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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

BK-2. CnocobeH uCHoib30BaTh 3TUYECKUE MPHUHIMIBI B  MPO(HECCHOHATHLHOM
JESITENIbHOCTH;

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YNIBTATHl XUMUYECKUX
HKCTIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTIX XHUMHUU;

OIIK-2. CiocobeH MpoBOIUTH CUHTE3, AaHATN3, U3yUYEHUE CTPYKTYPHI U CBOWCTB BEIIIECTB
Y MaTEepUaJIoB, UCCIIEOBATh MPOLIECCHI C X YUACTUEM;

OIIK-3. CriocobeH mpUMEHSTh PaCu€THO-TEOPETUIECKUE METOIBI JUIs U3YYECHHUS! CBOWCTB
BEIIECTB U IPOLECCOB C UX yYaCTHEM, HCIOJIb3ysd COBPEMEHHOE MPOrpaMMHOE OOEeCrieueHue U
0a3bl JTaHHBIX TPO(ECCHOHATFHOTO HA3HAYCHUS;

[IK-1. CnocobeH miaHupoBaTh pabOTy W BBIOMpPATh aJeKBAaTHBIE METOJbl PEIICHUS
Hay4YHO-HCCIIEeI0BATENIbCKUX 3a/1a4 B BEIOpaHHON 007aCTU XUMUHU, XUMUYECKON TEXHOJIOTHUH WIIN
CMEXHBIX C XMMHEH HayKax;

IIK-2. CnocobeH Ha OCHOBE KpHWTHUYECKOTO aHanm3a pesyiabraroB HUP u HUOKP
OLICHHMBATh MEPCIEKTUBBI UX MPAKTUYECKOTO NMPUMEHEHMS U MPOAOIKEHUs paboT B BIOpaHHOMN
001acTH XUMHUH, XMMHUYECKON TEXHOJIOTUU WIIM CMEKHBIX C XUMUEH HayKax;

[IK-7. CnocobeH mnpoBOIUTH AaHANU3 XUMHYECKOIO COCTaBa MPUPOJHBIX H
TEXHOJIOTUYECKHX OOBEKTOB.

Pe3ynpTaTamu OCBOECHHUS AUCUUILIMHBI SIBJISIOTCS CIIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETEHITUI:

POBK 2.1 3HaeTr 0CHOBBI U MPUHIMIBI TPO(ECCHOHATBHON ITUKH B COOTBETCTBYIOIIEH
obmactu mpoecCHOHATEHOMN e TENHbHOCTH

POOIIK 1.1 3naer TeopeTnyeckie OCHOBbI HEOPraHMUECKOMH, OpPraHu4eCcKoi, GPU3NIECKOM
U QHAIUTUYECKOW XUMHH, MPUMEHSET UX MPHU pPEHIeHUH Mpo(decCHOoHANbHBIX 3ajady B JPYIHX
001acTAX XUMHUH.

POOIIK 1.2 VYmeer cHCTEMaTH3UpOBATh W  HHTEPIPETUPOBATH  PE3YJIbTATHI
HKCIEPUMEHTOB M PACUYETHO-TEOPETUYECKUX pabOT C HCIHOJIb30BAHHMEM TEOPETHUECKUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/Ie]IOB XUMHUH

POOIIK 1.3 YmMeer rpamoTHO (hopMyIUpOBaTh 3aKIFOUEHUS U BBIBOJIBI IO PE3yJIbTaTam
paboThI

POOIIK 2.2 3HaeT TeopeTHYECKHE OCHOBBI METOJOB M3YyYECHHUS COCTaBa, CTPYKTYpPhI U
CBOICTB J1JIs1 TPaMOTHOT'O BHIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYMeer mnpoBOIUTH CTaHIAPTHBIE CHHTE3bI IO TOTOBBIM METOIMKAM,
BBITNIOJIHATh CTaHAAPTHBIC OINEpaluu s ONpeAeieHHs XUMHUYecKoro M (a3zoBOoro cocraBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BATh CEPUITHOE HAyyHOE 000pyA0BaHUE ISl U3yUEHUs
UX CBOMCTB

POOIIK-3.1 3Haer OCHOBBI TEOPETUYECKON (PU3MKH, MATEeMaTUYECKOro aHajiau3a H
KBaHTOBOW XMMHUH, OCHOBHBIE TEOPETHUECKUE U TIOTYIMIUPUUECKUE MOJIEIH, TPUMEHSIEMbIE TIPU
pELIeHNUH 33a]]a4 XUMUYECKON HAIpaBIE€HHOCTH

POOIIK 3.2 VYmeer pewmarb pacyeTHO-TEOPETHUUYECKUE 3aJa4M  XMUMHUYECKOM
HAIMPAaBJIEHHOCTH IO pa3pabOTaHHBIM METOUKAM, UCIIOIb30BATh allapaT TEOPETUIECKONH XUMUU
1 (PUBHKH TSI TPAMOTHOM MHTEPIPETAINH MTOJTyY€HHBIX PE3yIbTaTOB

POIIK 1.2 Ymeer BbIOMpaTh SKCHEPUMEHTATIbHbIE U PACUETHO-TEOPETHUECKHE METOMbI
pElIeHNs MOCTaBICHHON 3aJaui, UCIOJIb3Ysl TOCTUKEHUSI COBPEMEHHON XMMHUYECKOW HAyKH, U
UCXO0/I U3 UMEIOIUXCS, MaTepUaIbHbIX, HH(POPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

POIIK 2.1 Ymeer cucremaTu3upoBaTh HH(popMmanuio, mnoirydeHHyio B xoge HUP u
HHWNOKP, aHanu3upyer ee U CONOCTABIISIET € JINTEPATYPHBIMU JTaHHBIMU

POIIK 7.1 YMmeer BBINOJHATH CTaHJApTHBIE ONEpaluu MpobooTdopa, MpoOONoArOTOBKH,
XMMHUYECKOT0 M (PU3MKO-XMMUYECKOT0 aHAIN3a PA3IMYHbIX OObEKTOB



2. 33}13'{1/1 OCBOCHHUSA NTUCHHUIIJINHBI

— Hayuntbcsi moHUMAaTh CBSI3b XMMHYECKHUX CBOMCTB 3JIEMEHTOB C UX IOJIOKEHUEM B
MEPUOIUYECKON CUCTEME, CYyTh OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKHU JIJIsl OMUCAHUS XUMHUUECKHUX
paBHOBeCHH, KlTacCU(UKAITUIO0 XUMUYECKUX PEaKIMi, OCHOBAHHYIO Ha MX MPUPOJIE.

— V3HaTh TEOPETHUUYECKUE OCHOBBI 0a30BBIX XUMUYECKHUX JUCIIUILIHH.

— YMeTh cucTeMaTu3upoBaTh U aHAIM3UPOBATH PE3YJIbTAThl AHATUTUYECKIUX XUMHUUECKUX
9KCIEPUMEHTOB, HAOIIOACHU, U3MEPEHUII.

— YMeTh pemaTrh TUIOBBIE ydYeOHBIE 3a7a4d 10 OCHOBHBIM (0a30BBIM) XUMHUYECKHM
JTUCIUTIITUHAM.

— OBiageTh CIOCOOHOCTSMHU MHTEPIPETAIIMH PE3YIHTATOB COOCTBEHHBIX KCIIEPUMEHTOB
1 uX 00pabOTKH ¢ UCTIOIB30BAHUEM METOa MaTEMAaTHIYCCKON CTATUCTUKH.

— OBnazneTp TEXHUKOW MPOBEAECHUS XUMHYECKOIO SKCIEPUMEHTA ¢ COOII0ICHUEM HOPM
0€30MacHOCTH M MPaBHII O(OPMIICHHUS €T0 Pe3yJIbTaTOB.

— Hayuurtbcst mpoBOAUTH MPOCTHIE XUMUYECKUE OIBITHI 10 MPEIIaraéMbIM METOJANKAM C
WCIIOJIb30BAHUEM CEPUMHOTO y4eOHOTO 000PY10BaHMUS.

— Hayuutbest popmynupoBath BHIBOABI IO PE3yJIbTaTaM aHAIU3a HKCIIEPUMEHTAIBHBIX U
pacuyeTHO-TEOPETUUECKUX PadOT XUMUYECKON HAIPaBIEHHOCTH.

3. MecTo THCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Monayns «MeTobl aHATUTHYECKOWM XHMHUW» OTHOCHUTCS K 00S3aTebHON YacTH
o0pa3oBaTeNbHON MPOTpaMMbl W BKIIIOYAET JIBE JUCIMIUIMHBI «AHAIUTHYECKAs XUMUSD» U
«DPU3UKO-XUMHUYECKHE METOEI aHAIIN3aY

4. Cemectp(bl) ocBOeHusi U GopMa(bl) MIPOMEKYTOUHOM aTTEeCTALMHU MO JUCIUIIMHE

AHanuTHyecKas XUuMHs:

Tpetuii cemectp, 3a4eT

Tpetuii cemectp, IK3aMeH

YeTBepThlii cemecTp, 3a4eT
UYeTBepThIii cemecTp, KypcoBasi paboTa
YeTBepThlii cemMecTp, IK3aMEH.

OU3NKO-XUMHUYECKUE METO/Ibl aHAIIN3A!
YeTBepThlil cemecTp, 3a4eT

5. BxogHble TpeOoBaHMsI 1JIs1 OCBOEHHS THCIMILIMHBI

[[J'Iﬂ yCIICMIHOTO OCBOCHUA JUCHUIIJIMHBI Tpe6y10TC$I PE3yJIbTaThbl o6yquH${ 110
CJICAYIOIIUM OTUCHUIIMHAM: HCOPraHU1ICCKasd XUMHUs, MaTCMATHUKa, (I)I/I3I/IK8., I/IH(i)OpMaTI/IKa.

