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Pabouas  nporpamma  yueGHOH  JMCUMIUIMHBI  SBIASETCS  YacThi0  OCHOBHOM
npoeccronanbHOI 06pazoBaTeIbHON MPOrPaMMBI JUIsS TIOJIFOTOBKH GaKaIaBpoOB 10 HATIPaBIEHHIO
noarotrosk 04.03.01 Xumus u npopuwmo Memuumnckas u dapManeBTHUECKas XHMHS OYHOM
(opMbI 00yUeHHS.

PaGouas nporpamma yueOHO#H AUCHMIUIHHBI pa’3p860TaHa‘B coorBercTBUH ¢ PI'OC BO —
OakanaBpmar mno wHanpasienuio noarotoBku 04.03.01 Xumwus, yTBEpKIEHHBIM [PHKA30M
Munucrepcrsa obpasoBanus u Hayku Poccuiickoii ®eaepaunn ot 17 mions 2017 r. Ne 671 (¢
M3MEHEHHSAMHM M JlonosiHenusmu), [TpodeccnonanbHbiM cTanaapTom, yTBepkaeHHbIM [Ipukazom
MunucreperBa Tpyjsa W coumansHol 3aumthl Poccuiickoit ®enepauuu «O6 yTBEpKIACHMH
npoeccuonanbioro cranpapray ot 18 oxkrabps 2013 r. Ne 544u (¢ u3MCHEHMSIMH M
aononnenuamu), IlpodeccuonansubiM crangaprom, yrsepkaeHHbiM [Ipukazom MunucrepcTBa
TpyZa U couuanbHoil 3ammuthl Poccuiickoit ®enepauun «O0 yrBepkaeHHH NpodhecCHOHAIBLHOTO
cranaapray ot 22 mas 2017 r. Ne 431u u IlpodeccroHanbHbIM CTaHAAPTOM, YTBEPIKIACHHBIM
[lpukazom MunucTepcTBa Tpyaa W coumainbHOM 3ammmThl  Poccwmiickoit ®enepaumn  «O0
YTBEPK/ICHHH npodeccHoHaTbHOTO cTanaapTay ot 22 mast 2017 r. Ne 432n.

COCTABHTEJIb:
JoueHT kadeaps xumun u 6Guoxumun GI'BOY BO «JIT'TTY », kanauaar XAMHYECKUX HAYK, JAOLEHT
Capaesa TarbsiHa AsieKcaHIpOBHA.

YTBepxk/eHa Ha 3acelaHuy Kaeapbl XUMHH U OHOXUMHH
IIpotokoin ot «&27 » ﬂ,@a&%} 2045 r. Ne £ E § /
3aseayromuit Ka(bengou XHMHH 1 GHOXUMHH . \‘\5;‘“\58.11. JlsueHko

On06pena Ha 3aceaHny y4eOHO-METOAMYECKOH KOMHCCHH (aKyIbTETa eCTECTBEHHBIX HAyK
Ilpotokon ot «Zf » pertdher 2047 1. Ne &

[lpeacenarens yqeﬁr(o-MeTomeCKou KOMMCCHU
(akybTeTa €CTECTBEHHBIX HAyK %X C.H. Hecropenko

COI'JIACOBAHO j
3aseyomui yueOHO-METOAHYECKHM OT/ICJIOM 2 B.B. CaBenkoB




1. Heau u 3axa4u y4eOHOW TUCIUTIIAHBI

Ilenru  wW3ydeHWs  AWCOUIUIMHBI —  CHOPMHPOBATH  TEOPETHUCCKHUE
MPEACTABIICHUSI O METOJIaX, C IMOMOIIBID KOTOPBIX TOMYyYaroT (yHIaMEHTAIbHBIC
XUMHUYECKHUE JTAaHHBIE O COCTABE XMMUYECKUX COCIMHEHU, BEIIECTB U MAaTEPUAJIOB, U
HaBBIKH MTPAKTHYECKOTO UCIIOIB30BAHUS 3TUX METOIOB.

3aaun: HAy4YUTh CTYJICHTOB TEOPETUUYECKUM OCHOBaM XHMMHWYECKOTO aHAJIU3a,
chopMUpOBaTh MPEJACTABICHUE O POJIM U MECTE KaXXJOTO METOja OIpeIeieHUs
XAMHAYECKOIO0 COCTaBa B CHCTEME XHMHYECKOrO aHajln3a, MOATNOTOBHUTL K
CaMOCTOSITETIbHBIM ~ OTIPENICJICHUSIM XHUMHUYECKOTO COCTaBa OTJEIbHBIX OOBEKTOB
aHajau3a U CaMOCTOSITEJIbHOMY BBIMOJHEHHUIO MPOCTEHIINX OINepaluii XUMUYECKOTO
AKCIIEPUMEHTA.

2. Mecto nucuuninnbl B cTpykrype OIIOII

VYyeOHas nucuMIUIMHA AHAJTUTHYECKAs XUMUS BXOJUT B 00S3aTEIbHYIO YacTh
JUACLUILUIAH MOATOTOBKHU CTYIEHTOB.

HeoOxonumbIMu yCIIOBUSIMU 1111 OCBOCHUSI YUEOHON NUCHUIUIMHBI SBISIOTCS
3HAHHUS OCHOBHBIX XUMHYECKHX MOHSATHM, MEPHUOJIUYECKON CHUCTEMBI 3JIEMEHTOB,
XUMHUUYECKUX CBOMCTB COCIMHEHUN 3JIEMEHTOB TJIABHBIX M IMOOOYHBIX MOJTPYII;
YMEHHS TUIAHUPOBAHUE OHKCIEPUMEHTa, MOAOOp pPEaKTUBOB M OOOPYJ/IOBaHMUS,
palMOHAIBHOE UCITOJIB30BAHUE BPEMEHH, CPEACTB, METOJIOB U IPUEMOB B MPOLIECCE
BBITIOJIHEHUS PaOOThI; HABBIKUA COJIEPKaHHsS paboyero Mecta B YUCTOTE U TOPSIKE,
BBITIOJIHEHUE XUMHMUYECKHX OIepaiui, coOMtoeHre MpaBuil 0€30MacHOCTH Tpya,
YCTaHOBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBsI3€il, 0000IICHUE U BBIBO/IBI.

