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Paboyas nporpamMMa npakTHKHU pa3paboTaHa B COOTBETCTBHUU C CAMOCTOSATENBHO yC-
TaHOBJIeHHbIM MI'Y o6pa3oBaTesibHbIM cTaHaapToM (OC MI'Y) s peaiusyeMbix OC-
HOBHBIX IpOpeCcCUOHaIbHBIX 00pa30BaTe/JIbHbIX IPOrPaMM BbICLIET0 0O0pPa30BaHUSA 1O
HamnpaBJyieHUl0 noArotoBku / cnenuanbHocTy 04.05.01 «@yHpaaMeHTa/bHAsA U NpPU-
KJ1aJHasl XUMUs» (IporpaMMa CleljMajauTeTa), 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-
pensi 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
COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX 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 UCCleloBaTelbCKUX 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 060pa30BaTe/IbHOU NPOrpaMMbl (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 MCCJIe[OBAaHHUA U MHTEPIpeTaLUH IOJy4eHHBIX pe3yJsbTa-
TOB

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

YK-2.C'0TOBHOCTB K CaMOpPa3BUTHIO, CAaMOpeaJu3aL 1, Uc-
N0JIb30BAaHUI0 TBOPUYECKOI0 NOTEHIMa/A

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 HAa 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 Poccurickon Pe-
Jlepaliii B akaZieMuueckou U npodeccroHaJbHON cdepax Ha
OCHOB€ COBpeMEHHBbIX KOMMYHHUKAaTUBHBIX TEXHOJIOTUHI

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

BJiajgeTh: HaBbIKaMU Npe/iCTaBJIeHUs 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

YMeTb: O1leHUBaTh U IPOTrHO3UPOBATh MOC/IE/[CTBUS CBOEU COLlMAIbHOMU 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 TPpe6GOBaHHS TEXHUKH 6€30MacCHOCTHU NPU 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, 0OpPabOTKU U NMpeACTaBJIEHUS HAYYHOU HH-
dbopMal M ¢ UCTI0JIb30BAaHMEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUN

OIIK-1.C. Cnoco6HOCTB peliaTb COBpeMEHHbIE TPOO6JIeMbI
byH1aMeHTa/IbHOM U IPUKJIAJHON XMMUH, UCII0JIb3Ys] METO-
JIOJIOTUIO0 HAyYHOTO MOJIX0/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 6e30MacHOT0 0OpallleHUsI C XUMHUYECKU-
MU MaTepuaJiaMy, aileKBaTHO OLleHHUBasi BO3MOXHbIe PUCKHU 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 3KCIIepUMEHTalbHbIX pa-
60T B BbIOpAaHHOU 06J1aCTHU XUMUU

BiageThb: HaBblKaMu GOpPMYyJIMPOBKU 3aKJKOUEHUH, 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 06/1aCTH XUMUHU

OIIK-5.C. Cnoco6HOCTb UCN0JIb30BAaTh 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 NpUMeHeHUs1 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 YCTHOW ¥ 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) aHTJIMHCKOM SI3bIKaX

IIK-1.C Cnoco6HOCTh B paMKax 3a/jlayd, MOCTAaBJIEHHOW clie-
[[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 HaANlPaBJIEHHOCTHU

YMeTb: chopMyIMpoBaTh KOHKPeTHbBIE 33/jla4U paboThl B paMKax 3aZlaHHON
TeMbl U peaJiu30BaTh UX HA NIPAaKTUKe

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

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

INIK-2.C Cnoco6HOCTh B paMKax 3aJlauyd, MOCTaBJEHHOM 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-
Jl0BaHUs U (MJIM) OCYLIeCTBJATb pa3paboTKU C MOJy4YeHHeM
Hay4yHOTo U (W/IM) HAy4YHO-NPAKTUYECKOro pe3yJsbTaTa, olie-
HUBAaTb JOCTOBEPHOCTb M 3HAYUMOCTb pe3y/IbTaTOB 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 UCIO0JIb30BATh CBEJIEHUS O CTPOEHUHU U
O6M0JIOTUYECKHUX PYHKLUSAX OCHOBHBIX KJIAaCCOB OMOOpraHuye-
CKUX COe/JUHEHUH, CBOMCTBAaX MUKPOOPraHU3MOB, CIOCO6aX
peryasanuu 6MOXUMMHUYEeCKUX POLeCCOB, OCHOBHBIX HallpaBJie-
HUSX COBPEMEHHOW OMOTEXHOJIOTUU U IPUKJIAJHON OMOXMMUHU
IpU pellleHUH 337,24 NpodecCUOHAJIbHOM esTeJIbHOCTH