6. SI3bIK peasuzanmun

Pycckuii

7. O6bem Moy

Oo1as TpyA0eMKOCTh MOy cocTaBiseT 19 3.e., 684 yacoB, U3 KOTOPBIX:
-nexnuu: 80 u.
-nabopaTopHsble: 224 .
-IPaKTUYECKUE 3aHATHS: 48 u.
B TOM YHCJIE TTPaKTHYECKas MOATOTOBKA: 272 4.
O0BbeM caMOCTOSTENBHON padOThI CTY/ICHTA ONPEACICH YICOHBIM IIIAHOM.



8. Conep:kanue TUCHUILIUHBI «AHATUTHYECKAs] XUMHS», CTPYKTYPHPOBAHHOE IO
TemaM (3 cemectp)

Monayab 1. BBenenune. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIIUM.
KucnoTHO-0CHOBHBIE peaKIInu.

Tema 1. Bgeoenue. Obwee npedcmagienue 0 XUMUYECKOM auaiuze. 3HAUCHUE
XMMHWYECKOTO aHajii3a B HayKe, TEXHUKE, OXpaHe OKpykaromiei cperpl. OOBEKTH aHaIM3a.
KauectBeHHblif ©u KOJIMYECTBEHHbIM aHanu3. OCHOBHBIE CTaJAMM aHaIMU3a: MPOOOOTOOP,
poOOTIOArOTOBKA, HM3MEpeHne, 00padoTka pe3ynbTaToB. MeTOApl W METOIMKH aHalIH3a.
AnanuTHueckas ciry>k0a. AHaTUTHYECKast XUMUS KaK HayKa, €€ LIeJIH U 33/1a4H, CBS3b C APYTUMH
HayKaMH, OCHOBHBIE JTaIlbl €€ pa3BUTHs. BUpl aHanm3a: W30TOMHBIHN, JIEMEHTHBIH, CTPYKTYpHO-
rpynnoBoi ((hyHKUIMOHANIBHBIN), MOJIEKYJISIPHBIM, BEIIECTBEHHbIH, (a30Bbli. XUMHUYECKUE,
¢uznueckue M OUOJIOrMYECKHME METOJbl aHanu3a. Makpo-, MUKpPO- U YJIbTpPaMHUKpOaHaIU3.
AKXTyanbpHBIE aHAIUTHYECKHE TPOOIEMBbI: CHIDKEHHE TIpesena OOHapYKCHHS; TIOBBIIICHHE
TOYHOCTH M M30MpaTENbHOCTH; OOecnedYeHne OHKCIPECCHOCTH; aHalu3 0e3 pa3pyllieHus;
JIOKAJIbHBIN aHaIM3; TUCTAHIIMOHHBIA aHamn3. OCHOBHbBIE TEHACHIIUHM Pa3BUTHs aHAINTHUECKOU
XAMHW: WHCTPYMEHTAIN3AIUS, aBTOMATH3allMs, MaTeMaTH3alHsd, MUHUATIOPU3AIHs, CO3IaHue
CEHCOPOB U pa3paboTka TecT-MeTo10B. HayuHas xumuKko-aHanuTH4YECKas JIUTEpaTypa.

Tema 2. [Ilpoboombop u npobonoocomosxa. OtrOOp TPOOBI Ui  aHAIM3A.
[IpeacraButensHOCTh TIPOOBL. DakTOpBl, OOYCIOBIMBAIOIIAE pa3Mep M Crmocod ordopa
MpeicTaBUTENbHOM MpoObl. ['eHepanbHas (epBuyuHas), 1adopaTopHas U aHAIU3UpyeMas MPOoOkL.
Ot60p mpoO TOMOTEHHOro W reTeporeHHoro cocrasa. CrocoObl MOMy4YeHHUS CpelHe MpoOb
TBEPAbIX, KUJKUX U Ta3000pa3HbIX BEUIECTB, IEPBUYHAS 00paboTKa U XpaHeHHe npod. CriocoOsl
poOONOATOTOBKU: HM3MEIbUYCHUE, PACTBOPEHHE, TepMooOpaboTka, 00paboTka peareHTamHu.
Oco0eHHOCTH pa3fioKeHus: opraHndeckux BemecTB CriocoObl ycTpaHeHHs U yueTa 3arpsi3HeHU
Y IOTE€Ph KOMIIOHEHTOB P MPOOOIOATrOTOBKE.

Tewma 3. Ocnosnvie 3axonomeprocmu npomexkanus xumudeckux peaxyu. OCHOBHBIE THIIbI
peakiuii, TOpPUMEHAEMbIX B XHMHYECKMX METOJax  aHalu3a: KHUCJIOTHO-OCHOBHBIE,
KOMILIEKCOOOpa30BaHusl, OKUCIEHUA-BOCCTaHOBIeHUS. [Iporeccsl 00pa3oBaHusl U pacTBOPEHUS
ocagkoB. DakTopbl, BIUAIOUIME Ha paBHOBecHE (KOHIICHTpAIMM peareHToB, TemIepaTypa,
npupoaa pacteoputens, pH, koHkypupymomue peakunn). Oopmbl CylIeCTBOBaHHUS BEILIECTB B
pactBope. ComnbBaranusi, HOHHU3aUusA, Aucconuanus. [loBeaeHHe  AIEKTPOIUTOB U
HEIJICKTPOJIUTOB B pacTBopax. Teopus Jlebas-Xrokkens. Koaddunmuentsr aktuBHOCTH. Brinsiaue
MIOCTOPOHHUX 3JIEKTPOJIUTOB Ha PABHOBECHS PEAKLUMNA U Y4eT 3TOr0 BIMSHUS IpPU MPOBEICHUU
aHanu3a (comeBor addekr). OOmas M paBHOBECHAs KOHIICHTpalnuu. MoJIbHAs JIOJIsI MOHA.
KoHncTantsl paBHOBecHs peakiMil U MPOIECCOB: TEPMOJMHAMUYECKUE, KOHIIEHTPAIlMOHHBIE,
ycioBHble. OmnucaHue CIOXKHBIX paBHoBecuid. ['paduyeckoe omucanue paBHOBeCUU
(pacnpenenurtenabHbIe U KOHLIEHTPALIMOHHO-TorapudMuueckue nuarpammsbl). [Ipunnumne pacuera
XUMHYECKUX PAaBHOBECHUH.

Tema 4. Kucromno-ocnosnvle peakyuu. lIpuMeHeHHE KUCIOTHO-OCHOBHBIX PEaKIMi B
aHanuse. OCHOBHBIE TEOpUU KHUCIOT U OCHOBaHui: Appenuyca, bpencrema-Jloypu, Jlbtouca,
YcanoBuua. IIpeumymiectBa mnporonutuyeckoir Teopun bpencrena-Jloypu. ConpskeHHbIE
KHCIIOTHO-OCHOBHBIE Tapbl. BiinsHue pacTBopuTess Ha CUIy KHCIOT U ocHOBaHUi. KoHcTaHTHI
KHCIIOTHOCTH M OCHOBHOCTU. ABTomnpotonu3. Jluat u muonuit. O00OIIeHHbIE MTPEICTaBICHUS O
KHUCTIBIX, IIENOYHBIX W HEUTpalmbHBIX cpemax, Mmkaga pH B pa3HBIX pPacTBOPUTENSX.
Knaccugukanuss pactBopureneid Mo UX CHOCOOHOCTM K aBTONPOTOJIM3Y M pOJIH B
npoToiauThdeckoM  mporecce.  Husenmupyromuit  u auddepenuupyromuit  3hpeKTs
pactBoputenell. BaxHeiimue HeBogHbIe pacTBopuTenn. COCTOSHUE BEIIECTBA B PacTBOpax ¢
Pa3IUYHON KUCIOTHOCTHIO. KHCIIOTHO-OCHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX CUCTEMAX.
Pacuer monu 3amannHOl (hopmbl BemiectBa mpu aaHHoMm pH. BydepHbie pacTBopbl B aHamuse.
Mexanusm OygepHoro aencTBus, OydepHas emkocTb. BbriOop Oydepnoil cucrembl. Pacuer
n3MeHeHust pH npu BBeseHUM KUCIOT U mmienoded. HnuBuayansHble BemecTBa ¢ OypepHbIMU



cBoiictBamu. AMdomutel. COCTOSSHHE pPACTBOPEHHOTO BEIIECTBA B PACTBOpax C pa3HOU
KHUCJIOTHOCTBIO. Pacuer pH BOJHBIX 1 HEBOJIHBIX PACTBOPOB PA3HOIO THUIIA.

Tema 5. Memoowt obnapysicenus u uoenmugurayuu. XaMAIECKHE METOIBI O0OHAPYKCHUS
BellecTB. Peaknuu oOHapyXeHusT U pasjeneHus. YyBCTBUTENBHOCTh M CEJIEKTUBHOCTH
AQHAIUTUYCCKUX PEAKIMH. XapaKTEPUCTUKH YyBCTBUTEIBLHOCTH U CIIOCOOBI TMOBBIIICHUS
CEJICKTUBHOCTH Ka4eCTBEHHOW peakmuu. Kiiaccupukanum KaTHOHOB M aHUOHOB B XUMUYECKOM
aHaynze. CucreMaTU4ecKUil U JpOOHBIN METOABI aHaau3a. TUIlbl peakluii, UCTIO0Ib3yEMbIE B HUX.
JleficTBUE TPYIIIOBBIX peareHToB M 4yacTHbie peakuuu Ha kKatuousl |, Il u Il ananmuTHueckux
rpynn. CrnocoObl nepeBefieHUss B pacTBop xjiopunoB HoHOB |l u cyneparoB nonos Il
aHanuTudeckux rpynm. Cxema ananusa cMecu katioHoB |, Il u 1l ananurnueckux rpynm.

