denepanbHOE rocyjapcTBEHHOE 010/PKeTHOE 06pa3oBaTe/IbHOE YYpexJAeHue
BBICILIET0 00pa30BaHUA
«MOCKOBCKHY roCyZlapCTBEHHbIM YHUBepcUTET uMeHU M.B. JlomoHocoBa»
Xumndyeckuu GpakyabTeT

YTBEPXX/JAKO
JlekaH xuMHU4ecKoro pakKyJibTeTa,
Axazn. PAH, npodeccop

ﬂ)-'n’:—r- =

)

/B.B. Jlynun/

«27» dpeBpansg 2017 r.

PABOYAA IIPOTPAMMA IIPAKTUKHA
Hay4yHo-ucciegoBaTe/IbCKasi pa6oTa

YpoBeHb BbICHIETO 0OPAa30BaAHUAA:
CnenuasauTeT

HamnpaBsieHve NOAroTOBKH (CHEelMa/IbHOCTD):
04.05.01 dyngamMeHTaNbHAsA U NPUKJIaAHAsSA XUMUS

HanpasyienHocts (mpo¢uis) OIIOIIL:
JlazepHada xuMus

dopma 00yyeHu:
O4YHas

Pabouas nporpaMMa paccMoTpeHa U of06peHa
Y4eb6HO-MeTOUYECKON KOMUCCHeN daKyIbTeTa
(npotokous Ne1 ot 27.01.2017)

MockBa 2017



Paboyas nporpamMMma npakTHKHU pa3paboTaHa B COOTBETCTBHUM C CAMOCTOSITENBHO 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-
KJ1aJiHasl XUMUs» (IporpaMMa CleljuajauTeTa), yTBepXKJeHHoro npukasom 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) npreMa Ha 0OyYeHUe

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 HallpaBJIeHUSIMHU
UCC/IeJOBaHUM, JOCTH>KEHUH U IepCIeKTUBHbIX HallpaBJIeHUU pa3BUTHUSA HAYKU U TEXHUKHU B BbIOpaHHOM 06J1acTy XMMUHU. [Ipu ee BbinoJiHe-
HUM CTYJeHTBI [10J1y4al0T HaBbIKK PabO0ThI C HAYYHOU JINTEPAaTypOr U MOMCKOBBIMH 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 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 3KCIIepUMEHTaJlbHbIX pa-
60T B BbIOpAaHHOU 06J1aCTHU XUMUU

BiageThb: HaBblKaMu GOpPMYyJIMPOBKH 3aKJIOUEHUH, BbIBOJOB U peKOMEH-

4




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 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) aHTJIMACKOM 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 XUMUYECKON HaANlPaBJEHHOCTHU

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-
Jl0BaHUsA U (M) OCYLIeCTBJIATb 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 BiiasgeHnue 6a30BbIMH 3HAHUSMH B 00J1aCTH B3aUMO-
JIeiCTBUS JIa3€PHOTr0 M3JIy4YeHHUs C BEIECTBOM U XMMUYECKUX
peakuUi, UHAYLUPYEMbIX JJa3€epPHbIM U3aydyeHHeM. CnocobeH
MCII0JIb30BaTh UX MPHU pellleHUHU 3aa4 NpodeccruoHalbHON
JesiTeJIbHOCTH

YMeTb: BbIOUPATh METO/bI UCCJIeJ0BAaHUSA BellleCTBa C IOMOLIbIO JIa3epHOU
CIIEKTPOCKOMHUU U JUATHOCTUKU

YMeThb: NpMMEHUTb 3HAaHUA O Mpoleccax B3auMOJENCTBUSA J1a3epHOT0 U3-
JIy4eHHsl C BelleCTBOM IPU pellleHUH 3aJay NpodeccuoHaIbHON JleaTesb-
HOCTH U NpeJCTaBJeHUH MaTepHuaJjia Hay4yHOro CooOlleHHs Ha 3aJaHHYIO
TeMy

Bi1ageThb: HaBbIKaM{ CTaTUCTUYECKON 06PabOTKM JaHHBIX IKCIIEPUMEHTA C
MCI0JIb30BaHUEM JIa3ePHbBIX CUCTEM

CIIK-2.C Cnoco6HOCTh NPUMEHSATH 3HAaHUE OCHOBHBIX TEOpe-
THUYeCKUX IPUHIIMIIOB METO/L0B JIa3€PHOM CIEKTPOCKONUH U
JINaTHOCTUKH B IPAKTHUYECKOU AeATENbHOCTU