YMeThb: caMOCTOSITE/IbHO NMPUMEHSATh 3HAaHUA O CTPOEHHMU U OHuoJoruye-
CKUX QYHKLMSAX OCHOBHBIX KJIACCOB OGMOOPraHUYECKUX COeJMHEHUH, CBOU-
CTBaX MHUKPOOPraHU3MOB, CIIOCO6GAX PEryysiiud OMOXMMUYECKHX IMpoLec-
COB, OCHOBHBIX HallpaBJIeHUSIX COBPeMEHHON OMOTEXHOJIOTUH U NMPUKJIAJ-
HOU GMOXHMMUM C 1|eJIbI0 pellleHUsl podpecCUOHaNTbHbIX 3aa4

CIIK-2.C Cnoco6HOCTb NPUMEHSATH 001Me 3aKOHOMEPHOCTH
du3nyeckor XUMUU GepMEeHTOB MPU ONMMCAHUU XUMHUYECKON U
bepMeHTaTUBHON KUHETHKU U MEXaHU3MOB pepMeHTAaTHUBHbIX
peakiumn

YMeTb: aHa/IM3MpPOBaTh 3KCIIepUMEHTaIbHble JJaHHbIEe U JieJIaTh BBIBOJbI O
GU3NKO-XMMUYECKUX 3aKOHOMEPHOCTSX AeUCTBUS GEPMEHTOB

Biagers: MeTof0/10THeN Hccae0BaHUs GU3NKO-XMMHUUECKUX 3aKOHOMED-
HOCTeM JIeicTBUS GepMeEeHTOB

CIIK-3.C Cnoco6HOCTb NPUMEHSATh METO/Abl TEHETUYECKOW HH-
KEHEPUU M KOMIBIOTEPHOI'O0 MOJEJHUPOBAaHUSA OUOCTPYKTYP
IpHY pelleHUH NpodecCUOHANbHBIX 3a/ia4

YMeTh: IpUMeHATb MeTO/0JIOTUI0 TeHHOW WHXXE€HEePUHU U KOMIIbIOTEPHOI0
MO/leJIMPOBaHUs GUOCTPYKTYP K pelleHHI0 NpodpecCuOHaNbHbIX 3a/1a4
BiaaeTsb: MeTO[0/I0TME COBPEMEHHOW T€HHOM WHXXEHEePUU U HaBbIKaMH
KOMIBIOTEPHOI'0 MOJIeJIMPOBaHUsA OGUOCTPYKTYP

CIIK-4.C Crnoco6HOCTb HCIOJIb30BaTh OCHOBHblEe (QU3UKO-
XUMUYeCKHe MeTO/bl UCCAeJOBaHUSI OMOMOJIEKYJT B IPAKTHYe-
CKOU J1eATeJIbHOCTHU

YMeTb: cocTaBadTh IJIaH HccijieaoBaHUA OUOCUCTEMBI COBpEMEHHBbIMH (l)I/I-
3UKO-XMUMHWYE€CKHMMH METOJjaMHU

BJIa,Z[eTb: MeTOAOHOFHeﬁ Cl)I/IBI/IKO-XI/IMI/I‘IeCKI/IX ME€TOAO0B aHaJ/JIn3a o6uocuc-
TEM B paMKaX pelieHHnudA l'IpOCl)eCCI/IOHaJIbeIX 3aa4

6. 06seM npakmuku cocmassiem 24 3auemuulx eduHUYbl, 8ce2o 864 uaca, uz komopwuix 184 vaca cocmasssiem KOHMaKmMHasi paboma cmyodex-
ma c npenodasamesem (176 yacog — uHAUBUAYANbHbIE KOHCY1bMAayul, 8 4acos - NpoMeHcymoyHslll KOHMpo1b ycnesaemocmu), 680 uacos co-

cmas/siem camocmosimeibHas paboma cmydeHma).




