBepaoga3Hblii CHHTE3 3JIEMEHTOOPIrAaHUYECKHUX COeIMHECHUID)

PabGouass mporpamma yueOHONW mucnuIUIMHBI «TBepaoda3HbIi  CHUHTE3
AJIEMEHTOOPraHWYECKUX  COECOUHEHUN»  pa3paboTaHa i1 MaruCTPaHTOB,
oOy4varoruxcst mo HarpasieHuto moAarotoBku 04.04.01 - Xwumus, Maructepckoiu
nporpaMmbl  «OyHIAMEHTAIbHBIE XUMHUYECKUE HCCJENIOBAHMUS BELIECTB U
MarepuanioB». [lpu paszpaboTke pabOodeil mporpaMmbl y4eOHON AUCHUTLIAHBI
ucrosb3oBaH DenepanbHblil TOCYAapCTBEHHBIA 00pa30BaTENbHBIA CTAHAAPT IO
HanpaBieHu0 noArotoBkd  04.04.01  «Xumus», YTBEPKICHHBIM IPUKA30M
MunucrepctBa o6pazoBanus U Hayku P® ot 13.07.2017 Ne 655 u yueOHbIi 11aH
o0pa3oBaTeIbHON MPOrpaMMBbl.

Bxogur B wacte yueOHOro 1iaHa, GOPMHUPYEMYIO YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIIEHUH — MMCHIUILTUHEI 110 BbIOOpy: B1.B.JIB.02.05.

Tpy10eMKOCTh JUCHUILUIMHBI COCTaBisieT 3 3adyeTHhIX eauHuubl (108 wyac.).
Jlucuuminaa BKIrOYaeT 4 vac. JIeKIui, 32 Jac. J1abopaTopHbIX padoT u 27 dac.
CaMOCTOSITENNEHOM Pa0OTHI, U3 KOTOPHIX 45 4yacoB OTBOAMUTCS Ha MOATOTOBKY K
sKk3aMeHy. Peammsyercsa mucuumumHa B 2 cemectpe. Popma IPOMEKYTOYHON
aTTeCTallluu: K3aMeH (2 cemecTp).

CopepxaHue JTUCUUIUIMHBI OXBAaThIBAET CIEAYIOMIMI KPYr BOIPOCOB:
OcoOeHHOCTH W BHUABI TBEpAO(A3HOro cHHTE3a. MeTol MeXaHOXUMHUYECKOU
aKTUBAIlMM M €ro MCHOJb30BaHWE JJisi CHUHTE3a 3JEMEHTOOPraHMYECKUX
coenrHennit. O030p U aHANIM3 HAYYHBIX UCCIIEIOBAHUI B 3TOM 001acTH.

[IpenBaputenbHble KOMIETEHIIMH, KOTOPHIMU JODKHBI 007a/1aTh CTYAECHTHI
IUISl OCBOEHUS JAHHOW JUCHUILINHBI:

CIIOCOOHOCTBIO  BBIMOJIHATh CTAaHJAPTHBIE OINEpaluy MO0 MpeiaracMbIM
METOIUKaM;

BIaJIcHNEM 0a30BBIMHM HABBIKAMHU UCIIOJIb30BAHUSI COBPEMEHHOM ammapaTypbl
IIPU POBEJICHUN HAYYHBIX HUCCIIECIOBAHUM;

BJIaJICHUEM CHUCTEMOH (yHIaMEHTAIbHBIX XUMHYECKUX TOHSATHUH;

CIIOCOOHOCTBIO TMPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS XUMUYECKOM HAYKHM IMpPU aHAIU3€ MOJYYEHHBIX
pe3yNbTaToB;

[lenssMu OCBOEHUS JUCLMILIUHBI SIBJISIETCS OCBOCHHME 3aKOHOB TBEPAO(a3HOTO
CHUHTE3a, KaKk OJHOTO M3  COBPEMEHHBIX  METOJO0B, Ha  MpUMEpE
AIEMEHTOOPTaHUYECKUX COETUHEHU.

3agaum:

1.I[Tpuobperenune 3HaHM1 00 0COOEHHOCTAX TBEPAO(]PA3HOTO CUHTE3A.



2.YcBOeHHE 3HAHUW O BIUSHUU YCIOBUM MEXaHOXUMHUYECKOW 00paboOTKH Ha

COCTaB M CBOMCTBaA IMOJIYy4aCMbIX ITPOAYKTOB,

3.3HAKOMCTBO C TEPMOAMHAMHYECKMMHU U KHHETHUYECKUMHU (HaKTOpaMu

TBEpAO(a3HbIX MPOIECCOB.

