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Hay4Ho-nccnepgoBaTenbCckas NMpou3BOACTBEHHAA NPakKTUKa CTYAEHTOB ABASAETCH BaXKHENLLUM
3TanoM ocBoeHnsa OOl noparotoBku 6akanaBpoB No HanpasseHutoo 04.03.01«Xumunax», npoduib
MOArOTOBKN «XUMUSA  OKpyXaloLlen cpenbl, XUMUYeCcKas 3KcnepTusa W  3dKoJlornyeckas
6e30macHOCTb» 1M NpoBOAMTCA B NabopaTopumax Kadenpbl XumMun, hUsnkm n GU3NKo-XMMmN4eCcKnx
MeTonoB wuccneposaHnsa Ore0y BO «MITY», Ha MNPOMbIWIEHHbIX MNPennpuaTusax, B Hay4yHO-
nccnenoBaTesIbCKUX, MPOEKTHbIX  YYPEerKOEHUAX U OpraHms3aumax XUMUYECKOM  oTpaciwu,
OCHALLLEHHbIX COBPEMEHHbIM 000pYyAOBaHNMEM U WCMNOMbL3YHOWMX MNepenoBble (MHHOBALMOHHbLIE)
TexHonorun.

Lenbto MPoOn3BOACTBEHHON MPakKTUKKN (Hay4HO-nccnenoBaTesibCKOM paboTbl)
ABNSeTCABOB/IeYeHMe o0OyYaloWwmxca B HayyHble WCCAefoBaHWA, MPOBOAUMbIE B  Hay4HO-
nccnepoBaTesibCKUX nabopatopusax kKadenpbl XUMUKU, PU3NKKU N PUSUKO-XUMUYECKUX METOOO0B
nccnepoBaHUsl, HayyYHO-UCCNenoBaTeNbCKUX WHCTUTYTOB W NPOUSbHBIX MPennpusaTuim U
YYpEeXXOEHUN pernoHa, 3akKpenjieHne TeopeTUYecKUX 3HaHUM n npuobpeteHue obyyvatowmmucs
MnepBUYHbIX NPOMECCUOHANIbHBIX YMEHUA N HABbIKOB, B TOM YUC/E NMEPBUYHbIX YMEHUN N HABbLIKOB
Hay4HO-UCC/Ie00BaTeNIbCKON AeATENIbHOCTU; HaKOMJEeHNEe N aHan3 MaTepunasioB ANs NOArOTOBKU K
BbIMOJIHEHUIO KBanndukaunoHHon paboTbl. B xome npakTuku oTpabaTbiBalOTCS HaBbIKU
BbIMOJIHEHNUS BCMOMOraTesibHbIX MNPOodeCcCUoHaNbHbIX QYHKUUIA B Hay4YHOW [OeaTenbHOCTWU:
MoAroToBKa OOBEKTOB WCCAenoBaHUs, BbI6Op TEXHUYECKUX CPEeAcTB U METOAO0B MWCMbITAHUNA,
npoBefeHne aKCrnepmMeHTabHbIX NCCIeA0BaHMN NO 3a4aHHON MeToanke, obpaboTka pe3ynbTaToB
3KCMepMMeHTa, NoOArOTOBKa OTYeTa O BbiNoJIHEHHON paboTe. MNMpuobpeTatoTca ymeHns npoBegeHns
Hay4HbIX NCCIe40BaHNNM, SKCMEPTHOro NccaenoBaHns CBOMCTB U peasibHOW CTPYKTYpPbl MaTepnanos,
MpoOaykKTa W CbipbS, B TOM 4uKC/e, HaBblKOB CaMOCTOATENIbHOW BbICOKOKBAANPULNPOBAHHOMN
3KCnJayaTauunm coBpemeHHoro obopypoBaHus wu npubopoB no un3bpaHHOMY HamnpaBJEHWUIO
nccnepoBaHUn, MpoucxoauT ajanTauma byayuwiero cneumanncta K npodeccrmoHanbHOM cpege,
BblpabaTbiBaeTCsl CMNOCOBHOCTL K CaMOCTOSATENbHOM NOAFOTOBKE U peanm3aumm Hay4HbIX MPOEKTOB
pPas3/INYHOIro YPOBHS, @ TakXKe MeXAyHapOoA4HbIX TPaHTOB.

