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1. Iesas 1 niIaHUpPYeMBble Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs)

Ilenpt0o  OCBOGHMsSI  AMCLUIUIMHBL  SBJISIETCS  (POPMHPOBAHME  CIEAYIOIIUX
KOMITETCHIIMN:

—OIIK-1. CnocobeH aHaIM3UPOBaTh W  HHTEPIPETUPOBATH  PE3YJIHTATHI
XUMHUYECKHUX IKCIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUH.

— OIIK-2. CrnocobeH MmpoBOAWUTH ¢ COOJIIOJICHMEM HOPM TEXHHUKH O€30MMacHOCTH
XUMHUYECKHH 3KCIIEPUMEHT, BKJIIOYAsh CHHTE3, aHAIM3, M3yYCHHUE CTPYKTYpPbl U CBOMICTB
BEIIIECTB U MAaTEpUAJIOB, UCCIIEOBAHUE ITPOLIECCOB C UX YUACTHEM.

— OIIK-4. CnocobeH IUIaHHPOBATH Pa0OTHl XWMHUYECKOW HAIMPABICHHOCTH,
oOpabaTbiBaTh W HHTEPIPETUPOBATh IOJYYEHHBIE PpE3yJbTaThl C MCIIOJIb30BAaHUEM
TEOPETUYECKUX 3HAHWHA W TIPAKTUYECKUX HABBIKOB pELICHUS MaTeMAaTHYECKUX H
bu3nyeckux 3aaad.

— OIIK-6. CnocobeH mpencTaBisATh pe3yabTaTbl CBOEH pabOThl B YCTHOH W
NUCbMEHHOW (opMe B COOTBETCTBMM C HOPMaMHM M IpaBWIaMH, IPUHATHIMU B
po(hecCHOHATLHOM COOOIIECTBE.

—IIK-1. CriocobeH BbIOMpaTh U MCIIOJIB30BaTh TEXHUYECKUE CPEJICTBA U METOJIbI
UCTIBITAHUN ISl PEIICHHUS HCCIEI0BAaTEIbCKUX 337a4 XUMHUYECKOW HAampaBICHHOCTH,
HOCTAaBJIEHHBIX CIIELHAIMCTOM 00Jiee BEICOKOW KBATU(UKALUH.

—IIK-2. Cnocoben oka3biBaTh WH(GOPMAIMOHHYIO IOAICPKKY CIEIHATHCTaM,
OCYILECTBIIAIOLIMM HayqHO-UCCIIe10BaTeIbCKHE PAOOTHI.

PesynmpraramMu OCBOGHHSI JMCIUIUIMHBI SIBISIOTCS  CIEAYIOIINME WHIWKATOPHI
JOCTHKEHUS] KOMIIETEHIUH:

NOIIK-1.1. CucrematuzupyeT U aHaJIU3UPYeT pE3yJbTaTbl XUMHYECKHX
9KCHEPUMEHTOB, HAOJIOACHUN, H3MEpPEHUH, a TakKe pe3yibTaThl pPacyeTOB CBOMCTB
BEIIIECTB U MAaTEPHAJIOB.

NOIIK-1.2.  Ilpemnaraer  MHTEPHPETALUIO  PE3YIbTaTOB  COOCTBEHHBIX
OKCIEPUMEHTOB M PACYETHO-TEOPETUYECKUX DPAOOT C MCIIOIB30BAHUEM TEOPETHUECKUX
OCHOB TPaJIUIIMOHHBIX U HOBBIX Pa3Je/IOB XUMHHU.

NOIIK-1.3. ®opmynupyeT 3akiOUeHHs W BBIBOJBI IO pe3yjbTaTaM aHaJIn3a
JUTEPATYypPHBIX JTaHHBIX, COOCTBEHHBIX IKCIEPUMEHTAIBHBIX M PAaCUETHO-TEOPETUUYECKUX
paboT XMMHUYECKON HANPaBIEHHOCTH.

NOIIK-2.1. PaGoTaeT ¢ XUMUYECKHMHU BEIIECTBAMH C COOJIIOJIEHUEM HOPM TEXHUKH
0€30IaCHOCTH.

NOIIK-2.3. IIpoBOIUT cTaHAApPTHBIE ONEpaluy i ONpe/ieleHUus] XUMUYECKOTO U
(a30BOTO COCTaBa BEMIECTB M MATEPUAIOB HA X OCHOBE.

NOIIK-2.4. TIpoBoauT wHcCCIENOBAaHUS CBOICTB BEIIECTB M MAaTEepHAIOB C
HCIIOJIb30BaHUEM CEpUIHOTO0 HAYYHOT'O 000pY/10BaHUS.

NOIIK-4.1. Ucnons3yer 0a30Bble 3HAHUS B OOJACTH MaTeMaTHUKU U (PU3UKU MpPU
TUTAHUPOBAHUH PA0OT XUMHUYECKON HAIIPaBICHHOCTH.

NOIIK-4.2. OOpabaTbIBaeT JaHHbIE C MCIOJIb30BAHUEM CTaHIAPTHBIX CIOCOOOB
aNMPOKCHMAITUH YUCIICHHBIX XapaKTEPUCTHUK.

NOIIK-4.3. HutepnpeTupyeT pe3ynbTaThl XMMHUYECKUX  HaOMIONEeHHH ¢
UCTIOJTF30BaHUEM (PH3MUECKIX 3aKOHOB U MPEICTABICHHH.

NOIIK-6.1. IIpencraBnser pe3ynbTaThl paboThl B BUAE OTYETa MO CTaHAAPTHOM
dbopmMe Ha PYCCKOM SI3BIKE.

NOIIK-6.2. TIpencraBnser HHGOPMAIMIO XMMUYECKOTO COJIEPXKAHHUS C Yy4eTOM
TpeOoBaHuil Onbnuorpadpuyeckon KynbTypbl

NOIIK-6.4. TOTOBUT mpe3eHTAlMIO MO TeMe paboThl W MPEICTABISET €€ Ha
PYCCKOM W aHTJIMHCKOM SI3bIKaX.

HIIK-1.4. T'oTOBUT O0OBEKTHI UCCIEIOBAHUS.

NIIK-2.1. ITIpoBOaUT MEpBUYHBIN MTOMCK HH(DOPMAITNH IO 3aJaHHOH TeMaTHKe (B
T.4., C UCTIOJIb30BAHUEM MATEHTHBIX 0a3 JaHHBIX).



NIIK-2.2. CocraBisier 0030p JIUTEpaTypHBIX HCTOUYHUKOB 110 33JaHHOU TeMe,
o opMIIIET OTYETHI O BBHITIOJTHEHHOW paboTe 1Mo 3aaHHOM (opMme.

2. 33}13‘[“ OCBOCHHA TUCHUILIIHUHBI

— Hayuntbcst TOHMMATh CBSA3b XMMHUYECKHUX CBOMCTB JJIEMEHTOB C X IOJIO)KEHUEM
B IIEPUOJUYECKOM CHCTEME, CyThb OCHOBHBIX 3aKOHOB TEPMOJMHAMUKHM JUIsl OIMCAHUS
XMMHUYECKHX PaBHOBECHUH, KIacCU(UKALMIO XMMHUYECKMX pEakIi, OCHOBaHHYIO Ha HX
IIPUPOLE.

— Y3HaTh TEOPETUUECKUE OCHOBBI 0a30BBIX XMMUUYECKHUX JAUCLUIIIUH.

— YMeThb CHUCTEMAaTU3UpPOBaTh M AHAIU3UPOBATH PE3YJBTATHl AHAIMTHYECKUX
XUMHUUYECKHUX IKCIIEPUMEHTOB, HAOIIOACHNUN, U3MEPEHUH.

— YMeTh pelaTh TUIIOBbIE yueOHbIE 33Ja4l 110 OCHOBHBIM (0a30BbIM) XMMHUYECKUM
JUCLUTIIIMHAM.

— OBnazerb CHOCOOHOCTSAMH HHTEPHpPETAlMM  PE3yJIbTaTOB  COOCTBEHHBIX
OKCIEPUMEHTOB M HX OOpabOTKM C HCIOJIb30BAaHMEM METO/a MaTeMaTHYeCKOU
CTaTUCTUKH.

— OBnaseTh TEXHUKON MPOBENCHUS XMMHUYECKOIO SKCIIEPUMEHTA C COOIIOACHUEM
HOpM 0€30MaCHOCTH U MTPaBUI 0(OPMIICHHS €r0 PE3yIbTaTOB.

— HayuutbCcs HpPOBOAWUTH NPOCTBIE XHMHMYECKHE OMNBITHI II0 IPEIIaracMbIM
METOAMKAM C MCII0JIb30BaHUEM CEpUITHOr0 yueOHOro 000py0BaHus.

— Hayuutbcs  ¢opMmynupoBaTh  BBIBOABI 10  pe3yibTaTaM  aHaIU3a
9KCHEPUMEHTAJIBHBIX U PACUETHO-TEOPETHUECKUX PAa0OT XMMUYECKON HAIIPABICHHOCTH.

3. MecTo AucHMILUINHBI (MOYJIs) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Monynb OTHOCUTCS K 00513aTeIbHOM YacTh 00pa30BaTeIbHOM MPOTrpaMMBbl.

4. Cemectp(bl) ocBoeHusi M ¢(opMma(bl) NPOMENKYTOYHOH aTTeCTAUMHU IO
AMCUUILIMHE

CemecTp 3, 3a4eT, 3K3aMeH.

