MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHI S POCCHUIMCKOM ®EIEPALTAN
dezepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHusI

«/laibHEeBOCTOYHBIN (pe1epaIbHbIH YHUBEPCUTET»
(ABDY)
IKOJIA ECTECTBEHHBIX HAYK

Kagenpa obmieii, HeOpraHUUECKOH 1 3JIEMEHTOOPTraHNYECKON XUMUH

YTBEPXK]IAIO
_PERTOPSHIKOIBl eCTECTBEHHBIX HAYK

. A
%

- HT‘ T;l é;{aBB
eerecTt W)y qorta 2019

CoopHuk
AHHOTAIMHA Pa00YHUX MPOrpPaMM U CIMILINH

HAITPABJIEHHUE ITIOAT'OTOBKH
04.04.01 Xumus

Marucrepckasi nporpamma
«DyH1aMeHTaJIbHbIe XUHMHYECKHe UCCIeI0BAHUS BellleCTB H MAaTePUAJIOB)

®opma o0yueHusi: oyHas
HopmaruBHBI CpOK OCBOCHHS TPOTPAMMEBI
(ounas popma oOyudeHus) 2 2ooa

Bnaausoctok
2019



Conep:xkanue

AHITTUUCKUHN I XUMUKO-TEXHOJIOTUUECKUX LIEJIEN
MeTtonon0rus Hay4yHbIX UCCIEA0BAaHUN B XUMUU

Craructuyeckas 00paboTKa 1 aHaJIU3 IKCIEPUMEHTAIbHBIX JaHHBIX
MeToab! Hcclie10BaHuUs BEIIECTB U MaTepUAIOB
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DNEeKTPOHHBIE TEXHOJIOTUH MOMCKA HAYYHO-TEXHUYECKOM XMMUYECKOI
uH(popMaun
Introduction to Multidisciplinary Engineering

MaKpOKI/IHeTI/IKa XUMHUYCCKUX U KaTaAIUTUYCCKUX ITPOLECCOB



AHHOTaNUs K pado4yeil nporpaMMe JUCUUIJINHBI
«DU3UKO-XUMHS MEPCHEKTUBHBIX BEIIECTB U MATEPUAJIOB)

HuciumuinHa «PU3HKO-XMUMUSI MEPCIEKTUBHBIX BEIIECTB M MaTepHAIOB)»
IpelHa3HaYeHa JiJIsi MaruCTPaHTOB, OOyYarOIIMXCs MO HAIPaBJICHHUIO MMOATOTOBKH
04.04.01 - Xumus, marucrepckor nporpaMmbl «DyHTaMEHTaIbHbBIE XUMHUYECKHE
MCCJIeIOBaHUs BEIIECTB M MarepuanioBy. IIpu pazpaboTke paboueil mporpammel
y4eOHOM  JMCUMIUIMHBI ~ UCHONb30BaH  DenepaibHbli  TOCydapCTBEHHBIN
oOpasoBareyibHbIM CTaHJAApT Mo HampaieHWto ToarotoBku 04.04.01 «Xumusy,
yTBEPKACHHBIN TpukazoM MuHucTepcTBa oopazoBanus u Hayku PO ot 13.07.2017
Neo 655 u yueOHbIl T1aH 00pa30BaTENIbHON POrPAMMBI.

Bxogur B dacteb y4eOHOro 1UIaHa, (QOPMUPYEMYIO  yYaCTHUKAMHU
o0pa3oBaTeNIbHBIX OTHOIICHUI — JUCIUIUIUHBI TI0 BeIOOpY: B1.B.J1B.03.03.

Tpyno€MKOCTh AUCHUIUIMHBI cocTaBisieT 5 3aueTHbIX enunul (180 uac.): u3
Hux jekuuu (14 gac.), maboparopueie paboThI (54 4ac.), caMmocTosiTeNbHas paboTa
(76 wyac.), U3 KOTOpbIX 36 4YacoB OTBOOUTCA HAa MOATOTOBKY K 3K3aMEHY.
Peamnsyercsa mucnunmHa B 3 cemectpe. dopma ImpOMEKYTOUYHOM aATTECTALMM:
sK3aMeH (3 ceMecTp.

CoBpemMeHHas Hayka B 00JaCTH BELIECTB U MarepuajIoB UMEET TEHACHIIUIO K
UHTErpalui ¢ (U3NYECKOW XUMHUEH, (QU3MKON TBEpAOTo Teja, 3JIEKTPOHHUKOH,
OopraHu4eckol xumuen, Oumoxumuend. MMEHHO B 3THX 00JaCTSIX POXKIAIOTCS
Haubosee HEOOBIUHBIE PE3yJbTaThl W TEPCIEKTUBHBIC HANpaBICHUS Pa3BUTHSL.
HeoObIKHOBEHHO pacHIMpUIICs KPYyT OObEKTOB XMMUU MaTepHUaliOB: TEIeph K HUM
NPUYUCTISIOTCS HE TOJBKO COOCTBEHHO COEIMHEHMS, HO U MaTepualibl, MpUYEM
3a4acTyl0 TaKue, KOTOPbIE COJIEpHkaT, IOMUMO “HEOPraHUYECKON COCTaBIIAIOLIEH,
OpraHWYecKue, TMOJIMMEpHbIE WM OuononuMepHble (parmeHThl. 3yuenue
OONBIIMHCTBA OOBEKTOB MPOBOJUTCS HA HECKOJbKHX YPOBHSX: IIOMHUMO
KPUCTAJUIMYECKOM WM MOJEKYJISIPHOW CTPYKTYpbl H3y4aeTcsi JJIEKTpPOHHas |
MarHuTHasi CTPYKTypa BEILECTB, MPUCYLIAsd UM CTPYKTypa J€(pEKTOB CTPOEHMS,
pacrpeneneHue MUKpOIIpUMECEn, CTPYKTypa TPaHMI] pas3zielia B KPUCTAUIMYECKUX
BEILIECTBAX, HAHOCTPYKTypa, CTPYKTypa MHKPO- M ME30-1I0p, CTPYKTypa
ITIOBEPXHOCTEN, & TAKKE BIMSHUE BCEX IEPEYMCIEHHBIX YPOBHEW OpraHU3aLUU
BEIleCTBA Ha €ro cBoiicTBa. [Iporpamma oTpaxaer 3T TEHICHLUMH U TEM
CIOCOOCTBYET  aKTyaldu3aldd  OOpa3oBaHMs  XUMHKOB —  BBIIYCKHUKOB
KJIACCUYECKUX  yHHUBEpcUTETOB.  IIporpamMma  moapa3ymMeBaeT  aKTHUBHOE
UCIIOJIb30BAaHUE TMOHATHM M 3aKOHOMEPHOCTEW, OCBEIIAEMbIX B OCHOBHBIX
XUMHYECKHUX U PU3NYECKUX Kypcax.

OpHoil W3 HOBaMl JaHHOW TPOrpaMMbl  SIBJISIETCS  AKIEHT Ha
HEOOXOAMMOCTh  CYHIECTBEHHOW  aKTHUBU3ALMUM  CAMOCTOATEIBHOW  PabOTHI
MarvucTpoB 10 OCMBICIIEHUIO U aHAJIU3y Marepuaya Kypca.



Leab ocBOeHNSI TUCHUILTHHBI

[leqbt0  OCBOECHMSA  JUCHUIUIMHBI  SIBIIIETCA  OCBOCHME  COBPEMEHHBIX
MPENCTABICHUA O B3aUMOCBSI3W  (DU3UKO-XUMHUYECKHX TIPOIECCOB U UX
3aKOHOMEPHOCTSIX I TMOJyYEHHsS] TNEPCIEKTUBHBIX BEIIECTB U HA MX OCHOBE
MaTepuasoB C 33JaHHbIMU CBOMCTBAMH.

3apaum:

— Jlatb ocHOBHBIE (PyHIAaMEHTAIbHBIEC TIOHATHUS, CBSI3aHHBIE CO CTPYKTYpOH
Y TUIIOM BEIIECTB.

— Jlatp kmaccudukauio MarepuaroB W OCHOBHBIC TMPUHLMUIBI HUX
(dbopMHUpOBaHUSL.

— Jlatb  XapakTepucTuKy  (U3HKO-XMMHYECKHUX  TPOIECCOB  TpHU
(hopMupOBaHUY BEILIECTB U MaTEPUATIOB.

— Tloka3zarb OCOOCHHOCTH HaHOMAaTEpPHaJOB KaK IEpPCIEKTUBHOIO THIA
MaTepuajoB, BBIICHUTh TEOPETHYECKHE MPOOJIEMbI, CBSI3aHHBIE C UX
dbopMHpoBaHUEM, U TIOKA3aTh MEPCIEKTUBHBIE 00JIACTU UX MPUMEHEHHS.

JucuuminHa JIOTMYECKHM W CONEpI)KATelIbHO CBsi3aHA C  Kypcamu
«Dunocodus», «Ilcuxomorus», «MeTOTOIOTUS XUMHUYECKOTO SKCIICPUMEHTA, €T0
cTarucThuueckasi oopaboTka u HHGOPMAIIMOHHOE O0ECIIeUeHHEY, «AHAIUTHYECKAs
xumus», «buooprannueckas xumus», «Heoprannueckas xumus», «Opranuyeckas
XUMHS», «Duzndeckas XuMus», «XUMUs BBICOKOMOJICKYJIIPHBIX COCTUHEHUI.

Hacrosimas nporpamma mpu3BaHa J1aTh COylIarelsM Oa30BbI€ 3HAHUS I10
ATON JUCLUIUINHE.

JlucuuminHa UMEEeT BaKHOE 3HAY€HUE B OOECIEUEHHH BBICOKOTO YpPOBHS
npodecCuoHaTBHOMN TOTOBHOCTH BBIITY CKHUKOB MarucTparyphbl. Ona
HEMNOCPEACTBEHHO  CBf3aHA €  IIOATOTOBKOM  CTYACHTAaMU  MaruCTEPCKOU
JUCCEepTallM M B IIEJIOM C HX YYCOHO-UCCIIEOBATEILCKOM UM Hay4dyHOU
NEATEIbHOCTBIO.

B pesynprare wu3yueHus JaHHOW JAMCHUIUIMHBI Yy  OOydYarouiuxcs
(bopMUPYIOTCS CIEyIONTUE OOIIEKYIBTYpHBIE/ TPOdEeCCUOHATBHBIE KOMIIETECHITUH.

HaumeHoBaHue Kon u HaumeHoBaHue Koa n HauMeHOBaHNe HHAMKATOPA 10CTUKEHUS
KaTeropuu YHUBePCAJILHON KOMIeTeHIMH YHHUBEPCAJIbHONH KOMIIeTEeHINHT
(rpynnbi) BbINYCKHHKA
YHHBEPCAJIbHBIX
KOMIIEeTCHIH I

Oobmenpodeccron | OIIK-1. Cmocobern  BomonHATh | OIIK-1.1. Mcrone3yet cymiecTByIOIwe 1
AJIbHBIC HABBIKK | KOMILIEKCHBIE SKCICPHUMEHTAIBHBIE | pa3paldaThiBacT HOBBIE METOJUKH MOTYYCHUS U

u pacyeTHO-TEOPETHYECKHE | XapaKTePU3alluy BEIIECTB U MaTepUaIOB IS

HCCIIEIOBAaHUS B n30paHHOH | pelieHus 3a1a4 B M30paHHOM 00JIaCTH XUMHH

o0lacTH XUMHHM WJIA CMEXHBIX | WIH CMEXHBIX HayK

HayK c UCIIOJIb30BAHUEM

COBPEMEHHBIX puOopOB, OIIK-1.2. Vicionb3yeT coBpeMeHHOE

060py,Z[OBaHI/Ie, IIpOrpaMMHOC obecreueHue u




nporpaMMHoOro odecrieueHust U 0a3 | mpodeccuoHaIbHbIC 0a3bl TaHHBIX [T PEIICHHUS

JaHHBIX HpO(i)eCCI/IOHaJ'IBHOFO 3aa4 B H36paHHOI>i 00J1aCTH XUMHH UITH

Ha3HA4YCHUA CMCIKHBIX HayK

OIIK-1.3. Mcnonp3yeT COBPEMEHHBIE PacUeTHO-
TEOPETUYECKUAE METONBI XUMHH JUIS PEIICHUSI
npohecCHOHATBHBIX 3a/1ad

Ocunogasnue (IIC,

KOZ[ 1 HAMMCHOBAHUEC
aHaJIN3 UHBIX

Kon 1 nHanmeHoBaHue
WHMKATOPA JOCTHKCHHSI

. OObexT un
3amaya npodheCcCHOHATLHON

obmacTh npodecCHOHATEHON . TpeOoBaHNUH,
JIeSITEIbHOCTH npodeccroHatbHON
3HaHUA KOMIIETCHITN IIPeIbABIAEMBIX K
KOMITCTCHIIUH
BEIITYCKHUKAM)

Tun 3axa4 npogeccuoHaIbLHOM AesTeqbHocTH: HayuHo-ucciienoBarebekuit

OCy1IECTBIEHNE HAYYHO- XUMHYECKUE
MCCIIEI0BATENBCKOM BEIECTBA, AHanu3 onbITa,
NIEATENBHOCTH TI0 PENIEHUI0 | MATEPUAIBI, MK-3 Crocoben ma | MK-3-1. IIC:
(byHIaMEHTAJIBHBIX U CBIPLEBBIE OCHOBe KpHTHYeckoro | CucTeMaTH3HupyeT 19.002
HPUKIaJHBIX 337124 pecypcbl, aHaIM3a  PE3yNbTaToB | HH(OPMAIHIO, 23.041
XUMHUYECKON HCTOYHUKH HUP u HUOKP | nonyueHHyIO B X01€ 26.001
HaMnpaBJICHHOCTHU B COCTaBE npO(I)GCCHOHa OIICHUBATh HUP u HUOKP, 26.003
Hay1HOI'0 KOJUICKTHBA JIbHOM TIEPCTIEKTUBBI VX | aHaIM3UpPYeT ee U 26.006
MHPOPMALMH | [paKTHYECKOro COMOCTABJIAET C 26.009
IPUMEHEHHUS U | JUTEpaTypHBIMU 26.014
MPONODKEHUST paboT B | AaHHBIMHU 40.001 40.011
BbIOpanHOi  obOmactu | ITK-3-2. Omnpenensier
XUMHH, XMMAYECKOH | BO3MOYKHBIE
TEXHOJIOTHH WM | HAlpaBJieHUus. Pa3BUTHA
CMEXHBIX C XuUMHeH | paboT M  TIEPCIEKTUBBI
HayKax MPAKTHYECKOTO
PUMEHEHHUS
HOTyIEHHBIX
PE3YNBTATOR

I[J'IS[ (bOpMI/IpOBaHI/ISI BBINICYKa3aHHBIX KOMHGTGHHI/II\/’I B paMKaXx JUCIHHIIIIMHBI

IMPUMCHSAIOTCA

METOIBI

HHTCPAKTUBHOTO

oOy4JeHwUsI:

JICKIUA-BU3YAJIN3al Vs,

IMPE3CHTAIH C HCIIOJB30BAHHUCM PA3JIMYHBIX BCIIOMOIaTCIIbHBIX CPCACTB: JOCKH,

KHHI, BUACO, CHaﬁHOB, IMOCTCPOB, KOMIIBXOTCPOB, BUACOIIPOCKTOPOB U T.II.




AHHOTanMs K padoyeil mporpaMmMe TUCHUILTHHbBI
«IKOIOTHYECKAs] AHATUTHYECKAS XUMHU
Y4eOHO-MeTOANYECKHI KOMILJIEKC TUCLUIUTHHBI «IKoJIOTHYECKast
aHAIMTHYECKass XUMUs» pa3paboTaH [Uisi MarucCTPaHTOB, OOYYAIOIIMXCS IO
HarpaBineHnto noarotoBkn  04.04.01 - Xwmus, MarucTepckod MNpPOrPaMMBbl
«DyHaameHTanbHble XMMHUYECKHE HCCIEIOBaHUS BEIIECTB M MarepuanoB». llpu
pa3zpaboTke pabouei mporpaMmbl yueOHON JUCHUIUIMHBI UCTIONB30BaH DeaepaibHbIMN
roCyJapCTBeHHbIH 00pa30oBaTelbHbIA CTAaHIAPT MO HANPABICHUIO [OJTOTOBKU
04.04.01 «Xumus», yTBep>KISHHBIA TpUKa3oM MUHHCTEPCTBA 0Opa30BaHUS M HAYKU
P® ot 13.07.2017 Ne 655 u yueOHbIii 1aH 00pa30BaTeIbHON MTPOTPAMMBI.
Bxomgur B 4acte ydeOHOro IutaHa, (QopMHUpyeMyH0  yYaCTHHUKAMH
o0pa3oBaTeNIbHBIX OTHOIICHUI — TUCIUIUIUHGI TI0 BeIOOpY: b1.B.JIB.03.04.
Tpyno€MKOCTh TUCHUIUIMHBI COCTaBiAET 5 3aueTHbIX enuHul] (180 yac.): u3 Hux
nexuuu (14 gac.), mabopatopHbie paboThl (54 4ac.), camocTosaTensHas padora (76
4ac.), U3 KOTOPBIX 36 4acOB OTBOAMTCS Ha MOATOTOBKY K 3K3aMeHy. Peanmuzyercs
muciuuiuiiHa B 3 cemectpe. dopma NpoMeXyTOYHOM arTecTrauuu: 3k3ameH (3
CEMECTD).

JucuuminHa OCHOBaHA HA 3HAHUAX, IOJIYYEHHBIX CTYACHTOM B Kypcax
aHAJTUTUYECKON XUMUM, MATEeMATUKH, UH(POPMATUKH, PUBUKHU, IKOJIOTUH, OMOXUMHUH.

ConepxaHve  JUCIUIUIMHBI  OXBaThIBa€T KPyr'  BOMPOCOB,  CBSI3aHHBIX
COBPEMEHHBIMH TNOIXOAAMHU IPUMEHEHUS METOJOB AaHAJIUTUYECKOM XUMHH B
M3YYEHHUH KauyeCcTBa OKPY KaIOIel Cpeibl, CIOCOOOB OLIEHKU 3TOTO COCTOSHUS.

enpto mpenogaBaHusl AUCUUILIMHBI «JKOJIOTMYECKAash aHAJTUTUYECKAss XUMUS
apiusgeTcs  (GopMUpPOBaHHME Yy CTYAEHTOB  MPEACTABICHHUS  DKOJIOTHYECKOU
AHATUTHYECKOW XWMHUU, KaK O TMPUKIATHON JUCIUIUIMHE, OOeCIeYnBaronei
MOHMMAHUE BAXHOCTH W HEOOXOAMMOCTH 3HAHWH aHAJUTHYECKUX MPUEMOB U
METO/IOB, TO3BOJISIIONIMX pEIIaTh 3a/layd, CBSI3aHHBIE C OILEHKOM 3KOJIOTHYECKOIrO
COCTOSIHUSI KOMIIOHEHTOB OMOC(EPBHI.

3agauaMu TpenoJiaBaHusl JAMCIUIUIMHBI «ODKOJIOTUYECKash aHaJIuTU4ecKas
XUMUSD SIBISETCS Pa3BUTHE Yy CTYACHTOB, CIHEHHAIU3UPYIOMUXCS B 00JacTu
AQHAJIUTUYECKON XUMHH, TIPEACTaBICHUNA 00 KOJIOTHU KaK 00 MEXIUCIUILUTMHAPHON
HayKe, aKTUBHO MCTIOJIB3YIOIICH METO/IbI aHATUTUUECKOM XUMUH. Y CTYJICHTA JOHKHO
CJIOKUTBCS MPEACTABICHUE O DKOJIOTMYECKON aHATUTUYECKON XUMUU KaK O CPEICTBE
U crocobe OIEHKH KadecTBa OKpy:Karomied cpenbl. JlucuuruiiHa HampabiieHa Ha
dbopmupoBanue  00mETPOPECCUOHAIBHBIX, MNPO(ECCHOHATBHBIX  KOMIETEHIUHN
BBIITYCKHUKA.

JIisi ycnemHoro M3y4eHusl JUCHMIUIMHBI « DKOJIOTMYEeCKasi U aHaJIUTUYecKas
XUMUSD» y  OOydJaromMXCs  JOJDKHBI  OBITh  COOPMHUPOBAHBI  CIEAYIOIINE
MpeABapUTEIbHBIE KOMIIETCHIUU:



—  CIIOCOOHOCTH TIPUMEHSTH OCHOBHBIC 3aKOHBI XHMHH TIPH OOCYXKICHHUH
MOJIYYEHHBIX PE3yJIbTaToB, B TOM YHCJIE C TPHUBICYCHUEM HHQPOPMAIIMOHHBIX 0a3
JTAHHBIX;

—  BUAJCHUE HaBBIKAMH  XHUMHYECKOTO  JKCIEPUMEHTa, OCHOBHBIMH
CUHTETUYECKUMHU ¥ aHAJUTUYCCKUMH METOJaMHU TIONY4YEHUS H WCCICIOBAHUS
XUMHUYECKUX BEIIECTB U PEAKIINN;

—  BIAJCHUE METOAAMH PETHUCTpAIliu U 00pabOTKH pe3yJbTaTOB XUMUUYECKH
AKCIIEPUMEHTOB;

—  BIAJCHUE MeEToJaMH  0e30macHOro OOpamieHuss C¢ XUMUYSCKUMHU
MaTepuajiaMd C Y4eTOM WX (PU3MYECKHMX W XUMHUYECKHUX CBOMCTB, CIIOCOOHOCTHIO
MIPOBONTH OIICHKY BO3MO)KHBIX PHCKOB;

—  TIOHUMaHWE TPUHIUIIOB IMMOCTPOCHUS IEJarOTHYECKON JIeATeILHOCTH B
00111600pa30BaTENbHBIX YUPEIKICHHIX.

[Tnanupyembie pe3yabTaThl 0Oy4YCHHS TI0 TAHHOW JUCIHUIUINHE (3HAHUS, YMCHUS,
BJIQJICHUS), COOTHECEHHbIE C  IUIAHUPYEMBIMH  pe3yJbTaTaMd  OCBOCHUS
o0pa30BaTeIbHON MPOTPaMMBbI, XapaKTEPHU3YIOT 3Tarbl (DOPMHUPOBAHUS CIICAYIOIINX
KOMIETEHIIUH (0OIIEKYIBTYPHbIE/ mpodecCnoHaNIbHBIE KOMIIETEHIINN):

HaumenoBanue KOZl 1 HAMMCHOBaHHUE Koa u HaumeHOBaHMe HHAUKATOpa JOCTHKCHUA
KaTeropuu YHHBEPCAJILHON KOMIICTCHIIMT YHUBEPCAJILHON KOMIIECTCHIIMH
(rpynnbi) BbINIYCKHUKA
YHHUBEPCAJBbHBIX
KOMIETCHIUH
OIIK-1. Cnoco6en BbmonusaTh | OIIK-1.1. Micnonb3yer cyiiecTByonue u
KOMITJICKCHBIE pa3pabaTbiBaeT HOBbIE METOIUKH TOJTyUEHUS
SKCIIEPUMEHTAJIbHbIE U | U XapaKTepHu3aluu BEIECTB U MAaTEPUAJIOB
pPac4YeTHO-TEOPETUIECKUE JUTs pelieHus 3a/1a4 B M30paHHOM 00J1acTH

HNCCIICOJOBAaHUA B H36paHHOI>'I XUMHUHU UK CMCIKHBIX HAYK
obnmact xumun win cMmexHbIX | OIIK-1.2. Mcnonb3yeT coBpeMeHHOE

Ob6menpodeccro
HayK c UCTIOJIb30BaHUEM | 000pyIOBaHUE, IPOrPaMMHOE 00ecTieueHue
HaJIbHBIE HABBIKU
COBPEMEHHBIX puOOpoB, | U IpodeccuoHaIbHBIC 0a3bl JAHHBIX JJIS
MPOTPaMMHOTO O0€CIieueHUs] W | pelIeHus 331a4 B M30paHHOM obnacTu
0a3 JAHHBIX | XUMUH UM CMEXHBIX HayK
poheCCHOHAIEHOTO OIIK-1.3. Hcnomb3yeT  COBpEMEHHbBIE
Ha3HaYeHUs pacyeTHO-TEOPETUYECKHE METOABl XMMHUHU

IUIsL pelieHus: npodeccuoHaIbHbIX 3a1a4

Ocnosanue (I1C,
Kon 1 HanMeHOBaHHUE
. OObeKT uin Kon 1 HanmeHoBaHMe aHaJN3 UHBIX
3agaua npogecCuoOHATBHOI . HHJIMKATOpa JOCTHKCHUSI .
obmacTpb npodeccuoHaTbHOK o TpeOoBaHUH,
JeSTeIbHOCTH npodeccroHanbHON
3HAHUA KOMIICTCHIINN NPEABABIACMBIX K
KOMITETEHLIH
BBIITYCKHHUKAM)

Tun 3axa4 npogeccuoHAIBLHOM AesiTedbHOCTH: HayuHo-ucC/Ie10BaTeIbCKUIA

Ocy1ecTBIeHHE HAYIHO- XUMHUYECKHE

HCCHe,I[OBaTeHBCKOﬁ BCIICCTBA, Amnanuz OIIbITA,




JIeATENBHOCTH TI0 PEIICHUIO | MaTepuaibl, MK-3 Croocoben na | ITK-3-1. I1C:
(byHIaMEHTaJIBHBIX U CBIPHEBBIC OoCHOBe Kputuueckoro | Cucremarusupyer 19.002
MPUKJIAIHBIX 33]a4 pecypcl, aHaM3a  Pe3yAbTaToOB | MH(OpMAIHIO, 23.041
XIMAYECKOH HUCTOYHHUKH HUP u HUOKP | nomygenHyto B xofe 26.001
HaIpaBJIEHHOCTH B cocTaBe | mpodeccroHa | OLEHUBATH HHWP u HUOKEP, 26.003
HAay4HOI'O KOJJICKTUBA JIBHOI IIEPCIEKTUBbI UX | aHAIU3HUPYET €€ U 26.006
uHpopMaMK | MPAKTHYECKOTO COTIOCTABJISIET C 26.009
IIPUMEHCHHUS U | JUTEpaTypHbIMU 26.014
MIPOAOJDKEHUST PaboT B | JaHHBIMU 40.001 40.011
BbIOpanHoi  ob6mactu | ITK-3-2. Omnpenensier
XMMHH,  XUMHUYECKOH | BO3MOXHBIE
TEXHOJIOTHH WIN | HalpaBICHUSI Pa3BHTHS
CMEXHBIX C XHUMHEH | palOT M TeEepCIEKTHBHI
HayKax MIPaKTHYECKOTO
MIPUMEHEHHS
MOJTYYESHHBIX
pE3yIbTaToB

I[J'IH q)OpMI/IpOBaHI/IH BbIIICYKAa3aHHbIX KOMI'IeTeHIII/Iﬁ B paMKax AUCHUILIINHBI

«DKoloruyecKkass M aHaJMTUYECKash XUMUS» MMPUMCHAIOTCA CICAYIOIIUC MCTOIbI

HHTCPAKTUBHOI'O O6quHI/ISI: JICKIO MU - 6606113.




AHHOTAIIMSA K PABOYEHA TPOT'PAMME JIUCIIUILIVHBI
«XUMUSA TETEPOIUKJINYECKNX COEIUHEHUMN»

JuciumirHa «XUMHUS TeTePOILMKINYECKUX COEIMHEHMI» pa3paboTaHa JJist
maructpanTtoB HampasieHuss 04.04.01 - Xumusg, Maructepckord INpOrpaMMmbl
«DyH1aMEHTaJbHbIE XMMHYECKHE HCCIENOBAHUS BEWMIECTB M MarepuaioBy». [lpu
pazpaboTke paboueld mHporpaMmbl  y4eOHOM  JAUCIUIUIMHBI  MCIOJIb30BaH
®denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT IO HAMpPaBICHUIO
noarotoBku  04.04.01 «Xumusi», yTBEpKIEHHBIM NpUKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku P® ot 13.07.2017 Ne 655 wu y4eOHBIA TUTaH
o0pa3oBaTeIbHON MTPOTPAMMBI.

Bxogur B wacte yueOHOro miaHa, QOpPMHpPYEMYyI0 Yy4YaCTHHUKAMH
00pa3oBaTeNIbHbIX OTHOIIEHHUI — JUCIMIUIMHGI IO BbIOOpY: B1.B.J[B.03.05.

Tpyno€MKOCTh TUCUUILIMHBI COCTaBIsAeT S5 3aueTHbIX eauHul (180 yac.): u3
Hux Jiekiuu (14 yac.), maboparopasie padboThl (54 yac.), camocTosATeNbHas padoTa
(76 wyac.), U3 KOTOpbIX 36 4YacoB OTBOJUTCA Ha TMOATOTOBKY K 3K3aMEHY.
Peamusyercs mucuurnmHa B 3 cemectpe. dopma NpOMEKYTOUYHOM aTTECTALMM:
aK3aMeH (3 cemecTp).

Onupaercs Ha 3HaHUS, YMEHHUS U HABBIKHM, YCBOEHHBIE MPU U3YYEHUU TaKUX
JTUCUUIUIAH, KaKk «OpraHuueckas XuMus», «DU3nueckue MEeToAbl UCCIEA0OBaAHUSY,
«MexaHU3MBbI peaklnil U CTEPEOXUMUsD, «OpraHu4eCcKUil CUHTE3Y.

ConepxaHue NTUCUMILUIMHBI OXBaTbIBAET CIEAYIOLINN KPYT BOIIPOCOB:

BBenenne B xumuio rerepouukiioB. Kiaccudukanus reTepolnuKIndecKux
COCTMHEHHM, TUIIBI PEaKIUil TreTepOLMKIN3ANN, CTPYKTYpHbIE ONOKH, Hauboee
4acTO UCIOJIb3YIOIIKECS B CUHTE3€ F€TEPOLUKIIOB;

[IaTHuneHHble apoOMaTUYECKUE TETEPOLMKIbl C OJHUM TIE€TePOaTOMOM.
Monosinepubie  (muppoii, ¢ypaH, THOdEH) U KOHJIEHCUpPOBaHHBbIE (MHJIOI,
M30UHI0J, OeH3odypaH, OeH30THO(EH, UHIOIU3UH) MpeAcTaBuTenn. CrocoObl
NOJTyYEHUSI U XUMUYECKHE CBOWCTRA;

[IaTu4sieHHBIE apOMAaTUYECKUE TETEPOLMKIIBI C ByMsl rerepoaromam. 1,2-
A3zonbl  (Upaszoj, HM30KCa3oj, H30THa30id). 1,3-A30ibl (MMHAA30JI, OKCA30,
trazon). CrocoObl MONyYeHUs] 1 XUMUYECKUE CBOMCTBA;

[IlecTHuieHHbIE AapOMATUYECKHE TETEPOLUUKIBI C OAHUM TI'€T€POATOMOM.
MoHosinepHble (OUPUAWH, COIMM MHUPWINAS) U KOHACHCUPOBAHHBIE (XWHOJMH,
M30XUHOJMH) npencTaBuTenn. CrocoObl MOydYeHus: U XUMUYECKHE CBOMCTRA;

[IlecTuuieHHbIE ApPOMATHUYECKUE TETEPOLMKIBI C JBYyMS TeTepOaTroMaMu.
A3uHbBI (MUpHUAA3UH, MUPUMUIUH, TUpa3uH). COCOObI MOIYYEHUS 1 XUMUYECKHUE
CBOMCTBA.

Henab u3ydeHus NUCHUIUIMHBL: (OPMHUPOBAHUE Y MAruCTPaHTOB 3HAHUU O
HOMEHKJIaType, MeToAaX TMOJy4YeHHUs M  OCHOBHBIX  THMAaX  peakuil



ICTCPOIUKIINICCKUX COGI[I/IHGHI/II\/JI.

3agaun:

1) Bnanenue

OCHOBHBIMU

IMPpUHIOUIIaMHU

IIaHUPOBAHUU CUHTE3a I'CTCPOHUKIIMICCKOIO COCAUHCHUS;

2) 3HaHHE

KIIACCHUYCCKHX u

CHUHTCTHYCCKOI'O SKCIICPUMCHTA,

COBPEMEHHBIX

3) nonay4uTh 3HAHUA OO0 OCHOBHBIX THUIIAX CHHTETHYECKHUX

Y4aCTHUEM I'CTCPOLMKIIOB.

CHUHTOHHOIO  IOAXOHAa  IIpHU
METOJIOB  IMOCTaHOBKH
peakuu ¢

Jist  yCHnemHoro u3y4eHusl JUCHUIUIMHBL «XHUMHUS TeTEePOLUUKINYECKUX
COCIMHEHUI» y oOOydaromuxcsl JOKHBI OBITh CHOPMUPOBAHBI  CIIEAYIOIIHE

MpCABAPUTCIIbHBIC KOMIICTCHIIUHN
- CIHOCOOHOCTH HMCITOJIB30BaTh IMOJYYCHHBIC 3HAHHUSA TCOPCTHUYCCKHUX OCHOB

(byHIaMEeHTaIbHBIX Pa3/1eJI0B XUMUH MPU pPEUIeHUH POo(eCcCHOHANTbHBIX 3a/1a4;
- BIIQJICHUE CHCTEMOM (yHIaMEHTAIbHBIX XUMUYECKUX TOHATUH.
B pesynbrate u3yyeHus JaHHOW TUCIUILUIMHBI Y MaruCTPaHTOB (hOPMUPYIOTCS

CICAYOMNC KOMIICTCHIINN

HaumMmenoBanue Koa 1 HaumMeHoBaHue Koa u HanMeHOBaHUe MHIMKATOPA 10CTHKEHUSI
KaTeropuu YHHBEPCAJIbHOI KOMIIETEeHMHU YHMBepPCAJIbHON KOMIIETeHUMH
(rpynnsi) BbINIYCKHHKA
YHHBeEpPCAJIbHBIX
KOMIICTCHII MU
OIIK-1. CrnocoGen BsinonuaATs | OIIK-1.1. Mcnons3yer cyniecTByromue 1
KOMILJIEKCHBIE pa3pabaTbiBaeT HOBbIE METOIUKH
SKCIIEPUMEHTAIILHBIE U | TIOJyYEHUS U XapaKTepHU3alluu BEIIECTB U
pacyeTHO-TEOPETUYECKUE MaTepHaJIOB JUIsl pEeLIEHU 3a/1a4 B
WCCIICIOBAaHUS B HM30paHHOW | M30paHHOM 007IaCTH XUMHH MIH CMEKHBIX
o0acTh XUMHH WIA CMEXKHBIX | HayK
Oo6memnpodeccrno | Hayk c ucnonb3oBanuem | OIIK-1.2. Mcnionb3yer coBpeMeHHOE
HaJIbHbIC HABBIKU | COBPEMEHHBIX npubopoB, | 000pyaOBaHKE, MPOTpaMMHOE oOecIieueHre
MIPOrpaMMHOTO oOecreueHus: U | U npodeccruoHanbHble 0a3bl JaHHBIX IS
0as JAHHBIX | pelIeHUs 3a1a4 B u30paHHOU o0nacTu
npodeccHoHaTBHOTO XUMUHU WIH CMEXHBIX HayK
Ha3Ha4YeHUs OIIK-1.3.  Hcnomp3yer  COBpPEMEHHBIE
PACUYETHO-TEOPETUYECKUE METOJAbl XUMHH
JUIs penieHus: npoheCCHOHANBHBIX 33124
Koa v HanmeHoBaHue OcHoBaHue (MNC,
3ap,aqa FIpOCbeCCVIOHa/'IbHOVI O6beKT nnun |'(O,EI| n HaVIMeHOBaHV‘Ile MHOWKATOpa aHanums3 VIHle
LeATENbHOCTH obnactb npodgeccruoHanbHoOM [OCTUXEHUR ) TpeboBaHUiA,
3HaHUA KomneTeHuunun ﬂpOd)eCCMOHa}'IbHOVI npeabABaAEMbIX
KomneteHuunun K BbII'IyCKHVIKaM)

Tun 3agau npodeccuoHanbHOM aeAaTenbHocTU: HayuHo-UcC1eq0BaTeNbCKUA

OcyLuectBneHMe Hay4HO-

nccnenoBaTeIbCKon

[OEATeNbHOCTU MO PeLeHnto
byHAAMEHTaNbHBIX U

NPUKNa4HbIX 3a4a4

XUMUYeckune

BeLLecTBa,

maTepuansl, NMK-3 CnocobeH Ha
CbipbeBble OCHOBE KPUTUYECKOro
pecypcel, aHanunsa

pesynbTaToB

MnK-3-1.
CucremaTtusmpyet
nHdopmaLmio,

AHanus onbITa,
nc:
19.002
23.041




XMMUYECKON
HanpaBAeHHOCTU B COCTaBe
HAY4YHOrO KO/IIeKTUBA

NCTOYHUKM
npodeccmoHa
NbHOM

MHbopmaLmm

HWP " HWOKP
oLeHuBaTb
nepcrneKkTMBbI 0%
npaKTMYyeckoro
npUmeHeHus "
npoaonxeHua pabor B
BbibpaHHOW  obnactu
XMMWWN,  XMMUWYECKOM
TEXHONI0TUK nnm
CMEXHbIX C XUMUeEN
HayKax

nony4eHHyto 8 xoae HNP
n HWOKP, ananusmpyet
ee 1 ConocTaBnAeT ¢
NTEepaTypPHbIMU
LAHHbIMU
MnK-3-2.
BO3MOMHble
HanpasneHWA pPasBUTMA
paboT ¥ nepcneKkTusbl
NPaKTUYECKOro
npumeHeHun
NolyYEHHbIX
pe3ynbTaToB

Onpegenser

26.001
26.003
26.006
26.009
26.014
40.001 40.011

Jliist hopMHupOBaHUS BBINICYKA3aHHBIX KOMIIETCHIIMA B paMKaX JUCIUIUIAHBI

«XUMHSL TETEPOUUKINYECKAX COCIUHEHUI» MPUMEHSIOTCS CHEAYIOIINE METOMIbI

aKTUBHOIO OOyueHus: JeKuusa-Oecena.




AHHOTaNUs K pado4yeil nporpaMMe JUCUUIJINHBI
«MeaumuHCcKasi XUMHUSA € JJIeMeHTaAaMU KOMOMHATOPUKID)

HMucuuminna «MeauuuHcKass XUMHUSL C  JJIE€MEHTAMU  KOMOWHATOPHUKK)
pa3paboTaHa [jisi MarucTpaHToB, oOydaronuxcs mo HampasieHuto 04.04.01 -
Xumusl,  MarucTepckom  mporpamMMmbl  «DPyHIAMEHTAIBHBIE  XUMHUYECKHE
MCCJIEeIOBaHUs BEIIECTB M MarepuanioB». [lpu paszpaborke paboueld mporpamMmbl
y4eOHOM  JMCUMIUIMHBI ~ UCHONb30BaH  DenepaibHbIi  TOCYdapCTBEHHBIN
oOpasoBareyibHbIM CTaHAApT Mo HampaieHuto ToaroroBku 04.04.01 «Xumusy,
yTBEPKACHHBIN TpuKka3oM MuHucTepcTBa oopazoBanus U Hayku PO ot 13.07.2017
Neo 655 u yueOHbll T1aH 00pa30BaTENIbHON POTPAMMBI.

Bxogur B wyacth yueOHOro nmiaHa, GOpPMHUPYEMYI0 Y4YaCTHUKaAMU
o0pa3oBaTeNIbHBIX OTHOIICHUI — JUCIUIUIUHGI TI0 BeIOOpY: B1.B.J[B.04.01.

TpynoeMKOCTh JUCHMIUIMHBI COCTaBIsSIET 5 3aueTHbiX enuuui] (180 wyac.).
Jlucuniinaa BKIodaeT 14 gac. jekiui, 72 dac. 1aboparopHbeIX paboT u 58 dac.
CaMOCTOATEIbHON paboOThl, U3 KOTOPBHIX 36 4acOB OTBOJUTCS HAa MOATOTOBKY K
sk3ameHy. Peanmsyercsa nucummuinHa B 3 cemectpe. PopMa MNpOMEXYTOYHOM
arTecTaluu: 3k3ameH (3 cemectp).

B pamMkax paHHOW JAUCUUIUIMHBI PAacCMAaTPUBAIOTCA OCHOBHBIE METOMbI
HAMpPABJIEHHOTO CO3JaHMSl HOBBIX JICKAPCTBEHHBIX IpenaparoB, BKJOYasd
KOMOMHATOPHYI0 XHUMHIO, Maremarnueckuit ammapar QSAR (konmdecTBeHHas
3aBUCUMOCTH CTPYKTYpa — aKTUBHOCTH), a TAaK’KE€ OCHOBBI METOJIOB MOJIEKYJISIPHOTO
MOJICTTUPOBAHUS IS TIPEJICKa3aHusl OHMOJIOTHYECKON aKTMBHOCTH OPraHWYECKUX
CcoeIMHEHUH. [[aHHBIA KypC HEPA3pbIBHO CBSI3aH CO CICAYIOIMMH JUCHUILIAMHAMUA
HampaBieHuss  noarotoBku  OakamaBpoB  04.03.01 «Xumus», npoduib
«DyHaaMeHTalbHass  Xumus»: «Marematuka»y, «OpraHudeckas  XUMUS,
«XUMHUYECKHE OCHOBBI OHMOJOTHYECKHX IIporieccoB», «OCHOBHBIC KJIACCHI
MPUPOAHBIX COCAUHEHUI», «MEXaHU3Mbl PEaKUUM U CTEpEeOXuMHs», «MeToasl
BBIJICJICHUSI U YCTAHOBJICHHSI CTPOCHUSI OPTaHUYECKUX MOJICKYID).

Heap wu3ydyeHUs JaHHOW JUCHUIUIMHBI 3aKao4aeTcs B (OPMUPOBAHUU Y
oOy4aronuxcsi mpodheCCUOHAIBHBIX KOMIIETEHITUN, HEOOXOIUMBIX JIJIsl POBEICHUSI
HCCIeIOBaHUM B 00JIACTH CO31aHUsI HOBBIX JICKAPCTBEHHBIX MIPENapaToB.

3apaum:

e OCBOUTH TEOPETUYECKHUE OCHOBBI M METOJOJIOTHIO KOMOWHATOPHOTO
CHHTE3a KaK cmoco0a BBIABIEHUS HOBBIX OHOJIOTMYECKH AaKTHBHEIX BEIIECTB
(bAB).

e CdopmupoBarh (QpyHIaMEHTAJIbHbIE 3HAHHS O MPHUHIIMIIAX U AJITOPUTMaX
KOMITBIOTEPHOTO MOJICTTUPOBAHUS B3aHUMOJIEHCTBHS HU3KOMOJIEKYIISIPHBIX
COCIMHEHUN C TEPareBTUYECKUMHU MHMIICHSIMHU, OOJIErdaroniero ONTUMHU3AINIO



bAB,

(bparmMeHTOB MOJIEKYJIbI B (DOPMUPOBAHUE €€ ONOIOTNYECKONH aKTUBHOCTH.
e M3yunts maremarnueckuii ammapar QSAR, mo3BOIAIOMMI yCTaHOBIICHHE

a4 TaKXKXC IIO3BOJAIOINIMC OLCHUTL BKIIaA OTACIBbHBIX CTPYKTYPHBIX

(YHKIIMOHAIBHOW 3aBHCHUMOCTH CTPYKTypa - OHMOJIOTMYEcKasi aKTUBHOCTh B PSIY

HCCICAYCMBIX BCIICCTB AJIAA CO3MaHUA HanOoJIee aKTUBHBIX COGI[I/IHGHI/H\/JL
IIJ'IH YCIICIIHOI'0  M3YUYCHHUA  AOUCHHUIIIMHBI ((MGI[I/II_[I/IHCKEUI

DIIEMEHTAMH KOMOWHATOPUKW» y OOYyYaroIIUXCsA TOJIKHBI OBITh CHOPMHPOBAHBI

XuMusa C

CJIEIYIOIIME IPEIBAPUTEIIBHBIE KOMIIETCHIINU:
® CIOCOOHOCTBIO MCHOJIb30BaTh MOJYYEHHbIE 3HAHUS TEOPETUYECKHX OCHOB
(byHIaMEHTAJIbHBIX Pa3/I€JI0B XUMHUHU MIPU PEIIEHUU TPO(PECCHOHAIBHBIX 3a/ay.
® BJIAJICHUEM HaBbIKaMHU XUMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIMHU
CUHTETHYECKHMMHU M AHAINTHYECKHUMH METOAAMHU IOJIyYEHUS W HUCCIENOBAHUSA
XUMHYECKUX BEIIECTB U PEAKIIUH.
e CHocOOHOCTBIO HCHOJB30BaTh OCHOBHBIE

3aKOHbl CCTCCTBCHHOHAYYHBIX

JUCIUIUIMH B IPO(EeCCHOHAILHOM IESITEIbHOCTH.

® CIOCOOHOCTBIO BBIMIOJNIHATH CTAaHJAPTHBIE OIEpaluu 10 MpeiaraéMbIiM
METOIUKAM.

® BJIAJCHUEM CUCTEMOU (PyHIaMEHTATbHBIX XUMUYECKUX TTOHITHM.

® CIOCOOHOCTHIO TIPUMEHSTh OCHOBHBIE €CTECTBEHHOHAyYHBIE 3aKOHBI H
3aKOHOMEPHOCTU Pa3BUTHUSI XMUMHUYECKONW HAyKd TPU aHaM3€ TMOJYYEHHBIX
pE3YyIbTaTOB.