3afadvyaMum NpakKTUKN ABNSAIOTCA:

* 3aKpenjeHne TeOopeTUYECKUX OCHOB W TMpPaKTUYECKU 3HaAHWN, MNOJyYeHHbIX 3a BPEMS
obyyeHnss Ha ocHoBe rnyboKoro M3yyeHus onbiTa paboTbl nNpegnpusaTua (yypexxaeHusa) - 6asbl
NPaKTUKK;

* OCBOEHME COBPEMEHHOr0 XMMUYEeCcKoro obopyaoBaHuUs U OBLLINX MPUHLIMMOB OpraHu3aLunm
XUMUNYECKNX UCCNenoBaHunii;

* BCECTOPOHHEE pacCcMoTpeHne npobsieMbl 3KOOrMM U UCMO/Ib3yEMbIX METOLOB MO 3alinTe
OKpYy>KatoLen cpeabl U yTUIM3aLUmnum oTX040B NMponM3BOACTBA;
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® r|p|/|o6peTeH|/|e MPaKTUN4eCKNX HaBblKOB B 6yﬂ,yLLI,EI7I I'IpOCt)ECCVIOHaJ'IbHOI‘;I 0EeATENIbHOCTN,

* BblpaboTka ymeHun paboTbl B KOMaHAe, WCMOJ/Ib30BaHWSA COBPEMEHHbIX MeTOAUK U
TEexXHOJIOrni B nNpodeccnoHanbHoOM cpeje.

OCHOBHbIE OJIOKM U TeMbl AUCLUMNJINHDI

Paspen aMcumMnnauHbl

MoAroToBUTENbHbLIN 3Tar

OCHOBHOW 3Tan

3aBepLualowmn 3Tan

MpoMeXyTo4yHaa aTTecTaums: 3a4eT, 3K3aMeH

MecTo aucumMniinHbl B CTpyKType OIl

Fny6okoe n3y4veHne onbita pabotel nabopatopun, B KOTopon obyvatowmecs NnpoxoaaT Hay4YHO-
nccnefoBaTeNbCKY NMPOU3BOACTBEHHYIO MPAaKTUKY, HEOBX0AMMO ANA 3aKpenieHNs TeopeTu4eckumx
OCHOB 1 NPaKTUYeCKUX 3HaHNI, NOJIy4eHHbIX 3a BpeMs obyveHuns. B npouecce NpakTUKK CTYAEHTOM
6ynyT BocTpeboBaHbl 3HaHWSA, MONYYEHHbIE NPU U3YHeHUN «DPU3UKN», «OBLLen N HeopraHM4yeckom
XUMUN», «AHANINTUHECKON XUMUN U PU3NKO-XUMUNYECKUX METOLO0B aHann3a», «PnN3n4eckom XmuMmnm»,
«OpraHn4yeckom XMmMun», «KonnougHom XuMums», «XUMUK OKPY KAlOLLEN Cpelbl», «IKONOrUn»,
«3Kosiormyeckom 6esonacHoOCT» 1 NPohecCnoHanbHO-OPUEHTUPOBAHHbLIX AUCLMMINH BapnaTUBHOMN
YacTu.

MNpakTuka HeobxoaMMa ONA O0CBOEHUS ANCUUNANH «OueHKa BO3LENCTBUS Ha OKPY >KatoLlyio
cpeny», «MeToAbl 3aWMUTbl TEXHOJIOrMYeCcKoro obopyaoBaHMs OT KOppo3um», «MaTemMaTuieckoe
MOAEeNMPOBaHNE XUMUYECKMX MPOLLECCOB», «TEXHOXMMUYECKUIA KOHTPOJIb MULLEBbLIX MPOAYKTOB U
NIEKAPCTBEHHbIX (OpM», «DUIMKO-XMMUYECKUE MeTOoAbl KOHTPOJSA KavyecTBa MNPOAYKUAN W
pacno3HaBaHMaA hanbCUPUKaTOB», «XUMUSA NMPUPOAHBLIX COEANHEHN». Pe3ynbTaTbl NpakTUKM Oy ayT
NCNOJIb30BaHbl NPUX BbINMOJHEHUWN BbIMYCKHON KBaIMMUKALMOHHON paboThbl.

