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Paboyas nporpamMma npakTHKHU pa3paboTaHa B COOTBETCTBHUM C CAMOCTOSTENBHO yC-
TaHOBJIeHHbIM MI'Y o6pa3oBaTtesibHbIM 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 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-
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;

- opMUpOBaHNEe HABbIKOB Npe/iCTaB/IeHUsl pe3yJIbTaTOB COOCTBEHHBIX UCC/I€IOBAHUN B BU/le TEKCTA, YA,0BJIETBOPAIOILEr0 TPEO6OBAaHUAM 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 (KOMIETEHLUSMH BbINYCKHUKOB)

KoMmnereHuus

[l1aHupyeMble pe3y/bTaThl 00y4eHHUs 0 AUCHUIIMHE (MOAYJII0)

YK-1.C Cnoco6HOCTb GOpPMYJIMPOBATH HAYYHO 06OCHOBAH-
Hble TUIIOTE3bl, CO3/1aBaTh TEOPETUYECKHUE MO/ EJH IBJIEHUN
Y IIPOLIECCOB, MPUMEHATh METO/0JIOTUI0 HAYYHOT O O3Ha-
HUs B 1podeccuoHa/JbHOU e TeJIbHOCTH

YMeThb: IpUMeHATb MeTO/0/IOTUI0 HAYYHOI'O NO3HAHUSA NP IJIAHUPOBAHUU
Hay4YHOI'0 UCCJIeJOBAaHMSA U UHTepIpeTal U N0Jy4eHHbIX pe3yJ1bTaTOB
BiiajgeTb: MeTOZ0/10TMEeM HAyYHOTO NMO3HAHUS NMPUMEHUTENBHO K npodec-
CUOHAJIbHOU cdepe [1esITeJIbHOCTU

YK-2.C'0TOBHOCTB K CaMOpPa3BUTHIO, CAaMOpeaJu3aLui, Uc-
N0JIb30BAaHUIO TBOPUYECKOI0 NOTEHIMAaA

YMeTh: aHa/IM3UPOBAaTh U TBOPYECKH MCII0JIb30BaTh UMEIOIIUKCS ONBIT B CO-
OTBETCTBHH C 33/la4aMH CaMOPa3BUTHUA
YMeTh: caMOCTOATEJIbHO IJIAaHUPOBATh U OCYLIECTBJIATh MPOLLECC caMopas-
BUTHS B HAY4YHOU cdepe feaTeJIbHOCTH

YK-4.C Cnoco6HOCTb OCYLIEeCTBJATh MMCbMEHHYIO U YCTHYIO
KOMMYHHMKAIMI0 Ha TOCyZlapCTBEHHOM f3blke Poccuiickoi
denepauuy B akaJleMUYeCKOW M mpodeccuoHalbHOU cde-
pax Ha OCHOBE COBPEMEHHbIX KOMMYHUKATUBHbBIX TEXHOJIO-

YMeTb: 0QOpMUTH pe3ybTaThl HAYYHbIX UCCTAEJ0BAaHUM COrJIAaCHO TpeboBa-
HUSIM PpodeCcCuOHaTBHOT0 CO001eCTBa

BiiajgeTb: HaBbIKAaMU MpeJICTaBJEeHUs Pe3yJIbTaTOB CBOUX UCCJEeJOBAaHUHN B
YCTHOM M NHMCbMeHHOW ¢opMax B COOTBETCTBMU C HOPMAaMU M NpPaBUJIAMH,
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NPUHATHIMU B HAYYHOM COOOLIECTBE

YK-5.C'0TOBHOCTb 1€MCTBOBATh B HECTAHAAPTHBIX CUTya-
[[USIX, HECTU COLMAJIbHYIO0 U 3TUYECKYI0 OTBETCTBEHHOCTD 3a
NPUHSTHIE pENIEHUS

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

YK-12.C Cnoco6HOCTb CO3/4aBaTh U NOAJEePKUBATH 6€30-
HacHbIE YCI0BUS XKU3HEJesITeJIbHOCTH, B TOM YUC/IE IPU
BO3HUKHOBEHHU Ype3BblYaWHbIX CUTyaLlu1

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

YMeThb: OCyllecTB/IATh HAY4YHYIO [eATeJbHOCTb C YyYeTOM HOPM U NpaBUJI
TEXHUKU 6€30MaCHOCTH B J1aOOPAaTOPHBIX YCIOBUAX

BiageTb: HaBbiKaMU 6e€30MacHOM pPaboThbl C XMMUYECKUMU peaKTUBaMHU U
060py/l0BaHHEM NIPU BbINOJHEHUU HAaYYHbIX UCCJIeJOBAaHUMN

YK-13.C Cnoco6HOCTb OCyLIeCTBJATh COLMAJbHOE U MPO-
deccuoHaibHOE B3aWMOJENCTBUE /il peajuM3aliu CBOeU
pOJIK B KOMaH/ie ¥ JOCTHKEHHS KOMaH/AHBIX LleJied U 3a/ja4

HMeTb ONBIT: pa3pabOTKU CTpaTerud COTPYJHHUYECTBA W OpraHU3aAlUU
B3aHMMO/IEMCTBUSI B HAYYHOM KOJIJIEKTUBE MPU MPOBEJIEHUU HAaY4YHbBIX UCCJIe-
JOBaHUH

YK-14.C CnocoGHOCTb HCII0JIb30BaTb COBpPEMEHHbIE HH-
$bopMalMOHHO-KOMMYHHUKALlUOHHbIE TEXHOJIOTUM B aKajie-
MUYeCcKo! U npodeccoHaIbHON chepax

BiageTs: HaBblKaMu c60pa, 06PabOTKU U Mpe/ICTaBJeHUs HAyYHOU UHPOP-
MallMH C UCIO0JIb30BAHUEM COBPEMEHHBIX KOMIbIOTEPHBIX TEXHOJIOTUN

