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Pa6oyas nmporpaMMa npakTHKHA pa3paboTaHa B COOTBETCTBUHU C CaMOCTOAATEJIbHO YCTAHOBJIEH-
HbIM MI'Y o6pasoBarenbHbIM cTaHAapToM (OC MI'Y) a5 peannsyeMbIx OCHOBHBIX Npodec-
CUOHAJIbHbIX 00pa30BaTe/IbHbIX NPOrpaMM BhICLIEr0 06pPa30BaHUSA M0 HaNpPaBJEHUIO MOAT0-
ToBKHU / cnenuanbHocTu 04.05.01 «PyHAaMeHTalbHAsA U MPUKJIaAHAs XUMHUsS» (IporpaMmma
crieiMajrMTeTa), yTBepKAeHHOro nprukazoM MIY ot 29 nekabpsa 2018 roga Ne 1770 (c usme-

HeHUsAMU 1o mpukasy N2 1109 ot 11.09.2019).

['op (rogbl) npreMa Ha obydyenue 2021/2022



1. Mecto npakTuku B cTpykType OOIl: BapuaTtuBHas yactb OOII, 6s10k [IpakTHKH.

2. [lnaHupyeMblie pe3yibTaThbl 00y4eHUs M0 NPAKTUKE, COOTHECEHHbIE C IJIAHUPYEMbBIMU pe3yabTaTaMU 0CBOEHUsI 06pa30oBaTeibHOM Iporpam-
Mbl (KOMIETEHIUSIMU BbIMTYCKHUKOB). COOTBETCTBHE pe3yIbTaTOB 06y4yeHHs 1o AaHHOMY ajieMeHTy OIIOII pe3yabTaTam ocBoenus OIOII (B

dbopMe KoMIneTeHLUA — UHAUKATOP - 3YB) ykazano B O61eit xapaktepuctuke OIIOIL

KomnereHnusa

WUHAUKaTOp A0CTHXKEHMS

[l1aHupyeMbie pe3yJibTaThl 06YYEeHMsI 0 JUCHHUIIHHE
(Moay.ii0)

YK-1.C. CnocobeH ¢opMyIupoBaTh
HAay4YHO OOOCHOBaHHbIe TUIOTE3BI,
COo3/aBaTb TeOpeTUYEeCKHe MOJeU
SIBJIEHUH W TMPOLLEeCCOB, NPUMEHSTb
METO/I0JIOTHI0 HAyYHOTO MO3HAHUS B
npodeccuoHaJbHOU AesaTeJbHOCTU

YK-1.C.1 OcyuecTBiseT NOUCK, KPUTHYE-
CKUU aHa/u3 U CUHTEe3 UHPOPMaLUU C UC-
N0JIb30BaHUEM TpPeOOBAaHUW CHCTEMHOTO
nojxona

YMeThb: NpUMeHATb METOJO0JIOTHI0 Hay4YHOro IO3HaHMA
NpHY MJIAaHKUPOBAaHUU HAYYHOI'O MCC/IEeJOBAHUS U HHTeEpIIpe-
TalM{ NOJy4eHHbIX pe3y/1bTaTOB

BiageTrb: MeTO[0/I0THEN HAy4YHOTO IO3HAHUS MpUMe-
HUTEJIbHO K NpodeccuoHabHOM chepe AesTeJbHOCTU

YK-2.C CnocobeH B KOHTEKCTe Ipo-
beccuoHa/NbHON  1€ITEJIBHOCTH  HC-
M0J1b30BaTh 3HAaHUSA 06 OCHOBHBIX I0-
HATHUSX U METO/IAX €CTECTBO3HAHMUS

YK-2.C.2 'paMOTHO HCNOJIb3yeT TepMHU-
HOJIOTUI0 W TMOHATHUHHBIM anmnapar ecrTe-
CTBEHHBIX HayK

Bs1afgeTb: HaBbIKaMH I'PAaMOTHOI'0 MCIOJIb30BAHUS OCHOB-
HbIX NMOHSITHUM, 3aKOHOB U MpeJCTAaBJeHUN eCTeCTBEHHBIX
HayK IPU UHTEpIpeTaLMU pe3yJbTaTOB HAy4YHOU paboThl

YK-4.C. CnocobeH pa3pabaTbiBaTb U
peanu30BbIBAaTb MNPOEKTHI, Mpeay-
CMaTpHUBasi U YYUThIBash MpoGJeMHbIe
CUTyallUd U PUCKU Ha BCeX 3Tamax
BbITIOJIHEHUS IPOEKTA

YK-4.C.1 [Ipegsiaraet nocyiefo0BaTeJIbHOCTh
JEeVCTBUU PU peasin3allii NPOoeKTa

YMeTb: COCTaBUTb OOUIUHM U pa3BePHYTHIHN MJIaH HAYYHOTO
McCJe/J0BaHUs 110 33/JaHHOU TeMe

YK-4.C.2 PeanusyeT Ha IpaKTHKe IIJIaH
IIpoeKTa

YMeTh: peann3oBaTh cGOpPMyJIMPOBAHHbIE 3a/1a4M HAYYHOTO
MCCJIeJ0BAaHUSA C yYeTOM UMELUXCS PeCypCcoB

YK-4.C.3 KputTuuecku aHa/u3UpyeT pe-
3yJIbTaThl BbINOJHEHUS IPOEKTA

YMeTb: NpOBeCTU KPUTHUYECKUH aHa/IU3 pe3yJbTaTOB Hayy-
HOU paboThI

YMeTb: cpopMy/1MpoBaTh MepCIeKTUBbI Pa3BUTUSA COOCT-
BEHHOI'0 HAyYHOTO KCCJIeJ0BaHUS

YK-5.C. CnocobeH opraHu30BbIBaTb U
OCYLeCTBJIAATh PYKOBOJCTBO paboTOMH
KoMaH/bl (CpyImIibl), BbIpabaTbiBas U
peasn3ys KOMaHAHYIO CTpaTeruio Ajs
JIOCTHKeHUS IOCTaBJIeHHOH LjeJId

YK-5.C.2 YuuTbiBaeT MHTEpeChl, 0COOEH-
HOCTH MOBeJileHUs1 U MHeHUs (B T.4Y., KpU-
TUYECKHUe) JIIJel MpU paspelieHUud BO3-
HUKAWIIMX B TpyIine/KoJ/JIeKTHBe pa3Ho-
rJIacui, CIIOPOB U KOHQJIHUKTOB C yYEeTOM
WHTEpPEeCOB CTOPOH U MOKMCKA KOMIIPOMHUC-
COB /IJI1 BBINOJIHEHHUS NOCTaBJIEHHBIX 3a-
Jad

YMeTh: opraHu3oBaThb 00Cy/ieHHe HayYHOH Np06JeMbl
YMeThb: rpaMOTHO U KOPPEKTHO BECTH HAYYHYIO JJUCKYCCUIO
BjsiaseThb: HaBbIKaMU y4yeTa pa3JIMYHbIX MHEHUH NPU paspa-
60TKe NJIaHa TPOEKTa

HUMeTh OmbIT: pa3paboOTKHW CTPaTeruu COTPYyAHHUYECTBA
Y OpraHU3aluY B3aUMO/JENCTBUS B HAYYHOM KOJIJIEKTUBE
NpY NPOBeleHUU Hay4YHBIX UCCIeJOBaHUN




YK-6.C CnocobeH NpUMEHSATb COBpe-
MeHHble KOMMYHHUKAaTHBHbIE TEXHO-
JIOTUH, B TOM YHCJIE HA UHOCTPAaHHOM
sA3bIKe (MHOCTPaHHBIX fA3bIKax), JJis
aKaJleMU4YeCcKOTo M MpodeccuoHa/b-
HOT'0 B3aUMO/IeNCTBUS

YK-6.C.2. OcyuiecTB/II€T NMUCbMEHHYIO U
YCTHYI0O KOMMYHHKAaLlMI0 Ha PYCCKOM U
VHOCTPAaHHOM £3blKe B MpodeccCuoHa/b-
HOU cdepe

YMeTh: npejCTaBUTh pe3yJbTaTbl HAy4YHOrO HCCJeL0Ba-
HUS COTJIAaCHO NMpaBUJ/IaM NPUHATBHIM B IpodpeCcCuOHAIbHOM
Ccoo0IIecTBe

BylapeTb: HaBbIKaMM INpe/iCTaBJIeHUA pe3yJbTaTOB CBOUX
Hcc/leJOBaHUU B YCTHOM U MUCbMeHHOW ¢opMax B COOT-
BETCTBUM C HOPMaMH U NpaBUJIaMH, IPUHATBIMU B Hayy-
HOM COOO0IIeCcTBe

YK-6.C.4. BeseT fesioByH0 IepelnucKy Ha
PYCCKOM fA3bIKe C Y4eTOM OCOOEHHOCTeH
CTUJINCTUKU OQHLMAJIBHBIX U HeoQUIU-
aJIbHBIX UCEM

YMeThb: HaWTH He06X0AMMYyK HMHGOpMALUI HAa PYCCKOM
WJIM UHOCTPAaHHOM f3blKe, B CJydyae HeOOXOJAUMOCTH rpa-
MOTHO COCTaBUTb 3aNpocC O NpeAoCcTaBJeHUH HHPOPMaLUU

