IOy BIIO «TIOHEIIKU HAIIMOHAJILHBIN YHUBEPCUTET»
XUMHUYECKHAN ®PAKYJIBTET

Kadenpa Heopranugeckoit XuMuu

YTBEPXJAIO:
POPEKTOP IO HAYYHO-METOJUIECKON
<
S e EW. Cxada
A
«85 penst 2020 .
3%
© O
2% S\«
5% o
e, 4 02010

>

Pabouas mporpamma

HAY4YHO-HCCJIe0BATEeIbCKOM padoThl (BbinoaHeHuss BKP:
AMIJIOMHOM padoThI)

(HaMMeHOBaHHUE MPAKTHUKH B COOTBETCTBUH C YUeOHBIM IUIAHOM)

CrenuaibHOCTB:

OGpa3oBarenpHas MporpaMma:

KBanudukarus:

®opma 00yuyeHus:

04.05.01 @ynoamenmanvhas u NPUKIAOHAS XUMUSL

cneyuaiumem

Xumux. Ilpenodasamensv xumuu

Oo4HAasA

Honenxk 2020



e

YTBEPWKIAIO:
o/ Jexai Xiiueckoro daxyerera
. bensrii A.B.

MII

IIporpaMMa  cocTaBieHa Ha  OCHOBE denepanbHOro  rocyJapCTBEHHOIO
obpazoparensHOro cranaapra seicuiero obpasopanms (GI'OC BO) cmemmamsroctn 04.05.01
dynpaMenTaNbHAs M OPUKIAJHAS XHMHS, YTBEpPXKJEHHOro mpukasomM MwunHCTEpCTBa
ob6pazoBanus u Hayku Poccuiickoit ®exnepaunu ot 13 mrons 2017 r. Ne 652; yuebnoro niana u
OCHOBHOM oOpasoBarensHoit nporpammsl  cnenuansHocTH 04.05.01 @ynnamenTanbHas H
npukiagHas Xxumus, pazpabotanssix B 'OY BIIO «/lonenkuii HallHOHANBHBIH YHHBEPCHTETY.

PaszpaboTunk:

s
JloneHT Kadeapbl HEOPraHUYECKOH XUMUH, K.X.H. _-:,rf m‘/ H.B. SI6noukoBa

IporpaMma yTBepiK/IeHa HA 3aceaHuy Kadeaphl HeOPraHHYeCKOH XHMUH
[Tporokon Ne 8 ot «18» mapra 2020 r.

3aseayromuit kapeapoi 5;7/? A.B. WIrnaTos

o

ITporpamma onoGpena yueOHO-METOAHYECKON KOMHCCHEH XUMHUYECKOro (aKyabTeTa
[Tporokon Ne 3 ot «15» anpemns 2020 r.

[Tpencenarens yaeOHO-METOAUYECKOH

KoMECCHH (paKysbTeTra S16noukosa H.B.




1. OBJACTHh IPUMEHEHHUA U MECTO HAYUYHO-UCCJIEJJOBATEJIHECKOI
PABOTBI B YYHEBHOM ITPOLHECCE

BrimonHeHne  Hay4HO-UCCIIEAOBATEIBCKOM pabOThI — 3TO HEOThEMJIEMbBIA  3Tall
BbimojHeHus: BKP: mumimomHOW paboThl, 4YTO SBJSIETCS 3aBEPIIAIOINMM 3TAllOM OCBOEHUS
OCHOBHOI 00pa3oBaTenbHON mporpammbl 1o crnenuanbHocTH 04.05.01 ®DyHmameHTanbHas |
npukiagHas xumus. K MOMEHTY ee MpOBeNeHUs CTYACHT MOJDKEH MOJYYHTh HEOOXOIUMYIO
TEOPETUYECKYI0 TMOATOTOBKY IO BCEM (PYHAAMEHTAJIbHBIM U CHEHHABbHBIM pa3fesiaM XHUMHH,
UMETh MPAKTUYECKNE HABBIKU Pa0OThl B XUMUYECKOU JTaOOpaTOpHH, UCTIONb30BAHUS CIICIIHAIbHOMI
HAYYHOW W CHPABOYHOM JIUTEPaTypbl, MMEThb NPEACTABICHHUE O KOMIBIOTEPHOU 00paboTke
PE3YJIBTATOB XMUMUYECKHX 3KCIEPUMEHTOB.

2. CTPYKTYPA HAY‘IHO-I/ICCJIEI[OBATEJIE)CKOI?'I PABOTHBI
(BBIINOJTHEHUA BKP: JUIIJIOMHOMU PABOTHI)

Xapaxkmepucmuka HAy4HO-UCCI1e006AMENbCKO PAbOonbL

04.05.01 dynpameHTanapHas U NpUKJIaaHAS

CneunanabHOCTh
XUMHSI
Crneunanuszanus
OO6paszoBarenbHas IpPOrpaMMa CHELIUATUTET
Kpanmudukarms Xumuk. lIpenonasarens xumMun
DOopMbI KOHTPOJISI JuddepennmpopanHbiii 3a4eT
Moxasatemn ouHasi popma 3ao4Has popma
o0y4eHwHsI o0y4eHwHsI

KonnuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 12
I'on mogroroBku 5
CemecTtp 10
Konnuectso yacos 432
- JIEKIIMOHHBIX -
- IPAKTHYECKUX, CEMUHAPCKUX -
- 1abOPaTOPHBIX -
- CAMOCTOSTEIBHOHN padboThl 432

B T.4. MHANBHAYAJIbHOE 3aJaHUE -
HenenpHOE KOIUUECTBO YaCOB,

B T.4. ayIUTOPHBIX

3. OIMCAHUE HAY‘IHO-HCCJIEI[OBATEJII)CKOFI PABOTBI
(BBIMOJIHEHU A BKP: Z[I/IHJIOMHOﬁ PABOTHI)
MMenau u 3apaun
INoaroroBka M 3aluTa AUMUIOMHOW PabOTHI SBJSIETCS] 3aBEPLIAIOLIMM 3TAMOM OCBOEHHS
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBbl BBICLIETO MPOGECCHOHATBHOTO 00Pa30BaHMSL.
OcHOBHas ee uein:

- CHCTEeMaTH3aLusi, 3aKperUieHHe U PacUIMPEHHEe TEOPETUYECKUX M MPAKTUYECKUX 3HAHUI
MO CIMEeNUATHbHOCTH U (POPMHUPOBAHUE HABLIKOB MPUMEHEHUs] dTUX 3HAHUU MPHU PELIeHUU
KOHKPETHBIX HAY4YHbIX, HAYYHO-TEXHUUCCKHUX, HKOHOMUYCCKHX U MPOU3ZBOACTBCHHBIX
3anay,

— PAa3BHUTHC HABBLIKOB BCIACHUA CaAMOCTOSITEIbHOM pa6OTbI U OBJaaACHHEC MeTOHHKOfI
TCOPCTUUYCCKUX, OKCIICPUMCHTAJIbHBIX u HAayYHO-TIPAKTUICCKHUX I/ICC.]'Ie]:[OBaHI/II‘/'Ij
UCIIOJIb3YEMbIX MPHU BBIMTOJIHEHUN TUINIOMHON paboTHhI;

- an/Io6peT CHHE OIlbITa CHUCTEMATHU3ALINH MOJIYUCHHbIX PE3YyIbTAaTOB I/ICC.]'Ie,I:[OBaHI/II\/'Ij




dbopMyupoBaHNE BBIBOIOB KaK PE3YJIbTATOB BBINOJHEHHOH paboThl U MPUOOPETEHHE ONbITa
UX MyOJMYHOH 3aIHTHI,
— BBIICHEHHE CTETIEHH MOATOTOBIEHHOCTH BBIITYCKHUKOB K MPO(ECCHOHATBHOHN eI TEeTbHOCTH.

JumnomHas pabora crneuuanucta no cnenuanbHocTH 04.05.01 ®@yHnameHTanpHast |
NPUKJIATHAS XUMHUS JIOJDKHA TMPEACTABISATh COOOH CaMOCTOSITETIBHYIO HCCIIEIOBATEIbCKYIO
paboTy, CBA3aHHYIO C Pa3pabOTKON TEOPETHMUYECKHX HIJIM MPAKTUYECKUX 3a]ad MO XUMHYECKHM
HayKaM C NMPUMEHEHHEM COBPEMEHHBIX (PU3NKO-XUMHUECKUX METOIOB HccienoBaHus. [lpu sTom
OHa JOJDKHA OBITH MPEUMYIIECTBEHHO OpPHUEHTHPOBAHA HA 3HAHUS, IMOJIyYEHHBIE B IPOLECCEe
OCBOEHHsI OOIIETTPOpECCHOHANBHBIX M NPOQHIBHBIX AUCHUIUIMH, a TaKke Oa3supoBaThCs Ha
JAHHBIX, MOJYYEHHBIX B MEPHOM MPOU3BOACTBEHHONW U HAYYHO-UCCIENOBATEIBCKOW MPAKTHKU U
NPU SKCTIEPUMEHTAIBHBIX JTAOOPATOPHBIX UCCIETOBAHMSX.

OO0pexTaMu UCCIIENOBAHMS NP BBINMOJHEHUH JUTUIOMHON PadOThI MOTYT OBITH peasibHbIE
00 MOAENbHbIE XMMHUYECKHE CHUCTEMBI U TPOLIECCHI, MPOTEKAOIINE B HUX, CHHTE3UPYEMBIE C
3aJaHHBIMH CBOICTBAMH BEIIECTBA, HOBbIE MATEPUANbL, a TAKXKE METOAbI (PU3MKO-XMMHYECKOTO
UCCIIEAOBaHMUA  BewlecTB. Jlomyckaercst BBINOJHEHHE paldoT, CBSI3aHHBIX C  PELICHHUEM
TEOPETUUECKUX W MPAKTHYECKHX 331a4 XUMHYECKUX IPOU3BOJCTB, SKCHEPTHO-aHATUTHUECKUX
nabopaTtopuii U ApPyrux OOBEKTOB XO3SIMCTBOBAaHUS, C Pa3pabOTKONM HOBBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHH, BKJIOYasi CHCTEMbl KOMITBIOTEPHOTO M JUCTAHLIMOHHOTO OOYHYEHHs, C peIIeHHeM
aKTyaJIbHBIX M HOBBIX 3214 TI0 TEOPHH U MPAKTUKE XUMUYECKOro 00pa3oBaHUsL.