OIIK-1.C. Cnoco6HOCTb peliaTh COBpeMeHHbIe NP06JieMbl
byHAaMeHTaIbHON U PUKJIAJHON XUMHUHU, UCIIOJIb3Ys Me-
TO/I0JIOTUIO HAYYHOI'0 OAX0/a U cucTeMy GyHJaMeHTalb-
HbIX XUMHUY€ECKHX NOHSATUHN U 3aKOHOB

BiageTh: HaBbIKaMK NPUMEHEHUS METO/O0JIOTUM HAay4YHOro MOJX0J4a MNpHU
BBINIOJIHEHWUU UCC/IeJOBAaHUN XUMUYECKOW HAallpaBJIE€HHOCTH

OIIK-2.C. Cnoco6HOCTb NPOBOAUTH XUMUYECKUN KCIIEPHU-
MEHT C COOJII0/leHheM HOPM 6e30MacHOro 0opaLieHus € Xu-
MUYECKUMU MaTepUuajaMH, aJIeKBaTHO OlleHHBasl BO3MOX-
Hble PUCKHU C Y4€TOM CBOMCTB BELECTB

BiiageTb: HaBbIKaMU MCIIOJIb30BaHUSA pPe3yJbTaTOB 3KCIepUMeHTaJIbHbIX
uccae0BaHUN (JIUTepaTypHble U COOCTBEHHbIE JJaHHbIE) IPU pellleHUH 3a-
Jlad HUP, nocTaBieHHBIX ClIeUaJIUCTOM 60Jiee BbICOKOU KBaTUPUKALUU

OIIK-3.C. Cnoco6HOCTb MCI0JIb30BaTh METO/AbI PETHUCTpPA-
UM M 00pabOTKU pe3yJibTaTOB 3KCIIEPUMEHTOB, B TOM YHC-
Jie, IOJIy4eHHBIX Ha COBpeMEeHHOM Hay4YHOM 000py/ZJ0BaHUU

YMeTb: GopMy/IMpOBaTh 3aK/JIOYEHHS U BbIBOJbI 110 pe3yJsbTaTaM aHajiu3a
npeCTaBJeHHbIX B IUTEPATypPe U COOCTBEHHBIX IKCIIEPUMEHTANbHBIX pabOT
B BbIOpAaHHOM 00J1aCTH XUMHUHU

BiageTb: HaBbiKaMu GOPMYJIMPOBKU 3aK/IHOYEHUH, BHIBOJIOB U PEKOMeH/ja-
I[UH 10 pe3y/IbTaTaM aHaJu3a HHPOpMaLMK XUMUYECKOT0 MPodUIs

OIIK-4.C. Cnoco6GHOCTB co3/iaBaTh MaTeMaTUYECKHE MO/ie-
Jiv podeccUoHabHbBIX 33/]a4, YYUTbIBAaTh OTPAaHUYEHUS U
IrpaHUILbl TPUMEHUMOCTH MOJieJIEN, UHTEPIPETHUPOBATH I0-

BilaaeTh: HaBbIKaMU aHa/IM3a U UHTepPIpeTalUU pe3yJbTaTOB MOZeJMPOBa-
HUS CBOWCTB BeLeCTB U MpPOLECCOB C UX YYacTUEM NPU pelleHUHr 3aJad Ha-
YYHOT'O MCC/IeJOBaHUs B BBIOPAHHOW 00/1aCTH XMMUU
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JIY4€HHbI€ MAaTEMATUYECKHE PE3YJIbTAThI

OIIK-5.C Cnoco6HOCTB UCN0JIb30BAaTh COBPEMEHHbIE pac-
YeTHO-TEeOpEeTUYECKUE METO/Ibl U3YYEeHUSI CBOMCTB BeLeCTB
Y IIPOLIECCOB C UX YYaCTHUEM MPU pellleHUU npodeccuoHalb-
HbIX 33724

BJ]a,ZIETb: HaBbIKdAMH HCIIOJIb30BAHHUA COBPEMEHHLIX TEOPETUYECKUX U IT10JIY-
OMIIMPpHUYECKHX METOJ0B XMMHUHU MPHU pElIeHWH 3a4a49 HAYy4YHOIro HucCcjaeJoBa-
HHUA

OIIK-7.C Cnoco6HOCTh cobUpaTh, aHAJIM3UPOBATh, 06paba-
TBIBAaTh U NpPeJCTABJIATh HHPOPMALUIO C UCIOIb30BAHUEM
COBpPEMEHHBIX KOMIbIOTEPHBIX TEXHOJIOTMH, OOLIUX U IPO-
deccuoHabHBIX 633 JAHHbIX

ByiiageTb: HaBbIKaMU [IPUMEHEeHUs COBpeMeHHbIX [T-TeXHOJIOTui B MpPaKTH-
Ke Hay4yHOU paboThl (mpu cbope, aHa/Ju3e U NpeACcTaBJeHUU UHPOpMaLUHU
XUMHYEeCKOro npoduJis)

OIIK-8.C Cnoco6HOCTh NPUMEHSATh CTaHAapTHBIE MPO-
rpaMMHble NPOAYKTHI AJ151 pellieHus 3a/ja4 npodeccroHab-
HOU J1eITeJIbHOCTH C yYETOM OCHOBHBIX TpeOOBaHUM MH-
dopMaIMoHHON 6€301aCHOCTH.

BJiajeThb: HaBbIKaMH HCII0JIb30BaHMSA NPOTPaMMHBIX IPOJYKTOB IIPY NpOBe-
JleHUY COOCTBEHHBIX Hay4YHBIX MCCJIeJOBaHUMN U NpPeACTaBJIeHUU UX pe3yJib-
TaTOB MPopeCCUOHAIBHOMY COOOLIECTBY

OIIK-9.C Cnoco6HOCTB NpeACTaBJIATh pe3yabTaThl Ipodec-
CUOHAJIbHOU J1€eTEJIbHOCTH B YCTHOU M NMUCbMEHHOU popMe
B COOTBETCTBUH C HOPMAaMH Y IPpAaBUJIaMHU, IPUHATHIMHU B
npodeccuoHaJIbHOM COOOLIECTBE.