YK-7.C. CnocobeH HCHOJ/Ib30BaThb CO-
BpeMeHHbIe MHPOPMaLIMOHHO-
KOMMYHUKAIlMOHHbIE TEXHOJIOTUU B
aKaZieMHU4YecKou u npodeccuoHaTbHON

chepax

YK-7.C.1 HUcnosib3yeT COBpeMeHHble HWH-
dbopMaLlMOHHbIEe TEXHOJIOTHU /11 0OMeHa
vHbopMalMeld B JieJIOBOM U mpodeccuo-
HaJIbHON cdepe C y4eTOM OCHOBHBIX Tpe-
6oBaHUM HHPOPMALMOHHON OGe30MacHoO-
CTH

BiaageTh: HaBblkaMu cO6opa, 00pabOTKU U MpeJcTaBJie-
HUA HayyHOW HHPOpMALMM C HCHOJb30BaHHEM COBpe-
MEHHBIX KOMIIbIOTEPHBIX TEXHOJIOT U

YK-7.C.2 PeanusyeT HaBbIKK 0OPabOTKU U
npe/cTaBJeHUss UHGOPMAIUU C HUCIOJIb-
30BaHUEM COBPEMEHHbIX KOMIbIOTEPHbIX
TEXHOJIOTUH

BiageTb: HaBblKaMU 00pPabOTKHA MOJIYyYEHHBIX JAHHBIX C
MCI0JIb30BAHUEM COBPEMEHHOMN BBIYMCIUTEJBHOW TEXHU-
KU U KOMIIBIOTEPHBIX TEXHOJIOTHUH

BiiasjeTb: HaBbIKaMM MCNOJIb30BAHUEM COBPEMEHHBIX
KOMIIbIOTEPHBIX TEXHOJIOTUU NPU NpeJCTaBJeHUN Pe3yJib-
TAaTOB HAYYHOU paboThl

YK-9.C. CnocobeH aHa/JM3UpPOBaThb M
YYUTBIBaTb pa3HooOpa3sve KyJbTyp B
npolecce MeXKyJbTYPHOIO B3auUMO-
JehcTBUA

YK-9.C.2 Co3faeT HeAUCKPUMHUHALUOH-
Hyl0 cpeay B mnpodecCHOHaJbHOM KOJI-
JIEKTUBE C YYETOM Pa3JU4YUU KyJbTYypbl U
BEpPOMCIIOBEIaHUSA

YMeTh: BBbICTpauBaTh Je/0BO€ MAapTHEPCTBO C JIIOJbMH
pa3Horo KyJIbTypHOTO YPOBHs, BEPOUCIIOBEJaHUSs, C OTpa-
HUYEeHHBIMH BO3MO>KHOCTSIMU 3/J0POBbSI

YMeTh: oLleHUBaTh U NPOTHO3UPOBATh NOC/AE/CTBUSA CBOEH
COLIMaJIbHOM M NpodecCuOHaJbHOM [1eTeJIbHOCTH

YK-10.C. CnocobeH omnpeaeasiTb U
peasn30BbIBAaTh MPHUOPUTETHI COOCT-
BEHHOM [1eITEJIbHOCTU U CIOCOOBI ee
COBepLIEHCTBOBAaHUS HAa OCHOBE CaMo-

YK-10.C.1 KpuTHYecKM aHaJU3UpyeT
COOCTBEHHbIA HHTEJJIEKTYaJbHbIM MO-
TEHI|MaJ, OLlEHUBaeT BO3MOXHble Ha-
npaBJieHUs CAMOpPa3BUTHUSA

YmMmeTh: dHAJIUBUPOBATbL U TBOPYECKH HCIIOJIb30BATDb
I/IMeIOH_[I/II‘/’ICH OIBIT B COOTBETCTBHUU C 3aJa4YaMH CaMOpa3-
BHUTHA




OLlEHKHM U 006pa3oBaHUsI B TeyeHHUe
BCcell »kU3HHU, GOPMHUPOBATh NPUOPHU-
TeThl JIMYHOCTHOrO U Tnpodeccuo-
HaJIbHOTO pa3BUTHS

YK-10.C.2 BeicTpauBaeT npodeccuo-
Ha/IbHYI0 TPAeKTOPHIO Ha OCHOBe aJieK-
BaTHOM caMOOIIeHKH

YMeTb: CaMOCTOSITE/IbHO IJIAHUPOBAaTb U OCYILECTBJATH
Ipolecc caMOpPa3BUTHUSA B HAyYHOU chepe AesTeTbHOCTH

YK-12.C. CnocobeH co3faBaTh U MO/I-
Jlep>KUBaTh B MOBCEJHEBHOU KU3HU U
B npodeccCUOHAIbHON JesTeJbHOCTU
0e30MacHbIe YCAOBUS KU3HEJeATe b-
HOCTH TIPU yrpo3e U BO3SHUKHOBEHHUHU
Yype3BbIYaWHbIX CUTyallMid U BOEHHBIX
KOH(JIUKTOB

YK-12.C.2 BoisiBsisieT npo6JieMbl, CBsI3aH-
Hble C HapylUleHUsIMU TEXHUKHU Oe3omac-
HOCTM Ha paboyeM MecTe; mpejJaraeT
MepONpUATUAX MO0 MNpeJoTBPalLleHUI0
Ype3BblYaWHbIX CUTyall U1

3HaTh: HOPMbI U TpebGOBaHUS TEXHUKH 6€30MaCHOCTU MpHU
paboTe B XUMHUUYECKOH J1abOpaTOpPUHU

YMeTh: OCyllecTB/IATh HAYYHYIO JeATeJbHOCTb C y4eTOM
HOPM M MpaBUJl TEXHUKH 06€30MaCHOCTH B JIaOOPATOPHbIX
YCJIOBUSX

BiageTh: HaBbIKaMy 6e30NaCHOM pabOThbl C XMMUYECKUMU
peakTUBaMHU M 060PYyJ0BaHHEM NPHU BbIITOJHEHUH HAYYHbIX
vccies0BaHUN

YK-13.C CnocobeH ucnoJsib3oBaTh 6a-
30Bble 3HAHHUS B 00JIaCTH OXPaHbI OK-
pyKawlled cpeabl U YCTOUYHUBOTO
pa3BUTHSA, MOHUMAThb 3KOJIOTHUYECKUE
OrpaHUYEHHUs U NMOCAeACTBUSA B chepe
npodeccuoHaJbHOU JeaTebHOCTU

YK-13.C.1 BiiageeT 6a30BbIMH 3HAaHHUSAMU
B 00J1aCTU 3KOJIOTUM WU YCTOUYMBOIO pas-
BUTHSA

BiiajeThb: HaBbIKaMU aHa/IM3a 9KOJIOTUYECKUX IP06JIeM B
pa3/IMYHBIX UX acneKTax (reorpadpuyecKrx, COLUAIbHBIX,
9KOHOMMYECKHUX, TOJUTHUYECKHUX, ITUUECKHUX, TEXHOJIOTH-
YeCKUX)

YK-13.C.2 Bnageer noaxojgaMu AJs Ilaa-
HUPOBaHUS M peaju3anuu Mnpodeccuo-
Ha/IbHOU J1eSITeJIbHOCTU C YYETOM 3KOJIO-
rAYEeCKUX OTPaHUYEHU N

YMeTh: KpUTUYECKM aHaJM3UpOBaTh NOC/IE[CTBUS CBOEH
npodeccuoHaJbHON AeATeJbHOCTH C 3KOJOTHYECKHUX IO0-
3UIMH

By1aaeTb: HaBbIKaMU NPUHATUA 3KOJIOTHYECKH OOOCHO-
BaHHBbIX pelleHWH B NpodeccHOHAIBbHO [eATeJbHOCTH,
CIOCOOCTBYIOLIUX 060ECIeYEHUI0 YCTOMUYUBOTO Pa3BUTUS U
OXpaHe OKpy»Kallien cpe/bl

OIIK-1.C. CnocobeH pemaTb COBpe-
MeHHble Npo6JsieMbl QyHAaMeHTaJb-
HOU Y NPUKJIAJHOU XUMHUH, UCIIOJIb3YH
MeTO/0JIOTUI0 HAy4yHOro IOAXOoAa H
cucteMy QyHJaMeHTaJbHbIX XUMHUe-
CKUX IIOHSITUM U 3aKOHOB

OIIK-1.C.1. BocnpuHuMaeT UHPOpPMALUIO
XMMHUYECKOr0 COJlep>KaHusl, CUCTeMaTH-
3UpYyeT U aHAIU3UPYET €€, OLeHUBAET aK-
TyaJIbHOCTb U CTeNleHb HOBU3HBI JaHHbBIX

BJIaAETb: HaBblKaMHU NIPUMEHEHHUA METOA0JI0OTUHU HAYIHO-
ro nmoAaxoaa Ipu BbIIIOJIHEHHUH I/ICCJIeLLOBaHI/Iﬁ XHUMHUYECKOU
HallpaBJI€HHOCTHU




OIIK-2.C. CnocobeH NpOBOAUTbL XU-
MHUYECKHUU 3KCIIEpUMEHT C cobJroze-
HUEM HOpPM 6e30MacHOro o6palleHus
C XMMUYeCKMMHM MaTepHhaJiaMH, afeK-
BaTHO OIleHHMBasl BO3MOXXHbIE PUCKHU C
y4eTOM CBOUCTB BellleCTB