YMeTb: BbIOMpPATh METO/Abl AHAJIUTUYECKOU JIa3ePHOU CIEKTPOCKOINUH AJIA
pellleHUd MPaKTUYeCKHUX 3a/la4d 10 aHAJIU3Y peasIbHbIX 00'beKTOB

YMeTb: rpaMOTHO IIJIAHUPOBATb IKCIIEPUMEHT

YMeTb: UHTEpPNIPeTUPOBATh CIEKTPOCKONNYECKHUE JaHHble 0 PU3UKO-
XUMHUUYECKUX PoLieccax, MoJydeHHbIX MeTO/JaMHU JIa3epPHOU CIEKTPOCKONUHU
BiiapgeTh: HaBbIKaMU IPOBe/leHUs KCIIepPUMeHTabHbIX UCCJIeJOBAHUMU C
IIOMOIIBIO JIA3ePHBIX CUCTEM

BJiaaeTh: HaBbIKaMY TEOPETUYECKOT0 ONMMCAHUS METO/I0B pellleHUs NpaK-
TUYECKHUX U UCC/Iel0BaTeJIbCKUX 3a/jla4 MeTOAaMH JIa3ePHOU CIIEeKTPOCKO-
0507

CIIK-3.C Cnoco6HOCTb UCHO0JIb30BATh TEOPETHUYECKHE 3HAHHUSA
OCHOB JIa3epOXMMHUYECKUX METO/I0B [/ pa3paboTKHU CI0COO0B
pellleHUs] TOCTABJIEHHBIX IPUKJIAJHbIX 33/1a4

YMeThb: NpUMEHATh TeOpeTUYECKHEe OCHOBbI PaboThl Jia3epoB MpHU pelle-
HUM MPUKJIAAHBIX 33/1a4

CIIK-4.C Cnoco6GHOCTh paboTaTh C COBPEMEHHOM JIa3EPHOU U

BsiageTh: HaBbIKaMM pabOThl HA COBPEMEHHOM HAy4YHOM 06O0pYAOBaHHUHU
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CIeKTpa/IbHOM anmnapaTypou JUI4 pelleHUs 3a/ia4 Hay4YHOro UCCleJOBaHUSA
BiiafgeTh: HaBbIKAMU pabOThI C OCHOBHBIMH JIa3€PHbIMU CUCTEMAMH

6. 06seM npakmuku cocmasisiem 24 3auemuulx eduHUYbl, 8ce2o 864 uaca, uz komopwuix 184 vaca cocmasssiem KOHMaKmMHasi paboma cmyodex-
ma c npenodasamesem (176 yacog — uHAUBUAYANbHbIE KOHCY1bMAayuu, 8 4acos - NpoMe*ymoyHslll KOHMpo1b ycnesaemocmu), 680 uacos co-
cmas/siem camocmosime/ibHas paboma cmydeHma).

7. BxoHble Tpe6OBaHUA A1 OCBOEHHUS NIPAKTHUKH, IpeiBapUTeIbHbIE YCI0BUS.
151 Toro 4To6bl GOpMUPOBAHME JAHHOU KOMIIETEHIIMU ObLJI0O BO3MOXKHO, 00y4aloIMicsa 0/IP)KEH OCBOUTD JIabopaTOpHbIe pabOThI 1O OC-

HOBHBIM XUMHWY€CKHNM JUCHHUIIJIMHAM, IPEAYCMOTPEHHLbIE y‘{e6HbIM IJIaHOM

8. Cozep>xaHue PAKTUKH, CTPYKTYPUPOBAHHOE 110 TEMaM.

Ne paspe- | HammeHoBaHMe pa3jeJia KosinyecTBO YyacoB dopma
Jia Bcero | KoHTakTHad pa- | CamocTofATe/ibHAs | TEKyLIEro
60oTa pa6oTa KOHTPOJIA
1 [loaroTOoBUTENBHBIMN. 116 36 80 CobecesjoBaHMe
2 [IpeiBapUTEJIbHBIMN.. 196 68 128 CobecenoBaHue
3 OcHOBHOM. 408 36 372 CobecenoBaHue
4 3aBepIUaL UK. 136 36 100 Jloks1az Ha HAyYHOM KOJIOKBUyMe
IIpoMmexyTOo4YHaa aTTecTanusa 8 8
(3auerT)
HUTOr'o 864 184 680 3ayeT