CemecTp 4, 3auéT, KypcoBasi paboTa, IK3aMeH.

5. Bxoanble TpeGoBaHMs AJIsl OCBOEHUS TMCUUIITUHBI

JIJis yCHEIIHOTO OCBOCHHUS MUCIUIUIMHBI TPeOYIOTCS pe3ynbTaThl OOyYeHHUs IO
caenyromuM nuciuiuHaM: «Heopranwdeckass xumusa», «Maremaruka», «Dusmnka» u
«udopmarukay (Bce pas3ieasbl COOTBETCTBYIOIIUX KYPCOB).

6. SI3bIK peaau3anun

Pyccknii

7. O0beM TUCHUIIHHBI (MOTYJIA)

O6mmas TpyaoeMKOCTh AucuuIUInHbI coctaiseT 20 3.e., 720 yacoB, U3 KOTOPBIX:
— nexrmn: 80 u.;
— IpakThyecKkue 3anarus: 48 u.;
— JlabopaTopHbIe PadOTHI: 224 4.
B TOM YHCJIE TTPAKTUYECKast MOATOTOBKA: 272 4.
O6beM caMOoCTOATENIbHON pabOThI CTY/IEHTA OIpeeNieH YIeOHbBIM IJIaHOM.

8. Conep:xkaHue TMCUUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Moayas 1. Benenne. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUS XUMHUYECKHX
peakuii. KucioTHO-OCHOBHBIE pEaKIUu.



Tema 1. Bseodenue. Obwee npedcmasnenue 0 XumMuueckom ananuze. 3HauUCHHE
XMMHYECKOT0 aHaJIN3a B HayKe, TEXHUKE, OXpaHe OKpysKatomiel cpeabl. OOBEKThl aHATIN3A.
KauecTBeHHBIH W KOnMMueCTBEHHBIM aHanmu3. OCHOBHBIE CTaauu aHaiu3a: mpoboordop,
IpoOONOAroTOBKa, U3MEpPEHHEe, 00paboTKa pe3ysbTaToB. MeToabl U METOJUKU aHaIM3a.
AnanuTHueckas ciayx0a. AHaTUTHUYECKass XMMHUS KaK HayKa, €e IeJH U 33aJauu, CBS3b C
JpPYTMMH HayKaMH, OCHOBHBIE OJTallbl €€ pa3BUTUA. Buapl aHanusa: M30TOIHBIN,
AJIEMEHTHBIH, CTPYKTYPHO-TPYIIIIOBOM (pyHKIIMOHANBHBII), MOJIEKYJIAPHBIH,
BEIIIECTBEHHBIH, (a3oBblil. XuMudeckue, Gpusnyeckre 1 OUOJIIOrHYEeCKUe METO/Ibl aHAIIN3A.
Makpo-, MHKpPO- U YJIbTPAaMUKpPOAHAIN3. AKTyaJbHbIC aHAJUTUYECKHE IPOOIIEMBI:
CHIDKEHHE IpeAena OOHApy)KEHHs; IOBBIIIEHHE TOYHOCTH U  M30UPATENbHOCTH;
o0ecrieyeHHe OKCIPECCHOCTH; aHauu3 0e3  pa3pylleHHs; JIOKAJIbHBIM  aHAIN3;
JUCTAHIMOHHBIA aHanu3. OCHOBHBIE TEHICHIMHM pPa3BUTUSA AHAJIUTUYECKOM XHMUU:
MHCTPYMEHTAJIM3alMs, aBTOMAaTH3alus, MarTeMaTh3alus, MHUHUATIOpU3alus, CO3JaHHe
CEHCOPOB U pa3paboTKa TecT-MeTo10B. HayuHast XuMHUKO-aHaJIUTUYECKast TUTeparTypa.

Tema 2. Ilpoboombop u npobonoocomoska. OT160Op TPOOBI A aHATU3A.
[TpencraButensHOCT NPOOBL. DaKTOPHI, 00YCIOBIMBAIOIIME pa3Mep U crocod oTdopa
IpeJICTaBUTENIbHON MpoObl. ['eHepanbHas (nepBuuHasi), JadOpaTopHas U aHAIU3UpyeMast
npoObl. OT6Op MpoOd TOMOI€HHOr0 M TIeTeporeHHOro coctaa. CrnocoObl NOIy4YEeHUs
cpeaHel mpoObl TBEPABIX, )KUIKUX MU Ta3000pa3HBIX BEUIECTB, NEpBUYHAs 00pabOTKa U
xpaHeHue  1pod6. CnocoObl  MPOOONOArOTOBKU:  H3MENIbYEHHME,  PAcTBOPEHUE,
TepMooOpaboTka, 00paboTka peareHTamMu. (OCOOECHHOCTH Pa3NIOKEHUS OPraHUYCCKHX
BemecTB CriocoObl yCTpaHEHUs M ydeTa 3arpsA3HEHUH W NOTepb KOMIIOHEHTOB IpH
pOOOIIOATOTOBKE.

Tema 3. OcHogubie 3aKOHOMEpHOCMU NPOMEKAHUA XUMUYECKUX —PeaKyuil.
OcHOBHbBIE THIBI peakUuil, IPUMEHSAEMBIX B XMMHUYECKHX METOJaX aHaJIM3a: KUCIOTHO-
OCHOBHBIE, KOMILIEKCOOOpa30BaHMUs, OKHCJICHUSA-BOCCTAHOBIICHUS. IIpoueccel
oOpa3oBaHusi U pacTBOpeHUs ocaakoB. DakTopbl, BIMAIOLME HAa pPaBHOBECHE
(KOHLIEHTpALlUU peareHToB, TeMIepaTypa, npupojaa pactsoputens, pH, KoHKypupyomue
peakuun). PopMbl CyHIECTBOBaHMS BemiecTB B pacTBope. ConbBaTanusi, HOHU3ALMS,
mucconuanus. [ToBeneHne 31eKTPOIUTOB U HENNEKTPOIUTOB B pacTBopax. Teopus [lebas-
Xrwokkens. KoapounueHTsl akTUBHOCTH. BiusHHME NOCTOPOHHMX 3JIEKTPOJIUTOB Ha
pPaBHOBECHSI peakIuil ¥ y4eT 3TOro BIUSHMS NPH MPOBEACHUM aHAN3a (CojaeBOi 3P PeKT).
OOmiass U paBHOBecHas KOHIIEHTpauuu. MoisibHas 107 voHa. KOHCTaHTHI paBHOBECHS
peakuuil U MpOLECCOB: TEPMOJANHAMUYECKUE, KOHIICHTPALIMOHHBIE, YCIIOBHBIE. Onncanue
CIIOXKHBIX paBHOBecHi. ['paduueckoe omucaHue paBHOBECHW (pacmpelnenuTesabHble U
KOHIIEHTPALMOHHO-JIOrapu(MUUecKie auarpamMmbl). IIpuHIUNBI pacdera XUMHUYECKUX
paBHOBECHIA.

Tema 4. Kucnommuo-ocnoenvie peaxkyuu. llpuMeHeHUE KHCIOTHO-OCHOBHBIX
peakmuit B aHanuze. OCHOBHBIE TEOPUU KHUCIOT U OCHOBaHUii: AppeHuyca, bpencrena-
Jloypn, Jlerouca, Ycanosuya. lIpenmyinecrtsa mnpoTonuTHdecko Teopun bpencrena-
Jloypu. ComnpsikeHHbIE KHCIOTHO-OCHOBHBIE Maphl. BinsHue pacTBopuTeNsl Ha CUILY
KHCIIOT U OCHOBaHMM. KOHCTaHTBI KMCIOTHOCTM M OCHOBHOCTH. ABTONPOTONM3. JIMaTt n
auoHui. OOOOIIeHHbIE MPEICTaBICHHUS] O KUCIBIX, IIEJIOYHBIX U HEUTpaJbHBIX Cpeaax,
mkana pH B pa3ubix pactBopurensix. Kimaccudukanus pactBopuTesieit o uX cnocoOHOCTH
K aBTONPOTOJNM3Y M POJM B TPOTOJUTHUECKOM Tpouecce. Husenupyrommii  u
muddepentmpyronmii 3¢ dexTsl pacTBoputeneil. BakHelne HEBOJHBIE PAaCTBOPUTEIH.
CocTosiHME BeIlIECTBA B PAaCcTBOpPaxX C PA3IMYHOM KHUCIOTHOCTHIO. KHCIOTHO-OCHOBHOE
paBHOBECHE B MHOTOKOMIIOHEHTHBIX cucTemax. PacueT 1onu 3a1aHHON (HopMBbI BelecTBa
npu aanHoM pH. Bydepnsie pactBopsl B aHanuze. MexaHusMm OydepHOro nencTBus,
OydepHas emxoctb. Beibop Oydepnoit cucrembl. Pacuer m3menenust pH npu BBeneHHH
KHUCIIOT U 1ienouedl. UHauBuayanbHble BeuecTBa ¢ OydepHbIMU CBOMCTBAaMU. AMDOIUTEHI.



CocTosiHME pacTBOPEHHOIO BELIECTBA B PacTBOPax € pa3HOM KHUCIOTHOCThIO. Pacuer pH
BOJIHBIX U HEBOJIHBIX PACTBOPOB Pa3HOrO THUIIA.