Moayab 2. Peakiuu KOMILIEKCOOOpPA30BaHUS M OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIbHbBIC
peaxkuuu.

Tema 6. Peaxyuu KOMNJIeKCO0OPAa308aHusL. [Tpumenenue peaxkuuii
KOMIUIEKCOOOpa3oBaHuss B aHanuze. Kiaccudukanuss — KOMIUIEKCHBIX — COEAMHEHM.
KoopaunanmionHoe 4uciio, JEHTAaTHOCTb, X€NaThl, BHYTPUKOMIUIEKCHBIE  COCIUHEHUSI.
CryneHuaTelii  XapakTep  KOMIUIEKCOOOpa3oBaHus.  KonudecTBeHHblE  XapaKTEPUCTUKHU
paBHOBECHS] KOMIUIEKCOOOpa3oBaHUsS: OOLIME U CTyNEeHYaTble KOHCTaHTbhl YCTOWYMBOCTU U
HECTOWKOCTH; 3aKOMILJIEKCOBAHHOCTh; CTETIEHb 00pa30BaHMsl, Cpe/iHee KOOPANHALMOHHOE YHUCIIO.
@daxTopsl, BIAUSIONIME HA PAaBHOBECHE KOMILJIEKCOOOpPA30BaHHUA, YIPABICHUE ITHUM IPOIECCOM.
Bnusinue xoHIEHTpanuu cBOOOAHOIO JHWraHia Ha paBHoBecue. OrmnpeaeneHHe MUHAMAaTbHON
KOHIEHTPALlUU JINTaHAa, HEOOXOAMMOW Uil JOCTH)KEHMsS 3a/laHHOM 3aKOMIIEKCOBAaHHOCTH.
JlnarpamMmsl pacripeieleHHsi KOMIUIEKCOB Pa3HOro cocTaBa. BiusHue koMIuiekcooOpa3oBaHus Ha
MPOLIECCHl OCAXJEHUST U PACTBOPEHHUS, KHCIOTHO-OCHOBHOE pABHOBECHE, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBa BemecTB B xojae aHanuza. CrnocoObl  MOBBIIIEHUS
YYBCTBUTEIBHOCTHU U CEJIEKTUBHOCTH METOJIMK aHAJIN3a C IPUMEHEHHUEM KOMILIEKCOOOpa30BaHMUsL.

QOYHKIHMOHATIBHO-aHATUTUYECKNE Tpynnbl. BiusHue HX NOpUpOnbI, PaCHOJIOKEHMUS,
CTEPEOXMMHUH MOJIEKYJl pPEareHTa Ha €ro B3auMOJEHWCTBUE C HEOPraHMYECKMMHU HWOHAMHU.
MackupoBanne. BaxkHellme OpraHuyecKue peareHThl, MPUMEHSEMble B aHAIU3E A
pasneneHus, OOHApyXeHHs, ONpeAeNeHUs HOHOB METauIOB, Il MacCKUpPOBaHHUS W
JNE€MaCKHPOBAHMSL.

Tema 7. Oxucnumenvro-6occmanosumenvhsle peakyuu. lIpuMeHeHne peloKC-peaKkyii B
aHanuze. Pepokc-mapa, pemokc-mepexoJ M KOHCTaHTa ero paBHoBecus. OOpaTtuMeie U
HeoOpaTtumMble pefokc-nepexopl. CTangapTHeIe U popmanbHble pefoKc-noTeHIHanbl. CrocoObl
M3MEPEHUS U pacyeTa paBHOBECHBIX PENOKC-TIOTEHIMANOB. PacueT KOHCTaHT paBHOBECHS Yepes
OKHCJIUTENbHO-BOCCTAHOBUTEIIbHBIE MOTEHUIHANBI. HampaBieHue penokc-mpolecca B pacTBOpE,
MpEeACKa3aHUe TOr0 HAMPABIEHUS C MOMOIIbIO NOTEHUHATOB. CKOPOCTh U MEXAaHU3M PEIOKC-
npoueccoB. BaxkHelne OKHCIUTENN U BOCCTAHOBUTENH, UCIIOJNb3yEeMbIE B aHAIIM3€E; CIOCOObI
HaIlpaBJICHHOTO U3MEHEHUs MX CUJbl. PaKTOpPBI, BIUAIONIME HA IMOJIOKEHUE PaBHOBECUS MPU
MIPOBEJICHUH PEJIOKC-PEaKIfii B paCTBOPAX, YUET ITHX ()aKTOPOB IPH MPOBEICHUU aHAIIN3A.

Memoowl obHapyscenus u uoenmugurayuu. JIeiicTBue rpyImnoBeIX peareHTOB U YaCTHbBIE
peakiuu Ha katuonsl 1V, V, VI ananutudeckux rpynn. Pazaenenue cMecu KaTHOHOB Ha TPYIIIBI
JeMCTBHEM IPYIIIOBBIX PeareHTOB. X0/ aHaIM3a cMecu kKatnoHoB |V-VI ananutudeckux rpymi.
WNonnsiit oomen. Pa3znenenue katuonos 1V, V rpymm ¢ noMoiibio HOHOOOMEHHUKOB. CyITHOCTh
skcTpakiuu. E€ mpuMeHnenue ais oOHapyKEHUS U pa3AeTIeHHs HOHOB.

Moayas 3. Ilporeccsl ocaxaeHUs U COOCAKICHUS. DKCTPAKIIMOHHBIE U COPOIIMOHHBIE
METObI pa3/IeeHUsI U KOHUEHTPUPOBAHMSL.

Tema 8. Ilpoyeccwi ocacxcoenus u coocazicoenus. VIcmonb30BaHNe POIIECCOB OCAXKICHUSI-
pacTBOpEHUs B XMMUYECKOM aHain3e. PaBHOBECHE B CUCTEME «PacTBOP-0CaAoK». KOHCTaHThI
pacTBOPpUMOCTH (TEPMOJUHAMUYECKHE, KOHIICHTPAIIMOHHBIE, YCJIOBHBIE) M PACTBOPUMOCTH
MaJIOPaCTBOPUMBIX COEIMHEHUN, B3aUMOCBSI3b ATHUX BEIMYMH. @DakTopbl, BIUAIONIME Ha
pPacTBOPUMOCTh OCAJIKOB: TeMIlepaTypa, MOHHAsl Cuja PacTBOpa, MPUCYTCTBUE OAHOUMEHHOIO
noHa, pH, mpuposa pacTBOpHUTENs; MPOTEKAHUE PEAKIIUN KOMIUIEKCOOOpa30BaHUsI, OKUCIICHUS-



BOCCTAHOBJIEHUS U Ap. BO3MOXXHOCTb pa3ieieHusl aHaJIUTOB IIPU BapbUPOBAHUU KOHLIEHTPALUU
ocaautens. J[poGHOe ocaxkIeHHE.

HeoGxonmumocTs paszienieHusi ¥ KOHIIGHTPUPOBAHUS MUKPOIIPHUMECEH, Kiaccu(uKarus
METOJIOB TI0 THUIy MCIOJb3yeMbIX (pa3oBbIX paBHOBecHi. KoimuecTBeHHBIE XapaKTEPUCTHKU:
Kod(ppULMEHT pacupeeneHns, CTeNIeHb U3BJICYCHHUs, CTETNICHb pa3zefeHusl. MHOrocTyrneH4arble
npoueccel. CoueraHue METOJOB pa3/JelieHUss U KOHLIEHTPUPOBAHUS C METOJAaMHU OIpeAeiIeHUS
(rubpumHBIe METOIBI ). Pa3nenenue noHoB npu qpodHOM ocaxkaeHnu. Coocaxaenne. Kommekropbl
— OpraHuyeckue U Heopranuueckue. OCHOBHbBIE IPUEMBI COOCAXKACHHUS.

Tema 9. Dxcmpakyuonnvie u copoyUOHHbIE MEMOObL PA3OENeHUsL U KOHYEHMPUPOBAHUS.
Copbuus kak croco0 KoHIeHTprpoBaHui. Mexanu3m copounu. CopOEHTHI, HCIIOB3yEeMbIe TIPU
KOHIICHTPUPOBAHUN MHKpoOTpuUMecel. AKTHBHBIE yrii. MIoHOOOMEHHBIE U XeIaToo0pa3yromue
copOentsl. [TonsiTHe 00 HOHOOOMEHHON XpoMmaTorpadun. KpemHaesemsl.

OKCTpakiMsi Kak METOJl pasliesieHuss U KOHueHTpupoBanus. Knaccudukanms
AKCTPAKIMOHHBIX TporeccoB. OCHOBHBIE 3aKOHBI M KOJIMYECTBEHHBIE XapaKTEPUCTUKU. 3aKOH
beptino — Hepucra. ®akrTophl, BIMSIOIIME HA CTENEHb W3BICYEHHUS TNPU  OJHOKPATHOMN
skcTpakiuu. CreneHb M3BJIEUEHMS] IPU MHOTOKpaTHOM 3KcTpakuuu. Beibop pH skcrpakuuu.
Baxmweiimme skcTpareHTsl U TpeOOBAaHUS K HUM. DKCTPAKIIMOHHBIE PEAareHThl NP M3BIICYCHUHT
METaJJIOB. OKCTpakKlMsg Xe€JaToB: BJMSHHE KOHIIGHTpallMM peareHTa, BenauuuHbsl pH.
[IpakTHyeckoe NCIoIb30BaHNUE IKCTPAKIMH. J[pyrre MeToabl pa3aeaeHusl 1 KOHIIEHTPUPOBaHUS:
KalWUISIPHBIN 371eKTpodope3; METOIbl UCTIApEHUS; YIIpaBisieMasi KpUCTaTu3allns.

