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YHUKanbHbI MPOrpaMMHbIA KIKOY:
fadk e thsh 1nB ) FLO B0 T@ B v 4Xenvide OKpYXKaKLLe cpedbl, XUMUYECKas IKCNepTru3a u 3K0J10rndyeckas

6e3urracHoCTE

nporpaMmMma NoAaroToBKM "6akasiasp"

Lenun n 3apaum yuyeOHOM aucumnnuHsbl (Mmoaynsa)

Lenblo Mmoaynsa ssnsetca npnobpeteHmne cTyaeHTaMum 3HaHU B obnacTmn nabopaTopHoro
XNMNYECKOro aHann3a; NnpuMeHeHne pyHaaMeHTaNbHbIX 3HAHUA, YMEHUN N HaBbIKOB
3KCNnepnMeHTaNbHOM paboThbl N0 0bLLEN, HEOPraHNYECKOM U aHAIMTUNYECKON XUMUNMN.

OCHOBHble 3aAa4M PacKpbIBalOTCA Ha OCHOBE M3J10XKEHUS TpeboBaHUN K 3HAHUSAM, YMEHUSM U
HaBblkaM, KOTOPbIMU O0JI>KHbI OBJlafeTb CTyAeHThl. [TpoBefgeHne HeC0XXHbIX (MPOCTbIX
OOHOPOAOHLIX WN CPpedHen CNOXKHOCTU) aHann30B (MCNblTaHWUN) MaTepuanoB W BeWecTB Mo
yCTaHOBJIEHHOMN MeToauKe 6es3 npegBapuTesibHOro pasgeneHuns KOMMOHEHTOB C
periamMeHTUpoBaHHbIM 0T6opoM Npob:

1. NMonb3oBaTbCA na60paTopH0|7| I'IOCY)J,OI7I Pa3INM4YHOIro Ha3Ha4d4eHunsda, MbiTb N CYWWNTb nNocyny B
cooTBeETCTBUN C Tpe6OBaHI/IFIMI/I XNUMNYECKOro aHansa.

2. BoibupaTb npnbopsl n obopynosaHue oas nposefeHns aHaN30B.
3. NoproTasnmeaTb ANA aHanmsa npubopbl 1 obopynoBaHMe.

4. 0TOBMTb PacTBOPbI TOYHOW U NPUBAN3NTENBHON KOHLEHTpauuu.
5. OnpenenaTb KOHUEHTPaLUM pacTBOPOB Pa3/iN4HbIMK criocobamu.
6. OTbmpaTb U rOTOBUTL NPOBLI K MPOBEAEHNIO aHAJIN30B.

7. OnpepensaTb XUMUYECKMe N hrusnyeckme CBOMNCTBa BELLECTB.

8. |_|O,El,6|/|paTb cooTBeTCTBYIOUWNME CpenoCtBa WU MeTOoOdbl aHaJIN30B B COOTBETCTBUM C TUMNOM
BeLlecTB.

9. NMpoBOANTb Ka4€CTBEHHbIA U KONIMYECTBEHHbIN aHaIn3 BELLECTB.
10. OcywecTBASTb O3NMETPUYECKNI N pagNOMEeTPUYECKUN KOHTPOJIb BHELWLHEN cpeabl.

11. OueHMBaTb 3KOJIOrMYECKME NOKa3aTeNM Cbipbsa U 3KOJIONMYECKYI0 MPUrOAHOCTb BbiMyCKaeMom
NPOAYKLINWN.

12. OcywecTBNATbL KOHTPOsIb 6€30MacHOCTN OTXO40B NPOM3BOACTBA.
13. CHMMaTb NokasaHusa NpnubopoB..

14. PaccynTbiBaTb pe3ysibTaTbl USMEPEeHUN.

15. Y4yacTBOBaTb B MOHUTOPUHIE 3arps3HEeHUs OKpy>XatoLwen cpebl.
16. OopMIATL MEPBUYHYIO OTHETHYIO LOKYMEHTaUNIO.

. BnageTtb npnemMmamMmm TeXxHNKn 6e3onacHoCTU npun npoeegeHNnM XMMnN4eCKnNxXx aHaJin3oB.
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OCHOBHbIe BJIOKM U TeMbl

AUCLUMNJIUHBI

Paspen aucumnnauHbl

Paszpnen 1. cnonb3oBaHue nabopaTopHON NocyAbl PpasIMyHOr0 Ha3HaYeHUs, MbiTbe U CyLLKa Nocyabl B
COOTBETCTBUWN C TpeboBaHUAMN XMMUYECKOro aHaim3a. 1.1.06wune TpeboBaHMs K CaHUTapHO-
TexHn4yeckoMmy obopypnoBaHuto nabopatopun. 1.2 JlabopaTopHasa nocyda n eé HazHavyeHue.

nocyabl N peakTUBOB B XnMmnyeckonm nabo

1.3 O4ucTka n cywka nabopaTopHon nocyabl. 1.4 MpaBuna obpalleHns n xpaHeHna nabopaTopHoON

paTopuu.

