I'BO HAYKH U BBICILIEIO OBPA30BAHUSI POCCUMCKOMN ®EJIEPALIMA
JIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VUPEX/IEHWUE BBICHIEI'O ObPA3OBAHWS
«HALIMOHAJIbHBIN WCCJIEJIOBATEJILCKUM TOMCKHUH TNOJIATEXHUYECKHM
YHUBEPCHUTET»
YTBEPXJIAIO
W. o.mpexropa UnxenepHoit

1IKOJI JIHBIX PECYPCOB
Z H.B.I'ycena
5 06 2020
PABOYAS IMPOI'PAMMA JIMCHUILIJIMHBI
ITPUEM 2018 1.
®OPMA OBYYEHUSI ounast

AHaJIUTHYECKAs XUMHS U q)HSHKO-XHMH‘!CCKHC MCTO/1bl aHAJIU3a

Hanpasnenue noaroroku/ | 18.03.01 «Xumuueckas TeXHOIOIHA»
CHELHATBHOCTD )
O6pasoparenpHas nporpamma | TeXHOJIOrHS OArOTOBKH M 1epepaboTku HedyTH 1 rasa
(narpaBieHHOCTH (TPOQHIIB)) | =
Crierraymsanms | TexHoIorus nojAroToBKH U nepepaboTku HedTH U rasa

Vposenb 06pazoBanus | Bbiciuee oOpazoBanue - GakajgaBpuar o
Kype | 3 |  cemectp [5
TpynoemkocTh B KpeiuTax 6
(3aYETHBIX CIMHUIIAX)
Butbl yueOHOM e TelIbHOCTH Bpemennoii pecype
B Jlexnuu 32
KonrtakThas (ayauropHast) I IpakTHuecKue 3aHsTus 24
pabora, 4 JlaGoparopHble 3aHsTHS 32
BCEI'O 88
Camocrositesnbnas pabora, 4 128
HTOI'O, u 206
But npomexyTouHol | sK3amen ObecneunBaroniee OXHU HUIIInp
aTTecTaIMu 1noJipas/ielicHue
3apeyiommii Kadepoii - % Koporkosa E.1.
pyxosojutesns OXW Ha npasax
Kapeapol TS iy [
Pykosoauresns OOIT /,g%? | Moiizec O.E.
IlpenoyaBarens g ,:# | Boponosa O.A.

2020 r.



1. [lesiu 0OCBOECHUSA TMCHUTIIUHBI

LlenssMu OCBOCHMSI TUCIUILIMHEI SBJsIETCS (DOPMUPOBAHHE Y O0YUAIOIIUXCA ONPEIACTICHHOTO
OOIl (m. 5. OO6mei xapaktepuctuku OOII) cocraBa KOMMIETEHIUMH I TOATOTOBKH K
poeCCHOHATTLHON IEATEILHOCTH.

CocrasJjsioniye pe3yJabTaToOB 00y4eHUs
Kox HaunmMeHoBaHue IHE pesy. M
KOMIeTeHIHH KOMIeTeHIHH Kox T b G RO G
CnocoOHOCTh U TOTOBHOCTD OIIK(Y)- | Bmazmeer MeTogaMu NpoBEICHHUSI XUMUYECKOTO M (PU3UKO-
UCIIOIb30BaTh OCHOBHBIE 1.B9 XUMHYECKOTO aHAaJII3a
3aKOHBI OIIK(Y)- | Ymeer BHIOMpATh METOA aHATN3A IS 3aJTaHHOM
OIIK(Y)-1 €CTECTBEHHOHAYYHBIX 1.Y9 AHATATUICCKON 3a1auu
JVICIATUINH B 3HaeT QU3NKO-XUMHUIECKHAE OCHOBEI KAYECTBEHHOTO U
po¢eCCHOHATBHOM OIIK-1. 39 | KOMMYECTBEHHOT'O XUMHUIECKUX U (PU3UKO-XUMHAIECKUX
JEATETbHOCTH METOJIOB aHAJH3a
TIK(Y) Brnaneer HaBbIkaMu pabOTHI HA COBPEMEHHBIX aHATUTHYECKHX
10.B1 npubopax IIpU aHAHW3€ ChHIPhS,, MATEPHATIOB U TOTOBOH
) MPOAYKIHH, CIIOCOOAMHU OLICHKH PE3yJIbTATOB aHAJIN3A)
CrocoOGHOCTh TPOBOANTH = »
YMeeT BBINOJNHATh KaUeCTBEHHBI M KOJIMYECTBEHHBIH aHAIIN3
aHaJIN3 CHIPbS, MAaTEPUAIIOB .
N TK(Y)- ChIpbs, MaTepUaAJIOB U I'OTOBOM NMPONYKLUUU, XUMUYECKUMH U
MK(Y)-10 1 TOTOBOH MPOTYKIINY,
10.Y1 (PU3MKO-XUMUYECKUMHU METOJaMH Ha OCHOBE H3MEpEeHHs
OCYIIECTBIISITH OLICHKY
BEJINYMHBI aHAJIMTUYECKOTO CUTHAJIA
pe3yabTaTOB aHAIN3a
TIK(Y) 3HaeT MeToAbl MICHTH(UKAIMK M  KOJMYECTBEHHOTO
1031 OIpEJICTICHUsI CBIPbsl, MaTEpPHaJOB U TOTOBOW MPOIYKIHH
' XUMHYECKHMH U (PHU3MKO-XMMUUECKHMHU METOJIAMH
Braneer onbITOM HCIIOIB30BaHMsI METOAMK aHAIN3A LIS
Crioco6HOCTh MIIaHUPOBATh JK(Y) MPOBEICHUS XUMHUUECKUX U (PU3UKO-XUMUIECKUX
1 TIPOBOJNTH XMMHYECKHE 1B1 9KCIIEPUMEHTOB IIPH aHAJTUTUYIECKOM KOHTPOJIE, IPOBOANTH
9KCTIEPUMEHTHI, IPOBOAUTH ' 00paboTKy pe3ysIbTaThl aHANIN3A U OLICHUBATh X
00paboTKy pe3ynbTaToB MOTPEITHOCTH
9KCTIEPUMEHTA, OLICHUBATh YMeeT mIaHupoBaTh U MIPOBOANUTH XUMHUUECKHE U (HU3HKO-
ATK(Y)-1 MOTPEIIHOCTH, IPUMEHATh JK(Y) XUMHUYECKHE SKCIIEPUMEHTHI AJIs 3aJaHHOW aHAIUTUYECKOM
METO/Ibl MATEMaTHYECKOTO 1v1 3aJa4M, IPOBOJUTH CTATUCTHYECKYI0 00pabOTKy pe3yJIbTaToB
MOJICIMPOBAHUS 1 aHAJIM3a ' aHaM3a, o(OPMIIAThH PE3YNIbTAThl aHAIN3A C YYETOM
IIPU MCCIIEIOBAHIUH XUMHKO- METPOJIOTHYECKHX XapaKTEPUCTUK
TEXHOJIOTHYECKHUX JIK(Y) 3HaeT JTarbl IPOBEJCHUS KAYECTBEHHOTO M KOJIMYECTBEHHOT'O
IIPOIIECCOB 131 XUMHYECKOTO U (PU3NKO-XMMHUYECKOTO aHaIN3a, METO/IbI
) 00paboTKU pe3yabTaTOB aHAIH3a

