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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[enbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMUPOBAHUE CIICAYIONIMX KOMIETSHIUI:

BK-2. CnnocoGeH ucnoyib30BaTh STHYECKHUE TPUHITUIIBLI B MPOGECCHOHATBHOM
JESITEIIbHOCTH;

OIIK-1. CnocobeH aHanuM3WpOBaThb M MHTEPIPETUPOBATH PE3YJbTAaThl XUMHYECKHX
HKCIIEPUMEHTOB, HAOIIOJCHUN 1 N3MEPEHUH B PA3IMYHBIX 00JIaCTAX XUMHU;

OIIK-2. Cnocob6eH mpoBOIUTh CUHTE3, aHAIN3, U3YYCHUE CTPYKTYPBI M CBOMCTB BEIIIECTB
Y MaTEpUaJIOB, UCCIEA0BATh MIPOLIECCHI C UX YUACTUEM;

OIIK-3. CriocoGeH MpUMEHSATh Pacue€THO-TEOPETUUECKUE METOIBI JUIsl N3YUEHUST CBOMCTB
BEIIIECTB M MPOILIECCOB C UX YYAaCTHEM, UCIIOJb3Yysl COBPEMEHHOE MPOrpaMMHOE o0ecredeHrne 1
0a3bl JaHHBIX MPOPECCUOHANBHOIO HA3HAYCHHUS,

I1IK-1. CnocobeH miaHupoBaTh pabOTy M BBIOMpPATh aJCKBAaTHBIE METOIbI PELICHUS
HAYYHO-HCCIIEeIOBATEeNIbCKUX 33/1a4 B BRIOPAHHOM 001aCTH XUMHUH, XUMUYECKONU TEXHOJIOTHH WU
CMEXHBIX C XMMHUEHN HayKax;

[IK-2. CnocobeH Ha OCHOBe KputHueckoro ananmmza pesyiabraroB HUP u HHUOKP
OLICHUBATh MEPCIEKTUBBI UX MPAKTHYECKOTO MPUMEHEHUS U MPOJIOJKEHUS paboT B BHIOpAaHHOM
00JacTl XMMHUH, XUMHUYECKON TEXHOJIOTUU WIIH CMEXHBIX C XMMHEH HayKaX;

[IK-7. CnocobeH mNpoBOAWTH aHAIM3 XUMHYECKOTO COCTaBa MPHPOIHBIX U
TEXHOJOTHYECKHX O0OBEKTOB.

PesynpTaTamu 0CBOEHUS IUCUUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINN:

POBK 2.1 3Haer OCHOBBI U NMPUHIMIBI TPO(HECCUOHATIBHON 3TUKH B COOTBETCTBYIOILIEH
obnactu npodeccruoHaIbHON 1eATeIbHOCTH

POOIIK 1.1 3Haer TeopeTndeckrne OCHOBBI HEOPTaHMYECKOU, OPTaHUIECKOH, (PU3NIECKOI
U aHAJIMTUYECKOW XMMHU, IPUMEHSET UX MPH pElIeHUH MPOo(ecCHOHANBHBIX 3a7ad B APYTUX
00J1aCTAX XUMHH.

POOIIK 1.2 VYmeer cucremMaTu3MpoBaTb M HHTEPIPETHPOBATH  PE3YJIbTATHI
HKCIIEPUMEHTOB M PACUYECTHO-TEOPETUUYECKUX PA0OT C HUCIOIB30BAaHUEM TEOPETHUYECKHX OCHOB
TPaJULMOHHBIX U HOBBIX Pa3/IEIOB XUMHUHU

POOIIK 1.3 ¥YMmeer rpamoTHO (pOopMyIMpOBaTh 3aKIOYEHHS U BBIBOJIBI [0 pe3ysbTaTaM
paboThI

POOIIK 2.2 3Haer TeopeTH4eCcKHE OCHOBBI METOJOB M3yU€HHUS COCTaBa, CTPYKTYpHl U
CBOWCTB /17151 TPaMOTHOT'O BBIOOpA METO/1a UCCIIEI0BAHUS

POOIIK 2.3 VYmeer mnpoBOAUTH CTaHAAPTHBIE CHHTE3Bl MO TOTOBBIM METOJMKAM,
BBINOJIHATh CTAaHAAPTHBIE ONepaluy Ui OIpeNeeHus XUMHUYEeCKOro M (ha3oBOro cocraBa
BEIIECTB U MaTEpUAJIOB, a TAKXKe UCIIOJIb30BaTh CEpUItHOE HayyHOE 000pyA0BaHuE ISl U3yUEHUs
UX CBOWCTB

POOIIK 3.2 VYwmeer pemars pacyeTHO-TEOPETHUECKUE 3aJaydl  XHUMHYECKOM
HaIlpaBJIEHHOCTH 10 pa3padOTaHHBIM METOIMKAM, HCIIOIb30BATh aNapaTr TEOPETHUECKON XUMUU
1 GU3KKH JUIsl TPAMOTHOW MHTEPIIPETALIMM MTOJIYYEHHBIX PE3YyJIbTaTOB

POIIK 1.2 Ymeer BbIOMpaTh SKCHEPUMEHTAIbHBIE U PACUETHO-TEOPETHUECKUE METObI
peleHus MOCTAaBICHHOM 3a/1aud, UCIIONb3Ysl TOCTHKEHHUSI COBPEMEHHON XMMHUYECKON HAyKH, U
UCXOJI U3 UMEIOLINXCS, MaTepUANIbHBIX, HH()OPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

POIIK 2.1 VYwmeer cucrematuszupoBaTh HHGOpMaIuio, mnoiydeHHyro B xone HUP u
HUOKP, ananu3upyer ee 1 COMOCTaBIISIET C JINTEPATYPHBIMU JTAHHBIMHU

POIIK 7.1 YMeeT BHINONHATH CTaHAAPTHBIE ONepaluu npodooTdopa, mpodONOArOTOBKH,
XUMHUYECKOTO M (PU3UKO-XMMHUYECKOTO aHAIN3a PA3INYHBIX 00BEKTOB

2. 332]3‘11/1 0CBOCHUA JUCHUIIJIMHBbI

— Hay‘{I/ITBCSI IIOHUMATh CBSI3b XMMHYECKHMX CBOMICTB 3JIEMEHTOB C HX IIOJIOXKEHHEM B
HepHOI(H‘IeCKOﬁ CUCTEME, CYTb OCHOBHBIX 3aKOHOB TCPMOJUHAMUKHU IJIA OIMMUCAHUA XUMUUYCCKUX
paBHOBeCI/Iﬁ, KJ'IaCCI/I(I)I/IKaL[I/IIO XHUMHUYCCKUX peaKI_II/If/'I, OCHOBAHHYIO Ha UX IIPUPOJL.



— Y3HaTh TEOpETHYECKNE OCHOBBI 0A30BBIX XUMHUYECKHUX JHCIIUTIIHH.

— YmMeTh CUCTCMATU3UPOBATL U AHAJIM3UPOBATH PE3YJIbTAThI AHAJIMTUYCCKUX XUMUUICCKHUX
HKCIIEPUMEHTOB, HAOIIOACHUH, N3MEPEHUH.

— YMeTp pemiath TUNOBBIE Y4YEeOHBIE 3aJaddl 10 OCHOBHBIM (0a30BBIM) XUMHYECKHM
JUCHUITIINHAM.

— OBnazgeTs CHOCOOHOCTAMH HHTEPIPETALUH PE3YIbTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB
U X 00pabOTKH C MCIOJIH30BAHUEM METO/Ia MATEMATUYECKON CTaTUCTUKH.

— OBnageTh TEXHUKOM MPOBENEHHUS XMMUYECKOTO AKCIIEPUMEHTA C COOJIIOJICHUEM HOPM
0€30IacHOCTH U NPABUI O(hOPMIIEHHS €r0 PE3YJIbTATOB.

— HayuuTbcs mpoBOIUTH MPOCTHIE XUMUUECKHE OMBITHI IO TPEIaraeéMbIM METOIUKAM C
UCTIOJIB30BAHUEM CEPUHHOTO yUeOHOTO 000pyIOBaAHHMS.

— HayuuTbcs popMynupoBaTh BBIBOJBI 110 PE3YJIbTaTaM aHAJIH3a KCIIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUICCKUX PA0OT XMMUYECKON HAIPaBICHHOCTH.

3. MecTo TUMCHUIIMHBI B CTPYKTYpe 00pa30oBaTebHOI MPOrpaMMbl

Jucuuninuza otHocutes K bioky 1 «/luciuminza (Mogysn)».
JlucuuIuinHa OTHOCUTCS K 00s3aTelIbHOM 4YacTH 00pa30BaTEeNIbHOW IMPOrpaMMBbl.
JucnuninHa BXOOUT B MOAYJIb o01enpodeccnoHanbHbli "AHanurtnyeckas Xxumus'.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOUHOI aTTECTANMH MO JUCHHUIJIMHE

Tpernii cemectp, 3aueT

Tperuii cemectp, 3k3aMeH

UYerBepTslli ceMecTp, 3a4eT
YeTBepThlii cemecTp, KypcoBas pabora
UYeTBepTslii ceMecTp, IK3aMEH

5. BxoaHble TpeOoBaHMs AJIsl OCBOEHUS THCIHUILINHBI

JUisi  yCHEemrHOro OCBOCHHS JUCHUIUIMHBI TPEOYIOTCS pe3ylbTaThl OOYyYeHHUsS I10
crenyrommM aucuuiuinHaM:  «Heopranmyeckas xumus», «Maremarukay, «®usukay u
«MudopmaTrkay (Bce pa3zienbl COOTBETCTBYIOIINUX KYPCOB).