Conepxxanue  AUCUUIUIMHBI  SBJSETCS  JIOTUYECKAM  MPOJOJKECHUEM
coaepkaHus aucHUIUIMH «Heopranuueckass XuMHs» W CIYKUT OCHOBOM ISt
JAIbHENIIIETO OCBOCHUSA AUCHUIUIMH «buoopranunueckas xumus», «DPusnyeckas
xumus», «KommoupHas xumus», «MenunuHckas xumus», «DapmareBTuueckas
XUMUS», «XUMHUYECKHE  OCHOBBI ~ OMOJOTMYECKHUX  MPOIIECCOB»,  «XUMUSA
BBICOKOMOJIEKYJIIPHBIX ~ COCIMHEHUI», «OpraHuyeckuii CHHTE3 U MEXaHU3MBI
peakuuin», «DU3NKO-XUMUYECKHE METOIBI MCCIEAOBAHUS BELIIECTBAY, «XUMHUECKas
texHonorus», «Kpucramnoxumus», «Heopranmueckuin cunrtes», «Mcropus wu
METOIOJIOTUSI XUMUW», JJIs1 TPOXOKICHUS MPEIIUTIIIOMHON TTPAKTUKH.

3. IlepeyeHp IUIAaHUPYEMBIX Pe3yJbTATOB OOYYEeHHUS] MO AMCHHUILINHE
(MOyJI10), COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHUSI KOMIIeTEeHIIHI

PesynbTaTnl 00y4yeHus no

Ko mo ®I'OC BO NHaukaTop 10CTHKEHUSA
AUCHHILIHHE

O6menpodeccuoHaabHbIE

OIIK-1 OIIK-1.1 3HaAEeT: OCHOBBI OIITUMHU3AIUU
CniocoOeH aHAIM3UPOBATh U CucremMaTu3upyer u AHAJIMTUYECKON MPOUEAYPHI U




MHTEPIPETHPOBATH PE3YNIbTATHI
XMMHUYECKUX IKCIIEPUMEHTOB,
HAOJII0ICHUI U U3MEPEHUN

AHATU3UPYET PE3YIbTATHI
XUMHUYECKHX IKCIEPUMEHTOB,
HaOJII0ICHUH, U3MEpPEHUH, a
TaK)Ke pe3yJIbTaThl PaCYETOB
CBOIICTB BEILIECTB U
MaTepuasoB

CpenCcTBa TEOPETUYECKOTO
MICCIIEJOBAHHUS ITOTPEIIHOCTEN
aHanu3a.

YMeeT: caMOCTOATENBHO
HU3MEPITh XMMUYECKUI COCTAB
OTJEJIbHBIX 0OBEKTOB aHAJIN3A.
Bnaneet HaBbikamu: paboOTHI B
aHAJIMTUYECKOH JJabopaToOpuu ¢
aHATTMTHYECKUMH TPUOOpamu,
M3MEPUTEIbHON
AHAJIMTUYECKOM MOCYOH.

OIIK-2

CriocobeH npoBOIUTH €
cOOII0ICHUEM HOPM TEXHUKH
0€30MacHOCTH XUMHUYECKHIA
SKCIICPUMCHT, BKIIrO4Yasd
CHHTE3, aHAJIN3, U3yYCHUE
CTPYKTYpPbI U CBOMCTB BEILIECTB
¥ MaTEepPHAaJIOB, UCCIEIOBAHUE
IPOLIECCOB C UX Y4aCTHEM

OIIK-2.1

PaboTaeT ¢ XUMHUYECKUMHU
BEIIECTBAMH C COOIIOIEHNEM
HOPM TE€XHHUKH 0€30IaCHOCTH

3HaeT: o01ue XapakKTepUCTUKH
(DUBUKO-XMMUYECKHX SBJICHHM,
Ha KOTOPBIX 0azupyercs
aHaJIM3; YCIOBUS IPUMEHEHUS
OCHOBHBIX METOJIOB aHAJIM3a.
YMeeT: BBIIOIHATE
MPOCTEUIIINE OTICPALHH
XUMHUYECKOTO IKCIIEPUMEHTA.
Brnaneer HaBBIKAMU: TEXHUKU
BBLINIOJIHEHHS aHAJIN3a BEIECTB.

4. CTpyKTypa N coepkaHue Y1eOHOH TUCHUILTHHBI

4.1. O0beM yuyeOHOI TMCUMIIMHBI M BUABI Y4eOH0#l padoThl

Buj yueOHoi1 padoThI

O0BLeM 4acoB / 3a4eTHBIX eIMHUIL

Ounasn gpopma

OuHo-3a04Has popma /
3aounas ¢popma

OO0masi Tpy10eMKOCTh IMCUMILINHBI 576 /16 -
Oo0si3aTesqibHAsi  ayiMTOPHasi  Harpy3ka 256 -
(Bcero 4acoB), B TOM 4ncJie:

Jlexuuu 80 -
JlaGopaTopHbie pabOThI 176 -
CamocrositenbHass ~ padora  CTydeHTa 320 -

(Bcero 4yacon)

<DopMa aTTeCTalinun

3aueT (3 cemectp), -
sK3aMeH (4 cemecTp)

4.2. Conep:kaHnue pa3iesioB y4eOHOU AU CIUTIIHHBI

Pa3nea 1. KauecTrBeHHBIH aHAJIN3

Tema 1. Ilpeamer, 3a1aun U MeTOAbI KAYECTBEHHOI0 AHAJIN3A.

AHanmutndeckast XuMus 1 e€ 3amadud. MeToIbl aHAIMTUYSCKON XUMHUU. AHAIN3

«MOKPBIM» U «CyXUM» IIyTEM. MUKpO-, MIOJIyMUKPO- U MakpoaHanu3. KauecTBeHHbIN

aHaJIn3.

XapaKTEPUCTHKA KAYECTBEHHBIX pPEaKkUUid (4yBCTBUTEIIBHOCTB):

Knaccuduxanus

AHAJIMTHYCCKUX

pEaKIui.