OIIK-2.C.2. [IpoBOAUT CUHTE3 BELIECTB U
MaTepHaJioB pa3HOM NPUPOABI C UCHOJIb-
30BaHMEM UMEIIIUXCSI METOUK

By1ageTh: HaBbIKaMU KUCI0J1b30BaHUSA pe3yJbTATOB 3KCIle-
pPUMEHTA/IbHBIX HCCIe[0BaHUM (JIMTepaTypHble U COOCT-
BEHHbIE [JaHHble) NMpU pelieHuU 3aa4 HUP, nocTaBieHHbIX
CrelaucToOM 60siee BbICOKOM KBaJIUPUKALUU

OIIK-3.C. BiiageeT MeToJjaMy perucT-
panMu U 00pabOTKU pe3y/bTaTOB
3KCIIEPUMEHTOB, B TOM 4YHUCJIe, TOJIY-
YeHHbIX Ha COBPEMEHHOM Hay4YHOM
060pyl0BaHUU

OIIK-3.C.4 T'pamoTHO o6pabaThiBaeT |
WHTEpPIpeTHUpyeT pe3yJbTaThl 3KCIEepH-
MEHTaJIbHbIX UCCAe/JOBAaHUN, B TOM 4YHC-
Jie, TOJIyYeHHbIX Ha COBPEMEHHOM Hayuy-
HOM 000pPY/IOBaHUH, IPU pelleHUHr 33/1a4
npodeccuoHaJbHOU J1eSITeIbHOCTU

YMeTb: popMy/sMpOBaTh 3aKJHYEHHUS U BbIBOJbI IO pe-
3yJibTaTaM aHaJIM3a MpeJCTaBJeHHbIX B JJUTEpAType U Co6-
CTBEHHbIX 3KCIIEpUMEHTA/JIbHbIX PabOT B BbIOPAaHHOU 006-
JIACTH XMUMUHU

BiiageTb: HaBbIKaMU GOPMYJUPOBKU 3aKJKOUYEHUH, BbIBO-
JIOB U peKOMeHJalUHi Mo pe3yJbTaTaM aHajiu3a UHpopmMa-
I[UU XUMHUYECKOro npoduist

OIIK-4.C. CnocobeH co37aBaTb MarTe-
MaTUYeCcKhe MoJeau  npodeccuo-
HaJIbHBIX 33/]a4, YYWUTbIBAaTb OTPaHU-
YeHUsT W TpaHHUIbl NPUMEHUMOCTHU
MoJiesiel, UHTEepPNpeTUpPOBaTh IMOJY-
YyeHHble MaTeMaTH4YecKhe pe3yJbTa-
Thl

OIIK-4.C.2 T'paMOTHO UWHTeplIpeTUpPyeT
MaTeMaTU4YeCKhe pe3yJbTaTbl pacyeTa
XapaKTEPUCTUK (CBOMCTB, NapaMeTpoOB)
XUMHYECKUX 0O bEKTOB

By1ajgeThb: HaBbIKaMU aHa/iM3a U UHTEpIpeTaldu pe3yJib-
TAaTOB MO/IeJTMPOBAHUSI CBOUCTB BEIEeCTB U MPOIECCOB C UX
y4aCTUEM MPHU pellleHUH 33Jla4 HaydHOT'0 HCC/IeJJOBAaHUS B
BbIOpAaHHOM 06/1aCTU XUMUHU

OIIK-5.C. CriocobeH HUCII0JIb30BaTh
COBpeMeHHbIe pacyeTHo-
TeopeTHYeCKhue MeTO/bl U3yYeHHUs

CBOMCTB BelleCTB U IMPOLECCOB C HUX
ydyacTueM IpHU pellleHUH npodeccuo-
HaJIbHBIX 3a/1a4

OIIK-5.C.2. CucrteMaTusvMpyeT WU aHaJU-
3UpyeT pe3y/bTaThbl TEOPETUYECKUX pac-
4YeTOB CBOWCTB BeILlECTB U MaTepPHUaJIOB

BJIa,ZIETbI HaBbIKdMH HCIIOJIb30BAHHUA COBPEMEHHBLIX TeO-
peTHu4eCKHuX W MNOJYSMIHUPHUYIECKHUX METOAO0B XWMHH IIPH
pemeHrH 3aja49 Hay4HOTr o uccjieJOBaHHA

OIIK-7.C. CnocobeH MOHUMATh NPUH-
UMbl paboThl COBpeMEHHbIX UHOOP-
MalMOHHBIX TEXHOJOTUU U UCIOJIb30-
BaTb UX JJIS pelleHus 3a4ay npodec-
CUOHAJIbHOU J1eATEJIbHOCTH

OIIK-7.C.1 HcnoJsb3yeT CcOBpeMeHHbIE
KOMIIbIOTEpPHbIE TEXHOJIOTUU NpHU cOope
MHPOpMaAllMK XUMHUYECKOro mnpodus c
WCIOJIb30BaHUEM O0OLKUX M Hpodeccuo-
HaJIbHbIX 6a3 JaHHBIX

BsiageTrb: HaBbIKaMU INpUMeHeHUSA CcoBpeMeHHbIX [T-
TEXHOJIOTUM Npu cbope MHOPMAIMU 110 TeMe HaydHOU pa-
60ThI




OIIK-7.C.2 HcnoJsb3yeT CcOBpeMeHHbIE
KOMIIbIOTEpHbIE TEXHOJIOTMU NPU aHaJIHU-
3e, 00paboOTKe U MpeJCTaBJIeHUU Pe3yJib-
TaTOB NPOpeCcCHOHANbHOH AeATeTbHOCTH

BiiageTrb: HaBblKaMU INpUMeHeHUd CcoBpeMeHHbIX [T-
TEXHOJIOTUH NMpPU aHa/u3e U NMpejCcTaBJeHUH MHPOpMalUU
10 TeMe HAy4YHOH paboThl

OIIK-8.C. CnocobeH NpUMEHSITh CTaH-
JlapTHble ¥/WIM pa3pabaTblBaTb OpU-
TMHaJIbHble MPOTrpaMMHble NPOJAYKTHI
JUISl pellleHUs 3aja4 NpodeccuoHasb-
HOU [1eATEJbHOCTH C y4eTOM OCHOB-
HbIX TpebOBaHUN HHGOOPMAIMOHHOU
6e30MacHOCTH

OIIK-8.C.1 Hcnosb3yeT CcTaHAapTHOE
nporpaMMHoe obecrieyeHHe U 0asbl JaH-
HBIX [IPU U3YYEHUH CBOWCTB BEILECTB, Ma-
TEpPUaJIOB U NPOLIECCOB C UX yYACTUEM

YMeTb: 06pabaThiBaTh MOJyYeHHble YUCIEHHbIE JaHHbIE C
MCIOJIb30BaHMEM CTaHJIApTHOIO NMpPOrpaMMHOro o6ecneye-
HUA

YMeThb: UCI0JIb30BaTh 6a3bl JAHHBIX JJS MOJy4eHUs WUH-
dopmanyu, Heo6X04UMOH /1Sl HAYYHOU PaboThI

BJsiaseTh: HaBbIKaMM MCNOJIb30BAaHUS MPOrPaMMHBIX NPO-
JYKTOB NP NPOBEJeHUHU COOBCTBEHHBIX HAyYHBIX UCCJIENO0-
BaHUM M Npe/CTaBJEHNH UX pPe3yJbTAaTOB NpodecCHoHalb-
HOMY COOOIECTBY

OIIK-9.C. Cnnoco6eHn npeACTaBIsATh
pe3yJsibTaThl NpodeccuoHaJbHOHN Jes-
TeJIbHOCTAU B YCTHOM U NUCbMEHHOU
dbopMe B COOTBETCTBUM C HOPMaMH U
npaBU/JIaMH, NPUHATBIMM B mnpodec-
CHOHAJIbHOM COOOIIEeCTBE

OIIK-9.C.4. ToToBUT mNpe3eHTALUIO IO
TeMe paboThl U Npe/CTaBJIAeT ee Ha pyc-
CKOM W /WJIK aHTJIMUCKOM fI3bIKaX

By1ajgeTb: HaBbIKaMU MOJATOTOBKU WM MpPeJCTaBJIEHUs Tpe-
3eHTallMU MO0 TeMe paboThl HA PYCCKOM U (MJIU) aHTJIUH-
CKOM sI3bIKax

IIK-1.C. Cnoco6eH B paMkKax 3ajiayy,
IIOCTABJIEHHOM CHIelHaJHuCcTOM 0OoJiee
BbICOKOU KBaJMPUKALIMH, ONIPEENATh
MEeTO/0JIOTHIO MCCJIeJOBAHHS, COCTaB-
JISITh IJIaH paboThl, IEMOHCTPHUPOBATH
CHUCTEMHOEe IIOHMMaHHe 006JIaCTH HC-
cJeJIOBaHUM U TpeJjlaraTb MeTo/ibl (B
TOM 4YMCJIie, HeCTaHJapTHbIE) pelleHus
IIOCTAaBJIEHHBIX 3aJa4d XUMHYECKOHU
HalpaBJIEHHOCTHU

IIK-1.C.1 CoGupaet uHboOpMaIUIO [
pellleHUs 3aJa4yy, NOCTaBJIEHHOU crenua-
JIUCTOM 60Jiee BbICOKOW KBaJIMPUKALIUY, C
VICTIOJIb30BAaHUEM OTKPBITbIX UCTOYHHUKOB
vHbopMallMM U CHelyaJu3UpPOBAHHBIX
6a3 JaHHBIX (B T.4., TaTEHTHDIX)

YMeTb: HaliTH B OTKPBITBIX UCTOYHMKAX UHGOPMALUIO JJIS
pelleHUd 33/la4H, IOCTAaBJIEHHOH CIIelJUaJIMCTOM OoJiee BbI-
COKOM KBa/IMPUKALLUU