BsiageThb: HaBbIKaMU MOATOTOBKH U IMPE/CTaBJEHHIO MPE3eHTALUU 110 TeEMe
paboThl HA PYCCKOM M (WJIM) aHTJIMHMCKOM SI3bIKaX

IIK-1.C Cnoco6HOCTh B paMKax 3a/jaul, IOCTaBJEHHOMU cIie-
[IMaJUCTOM O6oJiee BBICOKOM KBaluMdUKaLMM, ONpejesdaTb
MEeTO/Z0JIOTUI0 MCC/IeJ0BaHUs], COCTaB/ATh IJIaH paboThl U
npejJjiaraTb MeTO/bl (B TOM 4uCJ/e, HeCTaHJApTHBIE) pellle-
HHUA IIOCTABJIEHHBIX 33/1a4 XMMU4YEeCKOW HallpaBJIEeHHOCTH

YMeThb: chopMyMpoBaTh KOHKPETHBIE 33/la4M paboThl B paMKax 3aZlaHHOMN
TeMbl U peaJii30BaTh UX HA IPAaKTHKe

YMeTh: OLeHUTb JOCTOMHCTBA U HEJOCTAaTKU BO3MOXHBIX CIIOCOGOB pelle-
HUS HAYYHOU MpPOo6JieMbl

BiiapeTb: HaBbIKaMM aHa/M3a aJbTEPHATUBHBIX CIOCOOOB pellleHHUA 3aJad
HHP u Bb160pa oNTHMaJbHOTO METO/Ia peLIeHUs

IIK-2.C Cnoco6HOCTh B paMKax 3a/la4yH, MOCTaBJEHHOU Cre-
UAJIUCTOM 0o0Jiee BBICOKOM KBajJu(dUKalUHM, NPOBOJAUTH
JKCIlepUMEeHTa/lbHble U  (MJIM) pacCYeTHO-TEOpPeTHUYECKHUE
uccae0BaHUs U (MJIK) OCYILECTBJSATb Pa3paboTKH C MOJY-
YeHHEM HAy4yHOro Y (W/1) Hay4YHO-NPAKTHUUYECKOTO pe3yJib-
TaTa, OLeHUBATh AOCTOBEPHOCTb U 3HAYMMOCTb pe3yJibTa-
TOB HAY4YHBIX UCCJIEJOBAaHUU

YMeTb: OLleHWTb HAay4YHYH HOBU3HY, MPAKTHYECKYH 3HAYUMMOCTb U [IOCTO-
BEPHOCTb pe3yJIbTaTOB Hay4YHbIX UCC/IeJOBAaHUN

BiaageTtsh: HaBblkaMU (GOpPMYJUPOBKKM HAyYHOW HOBU3HbI, NMPAKTHUYECKOU
3HAYUMOCTHU U JIOCTOBEPHOCTH Pe3yJIbTaTOB COOCTBEHHBIX HAYYHbIX HCCJie-
JOBaHUH

IIK-3.C Cnoco6HOCTb TOTOBUTb OTAEJIbHbIe JIOKYMEHTHI,
CBSI3aHHbIE€ C MPOBOJAMMOM HAy4YHO-UCCJIEJJOBATEJbCKON pa-

YMeTb: N0ArOTOBUTH BCIIOMOTATEJbHBIA MaTepyaJs [Js 3asBKA Ha QUHAH-
crupoBaHue HHUP
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60TOM U (U/11) ONBITHO-KOHCTPYKTOPCKOU paboToit

BiiaaeTh: HaBbIKaMy 0pOpPMJIEHUS OT/leIbHBIX pa3/ieJIoB OTYETOB [10 UTOTaM
HUP

CIIK-1.C Cnoco6HOCTb MCNOJIb30BaTh COBPEMEHHYIO TEO-
pHIO CTPOEHHUS TBEPAbIX TeJl, IpeACTaBJeHHs O B3aUMOCBS-
31 3JIGKTPOHHOT'O CTPOEHMUS, KPUCTAIIMYECKON CTPYKTYpPhI
Y PU3UYECKUX CBOWCTB TBEPABIX TeJl [JIsl CAHTEe3a HOBBIX
BellleCTB U MaTepHaJIOB C 3alaHHbIMU CBOMCTBaMHU

YMeTb: HaxX0JUTb B3aUMOCBA3U MeX/ly COCTaBOM, CTpOeHHeM, PU3NieCKUMHU
Y XMMUYeCKHMMU CBOMCTBaMU TBEP/bIX TeJ U 00bACHATD UX

Biagets: Cnioco6amu npejickasaHus GU3NUECKUX U XUMAY€ECKUX CBONCTB
TBeP0TeJbHbIX MaTepHUaJOB Ha OCHOBE UX COCTaBa U CTPYKTYPhI

BJ1aaeTb: HaBbIKAMU CaMOCTOSATE/BHOTO MOJY4YeHUs 3HaHUM B 00J1aCTH XU-
MHUHU TBEPAOTO TeJsa

CIIK-2.C Cnoco6HOCTb UCNOJIb30BaTh TEOPETUYECKUE OCHO-
Bbl MeTO/10B GU3UKO-XMMHUYECKOI'0 aHa/IM3a U 3HaHHUe YCT-
pOMCTBA ¥ NIPUHILIMIIOB Pab0OThl COOTBETCTBYIOIUX IPUOO-
pOB (YCTaHOBOK) /sl U3y4YeHUs CTPOEHUSI U CBOMCTB HEOP-
raHU4eCKUX MaTepHuasioB; TOTOBHOCTb pa3pabaTbiBaThb HO-
Bble METO/IUKH MOJIy4YeHHUs U 06pabOTKHU JaHHbBIX

YMeTb: IpUMEHSATh METOAbI PU3UKO-XMMUYECKOT0 aHa/IN3a /1 U3YyUEeHUS
CBOMCTB TBePAOTEJNbHBIX MaTepHUaloB U XUMHUYECKUX CUCTEM, aJallTUPOBATh
Y MoAUULMPOBATh METOJAHUKHU UCC/IeJOBAHUSI.