Tema 5. Memoowt obnapysicenuss u uoenmughuxayuu. XUMHUYECKAE METOJbI
oOHapyxeHHs BellecTB. Peakuuu oOHapyXeHUs W paszaeneHus. UyBCTBUTEIBHOCTH U
CEJIEKTUBHOCTh aHATUTHYECKUX PEAKIIMU. XapaKTePUCTHKH YyBCTBUTEIEHOCTH U CIIOCOOBI
MOBBILICHHUS] CEJEKTUBHOCTH KadecTBeHHOUW peakuuu. Kriaccudukanuu KaTHOHOB H
AQHMOHOB B XMMHYECKOM aHanu3e. CucTeMaTuyeckuii M JpOOHBIH MEeTOAbI aHan3a. Tumbl
peaxiuii, ucroyib3yeMble B HuX. JlelicTBHe TPYIIOBBIX PEarecHTOB M YacTHbIE pPeaKIMK Ha
katuounsl |, Il u Il ananutuyeckux rpynmn. CrnocoObl epeBeicHUsI B PacTBOP XJIOPUJIOB
noHoB |l u cynbdarto nonos |l ananmurraeckux rpynmn. Cxema aHaid3a CMECH KaTHOHOB
I, Il u Il ananutrueckux rpymnm.

Mopayb 2. Peakuuu KOMIUIEKCO0Opa3oBaHus u OKHUCJIUTEIbHO-
BOCCTAaHOBHUTEIbHBIC PEAKIINH.
Tema 6.  Peaxyuu KOMNIEKCO0OPa308aHUsL. [Ipumenenune  peakuuii

KOMILIEKcooOpa3oBanuss B aHanmuse. Kiaccudukanms KOMIUIEKCHBIX —COEAMHEHUI.
KoopanHaliMoHHOE 4uCIIO, JEHTAaTHOCTh, XeNaTbl, BHYTPUKOMIUICKCHBIE COEIMHEHHUS.
CrymeHyaTelii XapakTep KOMIIeKcooOpa3oBaHus. KonmuecTBeHHBIE XapaKTEPUCTUKU
paBHOBECHsI KOMILIEKCOOOpa30BaHus: OOIIMe U CTYIEHUaTble KOHCTaHThl YCTOMYUBOCTH U
HECTOMKOCTH; 3aKOMILUIEKCOBAHHOCTB; CTETIEHb 00Pa30BaHUsI, CpeIHEe KOOPAMHAMOHHOE
yucio. OakTopel, BAUSIOIINE HA PaBHOBECHE KOMIUIEKCOOOPa30BaHUs, YIPABICHUE ITHUM
nporeccoM. BimsiHue KOHIEHTpanuu cBOOOAHOTO JIMTaHa Ha paBHoBecue. OnpenencHue
MUHMMaJIbHON KOHLIEHTpPAllMM JIMTaHAa, HEOOXOIUMOW Ui JOCTHIKEHHs 3aJaHHOU
3aKOMIUIEKCOBAaHHOCTH. JlMarpaMMbl pachpenesieHus KOMIUIEKCOB Pa3HOTO COCTaBa.
BausiHue xommiiekcooOpa3oBaHUs Ha MPOLIECCHl OCAXIEHUS M PAaCTBOPEHHUS, KUCIOTHO-
OCHOBHOE PaBHOBECHE, OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIC CBOWCTBA BEHIECTB B XOJE
aHanmu3a. CriocoObl MOBBILIIEHNS YyBCTBUTEIBHOCTH M CEIEKTUBHOCTU METOJIMK aHaIu3a ¢
NPUMEHEHHEM KOMILJIEKCO00pa30BaHusl.

@OyHKIMOHAIBHO-aHAIUTUYECKUE TPYIIbl. BiinsHue UX npupobl, pacrnoiokeHus,
CTEPEOXMMHU MOJIEKYJI peareHTa Ha €ro B3aMMOJACHCTBHE C HEOPraHMYECKHMMH HMOHAMH.
MackupoBanue. BaxHelne opraHuyeckue peareHThl, NMPHMEHsSEMble B aHaIU3e s
pasneneHus, OOHApPYXXEHHs, OIpENeNeHUs HOHOB METAJUIOB, JUII MAaCKHUPOBAHHUA U
JIeMaCKUPOBAHUSI.

Tema 7. Okucnumenvho-éoccmanosumenvuvie peaxyuu. IlpuMeHeHHE pegoKc-
peakuuii B aHaiu3e. Pelokc-mapa, pegoKc-TepexoJ] M KOHCTaHTa €ro paBHOBECHS.
OOpatumble 1 HeoOpaTtuMble perokc-niepexoabl. CTangapTHele U (opMalbHBIE PEIOKC-
noreHMaibl. CriocoObl U3MEPEHUS U pacyeTa PaBHOBECHBIX PeJlOKC-NIOTeHInaNoB. Pacuer
KOHCTaHT  paBHOBECHS  4Yepe3  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  ITOTCHIIMAIBIL.
HanpaBnenue penokc-mpouecca B pacTBOpe, NpeAcKa3aHHE 3TOro HarpaBlIeHHs ¢
MOMOIIBI0 TOTeHHHanoB. CKOPOCTh W MEXaHHM3M pPEIOKC-TIPOIecCOB. BakHeimme
OKHCIUTEIN U BOCCTAaHOBMTENIM, MCIIOJIb3yEMble€ B aHAIM3€; CHOCOOBI HANpaBlIEHHOTO
U3MEHEHHS UX CHIIbL. DaKTOPHI, BIUSIOMINE HA TOJOXKEHUE PaBHOBECHS TIPU TPOBEICHUH
pEelIOKC-peakinii B pacTBOpax, y4eT 3TuX (pakTopoB MpH NPOBEICHUN aHAJIHM3a.

Memoow obnapyscenuss u udenmugpuxayuuy. JleicTBUe TPYNIOBBIX PEAreHTOB U
yacTHble peakuuu Ha katuonel 1V, V, VI ananmutnueckux rpymm. Pa3genenue cmecu
KaTHOHOB Ha TPYIIIBI IEHCTBHEM TPYIIOBBIX PEarcHTOB. XOJl aHAIN3a CMECH KaTHOHOB
IV-VI anamurtuyeckux rpynn. Monusiii oOmeHn. Pasnenenue kartumonoB IV, V rpynm c
MIOMOIIIEI0 MOHOOOMEHHHUKOB. CyInTHOCTh dKcTpakuuu. E€ mpuMeneHue st 0OHapyKeHUs
U pa3JieNieHHsI HOHOB.

Monayas 3. Ilpomecchl oOCakA€HUS H COOCAXKACHUS. OKCTPAKIIMOHHBIE H
COpOLIMOHHBIE METO/BI pa3/ieNICHHs] U KOHIIEHTPUPOBAHHUSL.

Tema 8. [lpoyeccvr ocaxcoenus u coocaxcoenus. VIcronb30BaHHE TPOIECCOB
OCaX/ICHUS-PACTBOPEHUSI B XMMHYECKOM aHanu3e. PaBHOBecue B CHCTEME «pacTBOP-



ocagok». KoHcTaHTBI pacTBOPUMOCTH (TEPMOJMHAMHMYECKHE, KOHLIEHTPALMOHHBIE,
YCIIOBHBIE) M PAaCTBOPUMOCTh MAaJIOPACTBOPUMBIX COEIMHEHUH, B3aUMOCBSI3b ATHX
BeIMUMH. PaKTOpBhl, BIUAIOLIME HA PaCTBOPUMOCTb OCAJKOB: TEMIIEpaTypa, HOHHAs CHJa
pacTBOpa, MPUCYTCTBUE OJHOMMEHHOrO MOHa, pH, mpupona pactBopuTels; NpOTEKaHUE
peakuuii KOMIUIEKCOOOpa30BaHUs, OKUCICHUS-BOCCTAHOBICHUS H Jp. BO3MOXHOCTH
pasfielieHuss aHaAJWTOB TIPU BApbUPOBAHMM KOHIEHTpanuu ocaautens. JIpoGHoe
OCaKJICHHUE.

HeoOxomumocth  pa3feneHuss W KOHILIGHTPUPOBAHUS  MHKPOIpPHUMECEH,
KjJaccu(uKamuss ~ METONOB IO  THUIY  HCHONB3YeMBIX  ()a30BBIX  PABHOBECHIA.
KonuuecTBeHHbIe XapaKTepUCTUKU: KOA(D(ULIMEHT pacnpeneneHus, CTeeHb U3BICUCHUS,
CTEeNeHb pazjieneHus. MHorocryneHuatsle mpoueccel. CoueTaHne METO0B pa3/eieHUs U
KOHIEHTPUPOBAHUSA C METOJaMU ompeneneHus (ruOpuanbie MeTosl). Paznenenrue noHOB
npu  apobHom ocaxneHun. Coocaxnaenue. Kosiekropel —  OpraHuyeckue H
Heoprannyeckre. OCHOBHbBIE TPUEMBI COOCAKICHHUS.

Tema 9. Oxcmpakyuonnvie u  copOyuoHmvie MemoObl  pazoeneHus U
KoHyeHmpupoganus. CopOuus Kak crnoco0 KOHIEHTpUpOBaHHS. MexaHu3M copOLuUu.
CopOeHThI, HCIONIb3yeMble MPU KOHIEHTPUPOBAHUM MHKpPONIPUMECEH. AKTHUBHBIC YIJIH.
HonooOMennble u xenarooOpasyromue copOeHThl. [loHsTne 00 HOHOOOMEHHOM
xpomarorpadun. KpemHesemsl.

