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Paboyas nporpamMMma npakTHKHU pa3paboTaHa B COOTBETCTBHUU C CAMOCTOSTENBHO 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 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) npueMa Ha 0Oy4YeHUe

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



1. HaumeHoBaHue npakTruku [IpeaaunioMHas NIpakKTUKa

OcHOBHbIE 33/]la4¥ IPAKTHUKU:
- 3aKpenJeH’e HaBbIKOB pab0Thl B HAYYHOM KOJIJIEKTHUBE;

- 3aKpellJIeH’e HaBbIKOB CO0pa, aHa/IN3a, CUCTEMATHU3aL MU U 000011leHUA pe3y/IbTaTOB HAyYHbIX UCCIeL0BaHUU 110 TeMe BKP;
- BbINIOJIHEHHE 3KCIIEPUMEHTANIbHOM U (UJIM) pacueTHO-TeopeTUueckol yacted BKP;

- 06paboTKa pe3ybTaTOB COGCTBEHHbIX HAYYHbIX UCCIE0BAaHUIN B COOTBETCTBUM C COBPEMEHHBIMU TPe6OBAaHUSIMU NPE/ICTaBIEHUS pPe3yJib-
TAaTOB HAY4YHOM paboThl B BIOPAHHOW 006/1aCTH XMMUH U (UJIH) CMEXHbBIX HAYK;

- bopMHUpOBaHUE HAaBBIKOB MPe/CTaBJIEHUS PE3YJIbTATOB COOCTBEHHBIX UCCJIE0BAHHUU B BU/l€ TEKCTA, YA0BJIETBOPAOLIET0 TPEOOBAHUAM K
BKP cnenuanurera;

- 3aKpelnJeH’e HaBbIKOB NIPe/ICTaB/IeHUs pe3yJIbTaTOB COOCTBEHHBIX MCCIeJ0BaHUN NIpeiCTaBUTEeNSAM IPO(eCcCUOHaTBHOI0 CO001eCTBa.

2. YpoBeHb BbICIIET0 00pa30BaHUs — CIELMA/IUTET.
3. Hanpassienue noarotosku: 04.05.01 dynaameHTa/ibHAsA U NPUKJIAJHASA XUMUS.
4. Mecto npakTuku B cTpykType OOII: BapuaTtuBHas yactb OOII, 610k [IpakTUKH.

5. [InaHupyeMble pe3y/ibTaThl 00y4yeHHUs N0 IPAaKTHUKe, COOTHECEHHbIE C IJIaHUPYEMbIMU pe3yJibTaTaMU OCBOEHUsI 06pa3oBaTeIbHOU Npo-
rpaMMbl (KOMIIETEHIIUSIMU BbIITYCKHUKOB)

KomnereHnnus [lnanupyeMble pe3y/ibTaThbl 00y4YeHUsI 10 AUCHUIIMHE (MOAYJII0)
YK-1.C Cnoco6HoCTb GOpPMY/IMPOBATh HAYYHO 060CHOBAH- | YMeTh: IPUMEHSATb MEeTO/0JI0THMI0 HAyYHOTO MO3HAaHUSA NPU IJIaHUPOBaHUU
Hble TUIIOTE3bl, CO3/JaBaTh TEOPETUUYECKHE MO/JeJU IBJIEHUH | HAyYHOTO UCCIe/JOBAaHUS U UHTEPIPEeTALUH T0JyYeHHbIX PE3YJIbTaTOB
Y NIPOLECCOB, IPUMEHSITh METO/I0JIOTHI0 HAYYHOI'0 O3Ha- BiiageTh: MeToZ0/I0TMel HAay4yHOIro MO3HAHUSI MPUMEHUTENbHO K mpodec-
HUA B IpodeCCUOHANIbHOM JieATeIbHOCTH CUOHaJIbHOM cdepe /1eTeJTbHOCTH

YK-2.CT'0oTOBHOCTBb K CAaMOPa3BUTHUIO, CAMOpeaIU3aliuy, UC- | YMeTh: aHa/JIM3UPOBATh U TBOPYECKHU UCI0Jb30BaTh UMEIOLIMUCA OINBIT B CO-
M0JIb30BAaHUI0 TBOPYECKOT0 NOTEeHAaIa OTBETCTBHH C 33/la4aMH CaMOPa3BUTHUA
YMeTb: caMOCTOAATE/IbHO IJIAHUPOBATh U OCYLLECTBJATH NPOLIECC CaMopas-
BUTHA B HAy4YHOU cdepe esATeJbHOCTH

YK-4.C Cioco6HOCTb OCYILeCTBJISATh NHUCbMEHHYIO U YCTHYIO | YMeTb: 0pOpMHUTh pe3y/IbTaTbl HAYYHbIX MCCAeJ0BAaHUN COrJIacHO TpeboBa-




KOMMYHUKAIUI0 Ha TOCyJapCTBEHHOM s3blke Poccumickou
defepanuy B akajeMHuecKod M npodeccroHaNbHOU cde-
pax Ha OCHOBe COBpPeMEHHbIX KOMMYHUKAaTUBHbIX TE€XHOJIO-
T

HUSIM NpodecCUOHaTBHOT0 CO00IIeCcTBa

BiiajeTh: HaBbIKaMU NpeJCTaBJIeHUsl pe3yJbTaTOB CBOUX HUCC/IeJJOBAaHUU B
YCTHOM U NHUCbMEHHOU $opMax B COOTBETCTBHMU C HOPMaMU U MpaBUJIAMH,
NPUHATBHIMU B HAQYYHOM CO001eCTBe

YK-5.C'0TOBHOCTb 1€MCTBOBATh B HECTAHAAPTHBIX CUTya-
[[USIX, HECTU COLMAJIbHYIO0 U 3TUYECKYI0 OTBETCTBEHHOCTD 32
INPUHATHIE pellleHus

YMeTh: O1leHMBaTh U IPOrHO3UPOBATH NOC/ECTBUA CBOEU COLMA/IbHON U
npodeccuOHaJIbHOU [1eTeIbHOCTH