Pa3zpnen 2. Boibop npubopos 1 obopynoBaHnsa ANs npoBeaeHns aHanm3os. 2.1. HasHa4veHue,
YCTPOWMCTBO U NpaBuia obpaweHns ¢ npnbopamum n nabopatopHbiM 060pya0BaAHNEM.

COCTOSIHUSA OKPYXKaloLLen cpeabl.

2.2 Beibop npubopoB n obopynoBaHua ana nposeneHnsa aHannsos. 2.3 Mpubopkl 419 KOHTPONS

n1abopaTopHbIX YCTAHOBOK 1 NPUGOPOB.

Paspen 3. MoaroToBka Ans aHanmsa npubopos n obopynosaHus. 3.1 MpaBuna c6opkn 1 Hanaakm

3.2 TexHnKa NoAroTOBKU I'Ipl/l60pOB n O60pyD,OBaHI/IF| ANA aHann3a.

aHann3oB. BeegeHue.

Paspen 4. BoinoJsIHEHNE KAa4YeCTBEHHbIX N KOJINYECTBEHHbIX XUMUYECKUX U (PUNKO-XUMUYECKUX

4.1 NabopaTopHoe obopyaoBaHue. 4.2 ®uabTpoBaHume.

TeMmnepaTypbl PasanyHbIX Cpes.

4.3 HarpeBaTesnbHble Npubopsl. MpokanmeaHue. BoinaprBaHue. BeicylunsaHune.4.4. U3mepeHune

4.5. Becbl 1 B3BELUMBaHME.

Pasnen 5. OCHOBbI aHaNNTUYECKOW XUMUK. 5.1 Xummnyeckmm aHanns. 5.2 Buabl aHanusa.

MpoMeXXyToYHas aTTecTaums: 3a4€T B YCTHON hopMe.

Pa3spen 6. OCHOBbI Ka4eCTBEHHOro aHasam3a. 6.1. OCHOBHbIE NPUHLIMMNbI KAYECTBEHHOIr0 aHan3a.

6.2 Knaccugurkaums aHMOHOB Ha aHAIMTUYECKMe rPynbl.

Pazgen 7. OCHOBbI KOJINYECTBEHHOI0 aHann3a. 7.1 OCHOBHbIE MPUHLMWMNbLI KOJIMYECTBEHHOIr0 aHan3a.

cpefbl U KOHTPOJ1e KavYeCTBa NpoaoyKUUNn.

Pa3znen 8. MpuMeHeHNe METOA0B XMMUYECKOro aHaim3a B OXpaHe OKpY>KatoLlwen cpenbl 1 KOHTpose
KayecTBa npoaykuuu. 8.1 MprMeHeHne MeTOA0B XUMUYECKOr0 aHasM3a B OXpPaHe OKpY>XaloLLen

Pa3zpen 9. TexHn4yeckmi aHanms. 9.1 AHannM3 HeopraHN4YecKnx BeLecTB.

9.2 AHann3 OpraHNYeCKnx BELLEeCTB.

[MpoMeXxxyToYHaa aTTecTauns: 3K3amMeH B

yCTHOW hopme.

MecTo aucumniinHbl B CTpykType OIl

OuncunnnmnHa Boopy»xaeT MOHATUMNHBLIM U KaTEropumnHbIM anmnapaToM N0 3TOMN OTPaCaM 3HaHUA K
COOTBETCTBYIOLLEN TEPMUHONOIMEN, MPUMeHsaemMon B oTpacan. OHa HENOCPEACTBEHHO CBA3aHa CO
BCEMU XUMNYECKUMWN JUCUUMINHAMUN, 4TO OAET BO3SMOXXHOCTb pPacClUNPEHNS MOJYYEHHbIX 3HAHWUNA,
YMEHWN N HAaBbIKOB AJ19 YCNeLHON NpodeCcCcnoHarbHON AeATEeNbHOCTM U (MNKn) NPoaoJIKEeHNS

npogeccrmoHanbHoro ob6pasoBaHu

1 B MarnucTpaTtype.

B pe3ynbTaTte udy4eHUs AMCLUNJIMHBI OaKanaBp AoJ>kKeH obnapaTthb
cneaylowuMm KOMNeTeHLUaAMMU:

MKYB-1: CrniocobeH BbIGBUpaTb U NCMOSIb30BaTh TEXHUYECKNE CPeACTBa U METOAbl NCMbITaHUA ANA peLleHns
nccaenoBaTeNbCKMX 3aia4 XMMUYECKOW HanpaBieHHOCTU, MOCTaBJIEHHbIX CreunaancTom 6osiee BbICOKOM KBaandukaumm

nocrtaBJsieHHbIX 3apga4y HUP

NMKYB-1.3 BbibupaeT TexHu4eckme cpeacrtBa U MeToabl ucnbiTaHun (M3 Habopa MMelOLWNXCA) ANA peLleHusn

OCHOBHblE 3aKOHOMEPHOCTU
XUMUNYECKON TEXHONOMMN KaK HayKu,
npo6sieMbl 1 NepcrnekTUBbLI Pa3BUTUA
XMMUYECKMX MPOMN3BOLACTB, (PU3NKO-
XUMUYECKME OCHOBbI TEXHOIOr UMK,
BO3MOXXHble MPUYUHbI HapyLLEeHNs
TEXHOJIOrMYEeCKMX NapaMeTpos,
haKTOpbl, BAUGOLLNE Ha
TEeXHONOrMYeCcKnin NpoLLecc, OCHOBbI
(PU3NKO-XMMUYECKNX METOLOB aHaN3a;
npuHUMNnbl 06paboTKM NosyYeHHbIX B
nccnenoBaHUKM pesyJsibTaToB,
npeacTaBneHne nx B MHHopMaLIMOHHOM

CaMOCTOATESIbHO BbIMOJIHATL
CTaHAapTHbIe onepaLumn nosyyeHuns
BELLEeCTB 1 N3y4YeHNs CBOWCTB 1
3aKoHOMepHocTel 6e3 obpalyeHmns K
TEKCTY CTaHOAPTHON MeTOAUKN.

Buae.

OCHOBHbIMW HaBblKaMU1 MNOJlyYeHUS U
N3YYEHUS XUMUYECKUX CBONCTB
coefVHEHNI Pa3I4yHON NPUPOAbI, U
hU3NKO-XMMUNYECKNX 3aKOHOMEPHOCTEN
6e3 obpalleHns K TeKCTy CTaHAapTHOMN
MeTOAMKM

MKYB-1: CriocobeH BbIbBUpaTb U NCMOSb3

1MCCNefoBaTesIbCKUX 3a4a4 XMMUYECKON HanpaBJIEHHOCTW, NOCTaBJ/IEHHbLIX Cnelnan

OBaTb TeXHNYeCKne cpenctea N MeToabl NCNbITaHUI ANs peweHna

ncTom 60s1ee BbICOKOW KBaAUMUKaLmum

NMKYB-1.4 N'oTOBUT 00BbEKTbl UCccyiefoBaHUA

BO3MOXXHOCTU 1 OrpaHNYeHuns
NMPYMeHEeHUs COBPEMEHHbIX (PU3NYECKMX
N PU3NKO-XMMNYECKMX METOO0B
aHa/IM3a C/IOXKHbIX XMMUYECKUX
obbekTOB

aHaNM3nPOBaTh XMMMYECKME BellecTBa
N 06bEKTHI Y KOHTPOIMPOBATL
NMpoTeKaHne NpoueccoB Ha CEPUAHOM 1
C/IOXKHOM Hay4HOM 060pyf0BaHMK