YMeTb: MOJIEpHU3UPOBATH CYLECTBYIOL[HE U pa3pabaTbiBaThb HOBbIE METO-
JIUKY U3MEpEHUN COCTaBa U CBOWCTB XMMHUYECKUX 00'bEKTOB pa3/INuHOU
NpUpPO/bl

BiageTs MeTo/jMKaMu c6opa U 06pabOTKU JJaHHBIX, 10J1y4aeMbIX B XoZe -
3MKO-XMMHUY€eCKOIr'0 aHa/In3a MaTepraioB U XMMUYECKUX CUCTEM.

BiageTh MeTOiMKaMU NMOATOTOBKK 00pasl0B AJs1 pa3/IMYHbIX METO/IOB MC-
caefloBaHUs B xo0/le GU3UKO-XMMUUYECKOT0 aHa/M3a MaTepuaJioB U XUMHUYe-
CKHUX CHUCTEM.

CIIK-3.C Cnoco6HOCTb MJIaHUPOBATh CUHTE3 MeTa/LINye-
CKMX CIIJIaBOB U KOMIIO3UIIMOHHBIX MaTepHaJIOB C Ollpe/ie-
JIEHHbIMH 3KCIJIyaTallMOHHBIMU XapaKTEePUCTUKAMH Ha OC-
HOBe MHPOPMaL MU 0 JuarpaMMax COCTOSIHUSA, IPUMEHSATh
Ha IPpaKTHKe COBpeMeHHble MeTO/ bl II0JIy4YeHHs CIIJIaBOB U
KOMIIO3UTOB, IPOrHO3UPOBATh UX IOBEJleHUe NIPU BO3/eN-
CTBUM Pa3/IMYHBIX 3KCILJIyaTallMOHHBbIX GAaKTOPOB, IpHUMe-
HSATb pa3/IMYHbIEe CIIOCOOBI 3alUThl METAJIJIOB U CIIJIaBOB OT
KOPPO3UOHHBIX pa3pylLIeHUn

YMeTb: Ha 0CHOBe HUHPOPMAIMHU O CTPOEHUH AUAarpaMM COCTOSIHUSI CUCTEM
BbIOMpATh Npe/esibl JErMPOBaHUS U PEXXUMbI TEpPMUYECKON 06paboTKHU NpHU
MOJIyYeHUH KOMIO3UI[MOHHBIX MaTEePHUAJIOB.

YMeTb: 0A0MpaTh CIOCOOBI 3alUThl METAJIJIOB U CIIJIABOB OT KOPPO3UOH-
HbIX pa3pyllieHu# nyTeM MoAMPULIMPOBAHUS UX COCTABA U CTPYKTYPhI, NPU-
MeHeHHUs Cllel[MaJIbHBIX METO/IOB 06PabOTKU MOBEPXHOCTH, A TAKXKe 3JIeK-
TPOXUMUYECKUX METO/0B 3aIUThI OT KOPPO3UH.

Bs1ageTb: MeTo1aMU OI[eHKH U POTHO3UPOBaHUS OBeIeHUs KOMITO3UIIHU-
OHHBIX MaTEPHAJIOB IIPU NMOJYYEHHUH, a TAKXKe MPU BO3/IeMCTBUU HA HUX pa3-
JIMYHBIX 9KCIJTyaTallMOHHbIX PAaKTOPOB.

BiageTb: MeTOAMU XUMUYECKOTO MOAUDUIMPOBAHUS TBEP/IOTEJIbHBIX Ma-
TEPUAJIOB C 1ieJIbI0 ONTUMHU3ALUU UX QPYHKIMOHAJbHBIX CBOMCTB M 3aLUThI
OT KOPPO3UOHHBIX pa3pylieHUi
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6. 06'beM NPaKTUKU B 3a4€THBIX eJUHULAX C YKa3aHUEM KOJIMYEeCTBA aKaZleMU4eCKUX UK aCTPOHOMUYECKHX YacOB, BblJleJIeHHbIX HAa KOH-
TAaKTHYI0 paboTy 00y4yaloluxcs C penojaBaTtesieM (o BUJaM y4eOHbIX 3aHATHUN) U Ha CAMOCTOSITEJIbHYI0 Pab0Ty 00y4aloIUXCs:

06wem ducyunauHbsl (Modyas) cocmasasem 12 3auemnuix eduHuy, ecezo 432 uacos, uz komopwvix 114 ywacos cocmasisiem KOHMakmHas paboma
cmydenma c npenodasamesem (110 yacog - uHdugudyabHble KOHCYyAbmayuu, 4 Yaca - NpomMexcymo4Hbslli KOHMpoab ycnegaemocmu), 318 ua-
co8 cocmas/isiem camocmosameabHas paboma cmydeHma)).

7. BxoaHble TpebOBaHUS /11 0CBOEHUS AUCLHUIIJIMHDBI (MOAYJI), IpeJBapUTEJIbHbIE YCI0BUS.
Jlis1 Toro 4To6bl GOpMUPOBAHME JAHHON KOMIIETEHIIMU ObIJI0O BO3MOXKHO, 00y4alIIMICA JOIPKEH BCe NPeIeCTBYOLAE AUCLUIIMHBI U

npoutu HUP.