YMeTh: chopMysMpOBaTh KOHKpeTHbIe 3a/aud paboThl B
paMKax 3a/JaHHOU TeMbl

YMeTh: Ipe/iIOKUTh CIOCOOBI pellleHHs TOCTaBJIeHHOW Ha-
Y4YHOU 3a[a4M

IIK-1.C.3 [IpensiaraeT BO3MOXHbIE 3KCIIe-
pHUMeHTaJIbHbIe 17 pacyeTHO-
TeopeTH4YecKHe MeTOAbl pelleHUs Io-
CTaBJIEHHOW 3a/jlauyM C Y4eTOM HMeILHX-
Csl MaTepHUaJIbHbIX U BPEMEHHBIX PECYpCOB

YMeTb: OLleHUTb [JOCTOMHCTBA U HEJLOCTATKU BO3MOXHBIX
Croco60B pelleHUs1 HAyYHOW NPo6JieMbI

BylaaeThb: HaBbIKaMHM aHaJ/IM3a a/bTePHATHUBHBIX CIIOCOOOB
pewieHus 3aga4 HUP u BpiOOpa onTUMaibHOrO MeTO/ia pe-
LIeHUs




IIK-2.C. Cnoco6eH B paMkKax 3a/iayy,
IIOCTABJIEHHOM CIelHaJHuCcTOM 0oJiee
BbICOKOU KBasiMPUKAL UK, IPOBOAUTH
3KCIlepUMEHTa/JIbHble U  pacyeTHO-
TeopeTU4YecKue Hccie0BaHUs
U (M/IM) OCylIeCTBJATh pa3paboTKU C
MoJIydYeHueM Hay4yHoOro W (MJu) Hayy-
HO-NPAaKTUYEeCKOro pe3yJbTaTa, ole-
HUBATh JJOCTOBEPHOCTb U 3HAYMMOCTb
pe3y/IbTaTOB HAYYHbIX UCCJIEJOBAHUMN

IIK-2.C.2 Cucrematusupyetr HuHbOpMa-
LJMI0, MOJIYYeHHYI B XOJie COOCTBEHHBIX
WCC/ie[JOBaHUM, aHAIU3UPYeT ee U COMOC-
TaBJIAET C INTEPATyPHbIMU JaHHBIMU

YMeTb: rpaMOTHO aHAJM3UPOBATh MOJyYeHHbIE pe3yJbTa-
Thl, COTMIOCTABJISTh C UMEILUMUCS B IMTEpaType

YMeTb: OLleHUTh HAay4YHYH HOBHU3HY, NPAKTHUYECKYI 3Ha-
YUMOCTb U JIOCTOBEPHOCTb pe3yJIbTaTOB HAy4YHbIX HCCJIE-
JOBaHUH

BiaageTb: HaBblkaMu (GOPMYJIMPOBKU HAYyYHOM HOBHU3HBI,
NpPaKTHYECKOW 3HAYUMOCTU U JOCTOBEPHOCTH pe3yJiIbTaTOB
COOGCTBEHHbBIX HAYYHbBIX UCCJIe[JOBAHUU

IIK-3.C. Cnoco6eH TOTOBHUTb OTAEJb-
Hble IOKYMEHTBHI, CBI3aHHbIEe C IPOBO-
JAUMOM  HAy4YHO-UCCJIe[0BaTENbCKOU
paboTou U (nnn) ONBITHO-
KOHCTPYKTOPCKOW paboToOH

IIK-3.C.1 CocraBasieT u odopMJsieT co-
rjaacHo Tpe6oBaHusaM ['OCT oT4yeTbl 1o
pe3ysabtatam HHUP

BiageTb: HaBblkaMK 0QOpPMJIEHUS OT/IE/IbHBIX pa3/iesioB
oT4yeToB 1o urtoram HUP

IIK-3.C.2 CocTtaBsisieT 0630pbl JUTEPATY-
pbl IO TeMAaTHKe HAyYHbIX MPOEKTOB, Io-
TOBUT MaTepuas JAJs BKJIKWYEHHUS B 3asB-
KU Ha puHaHcupoBaHue HUP

YMeTh: NOArOTOBUTH BCIIOMOraTe /IbHbIA MaTepuas AJs
3asBKU Ha ¢uHaHcupoBaHue HUP

CIIK-1.C. CrmocobeH HCI0JIb30BaThb
du3nyecKkre OCHOBBI paAHaIlMOHHOM
XUMUM JJI 06LIed XapaKTepUCTUKHU
paAvalMOHHO-XMMHYECKUX TpOolec-
COB NPU AEWCTBUU PA3JUUYHBIX BUJIOB
MOHU3UPYIOLIUX U3JTyIEeHUN

CIIK-1.C.1 npoBoAUT pacyeTbl mapaMmeT-
pOB paJiMallMOHHO-XMMHUYECKHUX IpolLec-
COB NPH JeCTBUHU Pa3JIMYHbIX BUJIOB HO-
HU3UPYIOUIMX U3JIy4eHUN

YMeThb: oCylecTB/IATh KOJUYeCTBEHHble OLleHKU 3 dek-
TUBHOCTHU PaZJMallUOHHO-XUMHUYECKUX U GOTOXUMHUYECKUX
NPOIECCOB HAa OCHOBE OOLIMX NMpeACTaBJIEHUN XUMUU Bbl-
COKHX 3HEPTUH

BiiageThb: npueMaMy UCNOJIb30BaHUS PA3JUYHbIX €JUHUIL]
M3MepeHHUsi U CIOCOOOB ONMMCAHHUSA, UCNOJb3yeMbIX B pa-
JIMAIIMOHHOW XUMUHU GOTOXUMHU U COOTHOIIEHUSIMU MeX-
Ay HUMH

CIIK-1.C.2 npepsiaraeT WHTepHpeTaLuio
pe3yJbTaTOB  H3y4YeHHUS paJualdOHHO-
XMMHUYECKUX MPOIEeCCOB C UCIO0JIb30BaHU-
eM ¢Qu3NYecKUX OCHOB paJualMOHHOMN
XUMUHU

YMeTh: NIPUMEHUTh TeOpeTHYeCcKHe OCHOBBI COBPEeMEHHOH
pafiMallMOHHOW XWMHM IIPU aHa/JM3e W IpeJCTaBJIeHUH
MaTepHaJia HAy4YHOTro CO001eHHs Ha3aJaHHYI0 TeMY

CIIK-2.C. Biageer TeopeTHU4YeCKUMU
OCHOBAMHM 3KCIEPUMEHTA/IbHBIX Me-
TOJIOB HCCJIe[JOBAaHUA paJyaldOHHO-
XMMHYECKUX INPOLLEeCCOB B KOHJEHCHU-

CIIK-2.C.1 10poBOAUT CpaBHUTEJbHbIN
aHaJIU3 BO3MOXKHOCTEH pa3/JIMYHBIX 3KC-
epUMeHTa/IbHbIX MEeTOJI0B HCCJel0Ba-
HHUS paJMaLMOHHO-XMMHWYECKUX Npolec-

YMeTb: aHa/IM3UMPOBATh JIMTepaTypHbIe JaHHbIe, OCYylle-
CTBJIITb OOOCHOBAaHHbIM BbIOOP METOAOB paJUalMOHHO-
XUMHUYECKOTO0 UCC/Ie[JOBAaHUS

YMmeTsh: aHasu3upoBaTh crnekTpbl P pagukasoB U HOH-
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POBaHHBIX CpejlaX U NpaKTHYECKUMH
HaBbIKaMM HX MCIOJIb30BaHUA [JIs
peleHUs] KOHKPETHBIX 3a/ja4y npodec-
CUOHAJIbHOM J1eTeJIbHOCTH

COB B KOHIAEHCHPOBAHHLIX Cpedax MAJid
pemeHnd NOCTaBJIEHHOH 3ala4u

pasiukKaioB (B TOMYHC/IE — C YY€TOM JAUHAMHUKH)

YMeTb: WHTEpPNpPeTUPOBATh pPe3yJbTaThl CHEKTPOCKOIMHU-
YeCKHUX HUCCIeJOBaHUN C MPUMEHEHHEM pa3JIUYHbIX MOJ-
XOJIOB CTaGWU/IM3allMM UHTepMeauaToB BaageTs: MeTona-
MU pacyeTa XapaKTEpPUCTUK paJUallMOHHO-XHUMHYECKUX
NpPOLECCOB M CPAaBHUTEJNbHO aHa/M3a BO3MOXHbIX MeXa-
HU3MOB NPHU PA3JIMYHBIX MapaMeTpax AeHWCTBYIOLIEro MU3-
JIy4eHHUsi

CIIK-3.C. [ToHrnMaeT 3aKOHOMEPHOCTHU
BJIMSHUA MOJIEKYJIIPHON CTPYKTYpBbI
Ha MeXaHHU3M paAvanoHHO-
XUMHUYECKUX NPOLECCOB, CIOCOOHOCTh
OLleHHWBATb BEPOSITHble HaINpaBJIEHUS
paAvalMOHHO-XMMUYECKUX NpeBpa-
IeHUA U3 UMEIIUXCH IKCIepUMeH-
TaJIbHbIX U TEOPETUYECKUX JAHHBIX O
CTPYKType U CBOMCTBaX HWOHU3UPO-
BaHHBIX U BO30Y>XI€HHbIX MOJIEKY.JI