OcHOBHBIE 3a7a4H:

- (opMupoBaHKE y CHENUAINCTOB HAYYHOTO MBIIIICHHUS M TOATOTOBKA UX K TBOPYECKOH
Hay4YHO-HCCIIEAOBATEIbCKON paboTe B XUMHUYECKOH OTPacTH;

- O3HAKOMJIEHHE C amlnapaTypHbIM OCHAILEHUEM U YCJIOBUSIMH MPOBEIEHUs COBPEMEHHOIO
SKCIIEPUMEHTA, MpoLeccaMid OO0paOOTKM HAay4YHBIX JAHHBIX U MPO(eCcCHOHANBHOIO OLIEHUBAHUS
SKCIEPUMEHTAJIbHBIX JAHHBIX, B TOM YHCJIE MyOJHKYEMBbIX B HAYYHOH JIUTEPaTypE;

- mpodecCHOHaNbHAsT TOTOBHOCTh K CaMOCTOSITENIBHOM SKCIUTyaTallMd COBPEMEHHOTO
JTa00PaTOPHOTO U MOJYIPOMBILUIEHHOTO 000PYIOBaHUS M XUMHUKO-aHATUTHIECKUX MPHOOPOB MO
30paHHOMY HATPABJICHUIO UCCIICIOBAHN;

- Pa3BUTHE AHAJIUTHYECKOTO MBILIUIEHHS, CTIOCOOHOCTH K PELISHUI0 HECTAHIAAPTHBIX THIIOB
npodiem;

- (opmupoBaHre CIOCOOHOCTH CAMOCTOSTEIBHO MNPUOOPETaTh U TMPUMEHSTH HOBBIE
XUMUYECKHE 3HAHUA U YMEHHS U YCIIEIHO NPUMEHSTh MOJMy4YEeHHbIE 3HAHWS, YMEHHUSI U HABBIKH B
cBOeil npodeccroHanbHOM cdepe AesITENbHOCTH,

- TIPUBUTHE YHUBEPCAIbHBIX M  MPEAMETHO-CICLHUATN3UPOBAHHBIX  KOMITETECHIIHH,
CIOCOOCTBYIOIINX COLMANbHOW MOOWJIBHOCTH M COLMABHOH YCTOMYMBOCTH CHELHUATICTA HA
PBIHKE TPY/a B YCIOBHUSIX KOHKYPEHTHOH Cpebl,

- Pa3BUTHE HABBIKOB CAMOCTOSITEIbHOIO HAYYHOTO HCCIIEAOBAHMUS B OONACTH TEOPUH U
METOIUKHU OOyUeHHsI XMMUH, B YACTHOCTH, HABBIKM CAMOCTOSITEIbHON OPTaHU3aLUH, TPOBEACHUS U
OLIEHKH PE3YJIbTATOB MENarormyeckoro SKCIEPUMEHTa B COOTBETCTBUH C BBIIBHUHYTOH paloueit
TUINIOTE30M.

TpebGoBaHust K pe3yJbTaTaM MPOXOKACHUSI HAYYHO-HCCJIEA0BATENbCKOH paldoThbI:
[Ipouecc mpOXOKOEHHUS HAYYHO-UCCIEAOBATENBCKONH paboThl HampaBieH Ha (HOpMHUpPOBAHHE
3JIEMEHTOB clenyromux kommerenuuii B cootsercTern ¢ ®I'OC BO no naHHOM CrienyaabHOCTH:

yHuBepcaabHbIX komnereHuui (YK):

YK-1. CniocoOeH oCcyIecTBIsATh KPUTUIECKUA aHATN3 MPOOJIEMHBIX CUTYallil HA OCHOBE

CHCTEMHOTI'0 TIOAXO0/1a, BBIPa0AThIBATh CTPATETHUIO AEHCTBUI.

odmenpodeccunoHanbHbIX KomnereHuui (OIIK):

OIIK-1. CrnocobeH aHanMM3MPOBATh, HWHTEPIPETUPOBATH U 0000WATH PE3yJbTATHI

SKCIIEPUMEHTAIIbHBIX U PACUETHOTEOPETUIECKUX pabOT XUMUYECKOH HAPaBICHHOCTH,

OIIK-2. CnocobeH TpPOBOANTh XUMHYECKHH OKCIEPUMEHT C  HCHOJIb30BAHHUEM

COBPEMEHHOT0 000pyIOBaHHSL, COOI0Iast HOPMbI TEXHUKH 0€30MacHOCTH,;



OIIK-3. CrocobeH MpUMEHATh PaCYETHO-TEOPETHUECKHE METOIBI JJIsl U3yUEHHs] CBOHCTB
BemecTB W mpoueccoB C HX ydYaCTHEM, HCIHOJNB3ys COBPEMEHHOE IPOrpaMMHOE
obecnieueHre 1 0a3bl JAHHBIX MPO(PECCHOHATBHOTO HA3HAYECHNS,

OIIK-4. CiocobeH miaHupOBaTh pabOThI XUMHUECKONW HANpPaBJIEHHOCTH, 00padaThiBaTh U