KomnuectBennas
OTKPBIBAEMBIN

MHWHHUMYM, HNPCACIIbHAA KOHICHTpAlus, UX B3aMMOCBA3b. CucremMbl Ka4eCTBEHHOTO

aHaJIn3a. CYJIB(I)I/IZIHEUI N KHUCJIOTHO-IICJIIOYHAA CHUCTCMBbI KJIaCCI/I(bI/IKaHI/II/I KaTHOHOB.




JleneHre KaTUOHOB M aHUOHOB Ha AHAJIMTHYECKUE TPYMIbl. ['pynmoBbie peareHTHI.
Cucremarnueckuil 1 IpoOHBIN X0/ aHAJIN3A.

Tema 2. 3akoH [JAeMCTBYWOHIUX MACC KAK TeOpeTHYeCKas OCHOBA
AHAJIMTUYECKON XMMUM.

PactBopel. CnocoObl  BBIpaXXEHHUSI  YHMCIEHHOTO COCTaBa  PacTBOPOB.
[IpumeHnenue 3akoHa JEMCTBUST MacCc K 0OpatuMbiM peakiusiM. OCHOBHbBIE
MOJIOKEHUSI TEOPUM DIEKTPONUTHUECKOW naucconuanuu. CuilbHble U clladble
AIEKTPOIIUTHI. KonuuectBeHHbIe XapaKTEPUCTUKU ANEKTPOIUTUUECKOM
JMCCOLUAIINU: CTETIEHb JIUCCOLMAIIMU, KOHCTAHTa IUCCOLMAIIMU U UX B3aUMOCBSI3b;
3aK0H pa3darieHus OcTBasiba. MeTOAMKa BRIYUCICHUH C UCIIOJIb30BAHUEM CTEIICHU
U KOHCTaHThl aucconuanuu. CMelieHne PaBHOBECUS B PACTBOpPAX DJIEKTPOIUTOB.
HelictBue ogHOMMEHHOTO MoHa. Jlucconumanus Boasl. loHHOE Tpon3BEIEeHUE BOJBI U
BOJIOPOJHBIN TMOKa3arenb. Berunciienne pH B pacTBopax KHCIOT U OCHOBAaHWM.
OO6mmue npeacTaBieHus 0 OyPEepHbIX CHCTEMaX.

Tema 3. 3akoH JeHCTBYIOIIUX MACC U FreTePOreHHbIE MPOLEeCChI.

Knaccudukanus BelecTB MO pacTBOPUMOCTH. PaBHOBecue B cHCTEMax
"pactBOop-ocanok". IlpousBeneHue pacTBOPUMOCTH. MeToauKa BBIYKCICHUN
MPOU3BEACHUSI PACTBOPUMOCTH IO PACTBOPUMOCTH BEIIECTB U  BBIUMUCIICHHE
PAaCTBOPUMOCTH BEUIECTB IO BEJIIMYMHE MPOU3BEIACHUS pacTBOPUMOCTH. OcaxaeHuE.
[TomHOoTa OCaxkaeHus U e€ KOHTPOJb. BrusHue paznuyHbix (AKTOPOB HA MOJTHOTY
OCQXKJEHUS: a) TMPUPOJLI OCAXKIAEMOI0 BEIIECTBA, OCATUTENsI, pacTBOpUTENs; O)
KOJIMYECTBA OCAIUTEINs; B) OJTHOMMEHHBIX MOHOB; T) TeMriepaTypsl; ) pH. YcnoBus
o0pa3oBaHus 0CaIKOB. Y CJIOBUS MIPOTEKAHUS peakinii oOMeHa. J[poOHoe ocaxkieHue.
CymHocTe mporecca pactBopeHus. PactBopuMmocth BemiectB. KonnuecTBeHHas
XapaKTepUCTHKAa PACTBOPUMOCTH. BBIOOp peareHTOB W YCIOBHUM ISl pacTBOPEHUS
OCAaJIKOB: TMIPOKCHIOB OCHOBHOT'O, aM(OTEPHOTO M KUCJIOTHOTO XapaKTepa; CoJieh
c1a0BIX M CHIBHBIX OCHOBAaHMH M CJIA0BIX KHCJIOT; COJIEM CJIa0bIX M CHJIBHBIX
OCHOBAHUW M CUJIbHBIX KUCHOT. [lepeBos ogHUX TPy IHOPACTBOPUMBIX COCUHEHHI B
JpyTHe.

Tema 4. 3akoH [JeHCTBYOIIMX MACC W TMPOLECCHI THAPOJIM3A U
aM(pOTEePHOCTH.

CymHoCTh mpolecca ruipoian3a cojieil. Pa3nuuHeie ciiydan ruipousa CoJei.
Crynenuatslii Tuaponan3. KonudyecTBeHHbIE XapaKTEPUCTUKU MPOIECCa THAPOIIN3A:
CTETNIEHb ¥ KOHCTAHTA THAPOM3a. BeiBo (hOpMyYIT KOHCTAHTHI M CTETICHHU THUAPOIN3a
JUISL COJIEN pa3fIMYHbIX TUMOB. PacyeT KOHLEHTpAllMM MOHOB BOJIOPOJIA, TUIPOKCHU/I-
nOoHOB M pH B pacTBOpax coseir, 00pa30BaHHBIX CIAOBIMH KHUCIOTAMH M CHJIBHBIMU
OCHOBAHMSIMU M CHJIBHBIMU KHCJIOTAaMU M CJIa0bIMU OCHOBaHMsSIMHU. (CMelleHue
paBHOBecHsl Mpolecca TUapoivM3a cojedl. BrausHue paznuuHbix (akTOpoB Ha
TUAPOJIUTUYECKOE PAaBHOBECHE: MPHUPOAbl MPOAYKTOB THAPOJIN3A; KOHIIEHTpALUU



COJIM; peaKIMK Cpelibl; TeMiiepaTypbl pactBopa. CylIIHOCTh U BHUJIbI aM(POTEPHOCTH.
Kucnotno-ocHoBHast ampoTepHoCcTh. AMGPOTEpHBIE MPOCTHIE BEIIECTBA, OKCUABI U
ruapokcuabl. Comu ¢ aMpOTEpHBIMH HMOHAMHU. 3aBHUCHUMOCTH KHUCIOTHO-OCHOBHBIX
CBOMCTB I'HJIPOKCHJIOB OT COCTaBA.

