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Paboyas nporpamMMa npakTHKHU pa3paboTaHa B COOTBETCTBHUM C CAMOCTOSATENBHO yC-
TaHOBJIeHHbIM MI'Y o6pa3oBaTesibHbIM cTaHaapToM (OC MI'Y) s peaiusyeMbix OC-
HOBHBIX IpOpeCcCUOHaIbHBIX 00pa30BaTe/JIbHbIX IPOrPaMM BbICLIET0 0O0pPa30BaHUSA 1O
HamnpaBJyieHUl0 noArotoBku / cnenuanbHocTu 04.05.01 «@yHpaaMeHTa/bHAsA U NpPU-
KJ1aJHasl XUMUs» (IporpaMMa ClieljuajauTeTa), yTBepXKJeHHoro nprukasom MI'Y ot 22
utonsa 2011 roga Ne 729 (B pepakuuu npuka3oB MI'Y ot 22 Hosa6psa 2011 roga Ne
1066, ot 21 gekabpsa 2011 roga Ne 1228, ot 30 gekabps 2011 roga Ne 1289, ot 27 an-
pessi 2012 roga Ne 303, ot 30 gekabpst 2016 roga Ne 1671).

l'ox (rozbl) npueMa Ha 0Oy4YeHUe

2014/2015, 2015/2016, 2016/2017,2017/2018, 2018/2019



1. HaumeHoBaHuWe npakTuku Hay4yHo-Ucc/Iej0BaTe/IbCKasa padoTa

[IpakTrKa npoBoauTca Bo 7, 8,9 u 11-M ceMecTpax U NpeJHa3HayeHa /iJ1s1 03HAKOMJIEHHS y4YallMXCs C OCHOBHBIMU HallpaBJIeHUSIMU
UCC/IeJOBaHUM, JOCTH>KEHUH U IepCIeKTUBHbIX HallpaBJIeHUU pa3BUTHUSA HAYKU U TEXHUKHU B BbIOpaHHOM 06J1acTy XMMUHU. [Ipu ee BbinoJiHe-
HUM CTYJeHTHI [10J1y4al0T HaBbIKK PA6OThI C HAYYHOW JINTEPAaTypPOM U MOMCKOBBIMHM 06a3aMU JJaHHBIX, 3HAKOMATCA C BBIOPAaHHOM TeMOM Hay4-
HOM paboThl, Ipe/iCTaBJeHHbIMU B JINTepaType NOAX0AAaMU K PeLIeHUI0 aHaJIOTUYHbIX [TP06JIeM, 3KCIIepMMEHTAJIbHbIMU U paCieTHBIMU Me-

TOJZ[aMHU pellleHUs MOCTaBJIeHHbIX 3aay.
OcHoBHbIe 3agauu HUP:

- 00yyeHUe HaBbIKaM CO0pPa, aHa/IM3a, CUCTEMATHU3al[UU U 0060011[eHUsI pe3yIbTaTOB Hay4YHbIX UCCIe0BaHUM;

- popMUpOBaHUe Y CTY/IeHTOB YMeHUs [IJIaHUPOBATh U PeaJn30BbIBATh IJIaHbl UCCIe0BAaHUs 110 33laHHOM TeMaTHKe C HCII0JIb30BaHUEM
COBpPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX U PACYETHBIX METO/,0B, UHPOPMAIIMOHHBIX U UHHOBALMOHHBIX TEXHOJIOTUH;

- popMUpOBaHMe HAaBBIKOB Npe/CcTaBaeHUs pe3yibTaToB HUP B BUzle 0OTUETOB U TE3UCOB 0KJIA/0B HAyYHbIX KOHepeHLUH;

- CO3JlJaHue YCJI0BUM JJ1 B3aUMOJeUCTBUSA 06y4YaroIMXCs C KOJIJIeTaMU NPY pellleHUH UCCleloBaTebCKUX 3a/1ay;

- CO3/JaHMe YCJI0BUM /151 TpodeCcCUOHAIbHOI0 CaM00Opa30BaHUs 00y4daloluXcs U Bbioopa npodeccuoHaIbHON Kapbephl.

2. [lnanupyemble pe3ybTaThl 06y4eHUs 10 NpakTUKe «HayyHo-KcceioBaTebCcKask paboTa», COOTHECEHHBIE C JIAHUPYEMBIMU pe3yJbTa-
TaMU OCBOEHHUS1 00pa30BaTe/IbHOU NPOTrpaMMbl (KOMIETEHIUSIMU BbITYCKHUKOB)

KoMnereHuus

Il1aHupyeMble pe3y/ibTaThl 00y4eHHUs 10 AUCHUIIMHE (MOAYJII0)

YK-1.C Cnoco6HOCTb GOpPMy/IMPOBATh HAYYHO 060CHOBAHHbIE
TMIIOTe3bl, CO3/jaBaTh TeOpeTUYECKHe MOJeU IBJIEHUH U NIPo-
I1ECCOB, IPUMEHSATh METO/0JI0TUI0 HAYYHOTO IO3HAHUS B MPO-
deccuoHaNbHON 1eTe/IbHOCTH

YMeThb: IpUMeHATb METOJ0JIOTMI0 HaydHOIr'0 MO3HAaHUs NpHU MJaHUPOBA-
HUM HAy4YHOIr'O MCCJIEe[0OBAHHUA U MHTEpIpeTaLUH INOJy4eHHBIX pe3yJsbTa-
TOB

BiageTs: MeTo[0/10THel HAayYHOTro NM0O3HAHUSl NPUMEHUTEJbHO K Npodec-
CUOHaJIbHOU cdepe eaTeJIbHOCTU

YK-2.C'0TOBHOCTB K CaMOpPa3BUTHIO, CAaMOpeaJu3aL 1, Uc-
N0JIb30BAaHUIO TBOPYECKOI0 NOTEHIMa/IaA

YMeTb: aHaJU3UPOBATh U TBOPYECKU MCIO0JIb30BaTh UMEKOLIMNICH ONBIT B
COOTBETCTBMM C 33/la4aMy CaMOPa3BUTHUSA

YMeTb: CaMOCTOSITE/IbHO IJIAHUPOBATh U OCYIIECTBJSATh NPOIECC cCaMOopas-
BUTHUS B HAYYHOU cdepe fesiTebHOCTH