7. BxogHble Tpe6oBaHUS JJIsl 0OCBOEHUS MPAKTHUKH, PeIBAPUTEbHBIE YCIOBUS.
Jls1s1 Toro 4To661 GOPpMUPOBAHKE JAHHOW KOMIIETEHI[UU 6bIJI0 BO3MOXKHO, 00y4alOIUICs J0J’KEH OCBOUTD JIabopaTOpHbIE paboThI MO OC-
HOBHBIM XUMHUY€ECKUM JUCIUIIMHAM, TPeyCMOTPEeHHbIE YYeOHBIM MJIAHOM

8. Coziep:kaHUe MPAKTUKH, CTPYKTYPHUPOBaHHOE 110 TEMaM.

Ne pa3zge- | HaumeHoBaHuUe pa3jesia KosinyecTBO 4acoB dopma
Jia Bcero | KoHrTakTHag pa- | CamocrofATe/ibHasA | TEKYIEero
6ota pab6oTta KOHTPOJIA
1 [loAroTOBUTENbHBI. 116 36 80 CobGecesoBaHue
2 [IpeiBapUTEIbHBIMN.. 196 68 128 CobeceroBaHHE
3 OCHOBHOH. 408 36 372 CobecesjoBaHMue
4 3aBepLIAOLUN. 136 36 100 Jlok/s1az, Ha HAyYHOM KOJIOKBUYMe
IIpoMexxyTO4YHasa aTTecrauua 8 8
(3a4eT)
HUTOIO 864 184 680 3a4yeT

CozepxkaHue pa3zesioB

N

pas- HaumeHnoBanmue pasaesna HUP CopepixaHue pasaesa

Aesia

1 [ToaroroBuTebHbIA. O3HaKOMJIEHUE C OCHOBHBI- | CO0Op M aHA/IU3 JIMTEePATYPHBIX JJAaHHBIX [10 TEMe MarucTepCcKou auccepTa-
MU pe3yJibTaTaMH, I0JIly4eHHbIMU KO BpeMeHH pa- | LJMH; NOATOTOBKA 0630pa IMTepaTyphl U pedepaTa 10 BbBIOPAaHHON TeMe.
60TbI B paMKax BbIOPAHHOUW TeMbI UCCJIE[0BAHUM.

2 [IpegBapuTebHbIN. O3HAaKOMJIEHHE C OCHOBHBIMM | B 3aBUCHMMOCTH OT TeMaTUKH paboThl (3KCIepUMeHTabHas, pacieTHO-

MeTO/laMU pellleHus 33/ja4, pa3paboTaHHbIMHU KO
BpeMeHU paboThl B paMKax BbIOpaHHOM Hay4YHOU

TeopeTUYeCcKas WM CMelllaHHasi) 3TO MOXET ObITh: 00yuyeHHe paboTe Ha
CrelMaJu3upOBaHHOM 060pyI0BaHUH, NPOBe/leHHe pe/BapUTEIbHBIX IKC-
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TeMaTUKHU. [losiydeHre HaBBIKOB paboThI Ha Clle-
[JMaJIbHOM 000PYJOBAaHUU U UCII0JIb30BAHUH ClIe-

[JMaJIM3UPOBAHHOr0 IPOrPaMMHOT0 0becre4eHHUsl.

NIepUMEHTOB 110 U3BECTHBIM MeTO/JUKaM; BOCIIPOU3Be/leHHe paHee MoJIyyeH-
HBIX B JJabopaTopuy, rie paboTaeT CTYAEHT, JaHHBIX; pacyeThbl U 06paboTKa
MOJIYYEeHHBIX JJAHHBIX C UCTIOJIb30BAaHUEM CIeI[UaIM3UPOBAHHOIO MPO-
rpaMMHOI0 obecreyeHus .