Tema 5. OKHCINTENBbHO-BOCCTAHOBHUTEIbHBIE MPOUECCHI B XHMHYECKOM
aHajm3e.

CyIIHOCTh OKUCIUTENBHO-BOCCTAHOBUTENBHBIX MPOLECCOB, NX HCIIOJIb30BAHHE
B AHAJUTUYECKON TMpakTUKe. BaxHelmme OKUCIUTENM U BOCCTAHOBUTENM,
UCTIONIb3yEMbIE B aHAM3€ M MX XapakTepucTtuka. Kmaccudukanus OKUCITUTENbHO-
BOCCTAHOBUTENbHBIX peakuuil. CocTaBieHUE YpPaBHEHUW pEAKUUHd OKHUCICHHS-
BOCCTAHOBJIEHUS ¢ y4yeToM BimsiHUSA pH cpenpl. KonmuecTBeHHass XxapakTepucTrKa
BOCCTAHOBUTEJIEH, OKUCIUTEIEH W OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX CHCTEM:
CTaHJAPTHBIE JJIEKTPOAHBIE MMOTEHUMANb; AnekTpojaswxkymas cuia (D/C).
HarpaBineHHOCTh OKMCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuuil. Biusiaue pH cpenpl,
KOHIIEHTPALUHU peAoKC-(OpM U TeMIIEPATyphl HA IPOTEKAHUE PEAKIIIH.

Tema 6. KomiuiekcooOpa3oBaHue B aHAJIUTHYECKONH XUMHUM.

Kommiexcubie coemunenuss 1 ux kinaccudukamus. CoctaB M CTPOCHHE
KOMIUIEKCHBIX CO€IMHEHHM. [[ucconmanns KOMIUIEKCHBIX coeauHeHui. KoHcranTa
HECTOMKOCTH KOMILIEKCA. BplUKCIieHne KOHLEHTPAalUWU pa3jM4YHbIX IPOJYKTOB
JUCCOLIMAIIMM KOMIUIEKCHBIX coeAuHeHuil. Hapymenue paBHOBECHS AMCCOLMALMU
KOMIUIEKCOB ~TOJl BJIMAHHUEM pa3nuuHbiX  (akropoB. Ilogbop peareHTOB,
pa3pylIaMUX KOMIUIEKCHBIE HOHBI. lIpMMEHEHHME KOMIUIEKCHBIX COEAMHEHUM B
KAa4E€CTBEHHOM AHAJIA3€E ISl LIENEN OTKPBITHS U PA3AEIEHUS KATHOHOB.

Tema 7. AHHOHBI U AHAJIM3 CYXOI'0 BellecTBA.

JleneHue aHMOHOB HA AHAJUTUYECKUE TPYNIbl MO PA3JIUYHBIM IPU3HAKAM.
Oo6mas xapakrepuctuka aHuoHoB I, II u III rpynm. Ananu3 cyxoro BemiecTBa
pacTBOpuMOro B Bojae. [IpMHaIIEKHOCTH BELIECTB, PACTBOPUMBIX B BOJE K
ONPEIEIICHHBIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHUM.

Pasnen 2. KosmmuecTBeHHBI aHAIU3

Tema 1. Ilpeamer, 3a1aun U MeTOIbI KOJINYE€CTBEHHOT0 aAHAJIN3A.

[IpenMer m 3amaunM KOJIMYECTBEHHOTO aHain3a. HaydyHoe W mpakTHuecKoe
3HAUYEHHUE KOJIMYECTBEHHOro aHanu3a. CoBpeMeHHas KilacCuPUKaluus METOI0B
KOJIMYECTBEHHOTO aHANIN3a. XHWMHYECKHE METOAbl AHAIN3a, UX XapaKTEPUCTHKA.
Ot6op mpob a1 aHanmm3a. AHAIMTAYECKUE HM3MEPHUTENbHbIE TPHOOpHL. MepHas
nocyaa. OmMOKM KOJIWYECTBEHHOIO aHaINW3a: CHCTEMAaTHYEeCKHUE M CllydyailHbIe,
aOCOJIIOTHBIE W OTHOCHUTENIbHbIE. MareMaThyeckas CTaTUCTHYecKas o0padoTka
pe3yJIbTaTOB aHaIU3A.



Tema 2. 'paBuMeTprUYecKHUii aHAIH3.

CymHocth MeTona. TpeboBaHHMS K KadecTBY OCaakoB. BeIOOp ocamurens.
Ocaxmaemas u TpaBUMeTpuUeckas (opMbl ocajka, TpeOOBaHWS K HUM. BrusHue
n30BITKA OCAIUTENST Ha TMOJMHOTY OcaxicHUs. ONTHMaIbHBIE YCIIOBHUS OCAKICHUS
aMOp(HBIX 0CAJIKOB. 3arpsi3HEHUE 0CAJKOB TOCTOPOHHUMHU BeIECTBaMU. AICOpOIus
Y OKKJIIO3USl KaK NPUYMHBI 3arpsi3HEHUS OCAIKOB. SIBIICHHS COOCAXKIECHUS, MEpHI
00prOBI ¢ HUMU. TeXHHMKA BBHITTOJHEHUS BAXXHEHIIINX Olepaluii B TpaBUMETPUYECKOM
ananuse. [logroroBka BemecTsa k aHanu3zy. JlabopatopHas nocyja U €€ moJaroToBKa
K aHanuzy. JlabopaTopHbIN )KypHal. AHAIUTUYECKUE BECHI, UX YCTPOUCTBO. MeTO b
B3BEIIMBAHUS M TIpaBUiIa OOpaIieHs ¢ aHATUTHICCKUMH BecaMu. B3sThe HaBecKw.
OcaxeHue BemecTB, GUIBTPOBAHUE U MTPOMBIBAHUE OCAJIKOB. BOoCIponU3BOIUMOCTD
AHAJIN30B U CXOJUMOCTb pE3yJbTATOB IAPAJUICIIBHBIX OIBITOB. BbluncieHue
pe3yJIbTaToOB aHaJn3a. TexHuka 0e3omacHOCTU pu JKCIUTyaTaluu
AIEKTPOOOOPYIOBAHUS.