Copmep:xaHue pa3/iesioB

N
pas- HaumeHnoBaHue pa3aena HUP CoaepxaHue 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 TeMaTUKHU paboThl (3KCIeprMeHTaIbHasA, pacyeTHO-
TeopeTHuyecKasl UM CMellaHHas) 3TO MOXKeT ObITh: IPUMEHEHHWE METO/I0B
aHaAJIUTUYECKOU JIa3epHOU CIEKTPOCKOIUH JJ1Sl pellleHUs MPaKTUYeCKHUX 3a-
Jlad 110 aHAJIU3Y peasIbHbIX 00'bEKTOB; CTaATUCTUYECKasA 00paboTKa JaHHbIX
3KCIepUMeHTa C UCII0JIb30BaHUEM JIa3ePHbIX CUCTEM U NP.; y4acTHUe B CTY-
JleHYeCKHX Hay4YHbIX CeMHUHApax € COOOLEeHUAMH O NOJyYeHHBIX pe3yJ/bTa-
Tax.

3aBepuiatoiuii. 0popmyieHue pe3yabTaToB pabo-
ThL.

[ToaroroBka oTyeTa 0 HUP, Te3rcoB Aok/1aia Ha KOHpepeHIUH, PYKOIUCH
ctaTbu. OTYeT 0 paboTe 3ac/aylIMBaeTCs Ha 3acelaHuu kKomuccuu no HUP,
JIabopaTOPHOM HAay4YHOM KOJIJIOKBUYME, KadepabHOM HayYHOW MUHU-
CeCCHUH U TIp.

9. O6pa3oBaTe/ibHbIe TEXHOJIOTUH:

-lIpMMeHeHre KOMIbIOTEPHBIX CUMYJISTOPOB, 06pab0oTKa JaHHBIX HAa KOMIIbIOTEPAX, UCI0JIb30BaHUE KOMIIbIOTEPHbBIX MPOrpaMM pa3HOro Ha-
3Ha4YeHUS;

-UCI0JIb30BaHUe CPe/iCTB JUCTAaHLIMOHHOTO CONMPOBOXK/eHNU yUeOHOr 0 NpOoLecca;

- KpYTJibl€e CTOJIbI;

-penojiaBaHue C MCII0Jb30BaHWEM Pe3yJIbTaTOB UCCJIeJ0BaHMU HayYHbIX WKoJg MI'Y.



10. Yye6HO-MeTOAUYECKME MAaTepHaJIbl AJI CAMOCTOATE/IbHOM pa6oThl 10 NPAKTHKeE

[IpakTrKka npoBOAXTCSA Ha 6a3e Hay4YHbIX labopaTopuid MI'Y unu uncrutytoB PAH. Bce 060pynoBaHue, HaxoAasi1eecsi HA basaHCe XUMHUYe-
ckoro ¢aKyJbTeTa, MOXKET ObITh UCI0JIb30BAHO yUalllMMucs Npuy BeinosHeHUuU BKP. PekoMenganyu no opopm/ieHUI0O OTYETA U IPOUME Me-
TOAUYECKHEe MaTepHuasibl JOCTYNHbI 00Y4YalIIUMCs Ha caiiTe XMMUYeCKoro ¢paKky/abTeTa

11. PecypcHoe oG6ecnieyeHue:
[lepedyeHb UCOIB3yEeMOro 060PYLOBaHUA:
1) MNpwu6ops! LKII MI'Y (cm. caidT http://ckp-nano.msu.ru)
2) OpuruHaJIbHOE U CEpUITHOE HaydHOe 000pyZl0BaHME, HaxoAsi1leecs Ha 6asaHce HAy4YHbIX JJabopaTopui kKadeapshl (CM. callT
https://laser.chem.msu.ru/)
3) HayuHoe o60opy/ioBaHUE 1a60PATOPHBIX CIELNPAKTUKYMOB I10 JIa3€pHON XUMUMU:
JIA3EP - 3 wr.
JIA3EP LS-2137N/2
JIA3EP UMITYJIbCHBIU NEPECTPAUBAEMBIH B KOMILIL C OCHOBaHHEM U TlepecTpauBaeMbIM Ja3epoM
JIABEP TBEP/JIOTEJIbHBIM C JIMOIHOM HAKAUYKOM "TECH-527 ADVANCED"
AHAJIU3ATOP
KomnbroTep — 12 mwr.

12. f3bIK penojaBaHus — pyCCKUHU
13. [IpenopaBaTeiv: HAy4YHO-NeJarorudyeckue paboTHUKU Kapeaphl Ja3epHOU XUMUU.