B pesynbrare

W3y4YEeHUS JAHHOU

JUCHUIUIUHBL Yy  O0ydJarouuxcs

dbopmupyroTcs  cieayome oodmenpodeccuoHanbHble W MpodeccuoHaNIbHBIC

KOMIIETCHIIUN:
HaunmenoBanmue Konx u HammeHoOBaHue Kon u HauMeHOBaHMe HHANKATOPA 10CTUKEHUSI
KaTeropuu YHUBEPCAJIbLHON KOMIICTEHIINH YHHBEPCAJbHOH KOMIICTCHIIMA
(rpynnbi) BBIIIyCKHUKA
YHHUBEpPCAJIbHBIX
KOMIIETCHI NN
OIIK-1. Cnocob6en BwimonHaTs | OIIK-1.1. Mcrionb3yeT cymiecTByonme u
KOMILJIEKCHbIE pa3pabaThiBacT HOBbIE METOIUKH MTOJTYICHUS
JKCIIEPUMEHTAIIbHbIE U | U XapaKTepU3alluy BEIIECTB U MaTEPHUATIOB
pacuyeTHO-TEOPETUUECKHE IS pelIeHus 3a1a4 B u30panHoi o0i1actu
UCCIEIOBaHUsI B M30paHHOM | XUMUU W CMEXHBIX HAyK
Obmenpodeccro obmact xumun wiu cMmexHbix | OIIK-1.2. Mcnonb3yer coBpeMeHHOE
HayK c UCIIOJIb30BaHUEM | 000pyA0BaHuE, MPOrpaMMHOE OOecrieueHre U
HaJbHbIC HABBIKU
COBPEMEHHBIX npubopoB, | mpodeccuoHanbHble 0a3bl JAHHBIX JUIS
MPOTPaMMHOTO OOECIeYeHUs] M | pelieHus 3a/1a4 B N30paHHON 00JaCTH XUMHUH
6a3 JAQHHBIX | WJIA CMEKHBIX HayK
PO eCCHOHATBHOTO OIIK-1.3. Ucnonp3yet COBpPEMEHHBIE
Ha3HauYCHUS PacYeTHO-TEOPETUUECKUE METOAbl XUMHUH ISt
peuieHus: npodeccuoHaIbHBIX 3a7au

3agava npodeccroHanbHOM
AeATeNIbHOCTU

O6beKT nnn Kog v HaumeHoBaHue
obnacTb npodeccMoHanbHOM
3HaHMA KomneTeHuMn

Koz 1 HammeHoBaHUue
MHAMKATOpa
OOCTUNKEHUA

npodeccMoHanbHOM
KOMMeTeHLUn

OcHoBgaHue (NC,
aHaNU3 UHbIX
TpeboBaHui,

npeabaABAfeMbIX

K BbIMYCKHUKaM)

Tun 3agay npodeccmoHanbHol aeaTenbHocTU: HayuHo-UccneaoBaTeNbCKUiA

OcylectsneHme Hay4yHo-
nccnenosaTenbCcKom
0eATeNbHOCTU MO pelleHnto
byHAAMEHTaANbHbIX U
NPUKNaAHbIX 334au
XUMUNYECKON
HanpaBNeHHOCTM B COCTaBe
Hay4YHOro KON/IeKTMBa

XUMUYECKne MNK-2- CnocobeH
BeLLEeCTBa, NPOBOAUTb NATEHTHO-
maTepuansl, MHPOPMaLMOHHbIEe
CbipbeBble uccnefoBaHus B
pecypcbl, BblbpaHHOM 06nacTn
MUCTOYHMKM XMMUM 1/ nnm
npodeccMoHa | CMEMKHbIX HayK
NIbHOM

MHbOopMaLmn

MNK-2-1. NMposoauT NonCK
CNeLManm3npoBaHHoOM
MHbOpMaLMK B
naTeHTHO-
MHPOPMaLMOHHbIX Haszax
OaHHbIX

MNK-2-2. AHannsunpyet 1
0606u1aeT pesynbTaThl
NMaTeHTHOro NoMcKa no
TeMaTWKe NpoeKTa B
BblOpaHHOW 06nacTn
XMMUK (XMMUYECKoW
TEeXHO/I0rnmn)

AHanus onbITa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011

Jlist popMupoBaHuUs BbIIEYKa3aHHBIX KOMIIETEHIINHN B paMKaX JIUCHIUTITAHBI

«TBepaodasHplii CHHTE3 PJIEMEHTOOPTAHUYECKUX COSAMHEHUI MPUMEHSIOTCS




CJIEIYIOIME METO/Ib aKTUBHOTO/ HHTEPAKTHBHOTO OOyYEHHUsI: TPOOIEMHBIC
JIEKIIUH, UCCIIE0BATEIHLCKIE JTA00paTOPHBIE PAOOTHI.