YK-12.C Cnoco6HOCTb CO3/iaBaTh U NOAJEePKUBATH 6€30-
HacHbIE YCI0BUS XKU3HEJesITeJIbHOCTH, B TOM YUC/IE IPU
BO3HUKHOBEHUH Ype3BblYaWHbIX CUTyallui1

3HaTh: HOPMbI U TPeOOBaHNA TEXHUKH 6€30MaCHOCTHU NIPU paboTe B XUMUYe-
CKOM J1labopaTopuu

YMeTh: OCylecTBJAATh HAy4YHYIO JAesATeJbHOCTb C Y4eTOM HOPM WU NIpaBUJI
TEeXHUKHU 6€30MaCHOCTH B JIaOOPATOPHbIX YCIOBUAX

BiageTh: HaBbiKaMU 6e€30MacHOM pPaboThbl C XMMUYECKUMU peaKTUBaMHU U
060py/l0BaHHEM NIPU BBINOJIHEHUU HAY4YHbIX UCCJIeJOBAHUI

YK-13.C Cnoco6HOCTb OCyLIeCTBJAATh COLMAJIbBHOE U IpOo-
deccuoHalbHOE B3aWMOJENCTBUE /Il peaju3aliu CBOeU
pPOJIM B KOMaH/Ie U AOCTHXKEHUs] KOMaHHbIX LieJied U 3a/1a4

HMeTh ONBIT: pa3pabOTKU CTpAaTerud COTPYAHUYECTBA M OPraHU3aALUU
B3aHMMO/IEMCTBUSI B HAYYHOM KOJIJIEKTUBE MPU MPOBEJIEHUU HAaY4YHbBIX UCCJIe-
JOBaHUH

YK-14.C CnocoGHOCTb HCII0JIb30BaTb COBpPEMEHHbIE HH-
$bopMaLlMOHHO-KOMMYHUKALlMOHHbIE TEXHOJIOTUM B aKaje-
MUYeCcKo! U npodeccoHaIbHON chepax

BiageTs: HaBblKaMu c60pa, 06PabOTKU U Mpe/iCTaBJeHUs HAyYHOU UHPOP-
MalMH C UCNI0JIb30BaHUEM COBPEMEHHbBIX KOMIIBIOTEPHbBIX TEXHOJIOTUI

OIIK-1.C. Cnoco6HOCTb peliaTh COBpeMeHHbIe NP06JieMbl
byHJaMeHTa/IbHOW U IPUKJIaJHON XMMHUHU, UCNIOJIb3YS Me-
TO/I0JIOTUIO HAYYHOI'0 oAX0/a U cucTeMy GyHJaMeHTalb-
HbIX XUMUY€ECKHX NOHSATUHI U 3aKOHOB

BiageTb: HaBbIKaMK NPUMEHEHUS METO/0JIOTUM HAay4YHOro MOJX0JAa MpHU
BBINOJIHEHUH UCCJIEJOBAaHUM XMMUYECKON HallpaBJIEHHOCTHU

OIIK-2.C. Cnoco6HOCTb NPOBOAUTH XUMUYECKUN KCIIEPHU-
MEHT C COOJII0/IeHMeM HOPM 6e30MacHOT0 0OpallleHUs C XU-
MUYECKHUMU MaTepUuajaMH, a/IeKBaTHO OlleHHBasl BO3MOX-
Hble PUCKHU C Y4€TOM CBOMCTB BELIECTB

BylageTb: HaBbIKaMM HCIIOJIb30BAHUA pe3yJIbTaTOB 3KCIEPUMEHTAbHBIX
Wcciej0BaHUM (JIUTepaTypHble U COOCTBEHHbIE JaHHbIE) MPU pPElIEeHUH 3a-
Jlad HUP, nocTaBieHHBIX ClIeUaJIUCTOM 60Jiee BbICOKOW KBaTUPUKALUU

OIIK-3.C. Cnoco6HOCTb UCN0JIb30BATh METO/IbI pETUCTpPa-
UM U 00pabOTKU pe3yJibTaTOB 3KCIIEPUMEHTOB, B TOM YHC-
Jie, I0JIyYeHHBIX Ha COBpeMEHHOM Hay4YHOM 000pYyL0BaHUHU

YMeTb: GpopMyIMpOBaTh 3aKJIYEHUS U BbIBOJIbl IO pe3yJsibTaTaM aHaIW3a
npeCTaBJeHHbIX B IUTEPATypPe U COOCTBEHHBIX IKCIIEPUMEHTANbHBIX pabOT
B BbIOpaHHOM 00J1aCTHU XUMHUHU

BiageTb: HaBbiKaMU GOPMYJIMPOBKU 3aK/IHOYEHUH, BHIBOJIOB U PEKOMeH/ja-
IIMH 10 pe3yJsibTaTaM aHa/iM3a UHGOpMAIUU XUMUYECKOT0 Npodus

4




OIIK-4.C. Cnoco6HOCTb co3aBaTh MaTeMaTUYeCKHe MoJie-
Ji1 podecCcHoHabHbBIX 33/]a4, YYUTbIBATh OTPAaHUYEHHUS U
rpaHuIlbl IPUMEHUMOCTH MO/JeJiel, UHTEPIPETUPOBATD I0-
JIyYeHHble MaTeMaTHU4YeCKUe pe3yJibTaThbl

BjiageThb: HaBbIKAMU aHA/IM3a U HHTepIpeTallu Pe3yJIbTaTOB MO/ eJUpPOBa-
HUS CBOMCTB BellleCTB M MPOLLECCOB C UX y4yacTHeM IpU pellleHWU 3aJay Ha-
YYHOTO UCC/IeJOBAaHUSI B BbIOPAaHHOU 06J1aCTU XUMUHU

OIIK-5.C. Cnoco6HOCTb MCN0JIb30BaTh COBPEMEHHbIE pac-
YeTHO-TEeOpPEeTUYECKUE METO/Ibl U3YYEeHUSI CBOMCTB BeLeCTB
Y MPOILECCOB C UX YYaCcTHEM MPU pelleHUur NpodeccuoHalb-
HbIX 33ja4