UHTEPIPETHPOBATDH MOJYUYCHHBIE PE3YJIbTATHI C HCIIOJIBb30BAHHEM TEOPETUUECKUX 3HAHUN U

NPAaKTUYECKUX HABBIKOB PEIIEHHSI MATEMATHYECKUX B (PU3NIECKHX 337134,

OIIK-5. CrnocobeH wucnonp30BaTh WHPOPMALMOHHBIE 0a3bl NAHHBIX U AJaNTHPOBATH

CYLIECTBYIOIME MPOrpaMMHBIE NPOAYKTHI U PEIIeHUs 3amad NpodeccHoHaNbHOM

IESITeIbHOCTH € YY€TOM OCHOBHBIX TpeOOBaHUN HH(POPMALTMOHHOM O€30MaCHOCTH,

OIIK-6. Croco0eH mpencTaBisiTh Pe3ynbTaThl MPOGECCHOHANBHON NEeSITeIbHOCTH B

YCTHOH U MHCbMEHHOW (pOpMe B COOTBETCTBUH C HOPMAaMU U MPABUJIAMU, NPUHSTHIMH B

npodeCcCUOHATBHOM COOOINECTBE.

Ipodeccuonanbubix komnerenuui (IK):

HAYYHO-HCCJIEA0BATEIbCKAS 1eSITEIbHOCTD:

IIK-1 Cnocoben mnposonuth cOop, o0paboTKy, aHaimu3 W O0OOIIEHHWE pPe3yJIbTATOB
SKCIIEPUMEHTOB M HCCJIECJOBAHUN B PA3JMYHBIX OOJNACTSIX XUMHH, XUMHYECKOH TEXHOJOTUH U
CMEXHBIX HayK;

[IK-2 Cnocoben ohopMIsATh pe3ysbTaThl HAYYHO-HCCIENOBATEIBCKUX U OIBITHO-
KOHCTPYKTOPCKUX padoT;

[IK-3 CnocobeH BHEAPSATb Pe3yJbTaThl UCCIEAOBAHUN U Pa3pabOTOK B COOTBETCTBUHU C
YCTAHOBJIEHHBIMH TTOJTHOMOYHSIMH.

TEXHOJIOTHYECKAS AeATeTbHOCTD:

I[IK-4 CnocobeH TpOBOAUTH HAay4YHBIE HCCIENOBAHUS, COBEPLICHCTBOBATH |
pa3pabaTbiBaTh TEOPUHM U METOABl H3YUYEHUS XUMHYECKHUX IPOLECCOB, OCYIIECTBISAThH
NPAaKTUYECKOe NPHUMEHEHHE IOJYYeHHbIX 3HAHUH W PE3yJIbTaTOB B PA3JUYHBIX OTPACISIX
SKOHOMHKH (ITPOMBIILIEHHOCTH, CEITbCKOM XO3SIICTBE U JIP.), CBA3AHHBIX C MEepepadOTKON ChIPBS,
noJy(haOpUKaTOB, MPOMBIIIJICHHBIX OTXOMOB, MOJYYEHHEM U COBEPILICHCTBOBAHMEM PA3IUYHBIX
BEIIIECTB, MATEPUAJIOB, Pa3padOTKOMN U yIy4IIEeHHeM TEXHOJIOTHIECKUX MTPOLIECCOB;

IIK-5 CrnocobeH K MPOBENEHUIO OMBITOB, UCIBITAHUN W AHAJIM30B C IENBI0 H3YYCHHS
COCTaBa, CTPOEHHUs, CBOWCTB M TIPOLIECCOB MPEBPALIEHUN BELIECTB, SHEPreTUYECKUX U
XUMUYECKUX U3MEHEHUH B Pa3IMYHBIX HATYPAJIbHBIX WJIH UCKYCCTBEHHBIX BEILIECTBAX, ChIPbE U
HU3IEJTHAX,

I[IK-6 Cnocoben Ha pa3paboOTKy METONMK MPOBENCHUS KOHTPOJI KadecTBa JUis
U3roTOBUTENEH 1 oTpeduTeNel XMMIUIEeCKOH MPOMYKIUH.

OPraHU3ALMOHHO-YNIPABJIEHYECKAS AeATEIbHOCTD:

IIK-7 CnocobeH OCyIecTBIATh HAyYHOE PYKOBOACTBO paboTaMH B COOTBETCTBUHU C
IUIAHOM PabOTBl CTPYKTYPHOrO ToOApasfeneHusi, (OpMUPOBaTb HX KOHEYHbIE LENIH U
npeanojgaraeMble pe3yabTaThl,

IIK-8 CnocoOeH oOCyLIeCTBIATh KOHTPOJb BBINOJHEHUS MPEIYCMOTPEHHBIX IUIAHOM
3alaHUi, KOHTPOJIb KauecTBa MPOBENEHUS PadOT, BBIMIOJIHEHHBIX PA0OOTHUKAMH TIOAPA3ICIEHUS U
COUCTIOJTHHUTESIMUY,

I[IK-9 CnocobeH mNpUMEHATh  AKTyaJbHYH0  HOPMATHUBHYKO  JOKYMEHTALMK B
COOTBETCTBYIOIEH 00JIACTH 3HAHUIA.