AHHOTaNMs K padoyeii mporpaMme JUCHMUILIMHBI
«XuMHS JeHIPUMEPOB)

JucuunnuHa «XuMHUS —JEHAPUMEpOB» paspaboTaHa [Uisl CTYJAEHTOB
HanpasyieHus 04.04.01 - Xumnsa, marucrepckoit nporpaMMsl «@yHIaMEHTAIIBHbBIE
XUMUYECKUE UCCIEOBAaHUS BEUIECTB U maTtepuanoB». lIpu paspaborke padboueit
[IPOrpaMMBbI y4eOHOM JUCLIUIUINHBI HCIIOJIb30BAaH denepanbHbIN
roCyJapCTBEHHbIA 00pa30BaTEIbHBIM CTaHAAPT MO HAIMPABICHUIO MOJATOTOBKHU
04.04.01 «Xumus», yTBEpKICHHBIM NpukazoM MUHHUCTEpCTBa 00pa3oBaHUS U
Hayku P® ot 13.07.2017 Ne 655 u yueOHbI# 11aH 00pa3oBaTeIbHON TPOTPAMMBI.

Bxogur B wacte yueOHoOro r1iaHa, ¢GOPMHUPYEMYIO YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIEHUN — IMCHIUILTUHEI 110 BbIOOpy: B1.B.JIB.03.01.

Tpyn0o€MKOCTh TUCITUIIUHBI COCTABIISIET 5 3aueTHbIX eauHull (180 yac.): u3
Hux jeknuu (14 gac.), mabopatopHbie paboThl (54 yac.), camocTosTeNnbHas padboTa
(76 wyac.), U3 KoTOpeiX 36 YacoB OTBOAMTCS HAa NOATOTOBKY K 3K3aMEHY.
Peammmsyercs mucuurniumba B 3 cemectpe. dopMa MpOMEKYTOUYHOM ATTECTALIMM:
sK3aMeH (3 cemecTp).

CopepxaHue JUCUUIUIMHBI OXBAaThIBAET CIEAYIOIMIMI KPYr BOIPOCOB:
COBPEMEHHOE COCTOSSHUE XHUMHUU  Pa3BETBIEHHBIX KPEMHUHOPraHUYECKUX
COEJIMHEHUM, TEHJICHLUHU DPA3BUTHS HANPABJICHMS, BOZMOXHOCTH MPUMEHEHUS U
MCIIOJIb30BaHUS MOJy4aeMbIX COCIMHEHUN U MAaTEepUaJIOB Ha X OCHOBE.

Jucunmimaa « XuMus IEHAPUMEPOBY JIOTUYECKH U COAECPIKATEIBHO CBs3aHa
C TaKUMHU KypcaMHu, Kak opraHuveckas, Quianyeckas XuMmMuu. s ycreurHoro
OCBOGHMSI ~ Kypca  HEOOXOAUMBI  3HaHUS M yMEHUS 1O  XUMHH
AJIEMEHTOOPTraHUYECKUX U KOOPAMHALMOHHBIX COEIUHEHUH, (PU3UKO-XUMUUYECKUM
METO/JaM MCCIIEJOBAaHUSl BEIECTB, HAaBBIKU M YMEHHE padOTaTh ¢ XUMHUYECKON
JUTEPATYPOH, DIIEKTPOHHBIMU 0a3aMu JaHHBIX, HABBIKM ITATEHTHOTO IOWCKA,
yMeHHe paboTaTh ¢ XUMUYECKUMH MPOrpaMMaMu 1o 00paboTKe AaHHBIX (U3HUKO-
XUMHUYECKOT0 UCCIIEIOBAaHUS BEILIECTRA.

Henab: OoCBOEHHE OCHOBHBIX NOHATHI M 3aKOHOB XUMHUHU JACHAPUMEPOB;
M3y4yeHUue OOUIMX TMPUHLHUIIOB CTPOCHHUS M KIACCU(PUKALMH JICHIPUMEPHBIX
CTPYKTYp, UX IPUMEHEHUS B Pa3IMUYHbIX HAYKOEMKUX OTPaCIIsIX.

3axayu:

l. M3y4uTh COBpPEMEHHOE COCTOSIHUE XHMHUHU JICHIPUMEPOB, TEHIACHUHUH
pa3BUTHSA HANpaBJIEHHUs, BO3MOXKHOCTh MNPUMEHEHUS M HCIOJIb30BaHUs
MOJTy4ae€MbIX COEIMHEHNUI U MaTEPHUAIIOB HA UX OCHOBE.