DKCTpakiMs Kak MeToJ pa3felieHuss M KOHIeHTpupoBaHus. Kiaccudukanus
AKCTPAKLUMOHHBIX HporieccoB. OCHOBHBIE 3aKOHBI U KOJIMYECTBEHHBIE XaPAKTEPUCTUKH.
3akoH beptiio — HepHcra. @akTopbl, BIMSIOIIME HA CTENEHb M3BICUYCHUS MpPHU
OJIHOKpaTHOM 3KcTpakuuu. CTeneHb U3BJICYEHUs IPU MHOTOKPATHOM 3KcTpakiuuu. Beioop
pH okctpakuuu. Bakneiimme skcTpareHThl U TpeOOBaHUS K HUM. ODKCTPaKLUHOHHBIC
peareHThl IpU M3BJICYEHUHM METAJUIOB. DKCTPAKIMS XEJIaTOB: BIUSHHUE KOHLIEHTpalUU
pearenra, BenuuuHbl pH. [IpakTrueckoe ucCnonb30BaHHE HKCTpakUMH. Jpyrue MeTossl
pasfeneHus W KOHLUEHTPUPOBAHMSA: KANMMJUIAPHBIN 3IEKTpodope3; METOAbl HCHapeHHs,;
yhpasisieMasi KpUCTauIn3alus.

Memoowr  obHapyscenuss u udenmuguxayuu. Knaccuduxanus aHHUOHOB B
KaueCTBEHHOM aHanu3e. J[eficTBue rpynmnoBbIX peareHTOB U YaCTHBIE peaKlUud aHUOHOB |,
I, 11l ananutnueckux rpynmn. Cxema aHanu3a cMecd aHHOHOB. Cxema aHanmM3a CyXux
cojeii u ux cmeceil. [Ipo6onoaAroToBKa U MEPEBO] B pACTBOPEHHOE COCTOSHUE.

Mogay.anb 4. BBenenve B KOJTWYECTBEHHBIN aHAIH3. | paBUMETPUYECKUN METOI.

Tema 10. 3a0auu u memoowvl xKoruuvecmseenno2o ananuza. AHATUTUYECKUI CUTHAIL.
OKCTEHCHUBHbIE M MHTEHCUBHbIE CBOMCTBa BemiecTB. M3mepenue wmaccol. Becsl:
aHAJTUTUYECKHUE, TOJYMUKPO-, MUKPOBECHI, Ja0OpaTOpPHbIE TEXHHUUYECKUE BEChl. MeTo/Ibl
B3BEIIMBAHUS, MCTOYHHKHU IOTPEIIHOCTEN MpH B3BEIIMBAHWU. TEXHHKA B3BELIMBAHUS.
N3mepenue o0bEMOB. Buabl MepHON mOCyAbl: MUNETKH, OIOpPETKHU, MEpHble KojObl. Eé
Ha3zHayeHue. VICTOUHMKY NorpeiHoCcTel pU U3MEPEHUN 00bEMOB.

Tema 11. I'pasumempuueckuii memoo ananuza. CyIHOCTb TPaBUMETPUUYECKOTO
aHaylM3a, MpeuMyllecTBa W HeaocTaTku Mertoja. Ocaxaaemas U TIpaBUMETpUYECKas
dbopMbl; TpeboBaHus, MpeAbsBiIseMble K HUM. | paBuMeTpuueckuil ¢akrop. MexaHu3M
mporecca ocaxjaeHus. OOpa3oBaHWEe W CBOWCTBA KOJUIOMIHBIX dYacTull. Koarymsus
KOJUIOMAHBIX pacTBOopoB. [lenmtuzamus. Kpucrammdyeckue u  amMopgHBIE OCAAKH.
3aBUCHUMOCTh CTPYKTYpPBI OCaJiIka OT CKOPOCTH 0Opa30BaHUs MEPBUYHBIX KPHUCTAJIIOB, UX
pocta. IIpoueccsl, mpuBosMe K 3arpsi3HeHHIo ocaakoB. CoocaxaeHue: ajacopouus u
OKKJTIO3Ms, HM30MOP(U3M, TMOCIEAyIOUlee OCaXJACHUE. YCIOBUS TMOJyYEHUS YHCTHIX
O0CaZKoB W rpaBuMeTpuueckux ¢opm. Texuuka ocaxzaeHus. OTHOCHUTENbHOE
NepechlllieHrne. YCIOBUS MOJIyY€HUs KPYMHOKPUCTAJUIMYECKUX U aMOPQHBIX OCaIKOB.
Ocaxnenue u3 romoreHHoro pactBopa. CrapeHue ocaakoB. IloBTOpHOE ocaxiaeHuHe.
[IpombiBanne  ocaakoB.  BpiOop  mpombiBHOW  kuakoctu.  [IpeBpamienue B



rpaBUMETpHUECKYIO (opMy. Baxknelne HeopraHM4ecKHe W OPraHUYEeCKHUE OCATUTEIH.
Br16op ocaautens. KonmnuecTBo ¥ KOHLIEHTpAIHs OCaAUTENSI.

Ilpumepvl npakmuuecko20 NpUMeHeHUsl 2PABUMEMPUYECKO20 Memooa aHaAIu3d.
AHann3 CHJIMKATOB, JI0JIOMUTOB, U3BECTHSKOB, CIIaBoB. OmpenereHne KpeMHus, jKemesa,
KaJbIUsl, MArHUS, ATFOMUHMSI, HUKENS, cepbl, pochopa, xmopa. OOIiee npeacraBieHue 0o
9JIEMEHTHOM aHajHh3€ OPraHMYeCKHX BEIIECTB C TIPAaBUMETPUUYECKUM OKOHYAHHEM.
TepMmorpaBUMETpUYECKUNA aHAIIN3.

Moayab 5. Turpumerpuueckue MeToAbl aHanu3a. KUCIOTHO-OCHOBHOE
TUTPOBaHUE (IIPOTOJIUTOMETPUS).

Tema 12. Ilpunyun mumpumempuueckoeo memooa. TpeOoBaHUs, PEIBABIICMbIC
K peakuusM B TUTPUMETPUYECKOM aHaim3e. To4yka OSKBHUBAJCHTHOCTU. CrocoOsl
omnpejeNieHuss TOYKM SKBUBAICHTHOCTH. KoOHeuHas Touka TUTpoBaHUA  (K.T.T.).
Knaccugukanus TUTpUMETPUYECKHX METOA0B aHainu3a. CrocoObl TUTPOBAHUS: HPAMOE,
oOpaTHOe, 3aMeCTUTENIbHOE, KOCBEHHOe, WHBepcuBHOe. [lepBuuHbBIE CTaHAAPTH WU
TpeOOBaHus, NpPEAbsIBIsIEMble K HUM. Bropuunble cTraHmapTel. MeTolbl yCTaHOBIIEHUS
KOHIEHTPAIIMU TUTPOBAHHBIX PACTBOPOB: MUIIETUPOBAHUS U OTJEIBbHBIX HABECOK.

Cnocoovl evlpadicenus KOHYeHMpayui pacmeopos 6 MumpuUmMempu4yecKom anaiuse.
MOJIIpHasi KOHIIEHTpaIus (BellecTBa, YKBUBAJICHTOB BEILIECTBA), TUTP (pacTBOpa, pacTBOpa
10 OIpPENEIIEMOMY BEUIECTBY, SMIUPUUECKUI). DKBUBAJIECHT. DaKkTOp SKBUBAJIEHTHOCTH.
Monsipuasi Macca 3KBUBalieHTa. Buabl kpuBbix TUTpoBaHHs. (CKaduoK TUTPOBAHUSI.
OKBUBaJIEHTHAs YacTh KPUBOM TUTPOBAHMUSL.

Toepewnocmu mumpumempuuy. CiydailHble, CHCTEMaTHUYECKHE, HEHCKIIOUEHHBIE
cucremaruueckue. IIpsgok pacuera NOrPEUIHOCTH pe3ylnbTaTa TUTPUMETPUUECKOTO
aHaiu3a.

Tema 13. Kucnommuo-ocnosnoe mumposanue. [lpuHuun metona. AJKaJIUMETpus,
auaumerpusi. [IpurotoBrnenue u cTapaapTu3anus pabouux pacTBopoB. KpuBble
tuTpoBaHus. IlocTpoeHne KpUBBIX THUTPOBAHMSI CHUJIBHOTO IPOTOJIMTA  CUJIbHBIM
MPOTOJIUTOM, CJIA0OT0 MPOTOIHUTA CHUIIBHBIM MPOTOJIUTOM, MHOTOIIPOTOHHBIX MPOTOJIMUTOB,
CMECH CHJIBHOTO U C€J1a00ro MpoTOJIUTOB. BinsHuEe BEIMYNMH KOHCTAHT KUCIOTHOCTH WM
OCHOBHOCTH, KOHIEHTpAallUM KHUCJIOT W OCHOBaHMMH, TeMIepaTypbl Ha XapakTep KPHUBBIX
TuTpoBaHus. KucioTHO-OCHOBHBIE UHAMKATOPHI, UX AeiicTBue. [loka3zaTens nHAMKaTOpa U
MHTEPBAJl MIEPEX0/la OKPACKH, NOKA3aTeNb TUTPOBAaHUS. [IpUdyrHbBI N3MEHEHUS LIBETHOCTH
UHAMKATOpOB. TayTomMepuss OpraHM4ecKMX MOJIEKYld. XpoMo(opbl, ayKCOXpPOMBI,
tayroMepbl. CMellaHHblE WHAMKATOpbl. VHIUKATOpPHBIE NOrPEHIHOCTU. Bbruncienue
MHAUKATOPHBIX TOTPEIIHOCTE MpU TUTPOBAHMU CHIJIBHBIX M CJIA0BIX IPOTOJIUTOB.
KucnoTHO-0CHOBHOE TUTpOBaHME B HEBOJHBIX cpefax. IloigHOTa mpoTekaHusl KMCIOTHO-
OCHOBHBIX PeaKIil B aM(QUIPOTOHHBIX PaCTBOPUTEIISIX.