CIIK-3.C.1 npepJsiaraeT BO3MOKHbIe Me-
XaHU3MBI pasvanOHHO-XUMHUYeCKUX
NpOLIECCOB C Y4YETOM MOJIEKYJISIPHOU
CTPYKTYpBHI BellleCTB

YMeTh: Mcnosb30BaTh 3HAHHUS MEXaHW3MOB paaralrioOH-
HO-XMMHNYECKHUX npeBpameHHﬁ KJ/IFOYE€BBIX MO/ E€JIbHbIX CO-
eAI/IHeHI/Iﬁ AJid  HHTepHInpeTanuu 3SKCIIEPpHUMEHTAJIbHbIX
AAdHHbBIX U IPOTrHO3HWPOBAHHUA OCHOBHBIX KAaHAJIOB pajuva-
OIHUOHHO-XMMHWYE€CKUX PA3JIMIHBIX MOJIEKYJIAPDHBIX CUCTEM

CIIK-3.C.2 obGocHOBBIBaeT HauboJiee Be-
pOSITHbIE HANpaBJIeHUs paJHAIMOHHO-
XMMHWYECKUX TMpeBpallleHHH Ha OCHOBe
MMEWIIUXCI dKCIepUMeHTaNbHbIX U T€O-
peTHYEeCKUX JJAaHHBIX O CTPYKType U CBOM-
CTBAaX HOHH3UPOBAHHBIX U BO36OYXK/JEH-
HbIX MOJIEKY.T

ByiaaeTb: npueMaMM NMOMCKAa HEOOXOAMMOW CIPaBOYHOH
HHbOpMaAIMM, KPUTHUYECKOrO aHaJu3a JIMTepPaTypPHBIX
JlaHHbIX, MeTOJaMH NpoBeJeHUs (GU3UKO-XUMMUUYECKUX
pacyeToB M  OLIEHOK MapaMeTpPOB  paAualMOHHO-
XUMHUYECKUX ITPOIEeCCOB

CIIK-4.C. CnocobeHn ¢dopmupoBaTh U
MOAUGUIMPOBATh HAHOCTPYKTYPbl U
HaHOMaTepHasbl C YYeTOM OCHOBHBIX
MPUHLUIIOB paZiMaluoOHHO-
XMUMHUYECKUX NPOLEeCCOB

CIIK-4.C.1 npoBOoAUT  paJHUaLMOHHO-
XUMHWYECKUN 3KCIepUMeHT AJis opMu-
pOBaHUSl U MOAWMQPUIIMPOBAHUS HAHOCT-
PYKTYp ¥ HQAHOMaTepHUaJoB

YMmeTh: popMupoBaTh U MOAUGPULIUPOBATH HAHOCTPYK-
TYypbl U HaHOMaTepHaJibl C y4eTOM OCHOBHBIX NPHUHIU-
OB PaJiMallHOHHO-XUMHUYECKUX MPOILECCOB

CIIK-4.C.2 n/iaHUpyeT 3KCIepUMEHT I10
bopMHUpPOBaHUI0O HAHOCTPYKYTYyp C MC-
NI0JIb30BaHUEM OCHOBHBIX TNPHHIUIIOB
XUMHHU BBICOKHUX 3HEPTUU

BiageTb: HaBblKaMU GOPMUPOBAHUSA HAHOYACTHUL, U APY-
TUX TUIIOB HAaHOCTPYKTYP MO/ e UCTBUEM HOHU3UPYIOIIUX
W3JIy4eHU

CIIK-5.C. BiageeT npejcTaB/ieHUSIMU
00 OCHOBax paguanMoHHO-
XUMHYECKUX TEeXHOJIOTUH H CI0C06-
HOCTb  OIleHHMBaTb  NEepPCHeKTHBbI
NPaKTHUYECKOr0 MCIO0JIb30BaHUs pas-
JIMYHBIX  PaJIMallMOHHO-XUMHUYECKUX

CIIK-5.C.1. O60CcHOBBIBAeT BO3MOXKHOCTHU
MCI0JIb30BaHUSA pajiMalMoOHHO-
XUMHUYECKUX MPOLECCOB JJIsl peaqr3aluu
pa3JIMYHBIX TEXHOJIOTUHA TMOJIyYeHUs WU
MOoAMGUIIMPOBAaHUA MaTepuaJioB, pelle-
HUSI IKOJIOTUYECKUX TPOOJIEM

BiageThb: npreMaMy aHasM3a 3KCHEPHMEHTATbHbBIX JaH-
HBIX, IOMCKa CMPaBOYHON MHPOpPMALMH, MeTOJaMH OLieH-
KU 0XHAaeMblX 3QQPEKTOB B KOHKPETHBIX MOJHUMEPHbIX
cucTeMax
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nmponeccoB

CIIK-5.C.2 [IpeasaraeT cnoco6bl MPaKTH-
YeCKOro MCIO0JIb30BaHUA BBICOKOIHepre-
TUYECKUX XUMHUYECKHUX BO3JeMCTBUHI

YMeTh: MCIO0/Ib30BaTh yKa3aHHble 3HAHUA [JI pellleHUs
KOHKDEeTHBIX 3a/lay, CBA3aHHbIX C INPOTHO3MPOBAaHUEM WU
peryJvpoBaHueM paJjHUalMOHHON YyBCTBUTEJBbHOCTH IIO-
JINIMEpHBIX MaTepHUaJloB

3. 06'beM MPAKTHUKU B 3a4ETHBIX €JUHUIIAX C YKa3aHUEM KOJIMYeCTBA aKaJeMUYEeCKUX UK aCTPOHOMUYECKUX YaCOB, Bbl/leJIEHHbIX HA KOHTAKT-
HY10 paboTy o6y4aroLUxcs ¢ npenojaBaTteseM (1o BUJaM Y4eOHbIX 3aHATUN) U Ha CAMOCTOSITE/IbHY0 pab0Ty 00y4YatoIUXCs:

06sem ducyunauHbsl (Mody1s) cocmasasiem 12 3auemHbix eduHuy, ece2o 432 yacos, us komopwix 114 yacos cocmassiem KOHMaKmMHas paboma
cmydenma c npenodasamesaem (110 yacos — uHOusuUdya1bHble KOHCY1bmayuu, 4 4aca - npomMexicymovHslil KOHmpo.s ycnesaemocmu), 318 uacos
cocmas/siem camocmosime/ibHas paboma cmydeHma).

4. BxogHble TpebOBaHUS /151 0CBOEHUS JUCHUILIMHBI (MOAYJIS), Ipe/iBApUTEbHbIE YCIOBUSI.
151 Toro 4To6bl OpMUPOBAHUE JAHHOW KOMIIETEHIIMU ObIJI0 BO3MOXKHO, 00y4YalOIIMICSA JJOKEH BCe MPeIeCTBYOLUE AUCIUIIINHBI U

npoutu HUP.

5. CozepkaHue PAKTUKH, CTPYKTYPUPOBAHHOE 110 TEMaM.

HaumeHoOBaHUe U KPaTKOe€ CO-
JepKaHue pa3/esioB U TEM JHC-
LUIVIMHBI (MoAyJis), popmMa npo-
ME>XYTOYHOH aTTeCTaluu

Bcero B ToMm yucie
(4acsi)
KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAE€MCTBUH C CamocToaTesibHasA pa6doTa
npenojasaTtesieM), 4achbl 00y4aILerocs, 4achbl
M3 HUX Y3 HUX
= E YyeOunle 3aHs1- | Bcero Lo @ Bcero
5 ° = 0 THS, HallpaB- i §>:: E
S 2 5 o JIeHHbIEe Ha Po- === E
st Q = = o o % %
= 2 = o BeJleHHeINpo- o E & 9
= s = = MEeXyTOUHOM SR 5 @
2 = g < aTTecTanuu SIS =
) o < 2 a3 2 g
v = S = = S 4
= © 3 2 < T o= T 2
= = S = g XK 5 >
= = = m 5 A X = g
© = = B S T 3 SR =Y
=N =N = N = 4Q
% © % E é T 3 3o = —8- s
m B M B — < & £ & o =




BbinosiHeHH e KBaTUPUKAIUOHHOHN 396 110 110 286 286
paboThI

[IpoMexkyTO4YHasa aTTecTalUs K- 36 4 4 32 32
3ameH
HToro 432 110 2 114 286 32 318

6. 06pa3oBaTesibHbIE TEXHOJIOTUU:
-IIpMMeHeHre KOMIIbIOTEPHBIX CUMYJIATOPOB, 00pab0TKa JJaHHBIX Ha KOMIIbIOTEPAX, UCII0Jb30BaHUE KOMIIBIOTEPHBIX IPOrpaMM, yIpaBJIsIo-
IMX IpUOOpaMu;
1. ucnosib30BaHWE UHHOBAIMOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOTUI HAa OCHOBE Hay4HbIX pa3pabOTOK COTPYAHUKOB daKysibTeTa
2. UCNI0JIb30BaHUE CPEJICTB AUCTAHIMOHHOTO COMPOBOXK/EHUSI y4eOHOro mpolecca.

7. YueGHO-MeTOAMYECKHE MaTepHaJIbl AJI CAMOCTOATE/IbHOM paObOoTHhI 10 IPAaKTUKeE

[IpakTrKa npoBoAUTCA Ha 6a3e HayyHbIX 1abopaTopuid MI'Y uau unctutytoB PAH. Bce 060pyioBaHMe, Haxos1eecss Ha 6a/laHce XUMUYe-
ckoro ¢aKy/bTeTa, MOXKeT ObITh UCI0JIb30BAHO Y4YallMMHUcs py BeinosHeHUU BKP. PekomMeHjanuu no opopmieHro oTyeTa v Ipoyne Me-
TO/JMYeCKHe MaTepHasibl JOCTYIHbI 06y4YaOIUMCS Ha CAaliTe XUMUY€eCKOTO GaKyJbTeTa.