TeopeTnvyecKMMM 0OCHOBaMU n
NpPakTU4eCKMMN HaBblkaMn paboTbl Ha
CNNOXKHOM Hay4HOM 060pynoBaHUN
XmMmnyeckmnx nabopatopun
(xpomaTorpadsl, nonaporpadsbl,
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CrekTpodoTOMEeTpPbl, PJYOPUMETPbI,
KYJIOHOMeTpbl)
MKYB-1: CriocobeH BbIGBUpaTb U UCMOJIb30BaTh TEXHNYECKNE CPeACTBa U METOAbl NUCMbITaHUA ONA pelleHns
nccrnefoBaTeNbCKMX 3a4a4 XMMMUYECKON HanpaBieHHOCTW, MOCTaBJIEHHbIX crieuranancTomM 6osiee BbICOKOM KBaangukaumm
NMKYB-1.2 N'OTOBUT 3J1IEME@HTbI JOKYMEHTaLUWU, NPOEeKTbl NJIAaHOB U NPOrpamMm oTaesnbHbix 3Tanos HAP
OeNCcTByoLne NpaBoBble HOPMbI, NPOEKTMPOBaTb pelleHNe KOHKPETHON | HaBblKkaMu MPOEKTUPOBaHUSA, peLleHmns
MMEeILMXCSA pecypCcoB 1 OrpaHNYeHUiA; | 3apaym npoekTa, Bolbnpas 1 nybanyHoro npeacraBneHns
a/IfOPUTMbI MOUCKa ONTUMaJIbHbIX onTUMaJsibHbIA Cocob ee pelleHns, pe3y/bTaToB peLlleHns 3ahad
cnocoboB pelleHns 3aga4 B paMKax NCXOAA N3 AeNCTBYIOLMNX NPaBOBbIX nccenoBaHus, NpoeKkTa,
MOCTaBJ/IEHHON Lesnn; Cnocobbl HOPM U NMEILLINXCA PeCcypCcoB, U neAaTenbHoOCTH.
onpenesnieHnss COBOKYMHOCTU OrpaHMYeHNN; Ka4eCTBEHHO pelaTb
B3aUMOCBA3aHHbIX 3a4a4 B paMKax KOHKpeTHble 3ada4yn (nccnenoBaHuns,
rnocTaBJsIeHHOM uenn paboTsl, npoekTa, AeATeNbHOCTH) 3a
obecneynBaOLLNX €e AOCTMXKEHME; yCTaHOBJIEHHOE BpeMs; Ny6anyHo
TEXHOJIOrNI0 NPOEKTUPOBAHMUSA npencTaBnaTb pe3ynbTaThl peleHns
0XXNOaeMbIX pe3y/ibTaTOB peLleHns 3aja4 nccnenoBaHms, NpoeKkTa,
MoCTaBJIEHHbIX 3a4au 0eATeNbHOCTU

MKYB-1: CriocobeH BbIGBUpaTb U NCMOJIb30BaTb TEXHUYECKNE CPeACTBa U METOAbl UCMbITaHNA ONa pelleHns
nccrnefoBaTebCKMX 3a4a4 XMMMUYECKON HanpaBieHHOCTW, MOCTaBJIEHHbIX crieuranancTomM 6osiee BbICOKON KBaangukaumm

NMKYB-1.1 NMnaHupyeT oTAenbHble CTaAUN UCCIIef0BaHUA NPU Hanu4Yum obwero nnaHa HUP

MeToAbl MJaHNPOBaAHMA 3KCNEPUMEHTa, | NJaHUPOBaTh SKCMEPUMEHT Ha OCHOBE | OOLLMMU HaBbIKaMW aHasiM3a, CUHTEe3a,
NnocTpoeHnA MOD,EJ'IeI7I n3y4aemMbix aHaJin3a NnTepaTypHbIX OaHHbIX, CpaBHeEHUA, 0606LLI,eHI/I9| n

06beKToB aHanm3nposaTb 1 060bLaTh [oKa3aTenbCTBa

pe3ynbTaTbl 3KCNEPUMeHTa,
(HOpMYINPOBaTh BbIBOAbI

OucumnnmHa "Moaynab nonyyenmsa keanndunkaumm "JlabopaHT XMMMYECKOro aHaansa"" nsy4daeTtcs
rnocpencTBOM JIEKLIMI, BCE pa3aesibl MPOrpaMMbl 3aKpPeEnaAaOTCS NpakTu4eckmumm, nabopaTopHbIiMuU
3aHATUAMMU, BbINOJIHEHNEM KOHTPOJIbHLIX paboT, caMocToATesNbHOM paboTbl Haa y4ebHOW N Hay4HO-
TEeXHNYECKOW INTepaTyponr 1 3aBepLUAETCH 3K3aMEHOM.

O6Lwan TPYAROEMKOCTb AUCLUMNJIMHBLI COCTaBnseT 144.35 yaca, 3 3a4eTHble efeHnLbI.

Bup npoMe)XyTO4YHOM aTTecTauum: DK3aMeH 3a4eT.

PaspaboTymk: MognucaHo npocton 3MM 16.09.2025 CtanbHas MapuHa UnbuHn4Ha
3aB. Kahegpon: Moanucano npoctonm 3M 16.09.2025 [Monosa AHrennHa AnekceeBHa
3aB. BbinycKatoLwen kadenpon: Moanucano npocton 3 16.09.2025 [Monosa AHrennHa AnekceesHa
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