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO01mmas TpyA0eMKOCTh TUCIUTUIHHBI cocTaBisiet 19 3.e., 684 yacoB, U3 KOTOPHIX:
-nexuuun: 80 u.
-maboparopuble: 224 4.
-IpaKTUYeCKue 3aHATus: 48 4.
B TOM YHCJIE IPAaKTUYECKast OJrOTOBKa: 272 4.
O06beM caMOCTOSATENbHOM paboThI CTYIEHTA ONpeieTieH YIeOHBIM MIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Moayas 1. Beenenue. OcCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMHUYECKHUX PEAKIIUH.
KuCII0THO-OCHOBHBIE pEAKIINN.

Tema 1. Beeoenue. Obwee npedcmagnenue o0 XUMUYECKOM aHaiuse. 3HAYEHUE
XMMHYECKOTO aHajlu3a B HayKe, TEXHUKE, OXpaHe OKpykaromied cpeibl. OOBEKTH aHaIM3a.
KadyecTBeHHBIE M KOMMYECTBEHHbIM aHanu3. OCHOBHBIE CTaJuU aHaiu3a: MpoOooTOOD,
poOOMOArOTOBKa, H3MEpeHHe, o0padoTka pe3ynbTaToB. MeTonbl W METOAMKU aHalu3a.
AHanuTHuecKas ciry)k0a. AHaIMTHUECKash XUMUS KaK Hayka, ee LeJId U 33/1a4, CBSI3b C IPYTUMHU



HayKaMH, OCHOBHBIE 3TaIlbl €€ Pa3BUTHA. Buabl aHann3a: N30TOMHBIHM, 2IEMEHTHBIN, CTPYKTYpHO-
rpynnoBoi ((pyHKIMOHAJIBHBIN), MOJIEKYJISIPHBIM, BEIIECTBEHHBIH, (ha30BbIA. XHUMHUYECKHE,
¢u3nyeckue M OHMOIOIMYECKME METOJbl aHaiu3a. Makpo-, MHUKpPO- M YJIbTPAMUKPOAHAIIU3.
AKTyanpHbIE AHAJIMTHYECKUE MPOOJIEMBI: CHIDKEHHE Tpezena oOHapy>KEHHs; MOBBIIICHUE
TOYHOCTH M H30UpaTEIbHOCTH; OOECIEeYeHHEe OHKCIPECCHOCTH; aHaiu3 0e3 pa3pylIeHHUs;
JIOKaJIbHBIN aHAIN3; TUCTAaHIMOHHBIA aHaan3. OCHOBHbIC TEHACHIIMH Pa3BUTHA aHATUTHYECKOU
XMUMHHU: MHCTPYMEHTAJIN3alUsl, aBTOMAaTU3allMs, MaTeMaTU3alus, MUHUATIOPU3ALUs, CO3/laHHe
CEHCOPOB M pa3paboTKa TecT-MeTo10B. HayuHast XUMHKO-aHaTUTUYEeCKast TUTEepaTypa.

Tema 2. [Ilpoboombop u npobonodcomosxka. OtTOOp TPoOBI I  aHAIM3A.
[TpencraBuTenbHOCTH MpoOBI. DakTophl, OOYCIOBIHMBAIOIIME pa3Mep U cmocod ordopa
MpeACTaBUTENBHOM NpoOBI. ['eHepaibHast (IepBUYHAS ), TAOOpATOPHAS U aHATU3HpYyeMas MPOOBbI.
O160op mMpoO TOMOTEHHOTO M TeTepPOreHHOro coctaBa. CrocoObl MONyueHHs! CpeaHe MpoObI
TBEPJIBIX, XKHUIKHUX U ra3000pa3HbIX BEIIECTB, IepBHUUHas 00paboTka U XxpaHeHue npos. CrocoOsl
npoOOTIOATrOTOBKU: HM3MENIbYCHUE, PACTBOPEHHUE, TEepPMOOOpaboTKa, 00paboTKa peareHTaMu.
Oco0eHHOCTH pa3/I0KeHUsI OpraHnYecKuX BemecTB CrocoObl yCTpaHEHUS U yueTa 3arpsi3HeHUH
U MIOTeph KOMIIOHEHTOB MIPU MPOOOIOATOTOBKE.

Tewma 3. Ocnognule 3axonomeprocmu npomexanus xumuyeckux peaxyui. OCHOBHBIE THUIIbI
peakiuii, TpPUMEHSIEMbIX B XUMHYECKMX METOAAaX aHajiu3a: KHCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHusl, OKUCICHUsA-BoccTaHOBIeHUs. [Iponiecchl 00pa3oBaHust U pacTBOPEHHUS
ocankoB. MDakTopel, BIUSIONIME HAa paBHOBECHE (KOHILEHTpAIMH pEareHTOB, TEMIIeparypa,
npupoa pactBoputens, pH, KoHKypupytomue peakuun). OopMbl CylIECTBOBAHUS BEILIECTB B
pactBope. ConbBaranusi, HWOHM3auus, Aucconnanus. [loBeneHWe  SIEKTPOIUTOB |
HE3JIEKTPOJIMTOB B pacTBopax. Teopus Jlebas-Xrokkens. Koadduuuents! aktuBHocTH. Biiusinue
MIOCTOPOHHUX JIEKTPOJIMTOB Ha PABHOBECHUS PEAKUWH M YYET 3TOrO BIHMSHHUS MPU MPOBEACHUU
aHanuza (coneBoil addekr). OOmas U paBHOBeCHas KOHIIEHTpaluu. MoibHas [10Ji1 HOHA.
KoHcTaHTBl paBHOBECHS! pEAKIM W IMPOLECCOB: TEPMOAMHAMUYECKHE, KOHIICHTPALMOHHBIE,
ycinoBHble. OmnucaHue CIOXKHBIX —paBHOBecud. [I'paduueckoe omnucaHue paBHOBECHi
(pactipeienuTeNbHBIE M KOHIICHTPAIIMOHHO-TIorapu(MUIecKue quarpaMmel). [IpuHIUIEL pacyera
XUMHUYECKHX PaBHOBECHUH.

Tema 4. Kucnomno-ocnoguvie peaxyuu. IlpuMeHeHHE KHUCIOTHO-OCHOBHBIX PEAaKIUU B
aHanmu3e. OCHOBHBIE TEOPUM KUCIOT M OCHOBaHMU: Appenuyca, bpencrena-Jloypu, JIptouca,
VYcanosuua. IlpeumymectBa mnporonutuyeckoit Teopuu bpencrena-Jloypu. ConpsikeHHbIE
KHCJIOTHO-OCHOBHBIE Naphl. BiusiHue pacTBOpUTENs HA CUITy KUCJIOT U OcHOBaHMU. KoHCTaHTHI
KHCJIOTHOCTH U OCHOBHOCTH. ABTOIpoTonu3. Jlnar u nuonnii. O600IIEHHbIE NPECTABIECHUS O
KUCNBIX, INEJTOYHBIX W HEWTpaJdbHBIX cpelax, Imkaga pH B pasHBIX pPacTBOPUTENSX.
Knaccudukanus pactBoputeneii no HX CHOCOOHOCTHM K aBTONPOTOIM3Y M pOJIU B
npoTonuTHdyeckoM  mpouecce.  HuBenmupyrommit  u auddepenuupyromuit 3G pexTs
pactBopuTeneil. Baxxneiiue HeBoaHble pacTBopuTenu. COCTOSHHE BEIIECTBA B PAcTBOpax ¢
Pa3IMYHON KUCIOTHOCTBIO. KHCIOTHO-OCHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX CHCTEMaX.
Pacuer nmonu 3amanHoi Qopmbr BemecTBa mpu gaHHoMm pH. Bydepnsie pacTBopbl B aHamuse.
Mexanusm OydepHoro aeictBus, OydepHass emkocTb. Bribop Oydepnoil cucremsl. Pacuer
u3MeHeHus pH mpu BBeneHUM KUCIOT W Imenodeld. MHnuBuayansHeie BemecTBa ¢ OypepHbIMU
cBoiictBamu. AMponutel. CoCTOSIHHE pPacTBOPEHHOI'O BELIECTBA B pacTBOpax C pa3HOM
KHACIOTHOCTHIO. Pacuer pH BOJHBIX M HEBOAHBIX PACTBOPOB PA3HOTO THIIA.

Tema 5. Memoowt o6napyscenus u uoenmugurayuu. XauMU4IeCKre METOIb OOHApY KEHUS
BemiecTB. Peaknmu oOHapykeHUss © pas3neneHusi. YyBCTBUTEIBHOCTh U CEJIEKTHBHOCTH
AQHATUTUYECKUX PpeaKIuu. XapaKTepPUCTHKH YYBCTBUTEIBHOCTH U CIIOCOOBI IOBBIIICHUS
CEJIEKTUBHOCTH KAa4YeCTBEHHOH peakiyu. Kiaccupukanuym KaTHOHOB M aHHOHOB B XHMHUYECKOM
ananmu3ze. CucreMaTHyecKuil U IpOoOHBII METO bl aHaIM3a. THIIbI peakIiyii, HCTIONb3yeMbIe B HUX.
JletficTBUe TPYIIIOBBIX PEareHTOB W YacTHbIe peakuuu Ha KatuoHsl |, |l u Il ananuTudecknx
rpymn. CrnocoObl TepeBeieHUs B pacTBOp xjiopuaoB uoHoB |l u cynbdaros wnonos |l
aHanuTuyeckux rpynn. Cxema ananusa cMecu katuoHos |, |1 u Il ananutnueckux rpym.