® BIAJCHUEM METOJaMHU 0€30MacHOTO OOpalleHHs] C XUMHUYECKUMU MaTepHalaMu

C Y4ETOM UX (PU3MUECKUX U XUMUYECKUX CBOMCTB
B pesynbrare u3yueHus: JaHHOW TUCHUILIUHBI Y 00y4aromuxcsi GopMUPYIOTCS

CICAYOIHEC KOMIICTCHIIUU :

HaumenoBanmue Kon u HaumeHoBaHue Kon u HanMeHOBaHUe HHAMKATOPA
KaTeropumn YHUBePCAJILHON KOMIeTeH I AOCTH:KeHHs] YHUBEPCAJIbHONH KOMIETeHIMHT
(rpynnsr) BbINIYCKHHKA

YHUBEPCAJIBbHBIX
KOMITeTEeH Ui

Ob6menpodeccuo
HAJIbHBIC HABBIKU

OIIK-1. CriocoOeH BBINOJIHATH
KOMILUIEKCHBIE
JKCIEPUMEHTAJIbHbIE u
pacyeTHO-TEOPETUYECKHUE
UCCIIE0BaHUA B  M30paHHOMU
o0JIaCTH XUMMM MJIM CMEXHbIX

HayK C HCIIOJTb30BAaHUEM
COBPEMEHHBIX npubOpOB,
MPOrPaMMHOTO OOECIEUeHUsT U
0a3 JTAHHBIX
npodeccHoHaTbHOTO
Ha3HAYCHUS

OIIK-1.1. Mcnonb3yeT CyIIeCTBYIOIIUE 1
pa3padarbiBaeT HOBbIC METOTUKU
MOJTyYEHUS U XapaKTepU3allUU BEIICCTB U
MaTepHasoB I peIICHHUs 3a/1a4 B
n30paHHOMN 00JIACTU XUMUU WIIN
CMEKHBIX HayK

OIIK-1.2. Mcnonb3yeT COBpeMEHHOE
000pyI0BaHUE, TPOTPAMMHOE
obecriedeHre 1 mpoQecCuoHaIbHbIC 0a3bI
JAHHBIX JIJISl pEIICHUS 3a/1a4 B
n30paHHOMN 00JIACTU XUMUU WU
CMEKHBIX HayK

OIIK-1.3. lcnonb3yeT COBpPEMEHHBIE
PacYeTHO-TEOPETUYCCKUE METOBI XUMHUH
JUIsL peteHus: IpoQecCHOHAIBHBIX 3aa4




3agaya npodeccmoHanbHOM
OeATeNbHOCTH

O6beKT nnn
obnactb
3HaHuA

Kopg, v HaumeHoBaHWe
npodeccnoHanbHOM
KomneTeHUnun

Koa 1 HaumeHoBaHuWe
WHAMKaTopa
LOCTUXKEHMUA

npodeccmoHanbHoM
KOoMneTeHuun

OcHoBgaHue (NC,
aHaNU3 UHBIX
TpeboBaHUi,

npeabsaBASeMbIX

K BbIMYCKHUKaMm)

Tun 3agau npodeccnoHanbHoM geatenbHocTU: HayuHo-uccnegoBatenbckuii

OcyuwiecTBNeHNEe Hay4YHO-
nccnenoBaTeslbCKon
[EATENbHOCTM MO peLleHNno
dYHOAAMEHTANbHbIX U
NPUKNaaHbIX 3a4au
XUMMUYECKOM
HanpaB/eHHOCTU B COCTaBe
HAY4YHOTO KO/IeKTUBA

XMMUYECKME
BeLLEeCTBa,
maTepwuansl,
CbipbeBble
pecypcbl,
NCTOYHUKM
npodeccmoHa
NbHOM
UHbopmaLmm

NK-3 CnocobeH Ha
OCHOBE KPUTUYECKOro
aHanuM3a pesynbLTaTos
HWP " HUOKP

oueHnBaTb
nepcneKkTusbl nx
NPaKTn4eCKoro
npumeHeHuA n

npoaonXKeHnsa paboT B
BbibpaHHOW  obnactu
XMMWWN,  XUMUYECKOM
TEXHO/IOTUK nnu
CMEXHbIX C XMMUeM
HayKax

MnK-3-1.
Cuctematmsnpyet
nHdopmaumio,
nony4yeHHyto 8 xoge HNP
n HWOKP, ananusmpyet
ee 1 ConocTaBnfAeT ¢
NUTepaTypHbIMM
OAHHbIMU

MNK-3-2. Onpeaenset
BO3MOMHble
HanpasneHWA pPasBUTKA
paboT ¥ nepcneKkTusbl
NPaKTUYeCcKoro
npumMeHeHuA
NoyYEHHbIX
pe3ynbTaToB

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

Jlis popMHUpOBaHUS BBIIIEYKa3aHHBIX KOMIIETEHIIMN B paMKaxX TUCIUILIAHBI

«MemumuHckag XAMHSA C

QJICMCHTaMH

KOMOWHATOPUKH

IIPHUMCHSIOTCA

CJIeaAyromue METOAbI aKTHUBHOTO/ HHTCPAKTUBHOTO 06yqu1/1;1: HCKHI/II/I—6GC€I[BI.




AHHOTAIMSA TUCHUILINHBI
«Xumus B-IUKETOHATOB METAJJIOB)»

JHucuumHa «XuMus — [-IMKETOHaToB METAUIOB»  pa3paboTaHa  uisd
MarucTpaHToB, oOyvaronuxcs no HamnpasieHuto 04.04.01 - Xumus, Mmaructepckoiu
nporpamMMmbl  «DyHJaMEHTaIbHbIE XUMUYECKHUE HCCIEIOBAaHUSI BEIIECTB U
MarepuaioBy». [lpu paspaboTke paboueil mporpaMMbl Y4eOHOW JUCHUILIUHBI
ucnonb3oBaH dDenepaabHbI TOCYTAPCTBEHHBIM 00pa3oBaTeIbHBIN CTaHAAPT IO
HarnpaBiieHUt0 1oarotoBku  04.04.01 «Xumus», yTBEpKICHHBIM IPUKA30M
MunuctepcTBa oOpazoanusi U Hayku PD ot 13.07.2017 Ne 655 u yueOHbI# 1U1aH
o0pa3oBaTeIbHON MTPOTPaAMMBI.

Bxogur B wyacth yueOHOro nmijaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeNIbHBIX OTHOIICHUI — JUCIUIUIUHBI TI0 BeIOOpY: b1.B.J[B.04.01.

TpynoeMKOCTh JUCHMIUIMHBI COCTaBISIET 5 3aueTHbiX enuuui] (180 wyac.).
Jlucunminaa BKIodaet 14 gac. jekmui, 72 dac. 1aboparopHbeIX paboT u 58 dac.
CaMOCTOATEIBHON paboOThl, U3 KOTOpPBHIX 36 4acOB OTBOJUTCS HAa MOATOTOBKY K
sk3ameHy. Peanmsyercsa nucummuinHa B 3 cemectpe. PopMa MNpOMEXYTOYHOM
arTecTaluu: 3k3ameH (3 cemectp).

Kypc «Xumus [-IukeToHATOB METAIOB»  Oa3WpyeTcs Ha 3HAHUAX
CTYIEHTOB MO JAUCUUIUIMHAM "HeopraHudeckas xumus', "opranudeckas Xumus',
"kBaHTOBasA XuMHs'" M "Kpuctaimoxumus'", "crpoeHne BeniecTna', "aHaIuTHYECKas
xumus", "CUHTE3 U UCCIEIOBAHUE KOOPJAWHAIIMOHHBIX coeauHeHui" Ilpu
OCBOCHUHM JUCHMIUIUHBI «XHUMHUS [-AUKETOHATOB METAIOB» (POPMUPYIOTCS
TEOPETUUECKUE CHUCTEMaTHYeCKUe 3HAaHUA B OONACTH CHUHTE3a JAaHHOTO Kjacca
KOOPDJIMHAIIMOHHBIX ~ COCIMHEHHWM, WCCIENOBAaHUS XUMHUYECKUX U  (PUBHKO-
XUMUYECKUX CBOMCTB [B-ITMKETOHATOB METAJUIOB U UX MPOU3BOJHBIX, TIPUMEHEHUS
JTAHHOT'O KJIacca COEAMHEHUM B KAYECTBE KaTaJln3aTopoB, MOHOOOMEHHUKOB U T.1I.,
WCIIOIB30BAHUS NI MOJIyYEHUs MaTepuajoB pa3IMYHOrO0 Ha3HaueHus. Bo Bpems
1a00paTOpHBIX PabOT MPOBOAMUTCS HCCIENOBaTENbCKasl paboTa MO MOITYUYECHHUIO U
MIPUMEHEHUIO MPOU3BOJIHBIX [B-IUKETOHATOB METAILJIOB
Hear AuCHMIUIMHBI: (QOPMHUPOBAHHE TEOPETUYECKOM 0a3bl 3HAHUM U
MPAKTUYECKUX HABBIKOB CHHTE3a M UCCJIEIOBaHUS [3-TUKETOHATOB METAJJIOB.

3apaum:
1. @opMUpOBaHHE 3HAHUH COBPEMEHHOIO COCTOSHMSI XUMHH [3-
JUKETOHATHBIX KOMILJIEKCOB METaJUIOB, TEHACHIUN pa3BUTUS HAyKH,

BO3MOXHOCTH IIPUMCHCHHA KW HCIIOJIB30BAHUA IIOJTYYaCMBIX COGI[I/IHGHI/II\/’I 151

MaTepragoB Ha UX OCHOBE.
2. dopmMupoBaHHE YMEHUN CHUHTE3UpPOBaTb W  HUCCIENOBATh B-

JUKETOHATHBIE KOMIUIEKCHI, OCYLIECTBIIATh DKCIIEPUMEHT 110 OYUCTKE W aHAJIU3Y
IIOJIYYEHHBIX COCIMHEHHM, TPOBOAUTH JIUTEPATYPHBIN ITOUCK.



3. dopmupoBaHHe 3HAHWUN, YMEHUW W HaBBIKOB Oe30macHOil paboThl B

naboparopum.

4. ®opMHUpOBaHHE

HaBBIKOB

00paOOTKM TMOJNyYEHHBIX JaHHBIX C

IMOMOIIBIO BCIIOMOT'aTCIIbHBIX KOMIIBIOTCPHBIX IIPOrpaMm (peI[aKTOpBI XUMHUYCCKHX

(dbopMyi1, JaHHBIX XpoMarorpaduu, CIEKTPOCKONHUH H T.[.)
JIJst ycremHoro u3y4eHus ITUCUUIIUHBL « XUMHUS [B-IUKETOHATOB METAJUIOB)

y OOy4armuxcsi JOJDKHBI OBbITh CPOPMHUPOBAHBI CIEAYIOIIME MPEIBAPUTEIIbHBIC

KOMIICTCHIIUH

® CIIOCOOHOCTH MCIIOJB30BaTh IMOJYUYCHHBIC 3HAHHA TCOPCTUYCCKHUX OCHOB

(yHIaMEHTAJIbHBIX Pa3/I€JI0B XUMUHU [IPU PEIIEHUU TPO(PECCUOHAIBHBIX 3a/ay;

e BJIaJICHUE
CHUHTETHUYECKMMH U aHAIIMTHYCCKHUMU

HaBbIKaMH

XUMHNYCCKHX BCIICCTB U peaKuHﬁ;

® CIIOCOOHOCTH MCIIOJB30BaTh OCHOBHBIE 3aKOHBI

XUMHUYCCKOI'O

OKCIICPpUMCHTA, OCHOBHBIMH

MCTOOAAMHU IIOJIYUYCHHA W HCCICOAOBAHUMA

CCTCCTBCHHOHAYYHBIX

JTUCHUIUIUH B IPO(ECCUOHATIBHON IEATEIbHOCTH;

B pesynbrare usydeHuss JaHHOW JUCHUIUIMHBI Y CTYAEHTOB (OPMHUPYIOTCS
CIIEYIOIINE KOMIIETCHIUN:

HaumMmenoBanue Kon 1 HaumMeHoBaHue Kon u HanMeHOBaHUe HHAMKATOpPA
Kareropumn yHHBepCﬁJ’IbHOfI KOMIICTCHI MU JOCTHIKCHUSA yHHBepcaJ’lLHOﬁ KOMIICTCHIU U
(rpynnsi) BbIIIYCKHHKA
YHUBEPCAJBbHBIX
KOMIICTCHIUHN
OIIK-1. CnocoGen BeimonHATh | OIIK-1.1. Mcnons3yer cymecTByromue u
KOMILIEKCHbBIE pa3pabaTbiBaeT HOBbIE METOIUKH
AKCHEPUMEHTAIbHBIE U | TIOJIyYEHHS U XapaKTEPU3allMU BEIIECTB U
pacyeTHO-TEOPETUUECKUE MaTepHualioB JUIsl pEeLICHUs 3a/1a4 B
WCCIIeIOBaHUA B M30paHHOH | M30paHHOMN 00JacTH XUMUH WITH
00acTi XUMHUH WIH CMEXKHBIX | CMEKHBIX HayK
OBenpodeccio HayK c ucnonb3oBanueM | OIIK-1.2. Ucnonb3yet coBpeMeHHOE
COBPEMEHHBIX npubopoB, | 000pyaOBaHKE, TPOTPAMMHOE
HaJbHbIE HABBIKU
MIPOTPaMMHOTO obecrieueHusl ¥ | o0ecreueHne u mpopeccuoHaIbHbIe 0a3bl
0a3 JAHHBIX | JAHHBIX JJI pEUICHUs 3a]1a4 B
npodeccHoHATBHOTO M30paHHOHN 00JIACTH XUMUU WIIN
Ha3HaYeHUs CMEXHBIX HayK
OIIK-1.3. lcnonb3yeT COBpPEMEHHBIE
pacueTHO-TEOPETUYECKUE METO/Ibl XUMHUHU
JUTs pelieHust MpoQecCHOHATBHBIX 3a1a4
Kog n HaumeHoBaHue OcHogaHue (NC,
3a,a,aqa ﬂpOd)ECCl/IOHaI'IbHOVI O6beKT nnn KO,CI, n HaVIMeHOBaHV‘I'e MHOWUKATOPAa aHanuns3 VIHle
eATENbHOCTH obnactb npodeccrnoHanbHOM [OCTUXEHUA ) TpeboBaHUi,
3HaHUA KomneTeHUunun I'IpOCbECCVIOHaI'IbHOVI npeabAaBaAeMbIX
KOoMMeTeHUnn K BbIMYCKHUKaM)

Tun 3apau npodeccuoHanbHOM geatenbHocTU: HayuHo-uccnegoBatenbckuii

OcyliectBaeHMe Hay4Ho-
nccnenoBaTeIbCKon

XUMUYECKNE
BelLecTBa,

AHanus onbITa,




NeATeNbHOCTU MO peLleHunto
byHAaMEHTaNbHbIX U
NPUKNaAHbIX 3a4au
XUMUYECKOMN
HanpaBNeHHOCTM B COCTaBe
Hay4YHOro KON/NeKTMBa

maTepwuansl,
CbipbeBble
pecypchl,
WUCTOUYHUKM
npodeccmoHa
NibHOWM
MHpopmaLmnn

NK-3 CnocobeH Ha
OCHOBE KPUTUYECKOro
aHanuM3a pesynbLTaToB
HUP 7] HNOKP

oueHunBaTb
nepcrneKkTMBsbl nx
npakTMYeckoro

npumeHeHus "

npoaoxeHna pabot B
BblbpaHHOMW  obnactu
XUMUKM,  XUMMUYECKOM
TEXHON0TUM nnu
CMEXHbIX C XUMUEN
HayKax

MnK-3-1.
Cucrematmsmpyet
MHbOopMaLmio,
nonyyeHHyto B xoge HNP
n HNOKP, ananusumpyet
€e 1 ConocTaBnAeT ¢
NUTEpPaTypPHbIMMK
LaHHbIMU

MNK-3-2. Onpegenset
BO3MOMHble
HanpaBieHUA pPasBUTUA
paboT ¥ nepcneKkTusbl
NPaKTU4YeCcKoro
npUMeHeHus
NoJTyYeHHbIX
pe3ynbTaToB

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 BbINICYKAa3aHHbIX KOMHCTCHIII/Iﬁ B paMKax AUCHUIIIIMHBI

«Xumus  P-IUKETOHATOB

MCTAJIJIOB»

MMPUMCHAIOTCA

cicayronue

MCTOAbI

aKTUBHOTO/ MHTEPAKTUBHOTO OOyuYeHHUs: JeKIuHu-Oeceanl (00CyxaeHus ), pabora B

MaJbIX TPYIIax, MHANBUIYyallbHas padoTa.




AHHOTanus K padoyeid mporpamMme M CIUAINIHHBI
«30paHHbIE ITIaBbl OMOUHIKEHEePUI)

PaGouass nporpamma yueOHOM  mucHuIUIMHBI — «30paHHBIE  TJIaBbI
OMOUH)KEHEepUW»  pa3paboTaHa s  MarucTpPaHTOB,  OOy4YalOMIMXCSA 10
HarpasieHuo 04.04.01 - Xumusi, maructepckon mporpaMmsl « OyHIaMEHTAIbHbBIE
XUMUYECKHE HCCIICIOBAHUs BEIIECTB W MarepuasioBy». [lpu pazpaboTke paboueit
mporpaMMbl Y4eOHOM AUCITUTIIMHBI UCTIONBb30BaH denepanbHblil rOCY1apCTBEHHBIN
oOpasoBareNbHBIM CTaHAApPT 10 HampaieHHO ToArotoBku 04.04.01 «Xumusy,
yTBEPKACHHBIN Tpuka3oM MuHucTepcTBa oopazoBanus U Hayku PO ot 13.07.2017
No 655 u yueOHbIl T1aH 00pa30BaTENILHON POTPAMMBI.

Bxogur B wacth yueOHOro nmiaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeIbHBIX OTHOIICHUH — JUCIUIUIUHGI TI0 BeIOOpY: b1.B.J1B.04.01.

Tpyn1oeMKOCTh JUCHMIUIMHBI COCTaBIsIET 5 3aueTHbix enuuui] (180 wyac.).
JucuumnvHa Bkitodaet 14 yac. nekiui, 72 4dac. 1adoparopHbIX padoT u 58 yac.
CaMOCTOSITETLHOM PabOThI, U3 KOTOPBHIX 36 4YacoOB OTBOAUTCS HA MOJATOTOBKY K
sk3ameHy. Peanmsyerca nucummuinHa B 3 cemectpe. DopMa MNpOMEXYTOYHOM
aTTecTaluu: 3k3ameH (3 cemectp).

B mporpamme Kypca paccMaTpuBalOTCS CTPYKTypa M (DYHKIIMM TE€HOB U
T€HOMOB, MEXaHU3Mbl PETYJSIHUH SKCIPECCUU T'€HOB, OCHOBBI OMOWH)KEHEPUU U
NpUMEHEHUE €€ ISl CO3JaHHsS MPOJAYKTOB C HOBBIMH CBOMCTBAMH, MPUHIUIIBI
MOJy4YeHUsI M TOAJEPKaHUS KIETOYHBIX KYJIBTYp; METOAbl TE€HETUYECKON
TpaHchopMaIMK KIETOK, CIIOCOOBI CEJNICKIIMM M aHajdn3a TPaHCPOPMUPOBAHHBIX
KIIETOK.

JlucuuIUIMHA JIOTMYECKH CBSI3HA C TaKUMHU KypcamMHM Kak «XUMHYECKHUE
OCHOBBI OMOJIOTMYECKUX MpoIieccoBy», «HykmenHoBeie kuciaotey», «buomorus c
OCHOBaMH SKOJIOTUI.

Lenau ocBoeHUs1 AUCHUIIMHBI: YIIIYOJIIECHHOE U3yYEHHE TEOPUU U MPAKTUKHU
OMOMHXCHEPUU U MOJEKYJISIPHOW OHOTEXHOJIOTUU C YYETOM COBPEMEHHBIX
JOCTH>KEHUI B 3TOM 00JIacTH.

3anaum:

1. [To3HAaKOMHUTL C OCHOBHBIMHM JTallaMH Pa3BUTUS OHUOWMHKEHEPUU U
OMOTEXHOJIOTUH, UX 3HAYCHHEM JI pelieHus: PyHIaMeHTaIbHbIX U MPAKTUYECKUX
3a/ad.

2. Pazo0parb 0COOEHHOCTH MCIHOJIB30BAHUS PA3IUYHBIX OHOOOBEKTOB
JUTSI TIOJTyYEHUS UM U3MEHEHUS IPOAYKTOB.

3. OOy4HUTh OCHOBHBIM COBPEMEHHBIM MPENCTABICHUAM O CTPYKTYpe H
(YHKITUSX TEHOB, PETYIISIIUN YKCITPECCUH.



4. OcBOUTH MPUHIMIBI MOTYYEHUS U MOANECPKAHUS KIETOYHBIX KYJIBTYP

in vitro.

5. [To3HakOMUTh C METOAAaMH TEHETHYeCKOH TpaHc(opMaluu KIETOK,

CIIOCO0AMM CEJEKLUU U aHAIN3a TPaHC()HOPMHUPOBAHHBIX KIIETOK.

6. [IpuBuTh HaBbIKM paboTHl ¢ pekoMOuMHaHTHbIMU JIHK, BekTopamu,

peKOM6I/IHaHTHBIMI/I mTaMMaMu.

Jliist

YCHEIIHOTO

U3YyYEHUS

AUCHUITIINHBI

«30paHHbIe  TJIaBbI

6I/IOI/IH)KCH€pI/II/I» y 06yan-OIIII/IXC$I JOJIZKHBI OBITH C(bOpMI/IpOBaHBI Q) (181091115

npe/IBapUTEIbHbIE KOMIIETCHIINH:
¢ CriocOOHOCTh MPOBOIUTH HAYYHBIE UCCIENOBAHUS MO CHOPMYIUPOBAHHOM
TEMaTUKe U T0JTydaTh HOBBIC HAyUHBIC U MPUKIIaTHbIe pe3yabrarsl (ITK-1).
¢ OTOBHOCTh HCIIOJIb30BaTh COBPEMEHHYIO ammaparypy MpH MPOBEACHUH
HayuyHbIX uccienoBannii (I11K-3).
eBraseHre HaBBIKAMH WHTEPHPETANNH PE3YAbTaTOB (PUIUKO-XUMHUECKUX
MeTon0B uccienoBanus Bemiectra (I1K-5).

[Inanupyembie pe3yiabTarbl OOy4YEHHUs 10 JAHHOW JUCHUIUIMHE (3HAHUS,

YMCHUA, BJ'IaI[GHI/I}I), COOTHCCCHHBIC C INIAHUPYCMBIMH PC3yjIbTdTaMU OCBOCHHA

oOpa3oBaTeIbHON

IPOrPAMMBI,

XapaKTepU3yIoT

sTanbl  (HOPMUPOBAHUS

CIEIYIOIIUX KOMIIETCHIINH, 3JIEMEHTOB KOMITETCHIIUI:

HaunmenoBanue
KaTeropuu
(rpynini)
YHUBepPCAJIbHBIX
KOMIeTeHI M

Kon m HammeHoBaHune
YHHBEPCAJbHOI KOMIIETEeH U
BbINYCKHUKA

KO}I N HAMMCHOBAaHHME MHIUKATOPA
JOCTHIKCHUSA yHnBepca.m)Hoﬁ KOMIICTCHIU U

Oo6memnpodeccrno
HaJIbHBIC HABBIKU

OIIK-1. Cnoco0OeH BBIMIOIHSATH
KOMILIICKCHBIC
IKCIIEPUMEHTAIILHBIE 51
pacyeTHO-TEOPETUUECKUE
WCCNENOBaHUsI B  HM30paHHOU
00J1aCTH XUMHUHM WU CMEXKHBIX
HayK c HCIIOJIb30BaHUEM
COBPEMEHHBIX pubopoB,
MPOTPaMMHOTO 00€CTICUCHUSI |
0a3 aHHBIX
po¢eCCUOHATBLHOTO
Ha3HAYCHUS

OIIK-1.1. Mcnonb3yeT CyleCTBYIOIIUE U
pa3pabaTbiBaeT HOBbIE METOIUKH
MOJTYYCHHUS M XapaKTepU3aIliy BEIIECTB U
MaTepuasoB I PEIICHUs 3a7a4 B
n30paHHOM 001aCTH XUMHUH WITH
CMEKHBIX HayK

OIIK-1.2. Mcnonb3yeT COBPEMEHHOE
o0opyaoBaHue, MPOrpaMMHOE
obecrnieueHnne u mpodeccuoHaIbHbIEe Oa3bl
TAHHBIX [Tl pEIICHUS 3a/1a4 B
n30paHHOM 001aCTH XUMHUH WA
CMEKHBIX HayK

OIIK-1.3. Hcnomp3yeT COBpEMEHHBIE
pacueTHO-TEOPETUIECKIE METOABl XUMUU
JUTsL pelIeHust TpodeCcCHOHATBHBIX 3a1a4

3agava npodeccmoHanbHoM

AeATeNnbHOCTUN

Ob6beKT nnn
obnactb
3HaHUA

Kopg, v HaumeHoBaHMWe
npodeccruoHanbHoOM
KoMMeTeHuun

OcHoBaHue
(NC, aHanms
WHbIX
TpeboBaHui,
npeabaABAfem
bIX K
BbINMYCKHMKaM

Kopg, v HanmeHoBaHMWe
MHAMKATOpa
LOCTUNKEHUSA

npo¢eccMoHanbHOM
KomneteHuuu




Tun 3agau npodeccnoHanbHO aeatenbHOcTU: HayuHo-uccnegoBaTenbeKuia

OcylectBneHMe Hay4Ho-
nccnenoBaTeIbCKon
NEeATENbHOCTU MO peLleHunto
byHAaMEHTaNbHbIX U
NpUKNaaHbIX 3a4au
XMMMUYECKOM
HanpaBNeHHOCTM B COCTaBe
Hay4yHOro KONEeKTMBA

XUMUYECKNE
BELLECTBa,
maTepwuansl,
CbipbeBble
pecypchl,
NCTOYHUKM
npodeccmoHa
JIbHOW
MHpopmaLmnu

NMK-3 CnocobeH Ha
OCHOBE KPUTUYECKOro
aHanuM3a pesynbLTaTos
HWP " HUOKP

oLeHMUBaTb
nepcneKkTuBbl nx
MpPaKTUYecKoro
npMMeHeHnn "

NpPoAo/KeHUA paboT B
BblbpaHHOW  obnactu
XUMUUK,  XMMUYECKOM
TEXHONOTUK nnm

NK-3-1.
Cuctematusmpyet
nHdopmaumio,
nony4yeHHyto 8 xone HNP
n HNWOKP, ananusmnpyet
€e 1 ConocTaBnfAeT ¢
NTEepaTypHbIMU
LaHHbIMU

MNK-3-2. Onpegenser
BO3MOMHble
HanpasneHWAa pPasBUTMA
paboT ¥ nepcneKkTusbl

CMEXHbBIX C XMMWEN | MpakTUYecKoro

HayKax npUMMeHeHun
NOAYYEHHbIX
pes3ynbTaTos

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

Jlist hopMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaX JUCIUIUIAHBI

«30panHbIle TIIaBbl OMOWHXKEHEPUN» MPUMEHSIOTCS MPOOJIEMHBIC JEKIIMA Kak

METOA aKTUBHOIO O6y‘-IeHI/I$I.




AHHOTaNUsA K padouyeil mporpaMMe JUCUHUIJINHBI

«KonyonaHo-xuMuueCKue 0CHOBbI HAHOTEXHOJIOTHI))

Pabouas mporpamMmma yueOHON quCHUTUIUHBI «KOJIJTOMAHO-XUMUYECKHE OCHOBBI
HAaHOTEXHOJIOTMM» pa3padoTaHa [Jisi MArucTpaHTOB 2 Kypca IO HAalpaBJIEHUIO
04.04.01 - Xumwus, marucrepckod nporpammbl «DyHITaMEHTaIbHBIE XWMHYECKHE
MCCJIeI0BaHUs BEILIECTB U MATEPUATIOB.

[Ipu pa3pabotke pabouell mporpamMmbl y4eOHOW JUCHUIUIMHBI KCIIOJIB30BaH
denepalibHBIM TOCYTAPCTBEHHBI 00pa30BaTeIbHBIA CTaHAAPT IO HAMPABJICHUIO
noarotoBku  04.04.01 «Xumusi», yTBEPXKACHHBIA MNpUKa3oM MHUHUCTEpPCTBA
oOpazoBanus u Hayku P® ot 13.07.2017 Ne 655 u yueOHbIi mian oOpa3zoBaTebHON
IPOrpaMMBl.

Bxogur B wactb y4yeOHOro 1IaHa, (OPMUPYEMYI0 — YYACTHHKAMHU
o0Opa3oBaTeNbHBIX OTHOIICHUI — JUCIHUIUIUHGI TI0 BeIOOpY: b1.B.J1B.04.04.

TpynoeMKOCTh AUCUUILIMHBI cocTaBisieT S5 3adeTHhiX eauHunl (180 wac.).
Jucrummaa BKIMogaeT 14 wac. jexknuid, 72 dac. maboparopHbIx paboT u 58 dac.
CaMOCTOSITEILHOM PadOThl, U3 KOTOPHIX 36 4YacOB OTBOJUTCS HA MOATOTOBKY K
sk3ameHy. Peanmusyercs aucuurmuimHa B 3 ceMectpe. PopMa IPOMEKYTOUHOU
aTTecTaluu: 3k3ameH (3 cemectp).

eab ocBOEHUSI AUCUUTITTHHBI

[lenbt0 OCBOCHUS TUCIUIUIMHBI SIBISCTCS U3y4YEHUE TPHUPOALI (POPMUPOBAHUS
MOBEPXHOCTHBIX CBOMCTB TBEPJABIX TEJ, B TOM YHUCJIE€ HAaHOPa3MEpHBIX, CIOCOOOB
MOIU(UIIMPOBAHUSL TOBEPXHOCTH U OCHOB CO3JIlaHHsA HOBBIX MaTepHAJIOB,
(YHKIIMOHAIbHBIE CBOMCTBA KOTOPBIX OMPENETISIOTCS UX MOBEPXHOCTHIO.

3apaum:

l. paccMoTpeTh 0COOEHHOCTH BBICOKOAMCIIEPCHBIX CUCTEM, CTPYKTYDY,

COCTaB " (bYHKHI/IOHaJIBHBIe CBOMCTBa IMOBCPXHOCTHU U HAHOYACTHII,
2. Aarb COBPEMCHHBIC IPCACTABICHUA O TCPMOIAWMHAMHKHN IMOBCPXHOCTH H

JUCHEPCHBIX CUCTEM, OOCYAUTh OCOOCHHOCTH TEPMOAMHAMUKNA U KUHETUKH PeaKUuui

Ha IMOBCPXHOCTH,
3. HU3YUYUTb MCTOAbI IIOJYYCHHUA HAHOYACTUI[ KaK «CHH3Y-BBCPX)» IIYTCM

arperauv, TaKk 1 METOAOM JUCIICPIrUPOBAHUA «KCBEPXY-BHHU3),
4, M3JI0)KUTb OCHOBHBIC HAYYHBLIC IIPUHOMWIIBI W  MCTOAbl CHHTC3a

HAaHOMATCPUAJIOB PA3JIMYHBIX KJIIACCOB TBCPABIX TCI H3 KOJUIOMAHBIX PACTBOPOB U

razoBou (asbl.
5. PaccMOTPETh OCHOBHBIE METO/IbI IKCIIEPUMEHTAIBHOTO U

TCOPCTUYICCKOT'O UCCICAOBAHUA (1)H3HKO-XI/IMI/I‘-I€CKHX, OIITHYCCKHX, PCOJIOTHUCCKUX
CBOMCTB AUCIICPCHBIX CUCTCM, UCIIOJIB30BAHUC OTHUX CBOMCTB B COBPCMCHHBIX
TCXHOJIOI'UAX,



6. IIpOaHaAJIU3UPOBATh OCHOBHLIC IIPHMHIUIIBI MOACIIMPOBAHUA HBJ’ICHHﬁ,

IMPOTCKAIOINX B JUCIICPCHBIX CUCTEMAX, IIPCACKA3aTh CITOCOOBI YHPABJIICHUA 3THMHA

SABJICHUAMM.

I[JI)I YCIICHIHOIO H3YYCHHA OUCLHUILINHBI ((KOJ'IJ'IOI/II[HO-XI/IMI/I‘-ICCKI/IC OCHOBbBI

HAHOTEXHOJIOTHM» Y OOy4YaroIuXcs JOJDKHBI ObITh C(OPMUPOBAHBI CIIEIYIONINE

MpCABAPUTCIILHBIC KOMIICTCHIIMN
e CIOCOOHOCTBIO HCIOJIB30BaTh IMOJIYUYCHHBIC 3HAHHUA TCOPCTUUCCKHUX OCHOB

(yHIaMEHTaJIbHBIX Pa3/IelI0B XUMUHU MIPU PEIIEHUU TPO(PECCUOHANIBHBIX 3a/ay;

e BJIaJCHHCM

HaBbIKaMH

XUMHUYCCKOTI'O

9KCIICPUMCHTA, OCHOBHBIMH

CUHTCTHYCCKMMU W AHAJIUTHUYCCKUMHN MCTOAAMH IIOJNYYUYCHHA MW HCCICOOBAHUA

XUMHWYCCKHX BCIICCTB U pCaKHHﬁ;

e CIIOCOOHOCTBIO HCITOJB30BaTh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX

JTUCIUIUIMH B IPO(ECCHOHATILHON JIeITEIbHOCTH;
e CIOCOOHOCTBIO BBHINIOJNIHATH CTaHAAPTHBIC OINEPAIlMU IO IIpeajiaraeMbIM

METOJIMKaM;

e BJIaACHHCM CHUCTEMOM q)yHI[aMeHTaJ'IBHBIX XUMHUYCCKHUX HOHHTHP'I;
e CIOCOOHOCTBIO INPUMCHATL OCHOBHBIC CCTCCTBCHHOHAYYHBLIC 3aKOHBI H

3aKOHOMCPHOCTHU pPa3BUTHUA XUMHUYECKOU HayKM IIpU aHaJIMW3C IIOJYUYCHHBIX

PE3YIBTATOB,;

e BJIAQJICHUEM

METOdaMH

0€e30MacHOro

oOpallleHusT ¢  XUMHYECKUMU

MarcpruajilaM C YUYCTOM HUX q)HBI/I‘IeCKI/IX 1 XMMHUYECKHX CBOMCTB.

B pesynbprare mzydeHUs NTaHHOW JMCIMIUIMHBI Y 0OydYaromuxcs GOpMUPYIOTCS
cienyromre odmenpodeccuoHalbHbIe U MpodeccroHaaIbHbIe KOMIIETEHIIUH.

HaumenoBanue KOZ[ 1 HAUMEHOBAaHHE KOZ[ N HAMMEHOBAHUE MHAMKATOPA
KaTeropun yHnBepcanLHoﬁ KOMIICTCHIU M JOCTHIKCHUSA yHnBepca.m)Hoﬁ KOMIICTCHIUM
(rpynnbi) BBIIIYCKHUKA
YHuBEpCaAJAbHbIX
KOMIICTCHIITNHU
OIIK-1. Cnoco6en BemonHATh | OIIK-1.1. Micnionb3yer cyiiecTByIoLme 1
KOMILUIEKCHbIE pa3pabaTbiBaeT HOBbIE METOIUKH
JKCIEPUMEHTAJIbHbIE U | IIOJyYEHUS U XapaKTepU3alluu BELIECTB U
pacueTHO-TEOPETHUECKHE MaTepuaoB Ui PeIlIeHus 3a1a4 B
UCCIIeIOBaHUs B M30paHHOM | M30paHHOM 001aCTH XUMHUU WIIH
0o0acTi XUMHUHM WIM CMEXHBIX | CMEKHBIX HayK
Ob6menpodeccro | HayK c ucnosnb3oBanuem | OIIK-1.2. Micnons3yeT COBpeMEHHOE
HaJIbHBbIC HABBIKK | COBPEMEHHBIX puOOpoOB, | 000PyIOBaHKE, TPOTPAMMHOE
IporpaMMHOro obecrieueHust M | odecrieueHue U npodeccuoHaabHble 6a3bl
6a3 JAHHBIX | JaHHBIX JJIs pelleHus 3a7a4d B U30paHHOM
npo¢eCCUOHATBLHOTO 00JIaCTH XMMHUU WJIM CMEXHBIX HayK
Ha3HA4YCHUA OIIK-1.3. MHcnomnb3dyer COBpEMEHHBIE

PacYETHO-TEOPETUUECKUE METOIBI XUMHUH
JUTs1 petieHust Mpo¢heCCHOHATBHBIX 3a/1a4

3amada npogeccHoHATLHOM

JACATCIBbHOCTU

OOBEKT UiIn
o0acTh
3HAHUSA

Kon 1 HaumeHoBaHMe
npodeccronanbHON
KOMIETEHINU

Kon u HanMeHoBaHUe
MHIUKATOPa JOCTHKEHUS
poheCCHOHATLHOU

Ocnosanue (T1C,
AHAJIN3 UHBIX
TpeOoBaHuil,




KOMIICTCHIIH

HpEeNbABISAEMBIX K
BBIITYCKHHKAM)

Tun 3aga4 npodeccuoHanbHOI AeAaTeabHocTH: HayuHo-nccinenoBaressexkmii

OcymiecTBIeHHE HayqIHO- XUMHUYECKHE
HCCIICA0BATEbCKOM BEILICCTRA, AHanu3 orpITa,
JCATCIILHOCTH 10 PEIICHUIO MarepHrasbl, IIK-3 Crnocooens Ha | IK-3-1. TIC:
(hyHIaMEHTaBHBIX U CBIPBCBBIC ocHOBe KputHueckoro | Cucremarusupyer 19.002
MPUKJIaJHBIX 3a/1a4 pecypcHl, aHamM3a  Pe3yIbTaroB | MH(OPMAIIHIO, 23.041
XUMHYECKOU HCTOYHUKHU HUP u HHUOKP | nonyueHHnyo B xoze 26.001
HaIlpaBJIEHHOCTHU B cocTaBe | MpodeccHoHa | oreHUBATH HUP u HUOKP, 26.003
Hay4qHOTO KOJUICKTHBA JNBHOU HEPCIIEKTHUBEI UX | aHAJIU3UPYET €€ U 26.006
HHDOPMAIIMK | MPAKTUYECKOTO COTIOCTABIISIET C 26.009
MIpUMEHEHHUS U | IUTepaTypHBIMHI 26.014
MPONOIDKEHUST paboT B | JTaHHBIMHU 40.001 40.011
BEIOpanHOW  obOmactu | IMK-3-2. Omnpenensier
XUMHH,  XUMHUYECKOW | BOBMOKHBIC
TEXHOJIOT U WIM | HAalpaBJICHUS Pa3BUTHSA
CMEXHBIX C XHUMHEH | pabOT ¥ TMEePCHEKTUBBI
HayKax MIPaKTHIECKOTO
TIPUMEHECHHUS
TTOJTYI€HHBIX
pe3yNbTaToB

st hopMHupoOBaHUS BBINIEYKA3aHHBIX KOMIIETCHIIMA B paMKaxX JHACIUTLIAHBI

HCIIOJIB3YIOTCA

CJIETyOLIHE
MpoOJIEMHBIE JIEKIINH, UCCIIEI0BATEIBCKUE TTPOCKTHI.

METOIBI

aAKTUBHOIO/ HHTCPAKTHUBHOI'O

O0y4eHHUS:




AHHOTauMs K padoyeil mporpaMme IMCUUILIMHBI
«buosoruvyeckue MeToAbl AHAJIN32)

Jucuumnnna «buonornyeckue METOAbl aHaiu3a» BXOAWT B BapUaTUBHYIO
4acTh Y4EOHOTO IJIaHA MO HarpaBiIeHUIO NoAroToBku Maructpos 04.04.01 - Xumus,
Marucrepckoil mporpamMmmbl  «DyHJAMEHTaIbHBIE XUMHUYECKUE HCCIIEIOBAHUS
BelIeCTB W MmarepuanoBy. Ilpum pa3paborke paboyeil mnporpaMMmbl y4eOHOU
JTUCUUIUIMHBL HUCIONb30BaH DenepaibHbIl  TOCYIapCTBEHHBIA 00pa30BaTEIbHBIMN
cTaHmapt no HampasieHuto noarotoBku 04.04.01 «Xumwusi», yTBEpKICHHBIN
npukazoM MuHuCcTepcTBa 00pa3zoBaHuss W Hayku PD ot 13.07.2017 Ne 655 wu
y4eOHBIH TUIaH 00pa30BaTEIbHOM MPOTPAMMBI.

Bxomgur B uacte ydeOHOro IutaHa, (QopMHUpyeMyH0  yYaCTHHUKAMH
o0Opa3oBaTeNIbHbIX OTHOIICHUI — TUCIUIUIMHEI 0 BeIOOpY: b1.B.JIB.04.05.

TpynoeMKOCTh AUCUUIUIMHBI cOocTaBisieT S5 3adeTHhIX eauHunl (180 wac.).
Jucnummaa BKIodaeT 14 dvac. neknmid, 72 dac. 1aboparopHbIX padoT u 58 dac.
CaMOCTOATENBHON pPa0OTBI, M3 KOTOPBIX 36 YacoB OTBOAUTCS HA IOATOTOBKY K
sk3aMeHy. Peanmusyercs aucuumiaumHa B 3 cemectpe. dopma mpoMexyTOUHOM
arTecTaluu: 3k3ameH (3 cemectp).

JucuuriinHa JIOTUYECKH U COJIepKaTesIbHO CBsI3aHa ¢ KypcaMu «MeTogomorust
XUMHUYECKOTO JIKCIIEPUMEHTa, €ro CTaTUCTHYecKass oOpaboTka W WH(OpPMaIMOHHOE
obOecrieueHuey,  «AHanuTHYecKas  xuMus»,  «buoopranumyeckas — XUMHS»,
«Heoprannueckas xumusi», «OpraHuueckas Xumus», «Duznueckas XAMHUA»,
«XUMUS BBICOKOMOJIEKYISIPHBIX COCTUHEHUIN.

Hucuuminna «bronornueckue METOAbl aHAIN3a» MUMEET BAaXKHOE 3HAYEHUE B
00€eCIeYeHNN BBICOKOTO YPOBHS MPO(ECCHOHATBLHON TOTOBHOCTH BBIITYCKHUKOB
Maructpatypbl. OCBOEHHE HACTOSIIEN AUCUUIUIMHBI  IO3BOJUT  CTYJAEHTaM
KOMIIETEHTHO OPUEHTUPOBATHCS B KUHETUYECKUX, OMOXMMHUYECKUX
(pepMeHTaTUBHBIX W WMMYHOXHMHUYECKHX), a TakKe OWOJIOTHYECKUX METOoax,
HCIIOJIb3YEMBIX B XUMHUUYECKOM aHAJIMN3€; MPEICTABISTE MECTO 3TUX METOJOB B PSAY
JPYTUX, 3HAUEHUE W O0JIaCTH MPUMEHEHHUS KaXKJIOTO U3 HUX; OCHOBHbBIC MyTH HX
coBepiieHCTBOBaHMs. CTylneHT OyIeT YeTKO MPEJCTaBISITh MPEUMYIIECTBA U
HEJIOCTAaTKU Pa3IMYHbIX BAPUAHTOB yKa3aHHBIX METOOB; MOHUMATh, KaKHWE W3 HHUX
1[eJIeCO00pa3HO MPUMEHATh I OMNpPECNICHUs] HEOPraHWYECKUX M OPraHuYECKHUX
COCIMHEHUN TpHU aHAIM3€ Pa3JIMYHBIX MO MPUPOJE U COCTaBYy OOBEKTOB; YMETh
ONTUMH3UPOBATh METOJIMKH BBIOPAHHBIX METOIOB M TPAMOTHO NMPUMEHATh MX Ha
MIPAKTHKE.

Hear — d¢opMupoBanme y MarucTpaHTOB 3HAHUW O COBPEMEHHBIX
OMOJIOTUYECKUX, OMOXMMUYECKUX U KUHETHYECKUX METOJIax aHaIn3a, MPUMEHSIEMbIX
JUIsl aHajdu3a pas3lIMYHBIX OOBEKTOB OKpYXKalouled cpeabl, OUONOTUU, TEOJIOTUH,
MEJULIUHBL, Pa3IMYHbBIX oTpacien IPOMBIILIJIEHHOCTH; dbopMupoBanue



(dbyHIaMEHTAIbHBIX 3HAHUK O MPUHIIUIAX, 3aKOHOMEPHOCTSX, 00NIACTIX MTPUMCHEHUS
YKa3aHHBIX METOJIOB.

3agaun:

1) oBmameHwe TEOPETUYECKUMU 3HAHUSMH W TPAKTUYECKUMH HaBBIKAMU
OMOJIOTMYECKOTO M OMOXUMUUYECKOTO SKCIIEPUMEHTOB;

2) mnpuoOpeTeHue NPEACTABICHUN O I[UJIAHUPOBAHUM, OpTraHU3alud U
MIPOBEACHUH OMOXUMUYECKOTO AKCIIEPUMEHTA u MIPEICTaBICHUIO
AKCIIEPUMEHTAIBHBIX JJAHHBIX PErHUCTpallid U 00pabOTKH Pe3ysIbTaTOB XUMHUYECKHUX
AKCIIEPUMEHTOB;

3) dopMupoBaHHE Yy CTyAEHTOB 3HAHUA OO0 aHAJUTUYECKHUX CHCTEMax ¢
MCIOJIb30BAHHEM OHUOJIOTMYECKOTO JETEKTUPYIOIIETO AIEMEHTA,

4) modydeHHe MPEACTaBICHUM O Croco0ax MOCTPOCHUS OMOCEHCOPOB U HX
MPUMEHECHUHU.

JIJist yCHenHoro M3y4eHus AUCIUIUIMHBI «bHONIOrnyeckue MEeToAbl aHaIu3a» y
oOy4aromuxcsi JODKHBI OBITh  C(OPMUPOBAHBI  CICAYIONIME TMPEABAPUTEIHHBIC
KOMIIETEHIIUHU:

— BJIaJICHUE CUCTEMOM (PyHIaMEHTAIbHBIX XUMUYECKUX TTOHSTHH;

— CHOCOOHOCTh MOMy4YaTb H  oOpalaTbiBaTh peE3ylbTaTbl  HAYYHBIX
AKCIIEPUMEHTOB C TTOMOIIbI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHUIA;

— BJIaJICHUE HABBIKAMU TPEICTABJICHUS MOJYYECHHBIX PE3yJIbTaTOB B BUJIE
KpaTKUX OTYETOB U MIPE3CHTAIUN;

— CHOCOOHOCTh ~ pelmarb CTaHAApTHbIE 3aJaud  Opo(eCCHOHATBHON
JEATeNIbHOCTH c WCII0Ib30BAaHUEM COBPEMEHHBIX MH(pOpMaIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMM ¢  y4€TOM  OCHOBHBIX  TpeOOBaHMIA
nH(pOpMaIIMOHHON 0€3011aCHOCTH;

— CIIOCOOHOCTh K TOMCKY M TEPBUYHON OOpabOTKE HAyYHOM W Hay4dHO-
TEXHUYECKON MH(POpMaIIHH.

B pesynbrare uzydyeHuss JaHHOW NUCHUIUIMHBI y OOydaromuxcs GOpMUpYIOTCS
CIICOYIOIME oOmeKynpTypHble/ obmenpodeccnonanbHble/ npodeccHoHaIbHbIe KOMIETCHINT
(371EMEHTHI KOMIIETEHITUH ).