Ilpumepvr  npaxmuueckoco npumenenus. Omnpenenenue kucior (pochopHas,
OopHasi, yrojapHas W Jp.) U OCHOBaHMM (TUAPOKCUABI HATpHs, aMMOHUS; KapOOHATHI,
IHJIpOKapOOHATHI, TeTpabopaTbl HaTpus). AHaIM3 cMeceil kapOoHara M ruapokapOoHaTa
HaTpus, KapOoHaTa W THUIpokcuaa HaTpus. OrmnpeneneHue coinel aMMoHusi (oOpaTHOE,
KOCBEHHOE THUTpoBaHME), a3ora (Meron Keenpjans), HUTpATOB M  HUTPUTOB,
TUAPOKAPOOHATHOM U TTOCTOSTHHOM YK€CTKOCTH BOJIBI.

Moayab 6. OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE (PEIOKCUMETPHS).

Tema 14. Oxucaumenvno-6occmanosumenbHoe mumpogarue (PedoKcumempus,).
CymHocTh ¥ KJIAacCHpHKAIMSI METON0B  penokcumerpuu. [locTpoeHne  KpHBBIX
TuTpoBaHusa. DakTopsl, BIUAIOIIME HAa XapaKkTep KpUBBIX TUTpoBaHus: pH pactBopa,
MOHHAs cuja, 00pa3oBaHME KOMIUIEKCHBIX M MajOpacTBOPUMBIX coequHeHui. CrocoObl
omnpejeNieHuss KOHEYHOM TOYKM TUTpoBaHUA. OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE
UHAUKATOphl W HMX BBIOOp. WHAMKATOpHBIE NOTPEHIHOCTU. [lepmaneanamomempusl.
Omnpenenenne sxene3a (Il), mapranma (Il), okcamaros, mepokcuma BoIOpoOaa, HAUTPUTOB.
Hooomempus u uooumempus. CucremMa HOA-UOJUT KaK OKUCIUTEIh WM BOCCTAHOBUTEb.



CyIHOCTh 3aMECTUTENIFHOTO TUTPOBAHUS TMPHU ONpPEeNCHUH OKUcIuTenei. OnpenencHue
memu (1), xemesa (I11), apcennToB, apceHaToB, epokcu0B. OnpeaeneHne KUCIOT, BOIbI.
Huxpomamomempus. Omnpeneneaue xeneza (I1), ypana (IV). Bpomamomempus.
Omnpenenenne cypbmbl  (Il1), omoBa (Il), oprammuyeckux coenuHenuit (deHomn,
okcuxuHonuH), MarHus  (ll). Banamaromerpus, uepuMerpusi, TUTAHOMETPHS,
xpomomeTpusi. Paboune pacTBOpsl M NEpBUYHBIE CTAaHAAPTHI METONOB. MHAMKATOPHL.
Omnpenensiemble BemecTBa. CKOPOCTh U HAPaBIEHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peakiuii. Karanutuueckoe ycCKOpeHHE peakuuid, aBTokaTtanu3. HMuaynupoBaHHBIE U
conpsikéHHbIC peakiuu. [loHsTHE 00 MHAYKTOpPE, aKTOpE, aKIENTOPE.

Moayas 7.  Kowmiuiekcomerpuueckoe W OCaJAWTEIbHOE  TUTPOBAHUE
(KOMIUTEKCOMETpHsl U cenumeTpusi). KuneTnyeckre METoAbl aHaIn3a.

Tema 15. Komnnexcomempus. Heopranumdeckue W OpraHMYECKHUE THUTPAHTHI B
KOMIUIEKCOMETPHH. Hcnonbp3oBanue aMHHOTIOTMKapOOHOBBIX KHCJIOT B
KOMIUIEKCOHOMETpUU.  CrnocoObl  ompeieNneHUuss KOHEYHOM  TOYKM  TUTPOBAHUS.
MeTamioXxpoMHble MHIUKATOPBl. METOJbI TUTPOBAHUS B KOMIUIEKCOHOMETPHH: IPSIMOE,
o0OpaTHOe, 3aMecTUuTeNbHOEe U KocBeHHoe. [locTpoenue kpuBbix TuTpoBanus. [Ipumenenue
KoMIuieKkcoHoMeTpun. OrpenienieHue Kaablys, MarHus, jKeie3a, allOMUHMS, MEH, IIMHKA.
Omnpenenenne annoHoB. Mepkypumerpusi. OnpeeneHue XJI0pua-uoHOB.

Ocaoumenvnoe mumposanue. CrnocoObl yCTAaHOBJICHHS KOHEYHOM TOUYKH
TUTpoBaHus: Meton Mopa, wmeron Donberapga, meron PasHca (TUTpOBaHHUE C
ancopOIMOHHBIMUA  WHAWKAaTopamu). [locTpoeHWe KpUBBIX THTpOBaHHs. [IpuMepsr
MPAKTUYECKOTO IPUMEHEHHs. ApreHToMeTpus U MepkypomeTpus. OrmnpenencHue
raJIOTeHUI-HOHOB.

Tema 16. Kunemuueckue u Ouoxumuueckue memoowvl anaiusza. CKOPOCTh
XUMHYECKON PEeaKIMy KaK aHAMTHYECKUI curHail. KaTanmnTiuueckue U HeKaTaTUTHYECKHUE
KMHETUYECKHUE METOJbl aHaln3a, UX YYBCTBUTEIBHOCTh U CEJIEKTUBHOCTb. OmpenerneHue
KOHIICHTPALlMM PEAareHTOB C MCIOJIb30BAHMEM KMHETHYECKMX JaHHBIX. [IpemmymiecTBa u
OTpaHMYEHUS KUHETHUYECKUX METOJIOB aHaju3a [0 CPaBHEHUIO C PAaBHOBECHBIMH.
®depMmeHThl  Kak  Ouosiormdeckue  karaiamsaropbl.  OOmiee  mpeacTaBiIeHHE O
(dbepMeHTaTUBHBIX MeTojax aHamu3a. llpumepsl ompeneneHusi (HepMEHTOB, CyOCTpaTOB,
AKTUBAaTOPOB W HWHTHOMTOPOB ()EPMEHTOB IO CKOPOCTH PEAKIUH C HUX YYaCTHEM.
[TpakTdeckoe mpuUMeHEHHE (PEepMEHTATHBHBIX METOJOB B KIMHHYECKOM aHalu3e U B
aHayM3e 0ObEKTOB OKPYXKAIOIIEH cpeibl.

OOmiee mpencTtaBieHHe O OMOXMMHUYECKMX METOAax aHainusa. lcmonb3oBaHue
depmenroB, JJHK, PHK, antuTen, *KUBBIX KJIETOK MU MUKPOOPraHM3MOB B aHaiu3e (B
YaCTHOCTH, B BHJE TECT-MeTONOB). VMMyHOaHann3 M UMMYHO(GEPMEHTHBIN aHaju3.
buocencopsl. [IpuHIHIEI (HYHKIMOHUPOBAHUS M 00JACTH TIPUMEHEHHUS OMOCEHCOPOB.
Knaccugukanus OHOCEHCOPOB MO NPUPOAE OHOIOTMYECKOTO0 KOMIIOHEHTa M TUIY
npeoOpaszoBarensl curHajia (MOTEeHIMOMETPUUYECKUE, aMIIEPOMETPUYECKHE, ONTUYECKUE U
npyrue ceHcopsl). Ilpumepsl npumenenust O6uoceHcopoB. OOIee NpeACTaBICHUE O
OMOJOrNYECKUX METOaX aHaAIH3a.

Moayib 8. OU3HKO-XMMHYECKHE METO/IbI aHATH3a

Tema 17. Qusuxo-xumuuecxkue memoowvt ananuza. Xpomamozpaghuiecxkue memoowl.
OcHOBHBIE PUHITUIBI U KIaCCHPHUKAIUS XpoMaTOrpaguueckux MeToI0B. TeopeTuieckue
OCHOBbI  xpomarorpapuu. Cnocobbl  momydeHuss  xpomarorpamMm.  OCHOBHbIE
xpomaTtorpaduueckue mapamerpbl. ['a3oBas xpomartorpadus. BapuaHTel MeTona.
Henonermxkabie 1 moaBIWKHBIC (Da3wl. [IpuMepsl mpakTHdeckoro mpuMeHeHus . JKuIKkocTHas
xpomatorpadus. HemoaBmwxkupie u monaBwkHbIe (a3el. HoHHas xpomarorpadus.
OCHOBHBIC TIPE/ICTABICHUST O MEXaHM3ME HOHHOrO OOMeHa. BapwaHTbl HOHHOM
xpomatorpadun. Vcnonp3oBaHWe HOHHOM XpoMaTorpaduul Ui aHalu3a pa3IMYHBIX
00BbekToB. bBymaxkHas u ToHKOCHONHas Xpomarorpaduu. TeopeTnyeckue 0OCHOBBI METOJIOB.
TexHuKa MONMy4eHUs XpoMaTorpaMM. [IpuMepsl MpakTHYECKOTo MPUMEHEHHUS.