BJ]a,ZIETb: HaBbIKdAMH HCIIOJIb30BAHHUA COBPEMEHHLIX TEOPETUYECKUX U IT10JIY-
OMIIMPpHUYECKHX METOJ0B XMMHUHU MIPU pElHIeHWH 3a[Ja49 HAy4YHOIro HuccjaeJoBa-
HUA

OIIK-7.C. CnocobHOCTb cOOMpaTh, aHAJIM3UPOBATH, 06paba-
TBIBAaTh U NpPeJCTaBJIATh HHPOPMALUIO C UCIOIb30BaHUEM
COBpPEMEHHBIX KOMIbIOTEPHBIX TEXHOJIOTHH, OGLIUX U MPO-
deccuoHabHBIX 633 JAHHbIX

ByiiageTb: HaBbIKaMU [IPUMEHEeHUs COBpeMeHHbIX [T-TeXHOJIOTui B pPaKTH-
Ke Hay4YHOU paboThl (Ipu cbope, aHa/IM3e U NpeJCcTaBJeHud MHPopMalnuu
XUMUYeCcKoro npoduis)

OIIK-8.C. Cnoco6HOCTb NIPUMEHSATH CTaHJApPTHBIE NPO-
rpaMMHbIe POAYKTHI AJ1s1 pelieHurs 3a/ia4 npodpeccuoHab-
HOU J1eITEJIbHOCTH C y4ETOM OCHOBHBIX TpeOOBaHUM UH-
dbopManMOHHOM 6€30aCHOCTH.

BJiajeTh: HaBbIKaMH HCII0JIb30BaHMSA NPOTPAaMMHBIX IPOJYKTOB IIPY NpOBe-
JIeHUW COOGCTBEHHbBIX HAYYHBIX MCC/IEeJ0BAaHUM U NMPeACTaBJIEHUN UX Pe3yJib-
TaTOB MPopeCcCUOHAIBHOMY COOOLIECTBY

OIIK-9.C. Cnoco6HOCTb NPeACTaBAATh pe3y/abTaThl podec-
CHOHaJIbHOM J1eTeJIbHOCTH B YCTHOM U NMUCbMeHHOU dpopMme
B COOTBETCTBUU C HOPMaMHU M NIpaBUJIaMH, IPUHATBIMU B
npodeccuoHaJIbHOM COOOLIECTBE.

Bs1ageTb: HaBbIKAMHU MOATOTOBKU U NMpeJCTABJEHUI0 MPe3eHTAllUU 110 TeMe
paboThl HA pyCCKOM U (MJIM) aHTJIMHCKOM sI3bIKax

IIK-1.C Cnoco6HOCTh B paMKax 3a/la4y, MOCTaBJIEHHOM CIie-
[[UAJIUCTOM 6oJiee BBICOKOM KBalWPUKALMU, ONpeessiTb
METO/I0JIOTUI0 UCCIEeJOBAHUS, COCTABJSATh MJaH paboThbl U
npejJjiaraTb MeTO/ibl (B TOM YHCJIe, HECTAaHAAPTHbIE) pellle-
HUS IOCTABJIEHHBIX 33/1a4 XMMHUY€ECKOU HallpaBJ€HHOCTHU

YMmeTb: chopMypoBaTh KOHKPETHbIE 33/1a4M paboThl B paMKax 3aJlaHHOMN
TeMbl U peajM30BaTh UX Ha NIPAaKTHKe

YMeTb: OLleHUTb JOCTOUHCTBA U HEJJOCTAaTKH BO3MOXKHbIX CIIOCOOOB pelie-
HUS HAYYHOU MPOo6JieMbl

BiageTh: HaBblKaMM aHa/M3a aJbTePHATUBHBIX CIOCOOOB pelleHHs 3ajad
HUP u Bb160pa onTUMa/JbHOTO METO/A pellleHUs

IIK-2.C Cnoco6HOCTh B paMKax 3a/la4yH, MOCTaBJIEHHOM cIe-
UaJIUCTOM 0o0Jiee BBICOKOM KBajJu(dUKalUHM, NPOBOJAUTH
3KCllepUMeHTa/libHble U  (WJIM) pacueTHO-TeopeTHYeCKHe
uccae0BaHUs U (MJIK) OCYILECTBJSATb Pa3paboTKH C MOJY-
YeHHEM HAy4yHOro Y (W/1) Hay4YHO-NPAKTHUUYECKOTO pe3yJib-
TaTa, OLeHUBATh JAOCTOBEPHOCTb MU 3HAYMMOCTb pe3yJibTa-

YMeTb: OLleHHWTb HAay4YHYH HOBHU3HY, MPAKTHYECKYI 3HAYUMMOCTb U [JIOCTO-
BEPHOCTb pe3yJIbTaTOB Hay4YHbIX UCC/IeJOBAaHUN

BiageTb: HaBblKaMU (GOPMYJMPOBKH HAyYHOM HOBU3HBI, MPAKTHYECKOU
3HAYUMOCTU U JIOCTOBEPHOCTH Pe3yJIbTaTOB COOCTBEHHBIX HAyYHbIX HCCJie-
JOBaHUH




TOB HAYYHBIX I/ICCJ'IeAOBaHI/Iﬁ

INIK-3.C CnocoGHOCTb TOTOBUTb OT/JeJibHbIE JOKYMEHThI,
CBfI3aHHbIe C MIPOBOJAMMOM HAy4YHO-UCCJIELOBATEJbCKOU pa-
60TOM U (U/11) ONBITHO-KOHCTPYKTOPCKOU paboToit

YMeTh: NOArOTOBUTh BCIOMOTraTeJbHbIA MaTepuas JJis 3afBKM Ha pUHaH-
cupoBanue HUP
ByiaaeTh: HaBbIKaMy 0pOPMJIEHUS OT/le/IbHBIX pa3/ie/IoB OTYETOB [10 UTOraM