B pe3ynbTaTte udy4ueHMs AMCLUNJIMHBI OaKanaBp AoJs>kKeH obnapaTthb
cneaylowuMm KOMNEeTEeHUNAMMU:

ONK-2: CnocobeH nposoanTb C cobniopeHnem HOPM TEXHUKN 6e30MacHOCTN XUMNYECKU SKCNEPUMEHT, BK/OYaA CUHTES,
aHa/N3, N3y4yeHne CTPYKTYpPbl U CBOMCTB BELWECTB U MaTEPMAJIOB, UCCIeA0BaHNE NPOLLECCOB C UX Y4acTUEM

OlNK-2.2 NpoBOAUT CUHTE3 BELLEeCTB U MaTepPUaJIOB pa3HOW NPUPOAbI C UCNOJZIb3OBAHUEM UMEIOLLUXCA METOAUK

MeTOoAbl MOJlyHeHUs, UHAEHTUMMKALMN | N1aHUPOBaTh SKCNEPUMEHT CnocobHOCTbIO CaMOCTOATENBHO
W nccefoBaHNst CBONCTB CNOCOBHOCTBLIO CaMOCTOATENBHO Ha COCTaBAATh MJIAH UCC/Ief0BaHNS
HeopraHNYeCcKUX 1 opraHn4yeckmnx OCHOBE aHaJin3a MTepaTypPHbIX AaHHbIX

BELLEeCTB; METOANKN XMMNYECKOro C y4eTOM Kacca onacHOCTY BeLLecTB

3KCMepuMeHTa

ONK-2: CnocobeH npoBoanTb C cOBNOAEHNEM HOPM TEXHUKM 6€30MaCHOCTU XMMUYECKNIA SKCNEPUMEHT, BKJOYaA CUHTES,
aHaAn3, n3y4yeHve CTPYKTYpbl U CBONCTB BELLECTB U MaTepnasios, NCC/IeJoBaHMe NPOLLEeCCOB C X yHacTUEM

ONK-2.1 PaboTaeT ¢ XMMUYECKUMU BeLLeCTBaMu ¢ cobsilogeHueM HOpM TeXHUKU 6e3onacHocTu

TexHunKy 6esonacHocTn npu paboTte B npoBoAnTbL NabopaTopHble npuemamu obpalieHus ¢ nabopaTopHbIM
XuMun4deckor nabopaTtopum, npasuia nccnenoBaHna XMMUYeCcKmnx obopynoBaHmeM, peakTMBaMu,
XPaHEHNS N yTUNM3aLUN PEaKTUBOB, nabopaTopHbIM 06opynoBaHMNEM, npubopamu; metogamm 6e3onacHoro
nepByto MOMOLLL MPK OTPaBNIEHMUSX, CBOWCTB BELLECTB, BblSABAATb obpalleHns ¢ XxMMmMyeckmMun

oXKorax 3aKOHOMEPHOCTU B XpPaHeHMNA U MaTepuanamm

yTuUnn3saumm BewecTB, NPorHo3npoBaTh
CBOWCTBaA BeLLecTB, UCxoas u3
CTPOEHMS

OMNK-2: CCnocobeH NpoBoAnTb C cObNOAEHNEM HOPM TEXHUKN 6E30MacHOCTN XMMUYECKNIA SKCMEPUMEHT, BKJIl0OYas CUHTE3,
aHann3, n3yyeHne CTPYKTYpbl U CBONCTB BELLECTB U MaTepnasios, NCC/IeJOBaHNE NPOLIECCOB C UX yHacTUEM