HanmeHnoBanue Kon n HaumeHoBaHue Kon n HamMeHOBaHNe MHAMKATOPA
KaTeropuu YHUBEPCAJILHON KOMIIETCHIIMH AOCTHIKEHHS YHHBEPCAIbHONW KOMIIETCHIIMH
(rpynmnsbi) BBIIMYCKHUKA

YHHBEPCAJIBHBIX
KOMITETEeHIU I

Oo6menpodeccro | OIIK-1. Cnocoben BomonHATh | OIIK-1.1. Mcnonb3yeT cymiecTByronme u

HaJIbHBIC HABBIKH | KOMIIJICKCHBIC pa3pa6aTLIBaeT HOBBIC MCTOAUKH
OKCIICPpHMECHTAJIbHBIC H | IOJYUYCHHUA U XapaKTCpUu3alluu BEIICCTB U
PaCY4CTHO-TCOPCTUUCCKUC MarcpuajioB AJid pCUICHHUA 3a1a4 B

UCCIIEIOBaHUA B  HM30paHHOM | M30paHHOM 00JaCTU XUMHUH WU

00JIacTH XUMHUHM WJIH CMEKHBIX | CMEXKHBIX HayK

HayK c ucnois3oBanueM | OIIK-1.2. Mcnonb3yeT COBpeMEHHOE
COBPEMEHHBIX npubopoB, | 000pyIOBaHUE, TPOTPAMMHOE
MIPOrpaMMHOTO OoOecriedeHrsi M | obecredeHre U npodeccuoHalbHbIE Oa3bl




6a3 JAHHBIX | JaHHBIX JUIA PELIeHUs 3a7a4 B N30paHHON
po¢eCCUOHAIBHOTO 00JIaCTH XMMHUU WJIM CMEXHBIX HayK
Ha3HA4YECHUs OIIK-1.3. Hcnonb3dyer COBpEeMEHHbBIE
pacyeTHO-TEOPETUYECKHE METO/Ibl XUMHUHU
JUIS petieHus: npoeCCHOHATBHBIX 3a1a4

Ocnoganue (I1C,
Kon 1 HanmeHoBaHme
. OObeKT nin Kon 1 nHanmenoBanme aHaJIM3 UHBIX
3agaga nmpodeccHoHaTFHON . WHNKATOpa TOCTHKECHUS .
o0nacTp mpo¢heCcCHOHATTEHON . TpeOoBaHUH,
JeATEIBHOCTH npodeccrHoHaIbHOM
3HAHMS KOMITETEHLIUH TIPENBIBISIEMBIX K
KOMITETEHIIH
BBIITYCKHUKAM)
Tun 3apa4 npogeccuoHaIbLHOM AesiTedbHOCTH: HayuHo-ucc/Ie10BaTeILCKMIA
Ocy1ecTBIeHUEe HayYHO- XUMHUYECKHE
HCCIIEIOBATENIbCKOM BEIECTBA, Amnanu3s omnsita,
JIeATENBHOCTH TI0 PEIICHUIO | MaTepuabl, IIK-3 Crnocoben Ha | IK-3-1. TIC:
(ynnamenTanbHBIX 1 CBIPbEBBIC OoCcHOBe KpuTtHueckoro | CucreMarusupyer 19.002
NPHUKIIAOHBIX 3a71a4 PeCypCHI, aHamM3a  pe3ydbTaToB | MH(pOpMAaIHIo, 23.041
XUMHYCCKOM HCTOYHMKHU HMP u  HHUOKP | nomyueHHylo B Xoze 26.001
HAIPaBICHHOCTH B COCTaBE | MPO(PECCHOHA | OIeHUBATh HUP u HUOKP, 26.003
Hay4HOTO KOJUIEKTHBA JBHOU MEPCIEKTHBI UX | aHAIU3UPYET €€ U 26.006
uHpopmarn MIPAKTHUIECKOTO COMOCTABIISIET C 26.009
IIPUMEHEHUS U | IUTEepaTypHBIMU 26.014
MPONODKEHMST paboT B | TaHHBIMHU 40.001 40.011
BeIOpanHOi  obOmactu | ITK-3-2. Omnpenenser
XUMHH, XHMHYECKOH | BO3MOXKHBIC
TEXHOJIOTHH WIN | HalpaBICHUsI PA3BHUTHS
CMEXHBIX C XuUMHEH | pabOT M TEePCIEKTHUBBI
HayKax MIPaKTHYECKOTO
MIPUMEHEHHS
MOJTYYEHHBIX
pE3YIIbTaTOB

Jns GpopMupoBaHUs BBIIMICYKa3aHHBIX KOMIIETCHIIMA B pamMKaxX JAUCIUTUTHHBI
«buonornueckre  METONbl  aHANM3a»  MPUMEHSIOTCS  CICAYIOIUE  METOMIbI
aKTUBHOTO/MHTEPAKTUBHOTO OOy4eHUs: JeKius-Oecena, mnpoOiaemMHas JEKIHs C
WCIIOJIb30BAHUEM PA3JIMYHBIX BCIIOMOTATENbHBIX CPEACTB: JOCKHU, KHUT, BHUJECO,
CJIAiJI0B, TOCTEPOB, KOMIBIOTEPOB H T.II., C TOCIEAYIOIIMM OOCYXICHHUEM
MaTepUasoB.




AHHOTaNUsA K padouyeil mporpaMMe JUCUHUIJINHBI
«AHDIMUCKUN U1 XUMHUKO-TEXHOJIOTHUECKUX LIEJIEH»

JucuumimHa  «AHDIMACKUAM 1T  XMMMKO-TEXHOJOTMYECKHX  LICIeH»
npeAHa3HayeHa JIJIi MaruCTPaHTOB, O0yYaroIIMUXCs 1Mo 00pa30oBaTeIbHON MporpaMmMe
«Xumust», npopuwib «DPyHAaMEHTAIbHBIE XUMUYECKUE HCCIICIOBAHUSI BEIIECTB U
MaTepHuajoBy.

JuciuruinHa BXoauT B 0a30By10 yacTh yueOHoro iana: b1.0.02 TpynoeMkocTh
JUCIUIUIMHBL COCTaBisieT 6 3a4eTHBIX eAuHUIBI (216 akamemMuueckux daca, M3
KOTOpPBIX KOHTaKkTHas pabora (10 y4eOHBIM 3aHATHUSIM) COCTaBIsieT 66 YacoB).
VY4eOHBIM TUTAHOM MPETYyCMOTPEHBI IMpakTuyeckue 3aHsaTus (66 uacom), 114 wyaca
CaMOCTOATENFHON paboTel, 36 dYacoB OTBOAMTCS Ha »dK3aMeH. JlucuurimHa
peanusyercs B 1, 2 cemecTpax.

JIucuMIUIMHA JIOTUYECKU W COJEPKATENIbHO CBSI3aHA C TaKUMU KypcaMH, Kak
«Merononoruss Hay4dHbBIX HCCIENOBaHUW B xuMun», «HayuHo-ucciemoBarenbckoe
MIPOEKTUPOBAHUE.

PaGouass mporpamma JUCHUIUIMHBI —pa3paboTaHa B  COOTBETCTBUM C
TpeOOBaHMUSIMHU 00pa30BaTENBHOIO CTAaHJApTa BhICIIEro oOpazoBaHus Ne 655 ot
13.07.2017. no nanpaBnenuto noarotoBku 04.04.01 Xwumus, cocraBieHa ¢ y4yE€TOM
MOCJEAHUX  JIOCTWKEHMM B oOmactu  «DyHJAaMEHTaIbHBIX  XUMHYECKHUX
UCCJIEAOBAHUN BEIIECTB M MAaTEpHaloB» W OTPAXKAET COBPEMEHHBIM YpPOBEHb
Pa3BUTHA HAYKHU U MIPAKTUKH.

[lenp OCBOEHUSI JUCLUMIUIMHBL: HM3yYEHUS JUCHUUIUIMHBI 3aKIIOYaeTcs B
dbopMHUpOBAaHUK Y  CTYJACHTOB  YPOBHS  KOMMYHUKAaTUBHOW  KOMIIETCHIIUH,
00eCIeYnBaIOIIer0 UCIOIb30BAHNE WHOCTPAHHOTO S3bIKA B MPAKTUYECKUX IIENSIX B

paMKax 00111e-KOMMYHUKAaTUBHOMN 151 npodeccuoHaIbHO-HAPABIEHHON
NEATEIBHOCTH.
3agau  OCBOCHMS  JUCHUIUIMHBL:  JUCUHUIUIMHBI ~ HAIlpaBlIEHbl  Ha

IIOCJIEOBATENIBHOE, CHCTEMHOE Pa3BUTHE Yy YYalIUMXCs BCEX BHUIOB PEYEBOMU
NESATENbHOCTH Ha AaHDIMKMCKOM SI3bIKE, OO0ECHEeYMBAIOMIMX OOLIYI0  SI3bIKOBYIO
I'PaMOTHOCTb, a TAaK)K€ aKaJeMHUYECKYI0 CaMOCTOSATENBHOCTh B OCBOCHMM OyayIei
npodeccuu:

1.@opMHupOBaHUE NHOA3BIYHOTO TEPMUHOJIOIMYECKOTO anmapara MaruCTpaHTOB
(axanemuyeckas u npodeccuoHanpHas cpena) @opmupoBanue nNpoQeccuoHaIbHOrO
aHIJIOSI3BIYHOTO  Te3aypyca B 00jacTM  He(PTEeXMMHMUYECKOM U MOJUMEPHOH
IIPOMBILIJIEHHOCTH.

2.Pa3Butne  ymeHuii pabOTBl C  AayTEHTHYHBIMH NPOQPECCHOHATIBHO-
OPHUEHTUPOBAHHBIMYU TEKCTAMM.

3.PazBuTtne yMeHMM yCTHOM W TNHMCBMEHHOW pe€Yd B  CUTyalusax



MEXKYJIBTYPHOTO TPO(HeCCHOHAIBHOTO OOILIEHUSI.
4.@opMHUpOBaHHE Yy MArUCTPAHTOB TMPEJCTABICHUS O KOMMYHUKAaTHBHOM
MOBEJICHUU B PA3JIMYHBIX CUTyalUsAX OOIICHHUS;
5.@opmupoBaHue y 00yUYarOMIMXCS CUCTEMbI MOHITUI U peasihii, CBI3aHHBIX C
MCITI0JIb30BAHUEM MHOCTPAHHOTIO S3bIKa B MPO(ECCHOHAILHOM 1ESITEIbHOCTH.
6.OopmupoBaHrue W Ppa3BUTHE CIOCOOHOCTH TOJEPAHTHO BOCIPUHUMATH
COLIMAJIbHbIE, O3THUYECKHME M KyIbTypHble pasznuuusi. CopeiicTBUE pa3BUTHUIO
JUYHOCTHBIX  Ka4eCTB  y4YalluXCs,  BEAYIMIMX K  OTBETCTBEHHOMY W
po(heCcCHOHAILHOMY CaMOOIIPEIEIICHUIO B BbIOOpE (hOPM U CPEICTB KOMMYHHKAIUH,
NOJACPKUBAIOIINX U YKPEIUISIOIIUX KOHCTPYKTUBHBIM (DOpMaT MEXKYIbTYpPHOTO
B3aMMOJICUCTBUSI.
KomnereHnun BBINYCKHUKA, G(opMupyeMble B pe3yabrare H3yYeHUs
AUCUMILTHHBI:
B pesynprare msydeHus NaHHOW MUCIMIUIMHBI Y OOydaromuxcs (opMuUpyroTcs
cienyromue yHuBepcaiabnble komnereHunn: YK-4; YK-5

HaumenoBanue Koa n naumMeHnoBanue Kox u HauMeHOBaHMe HHAUKATOPA
KaTeropuu YHUBEPCAJIbHOU JOCTHKEHHMSI YHUBEPCAJIbHOMN
(rpynnbi) KOMIEeTeHIMH KOMIIETEeHIMH
YHHUBEPCAJIbHBIX BbIIIyCKHUKA
KOMIIeTeHI M il

YK-4.1. YcranaBnuBaer u pa3BUBacT
npodeccHoHaTbHBIE KOHTAKTHI B
COOTBETCTBUH C IOTPEOHOCTIMHU
COBMECTHOH JIEATEIIbHOCTH, BKITFOYAST
oOMeH nHpopmanueit 1 BEIpabOTKy eInHON
CTpaTeruu B3auMOICHCTBUS;

YK-4.2. Cocrasiser, NEpEBOANUT U

YK-4. Crocoben

pEeIaKTUPYET pa3InIHbIC aKaJIeMHYSCKHE
NPUMEHATh  COBPEMCHHBIE

TeKCTHI (pedepatsl, acce, 0030pbl, CTaThU U
KOMMYHHUKATHBHBIC

T.I.),
TEXHOJIOTHH, B TOM YHCIIC HA

KoMMyHuKanus YK-4.3. IIpeacrapusier pe3yapTarsl
WHOCTpaHHOM (BIX) SI3BIKE . .
aKaJieMHuecKoi U mpodeccuoHaIbHON
(ax), ISt aKaJIeMUYECKOTO U
JESITEIbHOCTU Ha Pa3IMYHbIX MyOINIHBIX
npohecCuoOHAIBHOTO
. MEPONPUATHSIX, BKIIIOUas MEXTyHapOIHbIE,
B3aMMOJIEHCTBHUS .
BbIOMpast Harboee MOAXOASIUN hopMar.
YK-4.4. ApryMEeHTUPOBAaHHO U
KOHCTPYKTHBHO OTCTAaWBaeT CBOM MO3UIIUU
U UJIeU B aKaJIeMUYECKUX U
npo¢eCCHOHANBHBIX TUCKYCCHUSIX Ha
TrOCyIapCTBEHHOM si3bike PD u
MHOCTPAHHOM SI3bIKE
MexXKynbTypHOE YK-5. Cnocob6en | YK-5.1. AHanu3upyeT BaKHEHIIHe
B3aMMOJICHICTBHE aHAJIM3UPOBATh U YUYUTHIBATh | HJICOJIOTMYECKUE U IEHHOCTHBIE CUCTEMBI,

pazHooOpasue KyiabTyp B | COPMHUpPOBABIIMECS B XOAE€ UCTOPUUECKOTO
IpoIecce MEXKYIBTYPHOTO | pa3BUTHUS, 000CHOBBIBAET aKTyaIbHOCTh UX
B3aUMOJICHCTBUS MCIIOJIB30BaHUS IPU COLIUAIIBHOM U




npoheccCHOHATBHOM B3aUMOJICHCTBUM;
YK-5.2. BeicTpauBaet conpaibHOE U
npodeccHOHAIEHOE B3aUMOJICHCTBUE C
y4eTOM 0COOEHHOCTEH OCHOBHBIX (hopm
HAQy4YHOTI'O U PCIIUTHO3HOI0 CO3HaHMA,
JIeJIOBOM U OOIIEH KYJIBTYphI
IIPEACTABUTENIECH IPYTUX 3THOCOB U
KOH(eccHii, pa3IMYHBIX COLUATbHBIX
Ipyni;

YK.5.3. OGecrieunBaeT co3IaHueE
HEJUCKPUMHUHALIMOHHOMN CPEbl
B3aMMO/ICHCTBUS [IPH BBHITOTHEHUHN
podecCHOHANBHBIX 3a1a4

s GopMupoBaHMs BBINICYKa3aHHBIX KOMIIETCHIIMA B paMKaxX IUCIUTUIAHEI
NPUMEHSIOTCS CIIEAYIONINE METOIbI AKTHBHOTO/ MHTEPAKTUBHOTO OOYUYEHUS: POJICBBIC
UTPBI, UHTEJUICKT-KAPThI, TPYNIOBbIE NUCKYCCUM, ACHOTATUBHBIN rpad, TEXHOJIOTHUS
«Fishboney, paboTa B ManbIxX rpynmnax Jjisi BEIMOIHEHUS! TBOPYECKUX 3aJIaHUN U JP.



AHHOTaIUs K pado4yeil mporpamMMe JUCHUILIMHBI «MeTO1010rusl HAYYHbBIX
HCccJe0BaHUM B XUMHH

Jucuuminaa «MeTofgoaorusi HayuyHbIX MCCJEI0BaHUN B XUMHUU» pa3zpadboTaHa
JUISl MarCTPAHTOB, 00y4Yaromuxcst mo HarmpasieHuto noAarotrosku 04.04.01 — Xumus,
oOpasoBarenbHOi mnporpamme «DyHIaMeHTaIbHbIE XUMHUYECKHUE UCCICAOBaHUS
BEIIECTB M MarepuayioB». Bxomut B 00s3aTelbHYI0 4YacTh Y4YeOHOTO IIIaHa:
51.0.03.01.

[Ipu pa3zpaborke pabouell mporpamMmbl Y4eOHOW JUCIUIUIMHBI HCIIOJIB30BaH
®denepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTEeNbHBIA CTAHAAPT IO HAIPaBICHUIO
noaroroBku  04.04.01 «Xumwusi», yTBEpKIEHHbIA MpUKa3oM MuHHCTEpCTBA
oOpazoBanus u Hayku PO ot 13.07.2017 Ne 655 u yueOHbIif 171aH 00pa3oBaTelIbHON
POrpaMMBl.

O6mas TpynoeMkocTh ocBoeHMsl auciuiuinHbl cocraisier 3 3ET, 108 uac.
Y4eOHBIM TIJIAHOM TMPEAYCMOTPEHBI JEKIUOHHBIC 3aHATHS (14 yac), mpakTHdecKue
3aHsaTUA (32 yac), camocTosATeNbHas paboTa cTyaeHTa (26 Jac), B ToM uucie — 36 yac.
Ha MOJIOTOBKY K 3K3aMmeHy. JlucuumnnuHa peanusyercs Ha 1 kypce B 1 cemectpe.
dopMa NOPOMEKYTOYHOW AaTTECTAUMHU: HDK3aMEH. JMCUMIUIMHA JIOTUYECKH U
COJIEpIKaTEeNbHO CBsi3aHa ¢ Kypcamu «Punocodus», «Ilcuxonorus», «Metogonorus
XUMHUYECKOTO IKCIIEPUMEHTa, €ro CTaTUCTUYecKas oOpaboTka W WH(OPMAIIMOHHOE
oOecrieueHue»,  «AHamuTH4ecKas  xXuMmus»,  «buoopranmueckas — XuUMH»,
«Heoprannueckas xumusi», «OpraHudeckas Xxumus», «Dusznueckas XUMHUI»,
«XUMHUS BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI.

Hacrosimas mporpamma npu3BaHa JaTh CIyIIarensiM 0a30BbIe 3HAHUS 10 ITOU
muciuuinHe.  ConmepikaHue Kypca BKIIOYAeT MPOOeMbl, OOCYXKIEHHE KOTOPBIX
MpeArnojaraeT 3HAKOMCTBO CIyliaresied C OCHOBaMHM IMPOBEJAEHUS HAy4YHBIX
uccienopanui. Jucuumimaa «MeTogosioruss Hay4dHbIX HCCIENOBAaHUM B XHUMUN)
CIOCOOCTBYET (POPMHPOBAHHMIO OCHOBOIIOJATAONIMX MPUHIUIIOB, KaTeropuii,
3aKOHOB, TEOPUU W METOAOB HMCCJIEIOBAHUS, KOTOPbIE HEOOXOAUMBI CTYJICHTAM IS
u3ydeHus 0a30BbIX JUCHUIUIMH U  (aKyJIbTaTUBHBIX KYypCOB, H3y4YaeMbIX B
MarucTparype Mo JaHHOMY HalpaBJICHUIO.

HMucuuminHaa «MeTofoJoTHsl HAy4YHBIX HCCIEAOBAaHUNW B XUMHUU» HMEET
BaYXHOE 3HaYEHHE B 00ECIIEUEHUH BBICOKOTO YPOBHS NMPO¢deCcCUOHATBLHON TOTOBHOCTHU
BBIITYCKHUKOB Maructparypbl. OHa HEMOCPEACTBEHHO CBfi3aHAa C MOATOTOBKOM
CTYJIEHTaMH MarucTEepCKON JUCCEPTAIMU U B 1IEJIOM C UX YU4eOHO-HUCCIIEI0BATENHCKON
M HAydyHOM JeATeNbHOCThI0. (CBOGHHME OCHOB HAyYHO-HUCCIEHOBATEIbCKOM
JESATETLHOCTH BXOIUT B YUCJIO TPeOOBAaHMU K YPOBHIO 3HAHHM CTYJEHTOB, YCIEITHO
3aBEpPIUBIINX OOy4YeHHWE B Marucrparype. B kaxmod ydeOHON NHCIMIUIMHE HAa
JEKIUSAX U APYTUX BUIAX 3aHITUN JAIOTCS CBEICHUSI HAyYHOTO XapakTtepa. J(aHHbIM



KypC IO CBOEMY XapakTepy MEXKIWCUUIUIMHAPHBIN: 3HAHUA W YMEHUS HAy4dHO-
UCCIIEOBATENIbCKOM pabOThl BXOJSAT B TOM WJIM HHOW Mepe B MPOTPaMMBbI
MPAKTUYECKH BCEX JUCLUIUINH.

Heanb — hopMupoBaHue y CTyJ€HTOB HAyYHOTO MBIIIJIEHUS, METOI0JIOTUYECKON
Y HAy4YHOU KyJIBTYPBI, CACTEMbI 3HAHUW, YMEHUN U HABBIKOB B 00JIACTH OpTraHU3aIuU
W TPOBEJEHUS HAy4YHBIX HCCIENOBaHUN, B obOmactu mpodeccuoHaIbHON

JeSATECIbHOCTH.
3agaun:
° [IpuBuTHE CTyneHTaM 3HAHUM OCHOB METONOJIOTUM, METOAOB M IIOHSATHU

HAy9IHOTO MCCIICIOBAHMSI.
o dopMHupOBaHHE TPAKTHUYSCKUX HABBIKOB W YMEHUH NPUMEHEHHS HAayYHBIX
METOJIOB, a Takke pa3pabOoTKh MpOrpaMMbl METOIWKH TIPOBEIACHHUS HAyYHOTO
UCCIICZIOBAHUS.
o Bocrnuranre HpaBCTBEHHBIX Ka4eCTB, IPUBUTHE dTUYCCKUX HOPM B MpOIECCe
OCYIIECTBIICHUS] HAyYHOTO UCCIICIOBAHHSI.

JUIss  yCHemHoro  W3yYeHUs  JUCIHUIUIMHBI ~ «METomomorus  HayYHBIX
UCCJICIOBAHUNA B XHUMHUH» y OOyd4aroummxcs JOJKHBI OBITh CcHOpPMUPOBAHBI

CIICYIOIIUE TIPEIBAPUTCIIBHBIC KOMITICTCHIIUH:
CIIOCOOHOCTH K CaMOOPTaHU3AIMU U CaMO00Pa30BaAHUIO;

BJIaJICHHE CUCTeMOM (DyHJIaMCHTAIBHBIX XUMHUCCKUX ITOHSATHI;

® CIIOCOOHOCTH IOJydaTh M 0OOpabarbiBaTh  pPE3yJabTaThl  HAYYHBIX

OKCIICPUMCHTOB C ITIOMOIIIBIO COBPEMCHHBIX KOMIIBIOTCPHBIX TCXHOJ’IOFHﬁ;
¢ BJIAJICHUC HABBIKAMHU IIPCACTABJICHUA ITIOJYUYCHHBLIX PC3YJIBTATOB B BHIAC

KpPaTKUX OTYETOB U MTPE3CHTALINIA;
® CNocOOHOCTh  pelmarb CTaHJapTHbIE  337a4d  [pOo(eCcCHOHANBHOM

ACATCIIBHOCTH C  HCIIOJb30BAaHHUCM  COBPCMCHHBIX I/IH(I)OpMaIII/IOHHO-
KOMMYHHKAaIITMOHHBIX TEXHOJIOTUM C Y4CTOM OCHOBHBIX Tpe6OBaHHﬁ

UH(OPMAIIMOHHON 6€30MacHOCTH;
® CroCOOHOCTh K TIOMCKY M TEPBUYHON 00pabOTKe HAydyHOW W HAy4dHO-

TEXHUYECKON WH(OOPMAIIHH.
B pesynwsrare w3ydeHus JaHHOW AUCITUIUIMHBI Y OOy4aromuxcs (GOpMHUPYIOTCS

cienyroImue OOIIeKyIbTypHble/ oOienpodeccuoHanbubie/  TPOQPEeCcCUOHAIbHbBIC
KOMIIETEHIIUH (PJIEMEHTHI KOMIETEHITUMN ).

HanmenoBanmne Kon m HammMeHoBaHHne Kon u HanMeHOBaHUe UHIMKATOPA 10CTHKEHUsI
KaTeropuu YHHBEPCAJIbHOI KOMIIETEeH MU YHHBEPCAJIbHOI KOMIIETEeH MU
(rpynnbr) BBIIIYCKHUKA

YHHBEPCAJbHBIX
KOMITeTeHI Uil

O6menpodeccuo

HaJIbHBIC HABBIKH

OIIK-2. Cnocobex
aHaJIM3UPOBATh,
HMHTEPIPETHPOBATh U 0000IIATH

OIIK-2.1. IlpoBoAWT KpUTHYECKUH  aHAIMU3
PE3YyIbTaTOB COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U
pacyeTHO-TCOPETUYECKUX  paldoT,  KOPPEKTHO




pe3yabTarhl
IKCTIEPUMEHTAIBHBIX
pacueTHO-TEOPETUICCKUX paboT
B M30paHHOM 00IaCTH XUMHUHU
WM CMCIKHBIX HAYK

UHTEPIPETUPYET UX

OIIK-2.2. ®@opmynupyeT 3aKJIIOUEHUSI U BBIBOJbI
M0 pe3yabTaraM aHajdu3a JINTEPaTypPHBIX JAHHBIX,
COOCTBEHHBIX HKCIEPUMEHTANIbHBIX M PACYETHO-
TEOPETUYECKNX paboT B wu30paHHOW O0O0NaCTU
XUMHH UM CMEKHBIX HayK

HaumeHnoBanue Kox u HammMeHOBaHuUe
KaTeropuu YHHUBEPCAJIbHOI KOMIIeTeH U
(rpynnbi) BbIIYCKHUKA

YHUBePCAJIBbHBIX

KOMIIeTEeHI NI

KO,[I N HANMMCHOBAaHNE MHIUKATOPAa TOCTHKCHUA
yHuBepca.nbnoifl KOMIIETCHI MU

YK-1. CiocobeH oCyIIeCTBIATh
KPUTUYECKUH aHAIN3
MPOOJIEMHBIX CUTYAIIMii Ha
OCHOBE CHCTEMHOTO TOXO0/1a,
BbIpa0AaThIBATh CTPATETHIO
NEUCTBUI

CucreMHoO€E U
KPUTHYECKOE
MBIIIJICHUC

YK-1.1. AHamm3upyeT npoOJIeMHYIO CUTYAITHIO
KaK CHUCTEMY, BBISIBIISISI €€ COCTABIISIOIINE U CBSI3U
MeX1y HUMH

YK-1.2. Onpenensier npoOenbl B uH(pOpMaLUy,
HEOOXOMMMOM  JUIsl  pemieHust  IpoOJIeMHOMN
CUTyallUM, M TPOEKTUPYET IPOLECCHl MO HUX
YCTpaHEHHUIO;

YK-1.3. Kputnuecku olleHUBaeT HaJACKHOCTb
HMCTOYHUKOB WH(pOpPMAIHH, paboTaeT ¢
MIPOTUBOPEUNBOM HHPOPMALIUEH U3 pa3HBIX
HCTOYHUKOB.

YK-1.4. Pa3pabarsiBaeT 1 cofepKaTenbHO
apryMeHTUPYET CTPaTeruio peuieHus npoOieMHoON
CUTYyallMl Ha OCHOBE CUCTEMHOIO U
MEXIUCLUUIUTMHAPHOTO MOIX0/I0B

YK-1.5. Vcnonb3yeT JIOrHKO-METOI0JIOTHUECKUI
WHCTPYMEHTapUi I8 KPUTUYECKOW  OIIEHKH
COBPEMEHHBIX  KOHLENUMi ¢unocodckoro u
COIIMAJIbHOTO XapakTepa B CBOEW MpPEaMETHOU
obmactu

Jlist hopMHpOBaHUS BBINICYKa3aHHBIX KOMIIETCHIIMA B paMKaxX JHCIUATIIAHBI
«MeTomosiorusl Hay4YHBIX WCCIICIOBAaHUN B XHUMHH» TPHUMEHSIOTCS CICIyIONINe
METO/IBI
o0OcyXaeHue

aKTUBHOTO/ HHTCPAKTUBHOI'O 06y‘ICHI/I§II MHUHU-JICKOUSA, IMPOCMOTp H

BUJICODMIBMOB, TIPE3CHTAIMM C  HCIIOJB30BAaHHEM  Pa3IUIHBIX
BCIIOMOTaTeJIbHBIX CPEJACTB: JIOCKH, KHUT, BUJIEO, CIAWJIOB, IOCTEPOB, KOMIILIOTEPOB

U T.I1., C TIOCJICAYIOIIMM 00CYKICHUEM MaTepHalioB.




AHHOTAUMs K padoueil nporpamMmme TuCHUIIMHBI «CTaTUCTHYECKAsI
00paboTKa M AHAJIN3 IKCIEPUMEHTAIbHBIX JAHHBIX)»

Huciumnaa «Craructhuueckass oOpaboTKa W aHalu3 3KCHEPHUMEHTAIbHBIX
JaHHBIX» MpeAHa3HAaYeHA ISl MaruCTPAaHTOB, OOyYaroUIUXCcs MO 00pa3oBaTeIbHON
nporpamme  «@DyHIaMEHTAJIbHBIE XWMUYECKHE HCCIEIOBAaHUS BEUIECTB U
MaTtepuanoBy». Bxoaut B 6a30Byto yacth yueOHoro iana: 51.0.03.02.

OO6masi TPYIOEMKOCTh OCBOEHHUS JUCHUMIUIMHBI COCTaBISIET 3 3a4eTHBIC
equHuIlbl (108 yacor). JlucuumivHa BKIIto4aeT 38 4ac. MPaKTUUECKUX 3aHSATUUA U
70 yac. camocToATeNIbHOM pa®oThl. JuctuminHa peanusyercs Ha 1 kypce B 1-om
ceMecTpe, hopMa MPOMEKYTOUYHOMN aTTECTALNH: 3a4ET.

JlucuuruinHa OCHOBaHAa Ha 3HAHUAX, ITOJTYYEHHBIX CTYICHTAMHU IIPU U3YUYECHUH
KypCOB aHAJIMTHYECCKOM XHUMHH, MaremaTuku, wuHpopMmaruku. CoaepkaHue
M CIIMTIINHBI OXBaThIBACT CIICTYFOIIIAMN KpyT BOIPOCOB: pacyeThl
HEOIPEJICICHHOCTEM XMMHUYECKOTO aHAIW3a, BKIIOUAKOIIWE CIy4YahHbIE U
CUCTEMATUYECKUE COCTABIISIIOIIME OIIMOKH, MPAKTUYECKOE UCIOJIb30BAHUE
PETPECCUOHHOIO M KOPPEIALMOHHOIO aHalIn3a ISl MPEICTABICHUS PE3YJIBTATOB
AHAJIUTUYECKOTO OTPEJICIICHUSL.

[Tpu pazpaborke paboueld mporpaMMbl y4eOHOM NUCHUILIMHBI UCIIOIb30BaH
®denepanbHbli TOCYIapCTBEHHBIM 00pa30BaTeIbHbIN CTaHIAPT MO HaNpPaBICHUIO
noarotoBkn  04.04.01 «Xwumusi», yTBEpKIAEHHBIA NpUKa3oM MUHHCTEPCTBA
obpazoBanuss u Hayku P® ot 13.07.2017 Ne 655 wu y4eOHBIA TUIaH
00pa30BaTeIbHON NPOTrPaMMBI.

Heap - HayuyuTbCcs HCHOIB30BaTh METOABl CTAaTUCTUYECKOM OOpabOTKH

JAHHBIX SKCIEPUMEHTA IS TPHUKJIAJAHBIX 3a/1a4 W TUIAHUPOBAHUU METOIOJIOTHH
MPOBENICHNUS XUMUYECKOTO aHallh3a; M3yYHWTh COOTBETCTBYIOIIEE IMPOTPAMMHOE
obOecriedyeHne, TaKeThl TPOTPaMM ¥ HWHCTPYMEHTAJIbHBIE CPEICTBA, KaK YacTH
METPOJIOTUYECKOTO TPEACTABICHUS] METOINWYECKON 4YacTH aHaln3a; HAyYUThCS
MPUMEHSATh  COBPEMEHHOE TPOrpaMMHOE  OOECIEeYeHHe B  IPOBOJAMMBIX
HCCIICTIOBAHUSX.
3agaumn:
pa3BUTHE CIIOCOOHOCTH
— K CaMOCTOSITEIbHOMY OOy4YE€HHIO HOBBIM METO/IaM aHaln3a U TUIAHUPOBAHUS
DKCIIEPUMEHTA, K W3MEHEHHUIO HAyYHOTO W HAyYHO-TIPOU3BOICTBEHHOTO

npoduist cBoe npodhecCuoHaIbLHON AesTeIbHOCTH;
— HWCMOJb30BaTh HA IMPAKTHKE HABBIKM M yYMCHHUS B OpPraHU3AIMM HAyYHO-

HCCIICOAOBATCIIbLCKUX W  HAYYHO-IIPOU3BOACTBCHHBIX pa60T, OLICHUBATD

Ka4CCTBO PC3YJIbTATOB ACATCIBHOCTH,
— CHOCOOHOCTBIO OPUCHTHUPOBATLECA B IIOCTAHOBKC 3aJa4u M OIIPCACIIATD,

KaKum O6p&30M CIEAYyCT UCKATh CPEACTBA €€ PCIICHUA,



aHaJIn3

CHOCOOHOCTBIO MPEACTABISTh U COOTBETCTBYIOIIUM 00pa3oM o0padaThIBaTh

PE3YIIbTAThI AaHAJIUTUYCCKOI'O OIIPCACIICHHNA,

ohOpMIIATh HAYYHO-TEXHUYCCKHE OTYETBI, OO30pbI, IyOJUKAIIUU IO

pe3yiibTaraM BbIIIOJIHCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ C IIPUBJICUCHHUCM MCTOOOB

CTaTHCTHYECKON 00paObOTKH pe3ysIbTaTOB aHAJN3a;
CIIOCOOHOCTBIO K  MPOPECCHOHANIBHON  IKCILTyaTalnuu

(B

COBPEMEHHOTO

o0opynoBaHUsT U  MPUOOPOB coorBeTrcTBUM ¢ memsimu - OOII

MarucTparyphbl);
Jlns ycremHoro m3ydeHus AUCHUILIMHBI «CTarucTudeckas oOpaboTka u
JIOJDKHBI  OBITH

9KCIICPUMCHTAJIBHBIX  TAHHBIX» Yy 06yqa}0m1/1xc;1

c(hOpMHUPOBaAHBI CISAYIONIHNE MPEABAPUTEIHLHBIC KOMIIETECHITUN:

CIIOCOOHOCTh MPUMEHSITh OCHOBHBIE 3aKOHBI XUMUM MPU OOCYXKJICHHUH TO-
JYYEHHBIX PE3yJBTaTOB, B TOM YHUCJE C MPUBJICUCHHEM HHOOPMAIMOHHBIX
0a3 JaHHbBIX;

BJIaJICHUE HABBIKAMH XUMHYECKOTO SKCIIEPUMEHTA, OCHOBHBIMU CUHTETHYE-
CKMMH ¥ QaHAIUTUYECKUMHU METONAMHU MOJIYUYEHUs U UCCIICIOBAHUSA XUMUYE-
CKHUX BELIECTB U PEAKLIUM;

BJIaJICHUE METOJIaMH PETHUCTpPAllMM W 00pabOTKH pe3ylbTaTOB XUMHUUYECKU
AKCIIEPUMEHTOB;

BJIaJICHHE METOJaMHu 0e30IacHOro OOpaIlleHHs ¢ XUMHYECKHMMH MaTepHa-
JaMU C Y4eTOM HUX (U3UYECKUX U XUMHUYECKUX CBOMCTB, CIOCOOHOCTHIO
IIPOBOJUTH OLIEHKY BO3MOXKHBIX PUCKOB;

IIOHUMAHHC IIPUHIHIIOB ITIOCTPOCHUA HCI[&FOFI/I‘IGCKOI\(JI JACATCIIBHOCTH B

0011e00pa30BaTEIbHBIX YUPEIKICHUSIX.

B pesynbrare nzydeHus: 1aHHOW AUCIMIUIMHBI Y 00ydaromuxcsi GopMUpyrOTCs

npoeccuoHaIbHbIE KOMITIETCHITNH (JIEMEHTHI KOMITETCHITHHN ).

HaumeHoBanue Koa u HaumeHoBaHue
KaTeropumn YHUBePCAJILHON KOMIeTeHIMH
(rpynnsr) BbINIYCKHHKA

YHUBEPCAJIBHBIX
KOMITeTEeH Ui

Kon u HaumeHoBaHme HHAUKATOPA JOCTHKCHUS
yHl/lBepcaJ'l])HOﬁ KOMIICTCHIIMH

Oo6memnpodeccuo
HaJIbHbIC HABBIKU

OIIK-1. CriocoOeH BBINOIHATH
KOMILJIEKCHBIE
IKCIIEPUMEHTAJILHBIC u

pacyeTHO-TEOPETUYECKHUE
UCCIIE0BaHUA B  M30paHHOMU
o0JIaCTH XUMMM MJIM CMEXHbIX

HayK c UCTIOIb30BAaHHEM
COBPEMEHHBIX pudOpOB,
MPOrPaMMHOTO OOECIEUeHUsT U
0a3 JTAHHBIX
npodeccHoHaTbHOTO
Ha3HAYCHUS

OIIK-1.1. Ucnonb3yeT CylecTBYIOIINE U
pa3pabaTbiBaeT HOBbIE METOIUKH
MOJTyYEHUS ¥ XapaKTepU3alliy BEIICCTB U
MaTepHUaloB Ui PellIeHus 3aa4 B
M30paHHOMN 00JIACTH XUMUU WA CMEKHBIX
HayK

OIIK-1.2. Ucnonb3yeT coBpeMeHHOE
o0opynoBaHue, MPOrpaMMHOE
obecrniedeHne 1 mpoQeccCuoHaIbHbIC Oa3bI
JAHHBIX JUIsl pEIIeHUs 3a/1ad B M30paHHON
00JTaCTH XUMUH WIIH CMEXHBIX HAyK
OIIK-1.3. Hcnosnb3yeT COBPEMEHHBIC
PaCUETHO-TEOPETUYCCKIUE METOJbl XVMHH




JUIsL pelIeHus: NpodecCHOHaIbHbBIX 3aa4

OIIK-2. Cniocoben
aHAIM3UPOBATh,
HWHTEPIPETHPOBATh U 000011aTh
pe3ynbTaThl
IKCTIEPUMEHTAIBHBIX
pacueTHO-TEOPETUICCKUX PaboT
B M30paHHO# 00JIacTH XUMUHU
WJIF CMEXHBIX HAyK

OIIK-2.1. IIpoBOAUT KPUTHYECKUIN aHAIU3

pe3yabTaToB COOCTBEHHBIX
AKCTIEPUMEHTATBHBIX " pacyeTHo-
TEOPETUYECKUX pabor, KOPPEKTHO
UHTEPIPETHPYET UX

OIIK-2.2. ®opmynupyeT 3aKJIOYEHUS U
BBIBOIBI 10  pe3yJbTaTaM  aHajim3a
JUTEPaTypPHBIX  JAaHHBIX, COOCTBEHHBIX
AKCTIEPUMEHTATBHBIX " pacyeTHo-
TEOPETUYECKUX paboT B  HW30paHHOM

00JIACTH XMMHUHU WIIM CMEKHBIX HayK

KomnbrotepHas
TPaMOTHOCTD MPH
pelieHuu 3aaa4
npodeccuoHanbH
OM 1eSITETbHOCTH

OIIK-3. Cnocoben
HCIIOJIB30BaTh BBIYMCIIUTENLHBIE
METOIbI nu aI[aHTI/IpOBaTB
CYIIECTBYIOIIHE IPOrPaMMHBIE
MPOAYKTBI U PELIEHUs 3amad
podeCCHOHATLHOM
NEATEIbHOCTH

OIIK-3.1. Ucnonb3yet coBpemeHHble 1T-
TEXHOJIOTHH TIpH cOope, aHaln3e U
NpeACTaBICHUN HH(pOpMAIIH
XUMHYECKOTO MPOodus

OIIK-3.2. lcnonb3yer cTaHAAapTHBIE U
OpUTHHAIIbHBIE TPOTpaMMHBIE MPOTYKTHI,
pU HEOOXOTUMOCTH aJIalTUPYs] HX JUIS
pemieHus  3agad  NpodeCCUOHATBHOM
JESATeNbHOCTH

OIIK-3.2. Hcnonb3yeT COBPEMEHHbIE
BBIYMCIIUTENbHBIE METOABI i1 00pabOTKH
JAHHBIX ~ XUMHUYECKOTO  OKCIIEPHUMEHTa,
MOZETUPOBAHUS CBOWCTB BEIIIECTB
(MaTepuaioB) U MPOIECCOB C UX YYaCTHEM

I[J'If[ (I)OpMI/IpOBaHI/IH BbBINICYKa3aHHBIX KOMHGTGHHI/Iﬁ B paMKax JUCIHHIIJINHBI

«Craructnueckas

oOpaboTka u

aHaJIu3

9KCIICPHUMCHTAJIbHBIX JAaHHBIX )

IMPUMCHAIOTCA HCHMMHUTAIMOHHBIC MCTO/bI aKTI/IBHOI‘O/I/IHTepaKTI/IBHOFO O6y‘leHI/I$IZ

HCIIOJIB30BaHHC

TEXHHUYCCKUX CpeacTB

hu olecrieueHus

JUAJTTOT'HYCCKUX

BBaI/IMOZICI\/JICTBI/II\/JI MMpCrnoaaBarcjisi u 06yqaCMBIX, pPCIICHUC KOHKPCTHBIX 3aaad ¢

HCIIOJIB30BaHHNCM

KOMIIBIOTCPHBIX

TEXHOJIOTHUH

CIICOUaJIbHBIX IMporpamMm

CTaTUCTHYECKOM 00pabOTKH pe3yJIbTaTOB aHAN3A.




AHHOTaNMs K padoyeil nporpaMmMe JTUCHMILIUHBI «MeTOAbI HCCIIET0OBAHUSA
BellleCTB U MAaTEePHAJIOB

Jucuuminaa «MeToabl UCClIeIOBaHUs BEIIECTB U MarepualioBy pa3zpaboTaHa
JUIS MAaTUCTPAHTOB, 00y4Jaromuxcs mo HampasieHuto noarotroBku 04.04.01 — Xumus,
oOpazoBaresibHOM mporpamMme «DyHIAAMEHTAIbHbBIE XHUMHYECKHUE UCCIEI0OBAHUS
BEIIIECTB W MarepuagoB». Bxogut B 6a3oByro yacth ydeOHoro muiana: b1.0.03.03.
TpynoeMKoCTh AMCHUILIMHBI CcOCTaBiasieT 3 3adeTHbIX exauHunbl (108  dac.).
Jucnumivaa BKirodaeT 18 gacoB jekiui, 36 4acoB 1ab0paTOpHBIX 3aHATHH, 18 Jac.
CaMOCTOATENLHON paboThl, B TOM uYucie — 36 Ha TMOATOTOBKY K DJK3aMEHY.
HNucuuminHa peanusyercss B 1 cemectpe. @opma NPOMEKYTOUHOW AaTTECTALUU:
JK3aMEH.

[Tpu pa3paboTke pabouedl mporpamMmbl YIeOHOW AUCITUIUIMHBI WCIIOJIB30BaH
@denepanbHblii TOCYIapCTBEHHBIN 00pa30BaTeNbHbIA CTAHAAPT [0 HAIPaBICHUIO
noarotoBkn  04.04.01  «Xumwus», yTBEp)KIACHHBIM MpUKa3oM MuHuHCTEpCTBa
oOpazoBanus u Hayku PO ot 13.07.2017 Ne 655 u yueOHbII 1m1aH oOpa3oBareIbHON
MIPOTPaMMBL.

JucuurnHa «MeTolibl UCCIeIoBaHusl BEIIECTB U MaTEepHAJIOB) JIOTUYECKH U
CONIEPKATENbHO CBSi3aHA C TAKUMHM KypcamH, Kak «Pusuka», «OpraHuuyeckas
XUMUD», «DU3nuecKas XuMH.

CopepxaHue JAMCUUIUIMHBI  OXBaThIBAET  CJEAYIOIIMI  KPYr  BOIPOCOB:
CHEKTpaIbHbIE METOJIbI MCCIICIOBAaHUSI B XUMHUHU, METOBI XpoMarorpaduu U METOMbI
MCCIIEOBAHUS IOBEPXHOCTU TBEP/IBIX TEIL.

Heap AMCUMIVIMHBI — W3yYCHHE OCHOB TEOPUU M TPAKTUKU (HUBHKO-
XUMUYECKOIO aHaJIN3a BEIECTB, OCHOBHBIX SKCIEPUMEHTAIBHBIX 3aKOHOMEPHOCTEM,
JeXKaAIMX B OCHOBE (PUBMKO-XMMHUYECKUX METOJIOB HCCIEIOBAHUS, HUX CBS3U C
COBPEMEHHBIMH TEXHOJIOTUSIMH, a TaKKe (DOPMUPOBAHUE Y CTYJICHTOB KOMIIETEHIIUM,
MO3BOJISIIOUIUX OCYIIECTBIIATh SKCIIEPUMEHTAIILHOE OINpPEACIICHUE 3aKOHOMEPHOCTEN
M3MEHEHUsI (PUBMKO-XUMUUYECKUX CBOMCTB M TMPOBOAWTH UHUCICHHBIC PACUYEThI
COOTBETCTBYIOIIUX (U3UKO-XUMHUYECKUX BEJIMUUH.

3agaum QM CHUNJIMHBL:

1. ChopmupoBarh 0a30Bble 3HAHUS W TMPEACTaBICHUA O (YHIAMEHTAIbHBIX
3aKOHAX M OCHOBHBIX METOJIaX MCCIEAOBAHUS (PU3UKO-XUMHUYECKUX CBOWUCTB U
CTPYKTYpPHI BELIECTB.

2. O600mHUTh U CHUCTEMATU3UPOBATh 3HAHMS, BKIIOUAIONINE (PyHIAaMEHTAIbHBIC
3aKOHBI, JIS)KAIIHNE B OCHOBE (DU3UKO-XUMUYECKOTO aHAJN3a.