MeArOrH4ecKast AesITeJbHOCTh:

IIK-10 Cnocoben ocymiecTBisTh MPOPECCHOHATIBHYIO AESITEIbHOCTh B COOTBETCTBHH C
TpeOoBaHUsAMHU (enepalbHbIX TOCYAaPCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB, K pa3padoTke,
U3MEHEHHI0O M OOECHEeYeHUIO BBIMOJHEHUS] Y4eOHBIX MPOrpaMM B COOTBETCTBUU C Y4eOHBIM
IUTAHOM U rpadukom y4eOHOro mpomecca;



IIK-11 CnocobeH wucnonp30BaTh pasHooOpasHble 3>(¢exTuBHBIE (HOPMBI, TPUEMBI H
MeTonbl OOy4eHMs, B TOM WYHCJE, BBIXOIAIIME 332 pPaMKH Yy4eOHBIX 3aHATHUH. TPOEKTHAs
IeSITeNIbHOCTh, JTAOOPATOPHBIE SKCIEPUMEHTHI, MOJEBas NPAKTHKA M T.I., K TPOBEICHHIO
UHIMBUAYAIbHBIX 3aHIATUH ¢ OOYYarOIIMMUCS, OPTaHU3ALUI0 U KOHTPOJb UX CAMOCTOSITEIBHOMN
padoTsr;

IIK-12 Crocoben pa3pabarbiBaTh (OCBaWBaTh) M NMPUMEHSATH COBPEMEHHBIE ICHXOJIOTO-
NearorniecKie TEXHOJIOTUH, OCHOBAHHBIE HAa 3HAHWU 3aKOHOB PA3BHUTHUS JIMYHOCTH U TIOBEACHUS
B pEaJIbHON U BUPTYAJIbHOH Cpeae.

IIpouecc BbINMOJHEHUSI HAYYHO-HCCJIeJ0BATeJbCKOH padorbl (BbimosiHeHusi BKP:
AMIUIOMHOM padoThl) 0a3upyeTcs HA
Jnanuu:

- OCHOBHBIX TNPHUHIMIIOB OPTaHU3alMH HAyYHO-HCCIENOBATEIbCKOH NEATENbHOCTH B
XUMHYECKHUX JTA0OPATOPHUSAX MPOMBILILIEHHBIX MPEANPUSTHIA;

OCHOBHBIX METOAOB UCCIIEIOBAHMSI BEIIIECTB;
- METOJUK CHHTE3a BEIIECTB,
- MaTeMaTUYECKHX METOIIOB MOJAEIHPOBAHNS,

- METOAMK XUMUYECKOTO aHAJIN3a BEIIECTB, BOJbI, BO3AyXa, MOYBHI,
- aKTyaJIbHBIX TIPOOJIEM TEOPUH U MPAKTUKH X UIMHYECKOTO 00pa30OBaHUS.
Ymenuu:
- IPUMEHSITh OCHOBHBIC MMPUEMBI MPAKTHIECKOTO MPOBEICHUS HAYYHBIX UCCIICIOBAHMUIA,
- TMPUMEHSITh METOIbl BBIMUCIUTEIBHOW TEXHHUKH M HCIOJB30BaTh UX Uil 00pabOTKu
SKCMIEPUMEHTANBHBIX TaHHBIX;
- MPOBENEeHUS MOA0O0Pa JIUTEPATYPHBIX UCTOUYHHUKOB TI0 UCCIIEYEeMOH TeEME;
- HCIIOJIb30BATh TEXHUUECKHUE CPECTBA OOYUEHUS, KOMITBIOTEPHYIO TEXHUKY,

- M3y4aTh U aHAJIM3UPOBATh, BECTH IMOMCKOBYIO paboTy;

- pelarh akTyaJbHbIE X UMHKO-TIEAArOTHYECKUE TPOOIEMBIL.

Braoenuu:

- PalMOHAJILHON OPTaHU3ALH CBOETO Padovero MecTa;

- HaBBIKAMH TOMCKAa JIMTEPATyPHBIX HMCTOYHHUKOB MO 33aJaHHOMYy HAy4YHOMY
(IPOM3BOACTBEHHOMY ) HAIIPABJICHHUIO;

- MPUHLUIIAMH [JIAHUPOBAHUS M ITPOBEACHUS HAyUHBIX UCCIIETOBAHN;

- HaBBIKOM HCIIOJIb30BAHUS TEOPETUUECKUX 3HAHUH IJIs1 OOBSICHEHUS SKCIIEPHUMEHTAIbHBIX
TaHHBIX;

- METOAMKOH M TEXHHUKOW MPOBEACHUS XHMHYECKOIO DJSKCIEPUMEHTA, OpraHu3aluen
o0yHaromero npakTHKyMa;

- cmocobaMM  OESTENPHOCTH W3  Pas3HBIX HayyHbIX aucuuruinH  (unocodceko-
METOMOJIOTUYECKHX, COLMAIbHO-TIEAArOTHYECKHUX, TCUXOJIOr0-(QU3HONIOTHIeCKUX, XUMHYECKHX,
IUAKTUKO-METOANYECKUX M IPYIUX), U3yUEHHBIX B IPOLECCE BY30BCKOTO NMPOQECCHOHATBHO-
Nearormieckoro o0pa3oBaHMsL.