Moayab 2. Peakiuum KOMIUIEKCOOOpPa30BaHMS U OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIC
peaKkiuu.

Tema 6. Peaxyuu KOMNIEKCO0OPA308aHUSL. [Ipumenenue peakuui
KOMIUIEKcoOOpa3oBaHuss B aHanm3e.  Kiaccupukamust  KOMIUIGKCHBIX — COCIMHEHHIA.
KoopauHanioHHOE  4YMCIO, JAEHTATHOCTb, X€JIaThl, BHYTPUKOMIUIEKCHBIE  COEAMHEHUSI.
CryneHuatslii  XapakTep  KOMIUIEKCOOOpa3oBaHusA. KoJIMYECTBEHHbIE  XapaKTEPUCTHKU
paBHOBeCHsI KOMILIEKCOOOpa30oBaHUsS: OOLIME U CTyNEHYaTble KOHCTAaHTbl YCTOWYMBOCTU U
HECTOMKOCTH; 3aKOMIUIEKCOBAHHOCTb; CTETIIEHb 00pa30BaHMsI, CpEeAHEE KOOPIUHAIIMOHHOE YHCIIO.
@DaxkTophl, BIMUIIONINE HA PAaBHOBECHE KOMIUIEKCOOOpPA30BaHUs, YIPABICHUE 3TUM MPOIIECCOM.
Bnusinue xoHueHTpamuu cBOOOAHOTO JMraHia Ha paBHOBecue. OmpejelieHMe MUHUMAaJIbHOU
KOHIEHTpAllUU JIUTaH/Aa, HeoOXOAMMOW MJisi JOCTHIKEHMs 3a/laHHOM 3aKOMILIEKCOBAaHHOCTH.
JuarpamMmbl pacripeielIeHus KOMITJIEKCOB Pa3HOTO COCTaBa. BinsHue KoMIuiekcooOpa3oBaHus Ha
MPOLIECCHl  OCAXKJIECHHSI W PACTBOPEHMS, KHUCIOTHO-OCHOBHOE pPABHOBECHE, OKHCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIE ~CBOWCTBAa BemiecTB B Xxoxe aHanm3a. CrmocoObl  MOBBINICHUS
YYBCTBUTEJILHOCTHU U CEJIEKTUBHOCTU METOJIMK aHAJIM3a C IPUMEHEHUEM KOMILJIEKCOOOpa30BaHUsl.

OYHKIMOHATBHO-aHAIMTUYECKUE TpyNnbl. BausHue HX NOpUPOJbI, PACIOIOKEHHUS,
CTEPEOXMMHUU MOJIEKYJ peareHTa Ha €ro B3auMOJCHCTBME C HEOPraHMYECKUMHU HOHAMHU.
MackupoBanue. BaxHellne OpraHM4eCKHME pearcHTbl, NPHUMEHSEMbIE B aHAIM3E U
pa3zeneHus, OOHApyXEHHUS, OIpeAeJeHHs] HMOHOB METalIOB, [UIsi MAacCKUpPOBaHHS U
JI€MacCKUPOBaHUS.

Tema 7. Okucnumenvrno-eoccmanogumenvhvie peakyuu. [IpuMeHeHne peloKc-peakiuil B
aHanmse. Penokc-mapa, pelnokc-mepexoJ; M KOHCTaHTa ero paBHoBecus. OOpaTumbie U
HeoOpaTumMble peokc-niepexopl. CTanaapTHbie U GopMabHbIe peAoKc-MoTeHIHaNbl. Crocoob!
U3MEpPEHUS U pacyeTa PaBHOBECHBIX PEIOKC-TIOTEHLMATIOB. PacueT KOHCTaHT paBHOBECUS Yepe3
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHLIUANBI. HampaBinenue penokc-npouecca B pacTBOpE,
IpeJICKa3aHue 3TOr0 HaIlpaBJIEHUS C MOMOIIBIO NOTeHUUAN0B. CKOPOCTh U MEXAHU3M PEJIOKC-
nporeccoB. BaxHeine OKUCIUTENM U BOCCTAHOBUTENH, HCIOIb3yeMblE B aHAJIN3E; CIIOCOOBI
HAIPaBJIEHHOT0 M3MEHEHUs! UX cuibl. DaKTOpbl, BIMSIOINIME HA IOJIOKEHUE PABHOBECHS IpU
MIPOBEJICHUH PEIOKC-PEaKIuil B paCTBOPAaX, y4eT 3THX (HaKTOPOB MPH MIPOBEICHUH aHAN3A.

Memoovl obuapyscenus u udenmugurxayuu. JIeficTBre TpynIoBbIX pearecHTOB U YaCTHBIE
peakiuu Ha katuoHsl 1V, V, VI ananutnueckux rpymnm. Pa3nenenue cMecu KaTHOHOB Ha TPYIIIIBI
JIEWCTBUEM TPYNIOBBIX PEAareHTOB. X0/ aHalin3a cMecu KaTuoHoB V-V ananuTudeckux rpymm.
Wonnslii oomeH. Paznenenue katnonos 1V, V rpynn ¢ noMomiso HOHOOOMEHHUKOB. CyIIHOCTb
skcTpakiuu. E€ npuMenenue 1 oOHapyKeHUs U pa3/ieeHUs] HOHOB.

Monayas 3. IIpoueccsl OCaKACHUS U COOCAXKJIEHHUsS. DKCTPAKIIMOHHbIE M COPOLIMOHHBIE
METO/Ibl pa3fiesIeHUs] U KOHIIEHTPUPOBAHUSI.

Tewma 8. IIpoyeccwvl ocaxcoenus u coocasxicoenus. VIcmonb30BaHuE MPOIIECCOB OCAKICHUS-
pacTBOpeHUsl B XMMUYECKOM aHanu3e. PaBHOBecue B cucTeMe «pacTBOp-0cajok». KoHCTaHTbI
pacTBOPUMOCTH (TEPMOJUHAMHYECKHE, KOHIIEHTPAIIMOHHBIC, YCIOBHBIE) U PacTBOPUMOCTH
MaJOpacTBOPUMBIX COEAMHEHUH, B3aMMOCBA3b O3THUX BelIUYUH. DakTOphl, BIMSIONIME Ha
pPacTBOPUMOCTb OCAJIKOB: TeMIIEpaTypa, MOHHasl Cuja pacTBOpa, NPUCYTCTBUE OJHOMMEHHOI'O
noHa, pH, npuposa pacTBOpUTENs; MPOTEKAHUE peaKUuil KOMIUIEKCOOOpa30BaHUsl, OKUCIIECHHUS-
BOCCTaHOBJIEHUS U JIp. BO3MOXXHOCTh pa3/ieieHusi aHAIUTOB MIPU BapbHUPOBAHUM KOHLIEHTPALIUU
ocagutend. JlpoOHoe ocaxieHue.

HeoOxonuMocTh pa3jeneHuss U KOHIICHTPUPOBAHUS MUKPOIPUMECEH, KiacCUpUKALIUS
METOJIOB IO THUITy HCHOJb3yeMbIX (pa30BbIX paBHOBecuid. KonmmuecTBeHHbIE XapaKTEPUCTUKH:
K03 PUIMEHT pacnpeaeseHns, CTENeHb U3BJICUECHNUs, CTeNeHb pa3/ieieHnss. MHOroCTyneHuaTble
npouecchl. CoueTaHue METOIOB pa3/iesieHUs U KOHIIEHTPUPOBAHUS C METOJAaMHU OINpeesieHus
(rubpunnbie MeTob1). Pa3nenenne nonos npu qpodHoM ocaxkaeHuu. Coocaxxaenue. KomaekTopsl
— OpraHuyeckue 1 Heoprannueckre. OCHOBHbBIE TIPUEMBI COOCAXKICHHUS.

Tema 9. Dxempakyuonnvie u copoyuoHHbIE MEMOObL PA3OeNeHUs. U KOHYEHMPUPOBAHUS.
CopOuus xak cnoco0 KoHLeHTpupoBaHus. Mexanusm copouun. CopOeHTbI, UCTIOIb3yeMbIE TIPU



KOHIEHTPUPOBAHUU MUKponpumecel. AKTUBHbBIE YyIiii. IOHOOOMEHHbIE U XelaTooOpasyrolue
copbenTsl. [TonsTue 06 HoHOOOMEHHOHI XpoMaTorpaduu. KpemHesemsl.

DKcTpakiMs Kak —METoJ  pasfelieHuss W KoHueHTpupoBanus. Knaccudukanus
AKCTPAKLMOHHBIX IpoleccoB. OCHOBHBIE 3aKOHBI M KOJIMYECTBEHHBIE XAPAKTEPUCTUKU. 3aKOH
beptiio — Hepucra. ®akTopbl, BIUSIOUIME HA CTENEHb W3BJICYEHHUS TMPU  OJHOKPATHOMN
skcTpakuu. CTeneHb M3BJIEYEHMs NPU MHOTOKpaTHOW 3kcTpakuuu. Beioop pH skcrtpakumu.
Baxkneiiimme skcTpareHThl U TPEOOBAHUSA K HUM. DKCTPAKIMOHHBIE PEeareHThl MPHU U3BJICUCHUU
METAJIJIOB. OKCTpaKLUs X€laToB: BIMSHME KOHIIEHTpAlMM peareHTa, BeJuuuHbl pH.
[TpakTHueckoe UCIOIb30BaHUE IKCTPAKIMH. [[pyrre MeToabl pa3aeneHuss U KOHIEHTPUPOBAHUS:
KallWJUISIPHBINA 3JIEKTPOodOpe3; METO bl UCIIAPEHHST; YIIpaBIieMasi KpUCTAITH3aIHA.