Onexmpoxumuueckue memoobi. TeopeTHUeCKHue OCHOBBI 3JIEKTPOXUMHUECKUX
MeronoB aHammza (DXMA). Kiaccudukammst wmetonoB.  Kouwdykmomempusi  u
KOHOYKmomempuueckoe mumpoganue. DaKTOPbI, BIUAIONME Ha 3JIEKTPOMPOBOIHOCTD.
KpuBble KOHIYKTOMETPUYECKOTO THTPOBAHUS ISl PEAKIMK HEHTPAIM3alUH, OCAKICHHS,
KOMILIEKCOOOpa3oBanus.  Monomempuss U nOmMeHyuomempuieckoe  mumpo8aHue.
Knaccudukanus AIIEKTPOIHBIX CHCTEM. Metombt 00paboTku KPHBBIX
MOTCHIIMOMETPUIECKOTO TUTPOBaHMS. OCHOBHBIE TIOHITHS YJIEKTPOXUMHYECKON KHHETUKH
(TOK, mepeHanpsHKeHUe, CTaIuH JICKTPOXUMHUYECKOTo Tporecca). Aunepomempuueckoe
MUmMpoBarue ¢ 08yMs NOJAPUI0BAHHBIMU INEKMPOOAMU. IACKTPOXUMHUECKH 00paTHMbIe
U HeoOpaTMMble CHCTEMBL. BUABI KpUBBIX aMIIEPOMETPUYECKOTO THUTPOBAHHSL.
Kynonomempuueckoe mumposeanue npu nocmosanHom moxe.

9. Tekyuuii KOHTPOJIb O AUCUHUIIUHE

Texymuii KOHTPOJIb MO AUCHUILIMHE POBOAUTCS IYTEM KOHTPOJISI IOCEIaeMOCTH,
BBITIOJIHCHUS] MHAMBUAYAJIbHBIX JOMAIIHUX 33JlaHui, CHa4d MOJYJIeH, BKIIFOYAIOIINX
TEOPETUYECKHE BOMPOCHl M PACUETHBIC 33/laHUs 10 TeMaM, pyOeKHOro TECTHUPOBAHUS, U
¢dukcupyercst B popmMe KOHTPOIBHON TOYKH HE MEHEE OJJHOTO pasza B CEMECTP.

Texymuit KOHTPOJb OCYIIECTBISIETCS C MPUMEHEHHEM MOJYJIbHOW OaibHO-
perTuHTrOBOM cucTeMbl. Kypc aHanMTHYEeCKOH XUMHH COCTOUT M3 3 4acTel U 8 MOIyJeH.
MaxkcuManbHBId PEUTHHT MO KaxAoW yacTu Kypca «AHamutudeckas xumus» — 2000
0aJToOB, TEKYIIMI KOHTPOIb — 1360 6asos.

Yacte |. «Tunbel XUMHYECKUX peakiuil U mpoueccoB. MeToasl oOHapyX eHHS U
UACHTU(DUKALIY, pa3/ieJIeHUs] U KOHLEHTPUPOBaHU». TeKyluil KOHTPOJIb PaclpeaesicH:
naboparopHsle, npaktudeckue 3ausatus — 600 6amios; Moaynu — 760 6anos.

Yacts Il. «KonnuectBeHHBIN aHann3. XUMUYECKHE METObI» TeKyIIuil KOHTPOJIb
pacmpezienieH: JiabopaTopHble, MpakTuyeckue 3aHsATHs — 560 Oamio; moxynu — 800
OasioB.

Yacrts Ill. «KonnuectBenHblil anann3. GU3NKO-XUMUYECKHE METOIBIY.

Opranuzanus paboT Npu MOAYIHHOM OaTEHO-PEUTUHIOBOM CUCTEME OIICHKH 3HAHUM!

— Ilocemenune nexknuii U APYrux BUIOB 3aHATHN 0053aTENbHO, 32 MCKIIOYCHUEM
CIIy4aeB IepeBo/ia CTYI€HTOB Ha HHANBUAYyalIbHOE 00yueHue no pemenuto Cosera X .

— CryneHT DOMKEH BBIMOJIHUTH BCE BHJBI PadOT; UCKIIOYAEeTCS BapuaHT Habopa
HeoOXoauMoro 0asa 3a CUEeT YCIENTHOM C/Iauu APYTUX 3a/IaHUM.

— Pabota unu ee pazaen cuvraercs NPUHATOM, €CIM OHA BHIIIOJHEHA HE MEHEE ueM
Ha 60 %.

— CryaeHT, HEe NPUCYTCTBYIONIMN HAa CEMHUHAPCKOM 3aHSATUU IO YBAKUTEIHbHON
MPUYHHE, MOXKET CJIaTh MPOIMYIICHHYI0 TEMYy Ha OIICHKY B OJukaiiiee 3aHSATHE WIH BO
BpeMsl KOHCYJIbTAllUU NyTeM pelieHus 3aaad. [lepecnaua Tembl He pa3peraercs.

— Kaxnpiit ctyneHT 00s3aH cmaTh MOAY/Ih B Mpeaenax yKa3aHHOTO CpOKa, I10
HUCTEYCHUU  KOTOPOTO  pe3yiabTaT  CHayd  YYUTBIBAETCS C  COOTBETCTBYIOIIUM
koddpuimenToM (K) mo peHTHHTY: TO3/IHEE YCTAaHOBICHHOTO BpEMEHH 0€3 YBaKHUTEIbHOM
IPUYMHBL, MO0 TepBUYHAS Mepecadya Ha MoNoXKUTeNbHY0 olleHKy — K = (,8; nepecnaua
BO BTOpOii paz — K = 0,5.

— B kon11e cemecTpa MpoBOAUTCS PYOEKHOE TECTUPOBAHKE IO OCHOBHBIM BOTIPOCAM
Kypca. CTyIeHTBI, YCIICITHO OTBETHBIIME HAa BOIMPOCHl TecTa (HaOpammme He < 75 %
0aioB), MOTYT TOBBICUTH CBOHM peitunr: Ha 30 OammoB mpu Habope 75-85 %, na 40
6ayutoB ipu Habope 85-100 % OGanoB Tecra.

[Tpumepsl KOHTPOJIBHBIX BOMPOCOB (MOAYIH 1):
1. [IpuHIMITEI pacueTa XUMHYECKHX PaBHOBECHH.



2. Kakue coenuHeHHWs] B BOJHOM pAacTBOpPE SIBISIOTCS KHCIOTAaMH, a KakKue
OCHOBAHUSIMU C TOUKH 3peHHs Teopun bpencrena-Jloypu: COs3%*, HCO3, NH4*, HCOOH,
NH3? Ykaxure conpsykeHHbIE Taphl.

3. CocraBbTe cXeMy aHamm3a cMecH kaThmoHoB: K*, Pb?*, Ba?*, Hgp?". Hamummure
peaKIuu.

4. Tlpenen obuapysxenuss nonos Kaiaus B Buge KoNa[Co(NO:)s] pasen 20 mMkr/mi.
MO3KHO I UCIIOJIb30BATh Ty PEAKIMIO s KOHTPoJst noHOB K B CTOUHBIX BOaX, e€Ciu
KOHIICHTpAIUs KaJIUsI B HUX HE MPEBBIIIACT 510" mous/11?

5. Paccuwnraiite u cpaBaute crenenb auccounanyu 0,1 M GeH30HHON KUCIOTHI U
pH 1 u pH 8. Ilokaxure, B Kakoil mNpeuMyIIecTBEHHO (opme OyaeT HaxOJUThCS
OCH30IHAsT KUCIIOTA MTPH YKAa3aHHBIX 3HaUeHUsX pH.

6. Konnentpanumu Boanbsix pactBopoB CH3COONa, NaHCOs, CgHsCOONHa,
CH3COONH4 paBnpl. 3anumure ypaBHEHHs TUCCOLMALMM OpPEHCTEIOBBIX KHCIOT WU
ocHoBaHu#. Kakoii U3 pacTBOpoB OyJeT MMETh MUHUMAaJIbHOE 3HaueHue pH?

[TpuMepbl KOHTPOJIBHBIX BOMPOCOB (MOAYIb 5):

1. Knaccudukaruss TATPUMETPUYECKOTO METO/1a aHAIH3a TI0 TUITY XHMHYSCKON
pEaKIIHH, JIS)KAIICH B OCHOBE ONPE/ICICHUS.

2. Onpenenenue ycrpaHseMoid (kapOOHATHOW) M MIOCTOSIHHOM JKECTKOCTH BOJIBI.

3. IlepBUYHBIC ¥ BTOPUYHBIC CTAHIAPTHI METOJ1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.
Hanummre ypaBHEHUS peakIuii, ykaxuTe (pakTopbl SKBHBAICHTHOCTH.

4. Paccuwnraiite pH npu tutpoBanuu pactsopa HsPO4 pactBopom NaOH, ecnu x 100
mi 0,1M H3PO4 npu6asieno 125,00 mur 0,1M NaOH.