HHP

CIIK-1.C. Ctoco6HOCTb UCNO0JIb30BATh TEOPETUYECKHUE OC-
HOBbBI COBPEMEHHbIX PU3NKO-XUMHUYECKHUX METO/I0B UCCJIe-
JI0BaHMSA U aHaAJIN3a CUCTEM Pa3JIMYHOM NPUPO/BI IPH pe-
IIeHWU NPAaKTUYeCKUX 3a/ja4

Bs1afgeThb: HaBbIKAMHU HCIOJIb30BAHUS TeOPETUUYECKUX MPeJCTaBJIEHUN B 06-
JIacTh GU3NYECKOW XMUMHUM NMPU UHTEePIpeTalUH pe3ybTaTOB COOCTBEHHBIX
Hcciea0BaHUN

CIIK-2.C. Cnoco6HOCTb NPOBOJUTD 3KCIIEPUMEHTA/IbHbIE
Mccie0BaHUs B U36paHHON 00J1acTU PU3UIECKON XMMUHU
(KkMHEeTHKa U KaTa/IU3, XMMHUYecKasi TepMOJJUHaMUKa, MoJie-
KyJIspHasi CHEKTPOCKOIHUSI, XMMHUsI IOBEPXHOCTH )

By1ageTh: HaBbIKaMU aHa/IM3a JIMTEPATYPHBIX IKCIIEPUMEHTANIBHBIX JaHHBIX,
IJIaHUPOBAHUU Ha UX OCHOBE U NIPOBeJIeHUH (B cJlydyae He06X0AUMOCTH) CO6-
CTBEHHBIX 3KCIIepUMEHTAJIbHBIX UCCJIEJOBAaHUN TPU BbIOJIHeHUHU HUP

CIIK-3.C. Ctoco6HOCTb UCNI0JIb30BATh CEPUMHBIE U OPUTH-
HaJIbHbI€ YCTAaHOBKHU (IPHUOOPHI, KOMILJIEKCHI) AJiS Onpeje-
JieHUs1 QU3UKO-XUMHUYECKUX CBOUCTB BellleCTB

By1ajgeTb: HaBbIKAMH HCIOJIb30BAHUS Pe3yJbTAaTOB, MOJYYEHHBIX C MOMO-
b0 CEPUHHBIX U OPUTHMHAJBHBIX YCTAaHOBOK JJIs ompefesieHUus PpU3UKO-
XUMHYECKUX CBOUCTB BellleCTB, HEOOXOAUMBIX JJis pelieHus 3aga4 HUP

CIIK-4.C. Cnoco6HOCTb MCN0Jb30BaTh GU3UYECKHUE U MaTe-
MaTUYeCcKUe MOJieJid C Y4eTOM UX BO3MOXKHOCTEN U OrpaHU-
YeHUH pU 06paboTKe U UHTepIpeTaLMyU IKCIIepUMeHTalb-
HbIX IaHHBIX B U30paHHOM 06/1acTH GU3UYECKON XUMUU

BiiageThb: HaBblKaMU KPUTHUYECKOW OLIEHKHU pe3yJbTaTOB HMCIO0JIb30BAaHUA
du3nvecKUx U MaTeMaTUYEeCKUX MOJieJiel IPU 06paboTKe U UHTepIpeTanuu
JaHHBIX B xo4e HUP

CIIK-5.C. CiocobHOCTh MPOBOAUTH KBAaHTOBOXHUMUYECKHE,
TepMOJAVMHAMUYECKME U KUHETUYECKHE PacyeThbl C UCIOJIb-
30BaHMEM COBPEMEHHbIX MPOTPAaMMHBIX KOMILJIEKCOB U 6a3
JAaHHBIX

BiageTb: HaBbIKaMU NMPOBeJleHUsT GU3UKO-XHUMHUYECKUX PACYE€TOB C MCIO0JIb-
30BaHUEM COBPEMEHHBIX MPOrpaMMHbIX KOMIIJIEKCOB U 6a3 JJaHHbIX AJisl pe-
meHud 3aga4y HAP

6. 06'beM NPAKTHUKHU B 3a4E€THBIX €JUHULAX C YKa3aHUEM KOJIMYECTBA aKaleMUYeCKUX UM aCTPOHOMUYECKUX YaCOB, Bbl/IeJIEHHBIX HA KOH-
TaKTHY0 paboTy 06y4aloLiMxcs ¢ penojaBaTeseM (110 BUJaM Y4eOHbIX 3aHATHUI) U Ha CAMOCTOSATEJIbHYI0 Pa60Ty 06y4YaroIUXC:

06sem ducyunauHsl (Mody1s) cocmasasiem 12 3auemuuix eduHuy, ece2o 432 uacos, us komopuix 114 yacos cocmasisiem KOHMAakmMHas paboma
cmydenma c npenodasamesem (110 yacoe - uHdusudyaibHble KOHCYyAbmayuu, 4 yaca - npomexcymouHbslll KOHmMpoab ycnesaemocmu), 318 ua-

coB cocmassisiem camocmosmesibHas pa6oma cmydeHma].

7. BxogHble Tpe6oBaHUSA JJIsl OCBOEHUS AUCLUIJIMHBI (MOAYJIs), IpeJBapUTebHbIE YCA0BUS.
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Jlis1 Toro 4To6bl GOpMUPOBAHME JAHHON KOMIIETEHIIMU ObIJI0O BO3MOXKHO, 00y4alIIMICA JOIPKEH BCe NMPeJIIeCTBYOLAE AUCLUIIMHBI U

npoutu HUP.