YK-3.C Cnoco6HOCTb OCYIIECTBJSATh MUCbMEHHYI U YCTHYIO
KOMMYHUMKAIMI0 Ha MHOCTPAaHHOM (MHOCTPaHHbIX) SI3bIKax B
npouecce MeXKyJbTYpHOIO B3aUMOJEWCTBHUSA B akKaJeMuue-
cKoi U nmpodeccuoHasbHOU cdepax Ha OCHOBE COBpPEMEHHbBIX
KOMMYHUKATUBHbIX TEXHOJIOTUH

YMeTh: npeJCcTaBUTh pe3yJbTaTbl CBOMX MCCAeN0BAaHUN B YCTHOU dopme
Ha aHTJIMHACKOM fI3bIKE

BiageTsb: HaBbIKaMU 0GOpMJIEeHUS pe3ybTaTOB HAYYHbBIX HUCC/IeJOBaHHUH B
BHU/I€ TE3UCOB U/MUJIM OTAEJbHBIX YACTEN CTATbU HA aHTJIMHMCKOM fI3bIKE




YK-4.C Cnoco6HOCTh OCYIIECTBJIATh MUCbMEHHYI U YCTHYIO
KOMMYHHUKALIMIO Ha TOCYyAapCTBEHHOM fA3bike Poccuiickon Pe-
Jlepalii B akaZieMuueckou U nmpodeccroHaJbHON cdepax Ha
OCHOB€ COBpeMEHHBbIX KOMMYHHUKAaTUBHBIX TEXHOJIOTUHI

YMeTb: 0QOpPMUTH pe3ybTaThl HAYYHbIX UCCAEJOBAaHUN COTJIaCHO Tpebo-
BaHUAM NpodeccHoHaIBHOr0 Co061ecTBa

BJiajgeTh: HaBbIKaMU NpeJiCTaBJIeHUsl pe3y/IbTaTOB CBOMX UCCJIe[JOBaHUH B
YCTHOM U NMCbMEHHOW $popMax B COOTBETCTBHMU C HOPMaMHM U NpPaBUJIAMH,
NPUHATBIMU B HAYYHOM COOOIIeCTBe

YK-5.C ['0oTOBHOCTB A€MCTBOBATh B HECTAHJAPTHBIX CUTyallU-
X, HECTH COI|MAJIbHYI0 U 3TUYECKYI0 OTBETCTBEHHOCTD 3a
NPUHSITbIE PELIEHUS

YMeTh: O1leHUBaTh U IPOTrHO3UPOBATh MOCJIE/[CTBUS CBOEU COLlMAIbHOU U
npodeccuoHaIbHOM J1eSITeIbHOCTU

YK-12.C Cioco6HOCTB c03/1aBaTh U MO/ IEPKUBATH 6e3o01mac-
Hbl€ YCJI0BUS KU3HE/IEATEJbHOCTH, B TOM YHMCJie IPU BOSHUK-
HOBEHUU Ype3BblYalHbIX CUTyalU1

3HaTh: HOPMbI U Tpe6GOBaHHS TEXHUKH 6€30MaCHOCTH NMPU paboTe B XUMU-
YeCKOoH JlabopaTopUuu

YMeTb: OCylIeCTBJIATb HAYYHYIO [1eITeJIbHOCTh C Y4eTOM HOPM M NpaBUJI
TEXHUKU 6€30MacCHOCTH B JIabOPaTOPHBIX YCJIOBUIX

BiageTs: HaBblKaMU 6e30NaCHOM pabOThl C XMMUYECKMMH peaKTUBaMHU U
060pyloBaHHEM INPU BBINOJHEHUH HAYYHbIX UCCIEeL0BAaHUN

YK-13.C Crioco6HOCTb OCYLeCTBJAATh COLMa/bHOE U npodec-
CHOHaJ/IbHOe B3aWMOJIeNCTBUe /I peajnu3aliuy CBOeH poJiv B
KOMaH/ie ¥ JOCTHKEeHUs] KOMaH/HbIX IeJiel U 337,34

HMeTh OmBIT: pa3pabOTKU CTpATeruyd COTPYAHUYECTBA M OpraHU3aluU
B3aUMMO/JIEMICTBHSI B HAYYHOM KOJIJIEKTHUBE NMPH NPOBEAEHHUM HAYYHbIX HC-
cJeJloBaHUM

YK-14.C CnocoGHOCTb HCIOJIb30BaTh COBpeMeHHble HHOp-
MallMOHHO-KOMMYHHKALlUOHHbIe TEXHOJIOTUM B akKaJeMude-
CKOU U npodeccuoHalbHOU chepax

BiaaeTb: HaBblKaMU COOpa, 0OpPAabOTKU U NMpeACTaBJEHUS HAYYHOW HH-
dbopMal M ¢ UCTI0JIb30BAaHMEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUN

OIIK-1.C. Cnoco6HOCTB peliaTb COBpeMEHHbIE TPOO6JIeMbI
byH1aMeHTa/IbHOM U IPUKJIAJHON XMMUH, UCII0JIb3Ys] METO-
JIOJIOTUIO0 HAYYHOTO MOJX0/a U cCUCTeMY QyH/IaMeHTaTbHbIX
XUMHYECKUX NOHATHUU U 3aKOHOB

BJIaAETb: HaBbIKaMHU NNPpUMEHEHHUA METOAO0JIOTMKW HAY4YHOr'o noaxoja IpHu
BBIIIOJIHEHHUH I/ICCJIELLOBaHI/Iﬁ XHUMUYECKOUN HalpaBJIEHHOCTH

OIIK-2.C. Cnoco6HOCTb NPOBOAUTb XMMHUYECKUN 3KCIIEPUMEHT
C co6J1t0IeHMeM HOPM 6e30IacHOT0 0OpallleHUsI C XUMHUYECKU-
MU MaTepHaJiaMy, aleKBaTHO OLeHMBasi BO3MOXHbIe PUCKH C
y4€TOM CBOUCTB BellleCTB