®oHBbI OLIEHOYHBIX CpeAacCTB, Heo06XoAuMble AJIS1 O eHKH pe3yJjbTaToB Oﬁy‘{eﬂﬂﬂ

O6pasLbl OLEHOYHBIX CPE/CTB /I TeKyLlero KOHTPoJIl yCBOEHUA MaTeprasia M IPOMeXXyTOYHOM aTTeCTallMu - 3a4eTa. Ha 3ayeTe npoBeps-
eTCcs JOCTHXKeHUe pe3yJIbTaTOB, IepeyrClIeHHbIX B I1.5.

®opma otyera 0 HUP

OTYET no Hay4HO-MCCIej0BaTeNLCKOM paboTe

Ctynent (PHO)




roj o6ydyeHus CEMECTP
Hay4yHbIN pyKOBOAUTEND
Tema paboThI

1. UnguBUAya/ibHOE 3alaHUE CTYIEeHTa:
2. 0T4éT no pe3ysbTaTaM Hay4YHO-UCCJIEI0BATENbCKOM JeATEJbHOCTH.
3. Ot3bIB 0 npoxoxaeHuu HUP. B oT3bIBe J0/12KHBI ObITh OTMEYEHbI JOCTOMHCTBA U HEJOCTAaTKU MPOJeJaHHOW paboThl, I0KEH 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 atTecTauuu
HayuHblil pyKOBOAWTED (mopmucs) (®Hn0)
3aBeaywo1uii jabopatopuei (kadeapoii) (moamnuch) (®H0)

[1o pesysbTaTam BeinosiHeHUss HUP cTyaeHT npe/cTaBisieT oTYeT HA HAYYHOM ceMUHape (KoJIJIOKBUYMe) JlabopaTopuu (kadeaphi).

MeToau4eckue MaTepuassbl A/ NIPOBeJeHNs NPoLeAyp OlleHUBAHUA pe3y/IbTaTOB 00y4eHUs

[Ipu BbICTaBJIEHUH 3a4eTa OL[eHUBAETCS:

006'beM MPOBEAEHHBIX PabOT;

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

apryMeHTUPOBAHHOCTb 3aKJI0UEHHUU U BbIBO/IOB;

Ka4yeCTBO NMpe3eHTal[My MaTepuasa.

G Wi e

PE3YJIbTAT OBYYEHUA ‘ ®0OPMA OHEHUBAHHUA
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MO MPAKTUKE

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

MepOINpPUATHUSA TEKYLLero KOHTPOJIA
yCIeBaeMOCTH, Hay4YHbIH JOKJIaJ Ha

kadespe

YMeTb: IpUMeHATb MeTO0/I0THUI0 HAyYHOI'0 NO3HAHUA NIPY [IJIAHUPOBAHUHU HAy4YHOI'0 UCCJIej0Ba-
HUSA YU MHTepIpeTalyy N0oJy4eHHbIX Pe3yJIbTaToOB

YMeTb: aHa/IM3UPOBaTh U TBOPYECKHU HCII0J1b30BaTh UMEIOIUICS ONBIT B COOTBETCTBUM C 3a/jla4aMH
CcaMOpa3BUTHUA

YMeTb: caMOCTOATE/IbHO JIAaHUPOBATh U OCYLIECTBJIATH IPOLecC CAaMOPa3BUTHUSA B HAY4YHOU cdepe
JeATeJIbHOCTU

YMeTh: Ipe/iCTaBUThb pe3y/IbTaThl CBOUMX UCC/I€L0BAaHUN B YCTHOU GpOpMe Ha aHTJIMHMCKOM fI3bIKe
YMeTb: 0pOpPMUTH pe3y ibTaThl HAYYHbIX UCCJIeL0BaHUU COTJIaCHO Tpeb6oBaHUAM NpodeccuoHalb-
HOTI'0 cOo06LIecTBa

YMeTh: oLleHUBaTh U IPOTHO3UPOBATh M0CJIe/CTBUS CBOEM COLlMAJIbHON U podeccuoHaIbHOM Jles-
TeJIbHOCTH

YMeTb: OCyIIeCTB/IATh HAYYHYIO JeITeJIbHOCTD C y4€TOM HOPM U NPaBUJI TEXHUKHU 0€30MaCHOCTH B
J1abopaTOPHBIX YCIOBUSX

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

YMeTb: cpOpMyIMpOBaTh KOHKpEeTHbIE 33/1a4M pab0Thl B paMKaX 3a/JaHHOM TeMbI U peaJui30BaTh UX
Ha paKTHKe