Memoowr obHapyscenus u uoenmughuxayuu. Knaccupukamus aHHOHOB B KaU€CTBEHHOM
aHanu3e. JleficTBre IPyNIIOBBIX peareHTOB M YacTHbIE peakiuu anuoHOB |, 11, 11l ananuTnaeckux
rpynmn. Cxema aHaim3a cMecH aHHOHOB. (Cxema aHalM3a CyXHUX COJIEM W WX CMECEH.
[IpoGomnoaroToBka u nNepeBoi B paCTBOPEHHOE COCTOSIHUE.

Conep:xkaHue IMCUMIUIMHBI «AHAJUTHYECKAs] XUMHS», CTPYKTYPHMPOBAHHOE 10
TemaMm (4 cemecTp)

Monyasb 4. BeeaeHue B KOJIMYECTBEHHBIN aHAIU3. [ paBUMETPUYECKUIN METOI.

Tema 10. 3adauu u memoowvl KoauuecmeenHo2o aHaIU3d. AHATATAYECKUNA CHUTHAIL.
OKCTEHCUBHBIE U MHTEHCUBHBIE CBOMCTBA BewlecTB. M3mepeHne maccsl. Becbl: aHanuTH4eckue,
MOJIyMHKPO-, MUKPOBECHI, TAOOPAaTOpHbIE TEXHUUYECKUE BeChbl. MeTO bl B3BEIIMBAHUS, HCTOUHUKU
MOTPEITHOCTEH PH B3BEIIMBAaHUU. TeXxHMKa B3BenBaHus. M3Mepenrue o00béMoB. Buasl MmepHOi
MOCY/Ibl: MUIIETKU, OIOpPEeTKH, MepHble KoyObl. E€ HazHaueHue. VICTOUHUKY MOTpemIHOCTeH mpu
U3MepeHuu 00bEMOB.

Tewma 11. I pasumempuueckuii memoo aunanuza. CynmHOCTb TPAaBUMETPUUYCCKOTO aHAIIN3A,
MpeuMyliecTBa U HelocTaTku MeToja. OcaxaaeMast u rpaBUMeTpuueckas GopMbl; TpeOoBaHuS,
npenbsiBiasieMble K HUM. ['paBumerpuueckuii (akrtop. MexaHu3Mm mporecca OCaxJACHHUS.
OO0pa3zoBanue ¥ CBOWCTBAa KOJUIOMAHBIX dYacTull. Koarymsiuus KOJJIOMAHBIX PacTBOPOB.
[Mentuzanusa. Kpucramnudyeckue u amopdHble OcCaIku. 3aBHUCUMOCTh CTPYKTYpPhl OCajka OT
CKOpOCTH 00pa30oBaHUsl TEPBUYHBIX KPHUCTAUIOB, HMX pocTta. llpomeccel, mnpuBoasdmme K
3arpsi3HeHuto ocaakoB. CoocaxkaeHue: aacopOuus ¥ OKKIIO3Ms, H30MOP(H3M, MOCIeIyIoIIee
OCaXJeHHE. YCJOBHS TONYYEHUS YHCTBIX OC3JKOB M TpaBuMeTpuueckux (opm. TexHuka
ocaxksieHusd. OTHOCUTENIbHOE NEPECHINIEHUE. Y CIOBHS TOJNYYEHHUS] KPYMHOKPUCTAIIMYECKUX M
amop¢HbIX ocankoB. OcaxaeHue U3 romoreHHoro pactBopa. Crapenue ocaakoB. [loBTopHoe
ocaxaenue. IIpombiBanne ocaakoB. BpiOop mpoMmbiBHON xkuakocTH. [IpeBpamienue B
rpaBUMeTpHYecKyio (opMy. BakHelinne HeopraHu4eckue U OpraHudeckue ocaautenu. Beidop
ocanutens. KoamuecTBo v KOHLIEHTpaLUs OCaIUTENs.

Ilpumepvl npakmuyecko2o NpUMeHeHUs 2pasuMempuiecKko20 mMemooa aHanusd. AHamu3
CUJIMKATOB, JOJOMHUTOB, HM3BECTHSKOB, CIUIaBOB. OmpeneneHue KpPeMHUs, Kele3a, KalbIlus,
MarHusi, ajJloMUHHS, HUKETs, cepbl, gochopa, xmopa. OOmiee mpencraBieHre 00 3IEMEHTHOM
aHaJIM3€ OPraHUYeCKHUX BEIECTB C IPAaBUMETPUUYECKUM OKOHYaHHEM. TepMOorpaBUMETpUUECKHUI
aHaJIM3.



Moayas S. Turpumerpuyeckue MeTOIbl aHainu3a. KUCIOTHO-OCHOBHOE THUTPOBAHUE
(mporonuTOMeTpHs).

Tema 12. Ipunyun mumpumempuueckoeo memooa. TpeGoBaHUS, TPEIBSIBISEMBIC K
peakuusM B TUTPUMETPHUECKOM aHayim3e. Todka 3KBUBaJIEHTHOCTH. CrocoObl ompeaeneHus
TOYKM  OKBUBaJIEHTHOCTH. KoHewunas Touka TtuTpoBanus (k.T.T.). Kiaccuduxanums
TUTPUMETPUYECKUX  MeToM0B  aHanmm3a. CrocoObl  TUTpOBaHHS:  MpsMOe, OOpaTHOe,
3aMECTHTEIbHOE, KOCBEHHOE, WHBepcHBHOE. I[lepBuyHble cTaHmapTel U TpeOOBaHWA,
MpeabsBIseMble K HHUM. BTopwuHbBIC CTaHIapThl. METOIBI YCTAHOBIICHUS KOHIICHTPAIUU
TUTPOBAHHBIX PACTBOPOB: MUIIETUPOBAHUS M OTIACITHHBIX HABECOK.

Cnocobul 8vipadiceHusi KOHYEHMpayuti pacmeopos 6 MUumpuMempuieckom aHaiuse:
MOJISIpHAsi KOHLIEHTpaIus (BElIecTBa, SKBUBAJICHTOB BEIIECTBA), THUTP (pacTBOpa, pacTBopa IO
OTIpEJIENIIEMOMY BELIECTBY, IMITUPHUECKHI ). DKBUBaJIEHT. DaKkTOp SKBUBAaJICHTHOCTH. MoJIsipHas
Macca dKBHBAJICHTA. Bubl KpuBBIX THTpoBaHMs. CKadoK THTPOBAHHS. DKBUBAJICHTHAS YacTh
KpHUBOW TUTPOBAHUS.

Hocpewnocmu  mumpumempuy.  CIydailHble, CHCTEMaTHUECKHE, HEUCKITIOUCHHBIE
cucremarnyeckue. [Ipsiok pacuera morpenrHOCTH pe3yIbTaTa TATPUMETPUYECKOTO aHAJH3a.

Tema 13. Kucromuo-ocnosnoe mumpoganue. IlpuHuun wmetona. AJKaTUMETpPHS,
armmmumerpus. [IpuroroBneHne W craHmaapTu3anus pado4YMx pacTBOpoB. KpuBBIE TUTPOBaHUS.
[TocTpoeHne KpWUBBIX TUTPOBAHMS CHIIBHOTO TIPOTOJIUTA CHIIBHBIM MPOTOJHMTOM, CIaboro
MPOTOJIMTA CHIIBHBIM TPOTOJIMTOM, MHOTOIIPOTOHHBIX MPOTOJUTOB, CMECH CHIIBHOTO U CIIa00TO
MIPOTOJIUTOB. BivsiHME BETMYNH KOHCTAHT KUCIIOTHOCTH MJITH OCHOBHOCTH, KOHIIEHTPAIIMH KUCIIOT
W OCHOBaHWH, TeMIepaTypbl Ha XapaKTep KPUBBIX THTpOBaHUSA. KHCIOTHO-OCHOBHBIC
WH/INKATOPHI, MX JAeicTBre. [lokazaTens HHIMKATOpa U HHTEPBAJ IIEPEX0/1a OKPACKH, MMOKa3aTelb
TATpOBaHMS. [IpUYMHBI W3MEHEHWs IBETHOCTH WHIUKATOPOB. TayTomMepus OpraHuYecKuXx
MoJieKyd. XpoMo(dopbl, ayKCOXpoMbl, TayToMephl. CMellanHble MHANKATOphl. MHAUKaTOpHBIE
MOTPEIIHOCTH. BbluncaeHne nHAMKATOPHBIX MOTPEIIHOCTEN MPU TUTPOBAHUH CUIIBHBIX U CIA0BIX
mpoToauToB. KHUCIOTHO-OCHOBHOE THUTpPOBaHME B HEBOAHBIX cpeaax. llomHoTa mpoTexaHus
KHCJIOTHO-OCHOBHBIX peaklnii B aM(PUITPOTOHHBIX PACTBOPUTEISAX.

Ilpumepovr npaxmuueckoco npumenenus. Omnpenenenue kucioT (dochopnas, OopHas,
YroJibHast ¥ JIp.) ¥ OCHOBAaHHH (TUIPOKCHABI HATPUS, aMMOHHUS; KapOOHATHI, THAPOKAPOOHATHI,
TeTpabopaTel HaTpus). AHanM3 cMecell kapOoHaTa W THUIpoKapOoHaTa HaTpus, KapOoHaTa U
ruapokcuaa Hatpus. Onpenenenue coiieit aMmmoHusi (0OpaTHOE, KOCBEHHOE TUTPOBAHUE), a30Ta
(meron Keenbnans), HUTpAaTOB U HUTPUTOB, THPOKAPOOHATHON U MOCTOSIHHOM 5KECTKOCTH BO/JIBI.