BiajeTsb: HaBbIKAMU HMCIOJIb30BAHUSI Pe3yJIbTATOB 3KCIIEPUMEHTATbHbIX
Ycce[JOBaHUM (JIUTepaTypHble U COOCTBEHHbIE JaHHbIE) NIPU PEllleHUH 3a-
Jad HUP, nocTaB/ieHHBIX clieMaIMCTOM 60J1ee BbICOKOUM KBaTMUKALLUN

OIIK-3.C. Cnoco6HOCTb UCM0JIb30BATh METO/AbI PETUCTPALUH U
00pabOTKHU pe3y/IbTaTOB 3KCIIEPUMEHTOB, B TOM YUCJIE, TIOJTY-
YeHHbIX Ha COBpPEMEHHOM Hay4HOM 060pyJ0BaHUHU

YMeTb: GOpMy/IMPOBATh 3aK/I0YEHUS Y BBIBOJBI IO pe3y/bTaTaM aHaJiu3a
npeJCTaBJeHHbIX B JIUTEpPAType U COOGCTBEHHBIX 3KCIIepUMEHTaJlbHbIX pa-
60T B BbIOpAaHHOU 06J1aCTHU XUMUU

BiageThb: HaBblKaMu GOpPMYyJIMPOBKH 3aKJIOUEHUH, BbIBOJOB U peKOMEH-
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Jlallii 1o pe3yJ/ibTaTaM aHa/M3a MUHQOpMal MU XMMUYECKOro npopuis

OIIK-4.C. CnocoGHOCTB cO3/iaBaTh MaTeMaTUYECKHE MO/ U
npodeccuoHaNbHBIX 33/1a4, YYUTHIBATh OTPAaHUYEHUS U Ipa-
HUIbl IPUMEHUMOCTH MO/IeJiel], UHTEPNPETHUPOBAThb MOJTYUY€EH-
Hble MaTeMaTU4YECKHE pe3yJIbTaThl

BisiajgeTh: HaBbIKaMHM aHa/IM3a U MHTepIpeTalyyu pe3yJbTaTOB MOJeIUpo-
BaHUSA CBOWCTB BelLeCTB M NPOLECCOB C UX y4aCTUEM NIPU pellleHHUH 3a/ay
Hay4YHOI'0 UCCJIeJOBAaHUA B BbIOpaHHOU 06J1aCTH XUMUHU

OIIK-5.C. Cnoco6HOCTb UCNI0JIb30BAaTh COBPEMEHHbIE pacyeT-
HO-TEOpeTUYECKHE MEeTO/Ibl U3yUYeHHs CBOMCTB BeleCTB U
IPOLLECCOB C UX YYaCTHEM NPU pellieHUH NpodeccCHoHaTbHbIX
3a/a4

BJIa,CleTb: HaBbIKaMH HCIIOJIb30OBAHHUA COBPEMEHHBIX TEOPETUYIECCKUX U I10-
JIYSMIINPHUIECKHUX ME€TOZJ0OB XMMHUH IIPHU pElI€eHUH 3ada4 HAYIHOIr' 0o UccjieJo-
BaHHA

OIIK-6.C. CtocoO6HOCTh HCIOJIb30BaTh B MpodeccuOHaTbHOU
JlesiTeJIbHOCTU 6a30Bble 3HAHUsA B 06/1acTU GU3UKU U MaTeMa-
THUKU

BsiageTh: HaBbIKaMU NpUMeHeHUs] PU3UKO-MaTeMaTUYeCKUX 3HAHUN NPU
06paboTKe M MHTepIpeTalUy pe3yabTaTOB Hay4YHbIX UCCJIeL0BaHUU B 06-
JIACTH XUMHUU

OIIK-7.C. Cnoco6HOCTb COOMpPATh, aHAJU3UPOBATh, 06pabATHI-
BaTb W NpPeACTaBJIATb UHPOPMALMIO C MCIOJb30BAaHUEM CO-
BpeMEHHbIX KOMIBIOTEPHBIX TEXHOJIOTHH, 06IUX U npodec-
CHOHAJIbHBIX 633 JAaHHbBIX

BiiaseTh: HaBbIKaMU NIPUMeHEHUs COBpeMeHHbIX [T-TexHo/0rMH B Npak-
THUKe Hay4HOU paboThl (pu cOope, aHA/IU3e U MpeJCcTaBJeHUN UHPopMa-
I[UM XUMHUYECKOTO Mpoduis)

OIIK-8.C. Cnoco6HOCTb NPUMEHSTh CTaHAAPTHbIE MPOrPaMM-
Hble IPOJAYKTHI JIJ1F pelleHUs 3a/a4 NpodecCHoHalbHOM fiesi-
TEeJIbHOCTH C y4€TOM OCHOBHBIX TPeOOBaHUM UHPOPMALIUOH-
HOW 6€30MaCHOCTH.

BiiageTh: HaBbIKaMU MCIOJIb30BaHUS NMPOrpaMMHBIX MPOLYKTOB MPH MPO-
BeJleHHHU COOCTBEHHbIX HAY4YHbIX UCCJeJ0BaHUM U Npe/CTaBJeHUU UX pe-
3yJIbTaTOB NPOdEeCCHOHATBLHOMY COOOIECTBY

OIIK-9.C. Cnoco6HOCTb MPeACTaBAATh pe3yabTaThl podec-
CUOHAJIbHOM J1eATEJIbHOCTH B YCTHOU ¥ NUCbMEHHOU popMe B
COOTBETCTBUHM C HOPMAaMH U IPABUJIAMHU, IPUHATBIMU B IIPO-
dbeccuoHaJbHOM COOOIIECTBE.