ONK-2.4 NpoBoAMT UcciefoBaHUA CBOWCTB BeLLEeCTB U MaTepua’sioB C UCNOJIb3OBaHUEM CEPUMHOIro Hay4yHoro
obopypoBaHus

npnMeHeHne OCHOBHbIX MOJIOXKEHUN CaMOoCTOoATEJIbHO paﬁOTaTb C HaBblKaMW npoeegeHnda CtTaHOapTHbIX
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Teopuun PacTBOPOB, (ha30BbIX
pPaBHOBECUN, YHEHUS O XUMUYECKOM
paBHOBECUU, XMMNYECKOW KUHETUKE,
KaTanmse, agcopbuum

XMMUNYECKOn annapaTypon u
peakTMBamu, pelwaTb BO3HMKaLWMe
BOMPOChHI, CBA3aHHbIE KakK C
NOCTaHOBKOW XNMUNYECKNX
3KCMepuMEHTOB, Tak U C
TeopeTMyeCcKUMmM BONpocamm

onepaunii onpenesneHns XMMNYeCKoro u
a30BOro cocTaBa HeoOpraHM4YecKunx
BELLEeCTB, a TakXe N3y4yeHuns nx
CBOWCTB.

OMNK-2: CrnocobeH npoBoanTh C cobnogeHneM HoOpM TEXHUKN B6e30MacHOCTN XUMUYECKUIA SKCMEPUMEHT, BKJIlOYasa CUHTES,
aHa/N3, N3y4yeHne CTPYKTYpPbl U CBOMCTB BELWECTB U MaTEPMAsIOB, UCCIeA0BaHME NPOLECCOB C UX Y4acTUEM

ONK-2.3 MpoBoAUT CTaHAapPTHbIE ONepauum ANns onpepesieHus XMMu4eckoro m ¢pasoBoro cocrtaBa BeLLeCcTB U

MaTepuasioB Ha UX OCHOBe

HopMbl TB 1 npaBuia npoBeaeHns
6e30nacHOro XMMmM4yeckoro
3KCMepUMeHTa, a TakXXe cepuinHoe
Hay4Hoe obopyaoBaHue u Npasuia ero
MCMNOJIb30BaHMS

npon3BoaAnTb CTaHAAPTHbIE Onepaunmn
onpeneneHns XMMmMYeckoro n pasosoro
COCTaBa BeLWecCcTB, W MaTepnanoB Ha UX
OoCHOBe

HaBblkaMn NPOBeAEeHNsI CTaHAAPTHbIX
ornepauuin onpeneneHns XMMN4eckoro u
(ha30BOro cocTaBa HEOPraHNYECKnX
BELLEeCTB, a TakXXe N3y4yeHuns nx
CBOWCTB

OMNK-1: CrocobeH pewaTb 3aga4vm NpodecCnoHarbHON AeATENbHOCTM Ha OCHOBE MCMOJ/Ib30BaHNS TEOPETUYECKNX U
MPaKTUYECKUX OCHOB €CTECTBEHHbIX M TEXHNYECKMNX HayK, @ TAaK)X€ MaTEMAaTUYEeCKOro annaparta

ONK-1.3 dopMynupyeT 3aK/l0YEeHUSA M BbIBOAbI MO pe3ysbTaTaM aHasM3a IMTepaTypPHbIX BaHHbIX, COBCTBEHHbIX
eTU4YeCKUX paboT XMMMYECKO HanpaBAEHHOCTH

IKCNepuMeHTaJibHbIX U PpaC4eTHO-Teo

BO3MO>XHOCTU MPOrpamMmMHbIX NaKeToB
obuiero (Microsoft) n cneunansHoro
(ChemOffice) Ha3Ha4veHua ona paboTbl B
npodgeccnoHasbHON OEeATENbHOCTY;
3aKOHOMEPHOCTU NpoTeKaHUs
XMMUYECKMX NPOLLECCOB

aHaAn3npoBaTb 3aKOHOMEPHOCTHU
XNMMN4eCKoro npouecca, CoCtaBnAaTb
MaTeMaTun4eckme Mmoaenn TunoBbIiX
XNMUNKO-TEXHOJIOrMYEeCKnX rnpoueccos