8. Coziep:kaHUe MPAKTUKH, CTPYKTYPHUPOBaHHOE 110 TEMaM.

HauMmeHoBaHue U KpaTKoe coaep- | Bcero B TOoM uucie
»KaHuUe pa3jesioB U TeM JUCLUII- (4acsl)
JIHBI (MOAYIf), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAENCTBHH Cc Ipe- | CaMocTosATe/IbHasA paboTa
nojaBarteJsieM), 4achbl o0y4amwI1uerocs, 4achbl
dopma npomeKyTO4YHOM aTTECTA- U3 HUX 13 HUX
LMY N0 AUCHMILIMHE (MOAYJII0)
o , Y4eOHble 3a- Bcero Co Bcero
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3 3 Q S < HOM aTTecTa- e x X e &
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o = = 5 = | B v % U =

= = S) A m = 2= S I

= e =S S o sSox | A2

® © & E N = a SCEAE | &3

5 | ZE |BE |25 2888 |8¢

= M & - Shey A=E8 |36
BbinosiHeHH e KBaTUPUKAIMOHHOHN 396 110 110 286 286
paboThl
[IpoMexxyTO4YHasd aTTecTalus 3K3d- 36 4 4 32 32
MeH
HToro 432 110 2 114 286 32 318

9. 06pa3oBaTe/IbHbIE TEXHOJIOTUU:
-IpYMeHeHre KOMIbIOTEPHbBIX CUMYJIITOPOB, 00pab0TKa JaHHBIX HA KOMIIbIOTEPAX, UCN0JIb30BaHUE KOMIIbIOTEPHBIX IPOrPaMM,

yHpaBJasoUMX Npubopamu;




- ICN0JIb30BaHUE HHHOBALlMOHHBIX 060pa30BaTeJbHbIX TEXHOJIOTUM HAa OCHOBE HAayYHbIX pa3pab0TOK COTPYAHUKOB paKy/bTeTa
- UCII0JIb30BaHMe CPeACTB JUCTAaHIIMOHHOTIO CONIPOBOX/AEeHUA Y4eOHOTo IpoLecca.

10. Yye6HO-MeTOAMYECKHE MaTepHaJIbl AJI1 CAMOCTOATE/JIbHOM pa6oThI N0 IPAaKTHKe

[IpakTrKka npoBOAXTCS Ha 6a3e Hay4YHbIX labopaTopuid MI'Y unu uncrutytoB PAH. Bce 060pynoBaHue, HaxoAasi1eecsi HAa bajaHCe XUMUYe-
ckoro ¢aKyJbTeTa, MOXKET ObITh UCI0JIb30BAHO yYallluMucs Npu BeinosHeHUU BKP. PekomMmenganyu no opopmieHUI0 OTYETA U IPOUME Me-
TOAUYECKHEe MaTepHuasibl JOCTYNHbI 00y4YalIUMCcs Ha caiiTe Kapeapbl GU3NYECKON XUMHUHU

11. PecypcHoe ob6ecrnedyeHue:
[lepeyeHb UCNOJIb3yeMOro 060pyL0BaHHUS:

1)
1)

2)

[Ipu6ope! UKII MI'Y (cM. caliT http://ckp-nano.msu.ru)

OpuruHa/IbHOE ¥ CepUIiHOe Hay4yHOe 060py/l0BaHHe, HaXoAsleecs Ha 6ajlaHCe Hay4YHbIX JlabopaTopuil Kadepsbl (CM. callT
http://www.chem.msu.su/rus/chair/phys_w.html)

HayuHoe o60py/ioBaHUEe 1a60PATOPHBIX CNIELNPAKTUKYMOB 10 GU3UYECKON XUMUU:

JAuctunngarop — 11IT., Becbl 3JIeKTPOHHbBIE — 2 1IT.; [a30Bble xpoMmaTorpadsl «Kpuctana 4000M» -7 T, razopacnpeaeuTebHas JU-
Hus - 20 M; JlabopaTopHas yctaHoBKa PMC-7 «Kunetuka-2» (PotomeTtpus)- 4 wit.; CnekrpodpoToMeTpsl Jenway 6310-5 wT.; Tepmo-
cTaTbl - 4 wT; JlabopaTopHas yctaHoBka PMC-7 «KuHeTuka-2» (KOHAYKTOMETpPHS) - 4 IIT.; YCTaHOBKA KaTaJIUTU4YeCKas — 3 UIT.; Tep-
MocTaThl — 3 WT; POTOXMMHUYECKAsA YCTAaHOBKA — 31LT.

KoMmnbiroTepHsbiii koMmmekc u3 5 [IK a5 Teopetudyeckux pacyetos. [1K - 20 wr.,

CnektpodoTtomMeTpsbl Specord-200 u Specord-50 Bio; CnektpomeTrp ®CM 1202; Mopo3uibHas Kamepa — 11IT.

UK cnexktpodpotomeTpbt ®CM1202-5mT.

Becol a/ieKTpOHHBIE -2 1IT.; CHCTeMa JiJIs1 OYUCTKHU BOJbI — 1 IIT., reHepaTOp BOLOPOAA — 21UT., AUCTUIAATOP — 111T.; BosbT™MeTp nud-
pPOBO¥ - 6 IIT.,; 3JIeKTOXMMHUYECKas A4erKa — 6 WT.,; [loTeHjMocTaT/rajibBaHOCTAT — SIUT., 3JIeKTOXMMHUYecKas s4erKa — 5 IIT.; reHe-
paTop BoopoAa — 21IT.,; ra3opacnpeie/iuTenabHas JuHus — 10 M,; TepmMocTaThl - 5 T.,; KoHAyKTOMETDp - 8 IIT.; TEpMOCTAT -5 LIT.
Auctunnarop - 1T, MydesbHas nevs — 1 1IT.; YcTaHOBKA /151 U3yYeHUsI paBHOBECHS «Iap — XKUJKOCTb», BKJII0Yalollas peakTop C
X0JIOAUJIBHUKOM, Tpy64aTas ne4b, peppakToMeTp, HA60Op CTEKISAHHOM ocyApl — 5 WT.; TeH3uMeTpuyeckas ycTaHOBKA — 5 1IT.,; .; Ba-
KyyMHbIe Hacocbl - 2 wT.; [IK - 3 mr.