5. O6pazen;, conepxamuii BaCl'2H,0O pactBopmiin u K pacTBOpy A00aBUIH
n30bITok KoCrO4. Mocne Beienenust ocagka BaCrOs ero orduinbTpoBamy M pacTBOPHIN
ans npespamenns CrO42” B Cr,07%. K monmydeHHOMY pacTBopy A06aBumy n36eTok KJ u
Ha TUTPOBAHUE BBIICTUBIIEIOCS MOJa U3pacxojoBaiu 48,7 Ml pacTBopa THOCYJbdaTa ¢
konueHrpanueir 0,1370 wmonb/n. Paccumraiite maccoByto gomio (%) BaCly'2H2O B
oOpasiie, ecnu JJ1 aHanu3a B3suid HaBecky 00,6460 r.

6. BeruncnuTe MHAMKATOPHYIO MOTPEUTHOCTh TUTpOBaHUSA pacTBopa BaHamus (III)
pactBopom KzCr07 B cepHokucnoit cpene mpu pH=0 B mpuCyTCTBUM WHAMKATOpa
¢deppouna (E;, =1,06B).

[TpuMepbI TECTOBBIX 3a/1aHUN:
1. BiusiHue HOHHOM CUIIBI pacTBOpA HYKHO YUUTBIBATh IIPU pacyeTe paBHOBECUH B
BOJTHOM pacTBOpE. ..
A) 0,1 M KOH
b) 0,5 M NH4OH
B) 0,001 LiOH
I') 0,1 M CHsCH.COOH
2. Peak1uio aBTONPOTONIN3a PACTBOPUTEINS CIIEAYET YUUTHIBATh IIPU pacyeTe
PaBHOBECHBIX KOHIICHTPAIINIl HOHOB B BOJIHBIX PacTBOpax ...
A)2:10* M KOH
b) 0,1 M HCI
B) 5107 M KOH
I') 0,05 M NH4OH
3. I'paBumeTrpuyeckuii MHOXKUTENb pH onpeaenenun Mg(Il) B Buge Mg2P207:
M(Mg,P,0,) 6 M(Mg)
2MMg®) M(Mg,P,0,)
M(Mg,P,07) ) _2MMg)
MMg®) M(Mg,P,0,)



4. CooTBETCTBHE MEXAY KMCIOTHOCTBIO Cpefibl U cocTossHueM 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. Iopsiok mpoBeaeHUS U KPUTEPUH OLICHUBAHUS MPOMEKYTOYHON aTTecTalluu

Texkymuii KOHTpPOJIb BJIUSET HAa NPOMEXKYTOUHYIKO arrectanuio. CTyIEHTHI,
HaOpaBiIe oT o0uero yncia 0amioB 3a TeKymuid KoHTposb (1360 6amioB) He menee 90%
(1224 6anna) u He meHee 80% 0aIOB 3a TECTUPOBAHUE, MOJIYYAIOT OLICHKY «OTIUYHO
0e3 ’K3aMeHa.

CryaeHTsl, HaOpaBIIKEe B YCIOBHUSX MOJYJbHOW OaJUIbHO-PEUTHUHTOBOM CUCTEMBI
meHee 90% (<1224 Gamna), moay4aroT 3a4€T U CAAIOT IK3aMEH. DK3aMeH IPOBOAUTCA B
ycTHOH (opMe 1o Ouieram. buier BKiIoYaeT TeopeTndeckue Bonpocsl (2-4) u 1Be 3a1a4u.
Bpewms mis noarorosku: 1,5 daca.

CtpykTypa »dK3aMEHAIIMOHHOTO OWiieTa COOTBETCTBYET KOMIIETEHTHOCTHOM
CTpyKType nucuuiuiHbl. Teopernueckue 3amanus mnposepsitor MOIIK-1.3. PacuérHbie
3ajaHus HampasieHbl Ha npoBepky kommnereHuuid MOIIK-4.1 u HOIIK 4.2. OtBets
MPEANOJaratoT PelIeHHUE 3a1a4 U KPaTKYI0 HHTEPIPETALUIO OJYYEHHBIX Pe3yIbTaTOB.

[Tpumep oOpasiia s3k3aMeHalMOHHOTO Omtera (3 cemecTp)

1. Knaccuduxamus pacrsoputeneii. Koncranrta aBronporosnusa.

2. 3aKoH JefcTBUS Macc, IpaHHIBl ero mpuMeHuMoctu. KoHcranta paBHOBecHs,
paBHOBECHBIC KOHIIEHTPAIIHH.

3. Peakuum komIiekcooOpa3oBaHHs B aHATUTHYeCKOW Xxumuu. Komriekcs
KaTHOHHOTO ¥ aHMOHHOTO ThNa. HoMeHkmarypa.

4. HamummTe peakiuu rpyImnoBOro peareHta ¢ HoHaMu At Zn?*, Cré*,

5. Bolunciurte 3HaueHne peanbHOTO ((opmanbHOro) mortednumana E” B ciyuae
penokc-niepexoaa MnOs” + 5e + 8H* = Mn?" + 4H,0 B pactope ¢ pH 1 npu HOHHOI
cure | = 0,1 (E® mnoa7 mn®" = 1,51 B).

6. Uemy paBubl pH u emkocts OydepHoro pacrtsopa - m, cocrosimero uz 0,1 M
pactBopa ¢dranmeBort  kuciaorel CeH4(COOH), u 0,05 M Oudramara xamus
CsHa(COOH)(COOK)? (K1 comacoomr=1,2:10"%; Ko cenacoomr=3,9-10°).

ITpumep oOpasia sK3aMeHalMOHHOTo Ouiera (4 cemMecTp)

1. TloyeMy KOMILIEKCOHOMETpHYEcKoe onpenenenne nonos Co?t, Zn?* Ni?*, Cu?*,
Cd®" mposoasr B cpene ammuadHoro 6ydepa? HammmmTe XHMHYECKYIO PEAKIIHIO
TUTpOBaHUs KaTuoHa pactBopoM DJITA B naHHBIX ycnoBusax (st arodoro katuona). Kax
BIMSET OTa Cpela Ha BEIMYMHY CKauka Ha KPUBOM KOMIUIEKCOHOMETPUYECKOTO
tutpoBanusa? OTBET 00OCHYHTE U TPOMLITIOCTPUPYHTE TPaPUIECKUM PUCYHKOM.

2. Jlana OKHUCJINTEIbHO-BOCCTAHOBUTEINIbHAS peaxuus:
NO; +J +H" < NO+J,+H,0. Hanummre IIOJIypEaKIIUH U paccTaBbTe

kodpdunmentel B o0mieit peakmuu. Onpenenure f3KkB W IKBUBAJIECHTHl YYaCTHHKOB
peakuuu. [laiiTe Ha3BaHME METONY, B OCHOBE KOTOpPOTO JIEXKHT JaHHas peakuus. Kaxoi
crocod TUTPOBAHUS NMPHU 3TOM Hcnoib3dyercs? [IpuBeaure Gopmyiy, 10 KOTOPOH MOKHO
paccuMTaTh CoOJepXKaHHUE OmpezensieMoro noHa (r/i). PaccuuTaiiTe moTeHUMal B TOYKE
SKBUBAJIEHTHOCTH.

3. MOXHO 7M1 HCIOJIb30BaTh UHAMKATOp 2-HUTpodeHnon (pT=4) mpu TuTpoBaHUU
0,05 M pactBopa NH4OH 0,05 M pactBopom HCI, 4T00bI mOrpemHocTs TATPOBAHUS HE
npesbimana +0,2 %?



4. Bo ckompko pa3 pactBopuMocth BaSOs4 B nuctuiummpoBaHHON Boje Oosblie,
YeM B MPOMBIBHOM JKUJIKOCTH, MPUTOTOBICHHOW cMmemmBanremM 200 mut Boabl U1 2 M1 | M
pactBopa H2SO4?

bann, monmydeHHBI 3a dk3aMeH (MakcMMallbHO 640 OaIoB), CKIIAJBIBAETCS C
CyMMoOii 0ayuioB, HaOpaHHBIX 3a TEKYHIMA KOHTPOJIb B CEMEcCTpe, W 3a pe3yabTar
TECTUPOBAHUS, 3aT€M BBICTABJISETCS OLIEHKAa B COOTBETCTBMM CO INIKaloil (Tabiuia) ot
MakcuManbpHoro 6amna 2000 mo BceM BHIaM KOHTPOJIS.

HNroroBas 1mkana oneHUBaHUA

Komuuectso Onenka BriBos1 0 chopMUPOBAHHBIX KOMIIETCHITHSIX
OaJIoB

1800-2000 OTan4HO Kommnerenium copMupoBaHbl MOJHOCTHIO

1500-1799 Xopo1io Komnerennuu chopMupoBaHbl YaCTUIHO

1200-1499 Y 10BIETBOPUTEITLHO Komnerenmuu copmupoBanbl hparMeHTapHO
<1200 HeynosnerBopurensHo Kommnereniuum He chopMHUpOBaHbI

11. YuyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN Yy4eOHBI KypC MO AUCIHILUIMHE B DJIEKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=28479

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

6) OnleHOUHBIE MaTepUAIIBI TEKYIIETO KOHTPOJISI M IPOMEXKYTOYHON aTTECTAIMH 110
JOUCHUIIIIUHE.