IIPOTrPaMMBI.

2. Mecto qucuumiunsl (MmoayJs) B ctpykrype OOIT
JucuuruinHa OTHOCUTCS K 0a3oBoil wactu biioka 1 ydeGHoro miana oOpa3oBaTesbHOM

3. [lnanupyemble pe3yJibTaThbl 00y4eHHs N0 JAMCHUIITTUHE
ITocre ycrieniHoro OCBO€HHUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

IlnaHupyeMble pe3yJibTaThl 00y4eHH sl 110 TUCHHILIHHE Komnerenmust
Kon HaumenoBanue

PI-1 IIpuMeHSITh 3HAHUS 3aKOHOB, TEOPHH, YpaBHEHHH, CBOWCTB aHanusupyembix | OIIK(Y)-1
BEIIECTB NPU BHIOOpPE METOJIa U CXEMBbl ONPEACICHUS] XUMUYECKUMHU U (U3UKO-
XMMUYECKHMH METOJaMHU aHaJIN3a.

PI-2 CaMoCTOsTeIFHO BBIOMPATh CXEMY aHaIN3a, ONTHMAIBHBIA METOJ aHAJIN3a OIIK(Y)-1

PJI-3 CaMOCTOSATENNFHO BBIIOIHATh KAaueCTBEHHBIM M KOJMYECTBEHHBIN aHamu3 CeIphbs, | ITK(Y)-10
MaTepualoB W TOTOBOW TPOAYKIMA Ha OCHOBE W3MEPEHHs] BEIMYUHBI
AHAJIMTUYECKOT0 CUTHAJIA

P-4 CaMoCTOATETbHO NPOBOJUTH CTATUCTUUECKYIO 00pabOTKy pe3yibraroB anammsa, | JAIK(Y)-1
0o(opMIISITE pe3yNbTaThl aHATIHM3A C YIETOM METPOJIOTHYECKUX XapaKTEPHCTHK




OneHouHbIe MEPONPUSITHS TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlluU IPECTABIICHBI B
KAJICHAAPHOM PEUTUHI-TUIaHE NUCLUATIINHBIL.
4. CTpyKTYpa M cofiep:KaHue JMCIUIIIHHbI