Auctuanarop - 11uT.; YcTaHOBKa A/ CHHXPOHHOTO HarpeBa 06pas1ioB (BK/I0YaeT 3JIEKTPOMJIMTKY U 6 JaTYUKOB TeMIepaTyphl) — 4
wT. [IK - 4 wrt; Kanopumetpsr ICK NETZSCH DSC 200 F3 «Maia» — 3 wr.

CkaHupymwoiye asieKTpoHHble MUKpocKonbl JEOL Neoscope 6000 — 6 wwiT.

Juctunnagarop - 1wt.; Kanopumetpsl cropanud (JKI, Kutai, moaens JK-OBC-600) - 6 mrt., [IK - 6 mT.; KaslopumeTp pacTBopeHUs - 5
ILT.



CnextpomeTpbl KOK - 4 1mIT., X0/I0JUIbHUK — 11IT.
UK cnektpomeTpsl Tensor 27 - 2mt,; UK ciektpomeTp EQUINOX-55 ¢ npuctraBkoit FRA-106.

12. fI3bIk npenojaBaHus — pyCCKUH
13. [IpenopaBaTesiv: Hay4YHO-NeJarorudyeckue paboTHUKU Kapeapbl GU3NUECKON XUMUU

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AMMbIe /Jisl OLLeHKH pe3y/IbTATOB 00y4YeHus

O6pas1bl O1}eHOYHBIX CPE/CTB /J1s TEKYILero KOHTPOJIs yCBOEHHUSA MaTepHuaJia M IPOMeKyTOYHOM aTTecTalUM - 3k3aMeHa. Ha sk3ameHe npo-
BepsieTcs JOCTHXKeHUe KoMIleTeHIMH (B yacTu 3YB), nepedunc/ieHHBIX B I1.5.

dopma oTYeTa 0 NpeAAUNIOMHON NPAKTHKE

OTYET o npeasunioMHOM npaKTHKe

Ctynent (PHO)
roj o6ydyeHus CEMECTP
Hay4Hb1¥ pyKOBOAUTEID
Tema pa6oThI

1. OTuéT no pesysbTaTaM NpeaJUIJIOMHON MPAKTHUKH.

3. OT3bIB 0 NPOXOXKAEHUU NPEAAUNIIOMHON MPAKTHUKHU. B 0T3bIBe JJO/KHBI OBITh OTMEY€eHbI IOCTOMHCTBA U HEZIOCTATKHU MPOJieJIaHHOM pa-
60ThI, 10/DKEH ObITh OTMeueH GpaKT cGOpPMUPOBAHHOCTH KOMIIETEHIIMH, 110 NOKa3aTesIM (MHAWKATOpaM), KOTOpble oTpaXkeHbl B [Iporpamme
npeAAUIIJIOMHOUN MPAKTUKH, J0/DKHA OBITh JlaHa 060CHOBaHHasI olleHKa BbinosiHeHUst HUP B nesiom.

4.  ArtTecTranus o pesyJbTaTaM NpeAAUINIJIOMHON IPAKTUKHU (3K3AMeH/0YeHKd) Jlata aTTecTauuu
Hay4yHbIl pyKOBOAWTED (moamucek) (®Hn0)
3aBeaywoumui jabopatopuei (kadeapoii) (moamnuch) (®H0)
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MeToau4eckue MaTepuaJssbl AJ1 IPOBeJeHNs NPoLeAyp OlleHUBAHUA Pe3y/IbTaTOB 00y4eHUs

[lo pe3ysibTaTaM BBINOJIHEHUS IPEAAUNIIOMHON NPAKTUKHU CTYAEHT NpeCTaB/sSeT OTYET HA HAYYHOM ceMUHape (KOJIJIOKBUYMe) Jia-
6opaTopuu (kadeapnl). [Ipu onjeHKe OoTYeTa CTY/leHTa Ha Kadeape, HAYYHOM CEMHUHAape U KOJIJIOKBUYMe YUYUTBIBAIOTCS CJAeAY0le KpUuTe-

puu:

[loka3aTenb

KpuTtepuu oneHUBaHUA

[Tnan Hay4YHOTro UcCCJieJOBaHUA

JIorTM4HOCTDb
CooTBeTCTBUME TEMe MCCIeJJ0BaHUS
CooTBeTCTBHE LIeJIM U 3a7jaUaM HCCJIeJOBaHUA

0630p UTepaTyphl

[TosiHOTA

CHUCcTeMaTUYHOCTD U3JI0KEHUA
Kputnueckui aHaiu3

061masa CTUIMCTUKA
OdopmiieHMe TeKCTa

Bubsvorpadus

[TosiHOTa U pa3HoO6pa3ue UTUPOBAHHbBIX UCTOYHUKOB
CooTBeTcTBUe odopmeHUs: TpeboBaHnusaM ['OCT 7.1-2003 «bubauorpadpudyeckoe omnvcaHue JOKyMeH-
TOB».

Jlokysiai Ha Hay4YHOM CeMHHape
WM KOHpepeHIMU MO TeMe HC-
cJ1eJOBaHHUs

CozepxaHue JoKIaza
TexHuuyeckoe opopmMmyieHue oKaa[a (MyJbTHUMeAUNHASA Tpe3eHTalU)
KoMMyHHKaTHMBHAasi KOMIETEHTHOCTb JOKJaJurKa

Hanuuue ny6vkauuu

Buj ny6svkanuu (cTaThsl, pas3fies KOJJIEKTUBHOW MOHOTpaduH, TE3UChl AO0KJIaZa Ha MexayHapoaHOU
WJIM POCCUMCKOM KOHEPEeHIMH, THII JJOKJIa/]a — YCTHBIN WJIM CTEH/I0OBbIN)

«OTJIMYHO» BBICTABJISAETCA 3a NPEAAUIIJIOMHYIO IPAaKTUKY B CJlydae YCIEeIHOT0 BbINOJIHeHUs M1aHa paboTt no BKP (oTcyTcTByeT oTcTaBa-
Hue). [Ipy npescTaB/ieHUU OTYeTA CTYAEHT JeMOHCTPUPYeT I/Iy6oKoe 3HaHUe TeMbl, CBOOO/IHO ONlepUpyeT pe3y/ibTaTaMU UCCIe0BaHUSA U
JIETKO OpPUEHTUPYeTCs B UCTOUHMKAX UHPOpPMaLMY, BlaJileeT COBpeMeHHbIMU MeTO/JaMH1 UCCieloBaHus. Bo BpeMs BBICTYIJIEHUS UCNIOJIb3yeT
HarJIAJHBIA MaTepuaJl, BKJI4Yas Ipe3eHTal|I0, YeTKO U JIOTUYHO OTBeYaeT Ha 0CTaBJIeHHbIe BONPOCHI.