3 OcHoBHOM. [IpMeHeHMe U3yYEeHHBIX METO/OB K B 3aBUCHMMOCTH OT TeMAaTHUKU pabOTHI (3KCIIepUMeHTa/IbHasA, paCieTHO-
pellleHHIo TOCTAaBJEHHOM Nepe/] CTyZIeHTOM 33/jla- | TeopeTHUYecKas UK CMelllaHHasl) 3TO MOXET ObITh: U3y4YeHHUe CTPOEHUS U
YH. O6MO0JIOrHuYeCcKUX PYHKIMHA OCHOBHBIX KJIaCCOB 6MOOPTaHUYECKUX COeJIUHe-
HUH, CBOMCTB MUKPOOPTaHU3MOB, 6MOXMMHUYECKUX IPOLIECCOB, GU3UKO-
XUMHUYECKHUX 3aKOHOMepHOCTeIl/'I ,Z[eﬁCTBPIH d)epMeHTOB; KOMIIbIOTEpPpHOE MOJEJINPO-
BaHUeE GUOCTPYKTYP U Mp.; y4aCTHe B CTYAeHYEeCKUX Hay4YHbIX CEMUHapax C Co-
001EHUSIMU O OJIyYEHHbIX pe3y/bTaTax.
4 3aBepmatoimuid. OpopmieHre pe3yabTaToB pabo- | [loaroroBka otyeTa o HUP, Te3ncoB Aok/1aia Ha KOHPepeHIUH, PYKOIUCH
ThI. ctaTbu. OTYeT 0 paboTe 3ac/aylIMBaeTCs Ha 3acefjlaHuu komuccuur no HUP,

J1abopaTOPHOM HAay4YHOM KOJIJIOKBUYMe, KadeapasbHOU HAYYHOU MUHU-
CEeCCHH U Tp.

9. 06pa3oBaTe/IbHbIE TEXHOJIOTUU:

-IpMMeHeHre KOMIIbIOTEPHBIX CUMYJIITOPOB, 06pab0TKa JJaHHbIX Ha KOMIIbIOTEPAX, UCII0JIb30BaHUEe KOMIIbIOTEPHBIX IPOrpaMM pa3HOro Ha-

3HA4Y€HMUd,

-UCMO0JIb30BaHUE CPEJICTB AUCTAHIIMOHHOT'O COIPOBOXK/[eHUS y4eGHOT0 MPOILIECCa;

- KpyTJibl€ CTOJIbI,

-IipernogaBaHue C UCIIOJIb30OBAHHUEM pe3yJIbTAaTOB I/ICCHELLOBaHI/Iﬁ HAay4YHBbIX HIKOJI MTI'Y.

10. Y4e6HO-MeTOAMYECKHE MaTepHaJIbl JJIsl CAMOCTOATE/IBHOM paGoThI N0 NPAKTHKe

[IpakTHKa NpoBOAUTCA Ha 6a3e Hay4YHbIX JJabopaTopuil MI'Y nau unctutytoB PAH. Bce o60opysoBaHue, HaxoAd1eecs Ha 6a/1aHce XMMUYe-
CKOro $aKy/bTeTa, MOXKET ObITh UCI0JIb30BAHO YYallMMUCcs pu BeinosiHeHUU BKP. PekoMeHanuu no opopmMiieHHIo 0OTYETA U IPOYHEe Me-
TOJMYeCKHe MaTeprasbl JOCTYIIHbl 00y4alolMMCs Ha caliTe XUMUYecKoro pakybTeTa

11. PecypcHoe o6ecnieyeHue:
[lepeyeHb Hcn0/1b3yeMOro 060pyl0BaHHUA:




1) Mpwu6ops! LKII MI'Y (cm. caidT http://ckp-nano.msu.ru)

2) OpuruHajbHOe U CEpUHHOe Hay4HOe 060pyZ0BaHUe, Haxo/slleecs Ha 6asaHce Hay4YHbIX JJabopaTopui kadepbl (CM. CAalT
http://www.enzyme.chem.msu.ru/)