OcHOBHBIE BH/IbI YUE€OHOI 1eITeJIbHOCTH

Paspesbl quCHUILIMHBI DopmMupYeMbIii Buanbl yueGHol KesITeJIbHOCTH O0Bem
pe3yJIbTAT 00y4eHust BPEeMEHH,
10 IMCIMILIHHE 4.
Pazgen (moayas) 1. PI-1, PO-2 Jlexun 2
BBenenne B AHAIUTUYECKYIO XUMHUIO [IpakTuueckue 3aHsATHUs 4
TeopeTndeckre OCHOBBI JlabopaTopHbIe 3aHATHA 2
TUTPUMCETPHUICCKOTO MECTO/Ia aHAIM3a CamocrosiTenbHas paboTa 4
Pa3gen (moayas) 2. PI-3, P-4 Jlexun 4
TeopeTrdeckne OCHOBBI KHCIIOTHO- ITpakTH4eckue 3aHATHA 4
OCHOBHOT'O TUTPOBaHMS JlabopaTopHbIe 3aHATHA 8
CamocrositenpHas paboTa 15
Pazgen (moayJis) 3. PI-3, P/1-4 Jlexuuun 2
TeopeTndeckne OCHOBBI [IpakTuueckue 3aHsITHS 4
OKHCIIUTEIHHO-BOCCTAHOBUTEIILHOTO JlabopaTopHbIe 3aHATHA 4
TUTPOBAHUSA CamocrosiTenpHas paboTa 15
Pa3gen (moxyan) 4. PI-3, P-4 Jlexmun 2
TeopeTndeckue OCHOBBI [TpakTHyeckue 3aHATHS
KOMIUIEKCOHOMETOTO THTPOBAHUS JlabopaTopHbIe 3aHATHA 2
CamocrositenpHas paboTa 10
Pa3gen (moxyan) 5. PI-3, P-4 Jlexun 4
TeopeTndeckre 0OCHOBBI ITpakTHyeckue 3aHATHS 4
0CaUTEIHHOTO THTPOBAHUA JlabopaTopHbIe 3aHATHS
CamocrositensHas paboTa 15
Pa3gen (moxyas) 6. PI-3, P-4 Jlexun 2
TeopeTndeckre OCHOBBI METOA [TpakTHyeckue 3aHATHS
IpaBUMETPHU JlabopaTopHbIe 3aHATHS
CamocrositensHas paboTa 10
Pazgen (moxyais) 7. PI-1, PO-2 Jlexun 2
Baenenne B PU3NKO-XUMHIECKHUE [TpakTHyeckue 3aHATHS
METO/IbI aHAIN3a JlabopaTopHbIe 3aHATHS
CamocrositensHas paboTa 4
Pa3gen (moxyan) 8. PI-3, P-4 Jlexun 4
TeopeTndeckue 0OCHOBBI [TpakTHyeckue 3aHATHS 2
Xpomarorpadun JlabopaTopHEIE 3aHATHS 4
CamocrositensHas paboTa 15
Pa3gen (moxyan) 9. PI-3, P-4 Jlexun 4
TeopeTndeckue OCHOBBI [TpakTHyeckue 3aHATHS 4
CHEKTPOCKOIIHH JlabopaTopHbIe 3aHATHS 4
CamocrositensHas paboTa 15
Pa3gen (moxyas) 10. PI-3, P-4 Jlexun 4
TeopeTndeckre 0OCHOBBI [TpakTHyeckue 3aHATHS 2
IEKTPOXUMHUH JlabopaTopHbIe 3aHATHS 6
CamocrositensHas padboTa 15
Pazpnen (moayas) 11. PI-2 Jlexrm 2
Mertonp! mpobooTbopa 1 [TpakTHyeckue 3aHATHS
poOOIIOATOTOBKH JlabopaTopHbIe 3aHATHS 2
CamocrositenpHas paboTa 10

COIlep)KaHI/IC pasacisioB JUCHUITIIINHBI:

Pazpen 1. Beeoenue

6 AnaﬂumuueCKyto xXumuro Teopemuuecxue OCHOGBbl
mumpumempuuecKkozo Memooa ananusa

[Ipenmer aHaTUTUYECKON XUMUH.

CpaBHuTeNbHas XapaKTePUCTUKA XUMHYECKHX, (HUIHUKO-

XHUMHUYCCKUX H (I)I/ISI/I‘-ICCKI/IX MECTOOJOB aHaJiku3a. Knaccmbmcaum{ XHUMHUYCCKHUX MCTOAOB aHaIv3a.




CymHOoCTh TUTpUMETpHH. TpeboBaHHMS K peaKkIusM, HWCIOIB3YEeMbIM B THUTPUMETPHH.
Krnaccudukanus TuTpumeTpudeckux MeTofoB aHann3a. CrocoObl TUTPOBAHUS: MPsIMOE, 00paTHOE,
KOCBEHHOE. MeTonbl NHUIETUPOBAHUS W OTAENbHBIX HaBecOK. CrocoObl MPHUTOTOBICHUS U
YCTaHOBKH KOHIIEHTpalUi pabounx pacTBOPOB.
Tembl JeKkumii:
1. BBenenue B AHAJUTHUECKYID XHMHIO TeOpeTHYEeCKHE OCHOBBI TUTPUMETPHUYECKOTO
METO/1a aHAJIN3a
TeMbl NpakTUYECKUX 3aHATHIA:
1. CnocoObl BelpakeHNE KOHLIEHTPALUU
2. PacueTsl Ipyu NPUTOTOBIIEHUU PACTBOPOB
Ha3panus 1abopaTopHbIx padoT:
1. Ilpurortonenne pactBopa HCl mnpubnusurensHOl KoHIEHTpanuu. I[IpuroTtoBiieHue
cTa"mapTHOro pacreopa Na;B40y.

Pa3z[e.]1 2. Teopemuuecxue OCHO6bl KUC/IOMHO-0CHOBHO20 mUumpoeanun

CyIIHOCTh KHCIOTHO-OCHOBHOTO TUTPOBaHMA. BOAHBIE pacTBOpHI CHIBHBIX M CHA0BIX KHUCIIOT,
CWIBHBIX U clabbix ocHoBaHui. Pacuer pH. Bydepusie pacTBopbl. PacTBOpBI THIpOIU3YIOIIMXCS
coseii. KpuBble TUTpOBaHUs B METOZAE HeUTpanu3zanuu. MHAMKATOpBI B METOAEC HEUTpaIU3aLUU.
[IpakTHueckoe UCIOIb30BAHUE.