«Xopowo» BbICTAaBJIAETCA 3a NpeAJUIIJIOMHYIO IPAKTUKY B C/1y4ae He3HAaYUTeJbHOT0 OTCTaBaHUA OT IJ1aHa BbinosiHeHUA BKP. [Ipu oTyeTe
CTYJEHT N10Ka3bIBaeT 3HaHHWE TeMbl, ODUEHTHUPYETCA B UCTOUHUKAX UHGOPMALMK, HO UCIILIThIBAET HEKOTOPBIE 3aTPyAHEHUS IPU OTBETE Ha

I[MOCTaBJIEHHbIE€ BOIIPOCHI.
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«YA0BJIETBOPUTE/IbHO» BbICTABJISAETCA 3a NIPEAAUIIIIOMHYIO IPAaKTUKY B CJly4ae OTCTaBaHUSA OT 3asBJIEHHOTO IJIaHa paboTsl. [Ipu npej-
CTaBJIEHUU pe3yJIbTaTOB pab0ThI IPOCMAaTPUBAETCA HENOC/Ie0BaTe/IbHOCTb U HETIOJIHOTA U3JI0’KeHHUA MaTepuaJia, NpeJCTaBJeHbl He BIIOJI-
He 000CHOBaHHbIe 3aKJ04eHUs. [Ipy oTBeTax CTyleHT NpOsBJsAeT HeyBepeHHOCTh, IOKa3blBaeT cJ1aboe 3HaHUe BOIIPOCOB TEMBI, He J]aeT ap-

FYMEHTHUPOBAHHLIX U Y€TKHX OTBETOB HAa 3aZldHHbI€ BOITPOCHI.

«Hey0BJ1eTBOPUTEIBHO» BbICTABJ/IAETCA 3a IPeAJUIVIOMHYI0 TpaKTUKY BKP B ciiydyae HeBBbINOJIHEHUA 3asABJIEHHOIO [IJIaHA paboThI 110 Te-
Me BKP. IIpu oTyeTe cTyAeHT 3aTpyHAETCA OTBETUTD Ha [10CTaBJIEHHbIE BONIPOCHI, 0NyCKAeT CylLleCTBEHHbIe OLIMOKHY J1IM60 He OTBeYaeT Ha

MOCTaBJIEHHbIN BOIIPOC, HE MOXKET €Iro IIOHATD.

PE3YJIbTAT OBYYEHUA
1o MpaKTHKe

$»0OPMA OLIEHUBA-
HHUA

YMeTb: IpUMEHATb MeTO/0/I0THI0 HAyYHOI'0 TO3HAHUSA PU [IJIAaHUPOBAHUU HAYYHOT0O UCCIeJ0BaHUS U UHTepIpe-
TalM1 NOJYYEHHbBIX Pe3y/IbTaTOB

YMeTb: CaMOCTOSITEJIbHO IIJIAHUPOBATh U OCYLIECTBJ/IATh NPOLLECC CaMOPa3BUTHA B HAYYHOU cdepe eATeJbHOCTH
YMeThb: oleHUBaTh U IPOTHO3UPOBATh NOCJIe/CTBUSA CBOEH COLLMAaJIbHOUN U TPodeCcCUOHaIbHOM 1eTeIbHOCTH
YMeTb: GOpMyIMPOBATh 3aK/JI0YEHUS U BBIBO/IbI 10 pe3yJibTaTaM aHa/Iu3a Npe/iCTaBJeHHbIX B IUTepaType U cob-
CTBEHHbIX 9KCIIepUMEHTA/IbHbIX paOOT B BIOPAaHHOW 006/1aCTH XUMUHU

YMeTh: Ipe/CcTaB/IATh pe3yJbTaThl CBOEH HAyYHOH 1eATeJIbHOCTH B IUCbMEeHHOW GopMe B COOTBETCTBUM C HOpMa-
MU U NIpaBUJIaMH, IPUHATBIMU B IpodeCcCHOHaIbHOM CO001eCcTBe

YMeTb: cOCTaB/ATH [IJIaH HAYYHOT0 OK/Ia/ia [IJIs1 pa3HOM L|eJIeBOU ayJUTOPUU

YMeTb: c06J110/1aTh ITUYECKHE HOPMbI U YCTAHOBJIEHHBIE IPaBUJIa paboThl B HAYYHOM KOJIJIEKTHUBE

YMeTb: chOpMyIMPOBATh KOHKPETHBIE 3a/ja4y paboThl B paMKax 3a/JaHHOM TeMbI U pea/iM30BaTh UX Ha IPaKTHKe
YMeTh: OLleHUTb JOCTOMHCTBA U HEJJOCTAaTKH BO3MOXXHbBIX CIOCOO0B pelleHUsI HAy4YHOU Npo6JieMbl

YMeTb: OLleHUBATh aKTyaJIbHOCTb IPOBOAUMBIX HAyYHbIX UCCIeJ0BaHUN

YMeTh: NIpOBOAUTD 3KCIIEPUMEHTAJIbHbIE UCCJIe,0BaHNSA B U36PaHHON 06/1aCTU XMMHUU U (UJIM) CMEXHBIX HAyK C
y4eTOM COBPEMEHHBIX TEH/IEHIIMNA Pa3BUTUS IPeJMeTHOM 06J1aCTH