3) HayuHoe o060pyfoBaHue J1abOPaTOPHBIX CIELIPAKTUKYMOB 110 $pyHAAMEHTaJIbHON U IPUKJIAJAHON 3H3UMOJIOTUU
lleHTpudyra BbICOKOCKOPOCTHAsA C oxJaxJeHHeM - 1 mT.; UcTouHuk Toka [layap nak c suelkoil As1s npoBefieHUs ajeKTpodopesa - 1
ILT.;
[InanmeTHbd cnekTpodoTomeTp Anthos 2010 - 1 wrt.; lleiikep mianmeTHbId Elmi S 3.02 - 1 wt.; Juctuaagarop PHS Aqua 4 - 1 wt,;
[lepememuBaroiiee ycrpouctBo Biosan MSH-300i - 1 wiT.; TepMmocTtat nuianueTHbid Biosan ST-3M - 1 wit.; Hentpudyra ELMI CM-50 -
1 wrt.; Becbl ananutuuyeckue ExplorerProOhaus - 1 wit.; pH-MeTp MettlerToledo - 1 wrT.
ABTOMaTH4YeCKUU TUTpPATOp - 1 WIT.
Spectramax Plate reader M5 - 1 wiT.; pH-mMeTp - 1 wiT.; Becbl aHanuTudeckue - 1 wt.; CucteMa 04YUCTKU BOABI - 1 1IT.; XOJOAUMBHUK - 1
ILT.
MarnuTHasa Memasnka Biosan MSH-300 - 1 wiT.; CiektpodoTomeTp Shimadzu UV1202 - 1 wt.; HeHTpudyramini Spin - 1 .
UK®ypbe cnekTpoMeTpuueckas cucteMa Bruker Tensor 27 - 1 wit.; 'eHepaTop cyxoro Bo3ayxa JunAir - 1 mr.
BricokoadpekTrBHasA xpoMaTorpadpuieckass CUCTeMaBbICOKOIO JjaBjeHus - 1 mT.; XpoMaTorpaduyeckas cuicTeMa HU3KOTO JlaBJIeHUs
C KOJIJIEKTOPOM ppakiuii - 1 mir.
®ayopumetp Cary Eclipse - 1 wT.
pH-meTp - 1 wiT.
JlaMmuHapHbI¥ iKad 2 Kjiacca 3aujdThl - 1 WIT.

12. f3bIK penojaBaHus — pyCCKUHU
13. [IpenopaBaTev: HAy4YHO-NeJaroruyeckyue paboTHUKU Kapeapbl XMMHUUYECKON 9H3UMOJIOTUH.

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AMMbIe /ISl OLLeHKH pe3y/IbTaTOB 00yYeHus

O6pa3sLbl OLeHOYHBIX CPEe/ICTB /IJIS1 TEKYLEero KOHTPOJIsl YCBOEHUS MaTeprasia U IPOMeXXyTOUHOM aTTeCTallMu - 3a4eTa. Ha 3aueTe npoBeps-
eTCcs JOCTHXKeHUe pe3yJIbTaTOB, IepeyrClIeHHbIX B I1.5.

®opma otyera 0 HUP



OTYET no Hay4HO-UCCIE0BaTENLCKON paboTe

Ctynent (PHO)
roJ, 06y4yeHus ceMecTp
Hay4yHbIN pyKOBOAUTEND
Tema paboThI

1. UsauBUAYya/IbHOE 33/IaHUE CTY/IeHTa:
2. OT4YéT mo pe3yJibTaTaM Hay4YHO-UCCIe0BATENbCKOMN eI TeJIbHOCTH.
3.  Ot3bIB 0 npoxoxaeHuu HUP. B oT3bIBe J0/1’KHBI 6bITh OTMeYeHbl JOCTOMHCTBA U HeJJOCTATKU MPO/JeJJaHHOU paboThl, JO/KEH ObITh

oTMedyeH paKT cGOPMHUPOBAHHOCTU KOMIETEHI[UH, 10 TOKasaTe M (MHAMKAaTOpaM ), KoTopbie oTpakeHbl B [Iporpamme HUP, nomxHa
ObITb JaHa 060CHOBaHHad olleHKa BbinosiHeHusa HUP B nesioMm.