B) [Inan ceMUHApCKUX / MPAKTUYECKUX 3aHATUH 110 TUCIHUILIIHHE.

r) MeToauyeckue yka3aHus 1o IpoBEACHUIO TaO0OPaTOPHBIX padoT.

n) Metonudyeckue yKa3zaHUs 10 OpraHU3aldd  CaMOCTOSITEIIBHOH — paboThI
CTYACHTOB.

12. Mlepeuens y4eOHOii TuTEpaTYyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— OCHOBBI aHAJUTHYECKON XMMHUU: Y4EOHUK JUIsl CTylneHTOB By30B. T. 1. Obmue
Bomnpockl. Metons! pasaenenus / mox pena. 0. A. 3onoroa. - 4-e u3z., nepepad. u
nmon. — M. : Axkagemus, 2012. —416 c.

— OCHOBBI QaHAJIMTUYECKOM XUMMHU: y4eOHUK Ui CTYAEHTOB By30B. T. 2. MeTo bl
xuMu4eckoro aHanmmsa / moxa pen. 0. A. 3onorosa. - 4-e u3z., nepepad. u aom. — M. :
Axanemus, 2012. — 384 c.

— OCHOBBI aHAJTUTUYECKON XUMUHM: 3a/1auu U Borpockl / moa pex. FO. A. 3onoTosa. -

3-e uzn., uctp. u gom. — M. : Jlaboparopust 3Hanwmii, 2020. — 416 c.

— Kpuctnan I'. Ananutnyeckas xumus T. 1,2 / Kpuctuan I'; nep. ¢ anrn. A. B.
l'apmama, H. B. Konsiuesoii, I'. B. Ilpoxoposoii; — M. : BUHOM. JlaGoparopus
3Hanuni, 2009.

— Muomanap @., Cagxu C. u np. Dnexrpoxumus. — M. : Texnocdepa, 2008. — 360

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

— IenxkoBaukoB B. B., baranoBa B. H., 3apyoun A.I'. DnekTpoxumudeckue
MeTo bl aHanu3a. — Tomck : U3n-Bo Tom. yH-Ta, 2011.

— Jlypre 10O. FO. CnpaBounuk no anamutuueckod xumuu. — M. : U1 «AnbsHey,
2014. — 448 c.


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

0) JOMOIHUTENbHAS TUTEpATypa:

— AHanmuTHYeCKass XUMHS: YIeOHUK U1 CTYAeHTOB BY30B. B 3 1. T.3: Xumudeckuit
ananu3 / mox pen. JI. H. MockBuna. - M. : Axagemus, 2010.

— Bepmmnun B. U., Bnacosa U. B., Hukudopora U. A. Aranutuyeckass XuMus. —
M. : U3narensckmii meHTp «Akagemusy», 2011.

— BacunbeB B. I1. AHanuTHdeckass XuMusi: y4eOHHK Il CTYJICHTOB By30B. KH. 1:
TutpumeTprueckue U rpaBUMETpHYEeCKUl MeToabl aHanu3a / BacuibeB B. I1. - 6-¢ u3.,
crep. — M. : Jlpoda, 2007. — 268 c.

— BacunbeB B. [1. Ananutnyeckas XuMusi: Y4eOHUK ISl CTYJ€HTOB By30B. KH. 2:
dusnKo-xuMHUecKre MeToabl aHanu3a / BacunseB B.I1. — 6-e uzn., crep. — M. : JIpoda,
2007. -384 c.

— 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

— MapspsinoB b. M. Pacuersl noHHBIX paBHOBecuii: [locoOue mo aHAIMTHYECKOMN
xumuu. —Tomck : U3n-Bo Tom. yu-ta, 2006.

— MocksuH JI. H., Ponuakos O. B. MeTtoasl pa3aeneHusi 1 KOHIIEHTPUPOBAHUS B
aHanutuyecko xumuu. Jonronpyaustii: Matennexr, 2011. — 352 c.

B) pecypcbl cetu HTEepHET:

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

http://www.wssanalytchem.org — mopran «AHanurudeckas xumus B Poccun

— [porpamma «Origin Pro 8» s craTHCTHYECKOH 00pabOTKU pe3ysbTaToB

AQHAJIMTUYECKOTO ONpPENENICHUs, PEKOMEHIAMHN K MCIOJIb30BAaHUIO IIPOrpaMMbl Ha

caiire: http//www.OriginLab.com

— CTpyKTyphl opranndeckux coeaunenuii: mporpamma ChemSketch

— DNEKTPOHHBIN Y4eOHO-METOANYECKUN KOMITJIEKC:

1) MletpoBa E. B., TyaeimoBuu E. H., Kucemesa M. A., HaymosaJl. b,
Cxksoproa JI. H., IllenxkoBuukoB B. B. «PacueThl HOHHBIX paBHOBecHUU. MeTobI
uAeHTU(PUKAIIMK W pa3felieHus B  aHauuTH4eckod  xumum». Tomck, 2011.
https://moodle.tsu.ru/mod/url/view.php?id=533190

2) Cksoprosa JI. H., ITerposa E. B., baranosa B. H., I'yneimoBuu E. H., Kucenesa
M. A., Haymosa JI. b., [llenkoBankoB B. B. «MeToapl KOJIMYECTBEHHOTO XHUMHUYECKOTO
ananmu3ay. Tomck, 2011. https://moodle.tsu.ru/mod/url/view.php?id=271982

3) llenkosuukoe B. B., IletpoBa E. B., BaragoBa B. H., Kucenea M. A.,
Ormaxos B. M., CkBopuosa JI. H., 3apyoun A. I'. «DPU3UKO-XMMHYECKHE METOJIbI
ananmsa». Tomck, 2011. http://edu.tsu.ru/eor/resourse/557/tpl/index.html

4) IllenkoBuukoB B. B. «3Qnextpoxumuueckue MeToqsl aHamuza». Tomck, 2007.
http://ido.tsu.ru/iop_resl/electrohimmetod/

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE TIPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: mnaker mnporpamm. Bkirouaer
npunoxkenus: 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);

— ny0anyHO AocTymnHble obnaunble TexHonoruu (Google Docs, fnnexkc nuck u
T.IL.).

0) nHpOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:


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/

— DNEeKTPOHHBIN Karajor Hayunoii O6ubnuoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIeKTpoHHAas oubnmoreka (penozurtopwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant ctyaenTa — http://www.studentlibrary.ru/

— ObpasoBatenbHas mwardopma KOpait — https://urait.ru/

—9BC ZNANIUM.com — https://znanium.com/

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

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

AynuTtopuu sl IPOBEICHUS 3aHATUN JIEKIMOHHOTO THUIIA.

Aynuropuu IS IPOBENCHUS 3aHATUNA CEMHUHApPCKOTO THUIMA, WHAWBHUIYaJIbHBIX U
TPYIIIOBBIX KOHCYJIbTAIIMN, TEKYIIIETO KOHTPOJISL U IPOMEKYTOUHOM aTTeCTalllu.

[lomemienuss Ui caMOCTOATENbHOW pabOThl, OCHALICHHBbIE KOMIBIOTEPHOMN
TEXHHUKOW ® JIOCTYIOM K ceth VIHTepHEeT, B DJJEKTPOHHYI HWH(OPMAIMOHHO-
o0pa3oBaTeNbHYIO0 Cpeay U K UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

JIaboparopuu, 000pyIAOBaHHEIE Ja00OpaTOPHON MeOeNbIo, MOCYI0M, MpubdopamMu 1
XUMHYECKMMH pPEaKTHUBAaMH, HEOOXOJAMMBIMHU Ui BBINOJHEHUS 3aIUIAHUPOBAHHBIX B
paboueii mporpamme 1a00paTOPHBIX PadOT.

JlaGopaTropuy OCHAIIEHbI BBITSDKHBIMU IIKadamu, mpubopamMu U CleluaIbHbIM
000pyI0BaHUEM: JTA0OPATOPHBIN KOMILJIEKC «DIEKTPOXUMUYECKUN CTEHII»,
KOHAYKTOMeTp, pH-merp-mumuBonsT™MeTp pH-121, PP-15, o3zonupytomiee ycTpoicTBO
«O30HHIY», mTporpammupyemass mydenbHas neub-ruTKa THIA «[IJII1-AHanuTHKay,
aHanmutHaeckue Bechl AJIB-200.

AyauTopuu Jis TPOBEACHHS 3aHATUN JICKIIMOHHOTO WU CEMHUHAPCKOTO THIIA
WHAUBUAYAIBHBIX U TPYHIOBBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
aTTeCTalluy B CMEUIaHHOM (hopMaTe («AKTPY»).

15. Uudopmanust o pazpadoTyukax

CkBoprnoBa Jlunmus HwukomaeBHa, KaHJ. XWM. HayK, JOIEHT, Kkadeapa
aHAJIUTHYECKOMH XUMHUH HauumonansHOTO HUCCIIeA0BATEIbCKOTO Tomckoro
rOCyIapCTBEHHOTO YHUBEPCUTETA, OLIEHT

HlenxoBHukoB Bnaaumup BurtanbeBuy, kaHAa. XUM. HayK, IOLEHT, Kadempa
aHAJTUTUYECKOMN XUMUH HanumonansHOTO HCCIEI0BATEIILCKOTO Tomckoro
rOCy/IapCTBEHHOTO YHUBEPCUTETA, 3aBEAYIOIUN Kadeapoit


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/