YMeTb: IPOBOJUTH PaCueTHO-TeOpeTHYeCKHe UCCIel0BaHNUS B U3OPaHHON 06J1aCTH XMMHUHU U (MJIN) CMEeXHBIX HAayK
C Y4€TOM COBpPEMEHHBIX TeH/IEHIIUI pa3BUTHs PeMETHON 06J1acTH

YMeTb: cGOpMyIMPOBATh HAYYHYI0 HOBHU3HY, JOCTOBEPHOCTD U MPAKTUY€ECKYI0 3HAYUMOCTb pPe3y/IbTaTOB COOCT-
BEHHBIX HayYHbIX UCC/IeJ0BaHUN

YMeTb: KpUTHYECKH OLLeHUTb aKTyaJbHOCTb, KOPPEKTHOCTb U JOCTOBEPHOCTD JIMTEPATYPHBIX JJAHHBIX [10 TEME Ha-
Y4YHOU pabOThI

MepOTNPUSTHS TEKY-
1Iero KOHTPOJISA ycIie-
BaeMOCTH, HAYYHBIN
JloKJIaJ, Ha Kadeape

ByiazieTh: HaBbIKaMU MCI0JIb30BAHUS pe3yJbTaTOB 3KCIIePUMEHTANbHbBIX UCCJIe,0BAaHUM (IMTepaTypHblIe U COOCT-

MepONpUATHUSA TEKY-
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BEeHHbIE JlaHHbIe) IpU pelleHUHU 3a4a4 HUP, nocTaBieHHBIX clleniuasucToM 60s1ee BbICOKOM KBaTMPUKaLUU
BylazieTh: HaBBIKAMU aHA/IM3a U UHTepIpeTaluy pe3ybTaTOB MOZEJUPOBAHUSA CBOMCTB BelleCTB U NPOLLeCCOB C UX
y4acTHeM IPHU pellleHUHU 33/1a4 Hay4YHOTr o UCC/leJ0BaHUSA B BbIOPaHHOM 06J1aCTH XUMUU

BiyiasieTh: HaBbIKaMU NpMMeHeHUsl COBpeMeHHbIX [ T-TeXH0/10rMi B IpaKTHKe Hay4HOU paboThl (IIpu cO0pe, aHaIU-
3e U NIpe/icTaBJeHuH MHPOpMaL M1 XUMHUYECKOI0 Npoduis)

ByiazeTh: HaBbIKaMu GOPMYJIMPOBKH 3aK/II0YEeHUH, BBIBOJOB M peKOMeHJalMi M0 pe3y/ibTaTaM aHaJn3a UHPOp-
Mal1 XUMHUYecKoro npoduis

ByiazieTh: HaBbIKaMU MCI0J1b30BAHUs IPOrPaMMHBIX NPOAYKTOB IPY IPOBeJIeHUH COOCTBEHHBIX HAYYHBIX HCCIe-
JIOBaHUH U NMpeJCTaBJIeHUH UX pe3y/IbTaTOB Npo¢decCUOHAJIbHOMY COO0OILECTBY

BiylasieTh: HaBbIKaMU NOATOTOBKH U NIpe/ICTaBJIEHHI0 IPe3eHTalUM 110 TeMe PaboThl Ha PyCCKOM U (MJIM) aHTJIMH-
CKOM f3bIKaXx

ByiazieTs: HaBbIKaMU MMy6JIMYHOTO NIPEACTaB/IeHUs pe3yJIbTaTOB HAYYHOU pabOThI C y4eTOM YPOBHS LieJIeBO ayiU-
TOPUH

ByiajieTh: HaBbIKaMU aHaJIM3a aJIbTEPHATUBHBIX CIOCOO0B pelieHus 3a7a4 HUP u Bbi6opa onTHManbHOTO METOAA
pelleHusd

BriasieTh: HaBbIKaMU 0POPMJIEHHS OT/IEJbHbBIX pa3/leJIoB 0TYeTOB o utToram HUP

ByiazieTh: HaBbIKaMU MCII0JIb30BAaHUS TeOpeTUYECKUX TPeJCTaBJIeHUM B 06/1aCTU PU3NYEeCKOW XUMHUU NIPU UHTEP-
IpeTaluy pe3yJabTaTOB COOCTBEHHbIX UCCIeLOBAHUN

BnazeTb: HaBbIKaMU aHa/IM3a JIMTePaTYPHbIX 3KCIIEpPUMEHTAIbHbIX JJAHHBIX, [INTAHUPOBAHWH HA UX OCHOBE U IIPO-
BeJleHUH (B c/1y4ae HeO6XOAUMOCTH ) COOCTBEHHBIX 3KCIIepUMeHTa/IbHBIX UCCIeJ0BaHUN pH BbinosiHeHUH HUP
BiazieTb: HaBbIKaMU UCII0JIb30BaHUA Pe3yJIbTATOB, 10JIY4YE€HHBIX C IOMOILbIO CEPUUHBIX U OPUTMHAJIBHBIX YCTAHO-
BOK JiJ151 onipeJiesieHUsI GU3NKO-XMMHUYECKHUX CBOMCTB BelleCTB, HE0OXO0AMMBIX /i/1s pelleHus 3aga4 HUP

BilasieTh: HaBbIKaMU KPUTHYECKOM OLleHKH pe3y/IbTaTOB UCII0Jb30BaHUA PU3UUECKHX U MaTeMaTU4YeCKUX MoJeieit
npu 06paboTKe U UHTepIpeTal UM AJaHHbIX B X04e HUP

BiiasieTh: HaBbIKaMU NpoOBeieHN PU3NKO-XMMHUYECKUX PacyeTOB C UCM0JIb30BAHUEM COBPEMEHHBIX IPOrpaMMHBIX
KOMIIJIEKCOB U 6a3 JaHHBIX AJ1s pelieHus 3aga4d HUP

1Iero KOHTPOJIA ycIie-
BaeMOCTH, HAYYHBIN
JloKJIaJ, Ha Kadeape
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