4.  Atrtectauus no pesysabtatam HUP (3auém/oyenka) JlaTa aTTecTanuu
HayuHblil pyKOBOAWTED (mopmucs) (®H0)
3aBeaywouii jaboparopuei (kadegpoii) (mopmnuch) (®H0)

[1o pesysnbTaTam BeinosiHeHUss HUP cTyfeHT npejcTaBiisieT oTYeT HA HAYYHOM ceMUHape (KoJIJIOKBUYMe) JlabopaTopuu (kadeaphi).

MeToau4eckue MaTepuassbl A/ NIPOBeJeHNs NPoLeAyp OLleHUBAHUA Pe3y/IbTaTOB 00y4eHUs

[Ipy BbICTaBJIEeHHUU 3a4eTa OLeHUBAETCH:

006'beM MPOBEAEHHBIX PabOT;

MHPOPMUPOBAHHOCTD O COCTOSIHUU aHAJIOTUYHbBIX UCC/IeZJOBAaHUM B JaHHOU 06J1aCTH XUMUU;
OTBETbI HA BONPOCHI 110 TEME UCCIEeJ0BAHUS;

apryMeHTUPOBAHHOCTD 3aKJII0UeHUU U BBIBO/IOB;

Ka4yeCTBO NMpe3eHTal[My MaTepHuasa.

G W
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PE3YJIbTAT OBYYEHUA
[0 MpaKTHUKe

®OPMA OLEHUBAHHUA

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

MepOINpUATHUSA TEKYLLero KOHTPOJIA
yCIieBaeMOCTH, Hay4YHbIH JOKJIaJ Ha

kadespe

YMeTb: IPUMEHSATb MeTO/,0JI0TMI0 HAyYHOTO NO3HAHUS NTPU [IJIAHUPOBAHUHY HAy4YHOT 0 UCCJIe/j0Ba-
HUS U MHTepIpeTaLH N0JIyYeHHbIX Pe3yJIbTAaTOB

YMeTb: aHa/IM3MPOBaTh U TBOPUYECKH UCI0J1b30BaTh UMEIOIMICSA ONBIT B COOTBETCTBUH C 33Jja4aMHU
CaMOpa3BUTHSA

YMeTb: caMOCTOATE/IbHO JIAaHUPOBATh U OCYLIeCTBJIATH IPOLecC CAaMOPa3BUTHSA B HAY4YHOU cdepe
JesITeJIbHOCTH

YMeTh: Npe/iCTaBUThb Pe3y/IbTaThl CBOUMX UCC/I€L0BAaHUN B YCTHOU GpOpMe Ha aHTJIMHMCKOM fI3bIKe
YMeTb: 0QOPMUTB pe3yIbTaTbl HAYYHbIX UCC/IeL0BAaHUI COTJIaCHO TPeb6oBaHUAM NpodecCcuoHab-
HOTO coob11ecTBa

YMeThb: oLleHUBaTh U IPOTHO3UPOBATh M0CJIe/CTBUS CBOEH COLlMAJIbHON U podeccuoHaIbHOU Jes-
TeJbHOCTH

YMeThb: OCyIIeCTBJIATh HAYYHYIO [1eITeJIbHOCTD C Y4eTOM HOPM U NIPaBUJI TEXHUKHU 0€30MacCHOCTH B
J1abopaTOPHBIX YCIOBUAX

YMeTb: GOpMyIMPOBATh 3aK/JI0YEHHS U BBIBO/IbI 10 pe3yJibTaTaM aHa/Iu3a pe/CcTaBJIeHHbIX B JIU-
TepaType U COOCTBEHHBIX 3KCIIEPUMEHTAbHBIX Pab0T B BbIOPAHHOM 06J1aCTH XUMUU

YMeTb: chopMyIMPOBATh KOHKpPeTHBIEe 3a/jla4y paboThl B paMKax 3aJaHHOM TeMbI U peasiu30BaTh UX
Ha MpaKTHKe

YMeTb: OLleHUTb JOCTOMHCTBA U HEJJOCTAaTKH BO3MOXXHbBIX CIOCOO0B pelleHUsI HAy4YHOU Npo6JieMbl
YMeTb: OLleHUTb HayYHYI0 HOBU3HY, IPAaKTUYECKY0 3HAYUMOCTb U I0CTOBEPHOCTD Pe3yJIbTaTOB
Hay4YHbIX UCC/IeJOBAaHUN