4.COJAEPXKAHUE HAYYHO-UCCJIEJOBATEJIBCKON PABOTHI
(BBIIIOJIHEHUA BKP: TUILJIOMHOMN PABOTBI) 1 ®OPMbI OPTAHU3AIINA
YYEBHOI'O TPOLECCA

I[I/IHJ'IOMHaﬂ pa60Ta BBIMTOJIHACTCA CTYACHTOM CaMOCTOATCIIBHO IO PYKOBOACTBOM
HAYYHOTO PYKOBOAMTENSI HA 3aBepIUarolieil craanu OOydeHHs] 1O OCHOBHOW 00pa30BaTeNbHOU
nporpaMMe.

[TonroToBneHHBI K 3allUTE€ MaTepHaj IOJDKEH CBHIETENbCTBOBATH O CIIOCOOHOCTH
BBIITYCKHHUKA K CHUCTCMATHU3allMH, 3aKPCIUICHUIO U PACHIUPCHUIO MOJYYCHHBIX BO BPEMHA yLIe6bI
TCOPETHUYCCKUX U TMPAKTHYCCKUX 3HAHWHN. HpI/I BBITNTOJIHEHHUH pa60TbI BBIITYCKHUK JOJIKEH
MOKa3aTb CBOC YMCHHUE, ONHPAACHh HAa MOJYUYCHHBLIC 3HAHHWA, pCIIaTb Ha COBPEMCHHOM YPOBHE



Hay4YHble M HAYYHO-TIPAKTHYECKHE 3aJaud, I'PAMOTHO H3JIarath CHEHHAIbHYI HH(OPMALHIO,
IOKJIA/IbIBATh U OTCTAUBATh CBOIK TOUKY 3PEHUS MEpea ayAUTOPHEH, OKa3aTh MOATOTOBIEHHOCTb
K CAMOCTOSITEJIbHON MPaKTU4YEeCKOI paboTe 1o BEIOpaHHOMY TPO(HITIO.
HemnocpencreeHHOE  PYKOBOACTBO — HAYYHO-HCCIIENOBATENBCKON  paboToil  cTymeHTa
OCYIIECTBIISIET HAYYHBIH PYKOBOAUTEb.
O06s13aHHOCTH HAYYHOTO PYKOBOIUTES BBIITYCKHOH KBAIN(UKALMOHHOW pabOTHI:
- OKa3aHWe MOMOIIM CTYAEHTY B pa3paboTke IUIaHA BBIMOJHEHUs PaOOTHI M B BEIOOPE METONOB
NPOBEIEHUS UCCIIEIOBAHUS,
- KBaJgu(pUUUPOBAHHBIE KOHCYJIBTALUH IO TOAOOPY JUTEPATYPHI U (PAKTHUECKOTO MaTepHaa;
— ©XKEIHEBHBII KOHTPOJIb 32 BBINOJHEHUEM HKCIIEPUMEHTAIBHON YacTH paboThl B COOTBETCTBUU
C pa3pabOTaHHBIM IJIAHOM,
- OLIEHKAa KadecTBa BBINIOJHEHUsT padoTBl B COOTBETCTBHM C TPEABSABISIEMBIMH K HEH
TpeOOBaHUAMU (OT3BIB HAYYHOTO PYKOBOIUTES),
- TPOBENEHHUE MPEA3alIUThl AUIJIOMHONW padoThl C LENbI0 BBIIBJIEHUS] TOTOBHOCTH CTYACHTA K
3aIuTe.

5.IJIAH PABOTHI CTYJIEHTA BO BPEMSI HAYUHO-UCCJIEJTOBATEJIBCKOM
PABOTBHI (BBITIOJIHEHHA BKP: TUILIOMHON PABOTHI)

IInan paboThl CTyAeHTa BO BpeMsi HAay4HO-HCCIIEHOBATEIBCKONH padoThl odopmiiseTcs
COIJIACHO CYIIECTBYIOLIUM TpeOOBaHUSAM, OH NPOMUCAH B 33JaHUU HA JUIUIOMHYK paboTy H
yTBEPIKIAETCS Ha 3aceqaHuy Kadeapbl BMECTE C TEMOH TUILIOMHOHN padoThI.

Brimonnenne BKCHepHMeHTaHbHOﬁ yaCTu — OAUH HU3 HanboJiee OTBETCTBEHHBIX TAIIOB
IIOATOTOBKHU I[PIHJ'IOMHOfI pa6OTbI. Ot TOr0, HACKOJIbKO TIPAaBUJIBHO W YCTKO BBIIIOJIHEH
SKCIIEPUMEHT, BO MHOTOM 3aBHCHUT CBOEBPEMEHHOE 1 Ka4eCTBEHHOE Hanucanue padotel. [TosTomy
npeXie YeM MPUCTYIHTDb K cOOpy Marepuana, CTyAEHTY, COBMECTHO C HAyYHBIM PYKOBOIUTEINEM,
HeO6XOI[I/IMO TIIATCJIBHO MNPOAYMATb, KaK HMMCHHO OPraHU30BATb JSKCICPUMCHTAJIbHYHO YaCTb
pa6OTbI U COCTABUTDL, 11O BO3MOXKHOCTH, CHeLIPIaJ'IbeIfI IJIaH €€ BBIIIOJHCHUA B NEPUOA HAYUHO-
UCCIIENIOBATENIbCKON M MPEOIUIUIOMHON mnpakTuk. CTymeHT nokeH o0O0OIUTh MaTepual,
CO6paHHbII>'I B MEPUOMA TPOXOXKACHUA TIPAKTHUK, AOKa3aTb €ro AJOCTOBEPHOCTb U ONPCACIWTD,
AJOCTAaTOYHO JIK €10 AJIA IMOATOTOBKU I[PIHJ'IOMHOfI pa6OTbI.