8. Coziep>kaHUe MPAKTUKH, CTPYKTYPHUPOBaHHOE 10 TEMaM.

HauMmeHoBaHHue U KpaTKoe coaep- | Bcero B TOoM uucie
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[IpoMexXyTO4YHas aTTecTalus 3K3d- 36 4 4 32 32

MEH

HUToro

432 110 2 114 286 32 318

9. 06pa3oBaTe/IbHbIE TEXHOJIOTUU:
-IpMMeHeHHe KOMIIbIOTEePHBIX CUMYJIITOPOB, 00pab0TKa JaHHBIX HA KOMIIBIOTEPAX, UCI0JIb30BaHHE KOMIIbIOTEPHBIX IPOrPaMM,
yIpaBASLUX IPpUO6OpPaMy;
- UCII0JIb30BaHWE UHHOBALMOHHBbIX 00pa30BaTe/bHbIX TEXHOJOIMHI Ha OCHOBE HayYHbIX pa3paboTOK COTPYLHUKOB QaKyIbTeTa
- ICN0JIb30BaHUeE CPe/ICTB JUCTAaHLLIMOHHOTIO CONPOBOX/AeHUS y4eOHOTro IpoLecca.

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

[IpakTHKa NpoBOAUTCA Ha 6a3e Hay4YHbIX JJabopaTopuil MI'Y nau unctutytoB PAH. Bce o6opysoBaHue, HaxoAd1eecs Ha 6a/1aHce XMMUYe-
CKOro ¢aky/bTeTa, MOXKeT ObITh UCI0JIb30BAHO YYallMMHUCs NpU BeinosiHeHUU BKP. PekoMeHganuu no opopMiieHunIo oT4eTa ¥ Ipoyre Me-
TOJJMY€eCKHe MaTepHrasbl JOCTYIIHbI 00y4aloIMMCS Ha caiiTe XUMUYeCcKoro GpaKyabTeTa.

11. PecypcHoe obecnieyeHue:
[lepeyeHb UCII0JIL3YEMOT0 0O60PY/IOBAHUS:

1)
2)

3)

[Ipu6ope! UKII MI'Y (cM. caliT http://ckp-nano.msu.ru)
OpuruHa/bHOE U CepUIiHOe Hay4yHOe 060pyl0BaHHe, HaXoAsAlleecss Ha 6ajlaHCe Hay4YHBIX JlabopaTopuil Kagepbl 0611eil XUMUHU (CM.
cauT http://www.chem.msu.su/rus/chair/general/welcome.html)
Hay4yHoe o60pynoBaHHe 1abOPaTOPHBIX CIELIPAKTUKYMOB:
Ph-MeTp - 83 T - 11IT.; AKBaAUCTUIIATOP - 110T.; AKTUBATOp - 11IT.; AnmapaTt Konup. {udpoBou - 11mT.; BJIOK BbICOKOTOYHBIX 3JI€K-
TPOXUMUYECKHUX U3MEPEHUM C QYHKIUEN CIEKTPOCKONUHU UMIle[laHca - 111T.; /oK KalopUTMHUYECKU 1711 TPOBeieHus 3a/la4 U3 pas-
JieJla XMM. TepMOJMHaMMKa—- 2 WIT.; BJIoK kKalopuTMHUYecKU JJ1s1 TpOBe/leHNd 3a/ia4 M3 pa3zesia XMM. TepMOJHMHAaMUKa C UHTepdei-
coM - 11T.; Byiok KaJlopUTMUYECKUH JJi1s1 IPOBeIEHUs 3a/ja4 U3 pasjesia XMM. TepMOJIMHaMUKa ¢ UHTeppelcoM B KOMILJIeKTe — 41 1IT.;
B0k 06paboTKM pe3y/IbTaTOB IPAKTUYECKUX 3aHATHUU 110 001 er XMMKUH — 20 1T.; BJIOK NOATrOTOBKY P06 /19 NpOBeileHus u3Mmepe-
HUU - 1iT.; Becwl - 11 wiT.; Becbl asiekTpoHHbIEe - 111T.; BogoHarpeBartessb - 11iT.; 'eHepaTop asiekTpudeckoro curuaja c KK nnauka-
nuel, Tun «PH-061» c romorenusatopom «PUTM-01» 1abopaTOpHbIN MHOTONOJIb30BaTEJAbCKUNA KOMIJIEKT - 111T.; /lucnepratop -
lwt.; locka yueHuveckas - 2 wt.; MonomeTtp - 2 wrt.; KomopumeTtp - 56 mt.; KommyTtaTtop - 11uT.; Komnsiekc o6opyioBaHus AJis Ipo-
BeJleHUs IPAaKTUYeCKUX 3aHATUH N0 0611el xuMuM - 111T.; Komnbiotep - 11ut.; Memanka maruutHas - 50 wt.; MHOrogyHKIIMOHa/b-
HOe YCTPOUCTBO - 11uT.; [laHesb n1a3MeHHas - 1wT.; [leus - 1wit.; [[pubop guarHoctudeckuit — 6 wt.; [[pubop AJig onpeaesieHUs 3H-
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TaJblNuU - 5 WT.; [[pubop A/1g Npeu3uOHHbIX U3MepeHu - 2 WIT.; [IpunTep - 1wrt.; Paguorenedon - 1wmt.; Ckanep - 1mt.; CTaHusA
npenojaBaTeJis ynpasisitomas — 2 wT.; CTaHyg pa6oyas - 1mt.; Ctpo6ockorn - 1mt.; TesiedpoH - 1wt.; TepMoaHanusatop - 3 wiT.;
TepmocTat - 32 WIT.; YcTpoCcTBO MHOTOQYHKIMOHAIbHOE - 111T.; Xa6 - 11uT.; XosoaunbHUK - 11uT.; LleHTpudyra - 18 wt.; Hkad cy-
IMUJIbHBIN - 11IT.; DKpaH HACTeHHBIHN - 111T.; daekTpoumkad cyuuabHbii LHIC - 40/3,5 - 1 wT.