Memoowr obnapysicenus u uoenmugpuxayuu. Knaccupukaius aHnOHOB B KaU€CTBEHHOM
aHasnze. JleiicTBre rpynnoBbIX peareHTOB U YacTHbIe peakiuu aHuoHoB |, |1, 11l ananutnueckux
rpynn. Cxema aHanmu3a cMmecM aHMOHOB. (CxemMa aHaiM3a CyXuX COJeM M HUX CMECEH.
ITpoGonoaroToBka u NeEpPeBO/] B paCTBOPEHHOE COCTOSHUE.

Monyasb 4. BBenenue B KOJIMYECTBEHHBIN aHAIN3. [ paBUMETpUUECKUA METO/I.

Tema 10. 3adauu u memoowvi KonuuecmeenHo20 aHAIU3G. AHATUTUYECKUN CHUTHAIL
DKCTeHCHUBHbIEC 1 UHTEHCHBHBIC CBOMCTBA BelecTB. V3mepeHue maccol. Becwl: aHanutuuyeckue,
MOJTYMUKPO-, MUKPOBECHI, JIA00OPaTOPHBIE TEXHUYECKHE BEChl. MeTO bl B3BEIIMBAHNUS, UCTOYHUKU
MOTPENIHOCTEN MPH B3BelIMBaHUU. TexHuka B3BemuBanus. M3mepenue o0bEM0B. Busl MepHOi
NOCYJbl: MUIETKU, OIOpEeTKH, MepHble KoJObl. E€ HasHaueHue. VICTOYHMKU MOTPEIIHOCTEN MpU
U3MEpPEHUH 00bEMOB.

Tema 11. I'pasumempuueckuti memoo ananuza. CymHOCTb TPAaBUMETPUUYECKOTO aHAIIN3A,
MpeuMyIlecTBa U HeJocTaTku MeTofa. Ocaxaemasi U rpaBuMeTpuueckas GopMbl; TpeOoBaHuS,
npeabaBisieMble K HHUM. | paBuMmerpuueckuid ¢akTop. MexaHH3M Mpolecca OCaXKIACHUSI.
OOpazoBaHrne © CBOMCTBa KOJUIOMAHBIX dYacTull. Koarynsauus KOJJIOUJHBIX pPacTBOPOB.
[Mentuzanms. Kpucrammmueckue W aMOpQHBIE OCAAKH. 3aBUCHMOCTH CTPYKTYpPBI OCaJKa OT
CKOpPOCTH 00pa3oBaHHs NEPBUYHBIX KPHCTAJUIOB, HMX pocTa. I[Ipomeccsl, mnpuBopsmme K
3arpsA3HEeHnI0 ocaakoB. CoocakaeHue: aacopOIHst M OKKIIO3US, H30MOPHU3M, MOCIETYIOIIee
OCaXKICHHE. YCJOBHSI TOJMYYEHUS YHCTBIX OCaAKOB W rpaBuMerpuueckux (opm. Texnuka
ocaxaeHusl. OTHOCUTEIBHOE IMEPECHIICHUE. Y CIOBUS IMOJIYyYEHUS KPYMHOKPUCTAILIMYECKUX U
amop¢HbIX ocankoB. OcaxaeHue U3 roMoreHHoro pactBopa. Crapenue ocaakoB. [loBropHoe
ocaxxaenue. IlpombiBanue ocankoB. Bpibop mnpombiBHONW kuakoctu. [IpeBpaieHue B
rpaBUMeTpHUecKyto (hopmy. Baxkneiilne HeopraHudeckiue U opraHnueckue ocaauTenu. Beidbop
ocaautensd. KonuuecTBo u KOHIEHTpaIUs OCaIUTeNs.

Ipumepovl npaxmuuecko2o npuMeHeHus: 2paguMempuiecKko20 Memooda aHaiuza. AHamu3
CHJIMKAaTOB, JOJIOMHUTOB, W3BECTHSKOB, CIUIaBOB. OmnpeneneHue KpeMHHs, XKejes3a, Kajblus,
MarHusi, aJTFOMHHHU, HUKENs, cepbl, (hocdopa, xiopa. OOmiee mpeacTaBieHne 00 dIEMEHTHOM
aHaJIM3€ OPraHUYECKUX BEUIECTB C IPAaBUMETPUUYECKUM OKOHYAaHHEM. TepMorpaBUMETpUUYECKUI
aHaIu3.

Monayab S. Turpumerpudeckue MeTOAbl aHainu3a. KucCI0THO-OCHOBHOE THUTPOBAHUE
(mpoTomUTOMETpHS).

Tema 12. Ilpunyun mumpumempuueckoco memooda. TpeOoBaHMs, TPEAbSIBISIEMBbIE K
peakusM B TUTPUMETPUUECKOM aHanmu3e. Touka sKBHBaseHTHOCTH. CrocoObl ompeaeneHus
TOYKM  OSKBUBaJeHTHOCTH. Konewynas Touka TtutpoBanus (K.T.T.). Kiaccudukanus
TUTPUMETPUYECKHX METOMOB aHamu3a. (CrnocoObl TUTpPOBaHUSA: TMpsMoe, OOpaTHoE,
3aMECTUTENIbHOE, KOCBEHHOEe, WHBepcuBHOe. [lepBuuHble cTaHmapThl W TpeOOBaHUA,
npenbsBIsieMble K HUM. BTopuuHble cTaHgapThl. MeTOoabsl YCTaHOBIEHHUS KOHIIEHTPALUU
TUTPOBAHHBIX PACTBOPOB: MHUMETHPOBAHMS U OTACIIBHBIX HABECOK.

Cnocobul  svipadiceHusi KOHYEHMpayuti pacmeopos 6 MUmpumempuyeckom auaiuse:
MOJISIpHAsl KOHIICHTpanus (BEMIEeCTBa, YKBHBAJICHTOB BEIIECTBA), TUTP (pacTBopa, pacTBOpa IO
ONpeIeNiEMOMY BEILIECTBY, SMIUPHUUECKH ). DKkBUBaJIEHT. DakTop 3KBUBaNIEeHTHOCTU. MosipHas



Macca SKBHBaJleHTa. Buael kpuBbiX TUTpoBaHMs. CKadyok TUTpOBaHMs. DKBUBAJICHTHAs YacTh
KPUBOU TUTPOBAHUS.

lHoepewnocmu  mumpumempuu:  ciay4yailHble, CUCTEMAaTUYECKUE, HEUCKIIOYCHHbIE
cucremarnueckue. [Ipsaaok pacuera morpeIHOCTH pe3ysibTaTa TATPUMETPUYECKOTO aHAJIH3a.

Tema 13. Kucnommuo-ocnosnoe mumposeanue. llpuHuun wmetoma. AJIKaIuMETpus,
aruaumerpus. [IpuroroBnenne u cranaapTu3anus pado4yux pacTBOpoB. KpuBBIE TUTPOBaHMUS.
[TocTpoeHre KpHUBBIX THUTPOBAHUS CHUJIBHOIO MPOTOJUTA CHIBHBIM HPOTOJIUTOM, CcJIaboro
IPOTOJIMTA CUILHBIM MPOTOJIUTOM, MHOTOIPOTOHHBIX MPOTOJIMTOB, CMECH CHJIBHOTO M cJ1aboro
MPOTOJUTOB. BrusiHue BEMUYMH KOHCTAHT KUCIOTHOCTU WJIM OCHOBHOCTHU, KOHIIEHTPALIMH KUCIIOT
U OCHOBaHMH, TeMIeparypbl Ha XapakTep KPHUBBIX THTpPOBaHUS. KHCIOTHO-OCHOBHBIE
WHAMKATOPBL, UX AeiicTBue. [lokazaTenb nHAMKATOpA U HHTEPBAJI IEPEX0/Ia OKPACKHU, TTOKA3aTelb
TUTpoBaHuA. [IpUYMHBI HM3MEHEHUS IBETHOCTH WHAMKATOPOB. TayToMepHsi OpraHHYECKUX
MoJIeKys1. XpoMo(Oopbl, ayKCOXpOMBI, TayToMephl. CMeliaHHble UHAUKATOpBL. MHAuKaTopHBIE
MOTPEIIHOCTU. BhIyrcienne HHANKATOPHBIX MOTPEIIHOCTEH PU TUTPOBAHUH CHUIIBHBIX H CJIA0BIX
npoToauToB. KHCIOTHO-OCHOBHOE TUTpPOBaHME B HEBOAHBIX cpenax. llomHoTa mpoTexaHus
KHCJIOTHO-OCHOBHBIX PEaKuil B aM(pUIPOTOHHBIX PACTBOPUTEIISX.

Ilpumepvr npaxmuueckoco npumenenus. Omnpenenenue kuciot (docdopnas, OGopHas,
yroJibHasi M JIp.) U OCHOBaHWU (TMIPOKCHBI HATPHUs, aMMOHUS; KapOOHATHI, THAPOKAPOOHATHI,
TeTpabopaTel HaTpus). AHaIu3 cMmecel kapOoHaTa W TUApOKapOoHaTa HaTpHs, KapOoHaTa U
runpokcuaa Hatpus. OnpezeneHue cojeil aMMoHus (0OpaTHOe, KOCBEHHOE TUTPOBAHKE), a30Ta
(meron Knenbaans), HHITpATOB U HUTPUTOB, TUAPOKAPOOHATHON U OCTOSIHHON KECTKOCTH BO/JIBI.

