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PabGouass  mporpamma  y4yeOHOH  AMCUMIUIMHBI  SBASETCA  YaCTbl0  OCHOBHOWH
npodeccuoHanbHoN 0bpa3zoBaTenbHON NporpaMMbl /1A NOAr0TOBKH DakanaBpos MO HANpPaBICHHIO
noarotoBku 06.03.01 buonorus n npopuno buomennuyna u nabopatopHas IHarHOCTHKA OYHON H
04HO-3a04HOH (popM 00yHeHUS.

PaGouast nporpamma yuebHo#t aucuunmunel paspaborana B cootBerctBun ¢ ®PI'OC BO —
Gakanaspuar no Hanpasinenuo noaroroskn 06.03.01 buonorus, yTBEpKIAEHHBIM TIPHKA30M
MunucrepcTBa Hayku W Bbicilero obpazoranus Poccuiickoii @enepauun ot 7 asrycra 2020 r.
Ne 920, IlpodeccnonanbubiM cranmaptoM, ytBepikaeHHbIM [Ipvkazom MunucTepcTBa TpyJa H
counanbHo# 3awuTel Poccuiickoi ®eaepaunn «O6 yTBepiKaAeHNH NPOPECCHOHATLHOMO CTaHapTay»
ot 18 oxTsbpss 2013 r. Ne 544u (c u3menenusmMu W jononHeHusiMu), ITpodeccronanbHbIM
cTanjaprom, yreepkaennbiM [1pukazom MuHucTepeTBa Tpyaa v counanbHOR 3aluThl Poccuiickoi
@enepaunn «O6 yTBepxkaenuu npodeccuonansHoro crangapra» or 22 mas 2017 r. Ne 4320 u
ITpodeccnonanbubM CTaHAapTOM, YTBEPXKAEHHBIM [Ipukazom MunncTepeTBa Tpya U COLHANbHOM

samutbl  Poccuiickoit Pepepaumu «O0 yTBepicaeHHH npodecCHOHAIBHOrO CcTaHjapra» oT
16 centabps 2022 r. Ne 5614.

COCTABUTEIJIb:

AoueHT Kapeaper Xumun 1 6noxumuu GI'BOY BO «JII'TTY», kananaar XHMHYECKUX HAYK, JOLECHT
Capaesa TarbsaHa AnekcaHIpoBHa.

YTBepkaeHa Ha 3acellanuu Kageapbl XMMHUY U OMOXHMHH
IMpotokon oT « 70» _errbafst 2045 r.Ne A
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1. Hean u 32024 y4eOHOM AUCHUIIIMHBI
Lenn
MPEACTABICHUS O METOJaX, C IMOMOIIBI0 KOTOPBIX MOJy4YaloT (yHIAMEHTAJIbHbBIE

W3y4eHHs]  JAUCHUIUIMHBI  —  CPOPMHPOBATH  TEOPETUUYECKUE
XUMUYECKHUE JaHHBIE O COCTaBE XMMUYECKUX COCMHEHUH, BEIIECTB U MaTepUAJIOB, U
HaBBIKU TPAKTUYECKOTO UCTIOIB30BaHUS 3TUX METOJIOB.

3ajaun: HAYYUTh CTYJICHTOB TEOPETUUYECKUM OCHOBAM XMMHYECKOT'O aHaIM3a,
chopMHpOBaTh NPEICTABICHUE O POJIM M MECTE Ka)XJOro METoAa OIpeaesieHus
XUMUYECKOT0 COCTaBa B CHUCTEME XHUMHUUYECKOTO aHaiu3a, IOATOTOBUTH K
CaMOCTOSITEJIbHBIM  OMPENICICHUSIM XUMHUYECKOTO COCTaBa OTAEIbHBIX OOBEKTOB
aHaJgu3a U CaMOCTOSITEJIbHOMY BBIMOJHEHHUIO MPOCTEHIIUX OINepaluii XUMHUYECKOTO

OKCIICPUMCHTA.

2. Mecto aucuumianHbl B ctpykrype OITOII

VYyeOHas qucuMIUIMHA AHATUTAYECKass XUMHUS BXOJUT B 00S3aTEIbHYIO YacTh
JTUCLIUIUIMH MOJITOTOBKU CTYJICHTOB.

Heo6xoauMpIMKu yCIOBUSMH JIJISI OCBOSHUS YYCOHOM TUCHUIUIUHBI SBIISTFOTCS
3HAHUSI OCHOBHBIX XUMHUUYECKUX TOHSATUM, MEPUOJMYECKONW CHUCTEMBI 3JIEMEHTOB,
XUMUYECKUX CBOWCTB COCIMHCHUHN SJIEMEHTOB TJIABHBIX M IMOOOYHBIX MOJATPYIII;
YMEHUS IUJIAaHUPOBAHHE DJKCIIEPUMEHTAa, MO0A00p pPEaKTUBOB U 00OpYIOBaHUS,
palMoOHaIbHOE MCIIOIB30BAHUE BPEMEHU, CPEJCTB, METOJIOB U MPUEMOB B IPOIIECCE
BBITIOJIHEHUSI paOOThI; HABBIKA COJCPKaHHS pabodyero Mecra B YUCTOTE M TMOPSIKE,
BBHITIOJIHCHUE XUMHYECKUX OIepalluii, COONI0JeHne TpaBui 0e30MacHOCTH Tpyja,
YCTaHOBJICHUE MPUYNHHO-CJICACTBEHHBIX CBSI3€H, 0000IICHIE 1 BHIBOIBI.