3. ChopMmynmupoBaTb OCHOBHBIC 3ada4dl  (HU3UKO-XMMHUYECKOTO  aHAJIN3a,
YCTAaHOBUTH 00JTACTh W TPAHUIIBI TPUMEHUMOCTH PA3THYHBIX METOMIOB;

4. PaccMOTpeTh OCHOBHBIE DKCIEPUMEHTAIBHBIE 3aKOHOMEPHOCTH, CTPYKTYpPy H
MaTeMaTnuecKyro (opMy OCHOBHBIX YpaBHEHHH, JIeXalIUX B OCHOBE (PU3UKO-



XMMHYECKOTO aHallu3a, OCOOCHHOCTH WX WCIOJb30BAaHUS B Pa3IMYHBIX
METOHaX;

5. PaCCMOTpeTB OCHOBHBIC TIIPUEMbI W MCTOALI OSKCIICPUMCHTAJIBHOTO H
TCOPETUUCCKOTIO UCCICAOBAHUSA (1)I/I3I/IKO—XI/IMI/I‘I€CKI/IX CBOﬁCTB, HCIIO0JIB30BaHUC
9TUX METOA0B B COBPEMCHHBIX TEXHOJIOTHUAX ]

6. YcraHoBUTH 007aCTh MPUMEHUMOCTH MOJCJICH, MPUMEHSEMBIX B (U3UKO-
XUMHUYECKHUX HCCIICIOBAHUIX, PACCMOTPETh CIOCOOBI BBIUUCICHHS (PU3UKO-
XUMUYECKUX BEJIMYHMH, XapaKTePU3YIOIIMX SBJICHUS; OOCCIICUYNTh OBJIAJCHUE
METO/IOJIOTHEH (PUBHKO-XUMUUCCKUX UCCICIOBAHUM.

Jlis ycnenHoro u3y4yeHus: JUCHUILUIMHBL «MeTOoMIbl MCCIIEOBAaHUS BEIIECTB U
MaTepuasoB» y OOydJaromuxcsi JOHKHBI OBITh CPOPMUPOBAHBI  CIEAYIOIINAE

IIPEABAPUTEIBHBIE KOMIIETCHIINN
e 3HaHME OCHOBHBIX pa3leNoOB (DU3UKH M HEOPraHUYECKOW, OPraHuyecKoi,

(bu3nYecKon XUMUi.
e YMeHUe NPUMEHATH [TOJyUYE€HHBIE IIPU U3YUYEHUH OCHOBHBIX Pa3/IelOB XUMHUU

3HAHMS K OOBSICHEHUIO (PAKTOB M PELIEHUIO PACUETHBIX 3a/1a4.
e HaBbikM mpoBelEHUS XUMUYECKHX UCCIEIOBAaHUN U OOBSICHEHUS UX

pE3yNBTaTOB.

Kypcy «Metonsl ncciaemoBaHms BEIIECTB U MaTepUajoBy MPEAIISCTBYIOT BCe
HEOOXOAMMBIE JUISI €r0 TIOHMMAaHHWs KypChbl MarucTparypel W OakajaBpuara H
NPAKTUYECKUE HABBIKU. J[JI1 yCHEIIHOTO OCBOCHHS Kypca HEOOXOIWMBI 3HAHUSA WU
YMEHUS 110 XUMHH COCTMHEHUN, 0011el XuMuH, (PU3UKH, HABBIKK U YMEHUE padoTaTh
C XMMUYECKOHN JUTEeparypou, dMEeKTPOHHBIMA 0a3aMH JAaHHBIX, HABBIKA MATEHTHOTO
MONCKa, YMEHHE paboTarh ¢ XUMHUYECKUMHU MPOrpaMMaMH IO 0O0pabOTKe aHHBIX
(UBUKO-XMMUYECKOTO UCCIICIOBAHUS BEIIECTBA.

B pesynwrare u3yueHus TaHHOW MUCHIUILIMHBI y 00ydarommxcs popMupyrorces
CJIEAYIONINE KOMIIETCHITHH:

HanmeHoBaHue Kox 1 HanmeHoBaHue Kox u HanMeHoBaHUe MHAUKATOPA
KaTeropuu YHHBepCcaJIbHOI KOMIeTeHIMH JAOCTUKEHHS] YHMBEPCAJbHOH KOMIIETeHIIMH
(rpyniubi) BbINYCKHHKA

YHHBepCcaJIbHbIX

KOMIIeTeHIH I

Oo6menpodeccrnon | OIIK-1. Cnocobern  BemonHATs | OIIK-1.1. Mcmonp3yeT CyIecTBYIONIHE |
AJIbHBIC HABBIKN KOMIUICKCHBIC 3KCIICPUMECHTAJIBHBIC paspa6aTHBaeT HOBBIC METOAUKHU IMOTYUCHU A
u pacyeTHO-TEOPETHYECKHE | U XapaKTepU3alu BELIECTB U MAaTepPHAaIOB
HCCIIeIOBAHUS B M30paHHOM | IUIA pelIeHus 3a1a4d B U30paHHOl oOnacTu
001acTH XMMHH HIM CMEXHBIX | XMMHUH UM CMEKHBIX HayK
HayK c HCIIOJIb30BaHUEM
COBPEMEHHBIX npuGopoOB, OIIK-1.2. Mcnionb3yeT cCOBpeMEHHOE
IPOrPaMMHOTO 06ECIICYeHHs U 6a3 o0opynoBaHue, IPOrpaMMHOE 0OecTieueHre

JAHHBIX npodeccronansHoro | ¥ MPOYeCCHOHaNbHbIC Ga3bl JaHHBIX JUIst
Ha3HAYCHHS pelieHus 3a1a4 B U30paHHOI 001acTH XUMHU

HJIN CMCIKHBIX HayK

OIIK-1.3. Hcnonb3yer COBPEMEHHBIE




pPac4CTHO-TCOPETUICCKUC
JJIA pCHICHU S HpO(i)eCCI/IOHaJ'ILHBIX 3aga4d

METOJIBI

XUMHHN

3amaua npodeccHoHaATEHON

OObeKT win

KO,H 1 HAMMCHOBAHHC

KO,I[ 1 HAMMCHOBAHUEC
HWHAWKATOpa JOCTUKCHUA

Ocnosanue (TIC,
aHAJIN3 UHBIX

obnacte npodeccroHaIbHON . TpeOoBaHui,
JIeSITeTbHOCTH npodeccroHaIbHON
3HaHMs KOMITETCHIHH HPeNbsIBISIEMBIX K
KOMIICTCHLIUH
BBIITYCKHUKaM)
Tun 3aga4 npogeccHOHAIbHOI AeSITEJTbHOCTH: HAYYHO-TIeAarorH4ecKMii.
Pazpabotka u peammzamus | O6pasosarens | I1K-7. Cnocoben | ITIK-7-1. [IpoBoaut IcC:
00pazoBaTenbHBIX HBIC OCYLIECTBIIATh TEOPETUYECCKUE u 01.001
[POrpaMM BBICIIEH LIKOJIBI, | MPOrPaMMbl U | MEIarOrH4ecKyro MPaKTUYECKUE  3aHATHUS 01.003
CIIO, 10 oOpasoBarenb | JCSATEIBHOCTD B | MO poGUITIO 01.004
HBIN nponiecc | pamkax mporpamm BO, | mporpaMMbel B pamkax
B BBICILIEH CIIO u 1O nporpamm BO (ypoBeHb
HIKOJIE, bakanaBpuar), CIIO wu
cucreme CIIO 10
u 10 [IK-1-2. Opranmsyer wu
yIpaBsieT  TPOEKTHOM
JIeSITENIEHOCTBIO
00yJaromuxcs

I1K-1-3 IIpumenser B
CBOEM NIeATEeNbHOCTU
HOPMBI
podeCcCHOHATBFHON
JTHKH, 00ECIIEYNBAET
KOH(UACHITNAEHOCTh
CBeJICHUH 0 cyObeKTax
00pa3oBaTeIbHBIX
OTHOILICHUH,
TIMOJIYYCHHBIX B IMPOIIECCE
npodeCCHOHATLHOU
JIESITETTBHOCTH




AHHOTANUsA K padoyeil mporpaMMe JUCUUIJINHBI
«PyKoOBOICTBO HAYYHBIM KOJUIEKTHBOM B cdepe npodecCHOHAIBLHOM
AeATeTbHOCTH»

HucuunnHa ~ «PykoBOACTBO ~ HayyHbIM  KOJUJIEKTUBOM B cdepe
npoecCuoHaIbHON  JeSATENbHOCTH» pa3paboTaHa JUisl CTYJEHTOB HAalpaBiICHUs
noarotoBkn  MaructpoB  04.04.01  «Xumwus», Marucrepckas — Iporpamma
«DyHaaMeHTaIbHble XUMUYECKHE UCCIIEIOBAHMS BEIIECTB U MAaTEPUAIIOBY.

Bxoaut B 6a30Byto yacth yuebHoro miaHa b1.0.05. TpynoeMkocTh ocBOeHUS
JTUCIUIUTMHBL «PYKOBOICTBO HAy4YHBIM KOJJIEKTUBOM B cepe mpodeccuoHaIbHON
JESITENbHOCTH» 2 3aU€THBIX €IMHULBI, 72 akaJeMHYeCKUX 4Yac. YUYeOHbIM IJIaHOM
IpPEeAyCMOTPEHBI JIEKUMOHHBIE 3aHATUS (14 yacoB), npakTuyeckue 3anarus (16 yac.),
camocTosATenpHas pabora cryaeHta (42 wuac.). OOyueHue OCyHIECTBISETCS B 3
cemectpe. Dopma NpOMEKYTOUHOM arTeCTalluu: 3a4€T

HucuunnuHa  «PykoBOACTBO ~ HAayyHbIM  KOJUIEKTUBOM B c(epe
npoheCcCUOHAIIBHON  ACSITENbHOCTH» 3HAKOMHUT OOYyYarolMXCsl C MPHHIMIIAMU
OpraHu3allid U YIPABICHUS JEATEIbHOCTHIO HAYYHBIX KOJUIEKTMBOB B MHCTUTYTax
PAH, BeIOMCTBEHHBIX MHCTHTYTaX, OOpa30BaTENIbHBIX YUPEKACHHUSIX BBICIIETO
po¢heCCUOHAIBHOTO o0pa3zoBaHus. JlucuuIiuiiHa ~ MO3BOJISIET CTYACHTY
CaMOCTOATENILHO ~ NIPEJCTaBISATh  PE3yJbTarbl HCCIAEAOBAHUW UM BO3MOXXHOCTH
OpraHu3allid HOBBIX MCCIIEJOBaHUI B CUCTEME TPAHTOBOTO (PMHAHCUPOBAHUS HAYKU.
JlucuuIuiiHa AAa€T BO3MOXKHOCTb CTYIAEHTY OCBOUTH TMOHSTHE «HAYYHBIA METOI»,
HAy4YUTHCS TPUMEHSATh €ro Ha IMpakTUKe, MPUOOPECTH YMEHHE Y4YacTBOBaTh B
Hay4YHOM JUCKYCCHM, O3HAaKOMHUTbCS C OCOOEHHOCTBbIO TIOJTOTOBKM Hay4YHOMH
nyOJIMKaluY, TOATOTOBKM 3asBOK HAa TIPAHTOBOE (PUHAHCHPOBAHHME HAay4YHBIX
MCCJIEI0BAaHUI U OTYETOB MO BBIIIOJHEHHBIM Hay4YHBIM UCCIIEI0BAHUSIM.

[Tpu n3noxkeHun TUCHUIUTMHBI «PyKOBOICTBO HaydHBIM KOJUIEKTUBOM B cepe
npohecCHOHAIBHOMN JEeSTENIbHOCTHY UCTIONb3YIOTCS 3HAHUS CTYAEHTOB MO 0a30BBIM
XUMUYECKUM JIUCLUUILIMHAM, & TAKXKe M0 JUCHUIUIMHE «MEeTom0n0rus XuMu4eckoro
AKCIIEPUMEHTA, €r0 CTATUCTUYECKAst 00paboTKa U MHPOPMALIMOHHOE 00ECIICUEHHEN.

[Tonmy4yeHHbIE B X0J1€ U3YUEHUS JaHHOW NUCLMIUIMHBI 3HaHUSI HEOOXOUMBI IIPH
BBINIOJIHEHUM  BBIMYCKHOW  KBadU(UKAIIMOHHOM paboThl W B  JalibHeHIen
npo(eCcCUOHANIbHOM ESITEIbHOCTH.

JIns  ycnmemHoro  ycBOEHHMS  JHUCHUIUIMHBI  «PyKOBOACTBO  Hay4HBIM
KOJUIEKTUBOM B c(hepe npodeccuoHanbHOM IeITeTbHOCTHY» HEOOXOUMBI CIIeTyIONne
NpeBapUTEIbHbIE KOMIETEHLIMU: CIHOCOOHOCTBIO MpOSBIATH HMHULMATUBY U
IIPUHUMATh OTBETCTBEHHBIE PEIICHMS, OCO3HABasi OTBETCTBEHHOCTb 3a PE3YJIbTaThI
cBOEi MpodeccuoHanbHON AEITETbHOCTH.

Leab0 ocBOeHHS AUCHMIIMHBI SIBISIETCS NMPUOOpETEHHE KOMIETEHIMM B
OpraHU3alOHHO-YIIPaBICHUYECKON AESTEIbHOCTH HAYYHOTO KOJUIEKTHBA.



3agaun:

1. O3HaKOMHUTH CTYACHTOB C OCHOBHBIMHU IOHATHUAMH, UCIIOJIb3YIOIIIUMUCAA B

chepe HayKu, a TaKKe C COBPEMEHHBIMH MPEICTABICHUSIMH OO0 HMCTOPHYCCKOM

BO3pacTe HayKH, COBPEMEHHOU KapTUHE MUPA, STHYECKUMU IPOOJIEMAMH HAYKHU.

2. O3HaKOMHUTH CTYJECHTOB C OpPraHM3alhell Hay4YHOW JEITEIbHOCTH B

yupexaeHusx Hayku (B ToM uymcie B HMucruryrax JBO PAH), npunuunamu

CO3/1aHUs

UH(GOPMALIMOHHOM 06a30ii.

3¢ pexkTuBHO paboTAIOMIEr0 HAYYHOTO

KOJIJICKTHBA,

COBPEMEHHOMU

3. O3HaKOMHUTH CTYACHTOB C OCHOBAMHM MW KPUTCPHAMHU HAYYHOI'0 MCTOHA,

Tp€6OBaHI/I5IMI/I K HAITMCAHHUIO HAYYHbIX CTaTCﬁ, BCACHHIO HaquOﬁ JAUCKYCCHH.

4. (O3HAKOMHTbH CTYJIEHTOB C CUCTEMOW I'PaHTOBOTO (PMHAHCUPOBAHUS HAYKH C

OCHOBHBIMH HAy4YHBIMH CI)OHI[aMI/I n Tpe6OBaHI/I$IMI/I K 3as4BKaM Ha I'PAHTBI U OTUCTaM

I10 BBIITIOJIHCHHBIM HMCCJICAOBAHUAM

B pesynbrate n3ydeHus AJaHHON ITUCHUILUIMHBI y 00ydaromuxcs GopMUupyroTcs

CIIeIyIOITNE OOMIEKYIBTYPHBIC U 00MIenpodecCuoHaTbHBIC KOMITCTCHITHHN

3amayua npodeccHoHATEHON
JIeSITEIEHOCTH

OOBeKT U
o0J1acThb
3HAHUS

Kon n Haumenosanue
npogeCCHOHATEHON
KOMIICTCHI[UU

Kon n nammeHnoBanue
WHAUKATOPAa JOCTIDKCHUS
npo¢eCCHOHATEHON
KOMITETCHIIHH

Ocnosanue (TIC,
aHaJIN3 WHBIX
TpeOoBaHuii,

TIPEBSBISEMBIX K

BBIITYCKHUKaM)

Tun 3agaq npoq)eccnonam)noﬁ AeATECJIbHOCTH: OpraH

H3AIHOHHO-YIPABJIEHYECK

/071

Opraau3anus TpUKITaTHBIX
HUP u HUOKP

JOKYMEHTAIH
s
mpodeccroHa
JIBHOTO
Ha3Ha4YeHHS,
YeJIOBEYECKHE
u
MarepHaIbHbI
€ pecypcsl
OpraHu3au

IIK-4. CnocobeH
OpraHN30BBIBATH
paboTy KOJUIEKTHBA II0
pewenuto 3anada HUP u
HUOKP xumnueckoit
HanpaBJIeHHOCTH,
TOTOBUTH
HOPMAaTHBHYIO U
OTYETHYIO
JIOKYMEHTAIHIO

IK-4-1. [Tranupyer u
opranuzyet pabory
KOJIJIGKTHBA B paMKax
Hay4YHBIX W Hay9HO-
TEXHHUYECKHUX MIPOCKTOB
IK-4-2. OcymecTBisier
OIEepPaTUBHBII KOHTPOIb
3a BBIMOJIHCHUEM PadoT
U COCTOSTHHEM paboumx
MecT

MK-4-3. Ananusupyer
Ppe3yabTaThl
JIeSITEIIEHOCTH
KOJIJIGKTUBA U BHOCUT
MIPEJIOKEHHUS TI0 €€
COBEPILIEHCTBOBAHUIO
IIK-4-4. Pa3zpabarbiBaer,
BHEIPSIET U
OCYIIECTBIISIET MEPHI
KOHTPOJIA 32
colmroneHreM
MOTYMHEHHBIMHU
paboTHUKaAMHU
MIPOU3BOACTBEHHOMN
JIICLIUIIIINHBI,
BBIITOJTHEHUEM TPYHOBBIX
(byHKIMH, peramMeHToB,
9KCILTYaTallMOHHBIX
HHCTPYKLUH

IIK-4-5. Opranusyer
00y4YeHHE MOTYMHEHHBIX

AmHanus3 onsITa,
IIC:
19.002
23.041
24.028
24.030
24.067
26.001
26.003
26.006
40.008
40.012
40.054
40.085
40.105
40.133




pabOTHUKOB O€30TaCHBIM
IpreMaM U METOAaM

Tpy#a

MK-6. Cnocoben | ITIK-6-1. YuacTByer B
OpraHU30BBIBAThH
MPOBOAMUTL PA3IUYHBIE | OPTKOMHUTETOB HAyUHBIX

MEPONPUATHA B " HAYYHO-TIPAKTHYCCKUX
npodeccroHaIbHON KOH(pepeHIHii
cdepe AeaTeNbHOCTH IIK-6-2. YaacTByer B

U | paboTe JTOKaIbHBIX

OpraHu3aluu U
MIPOBEJCHUH LLIKOT
MOJIOJIBIX YUEHBIX,
decTuBanei u THEH
HayKd, IPOYUX
MEPOIPUATHH 11O
NONYNApU3allii HAYKH

HaumenoBanue Kon n nanmenoBanue Kon n HanmeHOBaHHe HHANMKATOPA A0CTHKCHUS
KATeropuu YHHMBEPCAJIbHOI KOMIIeTeHUMHU YHHMBepPCAJIbHOI KOMIIETeHUMHU
(rpynnsi) BBIIIYCKHUKA
YHHBeEpPCAJIbHBIX
KOMIIETCHIU i
YK-3.1. BripabatsiBaeT cTpaTeruto
COTPYHUYECTBA U HA €€ OCHOBE OPraHU3yeT
0TOOp YJICHOB KOMAH/[IbI JUISl TOCTHXKEHUS
IIOCTaBJICHHOM LIETH;
YK-3.2. [Inanupyet u KOppeKTupyeT padoty
KOMaH/Ibl C Y4€TOM HHTEPECOB, 0COOEHHOCTEH
YK-3. CriocobeH opraHu3oBaTh ALy tHTeb ’
.. | TIOBeAEHUS 1 MHEHHI €€ YJICHOB;
u PYKOBOIIUTD paboroii
Komangnas YK-3.3. Pazpemiaer KOHQIUKTB U IPOTUBOPEUHS
KOMAaH/JIbl, BbIpa0arbIBas
pabota u IIPU JIEJIOBOM OOIIIEHUHN Ha OCHOBE yueTa
KOMaHJHYI0  CTpaTeruil0 s
JUIEPCTBO . | MHTEpPECOB BCEX CTOPOH;
JOCTHKECHUS MTOCTABJIEHHOMN o
e YK-3.4. Opranusyert IUCKyCCHH T10 3aJJaHHOI

TeMe U 00CYKJIEHHE PE3YJIbTaTOB PabOTHI
KOMaHAbI C IPUBJICYCHUCM OIIIOHCHTOB
pa3paboTaHHBIM UJESIM;

YK-3.5. [Inanupyet koMaHHYIO padoTy,
pacrpenenser NopyueHus U AeJIerupyer
IIOJIHOMOY M YJICHAM KOMAaH/bI

HNutepakTuBHble (OPMBI 00yYeHHMs] HCIIOJIB3YIOTCS W BKIIIOYAIOT B CeOs

npoOJIeMHBIE JIEKIIUN U KEHCHI 110 paboTe ¢ caiiTaMu Hay4HbIX (OHI0B PO.



AHHOTaIUs K pado4yeid mporpamMme M CIUNIAHBI
«CynpamouiekyJasipHasi XUMMSI»

HMucuumuna «CynpaMoneKyisipHas XUMUs» pa3paboTaHa Jjisi CTYIEHTOB
HarnpasieHus 04.04.01- Xumus, Mmarucrepckor nporpammsl «@yHIaMEHTAIbHbBIE
XUMUYECKHE UCCIIEAOBaHUsl BEUIECTB U MaTepualioB». BXxomaut B 4acTh yueOHOTo
miaHa, GopMUpPyeMy0 ydacTHUKaMu oOpa3oBaresibHbIX oTHomieHuit: b1.B.01.01.
TpynoemkocTs auctuiuiuHbl 3 3adeTHbIXx eauHuIipl (108 wac.). ducuuminHa
BKItOWaeT 16 wyacoB nekiuid, 34 4YacoB NPaKTUYECKUX 3aHATUM, 22 dac.
CaMOCTOATENLHOM paboThl, U3 KOTOPBIM 36 YacoB OTBOIUTCA Ha JK3aMEH.
Peanuzyetrcs B 3 cemectpe. ®PopMa mpoMeKyTOUHOM arrtecTanuu: sk3ameH (3
CEeMEeCTp).

[Tpu pazpaboTke pabodeii mporpaMMbl yueOHOW NUCHIUILIMHBI UCTIOIb30BaH
denepanabHBIA TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIN CTAHIAPT IO HAMPABICHUIO
noarotoBkn  04.04.01  «Xumus», yTBEpKIACHHBIM NPUKa3oM MUHHCTEPCTBA
oOpazoBanuss u Hayku PO ot 13.07.2017 Ne 655 wu yueOHbId MUIIaH
00pa3oBaTeIbHON TPOTrPaMMBl.

Jucuunnuaa «CynpaMoieKynsipHas XUMUsD OMUPAETCS HA 3HAHUS, YMEHUS U
HaBBIKM, YCBOEHHBIC MPU MU3YYEHHM TaKUX JUCHMIUIMH, Kak «OpraHudeckas
xumus», «Heopranmyeckas xumusi», «®Puszndeckas xumus», «buoopranndeckas
XUMUSD», «XUMUSA IEMEHTOOPTAHUYECKUX W KOOPAMHAIMOHHBIX COEAMHEHUN»,
«CHHTE3 OpraHMYeCKUX COEOUHEHUI», «CTepeoXumMus».

CynpamonekynsipHass XUMHUs - MoJjofas ObICTpOpa3BHBAIOMIAsACA HayKa,
Bo3HUKIIAs B 70-x romax 20 Beka. [Ipeamer ee mzydyeHusi — accoumarbl MOJIEKYIL,
CBSI3aHHBIX HEKOBAJECHTHBIMH CBA3SMU. V3ydaroTcsi pernenTopsl, CHOCOOHBIE
CBA3BIBATh KATHOHBI, AHHUOHBI, HEWTpalibHble MOJEKyNbl. PaccmarpuBaercs
KOHTEHHEpHAasi XUMHUs, CHHTETUYECKUE CUCTEMbl, UMUTHPYIOIIUE OUOIOTHYECKUE
MPOIIECCHI, CYMpPaMOJEKYJIspHas camMocOOpKa, MOJIEKYIspHbIE YCTpPONCTBA U
MOJIEKYJISIPHBIE MAIIIMHBI.

[lonyueHHble TpU OCBOCHUHM JUCHUIUIMHBI 3HAHUS HEOOXOIUMBI ISt
pacuiupenus (yHAaMEHTAJIbHOM TOATOTOBKM MAruCTpaHTa IO COBPEMEHHBIM
HaIlpaBJIICHUAM XUMHUH.

Henabo ocBoeHus aucuMIUIMHBL «CynpamoJieKyJsipHass XUMUS» SBISETCS
npuoOpeTeHre 3HaHUM O HauboJiee aKTyalIbHbIX HAaIpPaBICHUSX HMCCIEAOBAHHUM B
COBPEMEHHOU TEOPETUYECKOM U SKCIIEPUMEHTAIBbHON XUMHH, O HOBBIX BEILIECTBAX
U HAHOCTPYKTYPHBIX OOBEKTax, MO3BOJSIONIUX HWMUTUPOBATH MEXAHHUYECKUE H
OMOJIOTUYECKHE TPOIIECCHI.



3agauM IMCHUNJIMHBI:

1 — ®opMupoBaHHE U 3aKPEIUICHUE 3HAHUKA O 3aKOHOMEPHOCTSX Pa3BUTHUA
XUMHUYECKOW HAyKd M MOHUMAaHUE OOBEKTHMBHOM HEOOXOIMMOCTH BO3HUKHOBEHHS
HOBBIX HallpaBJICHUI B HAYKE;

2. - @opmupoBaHHME 3HAHMI O HauOoJiee AaKTyaJbHBIX HalpaBIECHUAX
HCCIIEIOBAHUN B COBPEMEHHOU TEOPETUYECKON U DKCIIEPUMEHTAIIbHON XUMUU;

3- @opMHpPOBAHME M 3aKPEIUICHHE 3HAHUWA O CHHTE3€ WU HCCIEHOBAaHUU
BEIIECTB C HOBBIMU HEOOBIUHBIMU CBOMCTBAMHU.

4. - ®opmMupoBaHHWE M 3aKPEIUICHUE 3HAHUN O BEHIECTBAX, IMO3BOJISFOLIUX
UMUTUPOBATH MEXaHUYECKUE U OMOJIOTUYECKHUE TPOIIECCHI.

JIns ycremHoro u3ydeHHsl JUCHUIUIUHBL «CynpaMoJeKyJIspHas XUMUSD) Y
oOyJaromuxcsi JTOJDKHBI ObITh COPMHUPOBAHBI CIEAYIOMINUE TPEABAPUTEIbHBIC
KOMIIETCHLIVU:

e 3HaHME  OCHOBHBIX  pA3[CIOB  OPraHUYECKOM, HEOPraHHYECKOM,
OHOOpraHnyecKoi, PU3NYECKOl XUMHUHU.

e YMEHHE NPUMEHSATH IOJTYYEHHBIE MPU H3YYEHWH OCHOBHBIX PpAa3/EJIOB
XUMUU 3HAHUS N7 TIOHUMAaHHUS W OOBSICHEHHS HEOOBIYHBIX CBOWCTB HOBBIX
BEILIECTB.

e 3HaHUS U HaBBIKM MPOBEACHUS XUMHUYECKUX IKCIIEPUMEHTOB.

e 3HaHUS W HABBIKM YCTAHOBJIEHUS CTPYKTYpPbl OPraHMYECKHX BEUIECTB U
MX aCCOLMATOB C HEOPTaHUYECKUMH U OPraHUYECKUMHU MOJIEKYJIAMH.

e dopmupoBaHHEe YMEHMI M HAaBBIKOB MO MPUMEHEHUIO MOJYYEHHBIX
3HAHWM O HOBBIX HAMPABIEHUSX B XMMUU U HOBBIX BEIIECTBAX MJisi OymyIiei

npoecCrOHAIbHOMN 1eATENbHOCTH.
B pesynbrare usydeHus qaHHOW AUCHMILIUHBI y 00ydaromuxcs GopMUupyroTCcs

CIEIyIONINEe  OOMIEKYAbTYpHBIE W  0OmenpodecCuoHaIbHBIE  KOMITCTCHITHH
(31eMeHTBI KOMIIETEHIIN ).

HaumeHoBanue Kon u HaumeHoBaHue Kon n HanMeHOBaHUe NHANKATOPA A0CTHKEHU S
KaTeropuu YHHBepCAJIbHOMI YHHMBEPCAJIbHOI KOMIIETeHUMHU
(rpynusi) KOMIIETeHLIUH

YHHBEPCAIbHBIX BBIIIyCKHHUKA

KOMIICTCHIH I

OIIK-2. Cnocoben OIIK-2.1. IIpoBOOUT KPUTUYECKHH aHAIH3
aHAJIM3UPOBATh, Pe3yNbTaToB COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U
UHTEPIPETHUPOBATh U | PACUETHO-TEOPETUUECKUX  paboOT,  KOPPEKTHO
000011aTh pe3ynbTaTbl | HHTEPIPETUPYET UX

skcnepuMeHTanbHblx | OIIK-2.2. ®opmynupyeT 3aKItOu4€HUs U BBIBOJBI
U pacyeTHoO- M0 pe3ynbTaraM aHalln3a JUTEPATYPHBIX TaHHBIX,
TEOPETUYECKUX Pa0OT | COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX M PACueTHO-
B n30paHHOM o0JIacTU | TEOpeTHUYeCKUX paboT B K30paHHOM o0O6JIacTH
XMMHUU WM CMEXHBIX | XUMHUH WIM CMEKHBIX HayK

HayK




3agava npodeccMoHanbHOM
AeATeNbHOCTH

Ob6beKT nnn
obnactb
3HaHuA

Kopg, v HaumeHoBaHMWe
npodeccrnoHanbHoOM
KOomneTeHuum

Kopg, v HanmeHoBaHMWe
MHAMKaTOpa
LOCTUNKEHMUSA

npodeccMoHanbHOM
KomneteHuuun

OcHoBgaHue (NC,
aHaNU3 UHbIX
TpeboBaHUi,

npeabABASEMbIX

K BbIMYCKHWKam)

Tun 3agay npodeccuoHanbHOU aeAaTenbHoCcTU: HayuHo-UcC1en0BaTeNbCKUIA

OcyLiecTBaeHne Hay4YHo-
nccnefoBaTeNIbCKoM
OeATeNbHOCTU MO peLleHunto
byHAamMeHTaNbHbIX U
NPUKNaAHbIX 3343y
XMMUYECKOM
HanpaBNeHHOCTU B cOCTaBe
Hay4YHOro KONNEeKTUBA

XMMUYECKME
BeLLEeCTBa,
maTepwuansl,
CbipbeBble
pecypcbl,
NCTOYHMKM
npodeccmoHa
NbHOM
MHbopmaLmm

MK-1. - CnocobeH
naaHnpoBaTb paboTy n
BbIOMPATb afeKBaTHbIE
MeToAbl peLleHns
Hay4Ho-
nccnenoBaTesibCknx
33434 B BblbpaHHO
obnactn xmumum,
XMMUYECKOM
TEXHO/IOTUMN NN
CMEXKHbIX C XMMUen
HayKax

MNK-1-1. Coctasnser
obwmin nnaH
nccnefoBaHua n
[EeTaNbHble NAAHbI
OTAENbHbIX CTaANN,
MNK-1-2. Bbibupaet
3KCMEePMMEHTA/IbHbIE U
pacyeTHo-
TEOPETUYECKNE METOZbI
pelleHna NoCcTaBNeHHOM
3aJa4m ncxoana m3
NMeroLLMXCA
MaTepuanbHbIX U
BPEMEHHbIX PEeCypcoB

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

st hopMupoBaHUs BBIIEYKA3aHHBIX KOMIETCHIIUN B paMKax TUCIUTIIMHBI

«CymnipaMolnieKyysipHass XUMHUS» TPUMEHSIOTCS CIEAYIOIIHE METOMbl aKTHBHOTO/

WHTEPAKTUBHOTO OOy4YCHUS:

JIEKIIUU-0€ECEIbI.

JICKIIMM  BHU3yaJlU3aIluu,

MpoOJIEMHBIEC  JICKIIUH,




AHHOTanus K padoyeid nporpamMmMe AMCIUINIAHBI
«HaHoOXMMHUS 1 HAHOTEXHOJIOT U

Jucuunnuna «HaHoXUMUSI 1 HAHOTEXHOJIOTUSD» pa3paboTaHa JJIsl CTyJEHTOB
HaIIpaBJICHUSA 04.04.01 - Xumus, o0Opa3oBaTebHOU IIPOrPaMMBbI
«DyHaaMeHTaIbHble XHMHUYECKHE HCCIEIOBAaHUA BEIIECTB W MaTepHalIOBY.
Bxoaut B yacth yueOHOTO mijaHa, popMUPYyEMYIO YYaCTHUKaMHU 00pa30BaTeIbHbIX
orHoweHuii: b1.B.01.03. TpyrnoeMKoCTh NUCHMIUIMHBI COCTABIISIET 3 3a4ETHBIC
equauIbl (108 akagemuyeckux yacoB). JIMCIUIIIMHA BKIIIOYaeT 14 4acoB JEKIUH,
32 yac. mpakTUYECKHUX 3aHATHI U 62 Yac. caMOCTOATENbHON paboThl, U3 KOTOPHIX
36 yacoB OTBOAMTCS Ha dKk3ameH. Peanusyercs nuciuiuinHa B 1 cemectpe. @opma
MIPOMEKYTOYHOM aTrTecTaluu: 3k3ameH (1 cemectp).

[Ipu pazpaboTke paboueli mporpamMMbl Y4eOHOU MUCIUIIIMHBI MCIIOIH30BaH
denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTEILHBIN CTAHIAPT IO HAMPABICHUIO
noarotoBkn  04.04.01  «Xumus», yTBEpKIACHHBIM NpPUKa3oM MUHHCTEPCTBA
oOpazoBanuss u Hayku PO ot 13.07.2017 Ne 655 wu yueOHbI MUIIaH
00pa3oBaTeIbHON MTPOTrPaMMBI.

Huctumuaa «HaHOXMMUST W HAHOTEXHOJIOTHS ONHUPACTCS Ha 3HAHWUS,
YMEHUSI W HaBbIKM, YCBOCHHBIC TMpPU HW3YUYEHUM TaKUX JUCHUIUIMH, Kak
«Heoprannueckass xumus», «OpraHuueckass Xumus», «BbICOKOMOIEKYISpHbIE
coeMHEHUsD», «DU3NUEecKue METONbl MCCIEIOBAaHMY. 3HAHUS, MOJIYYEHHbBIE TPU
U3yYEHUU IUCUUIUIMHBI «HaHOXMMHS M HAHOTEXHOJIOTHS», UCIOJNB3YIOTCS MPHU
BBITIOJTHEHUW HAyYHO-UCCJIEIOBATEIbCKOM UM BBIMYCKHOM KBaJTH(UKALUMOHHOM
pabotr. CoaepkaHue AUCIUIUIMHBI OXBAThIBAET CIEAYIOMIUA KPYr BOIPOCOB:
dbopMHUpOBaHUE TPAKTUYECKUX M TEOPETUYECKUX CHCTEMATUYECKUX 3HAHUN B
oOmacT CMHTE3a U CTAOWIIM3AIIMY HAHOYACTHI] U HAHOKOMITO3UTHBIX MaTepUaioB,
HCCIIEIOBAaHUE UX CBOMCTB COBPEMEHHBIMU (PUBUKO-XUMUYECKUMH METOJAMU.

Hean: IIpuoOpereHue 3HaHUK 00 OCHOBHBIX 3aKOHAX U METOJaX HAHOXUMHH
1 HaHOTexHoJioruu. [1oAroToBKa K BBIMOJHEHHUIO NMPO(ECCUOHATBHBIX (YHKIUA B
HAyYHOU JIESATEIBHOCTHU.

3anaum:

1. [IpuoOperenne 3HaHMii O Hauboyiee akKTyaJbHBIX HANPaBICHUSAX
UCCJIEIOBAaHUM B COBPEMEHHOM TEOPETUUECKON U SKCTIEPUMEHTAIBHON XUMHUH;

2. [IpuoOpeTeHne 3HaHUN O CHUHTE3€, METOJAX HCCJIENOBAHUA U
IPUMEHEHUH BEUIECTB B HAHOCTPYKTYPHBIX TEXHOJIOTHUSIX.

JIns ycnemHoro u3ydeHusi JUCUUIUIUHBL « HaHOXMMUS 1 HAHOTEXHOJIOTUS
y 00ydYaronmxcs JODKHBI ObITh CHOPMUPOBAHBI CIEMYIONIUE MPEIBAPUTEIILHBIC
KOMIIETEHIINH:

e 3HaHME OCHOBHBIX pAa3/EOB HEOPraHUYECKOW, OpraHUYEeCKOW U



bu3HYecKor XUMUM.

e 3HaHUA U YMCHUSA IO XMMHHN BBICOKOMOJICKYJIIPHBIX U KOOPpAWMHAIWMOHHBIX

COEIMHEHUM, (PU3UKO-XUMUYECKUM METO/IaM UCCIICIOBAHMS BEIIECTB.
e VYmenue paboTarh ¢ XUMHUUECKUMU MIpOrpaMMaMu Mo o0paboTke JaHHBIX

(U3UKO-XUMUYECKOTO HCCIIEI0BAaHMS BEILIECTRA.
® HaBBIKM M YMEHUE paldOThl C XUMHUYECKOU JUTEPATYpPOH, NEKTPOHHBIMU

0a3aMu JTaHHBIX.

B pesynbrare

V3Y4YCHUS

TAHHOU

JUCITHITIIMHBI Yy

hopMUPYIOTCS CASAYIONTUE TPOPECCHOHAIBHBIC KOMITCTCHITUH ;

00yJaronuxcs

HaumeHnoBanmne KOZI H HAUMCHOBAaHHEC KO)] 1 HAMMEHOBAHUEC HHAUKATOPA JOCTUKCHUA
KaTreropumn yHI/lBepcaﬂbHOﬁ yHnBepca.m,Hoﬁ KOMIICTCHIUH
(rpynnsi) KOMIIETEHIIMH BbINYCKHHKA
YHHBEPCAIBHBIX
KOMIIEeTeHI NI
OIIK-2. Cniocoben OIIK-2.1. [IpoBogut KPUTHUYECKUN aHam3
aHaAJIN3UPOBATH, pE3yNbTaTOB  COOCTBEHHBIX OKCIIEPHUMEHTAJBHBIX H
HHTEPIPETUPOBATH U pacueTHO-TEOPETUIECCKUX paoor, KOPPEKTHO
Oomienpodeccnon | 0000IWATh pe3ynbTaThl MHTEPIIPETUPYET UX
ANbHBIC HABBIKM | DKCIIEPUMEHTAIbHBIX U
OIIK-2.2. ®opmynupyeT 3aKJIIOYEHHs M BBIBOABI 110
pacyeTHO-TEOPETHUECKUX
. e3ynpTaTaM  aHaiuu3a  JIUTEpaTypHBIX AHHBIX
pabot B n3bpaHHOM pesy patyp A ’
COOCTBEHHBIX 3KCICPUMEHTAJIBHBIX W  PacyeTHO-
001aCTH XUMUHU WITH 8
TEOpETHUECKUX paboT B M30paHHOW OONACTH XMMHU
CMEXHBIX HayK
WA CMEXXHBIX HayK

3amaya npohecCHOHATLHON

OObeKT i

KO,H 1 HAMMCHOBAHHC

Kon 1 HammenoBanue
WHJUKATOpa TOCTUKEHUS

Ocnoganue (I1C,
aHaJIM3 WHBIX

obmacTh npodeccruoHanbHON . TpeOOoBaHUH,
JIeSITEIEHOCTH npodeccroHaIpHON
3HAHUsA KOMIICTCHIINH MPECABABIACMBIX K
KOMITETSHIHH
BBIITYCKHUKAM)

Tun 3axa4 npodeccuoHaIbHOM AesaTeabHocTH: HayuHo-uccienosarebekuit

Ocy1ecTBaeHe HayYHO-
HUCCIEN0BATENbCKON
JIESITETFHOCTH 10 PEIICHHIO
(yHIaMEHTATBHBIX U
MIPUKIIATHBIX 3a/1a9
XHUMHUYECKOM
HAIPABJICHHOCTH B COCTABE
HAYYHOTO KOJIJICKTHBA

XUMHNUYCCKUEC
BEI[CCTBA,
MarepHaIsl,
CBIPbEBBIC
pecypcsl,
HCTOYHHUKH
npodeccrona
JIBHOH
uHdopmauu

IIK-3 Cnocobern Ha
OCHOBE KPHUTHYECKOTO

aHauM3a  PE3yIbTaToB
HUP n  HUOKP
OLICHUBATh
MepPCTIEKTHBEI ux
MPaKTHYECKOTO
MMPUMEHCHUA n
MPONODKEHUST paboT B
BEIOpaHHOW  0oOMacTH
XHUMHH,  XHMHAYCCKOHM
TEXHOJIOTHH nnm
CMEXHBIX C XUMHEH
HayKax

MK-3-1.
CucremMaTu3upyeT
nHpOpMAaITHIO,
MOJyYEHHYIO B XOZIe
HUP u HUOKP,
aHaJIM3HUPYET €€ U
COIIOCTABJISIET C
JIUTEPaTypPHBIMU
JaHHBIMH
IK-3-2.
BO3MOXKHBIE
HamnpapJCHUS Pa3BUTHUSA
paboT M IEPCIEeKTHBBI
MIPaKTHYECKOTO
IIPUMEHEHHS
II0JIYYE€HHBIX
pe3yJIbTaToB

Omnpenensier

Amnanu3 oneiTa,
TIC:

19.002
23.041
26.001
26.003
26.006
26.009
26.014

40.001 40.011




Jlist hopMupOBaHUs BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaX JUCIUIUIAHBI
«HaHoXnMMs 1 HAHOTEXHOJIOTUS» MPUMEHSIOTCS CIEAYIOINE METOJbl aKTUBHOIO
0Oy4eHHsI: METOJl IPOEKTOB, IPYNIOBas JUCKYCCHUS.



AHHOTANUsA K padouyeil mporpaMMe JUCUUIJINHBI
«Metoauka 00y4eHUs1 XMMHUH B By3e»

Hucuumnuaa «Mertonuka oOydeHHsT XMMUU B By3e» NpelHa3HaYeHa s
MarucTpaHToB, oOyuarmuxcs o HampapieHuto noarotosku 04.04.01 — Xwumus,
oOpazoBaresnbHONM TporpaMme «@PyHIaMEHTAIbHBIE XUMHUYECKUE MCCIIEJOBaHUS
BELIECTB M MarepualioB». BXomutr B dYacTh y4yeOHOro IUIaHa, (QOPMHUPYEMYIO
y4JacTHUKaMu oOpazoBarenbHbIX oTHomeHui: b1.B.02. TpynoeMKoCTh AUCIUTIIIAHBI
coctapnsger 5 3adeTHbIX eauHuibl (180 wac.). JucuumiuHa BkitoyaeT 14 yacos
nekuuid, 46 yac. MpaKTHYECKUX 3aHITHM M 66 yac. caMOCTOSTENbHOW paboThI, U3
KOTOPBIX 54 4acoB OTBOAMTCS Ha dK3aMeH. Peanusyercs qucuuiuiiHa B 1 cemectpe.
dopma npoMeKYTOUHOM arTecTaluu: 3x3aMeH (1 cemectp).

B coxmepxaHue TeOpeTHUYECKOW YacTH Kypca BXOIWUT PACCMOTPEHUE TaKHX
BOIIPOCOB, KaK COBPEMEHHbIE TMpoOieMbl OOy4deHUST U TpENojaBaHus, MyTH
COBEPINIEHCTBOBAHUSA OOy4YeHUs XUMHH. AHaIU3UpyeTcs Tporecc oOydeHus,
pacCMaTpUBAIOTCS METOABl M CpPEICTBa OOY4YEHUS ¥ KOHTPOJISI KOMIICTCHITHMA
00y4aeMbIX.

[Ipu paspabortke paboueil mporpaMmbl y4eOHON AUCHUILIMHBI HCIOIb30BaH
@denepanbHbli TOCYIapCTBEHHBIN 00pa30BaTeNbHBIA CTAHJAPT [0 HAIPaBICHUIO
noarotroBkn  04.04.01 «Xumwus», yTBEpKIACHHBIA MpUKa3oM MuHHCTEpCTBa
oOpazoBanus u Hayku PO ot 13.07.2017 Ne 655 u yueOHbIi 11aH 0Opa3zoBarelbHON
IPOTrPaMMBl.

Hean:

1. IlpuobpereHre 3HAHWUW W TOHMMAHUS TPUHIIMIIOB TPEMOJABAHUS XUMHUU B
00pa30BaTeNIbHBIX YUPEKICHUAX BBICIIETO MPOPECCUOHATHFHOTO 00pa30BaHMUS;

2. OcBoeHHEe METONOB OTOOpa Marepuasna, METOAOB IMPENOJaBaHUS U OCHOB
YVIPaBJICHHUS] TIPOIIECCOM OOy4YeHUsT B OOpa30BATENbHBIX YUPEKICHHUSIX BBICIIETO
npoeccuoHAIBHOTO 00pa30BaHusl.

3agaun:

1. ®opmupoBaHue 3HaHUN (POPM, METOIOB U CPEACTB OOYUEHUSI.

2. @®@opMHUpOBaHME 3HAHWI MPUHIUMIIOB OOy4YEHUS, MPUHIIUIIOB OpPraHU3aluu U
YIpaBJICHUs] Y4EOHBIM MTPOLIECCOM B BY3€.

3. ®opmupoBaHUE€ YMEHHsS KBAIUPUIIUPOBAHHOIO TMPOBEIACHUS Pa3IMUYHBIX
dhopMm 3aHATHI.

JI71s1 ycTienHoro u3y4eHus: JUCIUIUTMHBL « MeToinka o0yueHus: XUMUU B BY3€»
y O0O0y4Yarommxcsi JOJDKHBI OBbITh C(OPMHUPOBAHBI CIEAYIOIIME IPEBAPUTEIHHBIC
KOMITETCHIIMH: CIOCOOHOCTBIO IIJIAHUPOBATh, OPTaHWU30BHIBATH W aHAJIM3UPOBATH
pe3ybTaThl CBOEH MEAArOTNYECKON AEATEIIbHOCTH.

NuTepakTuBHble (QopMbI 00y4eHHMs] COCTABISIIOT 18 wYacoB Jekuui u
BKJIIOYAIOT B c€0s JIEKIIMU-0eCceIbl, MPOOIEMHBIE JICKIUH, JICKIIUU BU3YyaTU3aIUH.