MopayJb 6. OKHCIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE (PEJOKCUMETPHS).

Tema 14. Oxucaumenvno-6occmanosumenvhoe mumpoeanue  (PeooKcUMempusi).
CymHOCTh M KJIAaCCH(HKAIMA METOJIOB peaoKcHuMeTpuu. [locTpoeHne KpUBBIX THUTPOBAHHUS.
@dakTophl, BIMUAIONIME HA XapakTep KpPUBbIX THUTpoBaHUs: pH pacTBopa, HOHHas cwuia,
o0pa3oBaHMEe KOMIUIEKCHBIX W MaJOpacTBOPUMBIX coeauHeHuil. CrocoObl ompeneneHus
KOHEYHON TOYKU TUTpoBaHHs. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE HHIUKATOPHI U UX BBIOOP.
Nunukatopusie norpemHoctu. [lepmaneanamomempus. Onpenenenue xkenesa (1), mapranma
(1), okcanaroB, mepoOKCHaa BOAOPOIA, HUTPUTOB. Modomempus u uooumempus. Cucrema noj-
MO/ KaK OKHUCIUTENb WA BOCCTaHOBHTENb. CYIIHOCTh 3aMECTUTEIILHOTO TUTPOBAHHS TIPU
onpenenenun okucnutenei. Omnpenenenne meau (l1), xemeza (Ill), apcenuroB, apceHartos,
nepokcuoB. Ornpeaenenne KUcioT, Boabl. buxpomamomempus. Onpenenenue xkenesa (11), ypana
(IV). Bpomamomempus. Onpenenenue cypsmbl (I11), omosa (Il), opranmueckux coeauHeHHH
(penon, oxcuxunonuu), wmarHus (ll). Banagatomerpus, uepumerpusi, THUTAHOMETPHS,
xpomomerpus. PaGoune pacTBOpbl U TEpBUYHBIE CTaHAAPThl METOAOB. HWHAMKATOPHI.
Omnpenensiempie BemecTBa. CKOPOCTh M HANpaBICHHWE OKHUCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii. Karanutudyeckoe yckopeHHe peakuMid, aBTOKaTanu3. MHAyuupoBaHHbIE U
cornpspk€HHbIE peakiun. [loHsTHEe 00 MHAYKTOpE, aKTOpe, aKIENTOpE.

Moayab 7. KoMiiekcoMeTpruueckoe U 0CaAUTeIbHOE TUTPOBAHUE (KOMITJIEKCOMETPHS U
cenumetpusi). KnneTnmueckre METO bl aHaJIH3a.

Tema 15. Kommnnexcomempus. Heopranuueckue W OpraHUYeCKHE TUTPAHTHI B
KOMILIEKCOMeTpuH. Vcronp30BaHNe aMHUHOIIOJMKAPOOHOBBIX KHCIOT B KOMIUIEKCOHOMETPHH.
Crioco6b! onpesieNieHust KOHEUHOW TOYKU TUTPOBaHUs. MeTauIoXpOMHbIE HHIUKATOPbl. MeTo b1
TUTPOBAaHHUS B KOMIUIGKCOHOMETPUHU: TMpsMOe, OOpaTHOE, 3aMEeCTUTEIFHOC H KOCBEHHOE.
[Toctpoenne kpuBbIX TUTpoBaHMs. [IpuMeHeHne KomIuiekcoHOMeTpuH. OnpeaeneHne KaabIus,
MarHusi, JKele3a, allOMUHHs, Menu, nuHKa. OrnpeneneHue aHUOHOB. MepKypHMETpHs.
Onpenenenue XJ0pHI-HOHOB.

Ocaoumenvrnoe mumposarue. CnocoObl yCTAaHOBJICHHS KOHEYHOW TOYKH THTPOBAHUS:
meron Mopa, w™eron @onerapma, wmeron @PasHca (TUTpoBaHME C  aJCOPOLMOHHBIMU
uHankaropamu). [locTpoeHne KpUBBIX THTpOBaHUS. [IpuMepsl MPAaKTHYECKOTO MPUMEHEHHS.
ApreHtomerpus 1 Mepkypometpusi. OnpeeneHue raloreHu1-MoHOB.



Tema 16. Kunemuueckue u ouoxumuueckue memoowvt ananiuzda. CKOPOCTh XUMHUYECKON
peaklMy KakK aHAIUTUYECKHi curHai. Karanuthueckne ¥ HEKaTaJIUTUYECKUE KUHETHUYECKUE
METO/bl aHANIN3a, WX YYBCTBUTEIBHOCTh M CEJIEKTUBHOCTh. OlpeneneHue KOHLEHTpaluuu
pPEareHToB C HCIOJIb30BAHMEM KUHETHYECKUX JaHHbIX. lIpenmyinectBa M OrpaHuyeHuUs
KMHETUYECKUX METOJI0OB aHajlu3a 10 CPaBHEHUIO C paBHOBECHbIMH. {DepMeHThl Kak
Oouonornyeckue karaiauzaropel. OOImiee mpeacraBieHue 0 (HepMEHTATHBHBIX METOJaxX aHaJIN3a.
[Tpumeps! onpenenenust GepMeHTOB, CyOCTPAaTOB, aKTUBATOPOB M MHTUOUTOPOB (PEPMEHTOB MO
CKOPOCTH peakiuii ¢ ux ydactuem. I[IpakTudeckoe mpuMeHeHUEe (PEpMEHTATHBHBIX METOJIOB B
KIIMHUYECKOM aHaJIM3€ U B aHAJIU3€ 0OBbEKTOB OKPYKAIOIIEH Cpelibl.

Oou1ee npencTaBiieHNe 0 OMOXMMHYECKHX METOax aHanu3a. Mcrnonb3oBanue GepMeHTOB,
JHK, PHK, anTuTen, )XMBBIX KJIETOK U MUKPOOPTAaHU3MOB B aHaJIM3€ (B YaCTHOCTH, B BHJIC TECT-
MeTooB). VMMMmyHOoaHanmu3 © HUMMyHO(MepMeHTHBIH aHanu3. buocencopsl. [TpuHIMIBI
GbyHKIIMOHUPOBaHUS U 00JacTH ImpuUMeHeHus: ouoceHcopoB. Kiaccudukaius OHMOCEHCOPOB MO
pupojie OMOJIOTUYECKOTO KOMIIOHEHTa U TUIMY  mpeoOpa3oBaTes CUTHaJa
(MOTEeHIIMOMETPUYECKHEe, aMIEPOMETPUYECKUE, ONTHYECKUE U Apyrue ceHcopsl). [Ipumepsr
npuMeHeHus onocencopos. Ob1Iee MpeacTaBIeHHE 0 OMOIOrMUECKUX METO/IaX aHAIIN3A.

Moayanb 8. ®U3MKO-XUMUYECKHUE METO/Ibl aHAIN3a

Tema 17. @usuxo-xumuueckue memoovl auaiusza. Xpomamozpaguueckue memoos.
OcHoBHBIE TPUHLHUIIBI U KIaccHuUKanus Xpomarorpadpudyeckux MeTonoB. Teoperuyeckue
OCHOBBI xpomarorpaduu. Crnioco0sl IOy YEHUs XpOMAaTOTrpaMM. OcHoBHbIE
xpomatorpaduueckue napamerpsl. ['azoBas xpomarorpadus. Bapuantsl Metona. HemoasuxHbie
U moaBwxkHbIE (a3el. [IpuMepsl mpakTHUECKOro mpuMeHeHus. JKuakocTHas Xpomarorpadus.
Henonsuwxkueie u moasmwxuble (a3pl. Monnas xpomarorpadus. OCHOBHbIE MPEACTABICHUS O
MEXaHu3Me HMOHHOro oOMeHa. Bapuantsl noHHON Xpomartorpaduu. Mcmonap3oBaHue HOHHOU
xpomaTtorpadgum I aHanM3a  pasNUYHBIX  00bEeKTOB. byMaxHas UM TOHKOCIOWHAS
xpomarorpaduu. TeopeTnueckue OCHOBBI METOAOB. TeXHHKa TOJYYEHHS] XPOMATOIPAMM.
[Ipumepsl IpaKTUUECKOTO IPUMEHEHHUS.

Onekmpoxumuyeckue memoosi. TeopeTudecKue OCHOBBI IEKTPOXUMUYECKUX METO/0B
anammza (OXMA). Knaccudukauuss meronoB. Kouwoykmomempus u KOHOYKMOMeMpUieckoe
mumpoganuu. OaKTopsl, BIUAIOIINE HA 3JIEKTPOIPOBOAHOCTh. KprBble KOHIYKTOMETPUUECKOTO
TUTPOBAHUS JJIs1 PEAKIMi HeHTpanu3alluu, OCaXIeHUs, KOMIUIEKcooOpa3oBanus. HoHomempus u
nomenyuomempuueckoe mumpoganue. Kinaccuuxamuss >I€KTPOJHBIX CcHUCTEM. MeToabl
00pabOTKM  KpUBBIX  TMOTEHIIMOMETPHUYECKOTO  TUTpoBaHHUA.  OCHOBHBIE  TOHSTHUS
ANEKTPOXUMUUYECKOU KHHETUKH (TOK, IEPEHANPSIKEHUE, CTATUN STIEKTPOXUMHUYECKOTO MPOIIecca).
Amnepomempuueckoe  mumposanue ¢ 08yMs  NOJAPU3OBAHHLIMU  INEKMPOOAMU.
DIEKTPOXUMHUYECKU 00paTUMBIE K HEOOpAaTUMbIe CUCTEMBI. BUIbI KPUBBIX aMIIEPOMETPUIECKOTO
TUTpOBaHus. Kyronomempuueckoe mumpoganue npu noCmosHHOM MoKe.