2. M3yunTh XMMHIO ACHIPUMEPOB; KJIACCU(PUKALKIO U HOMEHKIATYpY,
METOJIOB CHHTE3a JCHIPUMEPOB, (GU3NYECKHE U XUMHUYECKHE CBOMCTBA
JICHIPUMEPOB, PEAKIIMOHHYIO CIHOCOOHOCTh MACHIPHUMEPOB IO OTHOIIEHUIO K
HYKJIEO- U JIEKTPOPMIBHBIM peareHTaM, MyTH IPaKTHIECKOTO UCTIOIb30BaHUS.



3. Hayuutcs

CUHTE3UPOBATh

" HCCJICA0BAThb

JEHJIPUMEDBHI,

OCYHICCTBIIATh SKCIICPUMCHTDBI 11O OYUCTKC W aHAJIN3Y IMOJYYCHHBIX CoeI[HHeHI/Iﬁ.

IlepBUYHO CaMOCTOSATENBHO AaHAJIU3UPOBATH MOJNY4YEHHBINM pe3ysbrar. [IpoBoauTh

JUTEpaTypPHBIN ITOUCK.

4. OBnaneHue HaBbIKAMU OOpPaOOTKM TMOJYYEHHBIX JAHHBIX C IOMOILBIO

BCIIOMOTATENbHBIX KOMIBIOTEPHBIX MPOTrpaMM (peaakTOpbl XUMUYECKUX (Hopmyd,
JaHHBIX XpoMaTorpaduu, CIEKTPOCKOIUH U T.[)

I[J'IH YCIICIIHOIO HM3YYCHHUA OUCLHUILINHBI

«XuMUS  JEHIPUMEPOBY» Y

oOy4Jarommxcs JOJKHBI ObITh CHOPMHUPOBAHBI CIEAYIOIINUE IPEIBapUTEIbHBIC

KOMIICTCHIINU
HaumenoBanue KO}I U HAUMCHOBAaHMHEC KO)I N HAMMECHOBAHUEC HHAUKATOPA JOCTUKCHUSA
KaTeropumn yHHBepC&lJ’[LHOﬁ KOMIIETCHIIUH yHHBepcaJILHOﬁ KOMIIETCHI NN
(rpynnbr) BbIIIYCKHMKA
yHuBEpPCaJIbHBIX
KOMIIETCHII MU
OIIK-1. Cnoco6en BeimonHATh | OIIK-1.1. Mcnionb3yeT cyliecTByoLme 1
KOMILIEKCHbBIE pa3pabaTbIBaeT HOBbIE METO/IUKH
JKCIIEPUMEHTAJIbHBIE U | IIOJyYEHUS U XapaKTEPU3ALUU BELECTB U
pacuyeTHO-TEOPETUUECKHE MaTepUasoB JUIsl pelIeHus 3a/1ad B
UCCleIoBaHUsT B M30paHHOM | M30paHHOI 006JaCTH XMUMUU UM CMEXHBIX
o0jacT XUMHUU WIM CMEXKHBIX | HayK
Oo6wmenpodeccro | Hayk c ucnoas3oBanueM | OIIK-1.2. Mcnoas3yeT coBpeMeHHOE
HaJbHbIC HABBIKA | COBPEMEHHBIX pubOpoB, | 000pyIOBaHUE, MPOTPAMMHOE O0SCTICUCHUE
IIPOrpaMMHOI0 OOecreyeHus: U | ¥ nMpoecCHoHaIbHbIE 0a3bl JaHHBIX IS
0a3 JTAHHBIX | peIICHHS 3a/1a4 B M30paHHOUN 00JIacTH
po¢heCcCUOHATLHOTO XVUMHH UM CMEKHBIX HayK
Ha3HAYCHHUS OIIK-1.3. Ucnonp3yer  cOBpEMEHHbIE
pacueTHO-TEOPETUUYECKHE METOABl XUMHHU
JUIs pelieHusi npoecCUOHAIbHBIX 3a4a4
Ko n HammeHoBaHue OcHoBgaHue (NC,
3a,u,aqa npOdJECCMOHaﬂbHOVI O6beKT nnn KO,CI, n HaVIMEHOBaHl:i’e MHOWUKATOpPa aHanns3 MHle
[esTenbHOCTH obnacTb I'IpOCbeCCVIOHaJ'IbHOM AOCTUXKEHNA 5 TpeGOBaHMI/I,
3HaHusA KOMMEeTEHLMM npodeccMoHanbHoOM npeabABAAEeMbIX
KomneteHuuu K BbII'IyCKHVIKaM)