Tembl JeKkumii:

1. CyuiHocTs KMCTOTHO-OCHOBHOTO TUTpoBaHus. Pacuer pH B pacTtBopax.

2. KpuBsle THTpOBaHUS B METO/IE HEHTpAIHU3ALIUH.

Tembl NIpaKTHYECKUX 3aHATHMA:

1. Pacuersl B KUCIOTHO-OCHOBHOM TUTPOBaHUHU.

2. KomaokBuyM Mo KMCIOTHO-OCHOBHOMY TUTPOBAHUIO

Ha3zBanus ja6opaTopHbIX padoT:

1. Crannaptuzanus pactsopa HCI o Gype.

2. Ompenenenue Na,CO3 B pacTBOpe.

3. OmpezneneHue KOHIIEHTPAIIMH MUIIEBOM YKCYCHON KUCIOTHL.

4. OrmpepneneHre aMMHaKa B COJISIX aMMOHHS.

Pasznen 3. Teopemuuecmte OCHO6bl OKUCIUmME/IbHO-60CCMAHOBUMETIBHO20 MUMPOGAHUA

CyIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIHHOTO TUTPOBaHUSA. OCOOEHHOCTh PEaKIMii OKUCIICHHS-
BOCCTaHOBJeHHS. OKHCIUTENbHO-BOCCTAHOBUTENBHBIM  MOTeHIMAN. YpaBHeHHe HepHcTa.
Hamnpasnenne OBP. Knaccudukaius METOI0B OKMCIUTEIFHO-BOCCTAHOBUTEIHHOTO THUTPOBAHMS.
Kpubie TutpoBanusi. CrocoObl ompefeneHus TOYKHM OSKBHUBAICHTHOCTU. [IpakTuueckoe
WCTIOJIb30BaHUE.

TeMbl JeKI N

1. Teoperuveckrie OCHOBBI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS

Tembl NIpaKTHYECKUX 3aHATHI:

1. PacueTsl B OKHUCIIUTEIHHO-BOCCTAHOBUTEIIEHOM THTPOBAHUH.

2. KomaokBUYM MO OKUCIUTENHHO-BOCCTAHOBUTETFHOMY TUTPOBAHHIO

Ha3zBanus ja6opaTopHbIX padoT:

1. Omnpenenenue Fe (1) meTomom nepmaHranaToMeTpuu

2. Ompenenenue Cu (I) MmeTomoM HogOMETpHH

Pasznen 4. Teopemuuecxue OCHO6bl KOMNJIEKCOHOMEn 020 mumpoeanus

OO6mias xapakTepHUCTUKa METOJa HCIOJb30BaHUs peakluil KomIulekcooOpa3zoBaHus. PaBHOBecue

AHAJTMTUYECKUX peaklUMi KomIuiekcooopasoBanus. KoHcranTsl ycroiunBoctu. CylIIHOCTh METO/A

KOMIUIEKCOHOMETpUU.  KOMIUIEKCOHBI, = HMX  NPUMEHEHHEe B  XUMHYECKOM  aHaJU3e.

MeTanonHIMKaToOpbl METO1a KOMILJIEKCOHOMETPUN. AHAIUTUYECKUE BO3MOKHOCTH METO/I.
Tembl JeKkumii:



1. Teoperuueckrue OCHOBBI KOMIUIEKCOHOMETOI'O TUTPOBAHUS
Ha3zBanus j1adbopaTopHbIX padoT:
1. Onpexnenenue oO1ei )KECTKOCTH BOJBI METOJIOM KOMIUIEKCOHOMETPUHT

Pa3z[e.11 5. Teopemuqecmte OCHOGblL 0CAOUMESIbHO20 mumpoeanun ‘

Hcnonb30BaHWe TETEPOr€HHBIX CUCTEM B AHAJIUTUYECKOW XMMHMHM M HX XapaKTEepUCTHKA.
PacTBopuMOCTP  ManopacTBOPUMBIX COEIMHEHHH. YCIOBHUS OCaXACHUS U  PACTBOPEHUS
MajopacTBOPUMBIX coenuHeHuil. [lonmxkenue pacrBopumoctu. ConeBoit b dekr. JIpoOHoe
ocaxxneHue. IIpeBpalieHne OJHUX MaOPACTBOPUMBIX COeauHEHUH B Apyrue. [Ipumepsr
UCTOJNB30BaHUSI B aHanmu3e. 1peOoBaHus, MPEOBSBIIEMbIE K pEaKIHsIM OCAXKICHHUS B
TUTpUMETpUUecKOoM aHanuze. Kiaccudukamnuss MeTonoB ocaauTeabHOro TUTpoBaHusA. Kpusas
tutpoBanud. Munukaropel. Meron Mopa, meron ®omnerapna, meron dasnca. IIpaktuyeckoe
MIPUMEHEHHUE METO/a OCAAUTEIBbHOIO TUTPOBAHUS.

Tembl JeKkumii:

1. PaBHOBecue B reTepOreHHbIX CHCTEMAaX

2. Teoperndeckne OCHOBBI OCAAUTEIBHOTO TUTPOBAHUS

Tembl IpaKTHYECKUX 3aHATHH:

1. Pacuersl B 0caguTeIbHOM TUTPOBAHUHU.

2. KomaokBuyM Mo 0caiuTeIbHOMY TUTPOBAHHIO

Pa3nen 6. Teopemuueckue 0cHosvl memooa zpasumempuu

CymHocTh rpaBUMeTpHuYecKoro asanmsa. Kraccudukanus MeETOOB TI'paBUMETPUHM: METOJbI
OTTOHKH, METOJBl OCAXKICHUA. YCIOBUSA M IIPaBHA AHAIMTHUYECKOro ocaxiacHus. [lomydenwue
aMOP(HBIX M KPUCTALIMYECKUX OCAJKOB. TpeboBaHUs, NPeAbsIBIsSEMbIE K OCAXIaeMOl, BECOBOIl
dbopmam, ocagurento. Beraucienus B rpaBuMeTpun. TouyHOCTH aHanm3a. [Ipumepsr.