9. Tekymuii KOHTPOJb MO JUCHUILIIHHE

Texymuii KOHTpOJIb IO JWUCUUIUIMHE IPOBOAUTCA IIyTEM KOHTPOJS MOCEAEMOCTH,
BBIMIOJTHEHUS] MHAWBUIYAJNbHBIX JOMAallHUX 3aJaHui, CcJauyd MOJyJied, BKJIIOYArOIINX
TEOpPETUYECKHE BONPOCHl M pAacyE€THBIE 3a/JaHus MO TeMaM, pyOeKHOro TECTUPOBaHMS, U
¢ukcupyercs B (popMe KOHTPOIbHON TOUKH HE MEHEE OJTHOTO pa3a B CEMECTD.

Texymmii KOHTPOJIb OCYILECTBIISICTCS ¢ MPUMEHEHUEM MOTyJIbHON OallIbHO-PEUTHHT OBOM
cuctembl. Kypc aHaIMTHYECKON XMMHH COCTOUT M3 3 dYacTed W 8 Moayseir. MakCHMaTbHBINA
PEUTHHT 10 KaXJI0M yacTu Kypca «AHamutuyeckast Xxumusi» — 2000 0anoB, TeKymuil KOHTPOJIb
— 1360 6annos.

Yacte |. «Tumbl XMMHUYECKHX peaKUUd U MpoleccoB. MeToasl OOHapyXeHUs U
UACHTU(DUKAIIMY, Da3AeNeHUS M KOHIEHTPUPOBAaHUSA». TeKyIIHA KOHTPOJIb pacIpeiesieH:
nabopaTopHble, IpakTuieckue 3ausaTus — 600 6amioB; mogynu — 760 Ganos.

Yacte Il. «KonuuecTBeHHbI aHanmu3. XuUMUYECKHE METOAbD» TeKymnid KOHTPOIb
pactmpezeneH: 1adopaTopHble, MpakTHUeckue 3ausatus — 560 6amio; moaymu — 800 GanoBs.



Yacrts 1. «KoanyectseHHBI aHainn3. PU3HKO-XUMHUYECKAE METOILD).

Opranm3anys padoT IPU MOTYJIBHOUM 0aIbHO-PEHTHHTOBOM CHUCTEME OIEHKH 3HAHUM
— Ilocemienure JEKIU U APYTUX BUAOB 3aHIATUN 00s3aTENBHO, 32 UCKIIOYCHUEM CIy4YacB
nepeBojia CTyICHTOB Ha MHIMBUyallbHOE 00yueHue no pemenuto Cosera XO.

— CTyIOeHT JOJDKEH BBINOJHUTH BCE BHIBI paboT; HCKIOYaeTcss BapuaHT Habopa
HeoOxoauMoro Oaa 3a cueT YCHEUIHOM caauy APYTUX 3aJaHuil.

— Pabora i ee pasaci CYUTACTCA HpHHfITOﬁ, €CJIM OHA BBIITOJIHEHA HEe MeHee ueM Ha 60
%.

— CTyneHT, He MPUCYTCTBYIOIINN Ha CEMUHAPCKOM 3aHATHU 10 YBAKUTEILHOW NMPUYHHE,
MOYET CJIaTh MPOIYIICHHYIO TEMY Ha OIICHKY B OJIvKaiiliiee 3aHsTHE WA BO BPEMsI KOHCYJIbTAIluN
yTeM perieHus 3anad. [lepeciaya TeMbl He pa3periaeTcs.

— Kaxnplii ctyneHT o0s3aH caaTh MOAYJIh B MpejesiaX YKa3aHHOTO CPOKa, IO MCTEUYCHUU
KOTOPOTO pe3yJbTaT CHAa4Yd YYHTBIBAETCS C COOTBETCTBYIOMUM Koddpdunuentom (K) mo
PEUTHHTY: MO3/IHEE YCTAaHOBJICHHOTO BPEMEHHU 0O€3 YBaKUTEIbHOW NMPUYMHBI, THOO NEpBUYHAS
nepecaava Ha TOJIOKUTENNbHYI0 orleHKy — K = 0,8; mepeciada Bo Bropoit pa3z — K = 0,5.

— B KoHIIe cemecTpa MPOBOIUTCS PyOSIKHOE TECTUPOBAHKE 10 OCHOBHBIM BOIIPOCaM Kypca.
CTylieHTbl, YCIEIIHO OTBETHUBIINE HA BONPOCH TecTta (HaOpasmue He < 75 % OayuioB), MOTYT
MOBBICUTH CBOH peiiTuHr: Ha 30 6ayioB npu Habope 75-85 %, Ha 40 6amioB nmpu Habope 85-100
% 0GaIoB Tecra.

[TpuMepbl KOHTPOJIBHBIX BOMPOCOB (MOIYIb 1):

1. IlpuHuunBEI pacueTa XUMUYECKUX PAaBHOBECHIA.

2. Kakue coelMHEHUs! B BOJHOM PAaCTBOPE SBJISIOTCS KHCIOTaMH, 2 KAKUE OCHOBAHUSIMU C
Touku 3peHus Teopun bpencrena-Jloypn: COz%, HCOsz, NHs*, HCOOH, NH3? Vxaxwute
COIPSDKEHHBIE MTaphI.

3. CocraBbTe cXeMy aHanm3a cMecH katinoHos: K¥, Pb?*, Ba?", Hg2?". Hanmmure peakium.

4. Tlpenen oouapyxenust nonos kanust B Bugae KoaNa[Co(NO2)s] pasen 20 Mxr/mir. MoxkHO
JIM CTIOJIB30BATh 3Ty PEAKIMIO ISl KOHTPOJIsk HOHOB K¥ B CTOYHBIX BO/IaX, €CIIM KOHIIEHTPALHSI
Kalls B HUX He npeBbimaet 510 mons/n?

5. Paccuuraiite u cpaBHuTe crenenb aucconuanuu 0,1 M Oen3olinoit kucnots! npu pH 1 u
pH 8. TTokaxxute, B Kakoii MPenMyIIECTBEHHO GopMme Oy1eT HaXOAUThCs OCH30MHasE KUCIO0Ta pU
yKa3aHHBIX 3Ha4eHMsX pH.

6. Konnentpanuu  Bogubix  pactBopoB  CH3COONa, NaHCOsz, CsHsCOONHz4,
CH3COONHj4 paBHBI. 3anumuTe ypaBHEHHSI TUCCOMUAIMN OPEHCTEIOBBIX KUCIIOT M OCHOBAHHUH.
Kakoii u3 pactBopoB OyieT UMETh MUHUMaJIbHOE 3HaueHue pH?

[TprMepsl KOHTPOJIBHBIX BOIPOCOB (MOIYJIb 5):

1. Knaccudukanust TATpPUMETPHYECKOTO METO/Ia aHAJIN3a 110 THITY XUMHYECKON PeaKIny,
Jekalei B OCHOBE OIpeJIeJICHUs!.

2. Onpenenenne ycrpaHseMoid (kapOOHATHOMW) M MIOCTOSTHHOM JKECTKOCTH BOJIBI.

3. IlepBuyHbIE U BTOPUUYHBIE CTAaHAAPTHI METO/1a KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
Hanmmmre ypaBHeHHS peaknnii, yKaXuTe GakTOpbl SKBUBAJICHTHOCTH.

4. Paccuutaiite pH npu tutpoBanuu pactsopa HsPO4 pactBopom NaOH, eciu k 100 M
0,1M H3PO4 mpubasneno 125,00 mu 0,1M NaOH.

5. O6pazen, coaepxammii BaCl2'2H20 pactBopunu u K pactBopy 100aBUIM U3OBITOK
K2CrOs. ITocne Beinenenus ocagka BaCrO4 ero oTGMIBTPOBAIN U PACTBOPHIIH JIJIS TPEBPAIICHUS
CrO4> B Cr,07%. K nomydeHHomy pacTBopy AoGaBumu u30biTok KJ M Ha TUTpOBaHHe
BBIJICJIMBIIIETOCS MO/Aa U3pacxoaoBainu 48,7 mi pactBopa Tuocyibdara ¢ konuentparuei 0,1370
Monb/1. Paccumraiite maccoByto nomio (%) BaClz'2H.O B obpasiie, ecnu nnsi aHanmuza B3sUId
HaBecky 0,6460 .



6. BerunciauTe WHAMKATOPHYIO TMOTPEIIHOCTh TUTpoBaHMS pactBopa BaHamus (III)
pactBopom K2Cr207 B cepHokucioii cpene npu pH=0 B mpucyTcTBHHM MHAMKAaTOpa (pepporHa
(E°, =1,06B).