Tema 3. TurpumerpuyecKuii aHAIU3.

CyIHOCTh TUTPUMETPUUYECKOTO AHAIN3A, €r0 JTOCTOMHCTBA M HEAOCTATKHU IO
CPaBHEHHMIO C TpaBUMETPUUECKUM. TpeOoBaHUS K peakiusM, MPUMEHSIEMBIM B
TUTPUMETPUUECKOM aHanu3e. TutpoBanue. OnpeneseHue TOYKH 3KBUBAJICHTHOCTH.
MeTonbl TUTPUMETPUYECKOTO aHaliM3a, OCHOBAaHHBIE Ha peakIusiXx oOMeHa u
OKHUCJIEHHS - BoccTaHoBieHus. OOopyloBaHHEe, TMOCyla B TUTPUMETPUUECKOM
aHayn3e. TeXHUKa TUTPUMETPUUECKUX OIPEACICHUN, METOJ TUIIETUPOBAHUS, METO
OTAEJBHBIX HaBECOK. [IpsAiMoe TUTpOBaHME, TATPOBAHKE 10 OCTATKY U TUTPOBAHUE 110
3aMECTUTEIIO. CnocoOb1 BBIPAKECHUS KOHIEHTPALIUU pacTBOPOB B
TUTPUMETPUUECKOM aHaiu3e. [IpuroroBieHne HCXOIHBIX U PpabOYMX PacTBOPOB.
PaGoumne pacTBOphl C MPUTOTOBJICHHBIM M YCTaHOBJEHHBIM TUTpOM. Belectna,
MPUMEHSIEMbIE JJIsl TPUTOTOBJICHUSI PACTBOPOB U TpeOOBaHUS K HUM. Y CTaHOBKaA
TUTpa pabouero pacTBOpa IO HMCXOAHOMY. BBIUHCIIEHHS B TUTPUMETPHUECKOM
aHaJn3e.

Tema 4. MeTox KHCJIOTHO-OCHOBHOTO TUTPOBAHUS.

AnkanuMmeTpus W auuaumerpus. KUCITOTHOCTP M IIETOYHOCTH  CPEJIbI.
Bonopoansiii nmokaszarens. UHAUKATOPBI METOZA KUCIOTHO-OCHOBHOTO TUTPOBAHUA.
Teopus wuHAMKATOpPOB. VHTEpBanmbl NEPEXONOB BAXKHEHIINX  HHIAMKATOPOB,
MoKa3aTeab TUTPOBAHUSI MHAMKATOpa. PaznnuHbie cliydyan TUTPOBAHUS: TUTPOBAHUE
CHWJIBHBIX KHCJIOT CHJIBHBIMHU IEJI0YaMHU, CIa00W KHUCIOTHl CHJIBHOW INEJIOYbI0 U
ciaboit menoun cuiibHOM Kuciaotor. KpuBbie TuTpoBanus. Touka SKBUBaJICHTHOCTU
B PA3IMYHBIX CIydasx TUTPOBAHHS M TOUKA HEUTpaTbHOCTH. BEIOOp MHAMKaTOpa IS
KOHKPETHBIX CIy4aeB TUTPOBaHUA. BiusHue pa3nuyHbIX (PAKTOPOB HA BEIUUYUHY
ckauka TuTpoBaHus. MHaukaTopHble omunoOku. [Ipumenenne Meroga HelTpaIn3auuu



B aHaimu3ze. Mepbl TeXHMKM O€30MacHOCTH W TEPBOM MOMOIIM MpU padoTe ¢
KHMCJIOTAMHU U ILIEJI0YaMHU.

Tema 5. MeToabl OKMCIUTEJIBbHO-BOCCTAHOBUTEIbHOTO THTPOBAHMS.

OKHCIIUTENPHO-BOCCTAHOBUTENBHBIE MPOLECCHl, MPUMEHSEMBIE B METOJAX
penokcumerpu. OTIWYME M CXOJACTBO IMPOIECCOB OOMEHA M OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX. (OKHCIHUTEIBHO-BOCCTAHOBUTEIbHBIA MMOTEHIMAI KakK Mepa
CIIOCOOHOCTH BEIIECTBA K MPHUCOCIUHEHHUIO WJIM OTJa4M 3JIeKTpoHOB. KoHcTaHTa
paBHOBecusl penokc-peakiuii. KpuBbie TuTpoBaHus penokc-mMeroaoB. CrnocoObl
OIpPEENICHHS KOHIA TATPOBAHMS: MHANKATOPBI METOI0B peAokcumeTpud. [lonarue o
CJIO)KHOCTH M MHOTOCTaJUMHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB,
UCIIOJIB3yEMBbIX B 00beMHOM aHamu3e. CymHocTh Meroja. Pabouuii pacTBop
IIEpMaHraHara  KaJus, yCTaHOBKa ero  Turpa. IIlpumeHenume  merona
[IEPMAHIAHATOMETPHUH B MPSIMBIX U KOCBEHHBIX MeTOoAax aHanu3a. CylnHOCTh METO/1a
nonomerpuu. CBOOOAHBIN HOJ KaK OKHUCIMTENb, MOHBI H0Jja KaK BOCCTAHOBUTEIH.
OKHCIIUTENbHO-BOCCTAHOBUATEBHBIN NOTeHIHAN napsl 1»/2I°. Ycnosus npoBeneHus
HonoMerpuueckux onpeneneHuil. Paboune pacTBopbl, TpuMeEHsIEMbIE B HOJIOMETPHH.
HcxonHple BeniecTBa AJid YCTAaHOBJIEHUS TUTpa TUOCYJb(aTa Hatpusa. OnpenerneHue
OKUCJIUTENIEW W BOCCTAHOBHUTENEH METOJOM HomoMeTpuu (IpsiMOe, KOCBEHHOE
OIIPEEJICHHE ), TPUMEPHI ONPEIECICHHN.