TeMBI JeKINH:

1. Teoperuueckre OCHOBBI METOJa TPAaBUMETPUN

Pazpen 7. Beeoenue ¢ Puzuxo-xumuueckue Memoowvl aHaAIu3a

OO1w1ast XxapakTepuCTUKa HHCTPYMEHTAIbHBIX MeT010B aHanu3a. Kiaccudukanus GXMA. Ilpsmele
(MeTox TpagyupoBOYHOIO Trpaduka, METOJA CTaHIAPTHBIX J00aBOK, METOJ CpPaBHEHHUS CO
CTaHJAapTOM) U KOCBEHHbIE (TUTPUMETPUUYECKHE) CIOCOOBI M3MEPEHUs] aHAIUTUYECKUX CUTHAJIOB;
abcomoTHbIE (0€33TallOHHBIE) 1 OTHOCUTEIbHBIE METO/IBI.

TeMbl JeKI N

1. Bsenenne B ®U3NKO-XUMHUUECKHUE METOAbLI aHAIN3a

Pa3nen 8. Teopemuueckue ocnosvt xpomamozpagpuu ‘

[TpuHuMnsl XpoMarorpaguueckoro paszaeneHus BemectB. Knaccuduxanus xpomarorpaduyeckux
METOAOB. Xpomarorpauueckuii muk u ero mapameTpbl. KauecTBEHHBI M KOJIMYECTBEHHBIN
aHanmu3. llpunnunuanpHas cxema xpomartorpada. OCOOEHHOCTH Ta30BOM M KUIKOCTHOM
xpomarorpaduu. O61acTi NPUMEHEHHS XpOMaTOrpapuIecKX METO/10B.

Tembl JeKkumii:

1. CymHocTs XpoMaTOrpauueckoro MeToia pa3/ieeHus BeLIeCTB.

2. OcoOEHHOCTH Ta30BOH M )KHIKOCTHOW XpoMarorpaduu.

Tembl IPaKTHYECKUX 3AHATHI:

1. KomnokBuyMm no xpomaTtorpaduu.

Ha3panus 1abopaTtopHbIX padoT:

1. KauecTBeHHBI! U KOJTMYECTBEHHBIN aHAIN3 B Ta305KUIKOCTHON XpoMaTorpadum.

2. OmnpeneneHue HEUTPAILHON COJM B paCTBOPE METOJI0M HOHOOOMEHHOM Xpomarorpaduu.

Paznen 9. Teopemuuecxue OCHO6bl CnReKmpocKkonuu ‘

OcHOBEI CIICKTPOCKOIMUYICCKHUX MCTOOB. Knaccmbmcauml CIICKTPOCKOIIMYICCKUX MCTOHOB. Metoasl



aTOMHOM U MOJIEKYJISIpHOH criekTpockonuu. ITpoucxoxaenne u Buabl cnekTpoB. KauecTBeHHBIN 1
KOJINYeCTBEHHbIM aHanu3. KauectBenHblii aHanu3 no MK-cmektpam. MeToabl KOJWYECTBEHHOIO
aHaJIM3a B BUIUMOHN 00JIacTH. Anmaparypa Jjs CIeKTPOCKOIHH.

TeMBI JeKIM:

1. OcHOBBI CIIEKTPOCKOIIUYECKUX METO/IOB.

2. Metoa MONEKYJISIpHO-a0COPOITMOHHON CIIEKTPOCKOITUH

TeMbl NpaKTHYECKUX 3aHATHIA:

1. KomnokBuyM Ho CrEeKTPOCKOIUU

Ha3panus 1abopaTopHbIx padoT:

1. doromerpuyeckoe onpeaencare Cu (1) Mmeromom rpagynpoBodHOro rpaduka.

2. ®otomerpuyeckoe onpenencuue Fe (11) meromom nobaBok.

Pa3nen 10. Teopemuueckue ocrnoswt 31eKkmpoxumuu

CyIIHOCTh JIEKTPOXUMUYECKUX MeTO0B. OCHOBHBIC TOHSTHS. DJICKTPOJHBIN MPOIECC, CTaIuU
AJIEKTPOIHOTO Tporecca. Kinaccudukanus JIeKTpOXUMUYECKUX MeTOA0B. [loTeHImoMeTpruueckue
MeTo/bl.  Bosbrammepomerpusi.  AMOepoMeTpHs U aMIIEPOMETPUYECKOE  THTPOBAHHE.
Kynonomerpusi. KonnykromeTpusi 1 KOHIyKTOMETPHUECKOE TUTPOBAHHE.

TeMbl JIeKIUA:

1. CyurHocTs 3JIeKTPOXUMUYECKUX MeTO10B. [loTeHmoMeTpuieckie MeTOIbl aHATTU3A.

2. DIJEeKTPOXUMHUYECKUE METO b, OCHOBAaHHBIC HA MIPOTCKAHUE TOKA Yepe3 CUCTEMY.

Tembl NIPaKTHYECKUX 3AHATHIA:

1. KoJutokBHYM MO 3JIEKTPOXUMHUHU

Ha3Banus 1adbopaTopHbIX padoT:

1. Omnpenenenue Fe2+, MnQOg, , Cr2072' METOJOM aMIIEPOMETPUIECKOTO TUTPOBAHMUS.

2. Omnpenenenue NO3™ B BOJie METOJIOM HOHOMETPHH.

3. Ompenenenue Heopranndeckux (H3PO,) u oprannueckux kucior (CH3COOH) meromom

MTOTEHIIMOMETPHUYECKOTO TUTPOBAHHSI.