B pesynbrare nzydeHus: 1aHHOW AMCIUILUIMHBI Y 00ydYaromuxcsi GopMUPYIOTCS

CJIEYIOITUE OOIIEKYIBTYPHBIC U TPO(ECCHOHATBHBIC KOMIICTCHITHH:

Kox u ¢popmympoBka

Jranbl (OPMHUPOBAHMS KOMIIETEHIIUU

KOMIIeTEeHIIUH
3HaeT
AHanu3upoBaTh NPOOIEMHYIO CUTYAILUIO KaK
CUCTEMY, BBISBIISIS €€ COCTABJISIONINE U CBA3H MEXKIY
Crnoco0eH oCyIIecTBIsATh HUMU;
KPUTHUYCCKUI aHaTn3 VmMeer o Kpurnuecku OIICHUBATh HAJIC)KHOCTh
MPOOIEMHBIX CHTYaLi HCTOYHHUKOB UH(pOpMAaIny, paboTtarb c
Ha OCHOBC CHCTEMHOTO NPOTHBOPEUMBON  MHpOpPMamued W3 PasHbIX
MOJIX0/Ia, BEIPAOATHIBATh
. o HUCTOYHHUKOB
CTpAaTETHIO IEHCTBUI
(YK-1) e HaBpIKAMH  pa3pabOTKM W apryMeHTaluu
CTpaTeTHH pEIICHUS NPOOIEeMHON CHTyallud Ha
Bnaneert p P P y
OCHOBE  CHCTEMHOTO M  MEXIUCHUIUTMHAPHBIX
MOAXO/IOB
CBOM pecypchl W UX TMpenensbl (JIUYHOCTHBIE,
3naet CUTyaTHBHBIC,  BpPEMEHHBIC),  ONTHUMAIBLHO  UX
UCIIOJIb3YET TUIs YCTIEIIHOTO BBITIOJTHEHHUSI
MOPYYEHHOTO 3aaHUs
Crioco6eH omnpenensirs 1
e Omnpenenarts NPUOPUTETHI MPOPECCHOHATHHOTO
pean30BbIBATh 5 5 .
0CTa U CIOCOOBI COBEPIIEHCTBOBAHHUS COOCTBEHHOM
MIPUOPUTETHI VYMmeeT p p
coBCTBERHOM JNESTEIbHOCTH  HAa  OCHOBE  CAMOOIIGHKH  TI0
IEeITEILHOCTH U CIIOCOOBI BBIOPAHHBIM KPUTEPHUSIM
€€ COBCPIICHCTBOBAHUA HABBIKAMH TTOCTPOCHUsI THOKOM npodeccruoHanbHON
H;}gCgOBe CaMOOLCHKH TPaeKTOPHUH, C HCIIOIb30BAHMEM HHCTPYMEHTOB
(VK-6). HETPEPHIBHOTO 00pa30BaHus, C y4ETOM
Buianeer .
HAKOTUIEHHOTO OMbITa MpodeccnoHaIbHOM
JESTSIIEHOCTH ¥ TUHAMUYHO U3MEHSIOIIIXCS
TpeOOBaHM1 pIHKA TPyAa
HOPMBI TIPO(ECCHOHAIBHONW JITHKH, OOeCIeYeHuUs
3naer KOH(DHIIEHITMATBHOCTH  CBEACHUNH O  CYOBEKTax
K7, C 5 00pa3oBareIbHBIX  OTHOIICHUH, TIONYYCHHBIX B
-/. -1I0CODCH nporiecce mpohecCHOHATBHOM e TENbHOCTH
OCYIIECTBIIATH -
Te/IATOTHUECKYTO Veer e OpraHu3oBbIBaTh U  YNPaBISITh MPOEKTHOU
JIeATEILHOCTD B paMKax ACATCIIBHOCTBIO O6yanOH_[I/IXC$I
nporpamm BO, CIIO n ®  HaBBIKAMH MPOBEJEHHUS TEOPETUUECKUX
HO B MPAKTHYECKHUX 3aHATHUS IO MPO(UITIO TPOrpaMMBI B
najeer
pamkax nporpamm BO (yposens 6akanaspuar), CI1O
u J10
IK-8. Cnocoben 3HaeT MeAarornueckue U Jpyrue TEXHOJIOTHHU, B TOM YHCIIE

OCYHICCTBIIATH

I/IH(bOpMaI_[I/IOHHO—KOMMYHI/IKaI_[I/IOHHBIX,




UCIIOJb3yeMble MpH  pa3pabOTKe OCHOBHBIX U
JIOTIOJTHUTENIBHBIX 00pa30BaTEIbHBIX MPOTPaAMM, U UX

OpraHU3aIlMOHHO- SJICMCHTOB

METOAUYCCKOC e PazpabarbIBaTh 3JIEMEHTHI IPOTPaMM JAUCLUILIINH
COTNPOBOKICHHUC Ymeet B COOTBETCTBHHU C HOPMATUBHO-TIPABOBBIMHU aKTaMH B
oSpasoneriIoro cepe BO, CTIO  JI0

nporpammam BO, CIIO u e HaBbIKAMM OTOOPA MEIArOTUYECKUX TEXHOIOTUI

0 U pa3pabOTKU SJIEMEHTOB MPOTPaMM JHCIUIUINH B

Bnaneer
COOTBCTCTBUU C HOpMaTI/IBHO-HpaBOBBIMI/I aKTaMHU B

ctepe BO, CITO u 1O

s popMupoBaHUs BBIIEYKA3aHHBIX KOMIIETEHIIMA B paMKax IUCHUILUIMHBI
«Metoauka O0Oy4YeHHsS XUMHUM B By3€» MPUMEHSIOTCS CIEAYIOIINE METOIbI
AKTUBHOTO/MHTEPAKTUBHOTO OOyYEeHUS: JIEKIIMU-Oecebl, MPOOJEeMHbIC JICKIIHH,
JICJIOBBIE UTPBI, pad0Ta B MaJIbIX TPYyMIaXx JJis BHIMOTHEHUS TBOPUSCKUX 3aaHUN.



AHHOTaNUs K pado4yeil nporpaMMe JUCUUILINHBI
«AKTYyaJIbHbIE NP00JIeMbl COBPEMEHHOM XMMH U

JucuumirHa « AKTyadbHble MPOOJIEMbI COBPEMEHHON XHUMHUM» pa3paboTaHa
st cryaeHToB HampasieHus 04.04.01 — Xumus, oOpazoBaTenbHOU Mporpamme
«DyHaaMeHTalIbHble XHMHUYECKHE HCCIEIOBAaHUSA BEIIECTB W MaTepHaJIOBY.
Bxoaut B yacth yueOHOTO mijaHa, popMUPYyEMYIO YYaCTHUKaMHU 00pa30BaTeIbHbIX
orHomenuii: B1.B.05. Tpymoemkocth auciuriniabl 3 3adeTHbIX enuHuI] (108
yacoB). JlucruiuinHa BKJIIO4aeT 36 4acoB MPAKTUYECKUX 3aHATHUM U 72 yac.
caMOCTOATENbHON paboTel. Peanmusyercs mucuuminHa B 2 cemectpe. Dopma
IPOMEXKYTOUHOM arTecTaluu: 3a4eT (2 ceMecTp).

[Ipu paszpaboTke paboueil mporpamMmbl Yu4eOHON JUCIUILIMHBI HCIIOJIb30BaH
denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIN CTAHIAPT IO HAMpPaBICHUIO
noarotroBku  04.04.01 «Xumusi», yTBEpKIECHHbIM NpUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku PD or 13.07.2017 Ne 655 wu yueOHbI TUTaH
00pa3oBaTeIbHON TPOTrPaMMBI.

JuciumirHa « AKTyajabHble MPOOJIEMbl COBPEMEHHOM XUMHUU» OMMPAETCA Ha
3HaHUS, YMEHUS U HaBbIKM, YCBOCHHBIC NMPU M3YUYCHUHM TAKWUX IUCIUIUINH, Kak
«OOmass u HeopraHuyeckass xumus», «Opranuyeckas xumus», «Duznyeckas
XUMU», «bruooprannyeckas XuMus», « AHAIUTUYECKAsT XUMHUSD.

He.]'lb OCBOCHMA NTUCHHUIIIIMHBI

[lenpt0o OCBOEHHUS JUCHUILUIMHBI «AKTyaJdbHbIE€ TPOOJIEMBI COBPEMEHHOM
XUMUUY SBISETCS MPUOOPETEHNUE 3HAHUI O HanboJiee aKTyallbHbIX HaIlpaBICHUSX
HCCIIEIOBAHUNA B COBPEMEHHOW TEOPETUYECKOW U SKCIIEPUMEHTAIBbHOM XWMHH, B
TOM YHCJI€ O TIPUPOTHBIX BEIIECTBAX M MEPCIEKTUBHBIX HAMPABICHUAX B 001acTH
OMOOPraHUYCCKON XUMUH.

3agauM QM CHUNJINHBI:

1 — ®opmupoBaHuEe M 3aKpEIUICHHE 3HAHUN O 3aKOHOMEPHOCTAX Pa3BUTHUSA
XUMHUYECKOW HAyKd UM MOHUMAaHUE OOBEKTHMBHOM HEOOXOIMMOCTH BO3HUKHOBEHHUS
HOBBIX HAalpaBJICHUM B HAYKE;

2. - ®@opmupoBaHHWE M 3aKpeIUICHHE 3HAHUW O HauboJiee aKTyaJIbHBIX
HaIpaBJIECHUAX UCCIIEOBAaHUN B COBPEMEHHOMU TEOPETUYECKON U
JKCIEPUMEHTAIIBHON XUMUH;

3- @opMHpPOBAHME M 3aKpPEIUICHHE 3HAHUW O CHHTE3€ U HCCIEHOBaHUU
BEIIECTB C HOBBIMH HEOOBIYHBIMU CBOMCTBAMU.

4. - ®opmupoBaHUE M 3aKpEIUJICHWE 3HAHUN O TMPUPOIHBIX BEIIECTBAX H
MEePCIIEKTUBHBIX HAMPABICHUAX B 00IACTH OMOOPTaHNYECKONW XUMUHU.



Jlst

COBPEMEHHOU  XHUMUM

YCIICIIHOI'0  U3YUCHHUA  AUCHHUILIMHBI «AKTya.HBHBIe HpO6HeMI>I

y oOydaromuxcsi JODKHBI OBITh  CHOPMHPOBAHBI

CJIEYIOITUE TIPEIBAPUTEIILHBIC KOMITCTCHITNH :
e 3HaHME OCHOBHBIX  pa3JeioB

OMOOpraHnyecKoi, PU3NIECKON XUMHUHU.

e YMmeHue INPUMCHSATH IIOJIYUYCHHBIC IIPpU H3YYCHHH OCHOBHLIX Pa3aciIOB

OpPraHUYEeCKOM,  HEOpraHU4YecKou,

XUMHUU 3HAHUS [ MOHUMaHHUS W OOBSICHEHHS HEOOBIYHBIX CBOMCTB HOBBIX
BELIECTB.

e 3HaHUS U HABBIKU MPOBEAEHUS XUMUYECKNX IKCIIEPUMEHTOB.

e 3HaHWS Y HABBIKM yCTAHOBJIEHUS CTPYKTYpPbl OPTaHMYECKHX BELIECTB U
MX aCCOLMATOB C HEOPTaHWUYECKUMH U OPraHUYECKUMHU MOJIEKYJIAMM.

e QOpMHpPOBAHME YMEHMH UM HABBIKOB [0 NPUMEHEHUIO ITOJYYEHHBIX
3HAHMM O HOBBIX HANpAaBJIEHUSAX B XMMUU W HOBBIX BEIIECTBaX /s Oyxylieu

npoecCuoHATbHON e TETHHOCTH.
B pesynbrare u3ydeHus JaHHOW JUCIHMILIAHBI y 00ydJaromuxcs (GOpMUPYIOTCS

cienyromue  OOLIEKYIbTYpHBIE U
(271€MEeHTBI KOMIIETEHITUH ).

oOmenpodeccCuoHaibHble  KOMIETEHIIUU

HaumenoBanue Kox n HanmeHoBaHue Kon m HauMeHOBaHUe HHAMKATOPA J0CTHKEHUSI
KaTeropuu YHHBEPCAJILHON KOMIIETCHIMH YHHBEPCAIBbHONH KOMIICTCHIINH
(rpynnsi) BBIIIYCKHUKA
YHuUBEPCAJIbHBIX
KOMIICTCHIINH
OIIK-4. Cnocoben roroButh | OIIK-4.1. [Ipencrasnsier pe3yasraTsl paboTHl B
nyOnuKaluM, Yy4acTBOBaThb B | BUJE HayYHOW MyOJMMKaluu (T€3UCHI AOKIaa,
[TpencraBnenue | mpodecCHOHATBHBIX CTaThs, 0030p) HA PYCCKOM M aHIIMICKOM SI3BIKE
pe3y/bTaToB JIUCKYCCHSIX, npenctapiath | OIIK-4.2. [IpencrapisieT pe3yabTaThl CBOSH
po(hecCHOHABH | pe3yabTaThl MPO(ECCHOHATBLHON | Pa0OTHI B YCTHOU (hOpME HA PYCCKOM H
OU IeATENbHOCTU | JACSTENIBHOCTH B BUJIE€ HAYYHBIX | AHIJIMKACKOM SI3bIKE
u HAy4YHO-TOIYJIPHBIX
JOKJIa/10B
Kog u HanmeHoBaHMe OcHoBsaHue (NC,
334243 NPOGECCHOHANBHOI O6beKT nnn Koa n Hawv\eHosaHvle MHAMKaTopa aHanus VIHle
[eATENbHOCTH obnactb ﬂpOdDECCMOHa}'IbHOM AOCTUXKEHUA 3 TDE6OBaHMM,
3HaHUA KomneteHuunu I'lpOCbECCMOHaI'IbHOVI npeabABaAeMbIX
KomMmneTeHuunun K BbII'IyCKHVIKaM)

Tun 3apay npodeccuoHanbHol geatenbHocTu: Ha

YUHO-UCCNEeA0BaTENbCKUA

OcyliecTBneHMe Hay4Ho- XMMUYECKNe
nccnenoBaTeIbCKon BELLECTBA, AHanus onbITa,
LEeATeNbHOCTU MO PELIEHNIO | maTepuansl, NK-3 CnocobeH Ha | NK-3-1. nc:
byHAAMEHTaNbHBIX U CblpbeBble OCHOBe KpuTuyeckoro | Cucrematusmpyer 19.002
NPUKNAAHbIX 3a4a4 pecypchbl, aHanu3a pesynbratoB | MHPOpmauUmio, 23.041
XMMUYECKOW NCTOYHWNKM HWP n HWOKP | nonyyeHHyto B xone HUAP 26.001
Hanpas/sIeHHOCTM B COCTaBe npodeccmoHa | oueHusaTb n HNOKP, aHanusumpyet 26.003
HAy4HOro KonnekTnea NbHOM nepcneKkTmBbI MX | ee n conocTaBnseT c 26.006
MHbopmMaumu NPaKTUYECKoro AINTEPATYPHbIMU 26.009




npMMmeHeHua M | AAHHbIMMK 26.014
npoaonxkeHus pabot 8 | MK-3-2. Onpegenset 40.001 40.011
BblOpaHHOW  06/1acTU | BO3MOMKHble

XMMUU,  XMMWUYECKOW | HaNpaBNeHWUs pPas3BUTUSA

TexHos0rMm unm | pabotT M NepCcrneKkTUBbl

CMEXHbIX C XMMWERn | nMpakTUyecKoro

HayKax npUMeHeHnn
NONYYEHHbIX
pe3ynbTaToB

Jiist popMupOBaHHMSI BBINICYKa3aHHBIX KOMIICTCHITUN B paMKaX JTUCIATLTAHBI
«AKTyaJbHbIC POOJIEMbI COBPEMEHHON XMMHUMY IPUMEHSFOTCS CIICTYIONTUE
METOJIbl aKTUBHOTO/ HHTEPAKTUBHOTO OOYUYCHUS: JICKIIUH BU3yaTN3allHH,
pOOIEMHBIC JICKITNH, JICKITUU-0SCEe/IbI.




AHHOTaNUs K pado4yeil nporpaMMe JUCUUIJINHBI
«X¥MMHA KAPOOHWIBHBIX COETUHEHUID)

Huciuminaa «XuMmusi KapOOHWJIBHBIX COEIWHEHMID» pa3zpaboTaHa Jyis
ctyneHTtoB HampaieHus 04.04.01 - Xwumus, MarucTepcko mnporpamMMsbl
«DyH/1aMEeHTaIbHbIE XMMHUYECKHE HMCCIIEIO0OBaHUSI BEIIECTB M MarepuaioBy. [lpu
pazpaboTke pabodueld TpOrpaMMmbl  y4eOHOW  JAUCIUIUIMHBI  MCTIOJIL30BaH
®denepanbHbli TOCYIapCTBEHHBIM 00pa30BaTEIbHBIN CTAHIAPT IO HANPABICHUIO
noarotoBkn  04.04.01  «Xumus», yTBEpKIACHHBIM NpPUKa30oM MUHHCTEPCTBA
oOpazoBanuss u Hayku P® ot 13.07.2017 Ne 655 wu y4eOHBIA TUIaH
00pa3oBaTeIbHON MTPOTPaAMMBI.

Bxomur B 4yacTh y4yeOHoOro IuiaHa, (QOPMUPYEMYHO  yYaCTHUKAMH
00pa3zoBareNbHBIX OTHOIICHUHN — TUCHMILIMHBI 110 BeIOOpy: b1.B.JIB.01.01.

OO6miast TpyI0eMKOCTh ocBOeHMs auciuiuinHbl coctasiser 3 3ET, 108 yac.
VY4eOHbIM TIJIaHOM TMPEAYCMOTPEHBI JIEKIIMOHHBIEC 3aHATHs (4 yac), 1abopaTopHbIe
pabotel (32 wyac), camocTosiTebHass pabora crymeHTta (36 4dac), U3 KOTOpBIX 36
4acoB OTBOJAMTCS HAa MOJATOTOBKY K SK3aMeHy. Peann3yercss nucuuiuiiHa BO 2
ceMmectpe. DopMma MpoMeKyTOUHOM arTecTaluu: dK3aMeH (2 cemectp).

JucuumnnHa «XuMusi KapOOHHJIBHBIX COCIUHEHHI» OMHUpaeTcs Ha 3HAHMUS,
YMEHUSI W HaBbIKM, YCBOCHHbIC TMpPU HU3YUYEHUM TAKUX JAUCHUIUIMH, KaK
«Oprannueckass xumus», «MeXaHH3Mbl PEAKIHN OPraHUYECKUX COCAUHECHUN,
«Crepeoxnmus», « OpraHUYECKUN CUHTE3» U APYTHE.

Ieab ocBOEHUST TMCUUIITIMHBI

- ymiyOjeHue W pacuIiMpeHre 3HaHui o0 OJHOM M3 OCHOBHBIX KJIACCOB
COEIMHEHUI OPraHUuYeCKON XUMHUH — XUMHUHU KapOOHUIBHBIX COCAMHEHHUI;

- yniyOleHue W pacHIMpeHHe 3HAHMM O MPAKTHYECKUX BO3MOKHOCTSIX
UCIIOJIb30BaHUSI KAPOOHWIBHBIX COCIMHEHUN B OPraHUYECKOM CHHTE3E;

- MpUOOpeTeHrEe 3HAHUH O TIOCJIETHUX HanboJee aKTyallbHbIX HAIPaBICHUSIX
B JJaHHOM 00JIaCTH.

3agaum QMCHUNJINHBI:

— yrmyOneHre W paclMpeHre 3HAaHWK O CIoco0ax CHHTE3a M OCHOBHBIX
TAMaxX peakqud MoHo-, mu-(1,2-, 13-, 1,4-, 1,5)-, nonukapOOHWIBHBIX
COCIMHCHMI;

- OBJIQJICHUE U 3aKPEIUICHHE YMEHUS U HABBIKOB ONTUMAJILHOTO BBIOOpA

METOJIOB U YCJIOBUM IPOBEECHUS CUHTE30B KapOOHWIbHBIX COCIMHEHUI;
-yryOlieHHe U 3aKpEeIUIeHHEe YMEHUs TPaBUIIbHO UHTEPIIPETUPOBATh

IMOJIYYCHHBIC PC3YJIbTATHI HA OCHOBC BCEH COBOKYITHOCTHU UMCIOIIUXCA JAHHBIX,
YUHUTBIBAA PA3HOIINIAHOBOCTD ITPOTCKAOIIUX ITPOICCCOB.



I[J'IH YCIICIIHOIO OCBOCHUA JUCHHUITIIMHBI «XHUMHUS Kap6OHI/IJ'IBHLIX

COCMHCHUI» y OOydJaromuxcs AODKHBI OBITh CHOPMHUPOBAHBI  CIICTYIOIIHE

MpCABAPUTCIIbHBIC KOMIICTCHIIUN

-BJIaACHHUC CHCTEMOM CI)YHI[aMCHTaJ'IBHBIX XUMHYECKHUX MMOHITHH - YMCHHC

MCII0JIb30BaTh paHee MPUOOPETEHHBIE 3HAHUSI TEOPETUYECKUX OCHOB

(yHIaMEHTAJIbHBIX Pa3/I€JI0B XMMHUHU MPU PEIIEHUU TPO(PECCHOHABHBIX 3a/ay;
- BJIQJICHUE HABBIKAMU XUMUYECKOTO IKCIIEPUMEHTA, OCHOBHBIMH

CUHTCTHYCCKUMHU U AHAJTUTHYCCKUMHU MCTOAaMU IMOJIYUYCHHUA U U3YUCHH

XUMHUYCCKHX BCIHICCTB 1 peaKuHﬁ;
- BJIaJICHUC OCHOBHBIMH HABBIKAMHU HCIIOJIB30BaAHUA COBPCMCHHBIX MCTOAOB

HNCCJIICAOBAHMA U aHAJIN3ad BCIICCTB U MATCPHUAJIOB, 4 TAKIKC IIPOAYKTOB U3 HUX;
- 3BHAHHUC HOPM TCXHHUKHU 0€30MacHOCTH U YMCHHUC PCAJIN30BATh UX B

1a00paTOPHBIX ¥ TEXHOJIOTHUECKUX YCIOBHSIX
- CIMIOCOOHOCTH MOTy4YaTh M 00padaThIBaTh PE3yAbTAThl HAYYHBIX

9KCIICPHUMCHTOB C UCIIOJIb30BAHUCM COBPEMCHHBIX KOMIIBIOTCPHBIX TEXHOJIOTUIA.

HNuTepakTuBHbIe (POPMBI  COCTABIAIOT
MPAKTUYECKUX 3aHATUN BKJIIOYAIOT B ceOs JIEKIMM BU3yalU3alUd, MPOOJIEMHBIE

JIEKIIUH, JTEKIIMHU-0€CeIbI.
B pesynbrare u3yueHus JaHHOW TUCHUTIINHBI Y 00ydJaromuxcs GOpMUPYIOTCS

6 dYacoB JeknUU W 6 YacoB

CJIETyIOIIME KOMITETEHIUHU (3JIEMEHTHI KOMIIETEHIIUM).

HaumeHnoBanmne KOII U HAUMCHOBAHHEC KOZI 1 HAMMECHOBAHUEC UHANKATOPA NOCTUIKCHUSA
KaTeropuu YHHBEPCAJILHON KOMIIEeTeHIMH YHHBEPCAJTBHONH KOMIIeTEHIINA
(rpynnbi) BBIIIYCKHUKA
YHuBEpPCAJbHBIX
KOMIICTCHIUN
OIIK-2. Cnocoben OIIK-2.1. IIpoBOIMT KpPUTHUYECKUH aHaIHU3
aHaJIM3UPOBATh, pe3yNbTaToB COOCTBEHHBIX
WHTEPIPETHPOBATH U 0000IIaTh | IKCIIEPUMEHTAIBHBIX " pacyeTHo-
pe3ynbTaThl TEOPETUUYECKUX paoor, KOPPEKTHO
Oowenpodeccuo | IKCIEPUMEHTANTBHBIX U HMHTEPIPETHPYET UX

HaJIbHBIC HABBIKH

PacYeTHO-TEOPETUIECKUX PadOT
B M30paHHOM 00IaCTH XUMUU
WJIA CMEKHBIX HayK

OIlK-2.2. @opMynupyeT 3aKiIOUEHHUS U

BBIBO/JbI 10 pe3ylibTaTaM aHajim3a
JIMTCPATYPHBIX JaHHBbIX, COOCTBEHHBIX
OKCIICPUMCHTAJIbHBIX u pacyeTHO-

TEOPETHYECKUX paboT B M30paHHOU oOMacTu
XVMHH UM CMEKHBIX HAYK

3agaya npodeccMoHanbHOM
OeATeNbHOCTH

Kog n HaumeHoBaHWe OcHoBgaHue (NC,
O6beKT unm Koa v HanmeHoBaHue MHAMKaTOpa aHaNN3 UHbIX
obnactb npodeccrnoHanbHoOM [OCTUXEHUSA TpeboBaHUi,
3HaHKUA KOMMeTeHLMun npodeccmoHanbHoM npeabABAAEMbIX
KOMMNETEHL MM K BbINYCKHWKaM)

Tun 3aga4 npodeccuoHanbHOM AeATeNbHOCTU: HayuHo-UcchenoBaTenbCKuin

OcyliectsieHNe Hay4YHo- XUMUYecKkune MK-1. - CnocobeH

nccnepgoBaren bCKOM

MNK-1-1. Coctasnser AHanus onbITa,

BELLLEeCTBa, naaHnpoBaTtb paboty n | obwmii nnaH nc:




NeATeNbHOCTU MO peLleHunto
byHAaMEHTaNbHbIX U
NPUKNaAHbIX 3a4au
XUMUYECKOMN
HanpaBNeHHOCTM B COCTaBe
Hay4YHOro KON/NeKTMBa

maTepwuansl,
CbipbeBble
pecypchl,
WUCTOUYHUKM
npodeccmoHa
NibHOWM
MHpopmaLmnn

BblIOUpPATb afleKBaTHbIE
MEeTObl peLleHunn
Hay4Ho-
nccnenoBaTelbCKUX
3a.ay B BblbpaHHOW
obnactn xummu,
XMMUYECKoM
TEXHONIOTUM UK
CMEXKHbIX C XMnen
HayKax

nccnefoBaHua n
AeTanbHble NAaHbl
OTAENbHbIX CTaguM,
MK-1-2. Bbibupaet
JKCNnepumeHTabHble N
pacyeTHo-
TEOpPETUYECKME METOAbI
peLeHnn NocTaBAeHHOM
3a/a4m ucxoaa m3
nmerwmnxca
MaTepHnanbHbIX U
BPEMEHHbIX PEeCYpCcoB

19.002
23.041
26.001
26.003
26.006
26.014
40.011
40.012
40.033
40.136

NK-3 CnocobeH Ha
OCHOBE KPUTUYECKOro
aHanuM3a pesynbLTaToB
HUP 7] HNOKP

oueHunBaTb
nepcrneKkTMBsl nx
npakTMyeckoro

npumeHeHus "

npoao/xeHna pabot B
BblbpaHHOMW  obnactu
XUMUKN,  XMMMUYECKOM
TEXHON0TUM nnu
CMEXHbIX C XUMUEN
HayKax

MNK-3-1.
Cucrematmsmpyet
MHbOopMaLmio,
nonyyeHHyto B xone HNP
n HNOKP, ananusumpyet
€e 1 ConocTaBnfAeT ¢
NUTEpPaTypPHbIMHK
LaHHbIMU

MNK-3-2. Onpegenset
BO3MOMHble
HanpaBieHUA pPasBUTUA
paboT W nepcnekTusbl
NPaKTU4YeCcKoro
npUMeHeHus
NoJTy4eHHbIX
pe3ynbTaToB

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

I[JIH (bOpMI/IpOBaHI/IH BBIIIICYKAa3aHHBIX KOMIICTCHI[UM B paMKaxX AOUCHUIIINHBI

«Xumus Kap6OHI/IJ'II>HI>IX COCI[PIHCHHﬁ»

MNPpUMCHAIOTCA  CICAYIOIIHNC MCTOIbI

aKTUBHOTO/ WHTEPAKTUBHOIO OOyYEHHMs: JIEKIUU BHU3yaJU3allH, MPOOIEMHBIC

JICKIINH, JICKIIMU-0eCebI, UCCIIEN0BATEILCKUI METO/.




AHHOTaIUs K pado4yeil mnporpamMMe JUCUUILJINHBI
«Xumus 1 OMOXUMHS HYKJIENHOBBIX KHUCJI0T»

PaGouass mnporpamma y4eOHOM JUCHUIUIUHBI «XUMUS U  OUOXUMUS
HYKJIEMHOBBIX KHUCJIOT» pa3pabortana cryaeHToB HamnpasieHus 04.04.01 - Xumus,
Marucrepckoi mnporpamMmbl  «DyHIaMEHTalbHbIE XHWMHUYECKHE HCCIEAOBaHUS
BellecTB M MmarepuaioB». llpu paszpaboTke paboyeil mnporpamMmbl  ydeOHOU
JUCIUIUIMHBL UCHONb30BaH DeepanbHblil roCylapCTBEHHBINM 00pa3oBaTeIbHbIHI
cTaHaapt 1o HampasiaeHutro noAroroBku 04.04.01 «Xumus», yTBEpKIACHHBIN
npukazoM MuHuctepcTBa oOpazoBanusi U Hayku PD or 13.07.2017 Ne 655 u
y4eOHBIH TUIaH 00pa30BaTEIbHON MPOTPAMMBI.
Hucrumunaa «XumMusi 1 OMOXUMUSL HYKJIEMHOBBIX KHUCIOT» BXOIUT B 4acTh
y4eOHOro T1aHa, GOpMUPYEMYIO0 YYaCTHUKaMU O0Opa30BaTEIbHBIX OTHOIIEHUN —
muciuIuIiHb 1o BeIOopy: b1.B.JIB.01.01.
OO6mast TpynoeMKOCTh OCBOeHUs Auciuiumabl coctaBiuseT 3 3ET, 108 uac.
VY4eOHbIM TIaHOM IPETyCMOTPEHBI JICKIIMOHHbIE 3aHATUS (4 yac), 1abopaTopHbIe
pabotsl (32 wyac), camocTosTeNbHas pabora cryiaeHTa (36 yac), u3 KOTOopbix 36
4acoB OTBOAMTCS Ha MOJATOTOBKY K SK3aMeHy. Peanusyercs nucUMIUIMHA BO 2
cemectpe. Dopma NpoMeKYTOUHOM arTecTalluu: 3K3aMeH (2 cemecTp).
Ilesin ocBOEHUS AMCUUIIMHBI:
Lenpro mpenonaBanust Kypca «XUMHs U OMOXUMHS HYKICHMHOBBIX KHCIIOT)
aBisgeTcss (HOPMHPOBAHUE Y CTYJAEHTOB 0a30BbIX NPENCTaBIEHUNH B 00JACTH
OMOXMMUU HYKJIEMHOBBIX KHUCIIOT U, IPEXJIe Bcero, rnpoieccoB onocunre3a JJHK u
PHK, urparmommx OCHOBOIOJAralolyl0 pojib B OCYIIECTBICHUH OHOJIOTHYECKOM
POJIA 3TUX MAaKpPOMOJIEKYJ, 3aKJIIOUAIOIICIICSl B XpaHEHUH, TIepeiaue U peaan3aluu
HaCJIEICTBEHHOU MH(OpMaIuu.
3agauu:
1. Ilo3HakoMuTh C  KJIaccu(pUKauuel, HOMEHKIATYpOd, CBOWCTBAMHM
HYKJICUHOBBIX KUCJIOT U UX KOMIIOHEHTOB.

2. CdopmupoBaTh NpeacTaBiIeHUs O peruirkanuu u penapanuu JJTHK.

3. Tlo3HakOMUTh C TMYTAMH CHHTE€3a NYPUHOBBIX M MUPUMHIUHOBBIX
HYKJICOTH0B de nOVO U U3 TOTOBBIX (PparMeHTOB.

4. Cdopmuposath mnpeactaBienust o cTpykrype monekyn PHK u ocHoBHBIX
ATanax Mnpolecca TPaHCKPUIIUU.

5. Tlo3HaKOMUTH C MOJIEKYJSIPHBIMH OCHOBaMU OMOCHHTE3a OeJiKa B KIIETKE.

6. Chopmuposats npeacrabieHuss 00 ocodeHHOCTX pasMHOoxkeHus JIHK- u
PHK-conepxamux BUpycoB

7. 1lpuBUTh HABBIKM K aHAIU3y OHKCIEPUMEHTAIbHBIX JIaHHBIX, HAYYUTh

paboTaTh C HAyYHOM U CIIPABOYHOM JTUTEPATYPOH.



JIns yCenrHOro u3y9eHus JUCITUTUIMHBI « XUMUS U OMOXHUMHS HYyKJICHHOBBIX
KHCIIOT» y 00y4aronuXxcs JOMKHBI ObITh CHOPMUPOBAHBI CIIEAYIOIINE
MpeIBapUTEIHHBIC KOMIIETCHITUH:

¢ CrtocoOHOCTh K a0CTPAaKTHOMY MBIIUICHUIO, aHAIH3Y, CHHTE3Y.

¢ CiocoOHOCTh BOCIIPHHHUMATH, Pa3BHUBATh M HCIOJIB30BATh TCOPETHUUCCKHC

OCHOBBI ~ TPAJWIMOHHBIX M  HOBBIX pa3leloOB XUMUU TPH  PEUICHUH
npo(eccCuoHaIbHbBIX 3a/ay.
eBraneHne  HaBBIKAMHM  XMMHYECKOTO  OKCIEPHUMEHTa,  OCHOBHBIMHU

CUHTCTHYCCKMMHU H AHAJIUTHYCCKUMHN MCTOAAMHU IIOJAYYCHHUA H HMCCIICIOBAHHA
XUMHNYCCKHX BCIICCTB U peaKI_[I/Iﬁ.

¢ [OTOBHOCTH PYKOBOJUTH KOJIJIEKTUBOM B cdepe cBoed mpodecCHOHAIBHOM

NEATEIBHOCTH,  TOJIEPAHTHO  BOCHPUHUMATh  COLMAJBHBIE,  JITHUYECKHE,
KOH(PECCUOHAIBbHBIE U KYJIBTYPHBIE Pa3IUYMsL.
eBrnaneHue cucreMod (QyHIAMEHTAJIbHBIX XUMMUYECKMX HOHATUH U

MECTOAOJIOINYCCKHUX aCIICKTOB XUMMHU, Cl)OpMaMI/I U MCTOJJAMH HAYYHOI'O ITIO3HAHUS.

[Inanupyemsbie pe3ynbTarbl 00yUeHUs M0 JaHHOW AUCIUILIMHE (3HAHUS,
YMEHUSI, BJIaJICHHS ), COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YyJIbTaTaMU OCBOEHUS
00pa3zoBaTebHOM MPOrPaMMBbI, XapaKTePU3YIOT ITAbl POPMHUPOBAHUS
CIEIYIOIINX KOMIIETCHIIHUM:

HaumMmenoBanue Koa 1 HaumMeHoBaHue Koa u HanMeHOBaHUe MHIMKATOPA 10CTHKEHUSI
KaTreropun yHHBepCﬂJILHOﬁ KOMIICTCHI MU yHnBepcaJleOi/i KOMIICTCHIUHA
(rpynnsi) BBIIIYCKHUKA
YHUBEPCAJIBbHBIX
KOMIICTCHI U
OIIK-2. CnocoGen OIIK-2.1. IIpoBOIMT KpUTHUYECKUN aHAIHU3
AHAJIM3HUPOBATh, pe3yJIbTaToB COOCTBEHHBIX
UHTEPIPETHPOBATh U 0000IIATh | IKCIIEPUMEHTAIBHBIX u pac4eTHo-
pe3yJbTaThl TEOPETUYECKUX pabor, KOPPEKTHO
OOmenpodeccuo | IKCIEPUMEHTANBHBIX U HUHTEPIPETUPYET UX
HaJIBHBIC HABBIKM | pacyeTHO-TeopeTnueckux pador | ONK-2.2.  @dopmynupyeT 3akiIlOueHus u
B M30paHHOM 00JaCTH XUMUH BBIBOJIbI 1o pe3yapraram aHanusa
WJIM CMEXKHBIX HayK JIUTEPATyPHBIX JTAHHBIX, CcOOCTBEHHBIX
JKCIIEPUMEHTAJIbHBIX u pac4eTHo-
TEOpEeTUYEeCKUX paboT B M30paHHON 0b6nacTu
XUMUU WIK CMEKHBIX HAYK

3agava npodeccMoHanbHOM
AeaTeNbHoCTH

O6beKT nnun
obnactb
3HaHUA

Koa v HanmeHoBaHue
npodeccnoHanbHOM
KOMMeTeHLMun

Koa v HanmeHoBaHue
WHAMKaTopa
OOCTUKEHUA

npodeccMoHanbHoOM
KOMMETEHL MM

OcHoBaHue (MNC,
aHaNN3 UHbIX
TpeboBaHUiA,

npeabaBAfemMbIX

K BbIMYCKHWMKam)

Tun 3agay npodeccuoHanbHOM AeATeNbHOCTU: HayuHo-UcchenoBaTenbekuin

OcyuwectBneHne Hay4Ho-
nccnenoBaTeIbCKon
[EeATENbHOCTU N0 PeLleHnto

XMMUYEcKme
BELLeCTBa,
marepuarnbl,

MK-1. - CnocobeH
nnaHupoBaTtb paboTy u
BbI6GUPaTb aeKBaTHbIE

MK-1-1. Coctasnser
obwmin nnax
nccnepoBaHuA mn

AHanus onbITa,
Nnc:
19.002




byHAaMEHTaNbHbIX U
NPUKNaAHbIX 3a4au
XUMUYECKOM

HanpaB/1eHHOCTU B COCTaBe

Hay4YHOro Konnektmea

CbipbeBble
pecypchl,
NCTOYHUKM
npodeccmoHa
NIbHOWM
MHpopmaLmnu

MeTO/bl peLleHun
Hay4Ho-
nccnenoBaTeibCKUX
3334 B BblIbpaHHOM
obnactn xumumu,
XUMUYECKoM
TEXHO/IOTUM UK
CMEXKHbIX C XMUEl
HayKax

AeTanbHble NAaHbl
OTAENbHbIX CTafAWi,
MK-1-2. Bbibupaet
3KCMEepPUMEHTANIbHbIE U
pacyeTHo-
TeopeTuyeckme MeToabl
peLleHns NocTaBeHHOM
3a4a4M ucxoaa us
NUMEOLLMXCA
MaTepuanbHbIX U
BPEMEHHbIX PeCypcoB

23.041
26.001
26.003
26.006
26.014
40.011
40.012
40.033
40.136

MK-3 CnocobeH Ha
OCHOBE KPUTUYECKOro

aHanM3a pesynbTaToB
HUP " HUOKP
oueHnBaTb
nepcneKkTusbl nx
npaKkT14YecKoro
npMMeHeHnn "

npoaonxeHua pabot B
BblbpaHHOW  obnactu
XUMUKN,  XMMMUYECKOM
TEXHO/IOTUK nnu
CMEXHbBIX C XUMUeWn
HayKax

MnK-3-1.
Cucrematmsmpyet
MHbOopMaLmio,
nonyyeHHyto 8 xone HNP
n HUOKP, aHanunsmpyet
ee 1 conocrasnseT c
NNTEPATYPHbIMMK
LaHHbIMU
MnK-3-2.
BO3MOMHble
HanpaBneHWA pPasBUTUA
paboT u nepcneKkTusbl
NpaKTUYeCcKoro
NpUMeHeHUs
NoJly4eHHbIX
pes3ynbTaToB

Onpegenset

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

Jliist popmupoBaHust BhIIIEYKa3aHHBIX KOMIIETEHIIUN B paMKaxX JTUCIUILTAHBI

«XHUMHUS 1 OMOXUMUS HYKJIICMHOBBIX KHUCJIOT» IIPUMCHAIOTCA CIICAYIOIMUC MCTOAbL

aKTUBHOTO/MHTEPAKTUBHOTO OOYUCHUS: JICKITUHU-0eCe b, TPOOIEMHBIC JICKITUH,

CEMUHAPCKUE 3aHATHS, TPYIIIIOBON pa3oop TeMm.




AHHOTanus K padoyeil nporpaMmMe JTucHMILIUHBI «['eTeporeHHsblil porokaraans
B npoieccax 00padoTKu BOIAbD)

HucuunnuHa «l'eTreporeHnsiii (oTokatanu3 B mporieccax oOpaOOTKH BOIBD)
pazpabortana st cryaeHToB HampasieHus 04.04.01 - Xumwus, Maructepckoi
nporpaMmbl  «DyHIaMeHTaIbHbIE XUMHYECKHE  HCCIEIOBAaHUS  BEIIECTB U
MarepuaioBy. Ilpu paszpaborke pabouell mnporpaMmbl y4eOHOW JUCIUIUIMHBI
ucrnonb3oBaH @denepanbHbId TOCYIAPCTBEHHBINM 00pa30BaTeIbHBIM CTaHAAPT IO
HarpaBieHnto  noarotoBku  04.04.01  «Xumus», yTBEpKIAEHHBIA  IPUKA30M
MununctepctBa obpazoBanusi 1 Hayku P® ot 13.07.2017 Ne 655 u y4eOHBIN MU1aH
o0pa3oBaTeIbHON MTPOTPAMMBI.

Hucturuinaa «l'eTeporeHHbiil porokaTanu3 B mpoleccax oOpabOTKU BOIBI»
Bxomutr B yacTh ydyeOHOTO TuTaHa, POPMHUPYEMYIO YYaCTHHUKAMU O0Opa30BaTEIbHBIX
OTHOIIEHUH — JUCIUILIMHEI 110 BIOOpyY: b1.B./IB.01.03.

OO6mast TpymoemMKkocTh OCBOeHUsT auciuiuinHbl coctasnser 3 3ET, 108 ugac.
Y4eOHBIM IUTAHOM MPEIYyCMOTPEHBI JEKIMOHHBIE 3aHiATHA (4 4ac), j1adopaTopHbIE
pabothl (32 yac), camocTodATeNbHas padoTa cryaeHTta (36 Jac), u3 KoTopbeix 36 4acos
OTBOJIMUTCSI HAa MOJIOTOBKY K 3K3aMeHy. PeanuzyeTcss qucuuiuiiHa BO 2 CeMecTpe.
®dopma NpoMeKYTOUHOM aTTecTalllu: 3K3aMeH (2 ceMecTp).

JIMciuIuiiHa JIOTUYECKH U COIEP)KATeIbHO CBsi3aHa ¢ Kypcamu «Dusnmyeckas
xumus», «Heopranudeckas Xumus», «XUMHYECKas TEXHOJIOTHS» U JIPYTUMU
XUMUYECKUMHU TUCHUTUTMHAMMU.

Huctunnna «lereporeHnbiit ¢oTrokaTanu3 B mpoleccax oOpaOOTKH BOIBI»
HampaBlieHa Ha (OPMUPOBAHUE CHCTEMATU3UPOBAHHOTO MPEACTABICHUS Y YUalIUXCs
MPECTaBIeHUd O TeTeporeHHOM ¢OTOKaTaldn3e, BKIIOYAsh MPUHIUI JEHCTBUSA
MOJTYTIPOBOTHUKOBBIX (hOTOKATAIH3AaTOPOB, METOABl U OOJIACTH MPUMEHEHHUS, KaK B
METO/IaX OYMCTKH, TaK M B HOBBIX IOAXOJAX CHHTE3a IMOJE3HBIX IPOAYKTOB.
ConepxaHue JUCHUIUIMHBI OXBAaThIBAET TAaKXKE BOMPOCHl CHUHTE3a IUICHOYHBIX
MOJyIPOBOTHUKOBBIX KaTaJlM3aTOPOB U METOJbI HX UCCIIEIOBAHUS.

Heab — npuoOpereHue 3HAHWM O nOpUHOMOAX (HOTOKATATUTHUYECKOTO
JNEUCTBUSL TONYNPOBOJHHUKOB, METOJAX CHUHTE3a M MCCIENOBAHUS IIJICHOYHBIX
reTepOTreHHBIX (POTOKATAIN3ATOPOB.

3agaun:

- o0yuWuTh YyYalllUXCS MarucTparypbl TEOPETUYECKHUM  OCHOBaM

(doTokaranusa;
- copMupOBATH MOHUMAHUE CYLIHOCTH (POTOKATATUTHYECKOTO ACHCTBUS

B Ipoleccax 00pabOTKH BOJIBI;
- JaTh TPEICTABICHUE O CIIOCO0AaX CHHTE3a IUICHOYHBIX TeTEPOTCHHBIX

dboTokaTanmzaTopax.