YMeTh: OLleHUTb JOCTOMHCTBA U HEJJOCTAaTKH BO3MOXXHbBIX CIOCOO0B pelleHUsI HAy4YHOU Npo6JieMbl
YMeTb: OLleHUTb Hay4YHYI0 HOBU3HY, IPAKTUYECKYI0 3HAYUMOCThb U JOCTOBEPHOCTh Pe3yJIbTaTOB
Hay4HBIX UCC/IeJIOBAHUH

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

YMeTb: BBIOMpPATh METOABI UCC/Ie0BAaHUSA BelleCTBA C IOMOLIBIO JIa3epHOM CIIEKTPOCKONHH U Auar-
HOCTHUKH

YMeTb: IpUMEHUTD 3HAaHUSA O poLeccax B3aMMO/eMCTBHUA JIa3ePHOI0 U3JIy4YeHHUd C BeleCTBOM IIPU
peleHUH 3aJa4 NpodeccHoHaIbHON JieATeJIbHOCTH U NpeJCcTaBJIeHUH MaTepHuasa Hay4yHoro coo6-
IleHHS Ha 3aJlaHHYI0 TeMY

YMeTb: BBIOMpATh MeTO/ bl aHAJIMTUYECKOM JIa3epPHOM CIIEKTPOCKONUHU JI/I pelleHUs IPAaKTUIeCKUX
3a/lay 0 aHAJIU3Y peasbHbIX 00'bEKTOB

MepOINpPUATHUSA TEKYLLero KOHTPOJIA
yCreBaeMOCTH, Hay4YHbIH JOKJIaJ Ha

kadenpe
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YMeTh: TpaMOTHO NJIAaHUPOBATh 3KCIIEPUMEHT

YMeTb: MHTepNPeTUPOBATh CIEKTPOCKONUYECKHE JJaHHbIe 0 PU3UKO-XMMHUUYECKHX Npolieccax, 1o-
JIy4YeHHbIX MeTO/IaMHU JIa3epPHOU CIEKTPOCKONUHU

YMeTb: IpUMEHATb TeopeTHYeCKHe OCHOBBI paboThl JIa3epoB IIPU pellleHUU NPUKJIAAHbIX 33434

BiaseTh: HaBbIKaMU 6€30MacHOM PabOThl C XUMAYECKUMU PeaKTHUBAaMHU U 000py/IOBaHUEM NIPH BhI-
MOJIHEHUU Hay4YHbIX UCCI€JOBAaHUN

MMeTb onbIT: pa3pabOTKH CTpAaTErUuu COTPYAHUYECTBA U OPraHU3al iy B3aUMO/JEeNCTBUSA B HAYYHOM
KOJIJIEKTHBE NPU NPOBEJEHUN HayYHbIX UCCe0BaHUMN

BnasieTh: MeTof0/10T e HAYYHOT'O O3HAHUS IPUMEHUTENBLHO K NpodeccuoHalbHOU chepe aes-
TeJIbHOCTHU

BnasieTh: HaBbIKaMUu 0PpOpPMJIEHUS Pe3y/IbTAaTOB HAYYHbBIX UCCJIEeJ0BAaHUU B BUJie TE3UCOB U/UJIU
OT/eJIbHBIX YacTel cTaTbU Ha aHTJIMHUCKOM sI3bIKe

BiaseTh: HaBbIKaMU NpeACTaB/JIeHUS Pe3yAbTaTOB CBOUX UCC/IEJ0OBAHUM B YCTHOW U MMCbMEHHOH
dopMax B COOTBETCTBHMM C HOpMaMH Y NIPpaBUJIaMU, IPUHATHIMU B HAY4YHOM COOO1eCTBe

BsiajieTh: HaBbIKaMU c60pa, 06PabOTKHU U NpeCcTaBAeHHS Hay4HOU HHPOPMAIMU C UCII0J1b30BaHHU-
€M COBpPEMEHHBIX KOMIbIOTEPHBIX TEXHOJIOTUHN

BiasieTh: HaBbIKaMU NPUMEHEHHWSI METO/I0/I0TMH HAYYHOT'0 MOAX0/a IPU BbINIOJIHEHUU UCCE/[0Ba-
HUW XMMHU4YECKOW HallpaBJIEHHOCTH