8. PecypcHoe o6ecneyeHue:
[lepeyenb Mcnosib3yeMoro o60py,0BaHuUS:

1) Mpu6ops! UKII MI'Y (cM. caitT http://ckp-nano.msu.ru)

1) OpuruHaJbHOE U CEpHUITHOE HayYHOe 000PYyA0BaHUE, HAaxoAsllleecs Ha OaJlaHCe Hay4YHbIX J1abopaTOpUi Kadeapbl 3JeKTPOXUMUH (CM.
cat www.elch.chem.msu.ru/wp3/)

2) Hay4dHoe o60py/ioBaHMe J1ab0PaTOPHBIX CHELNPAKTUKYMOB:
Cuctema ounctku Boabl Millipore Elix Essential 3- 1 wit.; Cuctema ounctku Bogbl Millipore Simplicity- 1 wT.; 3/1eKTpoOHHbIE aHAJUTHU-
yeckue Becbl AR0640 OHAUS- 1 wit.; [lorenuuoctat/ranbBaHoctaT AUTOLAB PGSTAT (EcoChemie , Hugepaangpbi) - 1 wit.;
KomnnbioTep- 1 mrt.; Static Mercury Drop Electrode systems (SMDE, Laboratorni pristroje, Czechoslovakia) - 1 mt.; CnenuaabHo U3ro-
TOBJIEHHASITPEX3JIEKTPOHAS CTEKJISIHHAS siyeiiKa ¢ Hepa3/ieJIeHHbIMU KaTOHbIM U aHOJHBIM NPOCTPAaHCTBaMU. - 1 wT.; [fludpoBoi
BOJIbTMETP MOCTOSAHHOTO TOKa B7-38- 1 miT.; MukpoamnepmeTp tuna M195 - 1 wt.; CnenyasbHO U3rOTOBJIEHHAs TPEX3JIEKTPOAHASA
CTeKJIsIHHas nojsiporpadpuyeckas suerka - 1 wr.
[Torenyuoctat/ranbBaHoctaT [PC-PRO- 1 wiT.; KomnbioTep- 1 wt.; CnenydasbHO U3TOTOBJIEHHAs TPEX3JIEKTPOAHASA CTEKISIHHASA
sg4YeMKa C pa3/ieJIeHHbIMU KaTOAHBbIM M aHOJHbIM IPOCTPAaHCTBaMu- 1 wT.
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Cuctema ourctku Boabl Millipore Elix 3- 1 wT.; 3nekTpoHHbIe aHanuTH4ecKkue Becbl AR2140 OHAUS- 1 wt.; CTepuinsatop Bo3yul-
HblM / CymnabHbi# mikad/ I'T1-20 CITY- 1 wt.; pH-MeTp HI 8314 HANNA- 1 wT.; YabTpasBykoBasi BaHHa «Candup»- 1 wrt.; CiekTpo-
MeTp STS-UV (Ocean Optics)- 1 wT.; Memanka MarHuTHas ¢ HarpeBaTeseM - 1 wiT.; [loreHuuocrat/ranbBanocrtart Elins P-30IM- 1 wt,;
KomneioTep- 1 wiT.; CienuasbHO U3TOTOBJIEHHAs TPeX3JeKTPOJHAs CTeKJIAHHAsA g4elKa ¢ pa3/eJleHHbIMU KaTOAHBIM U aHOJHbIM
npoctpaHcTBaMHu - 1 wiT.; [loreHuuocrat/ ranbBaHocTat Elins P-30IM- 1 miT.; YcTaHoBKa Bpalarwouierocs AyMcKoBoro ayuektpoga EM-
04 (HT® «BosbTa», CankT-IleTepoypr, Poccus)- 1 wtT.; Komnbiotep- 1 wt.; TpexasekTpoaHas crekasHHasA syerikod (HT® «BosbTar,
Cankrt-IleTepbypr, Poccus)- 1 wt.; [loTreHpocrat/raabBanoctat IPC-PRO, - 1 wT.; KomnbioTep- 1 wiT.; CieliajbHO U3TOTOBJIEHHAs
Tpex3JIeKTPOAHAs CTEeKJIsIHHasA A4erKa - 1 1IT.

PeHTreHoBckas ycraHoBka — 3 wT.; CnektpodporomeTp CP-56 - 1 wT.; Becbl aHanmuTudeckue - 2 mt.; Cnekrpodpotometp CP-56 Py-
pbe UK-cnektpomeTp Bruker Tenzor II c oxnaxxgaeMbiMm MCT geTekTopoMm- 1 T.; ['esineBblil KpUOCTAT HA OCHOBE Kpuopedpukepa-
TOPOB 3aMKHYTOI0 LJUKJIA /IS UCCJIeJOBAaHUN palUalJMOHHO-XMMHUY€ECKHUX MpeBpallleHri npu TeMneparypax oT 7 K metogom UK
cneKTpockonuu- 1 mt.; BakyyMHasa ycTaHOBKa [iJ1l IPUTOTOBJIEHUS cMecel- 1 IT.; BakyyMHas ycTaHOBKa /i OCaXJeHUs cMecen- 1
wT.; TepmokonTposuiep LakeShore - 1 wT.

PeHTreHoBckas ycraHoBKa - 2 mT.; I[P ciekTpoMeTp ¢ cucTeMoi peructpauuu - 3 wt.; Cnektpodpotometp CP-56 — 2 mT.

9. {3bIK npenojiaBaHUsl — PyCCKUH

10. [IpenosaBaTen: HAy4YHO-NeJaroruieckue paboTHUKHU KadpeApbl 3JIeKTPOXUMUU

®OH/bI OLIEHOYHBIX CpeacTs, Heo06XoauMble AJ1s1 OLleHKH pe3yJjbTaToB Oﬁyqul/lﬂ

O6pa3sLbl OLeHOYHBIX CPEe/ICTB /151 TEKYLIEero KOHTPOJIA YCBOEHUSI MaTepraJsia U IPOMeXXyTOYHOM aTTeCTalMu - 9Kk3aMeHa. Ha ak3ameHe
NpoBepsieTcs AOCTHXKeHUe KoMIleTeHIUH (B yacTu 3YB), nepeduc/ieHHbIX B 1.2.

dopma oTYeTa 0 NpeJANNIOMHON MPAKTUKeE

OTYET o npeaunioMHOM paKTHKe

CtyneHt (®HO)
rozi o0y4eHus CEMECTP
Hay4HbIl pyKOBOAUTEID
Tema pa6oThl
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1. OTuéT no pe3ysibTaTaM NpeLJUIJIOMHON MPAKTUKH.

2. OT3bIB 0 NIPOXOXKAEHUU NMPEAJUNIOMHON NPAKTUKU. B 0T3bIBE [JOKHBI OBITH OTMEYEHbI JIOCTOMHCTBA U HEJJOCTAaTKU PO/ eJaHHOU
paboThI, 1O/KEH ObITh OTMeYeH GaKT cGOPMUPOBAHHOCTH KOMIIETEHLIMH, 110 MOKa3aTeisIM (MHAWKATOpaM), KOTOpble OTPaXKeHbI B
[IporpaMMenpeaaMnIOMHOM NPAKTUKH, [0J’)KHA ObITh JJaHa 000CHOBaHHas olleHKa BbinosiHeHUs1 HUP B nesiom.

3. ArrecTauus no pesy/jbTaTaM NpeAJUIJIOMHON NPAKTUKHU (IK3aMeH/0YeHKa) JlaTa aTTectauuu

Hay4Hblil pyKOBOAUTEb

(moamnuch) (®Hn0)

3aBeaywiuii 1abopatopuei (kapeapoit) (moamuchk) (®H0)

MeToau4deckue MaTepHaJibl A NPOBeJeHUs NpoueAyp OLleHUBAaHMS Pe3y/IbTaTOB 00y4eHM s

[lo pe3ysibTaTaM BbINOJHEHUS PeAJUIITIOMHON NPAKTUKU CTYAEHT NPeCTaB/seT OTYeT Ha HAy4YHOM ceMHHape (KOJIJIOKBUYME)
JlabopaTtopuu (kadeapsl). [Ipu onjeHKe oTUeTa CTy[eHTa Ha Kadeipe, HAYYHOM CEMHUHApe U KOJIJIOKBUYMe YYUTBIBAIOTCA CJeAYIOIHE KPU-

TEPHUU:

[TokasaTesb

KpuTtepuu ouieHUBaHUS

[Tnan HAy4YHOI'0 UCC/IeJOBaHHA

JIOTUYHOCTDb
CoOTBEeTCTBHE TEME HCCJIEJOBAHHUA
CoOoTBeTCTBHE LIeJIM U 3aJa49aM HcCaeJJOBaHUA

0630p IUTEPATYPHI

[TosiHOTA

CrcTeMaTUYHOCTD U3JI0XKEHUA
Kputnueckui aHaiu3

0O61asa CTUJIHNCTHKA
OdopmiieHHE TeKCTa

Bub6svorpadus

[TosiHOTa U pa3HOOOpa3re HUTHUPOBAHHBIX UICTOYHUKOB
CooTBeTcTBUE 0popMiieHus TpeboBaHusAM ['OCT 7.1-2003 «bubauorpaduyeckoe onvcaHue JOKYMEH-
TOB».