Tema 6. MeToabl 0caIUTEJIbHOTO TUTPOBAHMUS.

TeopeTnueckne OCHOBBI METOJOB OCaXJEHUs, UX Kiaccupukauus. Metonq
apreatoMeTpud. CnocoObl (uKcalMM TOYKM 3KBUBAJIEHTHOCTH: MeToh Mopa,
®asHca, onbrapaa. Paboune u ucxoansie pacTBopsl MeToAa. KpuBble TUTpOBaHUS.
O06sacTv MPUMEHEHUSI METOI0B OCAXKICHHUS.

Tema 7. Kommiekcomerpusi.

CymHocTh METO0B  KoMIuiekcoHoMeTpun. Komrekconsl.  CtpoeHue
BHYTPUKOMIUIEKCHBIX coefauHeHuit. Tpunmon b (kommekcon III). Opranuueckue
uHaukaropsl. JKectkocTe  BoAapl. BpemeHHas W NOCTOSHHAsE — JKECTKOCTb.
KOoMIUIEKCOHOMETPUYECKOE OIIPENETIEHUE KECTKOCTH BOJIBI.

Tema 8. Xpomartorpadus.

Agncopbrust BemiecTBa — ocHoBa xpomatorpadun. Kiaccudukaiuys MeToaoB
xpoMarorpadun. Xpomarorpaguueckuil MUK M SBOJIOLUUOHHBIE XapaKTEPUCTUKHU.
['azoBass  xpomatorpadus. JKuakocTHas  aacopOLMOHHAas  Xpomarorpadus.
TonkocnonHas xpomarorpadusi. JKUIKOCTHO-)KHIKOCTHAsI —paclpeaeIuTe/IbHas
xpomarorpadus. MonooOMeHHast 1 HOHHAsi XpomaTorpadus.



4.3. Jlekuun

O0bem yacoB
Ne O4Ho-3204Has
HanmeHnoBaHMe TeMbl
n/n Ounas ¢popma ¢popma /
3ao4Hasi popma
3 cemecTp
1. [Tpeamer, 3a1a4u U METO/BI KAUECTBEHHOT'O 6 -
aHaJIM3a.
2. 3aKOH JEHCTBYIOIINX MAcC KaK TEOpETUYeCKas 6 -
OCHOBA aHAIUTHUYECKON XHUMHUHU.
3. 3aKoH ACHCTBYIOUIUX MACcC U F€TEPOreHHBIE 6 -
IPOLIECCHI.
4. | 3akoH AEUCTBYIONIMX MACC U MPOILIECCHI THAPOJIN3A 6 -
1 aM()OTEPHOCTH.
5. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI B 6 -
XMMHUYECKOM aHaJIM3e.
6. | KommiekcoobpazoBaHue B aHAIMTUUECKONW XMMHUH. 6 -
7. AHHUOHBI U aHAJIM3 CYXOr0 BELIECTRA. 4 -
4 cemecTp
8. IIpeamer, 3agaun 1 METOIbI KOJIMYECTBEHHOTO 4 -
aHau3a.
0. ['paBUMeTpUUECKUN aHAIIN3. 6 -
10. TUTpUMETpUYECKUN aHATIH3. 4 -
11. MeTo1 KHCJTOTHO-OCHOBHOTO TUTPOBAHMSL. 4 -
12. MeTo1bl OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO 6 -
TUTPOBAHUSI.
13. MeTto1bl 0OCaAUTEIBHOIO TUTPOBAHUS. 6 -
14. Komniekcomerpust. 6 -
15. Xpomatorpadus. 4 -
Hroro: 80 -
4.4. llpakTnueckue / cemuHapckue 3ausaTus. He npegycmorpeno.
4.5. JlabopaTopHbIie padoThI
O0bem yacoB
Ne O4Ho-3204Has
HaumeHoBaHue TeMbl
n/n Ounas ¢popma ¢popma /
3ao04Hasi popma
3 cemecTp
1. [lepBasi aHaTUTHYECKAasl TPYIIA KATHOHOB. 4 -
2 IlepBas aHanmuTHYECKas rPyIIa KAaTHOHOB. 6 -
[TpoOHast M KOHTPOJIbHAS 33/1a4H.
3. Bropas ananuTH4ecKkas rpynmna KaTHOHOB. 4 -
4. Bropas ananutuyeckas rpymnima KaTHOHOB. 6 -
[IpoGHas 1 KOHTPOJIbHAS 3aauH.
3. Tperbs aHaIMTHYECKAs TPyIIa KATHOHOB. 4 -
6. Tpetbst aHaMUTHYECKAs TPYITa KATHOHOB. 6 -
[TpoGHasi ¥ KOHTPOJBHAS 3aa4H.
1. Bropas 1 TpeThsl aHAIMTUYECKUE TPYIIIIBI 8 -