Tun 3agay npodeccMoHanbHOM AeATenbHOCTU: HayuHo-UccneaoBaTenbeKuii

OcyLecTBneHne Hay4Ho-
nccnenoBaTeNbCKOM
OeATeNbHOCTU MO PeLLeHunto
byHAaMeHTaNbHbIX U
NPUKaAHbIX 3343y
XMMUYECKOM
HanpaB/NEeHHOCTH B CcOCTaBe
Hay4HOro KONNeKTUBa

XMMUYECKME
BeLLecTBa,
maTepuansl,
CbipbeBble
pecypcbl,
NCTOYHUKM
npodeccmoHa
NbHOM
MHPopmaLmm

NK-3 CnocobeH Ha
OCHOBE KPUTMYECKOro
aHanM3a pesynbTaToB
HUP " HUOKP
oueHuBaTb
nepcneKkTuBbl nx
NPaKTUYECKoro
npUMeHeHun "
npoaoKeHma pabot B
BbibpaHHOW  obnactn
XUMUK,  XUMUYECKOM
TEXHONOTUM nnu

MnK-3-1.
CuctemaTtusmpyer
MHpopmaLmtio,
nony4eHHyto B xoge HUAP
n HWOKP, aHanusnpyert
ee 1 conocTaBnfAeT ¢
NNTEPaTYPHbIMK
OAHHbIMM
MNK-3-2.
BO3MOMKHble
HanpaBAeHWA pPa3BUTUA
paboT W nepcnexkTuBbI

Onpepenset

AHanus onbITa,
nc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014
40.001 40.011




CMENXHbIX C XMMMUEN | NPaKTUYEeCcKoro
HayKax npUMeHeHun
NONYYEHHbIX
pe3ynbTaTos

Jliist popMupoBaHUS BhIIICYKa3aHHBIX KOMIICTCHIIMA B paMKaX JUCIUTIINHBI
«XUMHUS JSHAPUMEPOBY» MPUMEHSIOTCS CICTYIOIINE METO bl aKTHBHOTO/
WHTEPAKTUBHOTO OOYUCHUS: npooiemMHble NeKyul, paboma 6 MAaivlx epynnax




AHHOTanMs K padoyeii mporpaMmme JUCHUILIMHBI
«OCHOBBI OHOXMMUW

Juciumnaa «OcHOBBI  OMOXMMHUW» pa3zpaboTaHa Uil MarucCTPaHTOB
HanpasiieHus 04.04.01 - Xumusa, marucrepckoil mporpammsl «@yHIaMEHTaIbHbBIE
XUMUYECKUE UCCIEOBAaHUS BEUIECTB M MmaTepuanoBy. llpu paspaborke padboueit
[IPOrpaMmBbl y4eOHOM JUCLUILIUHBI HCIIOJIb30BAaH denepanbHbIi
roCyJapCTBEHHbIA 00pa30BaTEIbHBIM CTaHAAPT MO HAIMpPABICHUIO MOJATOTOBKHU
04.04.01 «Xumus», yTBEpKICHHbIM NpukKazoM MUHHUCTEpCTBa 00pa30BaHUS U
Hayku P® ot 13.07.2017 Ne 655 u yueOHbI# 11aH 00pa3oBaTeILHON MTPOTPAMMBI.

Bxogur B wacte yueOHOro 1iaHa, GOPMHUPYEMYIO YYaCTHUKAMHU
o0Opa3oBaTeIbHBIX OTHOIIEHUH — MMCHIHUILTUHEI 110 BbIOOpy: B1.B.JIB.03.01.

Tpyao€MKOCTh AUCHUILUIMHBI cOCTaBisAeT S5 3aueTHbIX eaunul] (180 yac.): u3
Hux jeknuu (14 gac.), mabopatopHbie paboThl (54 ydac.), camocTosTenbHas padboTa
(76 wyac.), U3 KoTOpeiX 36 YacoB OTBOJAMTCS HAa NOATOTOBKY K 3K3aMEHY.
Peammmsyercs mucuurnimba B 3 cemectpe. dopMa MpOMEKYTOUYHOM ATTECTALIMM:
sK3aMeH (3 ceMecTp).