Mopayb 6. OKUCIUTEIHHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE (PEIOKCUMETPHS).

Tema 14. OxucaumenvHo-8occmanogumenvioe mumpoganue  (PeooKCuMempus).
CymHocTh U KiIaccuuKaus METOAOB penokcuMmeTpuu. [locTpoeHune KpHUBBIX TUTPOBAHUS.
@dakTophl, BIMSIONIME HA XapakTep KpUBbIX TUTpoBaHus: pH pacTBopa, HOHHas cuia,
o0Opa3oBaHHe KOMIUJIEKCHBIX M MajopacTBOPUMBIX coeAuHeHUd. CrnocoObl oOIpeneneHus
KOHEYHON TOYKU TUTpoBaHUS. OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE HHIWKATOPHI U UX BBHIOOP.
WNnnukatopusie norpemHoctu. llepmaneanamomempus. Onpenenenue xeneza (1), mapranma
(I1), okcanaroB, mepokcuaa BOAOPOAa, HUTPUTOB. HModomempus u uooumempusi. Cuctema HojI-
MOIUJ KaK OKHUCIHUTENb WM BOCCTaHOBHUTENb. CYIIHOCTh 3aMECTUTEIBHOIO TUTPOBAHMS MPU
onpeneneHun okuciuteneit. Omnpenenenne memu (l1), xemnesa (lll), apcenuroB, apceHartos,
nepokcuoB. Onpenenenue KucioT, Boabl. buxpomamomempus. Onpenenenue xenesa (1), ypana
(IV). bpomamomempus. Onpeneneaue cypsmbl (111), omosa (1), opranuueckux coeanHEHH
(penon, oxcuxunonuH), ™maraug (ll). Banagatomerpusi, uepuUMETpHUs, THUTAHOMETpPHUS,
xpomomeTpusi. PabGoume pacTBOpbl M TEPBUYHBIE CTaHAAPTHI METOAOB. MHAMKATOPEIL.
Omnpenensempie BemiectBa. CKOPOCTh M HAMpaBICHHE OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIX
peakiuii. Karanutuueckoe yCKOpeHHME peakiuii, aBTokartanu3. HHaynupoBaHHBIE U
conpspkéHHbIE peakiuy. IlonsaTHe 00 MHIYKTOpPE, aKTOpe, aKIenTope.

Moayas 7. KoMIuieKCOMETpUUECKOE U OCAAUTEIBbHOE TUTPOBAHHUE (KOMILIEKCOMETPHS U
cenuMetpus). KuHeTndeckue MeTOAbl aHAIH3A.



Tema 15. Komnnexcomempus. Heopranmueckue W OpraHMYECKUE THUTPAHTHl B
KOMILIEKCOMETpUHU. VIcronp30BaHNEe aMHHOMOIMKAPOOHOBBIX KHCIOT B KOMIUIEKCOHOMETPHUHU.
CrniocoObl onpeiesieHnss KOHEYHOW TOYKH TUTPOBaHMsI. MeTauioXpOMHbIE HHIUKATOPBL. MeTob!
TUTPOBAaHHUA B KOMIUIGKCOHOMETPUU: TMpsiMoe, OOpaTHOe, 3aMEeCTUTENbHOE M KOCBEHHOE.
[Toctpoenue kpuBblx TUTpOBaHMs. [IpumMeHeHHE KoMIUIEKCOHOMETpUU. OnpeeseHne Kaablus,
MarHusi, jkeje3a, allOMHUHUSA, Meau, UuHKa. OnpenerneHue aHUOHOB. MepKypuUMeETpus.
Omnpenenenue XJIOPUA-UOHOB.

Ocaoumenvrnoe mumpoganue. CrnocoObl YCTAaHOBJICHHS KOHEYHOM TOYKU THUTPOBAHUS:
metonq Mopa, wmeron @omerapma, wmerox @PasiHca (TUTpOBaHHE C  aJCOPOLMOHHBIMU
unaukatopamu). Iloctpoenne kpuBbIX TuUTpoBaHus. [Iprmeprl MpakTUYECKOro NPUMEHEHUS.
Aprenromerpusi 1 MepKypomeTpust. OnpeeneHue rajloreHu1-noHOB.

Tema 16. Kunemuuecxue u 6uoxumuueckue memoowt anaiusd. CKOPOCTh XUMUYIECKOU
peakuuu Kak aHaJuTHYecKuil curHai. KaranuTtnyeckue M HEKaTAIUTUYECKHE KUHETHYECKHE
METOJ/Ibl aHallu3a, WX YYBCTBUTEIBHOCTh M CEJIEKTUBHOCTh. OmpenerneHne KOHLEHTpaluu
pEeareHToB C HCIIOJIb30BAHMEM KHHETHMUECKHUX JaHHbIX. [IpemmyiiecTBa W OrpaHUYEHUs
KMHETUYECKUX METOJOB aHaju3a II0 CpPaBHEHMIO C pPABHOBECHBIMH. DEpMEHTHI Kak
Oouonoruueckue katanuzaropbl. OOmiee npeacraBieHue o (pepMEeHTaTUBHBIX METOAAaX aHaIu3a.
[Ipumeps! onpenenenust GepMeHTOB, CyOCTpaTOB, aKTUBATOPOB U MHTHOUTOPOB (PEPMEHTOB MO
CKOPOCTH peakiuii ¢ ux ydactueMm. IIpakTuueckoe npumeHeHue (HepMEHTATUBHBIX METOJOB B
KIIMHUYECKOM aHaJIM3€ U B aHaIN3€ OOBEKTOB OKPYXKAIOIIeH cpebl.

Oob1ee nmpeicTaBieHre 0 OMOXMMUYECKHX METOAax aHaiu3a. cnonb3oBanue pepMeHTOB,
JHK, PHK, anTuTen, *KUBBIX KJIETOK U MUKPOOPTaHU3MOB B aHaIM3€ (B YaCTHOCTH, B BUJIE TECT-
MeTosioB). MMMyHoaHanmu3 u UMMyHOGEpMEHTHbI aHamu3. buocencopsl. [IpuHIUIBI
(GyHKIIMOHMpOBaHUS U o0nacTH mpUMeHeHus OnoceHcopoB. Kiaccudukaius 6GMOceHCOpPOB MO
pUpoJe OMOJIOTHYECKOTO ~ KOMIIOHEHTa M TUIly  IpeoOpa3oBareiis CUTHaJIa
(MOTEeHIMOMETPUYECKHE, aMIIEpOMETPUUYECKHE, ONTHYECKUE M Jpyrue ceHcopsl). [Ipumepsr
npuMeHeHust OnoceHcopoB. O0IIee MpeaCTaBICHUE 0 OMOJIOTHYECKUX METOIaX aHaIK3a.

Coaepxanue AUCHUILINHBI «DU3UKO-XUMHYeCKHE MeTOo/blI aHAJIN32Y,
CTPYKTYpPHUpPOBaHHOe 0 TeMaM (4 cemecTp)

Tema 1. Quzuko-xumuueckue memoowvl auanuza. Xpomamoepaguueckue memoobi.
OcHOBHbIE TPUHLUIIBI U KIacCHU(PHUKAIUS XpoMmarorpadpuyeckux MeTonoB. Teopernyeckue
OCHOBBI Xxpomarorpaduu. CrnocoOsl MOJTyYeHUs XpOMaTOrPaMM. OcHoBHbIE
xpomatorpaduueckue napamerpsl. ['azoBas xpomarorpadus. Bapuantsl Mmetona. HemonsrxHbie
u nojBuxHbe (as3el. [IpumMepsl mpakTuueckoro npumeHeHus. JKuakoctHas xpomarorpadusi.
Henonswxueie n noasuxuble ¢a3pl. MonHas xpomarorpadus. OCHOBHBbIE MPEICTABICHUS O
MEXaHH3Me HOHHOTO oOMeHa. BapuaHThl MOHHOW xpomartorpaduu. Mcronb3oBaHue HOHHON
xpomaTtorpadguu Uil aHalM3a  pasNUYHBIX 00BEKTOB. byMakHas ©  TOHKOCJIOWHas
xpomatorpaduu. TeopeTnyeckue OCHOBBI METOJAOB. TEXHHMKA TOTYYEHHUS XPOMATOIPaAMM.
[Ipumepbl MpakTUYECKOTO MPUMEHEHHUS.

Tema 2. Dnexmpoxumuueckue memoosi. TeopeTHUeCKHe OCHOBBI AJIEKTPOXUMHUYECKUX
meronoB  aHammza  (OXMA).  Knaccudukauus — meromoB.  Kondykmomempus — u
KOHOyKkmomempuyeckoe mumposanuu. OakTopsl, BIUAIONIME HA AIIEKTPONPOBOIHOCTh. KpuBbie
KOHAYKTOMETPUYECKOTO  TUTPOBAHHWS Uil  peakluil  HEeWTpalu3alud,  OCaXJICHUS,
KOMIUIEKCOOOpa30BaHusl. Honomempus u nomeHyuoMempuyecKoe mumpoganue.
Knaccudukarust mekTpoaHbIX cucTeM. MeToasl 00paboTKH KPUBBIX MOTEHIIMOMETPHUECKOTO
TUTpoBaHUsA. OCHOBHBIE MOHATHUS SJIEKTPOXUMHUUECKON KMHETUKH (TOK, epeHaANPsbKeHNe, CTaIuN
ANEKTPOXUMHUYECKOTO TIpoLiecca). Amnepomempureckoe mumposanue ¢ 08yMs NOJAPU30BAHHBLMU
anekmpooamuy. DIEKTPOXUMHUYECKH OOpaTHMble U HEOOpaTUMbIe CHCTEMbl. BHIBI KPUBBIX
aMIIEPOMETPUUYECKOTO TUTPOBAHUSL. K)IOHOMempuieckoe mumposanue npu nOCMosIHHOM MOoKe.