12. f3bIK penojaBaHus — pyCCKUHU

13. [IpenopaBaTev: HaAy4YHO-NeJarorudyeckrie paboTHUKU Kadpeaphl 001 el XUMAU

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

O6pasibl O1}eHOYHBIX CPE/ICTB /J1s TEKYILero KOHTPOJISl yCBOEHHUSA MaTepHuaJia M IPOMeKyTOYHOM aTTecTalUM - 3k3aMeHa. Ha sk3ameHe npo-
BepsieTcs JOCTHXKeHUe KoMIleTeHIMH (B yacTu 3YB), nepedyunc/ieHHBIX B I1.5.

dopma oTYeTa 0 NPEAAUNTIOMHON NPAKTUKE

OTYET o npeasunioMHoM npaKTHKe

Ctynent (®HO)
roz ooy4eHus ceMecTp
Hay4HbI1M pyKOBOAUTEID
Tema pa6oThI

1. OTYéT no pe3sysibTaTaM NpeAAUINJIOMHON IPAKTUKHU.
3. OT3bIB 0 NPOX0XKAEHUHU IPeAAUIIIOMHOM NPAKTUKHU. B 0T3bIBe JO/KHBI OBITh OTMeY€eHbl JOCTOMHCTBA U HEZJOCTATKU NpoJeJlaHHOU pa-
60Thl, 10/KEH ObITh OTMeueH GpaKT cGOPMUPOBAHHOCTU KOMIIETEHIIUH, 10 NTOKa3aTessIM (MHAWKAaTOpaM), KOTOpble oTpaxkeHbl B [Iporpamme

HpeﬂﬂHHHOMHOﬁ I[MPpaKTHUKH, JOJIX)KHA ObITh AadHa 000CHOBaHHasi OIl€HKa BBIIIOJIHEHHUA HUP B neJioM.

4.  ATTecTauus 1o pesyJbTaTaM NpeAJUIJIOMHON NPAKTUKHU (IK3aMeH/0yeHKa) JlaTa aTTecTauuu

Hay4yHbIl pyKOBOAWTED (mopmucek) (®H0)
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3aBeaymwoiuii jabopatopuei (kadeapoii) (moamnuch) (®H0)

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

[lo pe3yJsibTaTaM BbINOJHEHUS NMPeAJUNJIOMHON MPAKTUKU CTYJIEeHT NPeACTABJISIeT OTYET HA HAYYHOM ceMUHape (KOJIJIOKBUYMe) J1a-
6opaTopuu (kadeapnl). [Ipu onjeHKe oTYeTa CTy/leHTa Ha Kadeape, HAYYHOM CEMHUHApe U KOJIJIOKBUYMe YUYUTBIBAIOTCS CJAeAYI0IlNe KpUTe-

puu:

[TokasaTesb

KpuTtepuu olleHUBaHHUS

[Tnan Hay4YHOTro UcCJieJOBaHUA

JIorTM4HOCTDb
CooTBeTCTBUME TEME HCCIeJ0BaHUS
CoOTBETCTBME LieJIM U 3aJa4aM HCCef0BaHuUsA

0630p MUTepaTyphI

[TonHoOTAa

CuCcTeMaTUYHOCTb U3JI0KEHU S
Kputuueckuit ananus

0O61asa CTUJIHNCTHKA
OdopmiieHHE TEKCTA

Bubsnorpadus

[lonHOTa M pa3HOOGpa3re HUTUPOBAHHBIX HUCTOYHHUKOB
CooTBeTcTBUe odopmiieHus: TpeboBanuaM ['OCT 7.1-2003 «bubsauorpadpuyeckoe omnucaHue JOKyMeH-
TOBY.

Jlokysiai Ha HAay4YHOM CeMHHape
WU KOH(QEepeHLMU MO0 TeMe HC-
cJeJOBaHUs

CozepxaHue JoKIaza
Texnuueckoe opopmMmyieHue okaaga (MyJbTHUMeAUNHAsA pe3eHTaLUA)
KoMMyHUKaTHBHas KOMIIETEHTHOCTb JOKJaA4YUKa

Hanuuue ny6vkauuu

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

«OTJIMYHO» BBICTABJISIETCS 33 NPEAJAUIIIOMHYIO PAKTUKY B CJydae YCIeIHOTO BbIMOJIHEeHUs m1aHa paboT no BKP (oTcyTcTByeT oTcTaBa-
Hue). [Ipy npeAcTaB/IeHUU OTYETA CTYAEHT AEMOHCTPUPYET IJy6OKOe 3HaHHE TEMbI, CBOOOJHO OTIEpUPYET pe3yJibTaTaMU UCCIeJOBAHUS U
JIETKO OpPUEHTUPYETCs B UCTOUHMKAX UHOpMaLMY, BlaJleeT COBpeMEeHHbIMU MEeTO/IaMU HCCeloBaHus. Bo BpeMs BBICTYIJIEHHS] UCIIOJIb3YeT
HarJIsIIHbIA MaTepuaJl, BKJIOYasl pe3eHTal|I0, YeTKO U JIOTUYHO OTBEeYaeT Ha MOCTaBJeHHbIe BOMPOCHI.
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«Xopowo» BbICTaBJISAETCA 3a NpeAJUIIJIOMHYIO IPAKTUKY B C/Iy4ae He3HAaYUTeJbHOTO OTCTaBaHUA OT MJiaHa BbinosiHeHUsA BKP. [Ipu oTyeTe
CTY/ZleHT I10Ka3blBaeT 3HaHUEe TeMbI, OpDUEHTUPYETCH B UCTOYHUKAaX UHGOPMaLMK, HO UCIILIThIBAET HEKOTOPBIE 3aTPYJHEHUS NIPU OTBETE Ha

IMoCTaBJIEHHbI€ BOIIPOCHI.