ByiajieTh: HaBbIKAMU UCI0JIb30BAaHUS PE3yJIbTATOB 3KCIIEPUMEHTAJbHBIX UCC/eJ0BaHUN (JiUTepa-
TYpHbIe U COGCTBEHHbIE JaHHbIE) MPH pellleHUH 3a4a4 HUP, mocTaB/ieHHBIX ClIeLIMaIMCTOM 6oJiee
BbICOKOU KBaTMPUKALIMHU

BriasieTh: HaBbIKaMu GOPMYJIMPOBKH 3aK/I0YEHUH, BBIBOJOB U pEKOMEeH/Jal|iui M0 pe3yabTaTaM
aHasiM3a UHPOpPMaI UK XUMHUYECKOTO MPOoPHUIIs

BriasieTh: HaBbIKAaMU aHAJ/IM3a U UHTEPIPETALUN PE3YJIbTaTOB MO/IEJIMPOBAHUS CBOUCTB BEIECTB U
IPOLIECCOB C UX yYaCTHEM MPU peLIeHHUH 33/ja4 HAyYHOT0 UCC/IeJ0BaHKS B BbBIOpaHHOM 06/1aCTH XU-
MHH

ByiafieTh: HaBbIKAMU UCI0JIb30BAHHUSI COBPEMEHHBIX TEOPETUYECKUX U MOJTYIMIUPUUECKHUX METO/0B
XUMHWHM NIPU pPellleHrH 33/1a4 HAy4YHOT0 UCC/Iel0BaHUS

BsiajieTh: HaBbIKaMU MpUMeHeHHs GU3UKO-MaTeMaTHYeCKMX 3HAaHUU NPU 06paboTKe U UHTepIIpe-
Talluy pe3yJIbTaTOB Hay4YHbIX UCCAEIOBAHUM B 00J1IaCTU XMMUHU

BsiajieTh: HaBbIKAaMU MPUMeHeHHUs1 COBpeMeHHbIX IT-TeXHOJIOTHH B IpaKTHUKe Hay4HOH paboThl (Mpu
cbope, aHa/IM3e U NpeJCcTaBJeHUnU MHGOpMallMi XMMUYeCKOro npoduJis)

MepOINpUATHUSA TEKYLLero KOHTPOJIA
yCIieBaeMOCTH, Hay4YHbIH JOKJIaJ Ha

kadenape
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ByiazieTh: HaBbIKaMU MCNI0JIb30BAaHUs IPOrPaMMHBIX TPOAYKTOB IPY IPOBeJIeHUH COOCTBEHHBIX
Hay4YHbIX HCC/IeJOBaHUN U NpeJiCTaBJIeHUH UX pPe3yIbTaTOB NpodecCHOHATbHOMY COOOLEeCTBY
ByiazieTh: HaBbIKaMU NOATOTOBKU U NIPe/CTaBJIEHHUIO IIpe3eHTalluy 10 TeMe paboThl HAa PYCCKOM U
(Ms1M) aHTJIMMCKOM SI3bIKAX

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

BiasieTh: HaBbIkaMU GOPMYJIMPOBKY HAyYHOW HOBU3HBI, IPAaKTUY€CKON 3HAUUMOCTH U JJOCTOBEP-
HOCTHU pe3yJIbTaTOB COOCTBEHHBIX HAYYHbIX UCCJIeOBAaHUU

BriasieTh: HaBbIKaMU 0POPMJIEHHS OT/IEJbHBIX pa3/leJiIoB 0T4eTOB o utToram HUP

ByiazieTh: HaBBIKAMU CTAaTUCTUYECKOM 00pabOTKHU JAHHBIX IKCIIEpPUMEHTa C UCI0JIb30BaHUEM JIa-
3€pHBIX CUCTEM

ByiazieTh: HaBbIKAaMU IPOBeleHUs 3KCIIepUMeHTaJIbHbIX UCCIeJOBAHUM C IOMOLIbIO JIa3€PHBIX CUC-
TeM

BiazeTb: HaBbIKaMU TeOPeTHUYEeCKOr0 ONIMCAHUA METO/|0B pellleHUs MPAaKTUIEeCKUX U UCCel0Ba-
TeJIbCKUX 3a/1la4 MeTOJAaMH JIa3ePHOU CIIEKTPOCKOMUH

ByiazeTh: HaBbIKaMM paboThl Ha COBpeMEHHOM Hay4YHOM 000py/Z0BaHUHU [/ pellleHUs 3a/a4y Hayy-
HOI'0 UCCJIEJOBAHUA

BJylazieTh: HaBbIKAMU Pab0ThI C OCHOBHBIMHU JIa3€pHBIMU CUCTEMAMHU
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