6. KPUTEPUU OHEHUBAHUA

JumnomHas padora 3ammmaercss nepen uinenamu ['OK. IIponomkuTenpHOCTh yCTHOTO
nokmana cocrapysier mpumepHo 10 munyT. Jlokman oOsi3aTeNbHO AOKEH COMPOBOKAATHCS
MPE3EHTALIMOHHBIM MaTEPUAIIOM.

Pesynbrarsl 3aUThI TUIUIOMHOH paboThl OLIEHUBAOTCS 110 CHCTEME, KOTOpast IeHCTBYET B
JoHHY («OTIUYHO», «XOpPOIIO», «YAOBJIETBOPUTEIBHO» U «HEYAOBIETBOPUTEIbHOY», Mo 100-
OamnbHOM mKaze, a Takxke no mwkajge ECTS), u oObsIBISAIOTCSA B TOT K€ I€Hb, TOCHIE OPOPMIICHHS
B YCTAHOBJICHHOM IMOPsiAKE MPOTOKOJIOB 3aCeqaHui SK3aMEHAIIHOHHBIX KOMHUCCH.

IlIkana coomeemcmeus 61,106 uauuouaﬂbuoﬁ wKaie

Ouenka Ouenka no Ouenka no rocyiapcTBeHHOM MKajae Ouenka no
no mkajae | 100-6anabHoM (3x3amen, AuddepeHMPOBAHHBII 3a4eT) roCyAapCcTBEeHHOH
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YAOBIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPUTENBHO) 3aUTEHO




FX 35-59 2 (HeyIOBJIETBOPUTEINILHO) HE 3a4TE€HO
C BO3MOKHOCTBIK) TOBTOPHOU CAAYH
0-34 2 (HeyIOBJIETBOPUTEINILHO) HE 3a4TEeHO

C BO3MOYKHOCTBIO ITOBTOPHOM CAa4YH MPH yCIOBUU
00s13aTeTbHOr0 HabOpa TOMOJHUTENBHBIX OAJJIOB

Ilpy  BBIMONHEHWM  HAy4HBIX  HCCIEAOBAHUI

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O NTPOIECCA
UCIIOJIb3YHOTCS

COBpPEMEHHbBIE

aBTOMATHYECKHE yCTPOWCTBA: peHTreHoBckue auppaxromerpel [IPOH-2, IPOH-3, YPC-50IM,
aroMHo-abcopbunonHsslii criektpomerp Catypu-3, UK-cnexTpomerp, HOHOMeEpHI 1abopaTtopHsle I-
500 u 1-160, pH-merp pH-150. Ilpu BBINONHEHUM CUHTE3a U HCCIENIOBAHMM MAaTEPHUAIOB CO
CHeLUATbHBIMA CBOHCTBAMHU CTYIEHTHI padoTanu ¢ JabOpaTOPHBIMH AHAIUTHYECKUMH BECAMU
tuna BJIA-200, BeicokoTemMnepaTypHbIMU J1ab0OpaTOPHBIMHU Neuamu, B ToM yucie nedamu CHOJI
HOBOTO TMOKOJIEeHMsl, u3MmeputeneM yzaenbHoi mnposoaumoctu LCR DE-5000 Ha paznnyHbIX
4acTOTax.

9. PEKOMEH/JIOBAHHASA JIMTEPATYPA

Neo

n/n

HaumeHnoBanue

Kog-Bo
IK3EMILISIPOB
B OHO.IHOTEKE

HouHY

Hannune
JIeKTPOHHOM
BepCUH B

IbC

Ocnosnas 1umepamypa

Koporuenko, H. M.  Heopranuyeckuii  CHHTE3
[OnexTpoHHBIN pecypc| | METONMYECKHE MaTepuaibl K
kypcam "Heopranunueckuii cunre3" um "Xumus TBEpIOro
tena. Heopranmueckuii cunres" / H. M. Koportdenko ;
Tomckui rOCyJapCTBEHHBI YHUBEPCUTET, XUMHUYECKUI
dakymprer. - Tomck ToMmckuii rocyaapCTBEHHBIN
yauBepcureT, 2017. - DnextponHsle nanable (1 daiin).