Kypcy «OcHOBBI OHOXMMHUU» TMPEALIECTBYIOT HEOOXOIUMbBIE IJIsi €ro
noHUMaHusi Kypcel: «Opranudeckas xumus», «Heopranuueckas Xumus»,
«AHanuThyeckast XuMmus», «brosorus ¢ ocHoBaMu 3K0510TUNY», «broopraHnveckas
xumus». B mporpamMme Kypca paccMaTpHUBAOTCS 3aKOHOMEPHOCTH XMMHYECKHX
IIPOLIECCOB JKU3HEACITEIbHOCTH, paclpeiesieHusl, COCTaBa, CTPYKTYpbl, QYHKIIHH,
CBOMCTB M IMPEBPAIICHUI BEUIECTB, MPUCYUIUX JKUBBIM OpraHu3MaM, a TaKkKe
npeBpalleHnud, 00e3BpPEeKUBAHUSI KCEHOOMOTUKOB M MCKYCCTBEHHBIX MAaTEpPHAJIOB,
UX BJIMSHMS Ha JKMBbIE OpraHM3Mbl U Ha Ouocdepy B LEJIOM, 3Talbl Pa3BUTHUS
OMOXMMHU U OMO’HEPTETUKH, LIETH U 33]1a4H, UHCTPYMEHTHI U METOAbI OMOXUMHUHU.

Heasn: [Iprobperenue cTygeHTaMu TEOPETHUECKUX 3HAHUM U (OpMUPOBaHUE
aBBIKOB M yMEHHI B 005acTd coBpeMeHHOW Ouoxumuu. [lomydenuwe 3HaHMI O
CTPYKTYpE U CBOMCTBaX XMMHYECKUX COEIMHEHUW, BXOJSAUIMX B COCTaB >KUBBIX
OpraHu3MOB, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX OHOXMMHUYECKHMX IPOLIECCOB H
MEXaHU3MaX Perysiiud oOMeHa BellecTB. YTIyOJeHHOEe U3yYeHHE COBPEMEHHOU
oOmelt OMOXUMUHM, KOTOpas sBiseTcsd (yHIaMEHTalIbHOW OMOJIOrMYECKOU

JTACUUTUTUHOW, HEpPa3pbIBHO CBSI3aHHOM c OPraHU4YECKOMN XUMUEH,
OMOOpPraHUYECKOU XUMHEH U MUKPOOHOJIOTHEN.

3agaumn:

1. ChopmupoBaTh  MpeACTaBICHHS O  TPEAMETEe  HMCCIEIOBaHUA,

MOHSATUIHOM amnmapare U METOI0JIOTHYECKOM 0a3e OMOXUMUWY;

2. [T03HaKOMHTH CTYJIEHTOB C OCHOBHBIMU dTallaMu Pa3BUTHUSI OUOXHMUH,
WX 3HAYCHHEM ISl perieHus oOriedunonorundeckux u mpobiem. dopmupoBathb
MIPE/ICTABIICHUE O COBPEMEHHOM COCTOSIHUHM M TIEPCIIEKTUBAX PA3BUTHS OMOXUMHH



1 OHMOPHEPTeTHKH KaK HaIpaBJIeHHUS HAyYHOW M TMPAKTUYSCKOU NESITSIHbHOCTH
YEeJI0BEKa;

3. [IpuBuTh yMeHHS W HaBBIKM MPAKTHUYECKUX pPabOT B oOmacTu
OMOXHMUHU.

Jns  ycHemHoro wu3y4yeHus JUCHUIUIMHBL «OCHOBBI OHMOXUMHH» Yy
o0y4Yaromuxcst JOJDKHBI OBITh CPOPMHUPOBAHBI CICAYIONIME 3HAHUS U YMEHHUS:
3HAaHUE OCHOBHBIX PAa3/JEJOB HEOPraHWUYECKOM, AHAJIUTHYECKOW, OPTraHUYECKOW,
OMOOpPraHWYECKOW XUMHUM, OOIIeH OWOJIOTHH W IKOJOTUM, YMEHHE NPUMEHSTH
MOJIyYEHHBbIE MPU U3YYEHUU OCHOBHBIX DPa3/iejIOB XUMHH U OHOJIOTMM 3HAHUA K
O0OBSICHEHNIO (PAKTOB M PEIICHUIO CUTYAIlMOHHBIX 3a7a4, HABBIKU IPOBEICHUS
XUMHUYECKUX W OMOJOTMYECKHUX SKCIEPUMEHTOB WM OOBSCHEHHS HX PE3yJIhbTaTOB,
COOTBETCTBYIOIIUE MPEIBAPUTEIbHBIM KOMIICTCHITUSM:

e CnocoOHOCTH K aOCTpaKTHOMY MBILUICHUIO, aHanu3y, cuHTe3y (OK-1).