BiageTs: HaBbIKaMU MOATOTOBKY M NPeACTaBJIEHUIO Npe3eHTalyy o Te-
Me paboThl HA PYCCKOM U (HUJIM) aHTJIMHMCKOM SI3bIKaX

IIK-1.C Cnoco6HOCTh B paMKax 3a/layd, MOCTAaBJIEHHOW cIie-
[[UAJIUCTOM 6GoJiee BbICOKOW KBaJUUKALMU, ONpeesiTh Me-
TOJ0JIOTHIO MCC/IeJOBAHUS, COCTABJATh IJIaH paboThl U MpeJ-
JlaraTb MeTO/bl (B TOM 4HCJie, HECTaHAAPTHbIE) pelleHus Mo-
CTaBJIEHHBIX 33/1a4 XUMUY€ECKON HaANlPaBJIE€HHOCTHU

YMeTb: chopMyIMpoOBaTh KOHKPETHbBIE 33/jla4U paboThl B paMKax 3aZJlaHHON
TeMbl U peaJiu30BaTh UX HA NIPAaKTUKe

YMeThb: OLleHUTb JJOCTOMHCTBA U HEJJOCTaTKU BO3MOXXHbBIX CIOCOOOB pellle-
HUSI HAYyYHOU NPOo6IeMbl

BiiapaeTh: HaBbIKaMU aHa/IM3a aJIbTEPHATUBHBIX CIIOCOO0B pelleHUd 3a4a4
HHWP v BbI60Opa ONTHMa/JIbHOTO METO/1A PELlIeHUSs

IIK-2.C Cnoco6HOCTh B paMKax 3aJlauyd, MOCTaBJIEHHOM cIie-
[MAJIUCTOM 6GoJiee BbICOKOW KBaJMPUKALMU, TPOBOAUTh 3KC-

YmMeTh: OLEHUTb HAYYHYHO HOBH3HY, IPAKTUYE€CKYH0 3HAYUMOCTb U AOCTO-
BEPHOCTb PE3YJIbTATOB HAYYHBIX I/ICCJIe,ELOBaHI/Iﬁ
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nepuMeHTa/ibHble U (MJIM) pacyeTHO-TEOpPEeTUUYECKHE HCCJie-
Jl0BaHUsA U (MJIM) OCYLIeCTBJATb pa3paboTKU C MOJy4YeHHeM
Hay4yHOTo U (W/IM) HAy4YHO-NPAKTUYECKOro pe3yJsbTaTa, olie-
HUBAaTb JOCTOBEPHOCTb M 3HAYUMOCTb pe3y/bTaTOB HAayYHbIX
Hccies0BaHUN

BiageTb: HaBblkaMu (GOPMYJIUPOBKU HAyYHOW HOBU3HbBI, NPAKTUYECKOH
3HAYUMOCTHU U JOCTOBEPHOCTH Pe3y/IbTaTOB COOCTBEHHBIX HAYUYHbIX UCCIE-
JOBaHUM

IIK-3.C Cnoco6HOCTb TOTOBUTb OTAEJIbHbIE OKYMEHTHI, CBS-
3aHHbIE C MPOBOAUMOM HAYUYHO-HUCCAeA0BATENbCKON pabOTOH U
(M/1M) OMBITHO-KOHCTPYKTOPCKOM paboToM

YMeTh: N0ArOTOBUTH BCIIOMOTaTe/IbHbINA MaTepuas AJis 3asiBKU Ha pUHAH-
cupoBanve HUP

BsiageTh: HaBbIKaMu 0pOpMJIeHUs OTAEJbHbIX Pa3/ieJl0oB OTYETOB 110 UTO-
ram HUP

CIIK-1.C Cnoco6HOCTb aHAJIU3UPOBATh 3KCIIEPUMEHTAJIbHbIE
KUHETHUYECKHUE JJaHHbIe, CTPOUTh KUHETUYECKHUE CXEeMBI U OII-
peesisiTb KOHCTAaHThI CKOPOCTH U PaBHOBECHS /ISl Pa3JIMYHbBIX
peakuumn

YMeThb: aHa/JIM3UPOBATh 3KCIIEpUMEHTA/IbHble KWUHeTUYeCKHUe JaHHbIe, Bbl-
SIBJIITb BO3MOKHbIe UCTOYHUKHU OIINOOK

BiageTh: HaBbIKaMU pellleHus NPSMOW U 06paTHOM 3a/ja XUMHUYECKON KU-
HETHUKHU

CIIK-2.C Cnoco6HOCTb BbIOMPATh TEOPETUUYECKHE MOJENU JJIs
ONMUCAHWUS KOHKPETHOr0 XMMHYECKOro IMpolecca € UCMO0JIb30-
BaHMeM allllapaTa COBpEMeHHbIX TEOPUU

YMeTb: OCyIleCcTB/JAATh MaTeMaTU4YeCKoe MOJe/IMpPOBaHUe CJI0KHBIX XUMU-
YeCKHX TNPOLLeCCOB, B TOM YUC/Ie C yyeToM AUPPy3Uu pearupymolux Be-
IIIeCTB U NPOJyKTOB peaKLuu

YMeTb: NpPUMEHUTb TeOopeTHYeCKHe OCHOBbI COBPEMEHHOW XMMHUYeCKOH
KWHETUKH [IPU aHa/IM3e U NpeJCcTaBJeHUH MaTepuasia Hay4YHoro coobuie-
HHA Ha 3a/laHHYIO TeMY

YMeTb: BbIOpaTh a/leKBaTHYIO TEOPETHUYECKYI0 MO/JieJib /IJIs1 ONMCAaHUsA KOH-
KPeTHOM CUCTEMBI

YMeTb: OLleHUTb OCHOBHbIE HCTOYHMUKHU OLIMOOK U JJOCTOBEPHOCTb PacCyH-
ThIBa€MbIX BEJIMYUH

BisiajaeThb: HaBbIKaMU UCNOJIb30BaHUA NPOTPAMMHBIX CPeJCTB U pabOTHI B
KOMIBIOTEPHBIX CETSX, UCIO0JIb30BaHUS peCypCcOB MHTEPHETA; OCHOBHBIMU
MeTO/laMH, CIIOCOOAMHU U CpeiCTBAaMHU NOJIy4YeHUs, XpPaHeHHUs, nepepaboTKH
MHPOpMalMHU [IPU pellieHUU KUHeTUYeCKHX 3a/1a4

CIIK-3.C BnasgeHve 0OCHOBHBIMU 3KCIE€PUMEHTaJbHbIMU METO-
JlaMU XMMHUYeCKOM KHHETHKH, UCIO0Jb30BaHUE UX IIPU pelle-
HUM 337124 IpopeCcCrOHaIbHOM AeATeTbHOCTH