9. Tekymuii KOHTPOJIb IO MOAYJIIO

Texkymuil KOHTPOJIb IO MOIYJIO IIPOBOJUTCS IIyTEM KOHTPOJSA IIOCEIAeMOCTH,
BBIIIOJIHEHUS! MHAMBHUIYaJbHBIX JOMAIIHUX 3aJaHUi, cJa4d MOJyJeH, BKIIOYArOIIUX
TEOPETUYECKHE BONPOCHI M pPACUYETHBIC 3aJaHUs 1O TeMaM, pyOeKHOrO0 TECTHPOBAHHUA, U
¢bukcupyercsi B hpopMe KOHTPOJIBHON TOUKH HE MEHEE OJHOTO pa3a B CEMECTD.

Texymuii KOHTPOJIb OCYIIECTBISAETCS C IPUMEHEHUEM MOJyJIbHOH OaJlIbHO-PEHTHUHI OBOM
CUCTEMBI.

JucuunnuHa «AHAJIUTHYECKAsi XMMHS» COCTOMT W3 2 dYacTeil u 7 MOJIyJIeH.
MaxkcuManbHbli PEUTUHT NO KaXKJ0M 4YacTH IJUCLMIUIMHBI «AHaimuThyeckas xumus» — 2000
0a/uUToB, TEKyIIHKA KOHTPOJb — 1360 6amios.

Yacts |. «Tunbl XMMHUYECKHMX peakuMid U mpoueccoB. Meroabl OOHAapyKeHUs Hu
UICHTU(PUKAIIMY, pa3feieHuss M KOHUEHTPUPOBaHUSA». TeKyIMid KOHTPOJIb pacIpeseseH:
nmabopaTopHble, pakTuyeckue 3ausatus — 600 6amos; Moaynu — 760 6amios.

Yacts |l. «KonuuecTBeHHBIN aHanmu3. XHUMHUYECKHE METOAbD» TeKyluid KOHTpPOJIb
pacmpesienieH: 1abopaTopHbIe, IpakTudeckue 3ausaTus — 560 6amnos; moaynu — 800 Gamios.

JucuunnuHa «PU3HKO-XMMHYECKHEe MeTOAbl aHaau3a». Tekymuil KOHTPOJb
pacmpeneneH: JabopatopHbie 3aHATHS — 250 OamioB; komokBuymbel — 200 OGaiios;
WHIUBHAyaIbHOE 3a1anue 250 6amios.

Opranuzanus padoT Npu MOIYJIbHOM OaJIIbHO-PEUTUHIOBON CHCTEME OLIEHKU 3HAHUIL:

— Tlocemenre neKui U IPYTUX BUIOB 3aHATHM 00s13aTEIHHO, 33 UCKIIOUCHHUEM CITy4acB
nepeBojia CTYJCHTOB Ha MHANBUyalbHOE 00ydeHue mo pemeHuio Coeta XD.

— CTyneHT MOODKEH BBITIOJHUTH BCE BHABI padOT; HWCKIIOYAaeTCs BapuaHT Habopa
HE0OX0oAMMOro OaJiia 3a CYET YCIEUTHOM clauu APYTUX 3a1aHUuM.

— PaboTta unu ee pasnen cuuTaeTcs MPUHITOM, €CIIM OHA BBHITIOJIHEHA HE MeHee yeM Ha 60
%.

— CryaeHT, He IPUCYTCTBYIOLINI Ha CEMHUHAPCKOM 3aHSATHH 10 YBaXKUTEJIbHOI MPUYMHE,
MO>KET CJIaTh MIPOIMYIIEHHYIO TEMY Ha OLIEHKY B OJIKaliiiee 3aHsATHE WK BO BpeMs KOHCYJIbTalluu
myTeM perieHus 3a1ad. [lepecnada Tembl He pa3peniaeTcs.

— Kaxplii ctyneHT o0si3aH caath MOAYJb B MpeAesax yKa3aHHOTO CpOKa, M0 MCTEYCHHUH
KOTOpOrO pe3yJbTaT CHAa4d YYUTHIBAETCA C COOTBETCTBYHOIIMM Ko3dduuuentom (K) 1o
PEUTHHTY: MO3/JHEE YCTAaHOBJICHHOTO BPEMEHHU 0€3 YBaKUTEIbHON NMPUYMHBI, OO MEepBUYHAS
repecaaya Ha MoJIOKUTEIbHY0 onleHKy — K = (,8; mepecnaya Bo Bropoi pa3z — K = 0,5.

— B koHI11e cemecTpa mpoBoAUTCS pyOeKHOE TECTUPOBAHUE 10 OCHOBHBIM BOIPOCAM Kypca.
CryneHTsl, yCIENIHO OTBETHBIIME Ha BOMPOCH TecTa (HaOpasmue He < 75 % OaiioB), MOTYT
MOBBICUTH CBOM peiftunr: Ha 30 GayioB pu Habope 75-85 %, Ha 40 G6amnoB npu Habope 85-100
% 0OasioB TecTa.

OreHOYHBbIC MaTepualibl TEKYIIEro KOHTPOJsl pasMmerneHbl Ha caite TI'Y B pasmene
«Mudopmarus 06 obpazoBareabHOM mporpamme - https://www.tsu.ru/sveden/education/eduop/.

ITprMepbl KOHTPOJILHBIX BOPOCOB (MOyITh 1):

1. TIpuHIMITE pacyeTa XUMHYECKHX PABHOBECHHA.

2. Kakue coenHeHHs B BOJIHOM PACTBOPE SBJISIOTCS KUCIOTAMH, a KAKHE OCHOBAHUAMH C
TOYKM 3peHust teopun bpencrena-Jloypu: CO3%*, HCOs, NHs*, HCOOH, NH3? Vkaxure
COTPSDKEHHBIE Maphl.

3. CocraBbTe cXeMy aHanu3a cMecu katioHos: K¥, Pb?*, Ba?*, Hg,?*. Hanummure peakuuu.


https://www.tsu.ru/sveden/education/eduop/

4. Tpenen obHapyxkenust noHoB Kanus B Bujge KoNaJCo(NO2)s] pasen 20 Mkr/mi. MoxxHO
JIM UCTIOJIB30BATh 3Ty PEAKIHUIO JUT KOHTPOJst HOHOB K B CTOYHBIX BOJAX, €CIIM KOHIIEHTPAIUS
Kalus B HUX He npesbimaet 510 momn/n?

5. Paccumraiite u cpaBauTe crenensb auccounanyuu 0,1 M 6en3oitnoit kucnotsl npu pH 1 u
pH 8. ITokaxkute, B KaKoil MpenMyIIECTBEHHO (hopMe OyIeT HaXOIUThC OCH30HHAast KUCIOTa MPH
YKa3aHHBIX 3HayeHusAx pH.

6. Konnentparuu  Bogaeix  pactBopoB  CH3COONa, NaHCOs;, CsHsCOONHg,
CH3COONHj4 paBHBL. 3anummre ypaBHEHUS IUCCONUAINN OPEHCTEIOBBIX KUCIOT M OCHOBAHHUH.
Kakoli u3 pactBopoB OyzaeT uMeTh MUHMUMaJIbHOE 3HaueHue pH?

[Tpumepsl KOHTPOJILHBIX BOIIPOCOB (MOYJb 5):

1. Knaccudukarusi TATpUMETPHYECKOTO METO/Ia aHATTN3a 110 THITY XUMUYECKON peaKIui,
JIeXKAIIe B OCHOBE OIIPEIEIICHUS.

2. Ompenenenne ycTpaHseMon (KapOOHATHOM) U MIOCTOSTHHOM JKECTKOCTH BOJIBI.

3. TlepBu4HbIC ¥ BTOPHYHBIE CTAaHAAPTHI METO/Ia KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.
Hanumure ypaBHeHHS peakuuii, ykaxuTe (aKTOpbl SKBUBAJIIEHTHOCTH.

4. Paccuuraiite pH npu TutpoBanuu pactsopa HsPO4 pactBopom NaOH, ecri k 100 M
0,1M H3POg4 mpubasneno 125,00 M 0,1M NaOH.

5. O6pasen, conepxkamuii BaCly'2H>O pactBopmim u K pacTBOpy J00aBHIN H30OBITOK
K2CrOs. Iocne Beienenus ocanka BaCrO4 ero oTGUIBTpOBAIN M pACTBOPHIIH JJIS TPEBPAIICHUS
CrO4> B Cr:07%. K momydenHOMY pacTBOpy A00aBuan m30miTok KJ M Ha TuTpoBaHme
BBIJISIMBIIIETOCS MOJa U3pacxonoBanu 48,7 mi pactBopa THocyibdara ¢ konmnerTpamuei 0,1370
Moutb/1. Paccumraiite MaccoByro momo (%) BaClx'2H.O B oOpasiie, ecnu i aHamu3a B3sUTH
HaBecky 0,6460 r.

6. BeruncnuTe WHIMKATOPHYIO TIOTPEIIHOCTh TUTpoBaHUs pacTBopa BaHamus (II)
pactBopom K:>Cr.O7 B cepHokucioit cpeae npu pH=0 B mpucyrcTBum nHAMKaTOpa (QepporHa
(E°, =1,06B).