e Bianenne  HaBbIKAMH  XUMHUYECKOTO  JKCIEPUMEHTa,  OCHOBHBIMHU
CUHTETUYECKUMU W aHAJIMTUYECKUMHU METOJIaMH TIOJyYeHHUS W HCCICIOBAHUS
XUMHU4ecKux BemecT U peakmuii (OITK-2).
chepe CBOCH
poecCHOHaNBHON  NIeATETLHOCTH, TOJICPAHTHO BOCIPUHUMATH COIUAIBHEIE,

e ['oTOBHOCTB PYKOBOJIUTH KOJUIEKTUBOM B
ATHUYECKHUE, KOH(pECCHOHANbHbIE U KylbTypHbIe pazinuus (OI1K-8).
B pe3ynbrare uzyueHusi JaHHOW AUCHUIUIMHBI Yy 00ydaromuxcs GopMupyercs

cienyroiue odienpodeccuoHaibHbIe U Mpo(ecCuoHaIbHbIE KOMIIETCHITU Y.

Konx u HammeHoBaHHue
YHHMBeEPCAJbHOH KOMIIETEeH MU
BbINYCKHUKA

HaunmeHnoBanue
KaTeropum
(rpynibi)
YHHMBepPCAJTbHBIX
KOMIeTeHIn i

Koa u HanMeHOBaHUE HHIAMKATOPA AOCTHKEHHS
YHHBEPCAJIbLHOH KOMIICTCHIINT

OIIK-1. CnocobOeH BBINONHATH
KOMIUICKCHBIC SKCIICPUMCHTAJILHBIC
u pacyeTHO-TEOPETHUCCKHE
HACCIICTOBAHUS B n30paHHOM
O6.]'IaCTI/I XUMHUHN UK CMEXKHBIX
HayK c HCTIOJIb30BaHUEM
COBPEMECHHBIX mpuoOOpPOB,

OIIK-1.1. Mcrionb3yeT CymecTBYIONUE U
pa3pabaThiBaeT HOBbIE METOAUKH TOTyUYCHUS U
XapaKTepHU3aliy BEMIeCTB U MaTEePHUAaJIOB IS
perieHus 3a1a9 B u30paHHOM 00J1aCTH XUMHH
W CMCKHBIX HAYK

OIIK-1.2. Ucnonb3yeT COBpEMEHHOE

Oomenpodeccron
obopynoBaHue, MPOrpaMMHOE 0OeCTIeUeHUE 1

AJIbHBIC HABBIKHU

mporpaMMHOrO obecredeHus u 6a3
JaHHBIX npoQecCHOHATEHOTO
Ha3HAYCHUS

npodeccruoHanbHbIe 0a3bl JAHHBIX ISl PEIICHUS
3a/1a4 B M30paHHOM 00JaCTH XUMUU HITH
CMEXHBIX HAYK

OIIK-1.3. Vcmonp3yeT COBPEMEHHBIE PAaCUE€THO-
TCOPECTUUCCKUC MCTOAbl XUMHU JIA PCUICHUA
mpodeCcCHOHATBHBIX 337124

Konx n nanmeHoBanue Ocuoanue (I1C,
" OOBEeKT WiIn Kopn u nanmenoBanue HWHJUKaTOpa aHaJIu3 MHBIX
3anmava mpodecCHOHATBHOM " .
- 001acTh poheCCHOHATBHOMN JIOCTHIKEHUS TpeboBaHUH,
3HaHUS KOMITETEHIIUH npodecCHOHANBEHON NPEabIBIAEMBIX K
KOMITETEHIINHA BBIITYCKHHKAM)