Pasznen 11. Memoowt npo6ooméopa u npodoonoozomosku

OCHOBHBIE FTalbl aHAJIM3a PA3IUYHBIX 00BEKTOB: OTOOP MPOOBI U MOJATOTOBKA €€ K aHaau3y. Bussl
po0: ChIMy4YHe MaTepuabl, METAJUIbl, ra3bl, JKUJKOCTH, OOBEKTHI OKpYXKaroleil cpeapl. Meroabl
BCKPBITUS TPOO: MOKpBIE U CyXHe CIIOCOOBI PA3JIOKEHUs, ClIeUalIbHble METO/Ibl. MacKupOBaHHeE.
Pasnenenne u  KoHueHTpupoBaHue. KonnuyecTBeHHbIE  XapaKTEPUCTUKH  pa3lelieHus |
KOHLEeHTpupoBaHusd. OcaxaeHue M coocaxjeHue. Okcrpakuusa. CKOpOCTb JKCTPAKIMH.
Krnaccugukanus sxcTpakunoHHbIX mponeccoB. Copbuus. Mexanusm copouuu. Buasl copOeHTOB.
DNEKTPOXUMHYECKHE METO/IBI pa3esieHus. MeToabl ucapeHusl.

Tembl JeKkumii:

1. Meroasl npo6ooTOOpa 1 MPOOOIOATOTOBKU

5. Opranusanusi cCaMoCTOATEILHOH PadoThI CTY/IEHTOB
CamocrosiTenbHast paboTa CTyJI€HTOB MPU U3YYEHUH JUCLMILIMHBI (MOIYJIs) MIPeayCcMOTpeHa
B CJIEAYIOLIMX BUAAX U pOpMax:
— Pabora ¢ neKUMOHHBIM MaTepuajioM, NOMCK U 0030p JUTEpaTyphl M 3JIEKTPOHHBIX
MCTOYHUKOB MHGOPMAIUH 110 UHAWBHIYaJIbHO 33/1aHHOI 1po0ieme Kypca,

— H3yueHue Tem, BBIHECEHHBIX HA CAMOCTOSITEIbHYIO IPOPAOOTKY;
— Tlouck, aHanus, CTpyKTYpUpPOBAaHUE U MTPE3eHTALMS WHPOpMAaLUY,
— BrImoaHeHME qOMANTHUX 3aTaHUH,
— IloaroroBka k 1abopaTOpHBIM pabOTaM U MPAKTUUECKUM 3aHITHSIM;
— IloaroroBka K KOJUIIOKBHyMaM, 3K3aMeHY;



6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI
6.1. YyeO0HO-MeTOANYECKOE o0ecIedeHue
OcHoBHasi JinTeparypa

1. OCHOBBI aHATUTHYECKOM XUMHH [ DICKTPOHHBIH pecypc] yueOHHK B 3JIeKTpOHHOM (opmare: B 2
T.: / mox pen. FO.A. 3omoroBa . — 5-e usn., crep. — Mocksa: Akanemus, 2012, T.1. — 384 c. —
Pexxum noctyna: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-34.pdf

2. OCHOBBI aHATUTUYECKON XUMUU [ DIIEKTPOHHBIN pecypc] ydeOHHK B JICKTPOHHOM (opmare: B 2
1.: / mox pexn. FO. A. 3onoroBa . — 5-¢ u3x., crep. — Mocka: Akanemus, 2012, T.2. — 409 c. —
Pexxum nocryma: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-35.pdf

3. BacunseB B. II. Ananutudeckas XuMusi y4eOHWMK: B 2 KH.: [Dnekrponusiii pecype] / B.IL
BacwibeB . — 7-e u3n., crep. — MockBa: [poda , 2009 - Ku. 1: Turpumerpuueckue u
rpaBuMeTpudeckuii  meroapl aHammza. — 2009, — 368c. - Pexum nmocryna:
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-21.pdf

4. BacunbeB B. II. Ananutuyeckas XxuMus y4eOHHK: B 2 KH.: [Diaexkrponusii pecypc] / B.IL

BacunweB . — 7-e usn., crep. — Mocksa: Jlpoda , 2009 - Ku. 2 : OU3UKO-XUMHYECKUE METOIBI
amamm3a . — 2009. — 384 c. — Pexxum gocryma: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-
22.pdf

JonosHUTeIbLHAS JTUTEpPaTypa
1. JIypwe 10.1O. CripaBouHHK M0 aHATUTHYECKOW Xumuu [Anekrporusiid pecype] / F0.10. Jlypbe.
— 6-e¢ u3nm., mepepab. m gom. — MockBa: AnbsHc, 2013. — 448 c. — Pexxum gocryma:
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-15.pdf
2. TurpuMeTpuyecKre METO/Ibl aHAIM3a: Y4eOHO-METOAMYECKOe TTocoOue. [DIeKTpoHHBIN pecypc]
/ HM. y6osa, T.M. I'uunysiuaa, TOMCKHIA MOJMTEXHUYECKHHA yHUBEpCcUTeT. — Tomck: M31-Bo
Tomckoro HOJIUTEXHHYECKOTO YHHUBEPCHUTETA, 2011. - 96 C.
http://www.lib.tpu.ru/fulltext2/m/2012/m238.pdf
3. Anamutnueckast xumust 1 DXMA. JlabopaTopublii mpakTuKkyM. YacTh 2: Y4eOHO-METOANYECKOE
nocob6wue. [Anexkrponnsiii pecype] / T.M. I'nunymnaa, H.M. JIlyboBa ToMCKuii MOJTUTEXHUIESCKHUI
yHuBepcureT. — Tomck: U3n-Bo Tomckoro nmonurexHuueckoro yHusepcurera, 2013. — 220 c. —
Pexxum poctyma: http://www.lib.tpu.ru/fulltext2/m/2014/m275.pdf
4. OCHOBBI aHAJUTUYECKON XMMHH U XUMHUYECKOTO aHaiu3a (i1 TeoJIOTOB) : yuyeOHOe rmocobue
[Dnextponnslil pecype] / H.H. Uepnsimona, O.A. BoponoBa; HannonanbHbIH HccienoBaTeNbCKHA
Tomckuii monurexuuueckuit ynusepcuter (TIIY). — Tomck: Uzn-so TITY, 2012. — 308 c. —
Pexxum poctyma: http://www.lib.tpu.ru/fulltext2/m/2013/m052.pdf
5. OU3MKO-XMMHUYECKUE METO/bl MCCIEJOBAaHUS U aHalu3a; ydyeOHoe mnocobue [DIeKTpOHHBIN
pecypc] / E.M. Koporkosa, T.M. I'muaymmuna, H.M. J[ly6osa, O.A. BoponoBa, Tomckuii
MOJUTEXHUYECKU yHUBEepcUTeT. — Tomck: M3a-B0 TOMCKOro moJMTEXHUYECKOTO YHHBEPCUTETA,
2011. — 168 c. — Pexxum mocryma: http://www.lib.tpu.ru/fulltext2/m/2012/m241.pdf)
6. Xpomarorpadudeckne METOIbl aHAIM3a: METOIbl aHAIH3a: y4eOHO-METOIMYECKOE IOCOOHeE.
[Onekrponnsiii pecypc] / T.M. T'muaymiuna, JlyboBa H.M.; TOMCKHI TONMHTEXHHUYECKUIN
yauBepcuteT. — Tomck: M3n-Bo Tomckoro monmurexamyeckoro ynmsepcutera, 2011, — 80 c. —
Pexxum poctyma: http://www.lib.tpu.ru/fulltext2/m/2011/m334.pdf