[Ipumepsl TECTOBBIX 3aJaHUNA:
1. BniusiHre MOHHOM CHITBI PAaCTBOpA HY)KHO YYHMTHIBATH MPH PacueTe paBHOBECHI B
BOJTHOM PACTBOPE. ..
A) 0,1 M KOH
b) 0,5 M NH4OH
B) 0,001 LiOH
I') 0,1 M CH3CH.COOH
2. Peakuuio aBTOIPOTOJIN3A PACTBOPUTENIA CIIEYET YUUTHIBATh IIPU pacyeTe PaBHOBECHBIX
KOHLIEHTPAllUii NOHOB B BOJAHBIX PACTBOPAX ...
A) 210* M KOH
b) 0,1 M HCI
B) 5107 M KOH
I') 0,05 M NH4OH
3. I'paBumeTrpudeckuiit MHOXHUTEND Ipu onpeaeneauu Mg(Il) B sBuge Mg2P207:
4 M(Mg,P,0,) 6 M(Mg)

2M(Mg*") M(Mg,P,0,)’
M(Mg,P,0,) r 2M(Mg)
M(Mg™) " M(Mg,P,0,)’
4. CooTBETCTBUE MEXAY KHCIOTHOCTBIO cpeabl U coctosinuem D/ TA:
a) pH 2-3; a) HY;
6) pH 7-9; 6) Y*;

B) pH 4-5; B) H,Y;



r) pH 10-12; r) H,Y?".
Ipumep unousudyanbHozo 3a0anus no Kypcy « Dusuxko-xumuueckue memoobl AHAIU3AY
[IpoBenute  06OCHOBAaHME METOAMK  OHpeielNeHHs MOHOB  Zn**  mMeromamu
MIOTEHLIMOMETPUH, KOHTYKTOMETPUH, aMIIEPOMETPHUH C IBYMS MOJISIPU30BAaHHBIMU 3JIEKTPOJaMH U
KyJloHOMeTpuH. lIpm MOAroToBKe OTBETa HEOOXOIUMO IMPEJICTABUTH YpPAaBHEHHS IPOLIECCOB,
IIPOTEKAIOIIUX B PACTBOPE U HA AEKTPO/Iax, 00bICHUTD BUJ KPUBBIX TUTPOBAHUS B KOOpAUHATAX
AQHATUTUYECKUN CUTHAI — 00bEM TUTpaHTa (BpeMsl 3JICKTPOTr €HEepaInu ).

10. HOpﬂIlOK NMPOBCACHUA U KPUTEPUH OLICHUBAHUS l'lpOMC)KyTO‘lHOﬁ arrecranmuun

3aueT B TPEThEM CEMECTPE MO0 TUCHUIUIMHE «AHAJMTHYECKAST XUMMSD CTYJCHT IOJy4aeT
IIpU BBIMIOJIHEHUU BceX (OpPM TEKYyIIEro KOHTpPOJd (CEeMHUHApCKHUE 3aHSTUS, J1abopaTOpHbIE
paboThl, craya MOayJeil (TeopeThueckue BOMpochl + pemieHue 3amav)). [Ipu sTom coriacHo
MOJYJIbHO-PEUTHHI OBOM CUCTEMBI OLIEHKH 3HAHUM CTYIEHT JOJKEH UMETh PEUTHHT 110 TEKYLIEMY
KoHTpoIto He MeHee 60% ot 1360 6amioB (816 6amioB).

DK3aMeH B TPETbEM CEMECTpE MO JAUCHUIUIMHE «AHAJIUTHYECKAS XUMUS» [IPOBOJUTCS B
ycTHOH ¢opme 1o OwmiieraMm. buiier BKitouaeT 4eTblpe TEOPETHUECKUX BOIIPOCAa U JBE 3ajauul.
Bpewms nns moarorosku: 1,5 ygaca.

3aueT B YETBEPTOM CEMECTPEC IO AWCHUILIMHE «AHAIUTHYECKAS XHMMSA» CTaBUTCSA
CTYJEHTY TIpU BBIIOJHEHUH BceX (OpM TEKyIIero KOHTPOIs (CEMUHApCKUE 3aHsTHS,
nmabopaTopHbIe pabOThI, c1a4a MOYyJIeH (TEOpETHIECKHEe BOIIPOCHI + pemieHne 3aaaq)). CormacHo
MOJYJIbHO-PEUTHHIOBOM CHUCTEMBbl OLIEHKM 3HAHUN CTYJEHT JOJDKeH HabpaTh MO TEeKyLeMy
koHTpouto He MeHee 60% ot 1360 Gamos (816 OanioB).

KypcoBast pabora B 4eTBEpTOM ceMecTpe NpEACTaBISICTCS B BHIE OTYETA W JOKJIama ¢
Mpe3CHTAIlNCH, OlleHUBAeTCs B popmMe 3a4éra.

DK3aMeH B YeTBEPTOM CEMECTPE MO TUCIUILINHE AHAJIUTHYECKAS XUMHS» TPOBOIUTCS
B yCTHOM hopme 110 Omneram. britet BKITtouaeT 1Ba TEOPETUUECKUX BOTIPOCA | JBE 3a1aun. Bpems
JUTS TIOATOTOBKH: 1,5 Jaca.

Texymuii KOHTPOJIb BIUSET Ha MPOMEXKYTOUHYIO aTrTectanuio. CTyaeHTbl, HaOpaBIIue OT
oOrmiero yucia 6amioB 3a TeKymuid KoHTpouib (1360 G6amoB) He menee 90% (1224 Ganna) u He
Menee 80% 06aIoB 3a TECTUPOBAHUE, MOTYYAIOT OLEHKY «OTINYHO» 0€3 SK3aMeHa.

CrynenTsl, HaOpaBIIMe B yCIOBUSX MOJAYJIBHON OalNIbHO-PEHTHHIOBOI CHCTEMBI MEHEe
90% (<1224 6anna), momy4aroT 3a4€T U CAAIOT dK3aMEH. DK3aMeH MPOBOIUTCS B YCTHOU dopme
o Ousieram.

CrtpyKTypa 5K3aMEHAIIMIOHHOTO OWJieTa COOTBETCTBYET KOMIETEHTHOCTHOW CTPYKType
mucuumnHel. Teopetnueckue 3aaanus nposepsitoT MOIIK-1.3. Pacuérnble 3a1anus HanpaBiIeHbI
Ha npoBepky komnereHuui MOIIK-4.1 u MOIIK 4.2. OTBeThl mnpeanojaratoT peuieHue 3a1ad u
KpaTKyI0 MHTEPIIPETALIUIO MMOJTYYSHHBIX PE3yIbTaTOB.

dopMupOBaHUE OCTaJbHBIX HHIUKATOPOB KOMIIETEHIMH KOHTPOJHUPYETCS MpH
BBITIOTHEHUH BceX (DOPM TEKYIIEro KOHTPOJIS (CEMHHApPCKUE 3aHATHS, JJabopaTopHbie paboThl,
KypcoBasi paboTa).

bann, momydenHnslil 3a sk3ameH (MakcumanbHO 640 0amIoOB), CKIAIBIBAETCS C CyMMOU
0amioB, HAOpaHHBIX 3a TEKYLIUH KOHTPOJIb B CEMECTpE, M 3a pe3yjbTaT TECTHPOBAHUS, 3aTeM
BBICTABIISIETCS OIEHKA B COOTBETCTBHH CO IIKajou (Tabmuia) oT MakcuManbHoro 6anna 2000 mo
BCEM BUJAaM KOHTPOJISI.

HToropas mikaja OlleHUBaHHS



Komriectso Ouerika BbiBoz 0 c(hOpMHUPOBAHHBIX KOMITETCHIIUSIX
OaoB
1800-2000 OT1nu4HO Komnerenmn chopMUpoBaHbI OJTHOCTBIO
1500-1799 Xoporuio Komnerenin chopMupoBaHbl YaCTHYHO
1200-1499 | VYioBIETBOPUTEIHHO Komnerenimu chopmMupoBaHsl pparMeHTapHO
<1200 HeynosnerBoputeabHO Komnerenmuu e copMHUpOBaHBI

3auér B YCTBCPTOM CEMCCTPC MO JUCIHUIIIINHE «PU3HKO-XUMHYECKHE METOJAbI aHAJIU3A»
CTaBUTCA IPH BBIMOJHCHUN BCEX 3JICMCHTOB TCKYLICI'O KOHTPOJIA (BI)IHOJIHCHI/IC na60paT0prIx
pa60T, caavda KOJINIOKBUYMOB, BBIIIOJIHCHUE U 3alllUTa MHANBUAYAJIbHOI'O SaI[aHI/IH).

OHGHOLIHBIC MaTCpuaibl IJIA TPOBCACHUSA HpOMGX(YTOHHOﬁ aTTeCTauu pa3MCIUICHLI Ha
cante TI'Y B pasmene «Mudopmamus o0  oOpazoBarenbHONW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DIEKTPOHHBIN Y4eOHBIH Kypc B JIEKTPOHHOM yHUBepcuTeTe « LMS.tsu.ru»

10 TUCITUTUTHHE «AHATUTHYICCKAS XUMUSD)

- _https://Ims.tsu.ru/course/view.php?id=21469.1 cem.) (1 cemectp)

https://Ims.tsu.ru/course/view.php?id=23511D.b5.2 cem.) (2 cemectp)

0 TUCIUTUTHHE «DU3UKO-XUMUIECKIE METO/IbI aHATN32)

https://Ims.tsu.ru/course/view.php?id=23516

0) OreHOYHBIC MaTepHAIbl TEKYMIEro KOHTPOJSI M IPOMESKYTOYHOW ATTECTAIMH I10
JUCIUTIIHHE.

B) [l11an mpakTUYECKUX 3aHATHH MO TUCITUTIIMHE.

r) MeTtoauyeckre yka3aHus 10 MPOBEICHUIO JIA0OPAaTOPHBIX padoT.

1) Metoaudeckne yKa3aHus 10 OPraHU3aliyi CaMOCTOSITEIbHOW paOOTHI CTY/ICHTOB.