«YA0BJIETBOPHUTE/ILHO» BBICTABJIAETCA 3a NPEAAUIIJIIOMHYIO IPAKTUKY B CJly4ae OTCTaBaHUA OT 3asBJIEHHOTO IJIaHa paboTsl. [Ipu npes-
CTaBJIEHUU pe3yJIbTaTOB pab0ThI IPOCMAaTPUBAETCA HENOC/Ae0BaTe/IbHOCTb U HETNIOJIHOTA U3JI0’KeHUA MaTepuaJia, NpeJcTaBJeHbl He BIIOJI-
He 000CHOBaHHbIe 3aKJ04eHUs. [Ipy oTBeTax CTyleHT NPOsBJsSeT HeyBEpPeHHOCTh, IOKa3blBaeT cJ1aboe 3HaHUe BOIIPOCOB TEMBI, He J]aeT ap-

FYMEHTHPOBAHHLIX U Y€TKHX OTBETOB HA 3aZldHHbI€ BOITPOCHI.

«Hey0B/1eTBOPUTEIBHO» BbICTABJIAETCA 3a IpeJUIJIOMHY0 TpakTUKy BKP B ciiydyae HeBbINOJIHEHUSA 3asABJIEHHOIO IJIaHA paboThI 10 Te-
Me BKP. IIpu oTyeTe CTyAeHT 3aTpyHAETCA OTBETUTD Ha [T0CTaBJIEHHbIE BONPOCHI, ONYCKAeT CylLleCTBEHHble OLIMOKHY JIM60 He OTBeYaeT Ha

MOCTaBJIEHHbIN BOIIPOC, HE MOXKET €TI0 IIOHATD.

PE3YJIbTAT OBYYEHUA
1o MpaKTHKe

®OPMA OLIEHHBA-
HHUA

YMeThb: IpUMEeHATb MeTO/0/I0THI0 HAYYHOI'0 T03HAHUSA PU [IJIAaHUPOBAHUU HAYYHOT'0O UCCIeJOBAaHUSA U UHTepIpe-
TalM{ NOJYYeHHbIX pe3y/IbTaTOB

YMeTb: caMOCTOATE/IbHO JIAaHUPOBATh U OCYLIeCTBJIATH IPOLEeCC CAaMOPa3BUTHUS B HAyYHOH cdepe eaTebHOCTH
YMeTb: oLleHUBaTh U IPOTHO3UPOBATh NMOCJIe/,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 pa0OT B BIOPAaHHOW 06/1aCTH XUMUHU

YMeTb: Npe/iCTaBAATb Pe3yJIbTaThbl CBOEH HAyYHOH J1esTeJIbHOCTH B TMCbMEHHOM ¢popMe B COOTBETCTBUH C HOpMa-
MU U NIpaBUJIaMH, IPUHATBIMU B IpodeCcCHOHaIbHOM CO001eCcTBe

YMeTb: cOCTaB/ATH [IJIaH HAYYHOI0 OK/1a/la [IJIs1 pa3HOM 1|eJIeBOU ayJUTOPUHU

YMeTb: c06J1101aTh ITUYECKHE HOPMbI U YCTAHOBJIEHHBIE IPaBUJIa paboThl B HAYYHOM KOJIJIEKTHUBE

YMeTb: cpOpMyIMpOBaTh KOHKPETHbIE 33/1a4M pab0Thl B paMKaxX 3aZlaHHOM TeMbl U peaJM30BaTh UX Ha IPaKTUKe
YMeTh: OLleHUTb JOCTOMHCTBA U HEJJOCTAaTKH BO3MOXXHBIX CIIOCOO0B pelleHUsI HAy4YHOU Npo6JieMbl

YMeTb: OLleHUBATh aKTyaJIbHOCTb IPOBOAUMBIX HAyYHbIX UCCIe0BaHUN

YMeTh: NIpOBOAUTD 3KCIIEPMMEHTAJIbHble UCC/Ie,0BaHNSA B U36PaHHOM 06/1aCTU XMMHUU U (UJIM) CMEXHBIX HAyK C
y4eTOM COBpEeMEeHHbIX TeHJeHIIMK Pa3BUTHSA IpeMeTHOM 06J1aCTH

YMeTb: IPOBOJUTH PacueTHO-TeOpeTHYeCKHe UCCIel0BaHNUsA B U3OPaHHON 06J1aCTH XMMHUHU U (MJIN) CMEeXHBIX HAayK
C Y4€TOM COBpPEMEHHBIX TeH/IEHIIUI pa3BUTHs IPeIMETHON 06J1acTH

YMeTb: chOpMyIMPOBATh HAYYHYI0 HOBHU3HY, JOCTOBEPHOCTDb M MPAKTUY€ECKYI0 3HAYUMOCTb pe3y/IbTaTOB COOCT-
BEHHBIX HAyYHbIX UCC/IeJOBAaHUN

MepONpUATHUSA TEKY-
1lero KOHTPOJIA yclle-
BaeMOCTH, HAy4YHbIX
JloKJIaJ, Ha Kadeape
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YMeTb: KpUTHUYECKH OLIeHUTh aKTyaJIbHOCTb, KOPPEKTHOCTb U IOCTOBEPHOCTD JIMTEPATYPHBIX JJAaHHBIX 10 TEME Ha-
Y4YHOM pabOoThI

YMeTb: HaX0JUTh B3aUMOCBSI3U MEXAY COCTAaBOM, CTPOEHUEM, PU3UYECKUMU U XMMUYECKUMHU CBOMCTBAaMM TBEP-
JIbIX T€J1 U 00'bSACHATD UX

YMeTb: NpUMEHATb MeTO/1bl PU3UKO-XUMHUYECKOI'0 aHa/Iu3a JJis U3yYeHHUs] CBOMCTB TBePA0TEIbHbIX MaTepPHUaJoB U
XUMUYECKUX CUCTEM, aZJalTUPOBATh U MOAUPUIIUPOBATH METOAUKHU HUCC/IE/JOBAHMUSL.