Jlis  ycmenmrHOro W3y4yeHus: JUCHUIUIMHBL «leTeporeHHbll ¢GoTokaTann3 B

mporeccax 00pabOTKM BOABDY y OOYyYarONIMXCS JOKHBI OBITH C(HOPMUPOBAHBI

CIEAYIOIINE IPEABAPUTEIbHBIE KOMIICTCHIUN:

CITOCOOHOCTh K CaMOOpPTaHU3allud U CaMO00Pa30BaHUIO;
CIIOCOOHOCTh BBITIOJIHATH CTaHAAPTHBIC OIMEpPallid IO MPeaiaracMbIM

METOAUKAM;
BJIAJICHUE CUCTEMOU (PyHIaMEHTaIbHBIX XUMUYECKUX MOHSTHH;
CIIOCOOHOCTh ~ MOJdy4YaTh W 00palaThiBaTh  pE3yJdbTaThl  HAYYHBIX

OKCIICPUMCHTOB C ITIOMOIIIBIO COBPCMCHHBIX KOMIIbFOTCPHBIX TCXHOHOFI/Iﬁ;
CIIOCOOHOCTH HCITOJIB30BaTh IMOJIYUYCHHBIC 3HAHHA TCOPECTUUYCCKHX OCHOB

(byHIaMEHTAJIbHBIX Pa3/IeJIOB XUMHUU TPH PEIICHUU NpodhecCuOHATHHBIX
3a7ad4;

e CHOCOOHOCTH HCIIOJIL30BAaTh OCHOBHBIC 3aKOHBI

CCTCCTBCHHOHAYYHBIX

JUCHUIUIUH B TPOPECCUOHATIBHON JIEITEIbHOCTH;

® CIIOCOOHOCTH
JIEATENbHOCTH  C

pemarb

CTaHAAPTHLBIC
HCIIOJIBb30BaAHUECM

3ajaud  1podeccuoHaNbHON

COBPEMEHHBIX HMH(POPMAITMOHHO-

KOMMYHUKAIITUOHHBIX TEXHOJIOTUM C yd€TOM OCHOBHBIX TpC6OBaHHﬁ

uH(pOpMaMOHHON 0€30MaCHOCTH;
® CroCOOHOCTh K TOHMCKY M MEpPBUYHOM 00pabOTKEe HAy4YHOW M Hay4yHO-

TEXHUYECKON MH(pOopMaIIUH.
B pesynbrare u3yueHus JaHHOW AUCIUIUIMHBI Y OOydaromuxcs (GopMHpPYIOTCS

CIICIYIOIIIHE

OOIIEKYIBTYyPHBIE/

KOMIIETEHIIUH (3JIEMEHTHI KOMIIECTEHITUMN ).

obmenpodeccuoHanbHbIe/

npodeccruoHanbHbIe

HaunmenoBanue KO)] H HAMMCHOBaAHHE KO)] 1 HAMMECHOBAHUC UHAUKATOPA JOCTUIKCHUSA
KaTeropuun yHHBepCﬂJ’IbHOﬁ KOMIICTCHIUHN yHnBepcanbﬂoﬁ KOMIICTCHIUHN
(rpynnbi) BBIIIYCKHUKA
YHUBEpCAJAbHbIX
KOMIIETCHIIUH
OIIK-2. Cniocoben OIIK-2.1. [IpoBOOUT KPUTHUYECKHH aHAIU3
aHaJM3UPOBATH, pE3YNBTAaTOB COOCTBEHHBIX
MHTEPIIPETUPOBATh U 00001IaTh | SKCTIEPUMEHTAJIbHBIX u pacueTHo-
pe3yNbTaThl TEOPETUUECKUX pador, KOPPEKTHO
OOmenpodeccHo | 3KCepUMEHTATBHBIX U UHTEPIPETHPYET UX
HaJIbHBIC HABBIKU | pacyeTHO-TeopeTndeckux pador | OIIK-2.2.  ®opmynupyeT 3akiIlOueHHs U
B M30paHHOM 00IacTH XUMUU BBIBOJIBI o pe3yapraram aHanau3a
WA CMEXHBIX HayK JIUTEPATyPHBIX JAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTAIbHBIX u pacueTHo-

TEOPETUIECKUX paboT B m30paHHON 0bnacTu
XUMUH WA CMEKHBIX HAYK

3amaya npodhecCHOHANBHOM

JCATCIIBHOCTH

OOBEeKT nan
obacTh
3HAHUSA

Kon n nammenoBanue
npodeccHoHaNbHOK
KOMIIETEHIIHH

Ocnosanue (I1C,
aHaJIN3 MHBIX
TpeOOBaHUH,

HPEeIbABIIEMBIX K
BBIITYCKHHUKAM)

Kon v HanMmeHOBaHKE
HWHIUKATOPA JTOCTHKCHHUS
mpo¢eCCHOHATTFHON
KOMIICTEHIIUN




Tun 3apa4 npogeccuoHaIbLHOM AesiTebHOCTH: HayuHo-ucc/Ie10BaTeILCKMIA

Ocy1ecTBIeHNEe HayYHO-
HCCIIEI0BATENIbCKON
JACATCIBHOCTH 11O PECIICHUIO
(byHIaMEHTaJIbHBIX U
MPUKJIAJHBIX 337349
XUMHYECKOI
HaIpaBJIEHHOCTH B COCTaBe
Hay4YHOTO KOJUIEKTHBA

XUMHUECKHE
BEI[ECTBA,
MaTepHabl,
CBIPbEBBIE
pecypcsl,
HCTOYHUKHU
npodeccrona
JIbHOHI
uHpopmarn

IIK-1. - Criocoben
IUTAHUPOBATH PabOTy U
BBIOMPATH aJICKBATHBIC
METO/IbI PEIICHHUS
Hay4qHO-
HCCIIE0BATEIbCKUX
3a7a4 B BEIOpaHHOM
00JIaCTH XUMHUH,
XAMUYECKOU
TEXHOJIOI'MH WIIH
CMEXHBIX C XUMHUEH
HayKax

IIK-1-1. CocraBuser
00IIMI M1aH
UCCIICOAOBAaHUA U
JCTAJIbHBIC ITJIAHBbI
OTIEIBHEIX CTaIuH,
IIK-1-2. Beibupaer
IKCIIEPIMEHTAIEHBIC U
pacyeTHo-
TEOPETHYCCKUE METOJIBI
peIIeHsI TOCTABICHHOM
3a/1a49M UCXO/IS U3
HUMCHOIIUXCA
MaTepHUaIbHBIX U
BPEMEHHBIX PECYPCOB

Amnanu3 omnsita,
TIC:
19.002
23.041
26.001
26.003
26.006
26.014
40.011
40.012
40.033
40.136

AHanu3 omnbITa,

IK-3 Croocoben Ha | IIK-3-1. Ic:
OoCHOBe Kputuueckoro | Cucremarusupyer 19.002
aHaJM3a  Pe3yNbTaroB | WHQOpMaIUIO, 23.041
HUP wu  HHOKP | momyueHHy:O B Xoz€ 26.001
OIICHUBATh HUWP u HUOKEP, 26.003
HNEePCHEKTUBBI UX | aHAJIM3UPYET €€ U 26.006
MPaKTUIECKOTO COIIOCTABIISIET C 26.009
IIPUMEHEHUs U | IUTepaTypHbIMU 26.014
MPOIOJDKEHMST paboT B | TaHHBIMH 40.001 40.011
BbIOpanHoi  ob6mactu | ITK-3-2. Omnpenenser
XMMHH,  XUMHYECKOH | BO3MOXHBIC
TEXHOJIOTHH WIN | HallpaBICHUSI PA3BUTHS
CMEXHBIX C XuMHEH | pabOT M NeEepPCIEKTHBBI
HayKax MIPaKTHYECKOTO

MIPUMEHECHUS

MOTYYEHHBIX

PE3YIIBTaToOB

st hopMupoBaHUS BBINICYKA3aHHBIX KOMIIETCHIIMA B paMKax JHACHIUTLIAHBI

«[eteporennsiii ¢orokaranuz B TMpoleccax oO0padOTKU BOABI» MPUMEHSIOTCS

CIIEAYIOIINE METOIbI
npoOeMHast JICKIHUS.

AKTUBHOTO/ HMHTEPAKTUBHOTO OOYyYEHUS:

JIeKIHA-0ecena,




AHHOTanus K padoyeid mporpamMme AMCIUAINIAHBI
«MeTposiorus B AHAJIUTHYECKOU XUMUID)

Jucuunnuna «MeTponorus B aHAJIUTUYECKOM XMMHHW» pa3paboTaHa s
MarucTpaHToB, OOydJaromuxcsi 1no HarpapieHuto noarotoBku 04.04.01 - Xumus,
Maructepckoit mnporpammbl  «DyHIaMeHTadbHbIE XWMHUYECKHUE HCCIEI0OBaHUS
BellecTB M MarepuanoB». [lpum pa3paboTke paboueil nporpaMmbl ydeOHOMN
JUCIUIUIMHBL UCIONb30BaH DefepanbHblil roCyapCTBEHHBIN 00pa3oBaTeIbHBbIMI
ctanaapt no HampasieHutro noAroroBku 04.04.01 «Xumus», yTBEpKIACHHBIN
npukazoM MuHuctepcTBa oOpazoBaHuss u Hayku PD ot 13.07.2017 Ne 655 u
y4eOHBIH m1aH 00pa30BaTeIbHONM MPOTrPaMMBI.

Hucuummaa «MeTponoruss B aHAJWTHYECKOM XUMHUW» BXxomur B 4YacTh
y4eOHOro 1iaHa, GOpMUPYEMYIO0 YYaCTHUKAMU O0Opa30BaTEIbHBIX OTHOIIECHUN —
JTUCIUTUIMHEI 110 BEIOOpY: b1.B./IB.01.04.

OO6mast TpynoeMkocTh ocBoeHMsl auciuiuinHbl coctraBisier 3 3ET, 108 uyac.
Y4eOHBIM TIJIaHOM MPETYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (4 4ac), TabopaTopHbIE
pabotsl (32 wyac), camocTosATeNbHasE pabdota cryneHTa (36 yac), u3 KoTopbix 36
4acoOB OTBOJAMTCA Ha MOJrOTOBKY K 3K3ameHy. Peanusyercs nucuuiuiniHa BO 2
cemectpe. Dopma NpoMeKYTOUHOHM arTecTalluu: 3K3aMeH (2 cemecTp).

Kypcy «Metposiorusi B aHaTUTHYECKONH XUMHUU» MPEAIIECTBYIOT HEOOXOAUMBIE
JUTSL €T0 TIOHUMaHUsI Kypcebl: «Maremarukay, «THpopMaTrkay.

3HaHUA, MOIYYECHHbIE B Kypce ««MeTpojorus B aHAIUTHYECKOW XHUMHH.
Cranpaprrsanys METOAUK XMMHUYECKOTO aHAIN3a» HCIOJIb3YITCS MPU U3YyUYECHUU
psla cCHeUualdbHbIX JUCLUMIUIMH, HalpuMep TakuX Kak, «DKoJoruyeckas
aHaJTuUTUYECKass XUMUs», «DuU3ndeckue MeToAbl aHanuza», «COBpEMEHHBIE
METO/Ibl TPOOOIIOATOTOBKU» U APYTHE.

HeassMu ocBOeHMs] TUCHUIUIMHBI «METpOJIOTUs B aHAJIMTUYECKOW XUMUHU.
CranmapTu3aiius METOIUK XMMHYECKOTO aHaju3a» SBISIOTCS (OpMHUpOBaHUE Y
CTYICHTOB 3HaHMI, TMPAKTUYECKUX HABBIKOB B  BBIMIOJIHECHUUM OCHOBHBIX
AHAJIUTUYECKUX METOJIUK, (POPMUPOBAHUE XUMUUYECKOTO MBIITUICHUS.

3ajgayu Kypca:

B pe3ynbrare ocBoeHUS TUCHUILUIMHBI 00YYaIOIIUICS JOJKEH:

3HaTh: OCHOBHBIE METOJbl pacyeTa XUMHUYECKHUX BEJIMYMH M 00pabOTKH
JAHHBIX SKCIIEPUMEHTA IMPHU BBIIIOJIHEHUH padoOT B 1a00OPATOPUSIX aHATUTUYECKOU
XUMHH;
YMeTh: METpPOJIOTMYEeCKH MPaBUIbHO 00padarbiBaTh U HMHTEPIPETUPOBATH
NOJTyYEeHHbIE PE3Y/IbTaTHI.
Bnagers: MeTonamu, crioco0aMu U CpeACTBaMHU MOJy4eHUs, 00pabOTKU U
XpaHeHUs! THPOPMALIHH.



JIns yCremHsoro u3y4eHus: JUCHUILIMHbL « MeTpOJIoTus B aHAJIUTUYECKOU

XUMHUW» Y 00y4JaromuXCsl TOJDKHBI ObITh C(OOPMHUPOBAHBI CIICTYIOIITHE

MpCABAPUTCIIbHBIC KOMIICTCHIIUN

— 3HaHWE OCHOBHBIX pAa3[CJOB AHAIUTUYECKON, HEOPraHWYEeCKOM U

OpraHUYeCKOW XUMUU, MATEeMaTUKH, PU3UKH, UHPOPMATHUKH.

— YMeHue IMPUMCHATH ITOJTYUYCHHBIC ITPHU U3YYCHHUHN OCHOBHBLIX PA3CJI0B XUMHNHU

3HaHUA K OOBSICHECHHUIO (I)aKTOB N BBIIIOJIHCHHUIO KOHKPCTHBIX AHAIIMTHYCCKHX

3a7ady.

— HasBbiku IMPOBCACHUA XUMHUYCCKUX PACUCTOB U OOBSICHEHHS UX PE3YJIbTATOB.

B pesynbrate uzydeHusi JaHHOW TUCHUIUIMHBI Y 00ydarommxcs (hOopMHUPYIOTCS

CJICIYIOIINE KOMITETCHITUH.

HaumeHoBaHue Koa n HammeHoBaHue
KaTeropum (rpynnbi) YHUBepCanbHO KOMNETEHLMUN
YHUBEpPCaNbHbIX BbINYCKHUKa
KomMneTeHuui

Kop, 1 HaumeHOBaHWE MHAUKATOPA AOCTUKEHUA
YHUBEPCaNbHOMU KOMMETeHLUn

OMMK-2. CnocobeH aHan3npoBaTb,
WMHTEepnpeTMpoBaTb N 0606w aTb
pe3yNbTaTbl 3KCNEPUMEHTA/IbHbIX U
O6uenpodeccmoH | pacyeTHo-TeopeTuyeckmx pabort B

a/ibHble HaBbIKK n3bpaHHON 061aCTU XUMUKN UK
CMEXKHbIX HayK

ONK-2.1. TpoBOAUT  KPUTUMYECKMA  aHanu3
pe3ynbTaToB COOCTBEHHbIX 3KCMEPUMEHTANbHbIX
M pacyeTHO-TEOpPETMYECKNX paboT, KOppeKTHO
MHTepnpeTupyeT nx

OMNK-2.2. dopmynmpyeT 3aK/OYEHNA N BbIBOAbI
no pesy/sibTaTaM aHa/M3a ANTEPaATYPHbIX AaHHbIX,
COOCTBEHHbIX 3KCMEPUMEHTA/IbHbIX U pPacyeTHO-
TeopeTuyecknx pabor B wu3bpaHHOM o0bnacTu
XUMUN U CMEXKHDBIX HayK

Ocunoganue (IIC,
Kopn n nanmeHnoBanue
. OObexT nmm Kox n nHanmeHoBaHnE aHaJIN3 WHBIX
3amada mpodeccnoHaTbHON o MHAMKATOpa JOCTUKECHUS .
obmacThb npogecCHOHATEHON . TpeOOBaHNUH,
JIeSITEIIEHOCTH npodeccruoHaIbHON
3HAHUS KOMIETEHIUH MIPEABSBISEMBIX K
KOMIICTCHIIUH
BBEIITYCKHUKAM)
Tun 3axa4 npogeccuoHaIbLHOM AesTeabHocTH: HayuHo-ucciienoBarebekuii

Ocy1ecTBIeHHE HAyYHO- XUMHAYECKUE IIK-1. - Ciocoben MK-1-1. Cocrasiusier AHanu3 omnbITa,
HCCIIEI0BATENbCKON BEILECTBA, TUTAHUPOBATh PadOTy M | OOIIMii TuIaH IcC:
JIeATENbHOCTH 110 PELICHUIO | MaTepUalbl, BBIOMpATh aIeKBaTHBIE | HCCIIEJOBaHUS U 19.002
(yHIITaMEHTaJIbHBIX U CBIPLEBBIC METO/bI PEILECHUS JleTallbHbIE ITUIAHBI 23.041
TIPUKJIAIHBIX 3a]a4 pecypcesl, Hay4JHO- OTJENBHBIX CTaIWMH, 26.001
XUMHUYECKON HUCTOYHUKHU HCCIIeIOBATENhCKUX IIK-1-2. Beibupaet 26.003
HAIPABIICHHOCTH B COCTaBe | MpOoQecCHOHa | 3a1ad B BEIOpaHHOU 3KCIEPUMEHTAJIbHBIE U 26.006
HAyYHOTO KOJIJICKTHBA JTEHOU o0IracTi XNMHH, pacdeTHo- 26.014

nHQOpMALMK | XUMHYECKOH TEOPETUYECKUE METOMBL 40.011

TEXHOJIOTUH WU pelIeH s TOCTABICHHOM 40.012




CMEXHBIX C XUMHCH
HayKax

3a1a4M UCXOIS U3
UMCIOINXCA
MaTepualbHBIX U
BPEMEHHBIX PECYPCOB

40.033
40.136

INIK-3 Cnocobern Ha
OCHOBE KPUTHYECKOTO
aHajaM3a  PE3yJbTaToB
HUP Hu HUOKP

OIICHUBATh
MIEePCTIEKTUBBHI X
MPAKTHIECCKOTO
MIPUMEHECHUS "

MPOIODKEHUS paboT B
BBIOpaHHOW  oOmacTu
XUMHUH,  XUMHUYECKOMH
TEXHOJIOTHH WK
CMEXHBIX C XHUMHEH
HayKkax

IK-3-1.
Cucremarusupyer
nHdopMaIuo,
HOJIy4EeHHYIO B XOZIe
HUP u HUOKEP,
aQHAIU3NPYET e U
COIIOCTABIISIET C
JIUTEPATYPHBIMH
JAHHBIMH

I1K-3-2. Omnpenenser

BO3MOXKHBIC

HAMPABJICHUS  Pa3BUTHS
paboT W TEePCIEeKTHUBHI

MIPAKTUIECKOTO
MIPUMEHECHUS
TTOJTyICHHBIX
pE3YNBTaToB

AHanu3 onbiTa,
IIC:

19.002
23.041
26.001
26.003
26.006
26.009
26.014

40.001 40.011

I[J'If[ (I)OpMI/IpOBaHI/IH BbBINICYKa3aHHBIX KOMHGTGHHI/Iﬁ B paMKax JUCIHHIIIINHBI

HCIIOJB3YIOTCA  CICAYIOIIUC MCTOABI

poOJIEMHBIE JIEKIIUH.

AKTUBHOTO/MHTEPAKTUBHOTO OOYUYCHUS:




AHHOTaNUs K pado4yeil nporpaMMe JUCUUIJINHBI
«KpeMHHIlOpranuyeckue coeIMHEeHU

HucuuminHa «KpeMHUHOpPraHWYecKUue COEAUHEHUs» pa3padoTaHa i
cryneHTtoB HampasieHus 04.04.01 - Xumusg, MarucTtepcko mporpamMMmsbl
«DyHaameHTaabHble XUMHUYECKUE MCCIEIOBAaHUS BEIIECTB W MarepuayioB». [lpu
pa3paboTke pabodeit mporpaMMbl  y4eOHOM  AUCHUIUIMHBI ~ MCIOJIb30BaH
@denepanbHbIi TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIN CTaHIAPT MO HaNpPaBICHUIO
noarotoBku  04.04.01 «Xwumus», yTBEpKICHHBIM TIpUKa3oM MMUHUCTEPCTBA
oOpazoBanus u Hayku P® or 13.07.2017 Ne 655 wu y4eOHbId 1UIaH
o0pa3oBaTeIbHON MTPOTPAMMBI.

JHucuummaa «KpeMHuMOpraHuyeckue COEAuHEeHUs» BXomut B 4acTh
y4eOHOro TU1aHa, GOpMUPYEMYI0 YYaCTHUKaMU O0Opa30BaTEIbHBIX OTHOIIEHUN —
mucriuinebl 10 BeIOOpy: bB1.B.JIB.01.05. OOmas TpymoeMKOCTh OCBOCHUS
mucuuiuinebl coctapiseT 3 3ET, 108 yac. YueOHBIM IUIaHOM NPETyCMOTPEHBI
JEKIIMOHHBIE 3aHsTHs (4 yac), mabopaTopHbie padboThl (32 yac), caMOCTOSITEIbHAs
pabora crynenta (36 4yac), U3 KOTOpPbIX 36 4acOB OTBOJUTCS Ha MOJTOTOBKY K
sk3aMeHy. Peanusyercs aucuuiuinHa Bo 2 cemecTtpe. Dopma MpOMEKYTOUHOM
aTTecTalMu: 3K3ameH (2 cemectp).

Huciumaa «KpeMHUROpraHnyeckiue COEIUHEHUs» OIMUpaeTCsl Ha 3HAHUS,
YMEHHS W HAaBbIKA, YCBOCHHbIC IMpPU HW3YYEHUH TAKUX AUCUUIUIMH, KaK
«Heoprannueckas xumus», «OpraHudeckass XuMmus», «DPuU3UUECKass XUMUS»,
«DU3UKO-XUMUYECKHUE METOJIbI UCCIeN0BaHUs BEILIECTBAY, «Xumus
AIIEMEHTOOPTaHUYECKUX COEAMHEHUW». 3HAHUA, IOJYyYECHHbIE MpPH H3yYCHUU
qucuuIUiuHbl - «KpeMHHMOpraHu4eckue COEIMHEHUsS», HCHOJB3YIOTCA  IpHU
BBIMIOJITHEHUH HAy4HO-MCCIIEIOBATEIbCKOM M BBIITYCKHOW KBaJU(UKAIIMOHHON
pabor. ComepxaHue IUCHMIUIMHBI OXBATHIBACT CIEAYIOUINI KPYr BOMIPOCOB:
(dbopMupoBaHuE MPAKTUYECKUX U TEOPETUUYECKUX CHUCTEMATUYECKUX 3HAHUU B
00J1aCTH CUHTE3a KPEMHUUOPraHWYECKUX COCIMHEHUH, UCCIIeIOBAaHUE X CBOWCTB
COBPEMEHHBIMU (PU3UKO-XUMHUUYECKUMHU METOJIAMH.

Hean: [IpuobpeTenne 3HaHUl 00 OCHOBHBIX CBOMCTBAaX M METOAAaX CHHTE3a
KPEMHHHOPTraHUYECKUX COEJIMHEHUH. [Tonroroska K BBITIOJIHEHHUIO
npodecCUOHANIbHBIX (PYHKIMHM B HAyYHOH AESTEIBHOCTH.

3apaum:

1. ®opmupoBaHHE MNPAKTUYECKUX M TEOPETHUYECKUX CHCTEMATUYECKHUX
3HaHUK B 00JaCTH CHMHTE3a KPEMHUHOPTraHMYECKUX COCIMHEHUN W MCCIICIOBAHUS
WX CBOMCTB COBPEMEHHBIMU (DU3UKO-XUMUYECKUMH METOTAMH.

2. ®opMupoBaHHE 3HAHMH O COBPEMEHHOM  COCTOSIHUM  XUMHH
KPEeMHUHOPraHMYEeCKUX COCIMHEHUM, TEHJCHLMSIX PAa3BUTUSL HAMPABICHMUS,



BO3MO)XHOCTH IIPUMEHEHUS M HCIIOJIb30BAHUS IOJIYYaE€MbIX COEIMHEHUNA U
MaTepHUAJIOB HA UX OCHOBE.

3. ®opMUpPOBAHUE 3HAHUM, YMEHHUM U HABBIKOB 110 CUHTE3Y U MCCIIEIOBAHUIO
KPEMHUMOPraHUYECKUX COEAMHEHMH, OCYIIECTBICHHUIO SKCIIEPUMEHTA 110 OYUCTKE
Y aHaJu3y MOJYYEHHBIX COCJUHEHUH, CAMOCTOATEIBLHOMY AaHAJIM3Y MOJYYEHHBIX
PE3yIABTATOB.

4. ®opMUpOBaHHE HABBHIKOB OOpPAaOOTKH MONYYEHHBIX JTAHHBIX C MOMOIIBIO
BCIIOMOTATEJIbHBIX KOMIIBIOTEPHBIX MPOrpaMM (PelakTopbl XUMHUYECKUX (PopMy,
JAHHBIX XpoMarorpaguu, CIeKTPOCKOIINH U T.1).

JUist  ycmemHOro  uM3y4yeHus — AUCHMIUIMHBL  «KpemHuilopraHudeckue
COCIMHEHUS» Y OOyYaromMXCcs JOJDKHBI OBITh CGHOPMUPOBAHBI  CIIEAYIOIIHNE
IIpEIBAPUTEIbHBIE KOMIIETCHIUU:

e 3HaHME OCHOBHBIX pAa3/lEJOB HEOPraHUYECKOW, OpraHUYEeCKOW U
(bu3nYeCKON XUMUH.

e 3HaHMST W yMEHUA [0 XUMHH  DJIEMEHTOOPTaHMYECKUX U
KOOPJIUHAIIMOHHBIX COEIUHEHMH, (U3MKO-XUMUYECKUM METOJaM HCCIIEI0BaHUS
BELIECTB.

e YMmenue paboTarh ¢ XUMUYECKUMHU IIPOrpaMMamMu 1o o0paboTKe AaHHBIX
(U3UKO-XUMHUYECKOTO UCCIIEI0BAaHUS BEILIECTBA.

® HAaBBIKM M YMEHHUE paldOThl C XMMHUYECKOW JUTEPATYPOM, IEKTPOHHBIMU
0a3amMu TaHHBIX

® HaBBIKM OOpPaOOTKU MOJYYEHHBIX JIAHHBIX C OMOUIBIO BCIIOMOTATEIbHBIX
KOMITBIOTEPHBIX ~ MpOTrpamMM  (pEAAaKTOpbl XMMHMUYECKMX (OpMyJ, JaHHBIX

Xxpomarorpaduu, CHEKTPOCKOIHUH U T.11)
B pesynprare wu3ydeHHs JaHHOM JAUCHUIUIMHBI Yy  OOy4aromIuxcs

(bhOpPMHUPYIOTCS CIETYIONTNE KOMITCTCHITUHN:

HaumenoBanmne KOZI U HAUMCHOBAHHEC KOZI H HAMMECHOBAHHEC MHAUKATOPA JOCTUIKCHUSA
KaTeropuu YHHMBEpPCAJIbHOI KOMIIETeHUMHU YHHMBepPCAJIbHOI KOMIIETeHUMH
(rpynnsbi) BBIIIYCKHUKA
YHHBEPCAJIbHBIX
KOMIICTCHIIUN
OIIK-2. Cnocoben OIIK-2.1. IIpoBOIUT KpPUTUYECKUH aHaIHU3
aHaJM3UpPOBATh, pE3yNbTaToOB COOCTBEHHBIX
HMHTEPIPETUPOBATh U 00001IaTh | SKCIIEPUMEHTAIBHBIX u pacueTHo-
pe3ynbTaThl TEOPETUYECKUX paoor, KOPPEKTHO
Oobmenpodeccno | 3KCIIEpUMEHTATBHBIX U UHTEPIIPETUPYET UX
HaJIbHBIC HABBIKU | pacyeTHO-TeopeTuyeckux pador | OIIK-2.2.  @opMmyaupyeT 3aKiOYeHUs MU
B M30paHHON 00JIaCTH XUMHH BBIBO/IbI o pe3ynbraram aHaJin3a
WA CMEXHBIX HayK JUTEpaTypHBIX JTAaHHBIX, COOCTBEHHBIX
AKCHEPUMEHTATIbHBIX u pacueTHo-
TEOpeTUYEeCKUX paboT B M30paHHON oOmacTu
XMMHUU WU CMEKHBIX HayK




3agava npodeccMoHanbHOM
AeATeNbHOCTH

Ob6beKT nnn
obnactb
3HaHuA

Kopg, v HaumeHoBaHMWe
npodeccrnoHanbHoOM
KOomneTeHuum

Kopg, v HanmeHoBaHMWe
MHAMKaTOpa
LOCTUNKEHMUSA

npodeccMoHanbHOM
KomneteHuuun

OcHoBgaHue (NC,
aHaNU3 UHbIX
TpeboBaHUi,

npeabABASEMbIX

K BbIMYCKHWKam)

Tun 3agay npodeccuoHanbHOU aeAaTenbHoCcTU: HayuHo-UcC1en0BaTeNbCKUIA

OcyLiecTBaeHne Hay4Ho-
nccnefoBaTeNIbCKoM
OeATeNbHOCTU MO peLleHunto
byHAamMeHTaNbHbIX U
NPUKNaAHbIX 3343y
XMMUYECKOM
HanpaBNeHHOCTU B cOCTaBe
Hay4YHOro KONNEeKTUBA

XMMUYECKME
BeLLEeCTBa,
maTepwuansl,
CbipbeBble
pecypcbl,
NCTOYHMKM
npodeccmoHa
NbHOM
MHbopmaLmm

MK-1. - CnocobeH
naaHnpoBaTb paboTy n
BbI6MpaTb ageKBaTHble
MeToAbl peLleHns
Hay4Ho-
nccnenoBaTesibCknx
33434 B BblbpaHHO
obnactn xmumum,
XMMUYECKOM
TEXHO/IOTUMN NN
CMEXKHbIX C XMMUen
HayKax

MNK-1-1. Coctasnser
obwmin nnax
nccnegoBaHua u
[EeTaNbHble NAAHbI
OTAENbHbIX CTaANN,
MNK-1-2. Bbibupaet
3KCMEePMMEHTA/IbHbIE U
pacyeTHo-
TEOPETUYECKNE METOZbI
pelleHna NoCcTaBNeHHOM
3aJa4m ncxoana m3
NMeroLLMXCA
MaTepuanbHbIX U
BPEMEHHbIX PEeCypcoB

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 KPUTUYECKOro
aHanM3a pesynbLTaTos
HWP " HUOKP

oueHnBaTb
nepcneKkTusbl nx
NPaKTn4eCKoro
npumeHeHuA n

npoaonXKeHnsa paboTt B
BbibpaHHOW  obnactu
XMMWUWN,  XUMUYECKOM
TEXHO/IOTUK nnu
CMEXHbIX C XMMUeMn
HayKax

MnK-3-1.
Cuctematmsnpyet
nHdopmaumio,
nony4yeHHyto 8 xoge HNP
n HWOKP, ananusmpyet
ee 1 ConocTaBnfAeT C
NUTepaTypHbIMM
OAHHbIMU

MNK-3-2. Onpeaenset
BO3MOMHble
HanpasieHWA pPasBUTKA
paboT W nepcneKkTusbl
NPaKTUYeCcKoro
npumMeHeHun
NolyYEHHbIX
pe3ynbTaToB

MNc:
19.002
23.041
26.001
26.003
26.006
26.009
26.014

40.001 40.011

Jlis popMHUpOBaHUS BBIIIEYKa3aHHBIX KOMIIETEHIIMN B paMKaxX TUCIUTUIAHBI

«KpemHuitoprannueckue
AKTUBHOTO/ HHTEPAKTUBHOIO OOYYCHHUS:

COCOUHCHUA»

BHU3yaJIM3alus, HCCJICOBATEIbCKUI METOI,.

IMMPHUMCHSAIOTCA

CIIEAYIONINE METObI
npoOjaeMHasi  JIeKLHUs,

JJEKOUsga -




AHHOTaIUs K pado4yeil mnporpamMMe JUCUUILJINHBI
«esieHanpaBJICHHBbIN CHHTE3 OPraHUYECKUX COeIMHEHUI»

Jucunmuinaa «llemeHanpaBiieHHBIM CHHTE3 OPTraHUYECKHUX COCAUHEHUI»
pa3paboTaHa AJisi MaruCTPaHTOB, OOYYAIOUIMXCS IO HAMpPaBICHUIO MOATOTOBKHU
04.04.01 - Xumus, marucrepckor nporpaMmbl «OyHIAMEHTAIBHBIE XUMUYECKUE
MCCJIEeI0OBaHUs BEIIECTB M MarepuanioB». [lpu paszpaborke paboueld mporpamMmbl
y4eOHOM  JMCUMIUIMHBI ~ UCHONb30BaH  DenepaibHbli  TOCydapCTBEHHBIN
oOpasoBareNibHbIM CTaHAApT Mo HampaieHUt0 ToAroroBku 04.04.01 «Xumusy,
yTBEPKACHHBIN TpuKka3oM MuHucTepcTBa oOpazoBanus U Hayku PO ot 13.07.2017
Neo 655 u yueOHbIl T1aH 00pa30BaTENIbHON MPOrPAMMBI.

Bxogur B wacth yueOHOro nmiaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeNIbHBIX OTHOIICHUI — JUCIUIUIUHGI TI0 BeIOOpY: B1.B.J[B.02.01.

Tpy1oeMKOCTh JUCHMIUIMHBI COCTaBiseT 3 3adyeTHbIX enuHuilbl (108 gac.).
Jlucuminaa BKIOYaeT 4 vac. JIeKnui, 32 yac. mabopaTopHbIX pabdot u 27 yac.
CaMOCTOATEIBbHON paboOThl, U3 KOTOPBIX 45 4acoB OTBOJUTCS HAa MOATOTOBKY K
sk3aMeHy. Peamusyercs mucuurmumHa B 2 cemectpe. dDopma mpoMeKyTOYHON
aTTecTaluu: 3K3ameH (2 cemectp).

JlaHHasi AUCHUILIMHA OMHUPAETCS HAa OCHOBBI, (OpMHUpYyeMbIe B paMKax
n3ydyeHus Kypca «OpraHudeckuil CUHTE3» (HampaBJeHUE MOATOTOBKU OakajlaBpOB
04.03.01 «Xumusa», npopuns «DyHaameHTaIbHAs XUMHUS») U SIBISIETCS €ro
JOTMYECKUM MPOJOJLKEHUEM. JlaHHBIA KypC TakKe HEpPa3pbIBHO CBSI3aH CO
CICIYIOIMMHU JTUCHUIUIMHAMYU HallpaBlieHus ToAroToBku OakanaBpoB 04.03.01
«Xumus», npodpuns «DyHAaMEHTaIbHAs XUMHs»: «OpraHuyeckas XUMUS»,
«MexaHu3Mbl PEaKIMi U CTEPEOXUMUD», «MeTonbl BBIICICHUS U yCTAHOBIICHUS
CTPOCHHUSI OPTraHMYECKHX MOJCKYID», «Xpomarorpadus», «DU3HUKO-XHUMHUECCKHUE
METOJIbI aHAJIN3aY.

B pamkax TeopeTHMuecKOM 4YacTH JIaHHOTO Kypca pPacCMaTpUBAKOTCS
MOCJIETHUE JTOCTUKEHHS IIEJIECHANPABICHHOIO OPraHUYECKOTO CHHTE3a, BKIIKOYAs
METObI dbopmupoBaHus YIJIEPOI-YIIICPOIHOMN CBSI3U MEXTY sp*-
rUOpUIN30BAaHHBIMU aTOMaMH, OObEAMHEHHbBIE TTO/T OOIIMM Ha3BaHUEM MaJlIauii-
KaTaJIu3upPyeMoe KpPOCC-COUETaHUE, a TAK)XKE€ COBPEMEHHBIE pa3pabOTKH B 001acTH
CTEPEOCENIEKTUBHOTO CHHTE3a M peakluu MeTrare3uca. B pamkax cepuu
7ab0paTopHbIX pabOT CTYAEHThl OCBaMBAIOT HJKCIEPUMEHTAIbHBIE METOAUKHU
OPOBEACHUS KJIACCMYECKUX CHUHTETHYECKHX PEAKUUM, MPOUCXOIAIUX O]
JICCTBMEM MHKPOBOJHOBOTO W3IyueHHA. B Xoie caMoCTOSITeNbHON paboThI
CTYACHTaM MPEJICTOUT OBIAJETh HABBIKAMH COCTABIECHUSI CXEM MHOTOCTAJIHITHOTO
CUHTE3a IIMPOKOTO Kpyra COeIMHEHUIN Pa3InYHbIX KIaCCOB.



Ieap w3ydeHWs AaHHOW IUCHUILIMHBI 3aKI0daeTcs B (OPMHUPOBAHUHU Y
oOyuaromuxcsi Tpo(PecCHOHAIBHBIX KOMITETCHITNM, HEOOXOUMBIX JIJISl IPOBEICHHUSI
WCCIENOBaHUA B  OOJACTH  IICJICHANIPABICHHOTO CHHTE3a  OPTaHUYECKUX
COCIUHCHUM.

3axaum:

L4 I[OHOJ'IHI/ITB HMCIOIUECA Yy CTYACHTOB TCOPCTHUUCCKHUE 3HAHUA O
Ba)KHEHIIIMX CUHTETUUYCCKHUX pCaKknuiax, BKJIIOYasd nannazmﬁ KpOCC-COUCTAHUC,
MCTATC3H1C, a4 TAKIKC CTCPCOCCIICKTUBHBIC ITPCBPAIICHHA.

e CdhopmupoBarb y CTYICHTOB HaBBIKM MPAKTUYECKOTO MPOBEICHUS
BOKHEUIIINX CHUHTETUYECKUX PEAKIMH B KIACCHUYECKUX YCIIOBHUSAX MPOBEICHUS, a
TaKXKE MOJ ACHCTBUEM MUKPOBOJIHOBOTO M3JTYyUYCHHUS.

o ChopmupoBarh y O0OyYarONIMXCS YMEHHE CaMOCTOSITEIbBHO COCTaBIISIThH
MHOTOCTaJUNHBIE CXEMBI CUHTE3a CIOKHBIX COCUHEHNN, a TAK)KE OLIEHUBATh UX C
TOYKM 3pEHMS 3arpar TPyAd, JOCTYIHOCTH HCXOJHBIX BEIIECTB, TEXHUYECKOU
OCHALIEHHOCTH U YPOBHS MaCTEPCTBA DKCIIEPUMEHTATOPA.

Jlns  ycmemrHoro wu3ydeHus JIucHMIUIMHBL  «lleneHanpaBiieHHBIM CUHTE3
OpraHUYECKUX COCAMHEHUI» Yy OO0ydarouuxcs JAOJKHBI OBITh C(HOPMHPOBAHBI
CJIETyIOITUE TPEIBAPUTEIbHbIC KOMIIETCHIIMH (JIEMEHTHI KOMITETEHIIH ):

® CIIOCOOHOCTBIO HCIIOIL30BaTh IMOJYUYCHHBIC 3HAHHUA TCOPCTHUCCKUX OCHOB

(byHIaMEHTAIBHBIX Pa3/IeJIOB XUMUHU MIPHU PEIICHUU TPO(PECCHOHAIBHBIX 3a7a4.
® BJIAJCHUEM HaBBbIKAMU XUMHYECKOTO AKCIEPUMEHTA, OCHOBHBIMHU

CUHTCTHYCCKMMU M AHAJIUTHYCCKUMHU MCTOAAMMU IIOJYUCHHA W HUCCICAOBAHUA

XUMHWYCCKHX BCIICCTB U peaKuHﬁ.
CnocoOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbBIX

JUCUUIUIMH B IPO(ECCUOHATIBHOM ESITEIbHOCTH.
® : CIOCOOHOCTBHIO BBINOJNHATH CTaHAAPTHBIE ONEpaluy IO MpeAiaraeMbIM

MCTOOHUKAaM.
® BJIAJCHHUCM CUCTEMOM CI)YHI[aMeHTaJ'IBHBIX XUMHYECKUX MOHSITHH.
® CHOCOOHOCTBIO INPpUMCHATH OCHOBHLBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI H

3dKOHOMCPHOCTH PAa3BHUTHUA XUMHYECKOU HayKHW IIPpU aAHAJIU3C II0JYUYCHHBIX

PE3yJIBTaTOB.
e BJIAJCHUEM METOJAaMHU 0€30MaCHOr0 OOpalleHHs] C XUMHUYECKUMU MaTepHalaMu

C YYETOM UX (PUBHUECKUX U XUMUYECKUX CBOMCTB.

B pesynbrare u3yueHusi JaHHOW TUCUUILIMHBI y 00y4aromuxcsi GopMUPYIOTCS
CIENYIOIINE KOMIIETEHIINHN:

HanmenoBanue Kox 1 HanmeHoBaHue Kon 1 HanmMeHOBaHHe MHINKATOPA JOCTHKEHHS
KaTeropuu YHHBeEpCAJIbLHOI KOMIIeTeHIINH YHHBEpPCAIbHOI KOMIIETeHIIHH
(rpynmnsi) BBINYCKHUKA




yHuBepCaabHbIX

KOMIIETCHIH i

OIIK-1. CnocoGen BoinonuaATs | OIIK-1.1. Mcnons3yer cyiecTByromue u
KOMIIJIEKCHBIE pa3pabarbIBaeT HOBbIE METOJUKH IOJIyYEHHS U
JKCIEPUMEHTAJIbHbIE U | XapaKTepH3aluy BEILEeCTB U MaTepuasioB JJis
pacueTHO-TEOPETUUECKHE peleHus 3a1a4 B U30paHHON 00JIaCTH XUMUU WITH
UCCIIEOBaHUS B  M30paHHOW | CMEKHBIX HayK

OBmenpodeccio obnmactu xumuu i cMmexHbix | OIIK-1.2. Mcnonb3yet coBpeMeHHOe

nasise napsua | FYK C UCIIOJIb30BaHUEM | 000pydOBaHKE, IPOTPaMMHOE 0OecTIeueHnEe U
COBPEMEHHBIX npubopoB, | mpodeccruoHalbHbIe 0a3bl JaHHBIX U1 PELICHUS
MPOTPAaMMHOTO OOECIIeUeHHsI U | 3a7a4 B M30paHHOM 00JIaCTH XUMUM UITA CMEKHBIX
6a3 JIAHHBIX | HayK
npodeccuoHanbHOro OIIK-1.3. Vcnonb3yeT COBpEMEHHbIE PACUETHO-
Ha3HA4YEHUs TEOPETUYECKUE METOIbl XUMHM JUIsl PELLEHUS

npodeccuoHaNIbHBIX 3a]1a4

3azaya npodeccMoHanbHOM

AeATeNbHOCTH

Ob6beKT nnn
obnactb
3HaHUA

Kopg, v HaumeHoBaHMWe
npodeccruoHanbHoOM
KOoMMeTeHuun

Kog, v HanmeHoBaHMWe
MHAMKaTOpa
LOCTUNKEHMUSA

npogeccMoHanbHOM
KOMMETEHL MM

OcHoBgaHue (NC,
aHaNU3 UHbIX
TpeboBaHUi,

npeabABASEeMbIX

K BbIMYCKHWKam)

Tun 3agau npodeccuoHanbHOM aeAaTenbHocTU: HayuHo-Ucc1eq0BaTeNbCKUA

OcyLwiecTBaeHne Hay4YHo-

nccnepgosarten bCKOM

AeATeNbHOCTU NO peLEeHUo

byHAamMeHTaNbHbIX U
NPUKAaAHbIX 3343y
XMMUYECKOMU

HanpaB/1eHHOCTU B COCTaBe
HAYy4YHOro KO/1NEKTUBA

XMMUYECKME
BeLLEeCTBa,
maTepwmanbl,
CbipbeBble
pecypcbl,
NCTOYHUKM
npodeccmoHa
NbHOM
nHbopmaumn

MNK-2- CnocobeH
NpPOBOAUTL NAaTEHTHO-
MHPOPMaALMOHHbIE
nccnesoBaHun B
BblbpaHHOM 0bnactm
XUMUU n/nnn
CMEXHbIX HayK

MNK-2-1. MpoBoanT nouck
CneLmanm3npoBaHHoOM
UHbOpMaLMK B
naTeHTHO-
MHPOPMALMOHHBIX
6a3ax AaHHbIX

MNK-2-2. AHannsunpyet u
0606uiaeT pesynbTaThl
MaTEHTHOrO MOMCKa No
TEMaTMKe NPOEeKTa B
BblbpaHHOM 0bnacTm
XUMUU (XMMMYECKOM
TEXHONOTUM)

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

I[JIH (bOpMI/IpOBaHI/IH BBIIIICYKAa3aHHbBIX KOMIICTCHI[UM B paMKaxX AOUCHUIIINHBI

«llenenanpaBaeHHbIN
CIEAYIOIINE METOMbI

CHHTC3

JICKIINH, JICKIIMH-0CCEebI.

OpPraHUYECKUX
AKTUBHOTO/ HMHTEPAKTHUBHOTO OOy4YEHHUS:

COEIMHEHU )

IPUMEHSFOTCSI
npoOIeMHbIE




AHHOTauMs K padoyeil mporpaMmme JMCUHUIIIMHBI
«¥YrieBoacoaep:kamnue 0MONoOJIMMepPbI»

PaGouass mporpamma y4yeOHOW JUCHUIUIMHBI  «YTJIEBOJCOMAEpIKAIIUE
OuonoauMepbl» pazpadoTaHa JJisi MArUCTPAHTOB, OOYYAIOIIUXCS 110 HAIIPaBJICHUIO
noaroroBku 04.04.01 - Xumus, Marucrepckor nporpaMmmbl « @yHIaMEHTAIbHbBIE
XUMUYECKHE HCCIICIOBAHUs BEIIECTB W MarepuasioBy». [lpu pazpaboTke paboueit
mporpaMMbl Y4eOHOM AUCITUTIIMHBI UCTIONBb30BaH denepanbHblil rOCY1apCTBEHHBIN
oOpasoBareNbHBIM CTaHAApPT 10 HampaieHHO ToArotoBku 04.04.01 «Xumusy,
yTBEPKACHHBIN Tpuka3oM MuHucTepcTBa oopazoBanus U Hayku PO ot 13.07.2017
No 655 u yueOHbIl T1aH 00pa30BaTENILHON POTPAMMBI.

Bxogur B wacth yueOHOro nmiaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeNIbHBIX OTHOIICHUI — JUCIUIUIUHGI TI0 BeIOOpY: b1.B.J1B.02.02.

TpynoeMKOCTh AUCUUILIMHBI COCTaBisieT 3 3adeTHbIX eauHuubl (108 yac.).
Jucrumumaa BrodaeT 4 vac. neknmid, 32 vac. maboparopHbeix paboT u 27 gac.
CaMOCTOSITETLHOM PabOThI, U3 KOTOPBHIX 45 4YacoB OTBOAUTCS HA MOJATOTOBKY K
sk3aMeHy. Peanmusyercs mucuummHa B 2 cemectpe. dopma mpoMeKyTOYHON
aTTecTalnu: 3K3ameH (2 cemectp).

Henan ocBoeHUsT AUCHUIINHBI

[lenbro AUCHUILIIMHBI SBISCTCS yIITYyOJICHHOE N3yYCHUE XUMUU U OMOXUMUU
yIJIEBOACOAEPKAUTUX OUOMOIMMEPOB C YUYETOM HOBEUIIUX JTOCTUXKEHUN B ATOU
oOnacTu.

3anaum:

[To3HakoMHTH c KJaccuukarmei, HOMEHKJIaTypOH, CBOWCTBaMH
MOJINCAXapPUJIOB U CMEIIAHHBIX [JTIMKOKOHBIOTATOB.

Hayuuth pa3paboTtarh cXeMbl BBIICICHHS M3 MPHUPOIHBIX OOBEKTOB HATHUBHBIX
MOJINCAXapUJIOB M TIIMKOKOHBIOTATOB; HCIOJIH30BaTh BO3MOXXHOCTH (PH3UKO-
XUMUYECKUX METOJIOB [UJIsl HWJEHTU(PUKALMK OTIAEIbHBIX MOHOCAXapuJIOB;
aHAJIM3UPOBATH SKCIIEPUMEHTAJIHBIC JIAHHBIC.

[IpyBUTH HABBIKK K aHAIM3Y HKCIIEPUMEHTATBHBIX JaHHBIX, HAYYUTh paboTaTh C
HAyYHOU U CIIPABOYHOU JINTEPATYPOM.