YMeTh: rOTOBUTH 00pas3ibl sl GU3UKO-XMMHUYECKUX UCCIEJOBAaHUM B CO-
OTBETCTBHUHU C NOCTABJIEHHOU 3aJlauel U C y4eTOM creluPUKU U3ydyaeMbIX
00 bEKTOB

YMeTh: rpaMOTHO CIJIAHUPOBATh KUHETUYECKUU 3KCIEPUMEHT

BiageTb: HaBbIKaMH NPOBeJEHHUs dKCIEePUMEHTAJIbHbIX UCCAEJOBAHUN B
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| 0G/1aCTH XMMHYECKOH KMHETHKH

6. 06Bem npakmuku cocmasisiem 24 3auemHuix eduHUYbl, 8ce2o 864 vaca, uz komopwvix 184 uaca cocmassiem KOHMakmMHas paboma cmyoeH-
ma c npenodasamesem (176 yacoe — uHOUBUAya1bHble KOHCY1bmayuu, 8 4acos - NpoMeNcymo4Hbulll KOHMpo1b ycnesaemocmu), 680 vacos co-
cmas/siem camocmosimeibHasi paboma cmydeHma).

7. BxogHble Tpe6oBaHUSA JJIsl 0OCBOEHUS MPAKTHUKH, Pe/IBAPUTEbHBIE YCIOBUS.
Jls1s1 Toro 4To661 GOPpMUPOBAHKE JAHHOW KOMIIETEHI[UU 6bIJI0 BO3MOXKHO, 00y4alOIUICs J0J’KEH OCBOUTD JIabopaTOpHbIE paboThI MO OC-

HOBHBIM XUMHW4Y€CKHUM JUCLHHUIIJIMHAM, NIPpeAYCMOTPEHHbIE y‘{e6HbIM IIJIaHOM

8. Cozep>xaHue PAKTUKH, CTPYKTYPUPOBAHHOE 110 TEMaM.

Ne pa3zge- | HaumeHoBaHuUe pa3jesia KosinyecTBO 4acoB dopma
Ja Bcero | KoHTakTHasa pa- | CamocTofATe/bHAsA | TEKYLIEro
60oTa pa6oTa KOHTPOJIA
1 [loAroTOBUTENbHBI. 116 36 80 CobGecesoBaHue
2 [IpeiBapUTEIbHBIMN.. 196 68 128 CobeceoBaHHE
3 OCHOBHOH. 408 36 372 CobGecesjoBaHMe
4 3aBeplIAOLU . 136 36 100 JlokJsial Ha HAy4YHOM KOJIOKBUYMeE
IIpoMexxyTO4YHas aTTecrauua 8 8
(3aueT)
HUTOIO 864 184 680 3a4eT

CozepxkaHue pa3zesioB

N
pas- HaumeHnoBaHue pasaena HUP CoaeprxaHue pasaeia
Aesa




[loaroroBuTenbHbINA. O3HAaKOMJIEHHE C OCHOBHbI-
MM pe3yJibTaTaMHU, N0Jy4YeHHbIMH KO BpEMEHH pa-
60TbI B paMKax BbIOPAHHOUW TeMbI UCCJIE[0BAHUM.

C6op ¥ aHaA/IU3 JIUTEePATYyPHBIX JJAHHBIX [10 TeMe MarucTepcKou AuccepTa-
IIMY; OJIrOTOBKA 0630pa JIMTepaTyphl UK pedepaTa o BbIOpaHHOH TeMe.

[IpenBapuTebHbIA. O3HAKOMJIEHHE C OCHOBHBIMH
MeTOJZlaMH pellleHUs 33/1a4, pa3paboTaHHBIMHU KO
BpeMeHHU paboThl B paMKaxX BbBIOpAaHHOW HAay4YHOU
TeMaTUKU. [losiyueHre HaBbIKOB paboThl Ha Clle-
I[MaJIbHOM 060PY/I0BAHUHU U UCII0JIb30BAHUH CIie-
[JMaJIM3UPOBAHHOTO MPOTrPAaMMHOT0 06ecrnevyeHHUsl.

B 3aBUCUMOCTH OT TeMaTUKHU paboThl (3KCNeprMeHTaIbHasA, pacyeTHO-
TeopeTUYeCcKas WM CMelllaHHasi) 3TO MOXET ObITh: 00yuyeHHe paboTe Ha
crelyaJu3upoBaHHOM 000pyZI0BaHUH, IPOBe/ieHre NIpe/iBapUTe/IbHbIX IKC-
IIepYMEHTOB 10 U3BECTHBIM MeTO/MKaM; BOCIIPOU3Be/leHle paHee M0JIyYeH-
HbIX B JJabOpaTOpUH, IAe paboTaeT CTY/€HT, JaHHbIX; pacieThbl U 06paboTKa
N0JIy4eHHbIX JAHHBIX C UCN0JIb30BaHUEM CIlel}MaIM3UPOBAHHOTIO NPO-
rpaMMHOT0 obecrne4yeHus .

OcHoBHOW. [IprMeHeHMe U3yYeHHBIX METO/0B K
pelIeHHIO TOCTAaBJIEeHHOU Nepes CTyZeHTOM 3a/ja-
YH.

B 3aBUCUMOCTH OT TeEMAaTUKH pa6OTbI (BKCHepI/IMeHTaJIbHaH, pacC4eTHO-
TeopeThuieCKad Uin CMeLLIaHHaﬂ) 3TO MOXKET ObITh: MATEMAaTHUYECKOE Mo/Je-
JINPOBAaHHE CJIOKHBIX XUMHUIE€CKUX ITPOLECCOB; CO3aHHE TeOpeTH‘{eCKOI;JI
MoOJeJIh AJid OITMCAHUA KOHKpETHOﬁ CUCTEMBI; aHAJIN3 3KCIIEPHUMEHTAaJIbHbIX
KHUHETHYE€CKHUX NAHHbIX U IIP.; y4aCTHUE B CTYACHYECKHNX HAYYHbIX CEMHUHApaX
C COO6H.[eHI/IHMI/I O ITOJIYYEHHbIX pe3yJibTaTaX.

3aBepuatomiuid. OpopmaeHue pe3yabTaTOB pado-
TBI.