http://library.donnu.ru/el/ed/1820 5ZCO.pdf

Abnoukosa, H. B. CoBpeMeHHBIE METOIBI CHHTE32 U
UCCIIEIOBAHNS COSAMHEHNH PEIKIX U PEIKO3EMENbHBIX
3JIEMEHTOB [ DJIEKTPOHHBIN pecypc] : yueObHoe mocodue
IUTS CTYACHTOB XUMHUYECKOTO (haKyJIbTeTa HAPaBICHUS
noarorosku 04.04.01 Xumust / H. B. SI6noukosa, E. E.
Bbenoycosa, K. A. UeGwimes ; 'OY BIIO "Jlonenkuii
HalUOHaJIbHBIN yHUBepcuTeT". - Jloneuk : 'OY BIIO
"HorHY", 2016. - Dnexkrponnbie nanubie (1 daiin).
http://library.donnu.ru/el/ed/2044 79XV .pdf

[IpakTHKyM MO XMMHUYECKOH KMHETHKe U Katanuzy / H.H.
benas, A .B.benbrii, JLM.1IpoHbKoO,
T.b ITonumyx. Y ueOHO-MeTOIUYECKOe nocodue. -
Joneuk: JonHY, 2013 — 128 c.

17

JlabopaTopHBIil MPAKTUKYM IO XUMHYECKOW KUHETUKE U
karanmsy: yuebnoe nmocodue / H. 1. benasi, A. B. bebii,
JI. M. Ilpousko., T. b. Ionumyk. — Joneuk: I'OY BIIO
«lorHY», 2018. — 137 c.

AnTyXOB,
NpPaKkTUKE MO MHQOpPMATHKE :

E. B. PykoBomctsO mNO nemarorun4eckoin
yueb. mocobue / E. B.

11




Antyxos, C. A. IlpuiiMenko ; /loHeubkuii Hall. YyH-T,
dak. marematuku u wHGOPM. TexHoJOruil. - JloHeuk
JlorHVY, 2012. - 73 c.

Jononnumensvunan 1umepamypa

6. J.C. Asopeuxuii, C. 1. Isopeuxwutii, b.b. [Tonsikos, JI.C.
Crenpmax, A.M. Cronun HoBelii moaxof K MONyUEHUIO
TYTOIUIaBKUX HEOPraHMYECKUX COEUHEHUI Ha OCHOBE
CaMOpacHpOCTPAHSIOLIErocsl BLICOKOTEMIIEPATYPHOIO

CUHTe3a. — Bonpockl cOBpeMeHHOM HayKu U MPAKTUKHU. - i -
Ne S(39). —2012. - C. 166-178
https://elibrary.ru/download/elibrary 17722944 2767804
8. pdf
7. IlTesenbkoB A.B. Heopranuueckuii CHHTE3: HOBbIE
HaMNpaBJIEHUs] U HOBbIE BO3MOXHOCTU. — XUMUS U
TEXHOJIOTHsI HeopraHnudeckux marepuanos. — T. 7. — 2012. ) 2
-Ne2 - C.3-14
https://elibrary.ru/download/elibrary 17763575 2747205
4 pdf
8. Kcangonyno I'' 1. CuHTe3 HEOPraHMUECKUX PagruKaioB. —
I'openue u nnasmoxumus. — 2016. —T. 14. - Ne 4. — C.
251-257. - +
https://elibrary.ru/download/elibrary 42503710 5412763
3 pdf
9. Hwuzamuena I'. X, Xadpuzosa U.P. YuebHas u
MIPOU3BOJICTBEHHAs! MPAKTHKA B YCIOBUSIX COBPEMEHHOIO
COTPYIHUYECTBA C NPEANPUATUIMU. — BECTHUK Hay4HbIX i N

koH(pepeHmii. —2019. - Ne 3-2(43). — c. 93-94.
https://www.elibrary.ru/download/elibrary_37624519 25
044076 pdf

10. | Coseiknaa A.C. @opmuposanue npodeccnoHaIbHOMN
OTBETCTBEHHOCTH CTYJI€HTOB B IPOLIECCE TPOXOKACHHUS
MPOU3BOJACTBEHHOMN MPAKTUKH. — AKTyaIbHbIC
HamnpasJeHus1 Hay4uHbIX ucciaenoBanuii XXI seka: Teopus - +
u nipaktuka. — 2015. = T. 3. - No 9-1 (20-1). — ¢. 348-351.
https://www.elibrary.ru/download/elibrary_25116266_46
542947 pdf

11. | Cmuprosa JI.B., Axamesa C.H. YueOHast koH(pepeHus
KakK (hopMa 3aKperyIeHNs] 3HAaHUH CTYACHTOB B IEPUON
MIPOU3BOJCTBEHHON MPAKTUKHU. — AJIbMaHax MUPOBOM
Hayku. — 2016. - Ne 3-2 (6). — c. 73-74.
https://www.elibrary.ru/download/elibrary 25909906_14
048135 pdf

10. UH®OPMAIIMOHHBIE PECYPCbI
1. https://elibrary.ru/defaultx asp - HayuHast 3IeKTpOHHAsT OUOIHOTEKA
2. http:/library.donnu.ru/ -  3nekTpoHHO-OMOMOTEYHast  cuctemMa  J{OHEIKOro
HAallMOHAJIBHOI'O YHUBEPCUTETA

Pabouas mporpamMma pacCMOTpPEHa U IepeyTBEPKAEHA Ha 3aCeNaHuN
¢ m3MeHeHusIMH (0e3 n3MeHeHmi) Ha 20 rof.
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