YMeTb: NOArOTOBUTH BCIIOMOTaTe/IbHbIM MaTepHal [/ 3assBKU Ha ¢uHaHcupoBaHnue HUP

YMeTb: CaMOCTOSITE/IbHO IPUMEHATb 3HAaHUSA O CTPOEHUHU U OH0JIOrMYeCKUX QYHKLUAX OCHOBHBIX
KJ1acCOB OMOOPTaHUYEeCKUX COEJUHEHUI, CBOMCTBAaX MUKPOOPraHU3MOB, CIOCO6aX peryJsuuu 61uo-
XMUMHUYEeCKUX NPOLeCCOB, OCHOBHBIX HAllpaBJIEHUSIX COBpEMEHHOM OMOTEeXHOJIOIMHU U IPUKJIaJHON
OGMOXMMMUHU C LIeJIbI0 pellieHUs NpodeCcCHOHaNbHbBIX 33/1a4

MepOINpUATHUSA TEKYLLero KOHTPOJIA
yCIeBaeMOCTH, Hay4YHbIH IOKJIaJ Ha

kadenape
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YMeTb: aHa/IM3UPOBATh IKCIIEPUMEHTA/IbHbIE JJaHHble U JleJIaTh BbIBOJbl 0 PU3UKO-XUMHUYECKUX
3aKOHOMEPHOCTSX JecTBUS pepMEHTOB

YMeTb: NIpUMEHSITb METO/I0JIOTHI0 TeHHOW WHXXE€HEPUH U KOMIIbIOTEPHOI'0 MOJIeJTMPOBAaHUs GUO-
CTPYKTYP K pellleHHUI0 NpodpeCcCHOHANbHbIX 3a/1a4

YMeTb: COCTaBJATh IJIaH MCCAeJ0BaHUsI OGUOCUCTEMbI COBPEMEHHBIMU QU3UKO-XMMUYECKUMU Me-
TOJAMHU

ByiazieTh: HaBbIKaMU 0€30MaCHOM pabOThI C XUMUYECKUMU peaKTUBaMU U 000pyJ0BaHUEM IIPH BbI-
NIOJTHEHWU HAY4YHBIX UCCIe,0BAaHUHN

MMeTb ONbIT: pa3paboTKU CTpaTerMu COTPYAHUYECTBA U OpraHU3alM1 B3aUMO/JeCTBUSA B HAyYHOM
KOJIJIEKTUBE IIPU IPOBEleHU U Hay4YHbIX UCC/IeJOBaHUN

ByazeTh: MeTo0/10THEN HAYYHOIO TIO3HAHUS IPUMEHUTEJIBHO K IpodeccuoHalbHOU chepe Jes-
TeJIbHOCTH

BiasieTh: HaBbIKaMU 0POPMJIEHUS Pe3yJIbTAaTOB HAYYHbIX UCCIe0BAaHUHN B BUJie TE3UCOB U/HUJIH
OT/JeJIbHbIX YaCTel CTaTbU HAa aHTJIMHMCKOM fI3bIKE

ByiazieTh: HaBbIKaMU NIpe/iCTaB/IeHUs pe3yJIbTaTOB CBOMX MCC/IeJOBAHUM B YCTHOM U IMCbMEHHOHU
dbopMax B COOTBETCTBHUU C HOPMaMHU M PaBUJIaMU, IPUHATBIMUA B HAQYYHOM COOO1IeCTBe

BnasieTh: HaBbIKaMU c60pa, 06PabOTKHU U NpeCTaBAeHUS HayYHOU MHPOpPMaLMU C UCII0JIb30BaHHU-
€M COBpeMEeHHBIX KOMIIbIOTEPHbIX TEXHOJOTUHN

ByiazieTh: HaBbIKaMU IPMMeEHEHUS MeTO/0JI0TUM HAyYHOI0 [10/1X0/1a IPU BBIIIOJIHEHUU UCCIe[0Ba-
HUM XUMHAYECKON HallpaBJIeHHOCTH