[TprMepsI TECTOBBIX 3a/IaHUIA:
1. Biimsinue MOHHOM CHITBI pacTBOpa HYKHO YYHTHIBATh IIPU PacyeTe paBHOBECUH B
BOJIHOM PacTBOpE. ..
A) 0,1 M KOH
b) 0,5 M NH4OH
B) 0,001 LiOH
I') 0,1 M CHsCH.COOH
2. PeakIuro aBTONPOTONIN3a PACTBOPHUTEIS CIIEAYET YYUTHIBATh IPU PAacUYeTe PABHOBECHBIX
KOHIIEHTPAIIM{ NOHOB B BOJIHBIX PACTBOPAX ...
A) 2110* M KOH
b) 0,1 M HCI
B) 5107 M KOH
I') 0,05 M NH4OH
3. I'paBumeTpuueckuii MHOkHUTEND 1pu onpeneiaeHuu Mg(Il) B Buge Mg2P207:
oy M(MgP,07) 1 M(Mg)

2MMg™) M(Mg,P,0;)’
M(Mg,P,0;) . r 2M(Mg)
M(Mg™) M(Mg,P,0-)
4. CoOTBETCTBUE MEXAY KUCIOTHOCTBIO cpeaibl U cocTostHueM 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>,

10. HOpﬂI{OK MPOBCACHUA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOﬁ arreCcTalumn

[TpomexyTouHas aTTecTalys MpOBOIUTCS B popmax: 3auér (2), KypcoBas paboTa, KypcoBoit
IPOEKT ¥ dK3aMeH (2).

Texyuuii KOHTPOJIb BIUSET HAa MPOMEXYTOUHYI0 aTTectanuio. CTyAeHThl, HaOpaBIIke OT
obmrero yucia 0amioB 3a Tekyuuid KoHTpodb (1360 6amnoB) He menee 90% (1224 Ganna) u He
meHee 80% OanioB 3a TECTUPOBAHUE, MOTYUYAIOT OLIEHKY «OTJIMYHO» 0€3 dK3aMeHa.

CryneHTsl, HaOpaBILIME B YCIOBUSX MOJYJIBHON OalsIbHO-pEHTHHIOBOM CHUCTEMBI MEHEE
90% (<1224 6anna), moyy4aroT 3a4€T U CAAIOT dK3aMEH. DK3aMEeH MPOBOJIUTCS B YCTHOU popme
no OuneraM. buner BkitoyaeT TeopeTHueckue Bompochl (2-4) u naBe 3amaun. Bpems s
MOATrOTOBKH: 1,5 yaca.

CtpyKkTypa 5K3aMEHAlMOHHOTO OHJIeTa COOTBETCTBYET KOMIIETEHTHOCTHOH CTPYKType
nucuurmuHbl. Teopernueckue 3amanus nposepsor POOIIK 1.1, POOIIK 1.2, POOIIK 1.3,
POOIIK 2.2. PacuérHble 3a1anus HanpasiieHbl Ha npoBepky komnereHumit POOIIK 2.3, POOIIK
3.2 u POIIK 1.2. OtBeTsl mnpeamoyiaraloT penieHue 3aaad W KPaTKyK WHTEPIPETAIHIO
MIOJIy4YE€HHBIX PE3YJIbTaTOB.

[Tpumep oOpasiia 3x3aMeHaIMOHHOTO OumneTa (3 ceMecTp)

1. Knaccudukanus pacrBoputeneit. Koncranra apTonpoTosunsa.

2. 3aK0H JeWCTBHsI MacCc, TpaHUIBl ero npumMeHuMocTd. KoHcTaHTa paBHOBecCHS,
PaBHOBECHBIC KOHIICHTPALUH.



3. Peaknum koMIuiekcooOpa3oBaHUsl B aHATUTHYECKOW XUMUU. KOMIIJIEKCH KAaTHOHHOTO
¥ aHHOHHOTO TUma. HoMeHkaTypa.

4, Hanmmmure peakIuy IPpyIIoBoro pearenta ¢ monamu Al Zn?*, Cré*,

5. Beunciure 3HayeHue peanbHoro ((opmansHoro) norenmuana B B ciydae pemokc-
nepexona MnOg4™ + 5e + 8H* = Mn?* + 4H,0 B pactBope ¢ pH 1 npu monnoii cune | = 0,1 (E°
Mnoa” mn®* = 1,51 B).

6. Uemy paBHbl pH 1 eMkocth OydepHoro pactBopa - m, coctosmero u3 0,1 M pactBopa
¢draneBoit  kucinotel CeHs(COOH), m 0,05 M oOudramara kamus CsHa(COOH)(COOK)?
(K1.conacoomr=1,2'10"3; K cenaccoonp=3,9107F).

[Ipumep oOpasiia sk3aMeHaMOHHOTO Omtera (4 cemecTp)

1. TToyemy KoMIIEKCOHOMETpUUeckoe onpenenenue nonos Co?*, Zn?*, Ni%*, Cu?*, Cd*
MIPOBOJAT B cpezie aMMuadHoro Oydepa? Hanummre XMMHYECKYIO peaKIIMI0 TUTPOBAHUS KaTHOHA
pactBopoMm DJITA B maHHBIX ycnoBusix (s daro0oro karuoHa). Kak Biuser 3ta cpena Ha
BEJIMYMHY CKauka Ha KPUBOM KOMILIEKCOHOMETPUUYECKOTro TuTpoBaHusi? OTBeT 00OCHYyiTe U
MPOUJUTIOCTPUPYHTE TpaPUUIESCKUM PUCYHKOM.

2. lana OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS peaxius:
NO; +J” +H" < NO +J, + H,0. Hanumure noigypeakiuu M pacctaBbTe K03()(ULIHEHTHI B

obOmeit peakuuu. Onpenenute fIKB M IKBUBAJICHTHI yY4aCTHUKOB peakiuu. Jlaiite Ha3BaHue
METOJly, B OCHOBE KOTOPOTO JISKHUT HaHHas peakius. Kakoil cmoco® TUTpOBaHMSI MPU ITOM
ucnione3yercs? IlpuBeaure ¢Gopmyny, IO KOTOPOM MOXKHO pPAacCUMTaTh COJEpKAHUE
orpezenseMoro uoHa (r/;1). Paccunraiite moTeHIIMal B TOUKE SKBUBAJIEHTHOCTH.

3. MoHO 1 HCIOIb30BaTh HHAUKATOP 2-HUTpOodheno (pT=4) nmpu turpoanuu 0,05 M
pactBopa NH4OH 0,05 M pactBopom HCI, 4ro0bI morperHocTs THTpOBaHus He npebiinaia +0,2
%?

4. Bo ckonbko pa3 pactBopuMocTh BaSOs B mucTHUIMPOBAHHOHN Bojie OOJbINE, YEM B
IIPOMBIBHOW >KMJIKOCTH, IPUrOTOBIEHHON cMemmBanuem 200 mi Boasl u 2 mi 1 M pactBopa

H2S04?

bann, nosyueHHsId 3a 5k3aMeH (MakcuManbHO 640 OamioB), CKJIAIbIBAETCS C CyMMOH
OayioB, HAOpaHHBIX 3a TEKYIIUH KOHTPOJb B CEMECTPE, M 3a pe3yibTaT TECTUPOBAHMS, 3aTEM
BBICTABJISIETCS OLIEHKA B COOTBETCTBUU CO IIKaIOH (Tabiuia) oT MakcuMaibHoro 6amia 2000 no
BCEM BUJIaM KOHTPOJIS.

Hrorosas mkana OILICHUBAaHUA

Komuuecrso Oueria BrIBOI 0 ChOpMHUPOBAHHBIX KOMIIETSHIIUSAX
0asioB

1800-2000 OtnuuHO Komnerenimu c)opMUpOBaHbI MOJIHOCTBIO

1500-1799 Xoportio Kowmnerenmyu chopMUpOBaHbI YaCTUYHO

1200-1499 Y IOBIIETBOPUTENBHO Komnerenimu copMupoBaHbl pparMeHTapHO
<1200 HeynosnersopurensHo Komnerenuu He copMupoBaHbI

Kypcosas paboma cBsizaHa C BBIIOJIHEHHEM UWTOTOBOW MPaKTUYECKOW paboOTHI,
MOCBAIMIEHHON aHaM3y peajbHOTO OOBEKTAa M HampaBieHa Ha (OpMUpPOBAHWUE KOMIIETEHITUH:

POOIIK 1.3, POOIIK 2.2, POOIIK 2.3, POOIIK 3.2, POIIK 1.2 POIIK 2.1, POIIK
7.1

Kaxnpiii cTyneHT moisrydaeT/BblIOMpaeT peanbHbI 0OBEKT (CIUIaBbl, MUHEPAJBI, MOYBA,
BOJIbI, MUIIEBbIE MNPOIYKTHI, (apmaneBTudeckue mpenaparbl). [Ipu BbIIOTHEHHH pPaOOTHI
OCYILECTBIISICTCS IeATEIbHOCTD, Ha3bIBAEMasi METOI0JIOTHYECKON (YIOPSI0UEHHAs B LIETOCTHYIO
CUCTEMY C UETKO OIpPEAEIECHHBIMU XapaKTEPUCTUKAMHU, JJOTHYECKON CTPYKTYpPOH U ITPOLIECCOM €€
ocyiecTBieHus). OHa BKIIOYAeT B ce0s CleqyroIUe ONepaltu: MOCTAHOBKA LIEIH, U3yUYeHHE
auTepatypsl, (HOpMyITUpOBKA 3a7ay HMCCIEIOBaHMS, BBIIBHKEHHE THUIIOTE3, MOJECIUPOBAHHE



cuTyauuu (COCTaBIEHHE YpaBHEHHH U TIPOBEICHHE pAcyeToB IO HHUM), IIAHUPOBAHHUE
HKCIEPUMEHTAIBHON Pa0OTHI, OIEHKH MOJYYEHHBIX pPE3yJbTaTOB C IMPUMEHEHHEM METOola
MaTeMaTU4eCKOW CTAaTUTHUKH W UX oOcyxneHne. Co MHOTUMH M3 IEPEYUCICHHBIX CTaIui
BTOPOKYPCHUK BCTpEYaeTcsi BIEpBbIE (MPOOOOTOOP M MPOOOMOATrOTOBKA, BBHIOOp METOAA M
METOJIMKH, COCTABIICHUE CXEMBbI aHAIN3a, OIICHKA ITOJIyYeHHOTO Pe3yJIbTaTa).