[ToagroroBka otyeta 0 HUP, Te3ncoB fok/1aia Ha KOHPEpPEeHIMH, PYKONIUCH
ctaTbu. OTYeT 0 paboTe 3ac/aylIMBaeTCs Ha 3acelaHuu Komuccuu no HUP,
JIabopaTOPHOM HAyYHOM KOJIJIOKBUYMe, KadeapabHOM HayYHOH MUHU-
CeCCHUH U TIp.

9. 06pa3oBaTe/IbHbIE TEXHOJIOTUU:

-IpMMeHeHHe KOMIIbIOTEPHBIX CUMYJIATOPOB, 00pab0TKAa JAaHHBIX Ha KOMIIbIOTEPAX, UCII0JIb30BaHH e KOMIIBIOTEPHBIX IPOrpaMM pPa3HOro Ha-
3Ha4YeHUS;

-HCN0JIb30BaHUE CPeJICTB AUCTAHLIMOHHOI'0 COIPOBOX/|€HHA Y4eOHOr0 NpoLecca;

- KpyTJIble CTOJIBI;

-NpenojaBaHue C MCII0JIb30BaHHUEM Pe3yJIbTaTOB UCCJIeJ0BAaHUU HayYHbIX Ko MI'Y.

10. Yye6HO-MeTOANYECKHUE MaTepuaJbl A7 CaMOCTOATE/IbHOM paﬁoTbI IO MMPpAaKTHUKeE
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[IpakTHKa NpoBOAUTCA Ha 6a3e Hay4YHbIX JJabopaTopuil MI'Y nau unctutytoB PAH. Bce o6opysioBaHue, HaxoAd1eecs Ha 6a/1aHce XMMUYe-
CKOro ¢aky/bTeTa, MOXKeT ObITh UCI0JIb30BAHO YYallMMHUCs py BeinosHeHUU BKP. PekoMeHganuu no opopMiieHuIo oTyeTa ¥ Npoyre Me-
TOJMY€eCKHe MaTepHasbl JOCTYIHbI 06y4alOIIUMCs Ha callTe XUMUYECKOro paKyibTeTa

11. PecypcHoe o6ecnieyeHue:
[lepeyeHb UCTI0JIL3YEMOT0 060PY/IOBAHUSA:
1) Mpu6opsr LKIT MI'Y (cM. caidT http://ckp-nano.msu.ru)
2) OpuruHaJIbHOE U CEpUITHOE Hay4HOe 000pyZl0BaHME, HaxoAsileecs Ha 6asaHCce HAy4YHbIX JJabopaTopui kKadeapshl (CM. callT
http://www.chem.msu.ru/rus/chair/kinetics/welcome.html)
3) Hay4dHoe o60pyAoBaHHe JJabOPATOPHbBIX CIELIPAKTUKYMOB M0 3KCIIEPUMEHTANbHbIM METO/JaM XUMHUYECKON KUHETHUKHU:
Xpomatorpad Kpuctasn Jlrokc 4000 - 1 wt.; UK-dypbe cnektpomeTp Uudpantom OT-801 - 1 wiT,; - 1 wT.
Kanopumetp ICM-2M - 1 wiT.; MoauduuupoBaHHbii XxpomaTorpad Xpom 5 - 1 mit.; JJabopaTopHasd BaKyyMHas yCTaHOBKA - 1 1IT.;
IIP cnektpomeTp EMXLOS - 10/12 PX - 1 wit.; JlabopaTopHas ycTaHOBKa AJs1 poTosin3a - 1 HIT.

12. fI3bIk npenojaBaHus — pyCCKUH
13. [IpenopaBaTesiv: HAy4YHO-NeJarorudyeckre paboTHUKU Kapeapbl XUMHUUYECKON KUHETUKU.

®OoHAbI OLIEHOYHBIX CPE/CTB, HE06X0AMMbIe /Jisl OLLeHKH! pe3y/IbTaTOB 00y4eHus

O6pa3sLbl OLeHOYHBIX CPEe/CTB /IJIS1 TEKYLLEero KOHTPOJIsl YCBOEHUS MaTeprasia U IPOMeXXyTOUHOM aTTeCTallMu - 3a4eTa. Ha 3aueTe npoBeps-
eTCA JOCTHXKeHHe pe3yJIbTaTOB, IepeYrCIeHHbIX B I1.5.

®opma otuyeta 0o HUP

OTYET no Hay4HO-UCCIE0BaTENLCKON paboTe

CtyneHnt (®HO)
roj o6ydyeHus CEMECTP
HayuyHbI! pyKOBOAUTEND
Tema paboThI




1. UnavBUAyanbHOE 33/laHNe CTYleHTa:
2. OT4yéT 1o pesysibTaTaM Hay4YHO-UCCJIE0BATENbCKOM JeATEJIbHOCTH.
3. Ot3biB 0 npoxoxaeHun HUP. B oT3bIBe J0/KHBI OBITh OTMEY€eHbI JOCTOMHCTBA U HEZJOCTATKHU NPOJeJIaHHOU paboThl, LOJKEH ObITh

oTMevyeH paKT cGOpPMHUPOBAHHOCTU KOMIETEHIUH, 10 MOKa3aTe M (MHAUMKAaTopaM), KoTopble oTpaxkeHbl B [Iporpamme HUP, nomxHa
ObITh JJaHa 060CHOBaHHas olleHKa BblnosiHeHUss HUP B nesom.

4.  Atrtecrauus no pesysabtatam HUP (3auém/oyenka) JlaTa aTTecTanuu
Hay4yHbIl pyKOBOAWTED (moamuchk) (®H0)
3aBeaywomuii jaboparopuei (kadegpoi) (mopmnuch) (®H0)

[To pe3ysibTaTaM BeinosiHeHUs1 HUP cTyieHT npeAcTaB/isieT OTUET HA HAYYHOM ceMUHape (KoJIJIOKBUYMe) JabopaTopuu (kadepsbl).