6.2. UudopmaliuoHHOE M IPOrpaMMHoe o0ecrevyeHne
Internet-pecypcer (B 1T.4. B cpeie LMS MOODLE wu np. oOpa3oBarenbHble U OHOIHOTESIHBIC
pecypcbl):
1. Ilepconanbupii  cait  mpenoxaBatenst  (BopomoBa O.A)) -  Pexum  gocryna:
http://portal.tpu.ru/SHARED/o/OAA/academic
2. AHanmuTHYecKas XUMHS: BHICONCKIMU [DnekTpoHHBd pecypc] / T.M. TmanymivHa,
Haunonaneubiii  uccnenoBarenbckuii  Tomckuil monutexuuyeckuid  yHusepcurer (TITY),
Wuctutyr npupoansix pecypco (MIIP), Kadenpa ¢usmueckoit M aHanuTUYECKON XHUMUU
(PAX). — DOmnekrpon. gaH. — Tomck: TPU Moodle, 2017. — Pexum npocryna:
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http://Ims.tpu.ru/course/view.php?id=11501 — u3 xopnopatuBHoii cetn TITY.

3. AHanmuTHYecKast XUMHUsI ¥ (PU3NKO-XUMHUUYECKHE METO/IbI aHAJIM3a: JIEKTPOHHBIN Kypc, .2,
BHJIeoNieKnu: [DnekTpoHHbIN pecype] / H.M. Jlyoosa, O.A. Boponosa; HanmonansHbIiH
HcClieIoBaTeNIbCKUl TOMCKHUI MONMTEXHUYECKUI YHUBEpCUTET, IHKEeHepHas 1IKoJia
MIPUPOJHBIX pecypcoB, OTAeIeHHe XUMUYECKOW HHKEHEPUU. — DJIEKTPOH. J1aH.. — TOMCK:
TPU Moodle, 2019. — Pexxum goctyna: https://eor.Ims.tpu.ru/course/view.php?id=1016 — u3
KopnioparuBHou cetu TIIY.

4. IlpodeccronanbHble 0a3bl JaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI JJOCTYITHBI 10

cebutke: https://wwwe.lib.tpu.ru/html/irs-and-pdb

DekTpoHHO-0HOIMOTeUHast cucTeMa «Jlanby - https://e.lanbook.com/

DnekTpoHHO-0uOIMoTeuHas cucrema «tOpai - https://urait.ru/

Hayuno-snexrponnas 6ubnuoreka eELIBRARY.RU - https://elibrary.ru/defaultx.asp

DnekTpoHHO-0uOIMoTeuHas cucrema «KoHcynbTanT cryaenTa» http://www.studentlibrary.ru/
JIMueH3HoHHOEe TporpaMMHoe obOecnedyeHue (B coorBercTBUM ¢ [lepeunem

JIMLEH3UOHHOT 0 IporpaMMHoro obecneuenus TITY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex Meetings;

Document Foundation LibreOffice; Google Chrome; Microsoft Office 2007 Standard Russian

Academic; Mozilla Firefox ESR; Tracker Software PDF-XChange Viewer; WinDjView; Zoom

Zoom

7. Oco0Oble TpeGOBaHUS K MATEPUATbHO-TEXHUYECKOMY 00ecriedeHHI0 TN CIHIJIMHbI
B yuyeOHOM mpomecce HCHOIB3yeTCs CleAylolee J1adopaTtopHoe O0O0OpYyJIOBaHUE IS
MIPAKTUYECKHUX U JAOOPATOPHBIX 3aHATHIA:

0 No o

Ne HauMeHoBaHHE CIIEIIHAJIBHBIX HaunmeHnoBanue 060pynoBaHust
IOMeIIeHH I
1. Aynuropus amst nposeneHust yaeOHbIX | Kommext obopynoBaHus:
3aHATUH BCEX TUIIOB, KypCOBOTO KommexT yaeoHo# Mebenu Ha 50 mocagounbpix Mect; [kad
MIPOEKTUPOBAHMS, KOHCYJIbTALUH, obmenabopatopHslii - 1 mT., Becwl anextporasie ACCULAB ALC
TEKYIIETO KOHTPOIIS 210 d4 - 1 w.; Becst anekrponnbie KERN - 1 ir, llkad nocyaHbiit
MIPOMEXYTOUHOH aTTeCTalui - 1 wt, locka marautHo-MenoBas 100x200 cMm - 7 mt.;
(yueOHas nmabopatopusi) NabopaTopHas CTeKIISTHHAS rmocya (MepHbIe KOJI0bI, KOOI JUIs
634034 Tomckas 00nacTp, r. ToMmck, TUTPOBaHUS, KOJIOBI ISl XpaHEHHUS PaCTBOPOB, MEPHBIE [IMIIHHIPHI,
JlennHa npocnexT, A. 43A, yueOHbIH MEpHBIE CTaKaHbl, NUNETKH Mopa Ha pa3Hble 0OBEMBI,
kopiryc Ne2, aynutopus 213 IpagyHpOBaHHBIC TIUIIETKH Pa3HBIX 00BEMOB, OIOPETKH);
Cnexrpodoromerp «UNICO-1201» ¢ Habopom ktoBet — 4 wt; YJIK
(3MEeKTPOXUMHUYECKHH CTEH]T C HAOOPOM 3JIEKTPOOB) — 4 IIT;
Honomep «UTAH» ¢ HabopoM 3I1eKTpoIoB — 2 T
2. Aynuropus aist npoBezieHust yueOHbIX | Kommext o0opynoBaHus:
3aHATHUN BCEX TUIIOB, KypCOBOTO Komnetorep - 11 mr.; [Tpunrep - 3 wr.
MPOEKTUPOBAHMS, KOHCYJIBTAINH,
TEKYIIEro KOHTPOJIS 1
MPOMEXYTOYHOH aTTecTalyun
(xomnbroTepHbIit Kiacc) 634034
Tomckas o6aacThb, r. Tomck, JleHnHa
NpOCHEKT, 1. 43A, y4eOHbIi Kopiyc
Ne2, aynutopus 218
3. Aynuropus aist npoBezieHust yueOHbx | Komruiekt obopynoBaHust:
3aHATUM BCEX TUIIOB, KypCOBOTO Kommsrotep - 1 mr.; [Ipoexrop - 1 mr.
MIPOEKTUPOBAHUS, KOHCYIIbTAIUH,
TEKYILEr0 KOHTPOJIS U
MPOMEKYTOUHON aTTecTalluu
(TmoTOYHAs JIEKIIMOHHAS ayTUTOPHSI)
634034 Tomckast ob6macTh, T. TOMCK,
Jlenuna mpocriext, 1. 43A, y4eOHbIH
kopmyc Ne2, aynuropus 301

PabGouast mporpamMma cocraBieHa Ha ocHoBe OOIIEH XapaKTEPUCTUKH OO0pa30BATEIHHOU
nporpammsl 1o Harpasienuto 18.03.01 «Xumuueckas rexHonorus» (mpuema 2018 r., ounas gpopma
00y4eHus).
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PazpaboTunk(n):

Jlomknocts OHO

JIOLIEHT Boponosa O.A.

Ilporpamma osoGpena ma 3acefanuu Bhinmyckaiomero OT/ENCHHS XMMHUECKOH HHKCHEPHH
(mpotokoi ot 31.05.2018 r. Ne12).

3asenyrommit kadeapoii —
pykosoauresns OXU na npasax xadepbl 0%

JLX.H, ipodeccop /Kopotkosa E.1./




JIucT n3MeHeHuii padoyeil mporpaMMbl TUCHHUILIAHBI

YueOHbIii rog Copaep:xaHue /U3MeHEHHE OO0cyskeHo Ha
3aceqannu OXH

2019/2020 | Buecenbl u3MeHeHUs B yueOHO-MeToquueckoe obecrieuenue | [Ipotokon Ne 7 ot

y4eOHBIA JTUCIUIUIMHBI, aKTYaJIU3UPOBaH CIIMUCOK JTUTEPATYPhl C 20.05.2019 1.
roj Y4€TOM pa3BUTUsI HAYKU, TEXHUKU U TEXHOJIOTUI;

aKTyaJIM3UPOBAHO MaTepUaIbHO-TEXHUYECKOE 0OecIeueHHe

JUCLIUIIAHBI
2018/2019  |M3meHeHBI (HOHIBI OLICHOYHBIX CPEICTB JUCLUILIMH, B IIPOTOKOJI oT
y4eOHBIA cootBeTcTBUU ¢ ipukazamu TIIY ot 25.07.2018 . Ne 58/ox | 27.08.2018 1. Ne 1
roj «O0 yTBepk/IeHUH U BBEJICHUU B jeiicTBHE «CHCTEMBI

OIICHUBAHMUsI pPe3y/IbTaTOB 00ydeHus B ToMcKOM
MOJIMTEXHUYECKOM yHUBepcurere» u oT 25.07.2018 r. Ne
59/on «O0 yTBepKI€HUU U BBEACHUH B JICHCTBUE UHOMN
penakuuu «I[lonoxeHus o MpOBEIEHUH TEKYIIEro KOHTPOJISI
Y IPOMEKYTOUHOM aTTectanuu B TITY »

2020/2021 |H3meHena Gopma paboyeii IporpaMMbl B COOTBETCTBUH C [Iporokois Ne 15 ot
y4eOHbII npukazoM TIIY ot 06.05.2020 r. Ne 127-7/06 «O6 19.06.2020 r.
roj yrBepxkaeHnn hopm nokymeHToB OOII», akTyanuzupoBaH

CITMCOK JIMTCPATYPhL