12. Ilepeyennb yueOHoOIi JuTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JINTEpaTypa:

— OCHOBBI AaHAIMTUYECKON XUMHH: YICOHHK JIJIs1 CTYIeHTOB BY30B. T. 1. OOG111e BOmpochl.
Mertoapl paznenenus / mox pen. FO. A. 3onortoBa. - 4-¢ uz., nepepad. u gom. — M.: Akagemus,
2012. —416.c.

— OCHOBBI AQHATUTHYECKOW XUMHUHU: y4YEOHUK JUIsl CTYIAEHTOB BYy30B. T. 2. MeTombl
xuMuueckoro aHanmmsa / moxa pen. 0. A. 3onoroma. - 4-e m3n., mepepab. u gom. — M.:
Axanemus, 2012. — 384 c.

— OCHOBBI aHAIMTUYECKOW XMUMHHU: 33/1a4H U Borpockl / ox pen. FO. A. 3onorosa. - 3-¢

u31., uctp. u xpon. — M.: Jlaboparopus 3Hanwmit, 2020. — 416 c.
— Kpucrtuan I'. Anamutudeckas xumus T. 1,2 / Kpuctuan I'; ep. ¢ aara. A. B. IN'apmarna,
H. B. Konbrueroii, I'. B. IIpoxopoBoii; — M.: BUHOM. Jlaboparopus 3nanwuii, 2009.

— Muomanap @., Cagku C. u ap. Dnekrpoxumus. — M.: Texnocdepa, 2008.

— F. Scholz, H. Kahlert Chemische Gleichgewichte in der Analytischen Chemie. Die
Theorie der Saure-Base-, Komplexbildungs-, Fillungs- und Redoxgleichgewichte. —
Springer. 2018. — 260 p.

— IllenxoBHukoB B.B., batamosa B.H., 3apyOoun A.I'. DieKTpOXUMHYECKHE METOJbI

ananu3za. — Tomck: U3n-Bo Tom. yH-Ta, 2011.
— JIypse 1O. FO. CripaBounuk no ananmutruaeckoi xumun. — M.: U1 «AnbsiHey, 2014. — 448

0) MOMOJHUTENbHAS INTepaTypa:


https://lms.tsu.ru/course/view.php?id=21469.1%20сем.)
https://lms.tsu.ru/course/view.php?id=23511Ф.Б.2%20сем.)
https://lms.tsu.ru/course/view.php?id=23516

— AHanuTHYecKas XUMHUs: y4eOHUK /sl CTyAeHTOB By30B. B 3 1. T.3: Xumuueckuii ananus
/ mox pen. JI. H. MockBuna. - M.: Akanemus, 2010.

— Bepmunun B.U., Brnacosa U.B., Hukudopoa M.A. Anamutnueckass xumus. — M.:
Wznarensckuii neHTp «Akagemus», 2011.

— BacunwseB B.Il. Ananutnueckas XuMHsA: y4eOHUK s CTyIEHTOB By3o0B. K. 1:
Turpumerpuyeckue U rpaBUMETpHUUecKuil MeTopl aHanu3a / BacunseB B.I1L. - 6-e u3a., crep. —
M.: JIpoda, 2007.

— Bacunbes B.I1. AHanutudeckas XumMusi: y4eOHHK ISl CTY/IEHTOB By30B. KH. 2: ®u3uko-
XUMHUYecKre MeTo bl ananu3a / BacmibeB B.I1. - 6-¢ u3a., ctep. — M.: Ipoda, 2007.

— R.G. Compton, J.D. Wadhawan Electrochemistry. RSC Publishing. 2013. Vol.11:
Nanosystems  Electrochemistry.  http://pubs.rsc.org/en/Content/eBook/978-1-84973-401-
1#!divbookcontent

— Biosensors: Essentials electronic resource / by G. Evtugyn. Berlin, Imprint: Springer.
2014. 265 p. http://dx.doi.org/10.1007/978-3-642-40241-8

— MapspsnoB b. M. Pacuersl noHHBIX paBHOBecuil: [locoOue no aHanuTHYeCKON XUMHUH. —
Tomck: U3a-Bo Towm. yu-ta, 2006.

— Mocksun JLH., PogunkxoB O.B. Meronpl pasneneHus U KOHUEHTPUPOBAHUS B
aHanuTudeckor xumun. Jlonronpyausiii: Maremnexr, 2011.

B) pecypchl cetu HTepHeT:

— Anchem.ru  chemport.ru  eLIBRARY.ru  sciencedirect.com  springerlink.com;

http://www.wssanalytchem.org — nopran «AHanutudeckas xumusi B Poccun

—IIporpamma «Origin  Pro  8» us cTaTUCTHYECKOH 00pabOTKH  pe3ybTaToB

AHATTMTUYECKOTO OMpPEIeNICHUs, PEKOMEHIAINH K UCIIOJIb30BAHUIO TIPOTPAMMBI Ha CalTe:

http//www.OriginLab.com

— CTpyKTypBl Opranndeckux coequHeruii: mporpamma ChemSketch

— DIIEKTPOHHBIN Y4eOHO-METOANYECKII KOMITJIEKC:

1) Ierposa E.B., I'yaeimoBuy E.H., KuceneBa M.A., Haymosa JI.b., Cksopiiosa JI.H.,
[llenxoBarkoB B.B. «Pacuersl HOHHBIX paBHOBecHd. MeTonbl ACHTH(GUKAIIMKN U Pa3JICICHUS B
aHamuTHYecKoi xumumn». Tomck, 2011. https://moodle.tsu.ru/mod/url/view.php?id=533190

2) Cxsopmosa JI.H., Tlerposa E.B., Baranosa B.H., I'yasimoBuu E.H., Kucenera M.A.,
Haywmoga JI.b., llenkoBHukoB B.B. «MeToabl KOJTMYECTBEHHOI'O XUMHUUYECKOTO aHalin3ay. TOMCK,
2011. https://moodle.tsu.ru/mod/url/view.php?id=271982

3) llenkosuukos B.B., Ilerposa E.B., baramosa B.H., Kucenesa M.A., Otmaxos B.I.,
Cksopuosa JI.H., 3apyoun A.I'. «®Pu3uko-XxuMHU4ecKHe MeTOoAbl aHamm3a». Tomck, 2011.
http://edu.tsu.ru/eor/resourse/557/tpl/index.html

[llenkoBuukoB B.B. «Onekrpoxumuueckue MeToabl a”anuza». Tomck, 2007.
http://ido.tsu.ru/iop_resl/electrohimmetod/

13. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

a) JIMOCH3MOHHOC U CBO6OI[HO pacapocTpaHiaCMOC IIPpOrpaMMHOC obecrneueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Biirouaet npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIUYHO JOCTyIHbIe oOnavyHble TexHonoruu (Google Docs, SInaekc aMcK U T.1L.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIEKTPOHHBIN KaTajaor Hayynou O6ubnuorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIEeKTpOHHAas oubnmnoreka (pemo3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/



http://pubs.rsc.org/en/Content/eBook/978-1-84973-401-1#!divbookcontent
http://pubs.rsc.org/en/Content/eBook/978-1-84973-401-1#!divbookcontent
http://chamo.lib.tsu.ru/lib/item?id=chamo:544722&theme=system
http://dx.doi.org/10.1007/978-3-642-40241-8
https://moodle.tsu.ru/mod/url/view.php?id=271982
http://edu.tsu.ru/eor/resourse/557/tpl/index.html
http://ido.tsu.ru/iop_res1/electrohimmetod/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pasoBarenbHas mwiatgopma FOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe obecrieyeHue

Aynuropun Ui POBEACHUS 3aHATHH JIEKLIMOHHOIO THUIIA.

Aymatopun Ui TPOBENEHHS 3aHATUH CEMHUHAPCKOTO THWIIA, WHIWBHIYaJIbHBIX U
IPYIIOBBIX KOHCYJIbTALUMM, TEKYLIEr0 KOHTPOJIS U MPOMEXYTOYHON aTTeCTallUU.

[lomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

JlabopaTopuu, 000pynOBaHHBIE JabOpaTOPHON MeOeNblo, MOCYIOoi, MNpudOOpaMu U
XUMHUYECKUMH pPEAaKTHBaMH, HEOOXOAWMBIMHU JUIsl BBIIIOJHEHHS 3allJIAaHUPOBAHHBIX B paboueit
nporpaMmme JabopaTopHBIX padoT.

JlabopaTtopun OCHAIlEHbl BBITSDKHBIMU IIKapaMu, MNOpUOOpaMH U  CHEIHaTIbHBIM
o0opynoBaHueM: 1a00paTOPHBIN KOMIUIEKC «DJIEKTPOXUMUYECKUM CTeH», KOHIyKTOMeTp, pH-
MeTp-muwumBoigbT™MeTp  pH-121, PP-15, O30HHPYIOIIEE  YCTPOMCTBO «O30HUDY,
nporpaMMmupyeMas MydenbHasa neub-ruiutka THna «IIJJI1-AHanuTuka», aHadUTHYECKUE BECHI
AJIB-200.

Aynutopun JUIsT TPOBENCHHS 3aHATUN  JIEKIMOHHOTO W CEMHUHApCKOro THIMa
WHMBHIYATbHBIX W TPYIMIOBBIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJS W TPOMEKYTOUYHOU
aTTECTAaIlMU B CMeNeHHOM dopMarte («AKTPY»).

15. Uudopmanusi 0 pazpadoTunkax

CkBoproBa Jlunus HukonaeBHa, KaHA. XUM. HayK, JOICHT, Kadeapa aHATUTHYCCKOU
XHAMUH, TOLIECHT

[HenkoBHukoB Bmamumup ButanbeBuy, KaHI. XuUM. HayK, JOIEHT, Kadeapa
AHATTMTUYECKON XUMHUH, 3aBEIy IO Kademapoid.


http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