JIns  yCHEmIHOTO  W3Yy4YeHUsS  JUCHUIUIMHBL  « YIJIEBOJACOACPIKAIIKE
OHMOIONIUMEPBI» Yy 00yYaroluXxcs AOHKHBI ObITh CHOPMHUPOBAHBI CIEAYIOIINE
pEABAPUTEIbHBIE KOMIIETCHIUU.

¢ C110cOOHOCTD K a0CTPAKTHOMY MBIIIJICHHIO, aHaIu3y, cuaTe3y (OK-8).

eBrajgeHue COBPEMEHHBIMU  KOMIIBIOTEPHBIMH  TEXHOJOTHUSIMU  MPHU
MJIAHUPOBAHUHU HCCIICIOBAHMM, TIOJIydYeHUU U 00pabOTKe pe3y/bTaTOB HAyYHBIX
AKCIIEPUMEHTOB, cOope, 00padOTKe, XpaHEHUU, NPEICTABICHUU U Teperade
Hay4YHOU HH(OpMaIu.



¢ OTOBHOCTH MCIOJIB30BaTh COBPEMEHHYIO amnmaparypy IIpU NPOBEICHHUU

HAaY4YHBIX HCCHC,Z[OBaHPIﬁ.

eBiasieHre HaBBIKAMHM WHTEPHPETAIMH PE3YJIbTAaTOB (DU3UKO-XUMUUYECKHUX

MCTOAOB MCCJICAOBAHU BCIICCTBA.

[Inanupyembie pe3ynbTaThl OOyYeHHs] MO JAHHOW NUCHIUIUIMHE (3HAHUSA,

YMCHUA, BJ'IaI[eHI/IH), COOTHCCCHHBLIC C INIAHUPYCMBIMU PC3YJIbTATAMH OCBOCHUA

o0OpazoBaresbHOM

CIIC/TYOTIINX

IPOrPaMMBI,
OOLIEKYIBTYPHBIX,

po(ecCuOHAIBHBIX KOMIIETEHIUH:

XapaKTEPU3YIOT

sTanbel  (HOPMHUPOBAHUS

oOmenpodeccuoHaIbHbIX u

HaumenoBanmue Kon n nanmmenoBanue Kon n HanmeHOBaHMe HHANMKATOPA 10CTHKCHUS
Kareropuu yHHBepCﬂJIbHOﬁ KOMIIETCHIUH yHnBepcaanOﬁ KOMIIETCHIIUH
(rpynnbi) BBIIIYCKHUKA
YHHUBEPCATBbHBIX
KOMIICTCHIIUH
OIIK-1. CrnocoGen BwimonuaATh | OIIK-1.1. Mcnons3yer cyiecTByromue u
KOMIUIEKCHBIE pa3pabarbsIBaeT HOBbIE METOJUKH MOTyYEHHS U
JKCIIEPUMEHTAJIbHbIE U | XapaKTepU3allMK BEIIECTB U MaTeprasoB s
pPac4eTHO-TEOPETUYECKUE peleHus 3a1a4 B U30paHHON 00IaCTH XUMUHU WITH
UCCIIEOBaHUS B  M30paHHOW | CMEKHBIX HayK
O6menpodeccio obnmactu xumuu i cMmexHbix | OIIK-1.2. Mcnonb3yet coBpeMeHHOe
nansbe Hapen | YK c UCIOJIb30BaHNEM | 000pyAOBaHUE, IPOTpaMMHOE 0OecTieueHne u
COBPEMEHHBIX npubopoB, | mpodeccruoHalbHbIe 0a3bl TaHHBIX VIS PELICHUS
MIPOTPAaMMHOTO OO0ECTIeYeHHsI U | 3a7a4 B M30paHHON 00IaCTH XUMUH UITH CMEKHBIX
6a3 JIAHHBIX | HayK
npodeccuoHanbHOTro OIIK-1.3. Mcnone3yeT COBpPEMEHHBIE PACUETHO-
Ha3HaYeHUs TEOPETUYECKUE METOJAbl XUMHM [UISl PELICHUs
npodeccuoHaIbHBIX 3314
Koa n HanmeHoBaHue OcHoBgaHue (NC,
3a,u,aqa I'IpOd)ECCVIOHaﬂbHOl‘/‘I O6beKT nnn Koa n HaMMGHOBaHItI‘e MHAOWUKATOpPa aHanns3 MHle
[eATeNbHOCTH obnactb I'IpOCbECCMOHa}'IbHOVI AOCTUXKEHUNA . Tp66OBaHVIM,
3HaHUA KomMmneTeHunn I'IpOd)eCCMOHaI'IbHOVI npeabABaAEMbIX
KomnetTeHuuun K BbII'IYCKHVIKaM)

Tun 3agay4 npodeccnoHanbHoM paeatenbHocTu: Ha

Y4HO-UCCEA0BaTENbCKUIA

OcyuiectBaeHne Hay4YHo-
nuccnenoBaTeIbCKon
[EeATeIbHOCTM MO peLleHnto
byHAAMEHTaNbHBIX U
NPWKNaAHbIX 3343y
XUMUYECKOM
HanpaBAeHHOCTU B COCTaBe
HAy4YHOro KO/IEKTUBA

XMMUYECKME
BeLLecTBa,
maTepwuanbl,
CbipbeBble
pecypchl,
NCTOYHMKM
npodeccmoHa
NbHOM
nHbopmaumn

MK-2- CnocobeH

npoBoAUTb NAaTEHTHO-

MHOOPMALMOHHbIE
nccnefoBaHUA B

BblbpaHHOM 0bnacTm

XUMUU n/mnn
CMEXHBIX HayK

MNK-2-1. NMposoanT nouck

TeMaTuKe NPOeKTa B
BblbpaHHOM 0bnacTm
XUMUU (XMMUYECKOM
TEXHONOTUK)

AHanus onbiTa,

cneunanm3npoBaHHoM nc:

UHbOpMaLMK B 19.002
naTeHTHO- 23.041
MHPOPMALMOHHBIX 26.001
6a3ax AaHHbIX 26.003
MNK-2-2. AHannsunpyet u 26.006
0606uiaeT pesynbraThl 26.009
NaTeHTHOro NOMcKa nNo 26.014

40.001 40.011




Jns  ¢opMupoBaHUsl — BbIIIEYKa3aHHBIX  KOMIETEHLMH B paMKax
TV CLATUIAHBI «YmeBoacoaepIKale OHONOTUMEPEI IIPUMEHSIOTCS
CIIEAYIOIIME METOAbl AKTHBHOTO/MHTEPAKTUBHOTO OOYYECHHMS: JIEKIIMH-OeCe/pbl,
poOIeMHbIE JIEKIUH, IPyIIIOBOX pazbop CUTYaIMOHHBIX 17§
DKCIIEPUMEHTAJIBHBIX XUMUYECKUX 3a/a4.



AHHOTauus pado4eil MporpaMMbl M CHUIJIMHBI « JIEKTPOXMMHUYECKUIl
CUHTEe3 PYHKUMOHAJIBHBIX MATEPHATOB»

JuciumuinHa « DIEKTPOXUMHUYECKUI CUHTE3 (PYHKIIMOHAJIBHBIX MAaTEPHAIIOB)
paspabotana mna ctyaeHToB Hampasienus 04.04.01 - Xumwus, Maructepckoin
nporpamMmbl  «@yHIAMEHTAJIbHBIE XHUMHUYECKHE HCCIENIOBAaHUS BEIIECTB U
MarepuaioBy». [lpu paspaboTke paboueil mnporpaMMmbl Y4eOHOW JTUCHUILIMHBI
ucrnoyib3oBan defepanbHblil TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT IO
HanpaBieHulo noarotoBku 04.04.01 «Xumus», yTBEpKICHHBIM IPUKA30M
MunuctepcTBa oOpazoanusi U Hayku PD ot 13.07.2017 Ne 655 u yueOHbI# 1U1aH

o0pa3oBaTeIbHON MTPOTPaAMMBI.
Bxogur B 4acte y4eOHOro 1UIaHa, (QOPMUPYEMYIO  yYaCTHUKAMHU

o0pa3oBaTeNIbHBIX OTHOIICHUI — JUCIUIUIUHGI TI0 BeIOOpY: b1.B.J1B.02.03.
Tpy1oeMKOCTh JUCHMIUIMHBI COCTaBiseT 3 3adyeTHbIX enuHuilbl (108 gac.).

Jlucuminaa BKIOYaeT 4 vac. JIeKnui, 32 yac. mabopaTopHbIX pabdot u 27 yac.
CaMOCTOATEIBbHON paboOThl, U3 KOTOPBIX 45 4acoB OTBOJUTCS HAa MOATOTOBKY K
sk3aMeHy. Peamusyercs mucuurmumHa B 2 cemectpe. dDopma mpoMeKyTOYHON

aTTecTaluu: 3K3ameH (2 cemectp).
Jucrummmaa «IeKTPOXUMHUYECKUN CHHTE3 (PYHKIIMOHAIBHBIX MaTEPHAIOB)

ONMMpaeTcs Ha 3HAHWSA, YMEHHS W HaBBIKH, YCBOCHHBIC IPU H3YYCHHH TaKUX
TUCIUIUTHH, Kak «Dus3uka», «Heoprannueckas xumusi», «OpraHndeckas XUMUs,
«Dusnueckas XUMHS». 3HAHUS, TMOMYyYEHHBICE TPU M3YyUYECHUU TUCIUTUIAHBI
«ONEeKTPOXUMHUUECKUN CHUHTE3 (YHKIHMOHAIBHBIX MaTEPHAIIOB», HCIOJIb3YIOTCS
Opy  BBINIOJHEHWHM  HaydyHoW  pabotel.  [lporpamma  yueOHOro  Kypca
«DNEKTPOXUMHYECKUN CUHTE3 (YHKIIMOHAIBHBIX MaTepuajoBy TMpeaHa3HaYeHa
JUIsT MarucTpaHTOB M HarpaBieHa Ha (OPMUPOBAHUE CHUCTEMATU3HPOBAHHOTO
MpeCTaBIeHNus 00 TMpeaHa3HAYCHHBINH IS OpraHU3anuu y4eOHOW paboThl 10
TUCITUIUTHHE, COACPUT OCHOBHOW TEOPETHUCCKUH MaTepual, 3aJaHus It
CaMOCTOATEITFHON pabdOThl W PEKOMEHIAIMA TI0 WX BBIOJHCHHUIO, OIHMCAHUE
nabopatopHbIX paboT, cpencTBa MeJarornyeckoro KoHTposs. JlaGopaTopHblit
MPAKTUKyM  COCTaBIAIOT  3aJaHus, CHOPMHpPOBAHHBIE Ha  Marepuase
poeCcCHOHAIBHON HAIPaBICHHOCTH KJIACCHYECKOW JJICKTPOXUMHHM M HOBBIX
UCCIICIOBAaHUN B 00NACTH DJICKTPOXMMHUH M (POPMUPOBAHMS (PYHKIIMOHAIBHBIX

MaTepHuasoB.
OpHoi M3 HOBaLMK JaHHOUM MPOTPaMMBI SIBIIIETCS aKIEHT Ha HEOOXOIUMOCTh

CYIIECTBEHHOW aKTHBHU3allUM CAMOCTOSITEIBHOM pabdOThl MarucTpaHToB IO

OCMBICJICHHUIO U aHAJIN3y MCTOJOB.
HCJ’IB IIO3HAaKOMHUTDB CTYyACHTOB C OCHOBHBIMH TCOPCTUICCKUMU

MPENCTAaBICHUAMH 00  DJJIEKTPOXMMHUYECKHX  crmocobax  (GopMUPOBAHUS
(GYHKIMOHANBHBIX ~ MaTepUAOB, HMEIOIIKUX pa3HOOOpa3HbIE CBOWCTBA H



HCIIOJIB3YCMBIC B KAUCCTBC JJICKTPOJAHBIX MATCPHAJIOB, KATAJIM3aTOPOB, 3JICKTPO- U

(hoTOKaTaIM3aTOPOB, CEHCOPOB, OMOJIOTHYSCKH COBMECTUMBIX MAaTEpHAJIOB.
3amayu:
W3JIO)KEHNE OCHOBHBIX TITOJIOKCHHH AJICKTPOXUMHH, DIICKTPOXUMHUYECKON

KHHCTUKHU, ITPUBUTUC HABBIKOB HMCIIOJIb30BAHUA IJICKTPOXUMUUCCKHUX MCTOHAOB JJIA

PEIICHUS HAYYHBIX W ITPUKIIAJIHBIX 3a/1a4,
IMOHMMAaHWsA BO3MOKXHOCTHU PA3JIMYHBIX JJICKTPOXUMHYCCKHUX MCTOHAOB, POJIH

QJICKTPOXUMHHU B CO3JaHHMHU IMPHHOUIIMAJIBHO HOBBIX BHAOB TCXHOJIIOTHMH, B TOM
YUCJIC 1 HAHOTCXHOJIOTHHU, HOBBIX MCTOYHHKOB SHCPIUU, 60pB6BI C KOppOSI/Ieﬁ B
MCIIHHHHCKOﬁ XUMHH, B IMOJYUYCHHUHN CBCPXUYUCTBIX MATCPUATIOB (1)}’HKIIPIOHEUH)HOFO

3HAUYCHUS,
3HAKOMCTBO C alaparypHbIM OCHAIICHUEM U YCIOBHUSIMU IIPOBEIACHUS

OKCIICPUMCHTA, IIPUBUTHA HABBIKOB HMHTCPIIPCTAIUN U FpaMOTHOﬁ OLCHKH

HKCIIEPUMEHTATbHBIX JAHHBIX, B TOM YHCIIe MyOIMKyeMbIX B HAYYHOU JIUTEpAType.
JUIss  yCcremHoro H3y4eHus JUCHUIUIMHBI «OJIEKTPOXUMUYECKH CHHTE3

(YHKIMOHAIBHBIX MAaTE€pUaOB» y OOYyYAIOMIMXCS JOJKHBI OBITH C(HOPMHUPOBAHBI

CJIEYIOIIHE MPE/IBAPUTEIIbHBIC KOMITETCHIINU:
* 3HAHHWE  OCHOBHBIX  pa3lieIoB  HEOPraHUYECKOW,  OpraHUYECKOM,

aHATUTUYECKON U (PU3UYECKON XUMUHU;
* YMEHUE MPUMEHATH II0JYyYEHHbIE IPU HM3YYEHHU OCHOBHBIX pa3IEIoB

XAMUHU 3HaHUS K OOBSICHCHHUIO (1)aKTOB U PE3YIbTATOB JJICKTPOXUMHYCCKUX

AKCIIEPUMEHTOB;
* HaBBIKM NMPOBEACHUSI XUMHUECKUX OIBITOB U OOBSICHEHUS UX PE3YIIbTATOB.
B pesynbrare wu3ydeHHS JUCIUIUIMHBI Yy CTYICHTOB  (OPMHUPYIOTCS

cnenyronre oduienpodeccuoHanbHbIe / TpodeccroHaaIbHbIe KOMIIETSHITHH.

HaumenoBanue Kox u naumenoBanue Kox n HanmeHoBaHue HHANKATOPA
KaTeropuu YHHBEPCAJILHON KOMIIETEHIHH JAOCTHKCHHs YHUBEPCAIbLHONH KOMIIETCHIIMH
(rpynnsi) BbIIIYCKHHKA
YHHBEPCAIBHBIX
KOMIIeTeH LU

Oobwemnpodeccuon | OIK-1. Cnocoben BomonuaTs | OIIK-1.1. Mcnonb3yeT CyIiecTBYIOMNE U
QJIbHBIC HABBIKK | KOMILIEKCHBIE DKCIIEpPUMEHTAIILHBIE | pa3paldaThiBacT HOBBIE METOMUKH MTOTYICHUS
u PacuyeTHO-TEOPETUYECKHE | U XapaKTepPHU3aLUH BEIIECTB 1 MaTepUaoB
HCCIIEZIOBAaHUS B M30paHHOH | IUIA peleHus 3a1a4d B U30paHHOl oOnacTu
o0acTi XMMHH WM CMEXHBIX | XUMHH WM CMEXHBIX HayK
HayK c UCTIOJIb30BaHUEM
COBPEMEHHBIX npuGopos, | OTK-1.2. Mcnonsyer copementoe
000opyAOBaHHE, MPOrpaMMHOE 0OecTIeueHIe

porpaMMHOTO obecriedeHus u 0a3
1 ipoeccuoHaNbHbBIE 0a3bl JaHHBIX JIJIS

JTaHHBIX po(heCcCHOHATBLHOTO

HA3HAYCHILS peleHus 3a1a4 B u30paHHON 001aCTH XUMUHU

WM CMEKHBIX HAayK

OIIK-1.3. Hcnons3yet COBpEMEHHBIE

PaCHCTHO-TCOPCTUIYCCKUC MCETOAbI  XHMHUH




JUTSL pelieHust Mpo(eCCHOHATBHBIX 3a]1a4

3anava npogeccnoHaIbHOM

OObeKT uiun

Kon 1 nHanmeHoBaHue

KO[[ 1 HAMMCHOBAHUEC
UHAWKATOopa JOCTUKCHUA

Ocnoganue (I1C,
aHaJIM3 WHBIX

o0nacTb npoecCHOHANBHOH . TpeOoBaHuii,
JIeSITENIbHOCTH npodeccroHaIbHON
3HaHMA KOMIIETEHIINH MIPEABSIBISEMBIX K
KOMITETCHIH
BBIITYCKHUKaM)
Tun 3apa4 npogeccnoHaabLHOI AeaTenbHocTH: Hayuno-uccienoBarensbcxmii
Ocy1iecTBIeHNE HAYIHO- XIMHYECKUE IIK-2- Criocoben MK-2-1. ITpoBoaut AHanu3 omeITa,
HCCIIEN0BATENbCKON BEILECTBA, IIPOBOJUTH IATEHTHO- IIOMCK IC:
JIEATENbHOCTH TI0 PEILIECHUIO | MaTepualbl, WHPOPMAITHOHHBIC CIIEUANTU3UPOBAHHOM 19.002
(byHIaMEHTATBHBIX U CBIPHEBBIC WCCIICIOBAHUS B nHpOPMAITUH B 23.041
MIPUKIIAJHBIX 33/a4 pecypcsl, BBIOpaHHOM 00nacTH MaTEeHTHO- 26.001
XUMUYECKOHN HUCTOYHUKU XUMUH W/AITH MH(OPMAITMOHHBIX Oa3ax 26.003
HaIlPaBJIEHHOCTHU B cOCTaBe | Npo(decCHOHa | CMEKHBIX HayK JTAaHHBIX 26.006
Hay4YHOTO KOJUJIEKTHBA JIBHOM MK-2-2. Ananusupyer u 26.009
nHOopMaIn 000011aeT pe3ynbTaTsl 26.014

MaTeHTHOTO MOUCKa 110
TEMAaTHKE MPOCKTa B
BEIOpaHHOM 0o0IacTH
XMMHH (XUMHAYECKOH
TEXHOJIOTHH)

40.001 40.011

I[JBI (I)OpMI/IpOBaHI/I}I BBIIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKaX JHCHUILIINHBI
«BJIeKTpOXI/IMI/I‘ICCKI/Iﬁ CHHTC3 (bYHKHI/IOHaJIBHBIX MaTrcprualioB» IIPHUMCHAIOTCA

ciacayrommec MCTOAbI aKTUBHOTO/ HHTCPAKTUBHOI'O 06yLI€HI/I$I:

MPE3EHTAlUUA C

HCIIOJIB30BAHUCM KOMIIBIOTCPA, € IIOCICAYIOIIHNM 06CY)KI[€HI/IGM MarcpuajiosB,

paboTa B MaJibIX TpyIax.




AHHOTAIMA K padoyei mMporpaMMbl Y4eOHOM IUCHUIIMHBI KAHAJIM3
NPUPOAHBIX BelIeCTB»

Pabouas nporpamma yueOHON JUCIHUIUIMHBI « AHATIN3 PUPOAHBIX BEIIECTB)
pa3zpaboTaHa Al MarucCTPaHTOB, OOYYAIOIIMXCS IO HAMPABICHUIO MOJATOTOBKHU
04.04.01 - Xumus, maructepckoil mporpamMmbl « DyHAaMEeHTaJIbHbIE XUMUYECKHUE
UCCJICIOBAaHUSI BEIIECTB U MmarepuasnoB». [lpu pazpaboTke paboueil mporpammsl
y4eOHOW  JUCUMIUIMHBI ~ UCHONb30BaH  DenepanbHBIi  TOCYHapCTBEHHBIN
oOpa3oBaTelbHbI CTaHAAPT MO HamparieHuio moarotoBku 04.04.01 «Xumusy,
YTBEPKJICHHBIN TIprKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PD ot 13.07.2017
Ne 655 u yueOHnbIil i1aH 00pa30BaTENbHON MPOTPaAMMBI.

Bxogur B wyactb y4yeOHOro nmijaHa, (OPMHUPYEMYIO YYaCTHUKaAMU
0o0pa3oBaTesIbHbIX OTHOIIEHWI — IUCIMIUIMHBI 110 BbIOOpY: B1.B.J[B.02.04.

TpynoeMKoCTh AMCHMIUIMHBI cOCTaBisieT 3 3adeTHbIX eauHuibl (108 dac.).
JucuurminHa BKIoyaeT 4 vac. Jiekuui, 32 vac. abopaTopHbix pabot u 27 yac.
CaMOCTOATENbHON paboThl, U3 KOTOPHIX 45 4acoB OTBOJUTCSA HA MOATOTOBKY K
sk3aMeHy. Peanusyercs mucuumumHa B 2 cemectpe. dDopma mpoMeKyTOYHOH
aTTecTalnu: 3K3aMeH (2 cemecTp).

Ienu ocBOeHUS TMCUMIIINHBI

[enssmMu OCBOEHUS JUCLMILIUHBI SABIISIOTCS:

[TpuobpeTeHne TeOpeTUYECKUX 3HAHUN, MPAKTUYECKUX YMEHHUI U HaBBIKOB B
00JIacTu aHalln3a MPUPOIHBIX BEIIECTB.

3agaum:

1. TlpuoOpereHue TEOPETUYECKUX 3HAHUU 00 OCOOEHHOCTSIX METO/OB
BBIICJIEHUS IPUPOIAHBIX COEIMHEHUN.

2. OcBoeHHE OCHOBHBIX NIPUEMOB H METOJOB AaHAIN3a IPUPOIHBIX
COCIUHECHUM,

3. 3HaKOMCTBO C aHAJIM30M KOHKPETHBIX MPUPOAHBIX OOBEKTOB.

JIist ycnemrHoro M3y4eHus JMCHMIUIMHBI Yy OOydaroluXcsl JOJKHBI OBbITh
chOpMHUpOBaHbI  CJENYIOLIUME MPEABAPUTEIbHbIE  KOMIIETCHIIMH:  BIAJICHUE
HaBbIKAaMU IPOBEACHUS XUMHUYECKOTO AKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKMMH M AHAJIUTUYECKMMHM METOJAMHU IOJIYYEHUS M HCCIEIOBaHUS
XUMHYECKHX BEIIECTB U PeaKklui, ClIOCOOHOCTh MCMOIb30BATH OCHOBHBIE 3aKOHBI
€CTECTBEHHO-HAYYHbIX JUCIHIUIUH B MPOPECCUOHATILHON JESATEIbHOCTH.

B pesynprare u3ydeHHs JaHHOW AMCHUIUIMHBL Yy  OOyYaromuxcs
(OpMHUPYIOTCS CIETYIOUE KOMIIETEHIIUN:

HaumeHoBaHue Kon u HaumeHoBaHue Koa n HauMeHOBaHNe HHANMKATOPA 10CTHKEHUS
KaTeropuu YHHBepCaJILHOI KOMIeTeHIuI YHHBepCaIbHOI KOMIeTeHIIUU
(rpynnsbi) BBIIIYCKHUKA

YHHMBePCAJTbHBIX
KOMITeTEeHIHI




OIIK-1. Cnoco0OeH BBIMOIHATH
KOMILJIEKCHBIC
AKCIIEPUMEHTAIIbHBIE u
pacyeTHO-TEOPETUUECKUE
WCCTIeIOBaHUsT B M30paHHOM
00JIaCTH XUMHHU HIA CMEXKHBIX

O6menpodeccuo
HayK c HCIIOJIb30BaHUEM
HAJIbHBIC HABBIKH
COBPEMEHHBIX pubopoB,
MIPOTPAMMHOTO OOCCIICUCHHS U
0a3 JTAHHBIX
po¢eCCUOHATBLHOTO
Ha3HAYCHUS

OIIK-1.1. Mcnionb3yeT CyIIeCTBYIOIINE 1
pa3pabaTbiBaeT HOBbIE METOAUKH MOTYICHUS
Y XapaKTepU3alliy BEIIECTB U MaTepPHUajIOB
JUIS pellieHus 3a7a4 B U30paHHOM obnacTu
XVUMHH WM CMEKHBIX HayK

OIIK-1.2. Mcnonb3yeT COBpEMEHHOE
o0opymoBaHue, IPOrpaMMHOE 00eCIIeYeHUE 1
npodeccruoHanbHbIe 0a3bl JaHHBIX AJIs
perieHus 3a/1a4 B n30paHHON 00J1aCTH XUMUHU
WM CMEXHBIX HAyK

OIIK-1.3. Ucnoneiyer COBpEMEHHbBIE
pPacyeTHO-TEOPETUYECKHE METO/Ibl XUMHHU IS
pemieHust MpoeCCHOHAIBHBIX 3a/1a4

Ocnoganue (I1C,
Kon 1 HaumeHOBaHHE
" OOBEKT uiIu Ko n nammenoBanune aHaAJINA3 UHBIX
3anava npogeccnoHaIBHOM . WHIIUKATOPa TOCTHKEHUS .
obmacTh npodeccruoHanbHON . TpeOOBaHUH,
JIESITEIEHOCTH npodeccrnoranbHON
3HaHMSA KOMITETECHITIH TIPEABSBISIEMBIX K
KOMITETCHIINH
BBIITYCKHUKAM)
Tun 3aga4 npodeccuonanbHoii AesitenbHocTH: HayuHo-Hcciien0BaTe1bCKui
Ocy1iecTBICHNE HAYIHO- XUMHUYECKHE IK-2- Criocoben NK-2-1. [IpoBoaur AHanu3 omnebITa,
HCCIIEI0BATEIBCKON BEIIECTBA, MPOBOJNTH MMATEHTHO- | MOWCK IC:
JIEATENBHOCTH 110 PEIICHUIO | MaTCpUalbl, nH(pOpMaIIOHHBIE CHelHanu3upOBaHHON 19.002
(byHIIaMEHTaJIBHBIX 1 CBIPBEBBIC HCCIIENOBAHNS B uHpopmary B 23.041
MIPUKIIAAHBIX 3a/1a4 pecypchl, BBIOpaHHOM 00nacTH MaTeHTHO- 26.001
XUMUYECKOH HUCTOUHUKHI XUMHUH W/UITH MH(OpPMAIIMOHHBIX 0a3ax 26.003
HaIpaBJIIEHHOCTH B COCTaBe | MPO(ECCHOHa | CMEKHBIX HayK JTAHHBIX 26.006
Hay9YHOTO KOJUIEKTHBA JILHOM MMK-2-2. Ananu3upyer u 26.009
nHpOPMALTTI 000011I1aeT pe3ynbTaTsl 26.014
MaTEHTHOTO MTONCKA MO 40.001 40.011
TEMaTHKe ITPOEKTa B
BBIOpaHHOM 00nacTH
XUMMHU (XUMHUYECKON
TEXHOJIOTHH)

st hopMupoBaHUs BBINIEYKAa3aHHBIX KOMIETEHITUN B paMKax TUCIUATLTAHBI

«AHanu3  OPUPOAHBIX  BEIIECTB»  HCHOJB3YIOTCSA  CIEAYIOIIME  METOBI

aKTUBHOTO/MHTEPAKTUBHOTO OOYYECHHSI: MPOOIEMHBIE JICKIIUH.




AHHOTaIUs K pado4yeil mnporpamMMe JUCUUILJINHBI
«TBepaoga3Hblil CHHTE3 3JIEMEHTOOPIrAaHUYECKHUX COeIMHECHUID)

PabGouas mnporpamma yueOHOUM mucummuiuHbl «TBepmodasHblii  cuHTE3
DIIEMEHTOOPTAaHUYECKUX  COCAUHEHWW»  pa3paboTaHa Jis  MarvucTPaHTOB,
oOyuatomuxcsi mo Hampasienuio moaroroBku 04.04.01 - Xwumus, maructepckon
nporpamMmbl  «DyHJAMEHTaIbHBIE XUMUYECKHUE HCCIEIOBAaHUSI BEIIECTB U
MarepuaioBy». Ilpu paspaboTke paboueil mporpaMMmbl Y4eOHOU JUCHUILIAHBI
ucrnoyib3oBaH DefepanbHblil TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT IO
HarpaBieHuo noArotoBku  04.04.01  «Xumwus», yTBEpPKIACHHBIA MNPHUKA30M
MunuctepcTBa oOpazoBanusi U Hayku PD ot 13.07.2017 Ne 655 u yueOHbI# 1U1aH
o0pa3oBaTeIbHON MTPOTPaAMMBI.

Bxogur B wyacth yueOHOro rmiaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeNIbHBIX OTHOIICHUI — IUCIHUIUIUHBI TI0 BeIOOpY: B1.B.J1B.02.05.

TpynoeMKocTh AMCHMIUIMHBI cOcTaBiisieT 3 3adeTHbiX eauHuIpl (108 dac.).
Jluctinrinaa BKIOYaeT 4 vac. JIeKnui, 32 vac. mabopaTopHbIX pabdot u 27 yac.
CaMOCTOATEITLHON pabOThl, W3 KOTOPHIX 45 YacoB OTBOJAUTCS Ha TMOATOTOBKY K
sk3aMeHy. Peamusyercs mucuumumza B 2 cemectpe. dopma mpoMeKyTOYHON
aTTecTaluu: 3K3ameH (2 cemectp).

ConepxaHue AUCHUIUIMHBI OXBaThIBAET CIEAYIOUIMHA KpPYr BOIPOCOB:
OcobOeHHocTH W BHIBI TBepAO(a3HOro cHUHTE3a. MeToJ MeXaHOXUMHUYECKOU
aKTUBAllUM M €ro HCHOJb30BaHUWE [UJIi CHUHTE3a SJIEMEHTOOPTaHHYECKUX
coenuHeHuit. O030p U aHANIM3 HAYYHBIX UCCIEA0BAHUM B 3TOM 00IaCTH.

[IpenBaputenbHble KOMIIETEHIIMHM, KOTOPHIMHU JOJDKHBI O0JIaJaTh CTYAECHTHI
IUISl OCBOEHUSI IAHHOW TUCLIMTUINHBI:

CIIOCOOHOCTBIO  BBITIOJIHATH CTaHJAPTHBIE OMEpaluu 10 MpeiaraéMbIiM
METOIUKAM;

BJIa/ICHHEM 0a30BBIMHM HABBIKAMHU HCIIONH30BAHUS COBPEMEHHOM ammaparypbl
IIPU IPOBEACHUU HAYUYHBIX HCCIICI0BAHMUIA;

BJIQJICHHEM CHCTEMON (DyHIaMEHTAThHBIX XUMHUYECCKUX TIOHSITHA;

CHOCOOHOCTBIO TMPHUMEHSITh OCHOBHBIE €CTECTBEHHOHAyYHbIE 3aKOHBI U
3aKOHOMEPHOCTU DPA3BUTHUSI XUMUYECKOM HAYKHM TpPHU aHAJIU3€ IMOJYYEHHBIX
PE3yIBTATOB;

[{ensitMu OCBOEHMS TUCUUILIMHBI SBIISETCS OCBOCHHUE 3aKOHOB TBEPA0(Pa3HOIO
CUHTE33a, Kak OJHOTO M3  COBPEMEHHBIX  METOJOB, Ha  IpUMEpe
AIIEMEHTOOPTaHUYECKUX COCTUHEHUM.

3agaun:

1.I[Ipnobperenune 3HaHuit 06 0COOEHHOCTSIX TBEPAO(]PA3HOTO CUHTE3A.



2.YcBoeHue 3HAHWUW O BIMSHUM YCIOBUM MEXaHOXUMHUYECKOW 00pabOTKM Ha

COCTaB U CBOMCTBA MMOJIy4aCMBbIX ITPOAYKTOB,

3.3HaKOMCTBO C TEPMOJMHAMHYECKMMH W KHHETUYECKUMHU (haKTopaMu

TBEpAO(]A3HBIX MPOLIECCOB.

B  pesynsrare

V3YYCHUS JAHHOU

JUCHUIUIMHBL Yy  0OydYaromuxcs

dbopMupyroTCcs  cieayromme odnenpopeccuoHalbHbie M MPO(deCCHOHABHBIC

KOMIICTCHIIUN:
HanmenoBanmne Koa m HamMeHoBaHHne Koa n HanMeHOBaHUe MHIMKATOPA 10CTHKEHUSI
KaTeropuu YHHBEPCAJILHON KOMIIETCHIMH YHHBEPCAIBbHONH KOMIICTCHIINH
(rpynnbi) BBINIYCKHUKA
YHuBEpPCAJIbHBIX
KOMIICTCHIIUH
OIIK-1. Cnocob6en swimonasTh | OIIK-1.1. Mcrionb3yeT cymecTBylomue u
KOMILJIEKCHBIE pa3pabaTbiBaeT HOBbIE METOAHUKH TTOTYICHUS
JKCIIEPUMEHTAJIbHBIE U | ¥ XapaKTepU3alluy BEIIECTB U MaTepuajIoB
pacYETHO-TEOPETUYECKHUE JUTS peIlieHus 3a7a4 B M30paHHOM o0nacTu
UCCIIEOBaHUS B  M30paHHON | XMMUU WIHM CMEXHBIX HayK
O6menpodeccro obnmact xumuu i cMmexHbx | OIIK-1.2. Mcnonb3yet coBpeMeHHOe
HayK c UCIOJIb30BaHUEM | 000pydOBaHUE, MPOTpaMMHOE 0OecTieueHne u
HaJIbHbIE HABBIKU
COBPEMEHHBIX npubopoB, | mpodeccruoHaNbHbIe 0a3bl TaHHBIX IS
MIPOTPAMMHOTO OOECIICUCHHsI W | pelIeHUs 3a/1a4 B U30paHHOM 00JaCcTH XUMHUHU
0a3 JIAHHBIX | WJIM CMEXHBIX HayK
po¢eCCUOHATBLHOTO OIIK-1.3. Ucnonw3yer COBPEMEHHBIEC
Ha3HA4YCHUS pacCYETHO-TEOPETUUECKUE METOJIBI XUMHUU IS
peuieHus npodeccruoHaIbHbIX 3a1a4
Kog u HaumeHoBaHue OcHosaHue (MNC,
3a,u,aqa I'IpO(beCCVIOHaﬂbHOl‘;I O6beKT nnn |'(O,EI| n HaMMEHOBaHVle MHAOAWUKATOPa aHanns3 VIHle
[eATENbHOCTH obnactb I'IpOdDECCMOHa}'IbHOVI AOCTUXKEeHUA 3 TpE‘GOBaHVIM,
3HaHUA KomMmneTeHunn I'IpOCbeCCMOHaJ'IbHOVI npeabABaAEMbIX
KOMMeTeHLUK K BbINYCKHWKaM)

Tun 3agay npodeccMoHanbHOM AeATenbHOCTU: HayuHo-UCC1en0BaTeNbCKUA

OcyLiecTsaeHne Hay4yHo-

nccnenoBaTeIbCKoM

AEATENbHOCTM N0 PeleHnto
byHAAMEHTaNbHBIX U

NPUKNaAHbIX 334au
XMMUYECKOM

HanpaB/1eHHOCTN B COCTaBe
HAy4YHOro KO/I1EKTUBA

XUMUYECKne MK-2- CnocobeH MNK-2-1. NMpoBoanT nouck AHanus onbliTa,
BELLeCTBa, NPoOBOAMUTb MAaTEHTHO- cneunannm3npoBaHHOM nc:
matepuansl, MHbOPMaLMOHHbIE UHbOpMaLMK B 19.002
CblpbeBble nccnepoBaHuA B NaTeHTHO- 23.041
pecypcbl, BblbpaHHOM 061acTn MHPOPMALMOHHBIX 26.001
MCTOYHUKMU XUMUK U/ nnm 6a3ax AaHHbIX 26.003
npodeccMoHa | CMEeXHbIX HayK MNK-2-2. AHannsunpyet u 26.006
JIbHOM 0606uiaeT pesynbraThl 26.009
MHbopmaumn NaTeHTHOro NMoMcKa no 26.014

TemaTuKe NpoeKTa B 40.001 40.011

BblbpaHHOM 061acTn

XMMUK (XMMUYECKoMn

TEXHONOTUK)

Jl1st popMupOBaHMS BBINIEYKA3aHHBIX KOMIIETEHIIMN B paMKax JUCIUTIUIAHBI

«TBepnodazublii CHHTE3 JIEMEHTOOPTAHUYECKUX COSAMHEHUI MPUMEHSIOTCS




CJIEYIOITUE METOBI aKTUBHOTO/ MHTEPAKTUBHOTO O0y4EHHMsI: TTPOOIEMHbBIE
JIEKIINH, UCCIIEIOBATENbCKIE Tab0paTopHbIe PaOOTHI.



AHHOTaIMs K pado4yeid mporpaMmMe AU CHUINIAHBI
«XuMHe JeHIPUMEPOB)

HNucrummaa  «XuMHS  ACHAPUMEPOBY»  pa3paboTaHa MJisi  CTYACHTOB
HarpasieHus 04.04.01 - Xumus, maructepckon nporpammel « OyHIaMeEHTaIbHbBIE
XUMUYECKUE HCCIIEIOBAHUS BEIIECTB U MarepuaioBy». [lpu pazpaboTke paboueit
MpOrpaMMbl Y4eOHOUN AUCIUIUIMHBI UCTIOIB30BaH DeiepalibHbIN roCcyaapCTBEHHbBIN
oOpazoBareNbHbIM CTaHAApT O HampaieHHt0 ToaroroBku 04.04.01 «Xumusy,
YTBEPKJEHHBIN nprukazoM MunucrepcTa oopazoBanus u Hayku PO ot 13.07.2017
No 655 u y4ueOHBIi 1aH 00pa30BaTEILHON TPOTPAMMBL.

Bxogur B wyacth yueOHOro rmiaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeNIbHBIX OTHOIICHUI — IUCHHUIUIUHBI TI0 BeIOOpY: B1.B.J[B.03.01.

Tpyno€MKOCTh AUCHMIUIMHBI cOCTaBiseT 5 3adeTHbIX eauuull (180 wac.): u3
Hux jekuuu (14 gac.), maboparopueie paboTsl (54 4dac.), caMmocTosiTeNnbHas paboTa
(76 wyac.), U3 KOTOpbIX 36 YacoB OTBOAMTCS Ha TOJATOTOBKY K JK3aMEHY.
Peanusyercs aucummimza B 3 cemectpe. @opma MPOMEKYTOUYHOW ATTECTALIUU:
sK3aMeH (3 ceMecTp).

ConepxaHue AUCHUIUIMHBI OXBaThIBAET CIEAYIOUIMHA KpPYyr BOIPOCOB:
COBPEMEHHOE COCTOSIHUE XHMHUHU  Pa3BETBICHHBIX KPEMHUHUOPraHUYECKUX
COCIMHEHUMN, TEHACHIIMU Pa3BUTHUsl HAINpaBICHHUs, BO3MOXHOCTH MPUMEHECHHS U
MCIIOJIb30BaHUS MOTYYaEMbIX COSAMHEHUI U MaTepraioB Ha UX OCHOBE.

Jucunminaa «XuMHust JEHAPUMEPOBY» JTOTUUECKU U COIEPKATENBHO CBA3aHA
C TaKMMHU KypcaMHu, Kak oOpraHudeckas, Quiznueckas xumuu. g ycremHoro
OCBOCHHMS  Kypca  HEOOXONMMBI  3HAaHUS WU YMEHHS 10  XUMHH
AIIEMEHTOOPTaHNYECKUX U KOOPJAMHAIIMOHHBIX COCTUHEHUN, (PU3UKO-XUMUYECKUM
METOJIaM HCCJIEIOBaHUS BEIIECTB, HABBIKM M YMEHHE padOTaTh C XUMUYECKOU
JUTEPATYypOH, DICKTPOHHBIMU 0a3aMH JIaHHBIX, HABBIKM TATEHTHOTO IOMCKA,
yMeHHe paboTaTh ¢ XUMHUYECKUMHU MporpaMMamMu 1Mo o0padoTKe JaHHBIX (PU3UKO-
XUMHUYECKOTO UCCIIET0BAHNS BEILIECTBA.

Ieab: ocBOEHHME OCHOBHBIX TNOHSTUNA W 3aKOHOB XHUMHH JICHJIPUMEPOB;
M3y4yeHHue OOIMX TPUHIUIIOB CTPOCHUS W KilacCU(DUKAUKM JACHAPUMEPHBIX
CTPYKTYp, UX IPUMEHEHHUSI B PA3TUYHBIX HAYKOEMKHUX OTPaCIIsX.

3apaum:

l. 3yunTh COBPEMEHHOE COCTOSIHUE XHMHUHU JICHAPUMEPOB, TEHICHIINU
pa3BUTHs HANpaBJICHUSA, BO3MOXXHOCTh NPUMEHEHUS W HCMOJIb30BaHUS
MOJIy4Ya€MbIX COEIMHEHUI U MAaTE€pUaJiOB HAa UX OCHOBE.

2. W3yunth XUMHIO JCHAPUMEPOB; KIACCU(DUKAIMIO U HOMEHKIATYDY,
METOJIOB CHUHTE3a JCHAPUMEpPOB, (HU3Mdyeckne MW XUMHUYECKHE CBOWMCTBA
JACHIPUMEPOB, PEAKIIMOHHYI0 CHOCOOHOCTH JEHAPUMEPOB IO OTHOIIECHUIO K
HYKJICO- U AIIEKTPOPUIBLHBIM peareHTaM, IMyTH MPAKTUYECKOTO MCTIOIb30BaHU.



3. Hayuurcs

CUHTE3UPOBATh

u HCCIICO0BAThb

JCHJIPUMEDBHI,

OCYIICCTBIIATh OKCIICPUMCHTBI IO OYMCTKC W aHAJIM3Yy ITOJYYCHHBIX COCI[HHCHHﬁ.

IlepBUYHO CaMOCTOSTENBHO AHAJIM3UPOBATH NOJYYEHHBIN pesynsrar. [IpoBoauTs

JIUTEPaTypPHBIN ITOUCK.

4. OBnaneHue HaBbIKAMU OOpPaOOTKU IMOJIYYEHHBIX JAHHBIX C IOMOILBIO

BCIIOMOTaTENbHBIX KOMIBIOTEPHBIX MPOrpaMM (PEAaKTOPbl XUMUYECKHUX (HOpMYI,

JaHHBIX XpoMarorpaduu, CIEKTPOCKOIHUH U T.1T)

I[J'IH YCIICIIHOIO HM3YUCHHA AWCHUITIIIHMHBI

«XuMHSL JACHIPUMEDPOBY» Y

oOyyYaromuxcsi JOJKHBI ObITh C(OPMHUPOBAHBI CIEAYIOIINUE MpEABAPUTEIbHBIC

KOMIICTCHIIMU
HaumenoBanmne KOZI U HAUMECHOBaAHHE KOZI H HAMMECHOBAHHUEC MHAUKATOPA JOCTUIKCHUSA
KaTreropumn yHHBepCﬂJ’IbHOﬁ KOMIICTCHI MU yHl/IBepcaﬂbHOﬁ KOMIICTCHI MU
(rpynnsbi) BBINIYCKHUKA
yHuBepcCaabHbIX
KOMIICTCHIITUH
OIIK-1. Crnocob6en BbimonusATh | OIIK-1.1. Mcnonb3yeT cyiiecTByomue u
KOMIIJIEKCHBIE pa3pabaTbIBaeT HOBbIE METOAUKH
JKCIEPUMEHTAJIbHBIE U | NIOJIy4EHUS U XapaKTepU3alluU BELIECTB U
pacueTHO-TEOPETHUECKHE MaTepHualoB Ui PeIeHuUs 3aa4 B
ucClleloBaHUA B M30paHHON | M30paHHOI 001aCTH XUMHM WIIA CMEKHBIX
0o01acTi XUMHHM WIA CMEXKHBIX | HayK
Obmenpodeccuo | Hayk c ucnons3zoBanueM | OIIK-1.2. Mcnone3yeT coBpeMeHHOE
HaJIbHBIC HABBIKM | COBPEMEHHBIX npubopoB, | 000pyIOBaHKE, TPOrPAMMHOE 0OECIIeUeHHE
MIPOrpaMMHOIO obecrieueHust | | ¥ MpodecCuoHaIbHbIe 0a3bl JaHHBIX IS
6a3 TAHHBIX | peIIeHHs 3a7a4 B N30paHHON 00IacTH
po¢eCCHOHATBHOTO XVUMHH UM CMEKHBIX HayK
Ha3HA4YCHUs OIIK-1.3. Ucnonmp3yer  COBpPEMEHHBIE
pacueTHO-TEOPETUYECKUE METOIbl XUMUU
JUIs pelieHus: npohecCUOHAIBHBIX 3a1a4
Kog 1 HaumeHoBaHue OcHoBgaHue (NC,
3a,u,aqa I'IpOCbECCVIOHGﬂbHOVI O6beKT nnn Koa n HaMMEHOBaHV‘I’e MHOWKATOPa aHanns3 VIHle
[eATeNbHOCTH obnactb I'IpOCbeCCMOHaJ'IbHOI/I AOCTUXKEHUNA 3 Tpe6OBaHI/IM,
3HaHuA KOMMeTeHUUn npodeccMoHanbHOM npeabABASEMbIX
KomneteHuuun K BbII'IYCKHVIKaM)

Tun 3aga4 npodeccuoHanbHOM AeATeNbHOCTU: HayuHo-UcchenoBaTenbekuin

OcyLiecTBaeHUe Hay4YHo-
nccnefoBaTeNIbCKoM
OeATeNbHOCTU MO peLleHunto
byHAamMeHTaNbHbIX U
NPUKaAHbIX 3343y
XMMUYECKOM
HanpaBNeHHOCTU B cOCTaBe
Hay4YHOro KONNEeKTUBA

XMMUYECKME
BeLLEeCTBa,
maTepwuanbl,
CbipbeBble
pecypcbl,
NCTOYHMKM
npodeccmoHa
NbHOM
MHbOopMaLmm

NK-3 CnocobeH Ha
OCHOBE KPUTUYECKOTO
aHa/NM3a  pesynbTaToB
HWUP 7 HUOKP
oueHuBaTb
nepcneKkTuBbl nxX
NPaKTUYeCcKoro
npuMeHeHus "
npogoxKeHua pabot B
BbibpaHHOW  obnactu
XUMUK,  XMMUYECKOM
TEXHON0TUN nnm

NK-3-1.
Cuctematusumpyet
MHpopmaLmtio,
nony4yeHHyto B xone HUP
n HWOKP, ananusmpyet
ee 1 conocTaBaneT ¢
ANTEepaTypHbIMU
LaHHbIMU
MNK-3-2.
BO3MOXHble
HanpaBneHUA pasBUTUA
paboT W nepcneKkTusbl

Onpeaenset

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




CMEXHBIX C XMMWEN | NpaKkTUYecKoro
HayKax nNpUMeHeHnn
NONYYEHHbIX
pe3ynbTaToB

Jliist popMupoBaHHMsI BBINIEYKa3aHHBIX KOMIIETCHITUH B PaMKaxX JTACIATLTIAHBI
«XUMUS JCHAPUMEPOBY» MPUMEHSIOTCS CIICAYIONINE METOIbI AKTHBHOTO/
MHTEPAKTUBHOTO 00yUCHUS: npooieMuble 1eKyul, paboma 6 Maivlx cpynnax




AHHOTaNUs K pado4yeil nporpamMMe JUCUUILJINHBI
«OCcHOBBI OMOXMMUM

JucuunnuHa «OcCHOBBI OMOXMMHUW» pa3paboTaHa Ui MAarucTPaHTOB
HarnpasieHus 04.04.01 - Xumns, marucrepckor nporpammbl «DyH1aMeHTaIbHbIE
XUMUYECKUE MCCIICIOBAHUS BELIECTB W MarepuanoBy. IIpu paszpaborke paboueit
MpOrpamMMbl Y4eOHON TUCHUIUIMHBI UCTIONb30BaH DenepanbHblidl roCy1apCTBEHHBIH
oOpasoBareybHbIA CTaHAApT Mo HampaiaeHUut0 ToAroToBKH 04.04.01 «Xumwusy»,
yTBEPKJEHHBIN nprkazoM MunucrepcTa oopazoBanus u Hayku PO ot 13.07.2017
No 655 u y4ueOHBIi 1J1aH 00pa30BaTEILHON TPOTPAMMBL.