MeToauyeckue MaTepHuaJabl 4J4d IPpOBEeACHUA MIpoLUeaAyp ONEHUBAHUA Pe3y/ibTAaTOB OﬁY‘lEHﬂﬂ

[Ipu BbICTaBJIEHUH 3aUeTa OLleHUBAETCH:
1. 006'beM NPOBEIEHHbIX PAbOT;
MHQOPMUPOBAHHOCTb O COCTOSTHUU aHAJIOTUYHBIX HCCIeJ0BaHUN B JAaHHOUN 06/1aCTH XMUMUY;
OTBeTbI HAa BOIPOCHI 110 TEME UCCIeJOBAHUS;
apryMeHTUPOBAHHOCTD 3aK/IIUYEHHUH U BbIBOJIOB;
KauecTBO Npe3eHTal MU MaTepHasa.

i W

PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHHUA
MO MPAKTUKE

3HaTb: HOPMbI U TPeO6OBaHHUS TEXHUKU 6€30MaCHOCTU MPU paboTe B XUMUYECKOH J1abopaTopuu MepOINpUATUS TEKYLLEr0 KOHTPOJISA

yCIleBaeMOCTH, Hay4HbIH JJOK/Ia/ Ha
kadespe
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YMeTb: NPpUMEHSATh METO/I0JIOTUI0 HAYYHOT0 MO3HAHKWS NPU MJIAaHUPOBAHUM HAYYHOTO HCCJIe[0Ba-
HUSA U UHTepHpeTalnyu 0Jy4YeHHbIX Pe3yJIbTaTOB

YMeTb: aHa/IM3UPOBATh U TBOPYECKU UCI0JIb30BAaTh UMEIIIMKICSA ONBIT B COOTBETCTBUU C 33/jla4aMHU
CaMOpa3BUTHUA

YMeTb: caMOCTOSATE/IbHO JIAHUPOBATh U OCYLIECTBJIATh MPOLECC CAMOPa3BUTHS B HAy4YHOU cdepe
JleITeJIbHOCTH

YMeTh: Npe/iCTaBUThb Pe3y/IbTaThl CBOMX MCCIeL0BaHUN B yCTHOU GpopMe Ha aHTJIMHCKOM fSI3bIKe
YMeTb: 0pOPMUTH pe3y ibTaThl HAYYHBIX UCCIEJ0BAHUN COTJIACHO TPeO6OBaHUAM NpodeccroHab-
HOI0 COObIIecTBa

YMeThb: olleHUBaTh U NPOTHO3UPOBATh MOCJIECTBUS CBOEH COLlMaTIbHOU U podeccuoHaIbHOM Jies-
TeJIbHOCTHU

YMeTb: 0CyIeCcTBAATh HAYYHYIO eATeJIbHOCTb C y4€TOM HOPM U NPaBUJI TEXHUKHU 0€30MaCHOCTH B
JIabOpaTOPHBIX YCIOBUAX

YMeTb: popMyIMpPOBATh 3aK/I0UYEHUS U BBIBO/IbI 110 pe3yJibTaTaM aHaJ/iu3a Mpe/CTaBJeHHbIX B JIU-
TepaType U COOCTBEHHBIX 3KCIIEPUMEHTAJIbHBIX pa60T B BbIOPAHHOM 00J1aCTH XUMUU

YMeTb: copMyIMPOBATh KOHKPETHDIE 33/la4M pab0oThl B paMKax 3aJlaHHOU TeMbl U peain30BaTh UX
Ha MPaKTHUKe

YMeTb: OLleHUTh JOCTOMHCTBA U HEZJOCTATKU BO3MOXKHBIX CIIOCOO0B pelleHrnsl HAy4YHOU Npo06JieMbl
YMeTb: OLlEHUTb HAyUYHY0 HOBU3HY, IPAKTUYECKYI0 3HAYUMOCTD U JJOCTOBEPHOCTD PE3YJIbTAaTOB
Hay4YHBIX UCCJIeJOBAaHUU

YMeTh: NOATOTOBUTB BCIIOMOraTe/IbHbIM MaTepuaJl /14 3asiBKU Ha prHaHcupoBaHue HUP

YMeTb: aHa/IM3UPOBATh IKCIIEPUMEHTAIbHblE KUHETUYECKHE JaHHbIE, BbISIBJISATh BO3MOXKHbIE UC-
TOYHHUKH OIIHOOK

YMeTb: OCyleCcTBASATh MaTeMaTUUECKOe MO/IeJIMPOBAaHUE CJI0KHbBIX XUMHUUYECKHUX MPOIECCOB, B TOM
yucJie ¢ yueToM Audpdy3nun pearupyouiyMx BelecTB U IPOAYKTOB peaKk U1

YMeTb: NpUMEHUTb TeOpeTUYEeCKHe OCHOBbI COBpeMEHHON XUMUYECKOW KMHETUKH NPU aHaJUu3e U
npeACcTaBJIeHUU MaTepuasia Hay4YHOTo COODIeHUsI HA 3a/IaHHYI0 TEMY

YMeTb: BbIOpATh a/IeKBAaTHYIO TEOPETUYECKYI0 MO/Je/Ib [IJI1 ONWCAaHUs KOHKPETHOMN CUCTEMBI

YMeTb: OLlEHUTb OCHOBHbIE HCTOYHUKH OIIMOOK U JOCTOBEPHOCTb PACCYUThIBAEMbBIX BEJIMUUH
YMeTb: rOTOBUTH 06pa3ibl i1 GU3IUKO-XMMUYECKUX UCCAeJ0OBAaHUN B COOTBETCTBUHU C OCTABJIEH-
HOM 33a/jauel U ¢ y4eToM creliuPpuKy n3ydaeMbIX 06'bEKTOB

YMeTb: TpaMOTHO CIJIAHUPOBATh KUHETUYECKUH 9KCIEPUMEHT

MepOoNpUATHUSA TEKYLLEro KOHTPOJIS
yClieBaeMOCTH, Hay4YHbIH JOKJIaJ Ha

kadenpe
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ByiazieTh: HaBbIKaMu 6€30NaCHOM paboThl C XUMUYECKMMU peaKTUBaMU U 060pyJ0BaHUEM IIPU BbI-
MIOJTHEHWU HAy4YHBIX UCCIeJOBAaHUHN

VMeTb ONbIT: pa3paboTKU CTpaTeruu COTPYAHUYECTBA U OpraHU3al i1 B3aUMO/JeCTBUSA B HAyYHOM
KOJIJIEKTHUBE IIPU IPOBeleHU U Hay4YHbIX UCC/IeJOBAaHUN