13




Jloksiag Ha HaydyHOM ceMuHape | ComeprkaHue JOKIa/A

WM KOHpepeHIMH IO TeMe Texuudeckoe opopmieHUe fJokaaAa (MyIbTUMeAUMHAsA Tpe3eHTalus)
uccjaeJ0BaHusA KoMMyHHKaTHBHass KOMIIETEHTHOCTb JJOKJIaJuMKa
Hanuuue ny6vkauuu Buj nyb6savkanuu (cTaThs, pa3zes KOJJIeKTHUBHOM MoHOrpaduu, Te3uchl AoKaAaja Ha MexayHapoaHOU

WJIM POCCUHCKOU KOHpEepeHIUH, TUII J0K/Ia/la — YCTHBIA WU CTEH/I0BbIN)

«OT/JIMYHO» BbICTABJIAETCA 32 NPEAJUIVIOMHYIO IPAKTUKY B CJIyyae YCIELIHOI0 BbINOJHEeHU NJ1aHa pa6oT no BKP (oTcyTcTByeT oTcTaBa-
Hue). [Ipu npeacTaB/eHMU OTYeTaA CTYZEHT AEMOHCTPUPYET IJyO0KOe 3HaHHWE TeMbl, CBOOOIHO ONlepUpyeT pe3yabTaTaMU UCCIe,0BaHUSA U
JIETKO OPUEHTHUPYeTCH B UCTOYHUKAaX UHOPMALIMY, BJIaJieeT COBpEMEHHBIMU MeTO/laMU UCCJleloBaHUsA. Bo BpeMs BbICTYIJIEHUS UCIO/Ib3YeT
HarJIAAHbIA MaTepuaJl, BKJIK4Yas Ipe3eHTal|Io, YeTKO U JIOTUYHO OTBeYaeT Ha NOCTaBJIeHHbIe BONIPOCHI.

«XOopoLo» BBICTaBJIsAETCA 3a IPeAJUIIJIOMHYIO0 IPAKTUKY B C/Iydyae He3HaYUTeJIbHOTO OTCTaBaHUA OT IJlaHa BeinosiHeHUs BKP. [Ipu oTyeTte
CTYJleHT NOKa3blBaeT 3HAaHHUE TEMbI, ODUEHTUPYETCS B UCTOUHUKAX MHPOPMaL MY, HO UCIIBIThIBAeT HEKOTOPbIe 3aTPYJHEHUsI IPU OTBETE Ha
IIOCTaBJIEHHbIE BOMPOCHI.

«YL0BJIETBOPUTE/IbHO» BBICTABJISAETCA 3a NpeJJUIJIOMHYI0 IPAKTUKY B CJlydae OTCTaBaHUsA OT 3asBJIEHHOIO IJIaHa pab6oTsl. [Ipu npej-
CTaBJICHUU pe3yJIbTaTOB pabOThl NMPOCMATPUBAaeTCA HeNOoC/Je[0BaTeJbHOCTb M HENOJIHOTA U3JIOKeHHWS MaTepuasa, NpejCcTaB/eHbl He
BIIOJIHE 0OOCHOBAHHbIE 3aK/04YeHus. [Ipy oTBeTax CTyAeHT NpoABJIsieT HeyBepPeHHOCTh, I0OKa3blBaeT C/1aboe 3HaHHe BOIPOCOB TeMBbI, He
JlaeT apryMeHTUPOBAaHHbBIX U YeTKUX OTBETOB Ha 3a/laHHbIe BONPOCHI.

«Hey0B/1eTBOPUTEJ/ILHO» BbICTABJIAETCA 3a IPeJUITIOMHY0 TpakTUKy BKP B ciiydae HeBBINTOJIHEHUSA 3asBJIEHHOIO IIJIaHA PabOoThI O Te-
Me BKP. [Ipu oTyeTe cTyieHT 3aTpyAHAETCSA OTBETUTD Ha IOCTaBJIEHHbIE BOIIPOCHI], 0NYCKAET CylleCTBEHHbIe OIIMOKHU JIMO0 He OTBeYaeT Ha
IIOCTaBJIEHHbIN BOIIPOC, HE MOXET ero MOHATb.

PE3YJIbTAT OBYYEHUA ®0OPMA OLIEHUBA-
10 MpaKTUKe HUA
3HaTb: HOPMbI U Tpe60OBaHUA TEXHUKH 0€30MaCHOCTH IPU paboTe B XUMHUYECKOU JIabopaToOprUu MepONpUATUSA TEKYILETO

KOHTPOJISl yCIIEBAEMOCTH,
Hay4YHbBIN JOoKJIaJ] Ha Kade-

pe

YMeTb: IpUMeHATh MeTO/0/I0OTHI0 HAyYHOI'0 T03HAHUSA PU MIJIAaHUPOBAHUU HAYYHOT'O UCCIeJOBaHUSA U UH- MeponpHUsTHS TEKYILETO
TepnpeTalyy N0J1y4eHHbIX pe3y/1bTaTOB KOHTPOJISl yCIIeBaeMOCTH,
YMeTb: aHa/IM3UPOBaTh U TBOPYECKHU HCII0J1b30BaTh UMEIIIUICS ONBIT B COOTBETCTBUHU C 3aJjayaMucaMopas- Hay4HbIHN JI0K/Ia/ Ha Ka-

BUTUS denpe

YMeThb: caMOCTOSTENbHO IIJIAaHUPOBATDb U OCYLIECTBJIATD IIpOoLeCcC CAaMOPA3BUTHUA B Haquof/i CCl)epe,ELeHTe.HbHO-
CTH

YMeTh: Ipe/iICTaBUTh Pe3y/IbTaThl CBOUMX UCC/IeJ0BAaHUN B YCTHOU GOpMe Ha aHTJIMKCKOM fI3bIKe
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YMeTb: 0QOPMUTB pe3y ibTaTbl HAYYHbIX UCCIeL0BAaHUI COTJIaCHO TPeb6OBaHUAM NPOPeCcCUOHAIBHOT0 CO06-
1ecTBa

YMeTh: oLleHUBaTh U IPOTHO3UPOBATh NOCJIe/CTBUSA CBOEH COLLMAaJIbHOUN U TPOdeCcCUOHATbHOM 1eTeIbHOCTH
YMeTb: 0Cy1eCTB/IATh HAYYHYIO [eITeJIbHOCTD C Y4€TOM HOPM U NIPaBUJI TEXHUKHU 6e30MacHOCTH BJ1abopa-
TOPHBIX YCJIOBUAX

YMeTb: GopMy/IMpOBaTh 3aKJII0OUEHUS U BbIBO/bI 110 pe3yJibTaTaM aHa/u3a pe/CTaBJeHHBIX B JJUTEpPaType U
COOCTBEHHBIX 9KCIIEPUMEHTAbHBIX pAa6OT B BbIOPAaHHOM 06/1aCTH XUMUU

YMeTb: cpopMyIMpOBaTh KOHKpPETHbIE 33/1a4M pabOThl B paMKax 3a/laHHOM TeMbl U peaJu30BaTh UXHA NpaK-
THKe

YMeTb: OLleHUTb JOCTOMHCTBA U HEJOCTAaTKHA BO3MOXXHBIX CIIOCOOO0B pelleHUs HAy4HOU NpoobJieMbl

YMeTh: OLleHUTh Hay4YHYI0 HOBU3HY, IPAaKTUYECKYI0 3HAYUMOCTb U JOCTOBEPHOCTD Pe3y/IbTaTOB HAY4YHbIX UC-
cJieJOBaHUMU

YMeTh: NOATOTOBUTH BCIIOMOTraTeIbHbIM MaTepuaJl AJs 3asiBKU Ha GruHaHcupoBaHnue HUP

YMeTh: OCyIIeCTBJIATh KOJIMYeCTBEHHbIe OLeHKU 3 PEeKTUBHOCTH PaiMallMOHHO-XUMHUY€ECKUX U POTOXUMHU-
YeCKHUX [POLIeCCOB Ha OCHOBE O0ILUX NpeACTaBJIeHUA XMMHUH BbICOKHUX 3HEPIUU

YMeTh: IpUMEHUTb TeOpeTUYeCKHEe OCHOBbI COBPEMEHHOM paJjMallMOHHOM XMMHUHU [IPU aHAJIU3e UIlpesCTaB-
JIeHMU MaTepHaJsia Hay4HOT 0 COO6LIeHUs Ha 3aJlaHHYI0 TeEMY

YMeTb: aHa/IM3UPOBATh JIMTepPaTypHble JaHHbIe, OCYLeCTBIATE 000CHOBAHHbBIM BEIOOP METOA0BPaAUALIMOH-
HO-XMMHYECKOT0 UCCIeJ0BaHUSA

YMeTb: aHa/IM3UpoBaThk crieKTphl P pasgukasoB U MOH-paAUKa/IOB (B TOM YHCJIe - C y4€TOM JUHAMHUKH)
YMeTb: MHTepPIPEeTUPOBATh pe3yJIbTaThl CHEKTPOCKONUYECKUX UCCIeJOBAHUN C IPUMeHEeHUeM pa3/IMYHbIX
NOAXO/0B CTAOU/IM3AL MU UHTEPMeUaTOB