Bxogur B wyacth yueOHOro rmaHa, GOpPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa3oBaTeNbHbIX OTHOIICHUI — IUCIUIUIUHGI TI0 BeIOOpY: B1.B.J[B.03.01.

Tpy10o€MKOCTh TUCIUIIMHBI COCTABIAET S 3aueTHBIX eauHull (180 vac.): u3
Hux jekuuu (14 gac.), maboparopueie padboThl (54 4dac.), caMmocTosITeNbHas paboTa
(76 uac.), u3 KOTOpbIX 36 4YacoB OTBOIUTCS Ha MOATOTOBKY K HK3aMEHY.
Peanusyercs aucummmza B 3 cemectpe. @opMa IMPOMEKYTOUYHOW ATTECTALIMU:
sK3aMeH (3 ceMecTp).

Kypcy «OcHOBbI OHOXMMHM» MpPEALIECTBYIOT HEOOXOIMMBIE Ul  €ro
MOHMUMaHUsl Kypchl: «Opranuueckas xumus», «Heopranuueckas Xumus»,
«AHanutuyeckas Xxumus», «buonorus ¢ ocHoBamMu 3KoJI0TUNY, «bruooprannyeckas
XuMus». B mporpamme Kypca paccMaTpUBAaOTCS 3aKOHOMEPHOCTH XHMHYECKHX
MPOLIECCOB >KU3HEACITEIIbHOCTH, PACIIPEIENICHUs, COCTaBa, CTPYKTYpbl, QyHKINH,
CBOMCTB M IMPEBPAILICHUI BEUIECTB, MPUCYLIUX >XUBBIM OpraHM3MaM, a TaKKe
NpeBpaIleHUN, 00€3BPEKUBAHUS KCEHOOMOTHKOB M MCKYCCTBEHHBIX MAaTE€pHaIOB,
WX BIUSHUSA HAa JKUBBIC OpPraHU3Mbl U Ha Ouocdepy B I€JIOM, STallbl Pa3BUTHS
O1oXUMUU U OMO’HEPIeTUKHU, LIENH U 33]]a4l, UHCTPYMEHTBI U METOJIbI OMOXUMUH.

Heanb: [Ipuobperenne cTyaeHTaMU TEOPETUUECKUX 3HAHUN M (POPMUPOBAHHE
aBBIKOB M YMEHHUU B 001acTu coBpeMeHHON Ouoxumuu. [lomydeHue 3HaHUU O
CTPYKTYp€ M CBOMCTBAaX XMMHUYECKHX COEIMHEHUN, BXOIALIMX B COCTaB >KMBBIX
OpraHu3MOB, 00 OCHOBHBIX 3aKOHOMEPHOCTAX OHMOXMMHUYECKHX IPOLECCOB U
MEXaHU3MaxX PEryisiliui OOMeHa BEUIeCTB. YIIyOJNE€HHOE M3yYEeHHUE COBPEMEHHOMU
oOmelt Ouoxumuu, Kotopas sBiseTcss (yHAAMEHTAIbHOW OMOJIOrMYECKON

JTACHUILIMHOM, HEpPa3pbIBHO CBSI3aHHOU C OpPTraHUYECKOU XUMHUEH,
OMOOpPraHUYECKON XUMUEH U MUKPOOHOIOTHUEH.

3agaun:

1. ChopmupoBaTh  MpEACTaBICHUS O  MPEAMETe  HCCIICIOBaHUS,

MOHSATUIWHOM arrapare U METOI0JIOTMYECKON 0a3e OMOXUMUU;

2. [To3HaKOMHUTH CTYJICHTOB C OCHOBHBIMHU 3TallaMU Pa3BUTHSI OMOXUMHUH,
WX 3HAUEHHWEM JUIsl perieHus: oOmednogorndeckux u mpoodimem. DopmupoBarh
MIPE/ICTABIICHNE O COBPEMEHHOM COCTOSIHMHM U TIEPCTICKTUBAX PA3BUTUS OMOXUMHH



1 OHMOPHEPreTHKH KaK HaIlpaBiICHUS HAyYHOM W MPAKTHYECKOW IeATEIbHOCTH
YEJI0BEKA,

3. [IpyBUTE yMEHHS W HABBIKM MPAKTUYECKUX pPabOT B obmactw
OMOXUMMUHU.

Jns  ycnemHoro wu3y4yeHus AUCHUIUIMHBL «OCHOBBI OHOXUMHUH» Yy
o0y4Jaronuxcsi JA0HKHBI ObITh C(HOPMUPOBAHBI CIEAYIOIMIME 3HAHUS U YMEHUS:
3HAaHUE OCHOBHBIX pAa3/EJIOB HEOPraHWYECKOW, AHAIUTUYECKOW, OPraHUYECKOM,
OMOOpPraHWYECKOH XUMHUM, OOIICH OHOJOTMM W DSKOJIOTHU;, YMEHHE NPUMEHATH
MOJIyYEHHBIE MPU W3YYCHUW OCHOBHBIX Pa3/eliOB XMMHHM W OHOJOTUM 3HAHUS K
00BbsICHEHUIO (PAKTOB W PEIICHUIO CHUTYAllMOHHBIX 3aJ1ad; HAaBBIKU IPOBEICHUS
XUMHUYECKUX M OWOJIOTHYECKUX SKCIIEPHUMEHTOB M OOBSCHEHHMS HMX PE3yJbTaToB,

COOTBETCTBYIOITUE TIPEIBAPUTEIHHBIM KOMIIETCHITUSIM:
e CrocoOHOCTH K a0CTPAaKTHOMY MBIIUICHUIO, aHam3y, cuHTe3y (OK-1).

L BJIaI[GHI/Ie HaBBIKaMH XUMHNYCCKOT'O

AKCIIEPUMEHTA,

OCHOBHBIMH

CUHTCTHYCCKMMHU MW QAHAJIUTHYCCKHMHU MCTOAAMHU IIOJIIYUYCHHA M HCCIICOOBAHUA

XuMH4YecKux BemiecTB U peakiuid (OITK-2).

e [ OTOBHOCTH PYKOBOJUTbH KOJUIEKTUBOM B cpepe cBoel nmpodeccroHanbHON

ACATCIIBHOCTH, TOJICPAHTHO BOCIIpUHUMATDH

COIIMaJIBHBIC,

KoH(eccuoHalbHbIe U KyabTypHbIe pazauuns (OIIK-8).
B pesynbrare nzydeHus: JaHHOW JUCITUIUIMHBI Y 00y4darommxcsi GopMUPYeETCS

cnenyromre oouenpodeccuoHanbHbIe U IPO(ecCHOHaTbHBIC KOMIIETSHIIHH.

OTHHYCCKHUC,

HaumenoBanue Kox m HamMeHOBaHHe Kon v HauMeHOBaHUE HHAMKATOPA 1OCTUKEHU S
KaTeropumn YHHUBepcaJbHOIl KOMIeTeHIUH YHUBEPCAJILHON KOMIETEeHIMH
(rpynmnb) BBINYCKHUKA

YHHBEPCAJIBHBIX

KOMIIeTeHII M

O6menpodeccrnon
ATLHBIC HABLIKH puOopoB, MPOrpaMMHOI0 | 00OpY0BaHUE, MPOTPAMMHOE 00ECIICUCHUE U
obecriedyeHnss W 0a3  JMaHHBIX | Ipod)eCCHOHANBHBIC 0a3bl JAHHBIX JJIS PEIICHUS
PO eCCHOHAITEHOTO Ha3HAUYCHUS 3a/1a4 B M30paHHOM 00JIACTH XUMHH HITH

OIIK-1. Cnocoben Bomoaaats | OIIK-1.1. Mcnons3yer cymecTByIOmuUe 1
KOMIUIEKCHBIE JKCTIIEpUMEHTAJIbHBIE | pa3pabaThiBaeT HOBbIE METOAMKH TONYUCHUS U
u pPacYeTHO-TEOPETHUECKHE | XapaKTepHU3allii BEIIECTB U MaTePUaIOB s
UCCIIEIOBAHUS B n30paHHOM | pemieHus 3a1a4 B U30paHHON 001aCTH XUMUHU
00J1aCTH XMMHH WM CMEXHBIX HAayK | HJIM CMEXHBIX HayK
¢ wucnonb3oBanueMm coBpemeHHbIX | OIIK-1.2. Mcnonb3yeT coBpeMeHHoe

CMEXHBIX HayK
OIIK-1.3. Vcnons3yeT COBpEeMEHHbBIE PACUE€THO-
TEOPETHYCCKUE METOAbl XMMHHU JJIs PEUICHHUS
npodeCcCHOHANBHBIX 3a]1a4d

Ocnosanue (IIC,
Kon n HammeHnoBanue
. OOBEKT HIn Konx n nammenoBanue aHaJIN3 WHBIX
3anada mpodeccrnoHaIbHON . WHIMKATOpa JOCTHIKEHUS o
o0macTp npodeccHoOHATFHON . TpeOoBaHUii,
JIESTETPHOCTH po¢eCcCHOHATFHON
3HAHUSL KOMTICTCHITIH MPEIBSBISICMBIX K
KOMIIETCHITIH
BEIITYCKHHUKAM)

Tun 3apa4 npogeccuoHAIBLHOM AesiTeJbHOCTH: HayuHo-HccIe10BaTe ILCKHIA

|

|




OcymiecTBiIeHHE HayIHO- XUMHYECKUE AHanm3 omebITa,
HCCIIEI0BATEIbLCKOM BCIIECTBA, INK-3 Crhoocoben HnHa | IK-3-1. TIC:
JEATEIbHOCTH 110 PEIICHUIO | MaTepHabl, OCHOBE KpHTHYeCKOro | CHCTeMaTu3upyeT 19.002
(dyHIaMEHTaIbHBIX U CBIPbEBBIE aHaju3a  Pe3yIbTaToB | MHGOPMAIHIO, 23.041
MPUKJIAIHBIX 33]a4 pecypcsl, HUP u HUOKP | nonmydyeHHyro B xoze 26.001
XUMHUECKOI HCTOYHUKU OLICHUBATh HHWP u HUOKEP, 26.003
HAaIpaBJIeHHOCTH B cOCTaBe | MPO(EcCHOHa | mepCreKTUBEI UX | aHAJIU3UPYET €€ U 26.006
Hay4JHOTIO KOJUIEKTHBA JTBHOU MPaKTHYECKOTO COIIOCTABIIAET C 26.009
uHdopMaluM | MPHUMEHEHHUS U | IUTepaTypHBIMHI 26.014
MPOAOIDKEHUST PadoT B | JaHHBIMU 40.001 40.011
BEIOpanHOW  obOmactu | IMK-3-2. Omnpenensier
XUMHH, XHMHYECKOH | BO3MOXKHBIE
TEXHOJIOTUH WM | HalpaBICHUS Pa3BUTUL
CMEXHBIX C XHUMHEH | pabOoT U IHepCIEeKTUBBI
HayKax MPaKTUYECKOTO
MPUMEHCHUA
MTOTyYEHHBIX
pE3YNIBTaTOB

Kon " ¢opmyupoBka
KOMIIeTEeHIIMH

Jrtanbl GopMUpPOBaHUA KOMIIETEHUMHU

OCHOBBI (PM3UKO-XUMHUUECKHX METOI0B
peructpanuu u o0paboTKH pe3ybTaToB
XUMHUYECKOTO SKCIIEPUMEHTA;

COBPCMCHHBIC 0asnl JAaHHBIX CIICKTPaJIbHbIX
XapaKTCPpUCTUK UCCIICAYCMBIX BCILICCTB,

Criocoben ananmmsnposare, 3naet UCIIONb3yeMbIe TIPH UHTEPIIPETAIIUH
MHTCPHIPCTHPOBATH U pe3yNnbTaToB (PU3UKO-XMMUYECKUX METOI0B
000011aTh Pe3yNIbTaThI WCCJIEIOBAHNS BEILECTBA,
9KCIIEPUMEHTAJIBHBIX U
pacyeTHO-TEOPETUIECKUX 00J1IacTH IPUMEHEHHS U TOUHOCTH (PU3UKO-
pabot B u3bpanHOU 0bOnmacTu XUMHUYECKHX METO/I0B UCCIIE0OBAHNS BELIECTB
XMMUU WA CMEKHBIX HayK
(OIIK-2); aHAJIU3UpPOBATh, WHTEPIPETHPOBATH "
Vaeer 000011aTh pe3yabTaThl IKCIEPUMEHTAIBHBIX U
PacYeTHO-TEOPETUYECKUX padoT B M30paHHOU
00JIaCTH XMMUU HITU CMEXHBIX HayK
HaBbIKAMH  aHaJIM3a,  HMHTEPIpEeTalud U
Braxeer 0000111eHNsT pe3yIbTaTOB OKCIEPUMEHTAIbHBIX
U PacCueTHO-TEOPETHUECKUX paboT B M30paHHON
00JIaCTH XMMHH WITH CMEXHBIX HayK
IIK-1. - Ciocoben AKCIIEPUMEHTAJIbHbIE " pacueTHo-
TUTAHUPOBATh PadOTY U 3naer TEOPETUIECKHE METOJIBI peteHus
BBIOMPATh aJIeKBaTHbIE METO/IbI MOCTaBJICHHOW 3a/1a4l MCXOMsl U3 MMEIOIIUXCS
peleHust HayqaHO- MarepHaIbHBIX U BPEMEHHBIX PECypCOB
HCCIIEIOBATENIbCKUX 3a/1a4 B
BBIOpaHHOM 00JIACTH XUMUH, VYMmeet COCTaBIAThL OOINMHA IUIAH UCCIENOBAHUS U

JeTalIbHbBIE TIAHBI OTAEIBHBIX CTaaui




XHUMHYECKON TEXHOJIOTHH HIIH HaBbIKaMM PCHICHUA OSKCIICPUMCEHTAJIBHBIX U
CMEXHBIX C XUMHEH HayKax pacCdCTHO-TCOPCTUUCCKUX 3aJa4 HUCXOAsA U3
HUMCIOOIUXCA MaTCpHUaJIbHBIX W BPEMCHHBIX

pecypcoB

Baaneer

Jlis hopMupoBaHus BbIIIEYKa3aHHBIX KOMIIETEHIUH B paMKax JUCIUIUIAHBI
«OCHOBBI OHOXUMUI IIPUMEHSIIOTCSA CJIEIYIOIINE METO/IbI
aKTUBHOTO/MHTEPAKTHUBHOTO O0O0ydeHHUs: MpoOJEeMHbIE JIEKIMH, CEMHHAapPCKUe
3aHSTHS, TPYNIIOBOM pa300p CUTYallMOHHBIX U IKCIEPUMEHTAIBHBIX 3a/1a4.



AHHOTanMs K padoyell nporpaMmMe THCUMILIHHBI « DJIEKTPOHHbIE TEXHOJIOTHH
MOMCKA HAYYHO! XUMHYECKO HHPpopMaumw»

JucuuminHa «ONEKTPOHHBIE TEXHOJOIMU T[IOMCKAa HAyYHOM XHUMHUYECKOU
uH(pOpMaLMK» MpeAHA3HAUYEHa IS MarucTpoB, OOyYaroOIIMXCS 1O HAINPAaBIECHUIO
04.04.01 - Xumwus, marucrepckod nporpammbl «DyHITaMEHTaNIbHBIE XUMHYECKHE
UCCJIeIOBaHUsl BEIeCTB M MarepuasnoB». llpu paszpaborke paboyeil mporpammbl
yueOHOMI TUACIUTUINHBI HCII0JIb30BaH denepanbHbIN rOCyAapCTBEHHBIN
oOpa3oBareyibHBIA CcTaHAapT 1o HampaieHuto ToAroToBku 04.04.01 «Xumusy,
YTBEPXKJEHHBIN MpukazoM MuHucrepctsa obpazopanusi u Hayku PD ot 13.07.2017
Ne 655 u yueOHbIl T1aH 00pa30BaTeNIbHON TPOrPAMMBI.

Bxoaut B yacTh yueOHOTO 11aHa, POpMUPYEMYIO YHaCTHUKAMHU 00pa30BaTEeIbHBIX
OTHOIICHUH, sBisieTcss (pakynpratuBHOM mucturuimHo OT/.B.02 TpymoemkocTtb
JUCIUIIAHBI 2 3a4€THBIX equHuI] (72 akageMH4ecKux 4ac.). JucuuminHa BKI0YaeT
4 qaca nexiui, 22 daca 1a0opaTOpHBIX padoT U 46 4aCOB CaMOCTOSTEIILHON PaOOTHI.
Peanusyercs Bo 2 cemecTpe, (hopMa MPOMEKYyTOUHOM aTTeCTAI[H: 3a4eT.

Henu:

[ensmMu m3ydeHUs: TUCHMUILUIMHBI «DJIEKTPOHHBIC TEXHOJOTHUU IMOUCKA HAy4YHOU
XUMHUUYECKOU HHPOPMAITUN» SBIISIOTCS:

1. O3HAKOMJIEHHWE CTYICHTOB C COBPEMEHHBIMH HWH()OPMAIIMOHHBIMU
TEXHOJIOTHSIMU, TEXHUYECKHUMHU CpPEICTBAMHU M MPOTPAMMHBIM OOECIICUCHUEM,
HEOOXOIMMBIM JJIs )KU3HU U JIEATETbHOCTH B MH()OPMAILIMIOHHOM OOIIECTBE;

2. dbopMupoBaHue HAaBBIKOB PaKTUYECKOrO VCIIOJIb30BaHHIO
WH(OPMAIIMOHHBIX TEXHOJOTUH B YYEOHBIX W HCCIEIOBATEIbCKUX IENISIX TpHU
pEIIeHUN TPAKTUYECKUX 3a/lad B O0JACTH XUMHH, a TAKXKE B MEKIUCITUTUTMHAPHBIX
00MacTAX, TJe XUMHUS SBISETCSA OMHON U3 HAyK (XUMUS-OMOTIOTHS, XUMUS- MEUIMHA,
XUMHUSI-MATepUAIIOBE/ICHUE U MIPOYEE).

3agaun:

L. HCIIOIb30BAHUE COBPEMEHHBIX MH(OPMAIMOHHBIX METOJIOB B XUMUHU JJIsI
CaMOCTOSITEJILHOTO TOMCKA, O0OOLIEHUST M aHaju3a BTOPUYHOW HHGOpPMALUU U
nH(popMauK U3 MEPBOMCTOUHHUKOB.

2. pa3BUTHE CIIOCOOHOCTH K CaMOCTOSTEIbHOMY OOYy4YEHHIO HOBBIM
METOJ]aM aHaJIu3a W MJIaHUPOBAHUS SKCIIEPUMEHTA, CIIOCOOHOCTU K PallUOHATIBLHOMY
COBEPIIECHCTBOBAHUIO HAYyYHOTO W HAy4YHO-NPOU3BOJICTBEHHOrO Npoduiis cBoei
npodeccuoHaIbHON NeATENHHOCTH;

3. pa3BUTHE CIOCOOHOCTH OPUEHTUPOBATHCS B IIOCTAHOBKE 3aJaud H
OTIpEIeNIATh, KaKUM 00pa3oM ClieAyeT HCKaTh CpPEACTBa €€ pelieHus, popMupoBaTh
IJIaH JIEWCTBUI MO peaju3allii dTUX peIIeHUH, MPEeACTaBIsITh WU 00padarhiBaTh
pE3YyJIbTaThI;



4. yMeHue OQOpMIISITh KYpCOBBIE U BBIYCKHBIE KBATU(PUKAITMOHHBIC

paboOThl, HAYYHO-TEXHWYECKHE OTYETH, O0030pHI, IMyONUKAIMH 10 pPe3yIbTaraM

BBITIOJIHEHHBIX UCCJIEAOBAHUN C TPUBJICUCHUEM METOJOB CTATUCTHUYECKON 00pabOTKH

pe3yJIbTaToB 000O0IIEHUS U aHAJIU3A.

I[J'ISI YCIICITHOTIO H3YYCHUA OJUCHHUIIIMHBI ((9J'ICKTpOHHBI€ TCXHOJOI'MM IIOMCKa

HAay4YHOW XMMHUYECKON MHPOpMaLUKy» Yy 00yHYaroIIUXCsl JOKHBI ObITh CPOPMUPOBAHBI

CJIEIYIOIIHE MPEIBAPUTEIIbHBIC KOMIIETCHIINH:

-  CHOCOOHOCTBIO MCIOJB30BaTh IMOJIYYCHHBIC 3HaHUA TCOPCTHYCCKHUX OCHOB

(byHIaMEHTAJIbHBIX Pa3[el0B XUMUHU MPU PEIICHUU MPOPECCHOHANBHBIX 3a/1a4.
[Tnanupyemsbie pe3ynbTaTbl OOy4YEHUs MO0 JaHHOW JAMCHMIUIUHE (3HAHUS, YMEHHUS,

BJIQJICHHUS ),

COOTHCCCHHBIC C

IJIJAHUPYEMBIMU

pe3yJbTaraMd  OCBOCHMUS

00pa3zoBaTeIbHOW MPOrpaMMBI, XapaKTEPHU3yIOT ATalbl (POPMUPOBAHUS CIICTYIOIINX
OOIIEeKYIBTYpHBIE, OOIIETTPOPECCHOHAIBHBIC B TIPO(ECCHOHATIBHBIX KOMIICTCHITHMN

HaunmenoBanue KOI[ H HAUMEHOBaHHE KOZ[ N HAMMECHOBaHME WHIUKATOPpa 1O0CTUKeHU S
KaTeropuu yHHBepCﬁJ’leOﬁ KOMIICTCHI MU yHPlBepcaJ'l])HOﬁ KOMIICTCHI UM
(rpynnbi) BbINIYCKHUKA

YHHMBepPCAJIbHbBIX

KOMIIeTeHIU I
YK-6.1. OnieHUBaeT CBOM PECYPCHI U UX MPEAENbI
(JIMYHOCTHBIE, CUTYaTUBHbBIC, BDEMEHHEIE),
ONTUMAJIbHO UX UCHOJIB3YET JJIsl YCTIEIIHOTO
BBITIOJIHEHUS TIOPYUYEHHOTO 3aJaHUsI.
YK-6.2. Onpenensier npuOpUTETHI
Camoopranmzanu | YK-6. CriocoGeH onpenenuts u P pHop
poQeCCHOHATBHOTO POCTA U CITOCOOBI
U peanu3oBaTh MIPUOPUTETHI N
. COBEPIICHCTBOBAHUS COOCTBEHHOM ACSITETLHOCTH
camopa3ButTue (B | COOCTBEHHOW MEATEeIBbHOCTH H
Ha OCHOBE CaMOOIICHKH IO BRIOPaHHBIM
TOM YHCIIe CTIIOCOOBI ee
KPUTEPUSIM;
30POBBECOEPEK | COBEPIICHCTBOBAHUS HA OCHOBE
YK-6.3. BricTpanBaet ruOKyro
SHHE) CaMOOIICHKH

po¢eCCHOHANBHYIO TPAEKTOPHIO, UCTIONb3YS
MHCTPYMEHTHI HEMPEPHIBHOTO 00pa30BaHus, ¢
YYETOM HAKOIUICHHOTO OTbITa PO eCCHOHATEHON
NEeATEIFHOCTH U TUHAMUYHO U3MEHSIOIINXCS
TpeOOBaHUI phIHKA Tpyna

3anava npoeccnoHaIbHON

JCATCIIBHOCTU

OOBbeKT U
o0JacTh
3HAaHUA

Kon u HanmeHoBaHue
npogheCCHOHATTLHON
KOMIICTCHIIUU

Ocnosanue (T1C,
aHaJIM3 UHBIX
TpeboBaHuii,

MPENbSBISIEMBIX K

BBIITYCKHHUKAM)

Kon u HanmeHoBaHue
WHIUKATOPA TOCTHKCHUS
npoQeCCUuOHATLHON
KOMITETCHITUH

Tun 3agau npmbeccnonam,ﬂoﬁ JEeATCJIBHOCTH: Hay'{HO-I/ICCJIEIIOBaTeJILCKI/Iﬁ

|




Ocy1mecTBIeHHe Hay9IHO-
HCCIIEN0BATENIBCKOM
JIESITENIFHOCTH TI0 PETLICHUIO
(byHIaMEHTaTBHBIX U
NPUKJIAIHBIX 33134
XUMHUYECKOI
HalpaBJI€HHOCTH B COCTaBe
Hay4YHOTO KOJUIEKTHBA

XUMHYECKHE
BEII[ECTBA,
Marepuaibl,
CBIPbEBBIC
pecypcbl,
HCTOYHHKH
npodeccrona
JLHOM
nHpOpMAITIH

IIK-2- Criocoben
MPOBOJHUTH MATEHTHO-
UH(OPMALIOHHBIE
HCCIICIOBaHUS B
BBIOpaHHOM 00nacTH
XUMHH W/UITH CMEXKHBIX
HayK

MK-2-1. ITpoBoxut
TIOUCK
CHELHATN3UPOBAaHHON
WHPOPMAITUH B
MaTeHTHO-
nH(OPMAITMOHHBIX 0a3ax
JIAaHHBIX

IIK-2-2. Ananusupyert u
00001aeT pe3yabTaThl
MaTeHTHOTO MOUCKa 110
TEMaTHKe NTPOEKTa B
BEIOpaHHOM o0IacTH
XUMUH (XUMHYECKOH
TEXHOJIOTHH)

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

st popMupoOBaHHS BBINICYKA3aHHOW KOMIIETCHIIMM B paMKax JIUCIUILUIMHBI

«INEeKTPOHHBIE

TCXHOJIOI'H

ITIOHUCKa

Hay4YHOU

XUMHUUYECKOU

uHGOPMAITHID

BBIIIOJIHAKOTCA HPAKTUYCCKUC 3aHATHUA C HpO6JIeMaTH33HHCI>'I M0 aKTyaJIbHbIM

BOIIpoCaM XUMHUYCCKUX HAYK.




AHHOTaNUs padovyeil MPOrpaMmbl M CIUTLIHHBI

«MaKpOKHHETHKA XUMHYECKHUX, JIEKTPOXUMHUYECKHX ¥ KATAJIUTHYIECKUX
MPOLEeCCOB»

HucuurmnHa «MakpOKMHETUKA XHUMHUYECKUX, JJIEKTPOXMMHUYECKUX U
KaTaJIUTUYECKUX MPOLECCOB» pa3paboTaHa ais cTyaeHToB Hanpasienus 04.04.01 -
Xumus,  Marucrepckon — mporpammbl  «DyHIAMEHTaIbHBIE  XUMUYECKUE
UCCIIeIOBaHUsl BEIIECTB U MmarepuainoBy. IIpu pa3paborke paboueil mporpaMmbl
y4eOHOM  JUCHUIUIMHBI  Hcnoib3oBaH  DenepanbHbld  rOCyIapCTBEHHBIN
oOpa3oBareNbHBIM CTaHAAPT 1O HampaieHHI0 ToArotoBku 04.04.01 «Xumusy,
YTBEPKJICHHBIN TIprKa3oM MuHUCTepcTBa 00pa3oBanus U Hayku P® ot 13.07.2017
Ne 655 u yueOHbIl T1aH 00pa30BaTENILHON POTPAMMBI.

Bxogur B wacth yueOHOro miaHa, GOPMHUPYEMYI0 Y4YaCTHUKAMU
o0pa30BaTeNIbHBIX ~ OTHOIICHWM, SBISAECTCS  (PaKyJbTaTUBHOW  TUCHUATLTUHOM
OT/.B.04

OO6miast TpynOeMKOCTh OCBOEHUs nucuuiuinHbl coctanisier 1 3ET, 36 uac.
VY4eOHbIM TIaHOM IPETyCMOTPEHBI JICKIIMOHHBIE 3aHATUS (2 yac), J1abopaTopHbIe
pabotel (16 yac) camocrosiTenbHas pabota cryneHta (18 wac), peanusyercs
qucuuIuivHa B 2 cemectpe. Popma MPOMEXKYTOUHOW AarTeCTAallUM: 3a4yer.
JlucuuIuiiHa JIOTUYECKH U COJIEpPXKaTeNbHO CBsi3aHa ¢ Kypcamu «®Dusnueckas
xumus», «Oprannueckas xumus», «Heopranudeckas xumusy, «OO0mas XuMusy,
«XUMHYECKask TEXHOJIOTUS» U APYTUMU XUMUYECKUMH TUCIIUTUITMHAMU.

Hucunminaa «MaKpOKMHETHKA XHMHUYECKUX, JJIIEKTPOXMMHUYECKUX U
KaTaJINTHYECKUX MIPOLIECCOBY» HalpaBJICHA Ha dbopmupoBaHue
CHUCTEMAaTHU3UPOBAHHOTO IMPEJICTaBICHHsT 00 OCHOBHBIX METOJaxX pacyeTa
JUMUTHPYIOIIUX  CTagudl  XHMHUYECKUX  MPOIECCOB B  MHOTO(a3HbIX
KaTaJUTUYECKUX  pEaKTopax, JKCIEPUMEHTAIbHBIX METOAAX  OMNPEIACICHUS
OCHOBHBIX IapaMETPOB KaTAJIUTHYECKOTO PEAKTOpPAa, METOJAAX OLIEHKU BIIMSHHUS
MIPOLIECCOB TEIJIOMACCOOOMEHA M THAPOJMHAMHUKM Ha padoOTy KaTaJIUTUYECKOTO
peakTopa, crnocodax OIEHKH CKOPOCTH XUMUYECKHUX PEAKIMI B peakTOpe ¢ y4eToM
TEIJIOBBIX MAaCCOOOMEHHBIX U BHYTPUAU(PHY3UOHHBIX IPOLIECCOB.

LHeabr — mnpuoOpereHue 3HAHUKW O MAKPOKMHETUKE XUMHUYECKUX H
KaTaJUTUYECKUX IPOLIECCOB, MaplIpyTax HPOTEKaHWUs XWMHYECKUX PpEaKIui;
yuere BIMSHUS JU((PY3MOHHBIX M TEIUIOBBIX BO3JACHCTBUH HAa KUHETUKY
XUMUYECKUX PEeaKUUid; XUMUYECKUX PEaKIMUsIX B 3€pHE M CIO€ KaTaiau3aropa, B
anmnapare; ajJropuTMax pacdyera XUMHUYECKUX PEaKTOPOB (HKHUAKOCTb-KUIKOCTD,
ra3-»kKuJaKocTb, >XUJ-KOCTb — (Ta3) — TBepAOe, ra3 — XHUAKOCTb — TBEPIOE),
TEOPETUYECKUX MPEACTABICHUSAX O CTPOEHUU JIBOMHOIO AJIEKTPUYECKOTO CIIOA,
afcopOIMK Ha 3JIEKTPOJaX, KUHETHKE OHJIEKTPOJIHBIX TMPOIECCOB, a TaKXKe C



METOIAMHM HU3yYEHHUS PAaBHOBECHUH M CKOPOCTEH »HIEKTPOAHBIX IPOLECCOB B
ANEKTPOXUMHUECKUX CUCTEMAX.

3agaun:

1)  OsnaneHue TEOPETUYECKUMU 3HAHHUSIMH U MPAKTUYECKUMHU HABBIKAMU
OCHOBHBIX METO/IOB pacyeTa JUMHUTHUPYIOMUX CTaINil XMMHUYECKHX MPOIECCOB B
MHOTO()a3HBIX KAaTATUTHUYECKUX PEAKTOPAX.

2)  IlpuobOpereHue NpeaCTaBIECHUNM 00 HKCIEPUMEHTAIBHBIX METOAAX
OTIpeNIeICHHsI OCHOBHBIX MTApaMETPOB KaTAIUTUYECKOTO PEAKTOPA.

3)  OcBoeHHE METOJOB OIEHKH BIMSHUS MPOIECCOB TEIioMaccooOMeHa
Y TUJIPOJMHAMUKH Ha pabOTy KaTaluTUYECKOTO peaKkTopa.

4)  OcBoeHue CrocoOOB OIIEHKH CKOPOCTH XHUMHUYECKUX pPEaAKIUi B
pEaKTope C YyYeTOM TEeIUIOBBIX W MAacCCOOOMEHHBIX W BHYTPUAU(PDY3UOHHBIX
MIPOLIECCOB.

5)  OsnageHue HaBBIKAMH ONPENCICHUS JUMUTHPYIONIME  CTaauu

MPOIIECcCa B KATAJTUTUUYECKUX PEaKTOpaX.
6)  OsnaneHue TEOPETUYECKUMHU 3HAHUSIMU B obnacTtu

3J'I€KTpOXPIMH‘-I€CKOI>i TCPMOJIMHAMHKN u KHMHCTHUKH, IIPUBUTHC HAaBBIKOB
HCIIOJB30BaHHA  JJICKTPOXUMHUYCCKHUX MCTOAOB JJII PCIOCHUSA HAYUYHBIX M

MPUKJIAIHBIX 33/1a4.
7)  OBnageHue  IJICKTPOXMMHUYECKMMH  METOJAAaMH B CO3JIaHUH

IMPUHIOUIIHAJIbBHO HOBBIX BHUIAOB TCXHOJIOTHH, B TOM 4YHCJIC W HAHOTCXHOJIOTHH,
HOBBIX HMCTOYHHKOB OJHCPIHNH, 60pB6BI C KOppOSHCfI B MGI[HLII/IHCKOﬁ XUMHHU, B

MOJTyYEHUH CBEPXUYUCTHIX MaTepUanoB (GyHKIIMOHAIHHOTO 3HAYCHUSI.
8)  IlpuoOpereHue HaBBHIKOB pabOTHI C amnmapaTypHbIM OCHAIICHHUEM U

MMOHMMAHWE  YCJIOBUM TMPOBEJECHHUS  DKCIEPUMEHTA, MPUBUTHE  HABBIKOB
MHTEPIPETALNN U TPAMOTHOU OIIEHKH SKCIEPUMEHTAJIbHBIX JAHHBIX, B TOM YHUCIIE
MyOJMKYEMbIX B HAyYHOM JUTEpaType.

JIns yCHemHoro u3y4YeHus JUCHUIUIUHBI «MaKpOKMHETUKAa XUMUYECKUX,
AIEKTPOXUMHUUECKUX W KATATIUTHYECKUX MPOIECCOB» Yy OO0yYarolUXCsl JOJKHBI
OBITH CHOPMUPOBAHBI CIEAYIOUTUE MTPEABAPUTEIBHBIE KOMIIETECHIINU:

001EeKYJIbTYPHbIE:

® CIOCOOHOCTh HCIIOJNIB30BaThb OCHOBBI  (DUIOCOPCKUX 3HAHUM ISt

CIIOCOOHOCTh K KOMMYHHKAIlMMd B YCTHOW M MHUChbMEHHOW ¢opmax Ha
PYCCKOM M HMHOCTPAHHOM A3bIKaX JUISl PELICHUS MEXKIMYHOCTHOIO U
MEXKKYJIBTYPHOTO B3aUMOJICUCTBHUS;

® CIOCOOHOCTh K CAMOOPTraHU3alllU U CaMOOOPa30BaHUIO.

npogeccuoHaJbHbIE:

® CIOCOOHOCTH BBHITIONHATH CTaHAAPTHBIE OMNEPAIMHM 0 MPeJIaraeMbIM

METOIUKAM;
® BIAJCHHUE CUCTEMON (PyHAaMEHTATbHBIX XUMUYECKUX TTOHSITHIA;



CHOCOOHOCTh  TOJydyaTh M 00palareiBaTh  pe3yabTaTbl  HAy4YHBIX

9KCIICPUMCHTOB C ITIOMOIIBIO COBPCMCHHBIX KOMITBIOTCPHBIX TCXHOHOFHﬁ;
BJIIAACHHUC HABBIKAMHU IIPCACTABIICHHA ITIOJYUYCHHBIX PC3YJIbTAaTOB B BHIC

KpaTKux OT4YCTOB U HpCBGHTaHHP’I.

o01enpodeccuoHAIbHBIE:
® CIIOCOOHOCTH HCIIONB30BATh MONTYUYEHHBIC 3HAHUS TEOPETUYECKUX OCHOB

(GyHIaMEHTAIbHBIX Pa3leioB XUMUU NPU pelIeHUH NpodecCHOHATbHBIX
3ajau;

CIOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CT€CTBEHHOHAYYHBIX
JTUCIHIUTAH B TPOPECCUOHATBHON eI TebHOCTH;
CHOCOOHOCTh  pelllaTh  CTaHAApTHBIE 3aJa4yd  NpodheCcCHOHATBHOM
NESTEIbHOCTH C HCIOJb30BaHUEM COBPEMEHHBIX HH()OPMalMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH C YYETOM OCHOBHBIX TpeOOBaHMIA
nH(OPMAIIMOHHON 0€30TTaCHOCTH;

CHOCOOHOCTh K TNOMCKY M NEpPBHYHONW 00pabOTKE HAy4YHOW M HAy4YHO-

TEXHUYECKON MH(pOpMaIINH.
B pe3ynbrare u3ydeHus: JaHHON AUCIUIIIMHBI y 00ydarommxcs GopMUpYyIOTCs

cienytoume oduienpodeccruonanbHble/ TpodecCHOHaANbHBIE KOMITETEHIIUH.

Kog n HaumeHoBaHKWe OcHoBgaHue (NC,
. O6beKT nnn Koag u HaumeHoBaHMe WMHAMKaTopa aHaNU3 NHbIX
3apava npodeccMoHanbHoM . .
LeATENbHOCTH obnactb npodeccMoHanbHOM OOCTUXKEHMUA TpeboBaHui,
3HaHUA KOMMeTeHunmn npodeccuoHanbHOM npeabaABAAEMbIX
KOMMeTeHunmn K BbIMYCKHUKaMm)

Tun 3agay npodeccuoHanbHOU geAatenbHocTU: HayuHo-UccneqoBaTeIbckui

OcyuwiectBneHne Hay4YHo-
nccnenoBaTeIbCKon
OEeATeNbHOCTU MO peLleHunto
dYHAAMEHTANbHbIX U
NPWKNaaHbIX 3a4au
XUMMUYECKOM
HanpaBAeHHOCTU B COCTaBe
HAY4YHOTO KO/IEKTUBA

XUMUYECKUE MK-1. - CnocobeH MK-1-1. Coctasnsaer AHanus onbITa,
BELLECTBa, naaHuMpoBaTtb paboty n | obwmii nnaH nc:
martepuansl, BbIOMpaTb afeKBaTHble | UCCAef0BaHMA U 19.002
CblpbeBble MEeTOoAbl peLleHuna OeTaNbHble NAaHbI 23.041
pecypchl, Hay4HO- OTAENbHbIX CTaauni, 26.001
WUCTOYHMKM nccnenoBaTeNbCKnx MNK-1-2. Bbibnpaet 26.003
npodeccmoHa | 3aaay B BbI6paHHOM 9KCNepuMeHTasibHble U 26.006
NbHOM obnactu xumuu, pacyeTHO- 26.014
MHPOPMaLMM | XMMUYECKOM TeopeTUYecKkne metoabl 40.011
TEXHOI0TUWN UNN peleHma NocTaBeHHOM 40.012
CMEXKHbIX C XMMuen 3a4a4u ucxoan s 40.033
HayKax MMetoLMXCcA 40.136

MaTepuasnbHbIX U
BPEMEHHbIX PeCypCcoB

MNK-2- CnocobeH

MK-2-1. MposoguT nounck

AHanus onbITa,

NpPoBOAMUTbL NAaTEHTHO- cneunanm3mpoBaHHOM nc:
MHPOPMaLMOHHbIE MHpopmauuu B 19.002
nccnenoBaHma B naTeHTHO- 23.041
BblbpaHHOW 06nacTn MHGOPMALIMOHHBIX 26.001
XUMUU U/ mnn 6a3ax AaHHbIX 26.003
CMEKHbBIX HayK MNK-2-2. AHanusumpyeT n 26.006
obobuiaeT pesynbTathbl 26.009
NATEHTHOro NOUCKA NO 26.014

TeMaTUKe NPOEeKTa B
BblbpaHHOM 0bnacTn

40.001 40.011




XUMUK (XMMUYECKoM
TEXHO/I0TUM)
3apava npodeccMoHaibHOM O6beKT nnn Koa v HanmeHoBaHue Koa v HanmeHoBaHue OcHoBgaHue (NC,
OeATeNbHOCTH obnactb npodeccMoHanbHoOM WMHAMKaTopa aHaNU3 NHbIX
3HaHUA KOMMNEeTEHLUMN DOCTUKEHUA TpeboBaHui,
npo¢deccuoHanbHOM npeabaABAAEMbIX
KOMMNeTeHLUN K BbINYCKHWKaM)
Tun 3apau
npodeccuoHanbHOi
peatenbHocTu: HayyHo-
uccneaoBaTenbckuii
OcyuwectBneHne Hay4Ho- XMMU4ecKme MK-1. - CnocobeH MNK-1-1. Coctasnser AHanus onbITa,
nccnenoBaTeIbCKon BELLEeCTBa, nnaHupoBaTb paboty u | obwmin nnaH nc:
[EeATENbHOCTM MO PELeHUto | maTtepuansl, BbIOMpPaATb afeKBaTHble | UCCNef0BaHMA U 19.002
dYHOAMEHTANbHbIX U cblpbeBble MeTOoAbl peLleHuna AeTanbHble NAaHbI 23.041
NPUKNALAHbIX 33434 pecypchl, Hay4HO- OTAEeNbHbIX CTaauni, 26.001
XMMUYECKOM WUCTOYHUKM nccnenoBaTeIbCKnX MNK-1-2. Boibnpaet 26.003
HanpaBAEHHOCTU B coCTaBe | npodeccmoHa | 3aaay B BblIbpaHHOM 3KCnepuMeHTanbHble U 26.006
HAY4YHOrO KOMNEKTMBA NbHOM 061acTu XMmuu, pacyeTHo- 26.014
nHdopmaumm XUMUYECKoM TeopeTnyeckne metoabl 40.011
TEXHOA0TUN UNN peleHns NocTaB/ieHHOM 40.012
CMENKHbBIX C XMUei 3a4a4u ncxoan s 40.033
HayKax MMetoLMXCA 40.136

MaTepuasibHbIX 1
BPEMEHHbIX pecypcos

MK-2- CnocobeH
NpPoOBOAUTb NAaTEHTHO-
MHPOPMALMOHHbIE
nccneaoBaHus B
BblOpaHHOW 06nacTn
XUMUU U/ mnn
CMEKHbIX HayK

MK-2-1. NMpoBoanT Nonck

AHanus onbiTa,

cneumanm3MpoBaHHOM nc:

MHbopmaumm B 19.002
naTeHTHO- 23.041
MHPOPMALIMOHHDIX 26.001
6a3ax AaHHbIX 26.003
MK-2-2. AHannsupyet 1 26.006
0606waeT pesynbrathbl 26.009
NaTeHTHOro MOMUcKa no 26.014

TEeMaTUKe NPOEeKTa B
BblbpaHHOM 0bnacTtn
XMMUK (XMMUYECKom
TEXHO/I0TMK)

40.001 40.011

HanmeHoBaHue
KaTteropum (rpynnbi)
YHUBEPCabHbIX

Ko n HaumeHoBaHue
yHMBepcaanoﬁ KomneteHuyuu
BbINYCKHUKA

Koa n HaMmeHoBaHMe MHAUKATOPA [OCTUXKEHUA

yHMBepcaanoifl KomMmnetTeHUuuun

KOomMneTeHuui

OMMK-2. CnocobeH OMK-2.1. MMpoBOANT KPUTUYECKUA aHanms
aHaNn3MpoBaTh, pe3ynbTaTtos COBCTBEHHDIX
NHTEPNPETUPOBATb M 0606LWaTb | SKCNEPUMEHTANbHbIX 7 pacyeTHo-
pes3ynbraThbl TeopeTU4eCcKnx pabor, KOPpPEKTHO

Obuwenpodeccno | sKcnepUMEHTANIbHbIX U UHTepnpeTupyeT mx
Ha/ibHble HaBbIKN | pacyeTHO-TeopeTnyeckmx pabot | OMK-2.2. dopmynmpyet 3aKAOYEHUA WU
B U3b6paHHOM 061acTn XMmmn BbIBOAbI no pesynbratam aHanusa
WU CMEXKHbIX HaYK INTEPATYPHbIX OaHHbIX, COBCTBEHHDIX
3KCNepuUMeHTaNIbHbIX 7 pacyeTHo-

TeopeTnyeckux pabot B n3bpaHHon obnactm
XMMUM NN CMEXKHbBIX HayK
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