BiiasieTh: MeTO[0/10THEeN HAyYHOTO T03HAHUsI IPUMEHUTEbHO K IpodecCHOHaNIbHON chepe fes-
TeJIbHOCTH

BiasieTh: HaBbIKaMU 0POPMJIEHHS Pe3yJIbTAaTOB HAYYHbIX UCCIeJ0BAaHUN B BUJie TE3UCOB U/HUJIH
OTZle/IbHbIX YaCTe! CTaTbH Ha aHTJIMUCKOM fI3bIKe

ByiazieTh: HaBbIKaMU Npe/iCTaB/IeHUsl pe3yJbTaTOB CBOMX UCC/IeJ0BAaHUN B YCTHOM U IMCbMEHHOU
dopMax B COOTBETCTBUU C HOPMAaMHU U NIpaBUJIaMH, IPUHATBIMU B HAYYHOM COO01eCTBe

BnasieTh: HaBbIKaMu c60pa, 06PabOTKHU U NpeACTaBAeHUS HayYHOU MHGOpPMaLMU C UCII0JIb30BaHHU-
€M COBpeMEeHHBIX KOMIIbIOTEPHbIX TEXHOJOTUHN

ByiazieTh: HaBbIKAMU IPUMEHEHHUA MeTO/0/JI0TUM HAyYHOr 0 [T0/X0/1a IIPU BBINIOJIHEHUH UCCIef0Ba-
HUW XUMHA4YECKOU HallpaBJIEHHOCTH

BilaieTh: HaBbIKaMHU MCII0JIb30BaHUS Pe3y/IbTAaTOB 3KCIEpHMeHTaIbHbBIX UCCIeJ0BaHUH (J1MTepa-
TYpHbIe U COOCTBEHHbIe JJaHHble) NpU pelieHUH 3aa4 HUP, nocTaB/ieHHbIX cielinaJInucToOM 60Jiee
BbICOKOU KBaJIMPUKALUHU

BiiasieTh: HaBblKaMU GOPMYJIMPOBKY 3aKJII0UEHUH, BBIBOJOB U peKOMeH AL MU 10 pe3y/bTaTaM
aHaJsiM3a UHPOpPMal UM XUMHUYECKOTO MPOoPUs

ByiazieTh: HaBbIKAMU aHA/IM3a U MHTePIpeTaluu pe3yJabTaTOB MOJEJUPOBAHUA CBOMCTB BellleCTB U
IPOLEeCCOB C UX yYacTHeM NPH pelleHUH 3a/jad Hay4YHOI'0 UCCIeJOBaHUs B BbIOpaHHOU 00/1aCTH XU-
MUH

BylazieTh: HaBbIKAMU MCII0JIb30BAHUS COBPEMEHHBIX TEOPETUYECKUX U NOJyIMIIMPHUIECKUX METO/I0B
XUMUHU NIPU pelleHUH 3a/ja4 Hay4HOI0 UCCJIel0BaHus

BylasieTh: HaBbIKaMU NpMMeHeHUs1 GU3UKO-MaTeMaTUYeCKUX 3HaHUH IpU 06paboTKe U MHTepIpe-
TalM¥ pe3yJIbTaTOB Hay4YHBIX UCC/IeJOBAaHUM B 00/1aCTH XUMUU

ByiazieTh: HaBbIKaMU IpYMeHeHUs1 COBpeMeHHbIX [T-TexH0/I0Tui B IpaKTUKe Hay4YHOU paboThl (IpU
cbope, aHa/IU3e U peJiCTaBJeHUH UHPOpMalMyi XMMHUYeCKOro Npoduis)

ByiazieTh: HaBbIKaMU MCI0JIb30BAHUs IPOrPaMMHBIX TPOAYKTOB IPY IPOBeIeHUH COOCTBEHHBIX
Hay4HBbIX MCCJIeJ0BAaHUN U Ipe/ICTaBJIE€HUU UX Pe3yJIbTaTOB IpodeCcCuOHaIbHOMY COOOIECTBY
ByiazieTh: HaBbIKAaMU OATOTOBKU U NIPeCTABJIEHHUIO IIpe3eHTalluy 110 TeMe paboThl Ha PYCCKOM U
(Ms1M) aHTIMICKOM SI3BIKAX

MepOoNpUATHUSA TEKYLLEro KOHTPOJIS
yClieBaeMOCTH, Hay4YHbIH JOKJIaJ Ha

kadenpe
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ByiajieTh: HaBbIKaMU aHaJIM3a aJIbTEPHATUBHBIX CIOCOO0B pelieHus 3a7a4 HUP u Bei6opa onTu-
MaJ/IbHOT'0 MeTO/ia pelleHUs

BiazeTh: HaBbIKaMU GOPMyJIMPOBKY HAy4YHOM HOBU3HBI, IPAKTUYECKOU 3HAYMMOCTH U 10CTOBEP-
HOCTH pe3yJIbTaTOB COOCTBEHHBIX HAYYHbIX UCCJIeJOBAHUU

BiasieTh: HaBbIKaMU 0POPMJIEHUS OT/EeJIbHBIX pa3/iesioB 0T4eTOB 1o utoram HUP

BriasieTh: HaBbIKaMU pellleHHs NPSIMOM U 00paTHOM 3a/jla XUMUYECKOW KUHETUKHU

ByiazieTh: HaBbIKAMU MCII0JIb30BAHUSA IPOTPAMMHBIX CPe/ICTB U paObOThI B KOMIIBIOTEPHBIX CETAX,
MCII0JIb30BAHUA PECYPCOB MHTEPHETA; OCHOBHBIMU MeTOZlaMH, CIOCO6AaMU U Cpe/iCTBaMHU MoJy4ye-
HUS, XpaHeHUs, NepepaboTKU HHOpPMAL UM NIPU pellleHUH KUHeTUYeCKUX 3a/a4

ByiazieTh: HaBbIKaMU IPOBe/leHUA 3KCIIepPUMEHTa/IbHbIX UCC/IeJOBAHUH B 00/1aCTU XMMUYECKOU KH-
HETUKHU
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