6a30BbIMM HaBblKaMU NOLFOTOBKM
pe3ynbTaToB NPOMEeCcCMOHabLHO
LeATeNbHOCTY B BUAE Npe3eHTaumnin n
[LOKJ1TAfl0B C NMOMOLLbIO COBPEMEHHbIX
KOMMbIOTEPHbIX TEXHOJIOM WA,

ONK-1: CnocobeH pewaTb 3aa4m NpodhecCcnoHaibHOM AesTesIbHOCTU Ha OCHOBE UCMOJIb30BaHNS TEOPETUYECKNX U
MPaKTMYECKNX OCHOB €CTECTBEHHbIX N TEXHUYECKMX HAaYK, @ Tak)XKe MaTeMaTU4eCcKoro annapaTa

OMNK-1.1 CucteMaTusnMpyeT M aHaJIM3UPyeT pe3ysibTaTbl XMMUYECKUX IKCNEPUMEHTOB, HAabNIOAEHUIA, U3MEepeHu#t,
a Tak)Xe pe3ysibTaThl PaCYeTOB CBOMCTB BELLECTB U MaTepuasioB

obLme NpMHUMNbI CMCTEMaTU3aLNUN U
npeacTaBneHns nHgpopmauum,
0C0BEHHOCTN NPeACTaBIeHNS AaHHbIX
XUMUNYECKOro 3KCNepuMeHTa

NPoOBOANTbL CTAaTUCTUYECKYI0 06paboTky
pe3ynbTaToOB XMMNYECKOro aHaaunsa ¢
Lesiblo BbIYNCAEHNSA CNyHalHON
NMOrpeLHoOCTN N3MEepeHns

HaBblkaMM aHanM3a, cucTemMaTU3launm n
0606uieHns pesynbLTaToB
npodgecCUoHasibHON AEeATENbHOCTU.

OMNK-1: CriocobeH pewaTb 3aga4vm NpodecCnoHasbHON AeATENbHOCTM Ha OCHOBE MCMOJIb30BaHUS TEOPETUYECKNX U
MPaKTUYECKUX OCHOB €CTECTBEHHbIX M TEXHNYECKMNX HayK, @ TAaK)XE€ MaTEMAaTUYEeCKOro annaparta

ONK-1.2 MpepnaraeT UHTEPNpeTaLUIO Pe3ysibTaTOB COBCTBEHHbIX IKCMNEPMMEHTOB U PacYeTHO-TeoOpPeTUYeCcKUxX
paboT c ucnonb30oBaHUEM TeopeTU4eCKUX OCHOB TPaAMULMOHHLIX M HOBbIX Pas3fAesioB XMMUMU

rnoaxoabl K 06bLEKTY U NpegmeTy
nccnenoBaHus, NMOHATUS O CBOMCTBAX
XNMUNYECKNX 31EMEHTOB U HEKOTOPbIX
Hanbonee ynotpebnsemMbix coequHEHWNIA

ouUEeHMBaTb PeaKLMOHHY CNocobHOCTb
BelllecTBa Ha OCHOBE TEOpPeTUYEeCKNX

npeacTaBsIEHNN O CTPOEHUN BELLLECTBa,
pPasIMYHbIX TEOPUN XUMNYECKUX CBA3EN

MUHMMabHbIMU HaBbIKAMMU
opraHusaunm 1 NpoBeaeHns Hay4HbIX
nccnenoBaHuiA, HaBblkaMuy paboTsl Co
CTaTUCTUYECKNUMU MaTEMaTUYECKUMU
MeToAaMU; BblYUCIIEHNS CyYaiHOW
NMOrpeLHOCT N3MepeHNs;
VHTeprpeTaumnm nosyyeHHbIX
pe3ynbTaToB M3MEpPeHUs

OMNK-2: CrnocobeH npoBoanTb C cobnogeHneM HoOpM TEXHUKN Be30MacHOCTN XUMUYECKUIA SKCMEPUMEHT, BKJIOYasa CUHTES,
aHa/N3, N3y4yeHne CTPYKTYpPbl U CBOMCTB BELWECTB U MaTEPMAJIOB, UCCIeA0BaHNE NPOLECCOB C UX Y4acTUEM