YMeTb: UCI0/1b30BaTh 3HAHUA MEXaHU3MOB pPaJMallMOHHO-XMMHYECKHUX IIpeBpallleHU ! K/I4YeBbIX MO/ e/IbHbIX
COeIMHEHUH JI/I1 UHTepIlipeTali 3KCIepUMeHTaIbHbIX JaHHBIX U NPOTHO3MPOBAHUs OCHOBHBIX KaHaJIOB pa-
JUALMOHHO-XMMHUYECKHX PA3JIMYHbIX MOJIEKYJIIPHBIX CUCTEM

YMeTb: popMUpOBaTh U MOAUPUIMPOBATH HAHOCTPYKTYPhl U HAHOMaTepHasbl C y4€TOM OCHOBHBIX IPHUHIU-
OB paJlMallHOHHO-XMUMHUYECKHUX MTPOLeCCOB

YMeTb: UCN0/1b30BaTh YKa3aHHble 3HAaHUA [I/I pellleHUs KOHKPeTHBIX 33/la4, CBA3aHHbIX C IPOTHO3UPOBaHU-
€M M peryJIMpoBaHHeM paJUallMOHHOM YYBCTBUTEIbHOCTH MTOJIMMEPHBIX MaTepHUaJIOB

YMeTb: KpUTHYECKH aHAJIM3WPOBATh IMOCJAEACTBUA CBOeH NMpPOodecCUMOHaTbHOU [eATeJTbHOCTH C 3KOJIOrHhYe-
CKHUX MO3ULIUH

ByiazieTh: HaBbIKaMu 6€30N1aCHON paboThl C XMMUYECKMMU peaKTUBaMU U 000pyl0BaHUEM IIPU BBIIIOJIHEHU U
Hay4HBIX UCC/IeJlOBAHUH
VIMeTb ONBIT: pa3pabOTKU CTpaTeruyu COTPYAHUYECTBA U OpraHMU3al M1 B3aUMOEeUCTBUS B HAYYHOMKOJLJIEK-

THUBE NIPU NIPOBeJleHUH Hay4YHbIX UCCIel0BaHUN

MepONPUSTHS TEKYIETO
KOHTPOJISI yCIIeBaeMOCTH,
Hay4YHBIN 0K HaKa-

denpe
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ByiazieTh: MeTo0/10THEN HAYYHOTO TIO3HAHUSI IPUMEHHUTEJbHO K NpodeccuoHalbHOU chepe 1esATebHOCTH
ByiazieTh: HaBbIKaMU 0pOpPMJIEHHS pe3y/IbTaTOB HAyUYHBIX UCCIe/JO0BAHUMN B BU/l€ TE3UCOB U /UJINOT/ebHBIX
YacTeu CTaTbU Ha aHTJIMKCKOM f3bIKe

BiiaseThb: HaBbIKaMU NPeACTaBJIEeHUs Pe3yJIbTaTOB CBOMX UCC/Ie[JOBAHUM B YyCTHOU U IUCbMEHHOU

dopMax B COOTBETCTBUU C HOPMaMHU U NpaBUJIaMU, MIPUHATBIMU B HAYYHOM COOOLIECTBE

ByiazieTh: HaBbIKaMU c60pa, 06pabOTKU U Npe/CcTaB/IeHUs HAyYHOH MHPOPMaALMU C UCIIOJIb30BaHUEM COBpe-
MEHHBIX KOMIIbIOTEPHBIX TEXHOJIOTUU

BiageTb: HaBbIKaMU NPUMEHEHUS METO/0JIOTUA HAYYHOT0 NMOAX0Aa NPH BBINOJHEHUU UCCIeJOBAHUNA XUMU-
4YeCKOU HanpaBJIEHHOCTHU

BnasieTh: HaBbIKAMH MCIOJIb30BaHUS Pe3yJIbTATOB IKCIEPUMEHTA/IbHbIX MCCIEeJ0BAaHUN (JIUTEpaTypHble U
coGCTBEHHbIE JJaHHble) NIpU pelleHUH 3a4a4 HUP, nocTaB/ieHHbIX cCieaJlucTOM 60Jiee BbICOKOM KBaudUKa-
92071

BnasieTh: HaBblkaMu GOPMYJIMPOBKU 3aK/IIOUEHUHN, BbIBOJIOB U PEKOMEHJAlMi M0 pe3y/bTaTaM aHa/IU3a WH-
dbopmMany XMuMHUYeCcKoro npoduis

BiiaseTb: HaBbIKaMU aHa/IM3a U UHTepPIIpeTalu pe3ybTaTOB MOJeJIMPOBAaHUS CBOMCTB BeLeCTB UIIPOLeCCOB
C UX y4aCTHEM IPU pelleHUH 3a/jad Hay4YHOT0 UCCJIe[J0BaHUs B BbBIOPAaHHOM 06/1aCTH XUMUU

BiiaseTb: HaBbIKaMU HMCIOJIb30BaHUSA COBPEMEHHBIX TEOPETUYECKUX U IOJIY3IMIIMPUYECKUX METOJ0B XUMUH
IpU pellleHUH 33/1a4 HAy4YHOI'0 UCCJIeJOBaHUS

ByiazieTh: HaBbIKaMU NpUMeHeHUs1 GU3UKO-MaTeMAaTUUYECKUX 3HAHUM NTpU 06paboTKe U UHTepIpeTaLuu pe-
3yJIbTaTOB HAy4YHbIX UCCJIe0BAaHUN B 00J1aCTU XMMUH

BriasieTh: HaBbIKaMU NPUMeHEHHUs1 COBpeMeHHbIX [T-TeXHO0/10TMil B IpaKTUKe Hay4YHOU paboThl (pucbope,
aHaJiM3e U Npe/cTaBJeHUU HHPOopMaLMK XUMHUYeCKOTO0 NPodUIs)

ByiajieTh: HaBbIKAaMU UCI0JIb30BaHUS NPOrPaMMHBIX IPOAYKTOB NPU NPOBEJAEHUU COOCTBEHHBIX HAYYHBIX HC-
cleJloBaHUM U pe/CTaBJIeHUU UX Pe3yJIbTaTOB NpodecCHoOHaTbHOMY COOOIECTBY

ByiazieTh: HaBbIKAMU MOATOTOBKHU U MPeCTaBJEHHUIO TPe3eHTaluy N0 TeMe paboThl Ha PYCCKOM U (WJIU) aHT-
JIMKICKOM fI3bIKax

BnazeTh: HaBbIKaMU aHa/IM3a aJIbTEPHATUBHBIX CI0C000B pewieHus 3a7a4 HUP v Br16opa onTuManbHOrO Me-
TO/|a pelleHus

BnasieThb: HaBbIKaMu GOPMYJIMPOBKH HAYyYHOM HOBU3HbI, MIPAKTUYECKON 3HAUMMOCTHU U JJOCTOBEPHOCTH pe-
3yJIbTaTOB COOCTBEHHBIX HAyYHbIX UCCAEL0BaHUMN

BiasieTb: HaBbIKaMU 0POPMJIEHUS OT/Ie/IbHBIX Pa3/ieioB OTYETOB o utoram HHUP

BnazeTh: nprueMaMu UCNI0JIb30BaHUA Pa3JIMYHbBIX € JUHUL, U3MEPEHUS U CIOCOO0B ONMCAHHUA, UCII0JIb3YEMBIX B
paAvalMOHHON XUMHUU POTOXUMHUU U COOTHOUIEHHUSIMU MEXAY HUMU

BiajeTb: MeTOJaMU pacyeTa XapaKTEepPUCTUK paJiMaljMOHHO-XUMHUYECKHUX IPOLLeCCOB U CPAaBHUTEJIBHO aHAJIU-
332 BO3MOHbIX MEXaHU3MOB [IPY Pa3JIMYHbIX [TapaMeTpax JAelCTBYOLIEro U3Jay4eHus
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BylasieTh: npueMaMy NoMCKa HEO6XOAMMOM CIPaBOYHOM MHGOPMaLMKM, KPUTHUUECKOT0 aHa/Iu3a JIUTepaTyp-
HBIX IaHHBIX, METO/ZJAMHU NIPOBeleHUs PU3UKO-XMMUYECKUX PacyeTOB U OL|eHOK TapaMeTpOB paJuallHOHHO-
XUMHYEeCKUX MPOLLeCCOB

BiiasieTh: HaBbIKaMU GOPMUPOBAHUA HAHOYACTHUIL U APYTUX TUIIOB HAHOCTPYKTYP MO/, e ICTBUEMUOHU3H-
PYIOILUX U3JTYYEeHUN

BiiaieTh: npueMaMy aHa/M3a 3KCIepUMeEHTA/IbHBIX JJAHHBIX, IOMCKA CIPAaBOYHOM MHPOpMaLMy,MeTojaMH1
OLIEHKH 0>kU/iaeMbIX 3QpPeKTOB B KOHKPETHBIX [TOJIMMEPHBIX CUCTEMAX

ByiazieTh: HaBbIKaMU aHa/IM3a 3KOJIOTMYECKUX NP06JIeM B pa3/IMYHbIX UX aclleKTax (reorpadpuyecKkux, COLU-
aJIbHBIX, 9KOHOMHUUYECKHUX, TOJIUTUYECKUX, ITUYECKUX, TEXHOJOTUY€ECKHUX)

BiylasieTh: HaBbIKaMU NPUHATHSA 3KOJIOTHYECKH 060CHOBAHHBIX pellleHUH B NpopeCcCUOHANbHO JesTebHOCTH,
CIOCOOCTBYIOIIUX 00ecrieYeHUI0 YCTOMYMBOTO Pa3BUTHS U OXpaHe OKPYXKaIlel cpefibl

17