KAaTHOHOB.
KonTponbhas 3a1aua Ha cmech kaTuoHOB 11 u 111
rpymI.
8. UeTBepTasi aHaIMTUUYECKAs TPyIa KaTHOHOB. 4
0. UYerBepras aHaMTHYECKAs TPYIIIA KATUOHOB. 6
[IpoGHas 1 KOHTPOJIbHAS 3aa4H.
10. [IsTas anasMTHYECKas Tpynna KaTHOHOB. 4
11. [IsTas aHanuTUYECKas rpymnia KaTHOHOB. 6
[TpoOHast M KOHTPOJIbHAS 33/1a4H.
12. UYeTBepras v nsiTasi aHATUTUYECKUE TPYIIIIbI 8
KAaTHOHOB.
KonTponbHas 3a1aua Ha cMech KaTHOHOB [V u V
rpymi.
13. [IlecTas aHaIMTUYECKAsl TPYIINA KATHOHOB. 4
14. [lecrast ananmuTUYEeCKas rpynmna KaTHOHOB. 6
[TpoOHast M KOHTPOJIbHAS 3a/1a4H.
15. KonTponbhblii aHanm3 cMecu KaTuoHoB 11 — VI 10
TPYIIIL.
16. | Ilepsas, BTopas u TpeThbsi aHAIUTUYECKUE TPYIIIIHI 8
AHUOHOB.
17.| AHaIM3 CyXxoro BellecTBa paCTBOPUMOIO B BOJIE. 10
4 cemecTp
18.| IlpuroroBieHHE UCXOJIHOTO PACTBOPA KUCIOTHI. 4
19. Omnpenenenue TUTpa paboyero pacTeopa 4
OCHOBaHUSI.
20. OnpeneneHne Macchl KUCIOTHI B pACTBOPE. 4
21. Ornpezenenne Macc TUAPOKCHAa U KapOoHaTa 4
HaTpHUs TP COBMECTHOM ITPUCYTCTBUH.
22. Ornpenenenne kKapOOHATHOM KECTKOCTH BOJIBI. 4
23.| llpuroroBieHHE HCXOJHOTO pacTBOpa OKcajaTa 4
HaTpUsL.
24. YcraHoBieHue TUTpa pabovero pacTBopa 4
NepMaHraHaTa KaJus.
25.| Omnpenenenue coiepkaHus MEPEKUCH BOJOPOIa B 4
pacTBope.
26. Omnpenenenne Macchl cynbdarta sxeneza(ll). 4
27. Onpenenenre Macchl HUTPUTA. 6
28. [IpuroroBneHne cTaHIapTHOTO PacTBOpa 4
JMXpoMarta Kajusl.
29. VYcraHoBneHre TUTpa pabouero pacTBopa 4
THOCYJIb(aTa HATPUsL.
30. Onpenenenne maccol conn menu (11). 4
31. Onpenenenne Maccol XJIOpHIA. 4
32. OnpeneneHne Maccol COJIM MarHus. 4
33. Omnpenenenue 001IeH KECTKOCTH BOJIBI. 4
34. Onpenenenre MacCOBOM J0JIM XJIOPHIA HATPUS 6
(kaust) METOJIOM HOHOOOMEHHOM XpomaTorpadumu.
Hroro: 176




4.6. CamocrosiTesibHasi padoTa CTYJAeHTOB

O0BbeM yacoB

Ne HanmeHnoBanme Bua camocrositebHOi O4Ho-3204Has
n/n paszaena / TeMbl padoThI Ounas ¢popma ¢popma /
3ao4Hasi popma
3 cemecTp
1. | Ilpeamer, 3agaun u HOJArOTOBKA K 24 -
METO/Ibl KAaUeCTBEHHOTO | TabopaTopHBIM padoTam
aHaJM3a. 1 0OpMIICHHE OTYETOB
2. | 3aKOH JEHUCTBYIOLIUX HOJArOTOBKA K 26 -
Macc KaK TeopeThudeckasi | 1aboparopHbIM padboTam
OCHOBA aHAJIMTUYECKON | U 0(OPMIICHHE OTYETOB
XUMHH.
3. | 3aKkoH OEUCTBHUSA MacC U | IIOATOTOBKA K 26 -
reTepOreHHBIC Ja00paTOpHBIM paboTam
MIPOLIECCHI. 1 0OpMIICHHE OTYETOB
4. | 3akoH IEHCTBUSI MacC U | MOJTOTOBKA K 26 -
MIPOLIECCHI THAPONU3a U | TabopaTopHBIM padoTam
aM(pOTEpPHOCTH. 1 0OpMIICHHE OTYETOB
5. | OKHCIUTEILHO- MOJrOTOBKA K 26 -
BOCCTAHOBUTEIBLHBIE Ja00paToOpHBIM paboTam
MIPOLIECCHI B 1 0OpMIICHHE OTYETOB
XUMUYECKOM aHAJIH3E.
6. | KommiekcooOpa3oBaHue | OArOTOBKA K 26 -
B aHAJTUTUYECKON nabopaTopHbIM paboTam
XUMHH. 1 oOpMIICHHE OTYETOB
7. | AHMOHBI U AaHAIIN3 MOATOTOBKA K 26 -
CYXOT0 BEILLECTBA. 71a60paTOpHBIM paboTam
1 0o(hopMIICHHE OTYETOB
4 cemecTtp
8. | [Ipeamer, 3agaun u MOJIFOTOBKA K 16 -
METO/IbI 71a60paTOpHBIM paboTam
KOJIMYECTBEHHOTO 1 ohopMIICHHE OTYETOB
aHaims3a.
9. | I'paBumeTpuyeckuit MIOArOTOBKA K 18 -
aHaJu3. nabopaTopHbIM padoTam
1 0OpPMIICHHE OTYETOB
10. | TurpumeTprdecKuit IIOATOTOBKA K 16 -
aHaJIn3. 71a00paTOpHBIM paboTam
1 0o(hopMIICHHE OTYETOB
11. | Meron kucnoTHo- MOATOTOBKA K 18 -
OCHOBHOTO TUTPOBaHUs. | JaOOpPaTOPHBIM padoTam
1 0 OpMIICHHE OTYETOB
12. | MeToapl OKUCIUTEIBHO- | TIOJITOTOBKA K 18 -
BOCCTAHOBUTEIBHOTO nabopaTopHBIM padoTam
TUTPOBAHHS. 1 0o(hopMIICHHE OTYETOB
13. | MeToabl OCagUTEILHOIO | IIOATOTOBKA K 18 -
TUTPOBAHUS. nabopaTopHBIM paboTam
1 0OpPMIICHHE OTYETOB
14. | KommiekcoMeTpus. HOJATOTOBKA K 18 -

71a0bopaTopHbIM paboTam




1 0OpPMIICHHE OTYETOB
15. MHOATOTOBKA K -
Xpomarorpadusi. 71abopaTopHbIM paboTam 18
1 0OpMIICHHE OTUYETOB
HTroro: 320 -

4.7. KypcoBbie padotrsl / npoekTsl. KypcoBas paborta / mpoeKT yd4eOHbIM
TJIAHOM HE MPEAYCMOTPEHBI.

5. Metoanueckoe odecnevyenne, 00pa3oBaTeibHbIe TEXHOJOTHH

[IpenogaBanne TUCIUIUIMHBI BEAETCS C MPUMEHEHHUEM CIEAYIOIIUX BHJIOB
00pa30BaTeIbHBIX TEXHOJIOTUI:

Hughopmayuonnvle mexnonocuu: WCIONb30BAHUE JIIEKTPOHHBIX YUECOHHKOB,
METOJMYECKUX PEKOMEHJAIMA TpH TMOATOTOBKE K JEKUUAM H J1abOpaTOPHBIM
3aHATHUSM.