ONK-2.4 MNpoBoAMT Ucciefo0BaHUA CBOWUCTB BELLECTB U MaTepuasioB C UCNOJIb3OBaHUEM CEPUMHOIro Hay4yHoro

ob6opynoBaHus

NpYMeHeHNEe OCHOBHbIX MOJIOXKEHWI
Teopuu pacTBOPOB, Pa30BbIX
PaBHOBECUI, YYEHUS O XUMUYECKOM
pPaBHOBECUUN, XUMUYECKON KNHETUKE,
KaTanumse, agcopbunmn

camMocToATeNbHO paboTaTh C
XMMUNYECKOn annapaTypon u
peakTuBaMu, pellaTb BO3HMKaOLWMe
BOMPOChHI, CBA3aHHbIE KakK C
NMOCTaHOBKOW XUMUYECKUX
3KCMNEePUMEHTOB, TaK U C
TEeopeTMHEeCKUMM BONMPOCaMu

HaBblkaMn NPOBeAEHNsI CTaHAAPTHbIX
ornepauuin onpeneneHns XMMN4eckoro u
(ha30BOro cocTaBa HEOPraHNYECKnX
BELLEeCTB, a TakXXe N3y4yeHuns nx
CBOWCTB.

ONK-2: CnocobeH npoeoanTb C cobniopeHnem HOPM TEXHUKN 6e30MacHOCTN XUMNYECKUA SKCNEePUMEHT, BK/IlOYaA CMHTE3,
aHa/ln3, nsyvyeHume CTpykTypbl N CBOWCTB BELLECTB N MaTepunanos, NccaegoBaHme nNpoUeccoB C X yH4aCTuem

OMNK-2.3 NMpoBoauT cCTaHAapPTHbIE ONepauum AN onpenesieHuss XMMU4YecKoro u ¢pasoBoro cocraBsa BelLecTB u

MaTepuasioB Ha UX OCHOBe

HopMbl TB 1 npaBuia nposeaeHns
6e30MacHOro XMMmM4yeckoro
3KCMepuMeHTa, a TakXXe cepuinHoe
Hay4Hoe obopyaoBaHMe 1 NpaBnia ero
MCrMoJib30BaHUsA

MPOV3BOAUTbL CTaHAAPTHbIE onepaunn
ornpenesieHna XMMn4eckoro n asosoro
CoCTaBa BELLeCTB, U MaTeEpPMaIoB Ha MUX
OCHOBe

HaBblKaMun MpPoBeAEHNA CTaHOAPTHbIX
onepauumn onpeaesneHns XMMNYeCcKoro u
(ha30BOro cocTaBa HEOPraHNYeCcKnx
BELLECTB, @ TakXXe U3y4yeHuns nx
CBOWNCTB

OuncumnnmnHa "Hay4Ho-nccnepnosatenbckada paboTta" nlyvyaetcs nocpeacTBOM JieKUUIA, BCe pa3aebl

MporpaMMbl 3aKpenasaiTCa NpakTU4YeCcKuMu, nabopaTopHbIMK 3aHATUAMU, BbINOJIHEHNEM
KOHTPOJIbHbIX paboT, camocTosaATesIbHON paboThl Hag y4ebHOM N HayYHO-TEXHUYECKON NUTEepaTypon

N 3aBepllaeTCd 3K3aMeHOM.

OOLwWwasn TPYy[O0EMKOCTb AUCLUMIIUHBI COCTaBNseT 108 Yaca, 3 3a4eTHble efeHuLbI.
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Bupa npoMe)XyTO4YHOM aTTecTauum: DK3aMeH 3a4eT.

Pa3spaboTynk: MoanucaHo npoctonm 3MM 30.10.2024 [Monosa AHrennHa AnekceesHa
3aB. Kaenpon: MognucaHo npocton 3MM 01.11.2024 YypnecoBa HaTtanbs HukonaeBHa
3aB. BbiNycKatoLen kadenpon: Moanucano npoctonm 3M 05.11.2024 [Monosa AHrennHa AnekceeBHa
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