Tun 3apa4y npodgeccuoHanbHOM AesiTe1bHOCTH: HayuHo-ucciienoBaTesbCKuii




Ocy1iecTBiIeHNE HAYIHO- XUMUYECKHE
HCCIICOBATEIBCKOM BEILICCTBA, AHanu3 orbITa,
JIEATENbHOCTH 110 PEIICHUIO | MaTepHalbl, INIK-3 Cnoocoben wna | IK-3-1. T1C:
(hyHIaMEHTANBHBIX U CBIPBCBBIC OocHOBE Kputuueckoro | Cucrematusupyer 19.002
MPUKIIAHBIX 327124 pecypcesl, aHajaM3a  Pe3yJbTaToOB | HH(POPMAIIHUIO, 23.041
XUMHYECKOH UCTOYHUKH HUP u  HUOKP | nomydeHHylo B X0J1€ 26.001
HAIPaBJIECHHOCTU B COCTABE npodeccuoHa | onenuBath HUP u HUOKP, 26.003
Hay4HOrO KOJJICKTHBA JNBHOU HEPCIIEKTHBbI UX | aHaJIU3UPYET ee U 26.006
HHOOPMALMH | MPaKTUYECKOTO COIIOCTABISIET C 26.009
MIpUMEHEHHUS U | JIUTepaTypHBIMA 26.014
MPOJOIDKCHUST paboT B | JaHHBIMHU 40.001 40.011
BeIOpanHOi  obsactu | IK-3-2. Onpenenser
XUMHH,  XHMHYECKOW | BO3MOIKHBIE
TEXHOJIOTHH WIM | HAalpaBIICHUS Pa3BUTHS
CMEXHBIX C XHMHEH | pabOT ¥ MEePCIEeKTUBBI
HayKax MIPaKTHIECKOTO
TIPUMEHECHHUS
IOy YeHHBIX
pe3yJIbTaToB
Kox —m  popmyposka Jrtansl GopMHPOBAHNA KOMIIETCHIMH
KOMIICTCHIINU

OCHOBBI (PU3UKO-XMMHUIECKHX METOJIOB
peructpanuu U 00paboTKH pe3yIbTaToB
XUMHYECKOI0 AKCIIEPUMEHTA;

COBpPECMCHHEIC 0a3nl JAaHHBIX CIICKTPAJIbHBIX
XAPaKTCPUCTHUK UCCICAYCMBIX BCUICCTB,

MCTOJbI pCHICHUA HAYYHO-
HCCICO0BATCIbCKHUX 3a1a4 B

Croco6eH aHATHSHPOBATS, 3HaeT UCTIOJIb3YEMbIE TIPH HHTEPITPETAIIH
HHTEPIPETHPOBATH H pe3yabTaToOB (PU3MKO-XUMHUYECKUX METOIOB
06OBIIAT PE3yIBTATEI WCCIIEIOBAaHHS BEIIECTBA,;
OKCIICPUMCHTAIEHBIX 1 0071aCTH IPUMEHEHNS ¥ TOYHOCTH (PU3HKO-
PacHCTHO-TCOPCTHICCKUX XHUMHUYECKUX METOJIOB HCCIICOBAHUS
paboT B m30paHHO 00IaCTH BEIIECTB
XUMHH UM CMEKHBIX HayK
(OLIK-2); aHAJTM3UPOBATb, UHTEPIPETHPOBATH u
Veer 000011aTh pe3yJbTaThl IKCIIEPUMEHTATBHBIX U
pPacyeTHO-TEOPETUYECKUX PadOT B M3OpaHHOU
00JacTl XMMHUH UJTU CMEKHBIX HayK
HaBBIKAMH  aHaJM3a, WHTEPHpETallUd |
00001eHNS pE3yNbTaTOB
Brnameer | aKcriepMEHTaIBHBIX " pacueTHo-
TEOpEeTHUYECKUX paboT B M30paHHOW 00IacTH
XUMHH W CMEKHBIX HAYK
ITK-1. - Cnocoben 3Haer AKCIIEPUMEHTAJIbHBIC u pacyeTHo-
IUTAHUPOBATh PadoTy U TEOpPETUYECKHE METO/IbI peleHus
BbIOUpATH a/IeKBaTHbIE MOCTaBJICHHON 3a1auu UCXOAS u3

MMEIOIINXCA MaTepUabHBIX U BPEMEHHBIX
pecypcoB




BBIOpaHHOW 00J1aCTH XUMUH,
XMMHYECKON TEXHOJIOTUH WIH | Vmeer
CMEXHBIX C XHMHUEH HayKax

COCTaBJIAThL OOIMII IUIaH WCCIEIOBAHUA U
JeTalIbHBIE TIJIaHbI OTAEILHBIX CTaINi

HaBbIKaMMU PCHICHHUA OJSKCICPUMCHTAJIIBHBIX U
PaCYCTHO-TCOPCTUUCCKUX 3aaad HUCXOIAA U3
HMCIOIIUXCA MATCpUaJIbHBIX W BPCMCHHBIX

pecypcoB

Bnaneer

Jnis popMupoBaHUs BBIIICYKa3aHHBIX KOMIIETCHIIMA B paMKax JUCIUILTAHBI
«OCHOBBI OHOXUMUNY MPUMEHSIOTCS CJICTYFOIIIHE METO/TBI
AKTUBHOTO/MHTEPAKTUBHOTO OOy4YeHHs: MpOOJEMHBIE JIEKI[MH, CEMHUHAPCKUE
3aHSTHS, TPYIIOBON Pa300p CUTYAIIMOHHBIX U SKCIIEPUMEHTAIBHBIX 3a/1a4.
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