Paboma 6 komanoe: coBMecTHas paboTa CTYAEHTOB B TpYIIE NpH
BBITIOJTHEHUHU JTA00PATOPHBIX padoT.

6. ®opMBbI KOHTPOJISI OCBOCHUS Y4eOHOM JUCHUILIHHBI

Texymass aTrectanusi CTyACHTOB NPOU3BOAUTCS B JTUCKPETHHIE BPEMEHHBIC
WHTEpBaJIbl JIEKTOPOM M TMpernojaBaTesieM, BeAyIIuM JadopaTopHbie padOThI IO
TUCITUTIIMHE B Pa3IMYHBIX (OpMax: BBITIOJIHCGHHE KOHTPOJIBHBIX padoT, 3aliuTa
71a00paTOPHBIX PadoT.

[IpoMeXyTOUHBI KOHTPOJb IO pPe3yJbTaTaM OCBOCHUS JIUCIHATLIAHBI
npoxoaut B (¢opme yCTHOro 3adera (3 cemMecTp) UM MNHCbMEHHOIO SK3aMeHa
(4 cemecTtp).

Cucrema olieHUBaHUS YUY€OHBIX JOCTHXKEHUN CTYJACHTOB, OIIEHOYHBIE CPEJICTBA
npeacTaBieHbl B (OHJE OIICHOYHBIX CPEICTB K pabouell mporpamMme ydeOHOM
JTUCHUIUIMHE (TPUIIOKEHUN ).

7. YueOHO-MeTOoAnYecKOoe U NMPOrpaMMHO-UH(OPMallMOHHOE ol0ecnevyeHune
AUCUHMILTHHBI

A) OCHOBHAasI IUTEpATypa:

1. Bacunbe B.II. Ananutnueckas xumus [Tekcr]| : B 2 kH.: y4e0. mocobue
JUIs CTYACHTOB Bbicll. yueO. 3aBenenuit / B.II. BacunbeB. — 6-¢ u3n., crep.. — M. :
Hpoda, 2007. Ku. 1 : Tutpumerpudeckuii ¥ rpaBUMETPUUYCCKUNA METOJbI aHAIIN3A,
2007. —366 c.: un.

2. JlorunoB H.fl. Anamutuueckas xumusa [Tekct]| : ydeb. mocobue s me.
WH-TOB 1o XxuM. u Owon. cnen. / H.A. JlorunoB, A.I'. BockpeceHCkui,
N.C. Cononkun. — M. : IIpocsenienue, 1979. — 480 c.




b) nononnuTenbHas nureparypa:

1. Bacunmbes B.II. Anamutudeckas xumus [Texcr] : ¢06. BOmIpOCOB,
yOpaXHEeHUH M 3a1ad: ydeO. mocobue uis CTyIEHTOB BBICHI. y4eO. 3aBeJCHHM /
B.I1. Bacunbes, JI.A. Kouepruna, T.J[. OpnoBa. — 4-e¢ usn., crep.. — M. : [poda,
2006. — 318 c.: ui.

2. Bacunwe B.II. Amnamutuueckas xumus [Tekct] : mabopaTopHbIii
MPaKTUKYM: yueb. mocodue ajisi CTyAeHTOB BhIcI. yueO. 3aBeaenuii / B.I1. Bacunibes,
P.I1. Mopo3osa, JI.A. Kouepruna; nox pen. B.I1. BacunwseBa. — 3-e uz., crep.. — M. :
Ipoda, 2006. — 414 c.: n.

3. Jlypswe FO.1O. CnpaBounnk mo ananmutrueckoi xumuu / F0.1O. Jlypee. — 7-¢
u3., nepemnedarka ¢ 6-ro uza. 1989 r. — M. : Anssnc, 2007. — 448 c.

B) UnuTepHeT-pecypcesl:

1. UuTepueT-nopran pyHIaMEeHTaTIbHOTO XUMUYECKOT0 oOpa3zoBanus Poccuu.
URL: www.chem.msu.ru.

2. Hayuno-nomnynsipusrit moptai. URL: www.elementy.ru.

3. Xumnueckuit Uutepuer-noptan. URL: www.chemport.ru.

4. DnexTtpoHHas OMOJMOTEYHAs] CUCTEMa «YHUBEpPCUTETCKas OHOIMOTEKa
onuaitny: https://biblioclub.ru.

8. MarepuanbHO-TEXHUYECKOE O0ecIeYeHue U CIUTITHHbI

Jlex1IMOHHBIC 3aHATHS: KOMIUIEKT 3JIEKTPOHHBIX MPE3CHTAIUM, ayauTopus,
OCHAIIICHHAs TPE3CHTAIMOHHON TEXHUKOH (ITPOEKTOP, IKpaH, HOYTOYK).

JlaGopaTopHbie palbOTHI: JTa0OPATOPUs AHAIUTUYECKON M  (PU3KOJUTOUIHOMN
XUMHUHW,  OCHAIlleHHAas  JIOCKOW,  TaOjauIiaMu, XUMHUYECKHMMH  PEaKTHBAMH,
1a00paTOPHOI MOCYI0M, HEOOXOUMBIM 000PYAOBAHUEM.

[Ipouee: pabouee MecCTO TpemoaaBaTeNs, OCHAIICHHOE KOMIIBIOTEPOM C
noctynoMm B UHTEpHET.



9. JIucT 1OoNMoJITHEeHUH U U3MEeHEeHU I

n/n

Hara
BHECEHUS
u3MeHeHus /
JAOTOJTHEHUS

OcHoBanune

Conep:xaHue u3MeHeHUs!
/ monmoJiHeHHust

Jluua, noarBepxaaw0ine
H3MeHeHue / JOMoJTHEHHe

3aBeayrouuii
Kadeapon
(®HO,
MOJANHUCH)

Jdupextop /
JIeKaH
(®HUO,
MOJAIMNCDH)