YMeTb: MOJIepHU3UPOBATh CYLIECTBYIOLIME U pa3pabaTbiBaTh HOBble METOJUKHU U3MEPEHUN COCTaBa U CBOMCTB XU-
MUYECKUX 06'bEKTOB Pa3JIMUHOUN MPUPO/bI

YMeTb: Ha OCHOBE UHPOPMALUK O CTPOEHUHU AHAarpaMM COCTOSIHUSI CUCTEM BbIOUpAThb Mpejesibl JJeTUPOBAaHUS U
peXUMbI TepMUYECKON 06pabOTKH NPU MOJIyYeHUH KOMIIO3UIMOHHBIX MaTepUaJoB.

YMeTb: NoA0UpaTh CIOCOOBI 3alUMThHI METAJIJIOB U CIJIABOB OT KOPPO3UOHHBIX Pa3pylleHUN NMyTeM MOAUPHUIIUPO-
BaHUS UX COCTaBa U CTPYKTYPhI, IPUMeHEHHs CleliuaJlbHbIX METOZ0B 06pabOTKH MOBEPXHOCTH, @ TAKXKE 3JIEKTPO-
XUMHUYECKUX METO/I0B 3alUThl OT KOPPO3UHU.

ByiazieTh: HaBbIKaMU MCII0JIb30BAHUS pe3yJbTaTOB 3KCIIepPUMEHTAJbHbBIX UCCIe,0BAaHUU (JIMTepaTypHbIe U COOCT-
BEeHHbIE JlaHHbIe) IpU pelleHUHU 3a4a4 HUP, nocTaB/ieHHBIX clleniyasucToM 60Js1ee BbICOKOM KBaTMPUKaLUU
ByazieTh: HaBbIKAMU aHA/IM3a U MHTepIpeTaluy pe3ybTaTOB MOJEJTUPOBAHUA CBOMCTB BelleCTB U NPOLLEeCCOB C UX
y4acTHeM IPHU pellleHUH 33/1a4 HayYHOT 0 UCC/IeZJOBaHUSA B BbIOpaHHOM 06J1aCTH XUMUU

BiiasieTh: HaBbIKaMU NpMMeHeHUsl COBpeMeHHbIX [T-TeXH0/10rMi B IpaKTHKe Hay4HOU paboThl (IIpu cO0pe, aHaIU-
3e U NIpe/icTaBJeHuH MHPOpMaL M1 XUMUYECKOI0 Npoduis)

ByiazieTh: HaBbIKaMu GOPMYJIMPOBKH 3aK/II0YEeHUN, BBIBOJOB M peKOMEeHJaLMH 0 pe3y/ibTaTaM aHaJn3a UHPOp-
Mal1 XUMHUYeCcKoro npodus

ByiazieTh: HaBbIKaMU MCI0JIb30BAHUS IPOrPaMMHBIX NPOAYKTOB IPY IPOBeJIeHUH COOCTBEHHBIX HAYUYHBIX HCCIe-
JIOBaHUH U NMpeJCTaBJIeHUH UX pe3y/IbTaTOB NpodecCUOHATIbHOMY COOOILECTBY

BiylasieTh: HaBbIKaMU NOATOTOBKM U NIpe/ICTaBJIEHUIO IPpe3eHTaLUM 110 TeMe PaboThl Ha PyCCKOM U (MJIN) aHTJINH-
CKOM f3bIKaX

ByiazieTh: HaBbIKaMU MMy6JIMYHOTO NIPEACTaB/IeHUs pe3yIbTaTOB HAYYHOU pabOThI C y4eTOM YPOBHS LieJIeBOH ayiU-
TOPUHU

BriasieTh: HaBbIKaMU aHaJIM3a aJibTEPHATUBHBIX CIOCO00B pelieHus 3a7a4 HUP u Bbi6opa onTUManbHOTO METOAA
pelleHusd

ByiafieTh: HaBbIKaMU 0POPMJIEHUS OT/IEJbHbBIX pa3/ieJIoB 0T4eTOB o utoram HUP

MepOTNPUSTHS TEKY-
1Iero KOHTPOJIA ycIie-
BaeMOCTH, HAYYHBIN
JloKJIaJ, Ha Kadeape
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Biagets: Cnoco6amMu npejckasaHus QU3NUECKUX U XUMHUYECKHUX CBOMCTB TBePAOTEJbHbIX MaTEPHUAJIOB HA OCHOBE
MX COCTaBa U CTPYKTYpPhI

ByiazieTh: HaBbIKAMU CaMOCTOSATEbHOTO NOJYyYeHUs 3HAaHUW B 06/1aCTU XMMUU TBEPJZOTO0 TeJla

BiaseTh MeToMKaMu c60pa U 06pabOTKMU JAHHBIX, MI0Jy4aeMbIX B X0/le PU3UKO-XMMHUYECKOT0 aHa/lM3a MaTepua-
JIOB U XUMHUY€ECKHUX CUCTEM.

BiaseTp MeToAMKaMM NOATOTOBKM 00pasioB JJ pasJMYHbIX METOJ0B HCCJe[0BaHHUA B XoJe (QU3UKO-
XMMHYECKOI'0 aHa/Iu3a MaTepHuaoB U XUMHUYECKUX CUCTEM.

ByazeTh: MeToaMU OLleHKH M MPOrHO3UPOBAHUA MOBeJleHUS KOMIIO3UIIMOHHBIX MaTepHUasIoB NPH MOJy4YeHUH, a
TakKKe NMPU BO3JeICTBMU Ha HUX PA3JIMYHBIX IKCIJIyaTallMOHHBIX GaKTOPOB.

BiaseTb: MeToaMU XMMHYECKOTO0 MOAUMGUIMPOBAHUSA TBEPAOTEJNbHBIX MaTePUAJIOB C LieJIbl0 ONTUMHU3ALHUU UX
$YHKIMOHAJNbHBIX CBOMCTB U 3aLUThl OT KOPPO3UOHHBIX pa3pyLIeHUN
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