Kypcosass paboma mpencraBisercs B BHAE OT4YéTa M JOKJIAJa C IIpe3eHTalMel,
olLlIeHUBaeTCA B popMme 3auéra.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHe

a) DJIEKTPOHHBIN Y4eOHBIN KypC 10 AUCIUILUIMHE B 2JIEKTPOHHOM yHHBepcuTeTe « Moodle»
- https://moodle.tsu.ru/course/view.php?id=28479

https://moodle.tsu.ru/course/view.php?id=23511

0) OuleHOouHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCTAIlMH 10
JTUCIHMIIIINHE.

B) [Inan ceMuHApCKUX / MPAKTUYECKUX 3aHATUH 110 TUCIHILIHHE.

r) Meroaudeckue yka3aHus 10 MPOBECHUIO JTJA0OPATOPHBIX padoT.

1) MeTtonudeckue yka3zaHus 10 OpraHU3alMi CaMOCTOSTENbHON pabOThI CTYA€HTOB.

12. llepeuyens y4eGHOIi TuTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— OCHOBBI AaHAIUTUYECKON XMMUU: YU€OHMK IS CTy1eHTOB By30B. T. 1. O011re BOnpocHl.
Mertonsl paznenenus / mox pex. FO. A. 3onoroBa. - 4-e u3 ., nepepad. u gom. — M.: Akagemus,
2012. —416c.

— OCHOBBI AHATUTHUYECKOM XUMHUU: Y4YEOHUK i1 CTYIJEHTOB By30B. T. 2. MeTojbl
xuMuyeckoro ananusa / noxa pexn. HO. A. 3onotoBa. - 4-e u3n., nepepald. u gon. — M.:
Axanemus, 2012, — 384 c.

— OCHOBBI aHATTUTUYECKON XMUMHH: 3a/1a4 1 Bonpockl / mox pen. FO. A. 3onorosa. - 3-¢

u31., ucnp. u gom. — M.: Jlaboparopus 3nanmii, 2020. — 416 c.

— Kpucrtnan I Ananutndeckas xumus T. 1,2 / Kpuctuan I'; mep. ¢ anrn. A. B. [N'apmarna,
H. B. Konbruesoit, I'. B. [Ipoxoposoii; — M.: BUHOM. Jlabopatopus 3Hanuit, 2009.

— Muomanap ®., Cagku C. u ap. Dnexkrpoxumusi. — M.: TexHocgepa, 2008.

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

— IlenxosuukoB B.B., batanosa B.H., 3apyOoun A.I'. DieKTpoXMMHUYECKHE METO[bI

aHaimza. — Tomck: U3n-Bo Tom. yH-Ta, 2011.
— Jlypse 1O. YO. CripaBounuk no aHanutHueckoi xumun. — M.: U1 «AnbsHey, 2014, — 448

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— AHanuTHuYecKas XMMHUS: Y4eOHUK JUIs CTy1eHTOB By30B. B 3 1. T.3: Xumuueckuit ananus
/ mox pen. JI. H. MockBuna. - M.: Axanemus, 2010.

— Bepmmnaun B.U., Bnacosa U.B., Hukudoposa M.A. Ananutudeckass xumusg. — M.:
Wznatenbckuii neHTp «Axagemusi», 2011.

— BacunwseB B.Il. Ananutuyeckas XuMus: y4yeOHUK il CTyAeHTOB By30B. KH. 1:
TutrpumeTpuuecKie U rpaBUMETPUIECKU MeTo bl aHanm3a / BacumseB B.IL. - 6-e uzn., crep. —
M.: JIpoda, 2007.

— Bacwiibes B.I1. Ananutudeckast XumMusi: yueOHUK JUIsl CTyIeHTOB By30B. KH. 2: ®usuko-
XUMHUYecKkre MeTo bl ananu3a / Bacunbes B.I1. - 6-e u3z., ctep. — M.: JIpoda, 2007.


https://moodle.tsu.ru/course/view.php?id=28479
https://moodle.tsu.ru/course/view.php?id=23511

— 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#1divbookcontent

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

— MapbstHoB b. M. PacueTs! nonHsIx paBHOBecuii: [locoOue 1Mo aHaIUTHIECKON XUMHHU. —
Tomck: U3a-Bo Tom. yn-Ta, 2006.

— Mocksun JI.H., PogunkoB O.B. Meroapl pa3neneHuss U KOHLUEHTPUPOBAHUS B
aHanmuTH4eckor xumud. Jonronpyaueiii: Maremnekrt, 2011.

B) pecypchbl cetu HTepHeT:

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

http://www.wssanalytchem.org — mopran «AHanutndeckas xuMus B Poccun

—porpamma «Origin - Pro  8» ansg cratucTUueckod 0OpabOTKH — pe3yJsbTaToB

AHAJIMTUYECKOTO OIPEIENICHUs, PEKOMEHAAMH K UCIIOJIB30BAHUIO IIPOTrPAMMBbl Ha CalTe:

http//www.OriginLab.com

— CTpyKTypbl Oprannyeckux coeaunenuii: mporpamma ChemSketch

— DIEKTPOHHBIN Y4EOHO-METOANYECKUN KOMITJIEKC:

1) ITerpora E.B., I'yneimoBuy E.H., Kucenera M.A., Haymona JI.b., CkBopuosa JI.H.,
lenkoBHukoB B.B. «Pacyetsl HOHHBIX paBHOBecHil. MeToabl HACHTU(DUKAIIMH U pa3AeiIeHHus B
aHanutryeckor xumum». Tomck, 2011. https://moodle.tsu.ru/mod/url/view.php?id=533190

2) Cksoprosa JI.H., Tlerpora E.B., Baranosa B.H., I'yasimosuu E.H., Kucenesa M.A.,
Haywmosga JLI.b., llenkoBHuKOB B.B. «MeToapl KOJIMUECTBEHHOIO XUMHYECKOTO aHAJIN3a». TOMCK,
2011. https://moodle.tsu.ru/mod/url/view.php?id=271982

3) llenkosuukor B.B., Iletposa E.B., baranosa B.H., Kucenesa M.A., Ormaxos B.I.,
CkBopuona JLH., 3apyoun A.I'. «®Pusuko-xumMuueckue MeETOJAbl aHamu3a». Tomck, 2011.
http://edu.tsu.ru/eor/resourse/557/tpl/index.html

4) llenkoBuukoB B.B. «DneKTpoxuMUUeCKHe MeETOAbl aHaimu3a». Tomck, 2007.
http://ido.tsu.ru/iop_resl/electrohimmetod/

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Brirouaet npunoxenus: 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);

— myOnuyHO ocTynHbIe o0navynbie TexHomorun (Google Docs, SInaexc Auck u T.11.).

0) HQOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTajuor Hayynoii 6uboTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe o0ecrieyeHue

Ay,I[I/ITOpI/II/I AJIA IIPOBCACHU A 3aHATHH JICKIMMOHHOI'O THIIA.
Ay,)II/ITOpI/II/I AJi1 IIPOBEACHHA 3aHATUH CCMHUHAPCKOI0 THUIIA, HHAWBUAYAJIBHBIX H
TpYHIIOBBIX KOHcyHBTaHHﬁ, TCKYIICTO KOHTPOJIA U HpOMCXCYTOqHOﬁ aTTeCTaluu.


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

[Tomerenust a1 cCaMOCTOSTENIbHONW PaOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNIOM K ceTH HMHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pAa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopuu, 0OOpyIOBaHHBIC JIAOOPATOPHOW MeEOENbl0, MOCYAOW, NHpubopaMu W
XUMHUYECKUMH PEaKTHBaMH, HEOOXOAMMBIMHU JIJIsl BBITIOJHEHHS 3allJIAHUPOBAHHBIX B paboueit
nporpamme J1abopaTopHbIX padoT.

JlaGoparopun OCHAaIIEHBbl BBITSDKHBIMHM IIKadamu, mnpuOOpaMd U  CHENHUATbHBIM
o0opynoBaHueM: 1a00paTOPHBIN KOMIUIEKC «DIEKTPOXUMUIECKHIA CTeH», KOHIyKTOMETp, pH-
MeTp-MmwuuBoasT™MeTp  pH-121,  PP-15, O30HHUPYIOIIEE  YCTPOMCTBO «O30HUDY,
nporpammupyemas mydenpHas neub-tuintka THma «I1J{[1-AHanuTuka», aHATUTHYECKHUE BECHI
AJ1B-200.

Ayautopun NSl TPOBEICHHUS 3aHATUN  JIEKIIMOHHOTO Y CEMHHApCKOro  THITA
WHAUBUAYAIbHBIX M TPYINIOBBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOMH
aTTeCTalluy B CMEUIaHHOM (hopMmaTe (KAKTPY»).

15. Uudopmanusi o pazpadboTunkax

CkBopuoBa Jlunus HukomaeBHa, KaHA. XUM. HayK, JOIEHT, Kadeapa aHAIUTHYECKON
XUMHH, JOLEHT

[llenkoBHukoB Bnagummup BuranbeBud, KaHI. XWUM. HayK, JOICHT, Kadenapa
AQHAIUTUYECKON XUMHUH, JOLIEHT