BiiasieTh: HaBbIKaMHU MCII0JIb30BaHUS pPe3y/IbTAaTOB 3KCIEpHUMeHTaIbHbBIX UCCIe/J0BaHUM (JMTepa-
TYpHbIe U COOCTBEHHbIe JJaHHble) NpU pelieHUH 3aa4 HUP, noctaB/ieHHbIX cielinaJInucToOM 60Jiee
BbICOKOW KBaJIMPUKALUU

ByiazeTh: HaBbIKaMu GOPMYJIMPOBKH 3aK/II0YEeHUH, BIBOZOB U pEKOMEHALUM 110 pe3yJibTaTaM
aHaJsiM3a UHPOpPMal UM XUMHAYECKOTO MPOoPUIs

ByiazieTh: HaBbIKAMU aHA/IM3a U MHTePIpeTaluy pe3yJIbTaTOB MOZEJUPOBAHUA CBOMCTB BellleCTB U
IPOLEeCCOB C UX yYacTHEM NPH pelleHUH 3a/jad Hay4YHOI'0 UCCIeJ0BaHUs B BbIOpaHHOU 00/1aCTH XU-
MHUHU

ByiazieTh: HaBbIKAMU MCII0JIb30BAHUS COBPEMEHHBIX TEOPETUYECKUX U NOJyIMIIMPUIECKUX METO/I0B
XUMUHU NIPU pelleHUH 3a/ja4 Hay4HOI0 UCCJIel0BaHUs

BylasieTh: HaBbIKaMU NpHMMeHeHUs1 GU3UKO-MaTeMaTUYeCKUX 3HaHUHM IpU 06paboTKe U MHTepIpe-
Tal UM pe3yJIbTaTOB HAyYHbIX UCC/IeJOBAaHUNM B 00J1aCTH XMUMUHU

MEPOINPHUATHUA TEKYLIEro KOHTpPOJIA
yClieBaeMoCTH, Haqube/i AOKJia/Jl Ha

kadenpe
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ByiazieTh: HaBbIKaMU IpYMeHeHUs COBpeMeHHbIX [T-TexH0/I0Tui B IpaKTUKe Hay4YHOU paboThl (IpU
cbope, aHa/IM3e U peJCTaBJeHUH MUHPOpMalMyi XMMHYeCKOro Npoduis)

ByiazieTh: HaBbIKaMU MCI0JIb30BAaHUs IPOTPaMMHBIX TPOAYKTOB MIPY IPOBeJIeHUH COOCTBEHHBIX
Hay4yHbIX HCC/IeJOBaHUN U NIpeJiCTaBJIeHUH UX pPe3y/IbTaTOB NpodecCHOHATbHOMY COOOLEeCTBY
ByiazeTh: HaBbIKAaMU OATOTOBKU U NIPECTABJIEHHUIO [Ipe3eHTalluy 110 TeMe paboThl HAa PYCCKOM U
(Ms1M) aHTIMICKOM fI3BIKAX

ByiazieTh: HaBBIKAMU aHa/IM3a aJIbTEPHATUBHBIX CNIOCO60B pewteHus 3aga4 HUP u Be16opa ontu-
MaJIbHOT'O MeTO0/ia pellleHus

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

BriasieTh: HaBbIKaMU 0POPMJIEHUS OT/IEJbHBIX pa3/le/iIoB 0TYeTOB o utoram HUP

BiaseTh: MeToj010THEN HccIe,0BaHUA GU3UKO-XMMHUYECKUX 3aKOHOMEepHOCTel JeicTBusA dep-
MEHTOB

BrazeTs: MeTof0 10T el COBpeMEHHON reHHOM MHXXEHEPUH U HaBbIKaMH KOMITbIOTEPHOT'0 MO/ZIeIMPOBAHUS
OHUOCTPYKTYP

BiaseTnb: MeToz0/10THMel GU3UKO-XMMHUYECKUX METO/,0B aHa/Iu3a GMOCUCTEM B paMKax pelleHNs
npodeccuoHaIbHbIX 33434
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