Conepxxanue  AUCHUIUIMHBI  SIBJSIETCS  JIOTMYECKUM  MPOJIOJIKEHUEM
COJIEp)KaHMs JUCHMIUIMH «XUMHS», «TexHuka 1abopaTOpHBIX padOT» MU CIYKHT
OCHOBOM JJII JaJdbHEMIIIErO0 OCBOCHUSA JUCHUIIIMH «buomormueckas XuMHsI»,
«Knuanueckas nmabopaTopHas AUarHocTHKa», «bHoHeopraHudeckas, (pu3ndecKas H

KOJJIOMAHAas XUMU».

3. IlepedyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JHCUMILIUHE
(MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMHM I0CTHKEHUSI KOMIIeTe HIUMH

PesynbTaTsl 00y4eHus1 1o

Koa mo ®I'OC BO Nuauxarop nocruxeHus
AHCHUILJINHE
ObuenpodeccroHalbHbIE
OIIK-6 OIIK-6.1 3HaeT: OCHOBHBIE KOHIIENIIUU U
Cnoco0OeH UCI0Ib30BaTh B 3HaeT OCHOBHBIE KOHIICTIIMU U | METO/IbI, COBPEMEHHBIE
npodeccruoHaIbHON METO/Ibl, COBPEMEHHBIE HAIpPaBIICHUS XUMHUH U

JIEATEIIbHOCTH OCHOBHEIC
3aKOHBI (PU3UKH, XUMHH, HAYK
0 3emiie U OMOJIOTHUH,
MIPUMEHSITh METOIbI

HalpaBJIeHUs] MATEMaTHKH,
(GU3UKH, XUMHH U HAyK O
3emiie, akTyalbHbIE TPOOJIEMBI
OMOJIOTUYECKUX HAYK U

MEPCIIEKTUBBI
MEKIUCIUTIIIMHAPHBIX
HUCCIICIOBAHMI.

YMeeT: ucroJib30BaTh HaBLIKU




MaTeMaTHYECKOI0 aHaJIU3a U
MOJIEIMPOBAHUS,
TEOPETUUECKUX U
OKCIICPUMCHTAJIbHBIX
HCCIIEI0OBAaHU, IPHOOpeTaTh
HOBBIC MaTEMAaTHNYCCKHUEC U
CCTCCTBCHHOHAYYHBIC 3HAHWA,
HCI0JIb3YS] COBPEMEHHBIE
o0pa3oBaTeIbHBIC U
WH(OPMAIMOHHBIE TEXHOJIOTUN

[IEPCIIEKTUBBI
MCKIAUCHUIITIMHAPHBIX
HCCIIEIOBAHU .

OIIK-6.2

YMeeT ucnoap30BaTh HaBbIKH
nabopaTopHO pabOTHI U
METOJIbI XUMUH, (PU3UKH,
MaTeMaTu4dcCKOro
MOICTTUPOBAHUS U
MaTEeMaTHIECKOU CTATUCTHUKU B
npodeccrnoHaIbHO M
JESTSIILHOCTH.

OIIK-6.3

Bnaneer MmeTomamu
CTATUCTUYCCKOT'O OILICHUBAHUSA
U IIPOBEPKU TUIIOTES,
IMPOTrHO3UPOBAHUA ICPCIICKTHB
" COUAJIBHBIX HOCJ'IelICTBI/II\/'I
cBOEH MpodecCHOHATEHON
JICSTSIILHOCTH.

nabopaTopHOU pabOThI U
METO/Ibl XUMUH B
npodeccrnoHaIbHO I
JESTEIILHOCTH.

Biianeer HaBblkaMu: METOJaMHU
CTAaTHCTUYECKOTO OLICHUBAHUS
¥ TIPOBEPKH THITOTE3,
MIPOTHO3UPOBAHUS TIEPCIICKTUB
Y COIMATBHBIX MMOCIICICTBUI
CBOECH MpodecCHOHATBHON
JESTSIILHOCTH.

4. CTpyKTYypa M cofep:KaHue Y4eOHOM TUCUUIIIMHBI

4.1. O06beM y4eOHOM TUCHUILIMHBI M BHABI Y4eOHOH padoThI

. O0beM 4acoB / 32a4eTHBIX eAUHHUIL
Bua yueOHo# padboThl
Ounas ¢popma OuHo-3204Has popma
OO01iasi TPyA0eMKOCTb AU CHUIIIMHbBI 108 /3 108 /3
Oo6si3aTesqibHAsE  ayAUTOPHAasi  Harpy3ka 36 26
(BCcero 4yacoB), B TOM 4HCJIe:
Jlexkimn 8 6
JlaGopaTopHbie pabOTHI 28 20
CamocrosiTeJibHasi  padoTa  CTy/JdeHTa 72 82
(BCero 4acoB)
dopma arTecTanuu 3a4eT 3a4eT

4.2. Cogepxanue pa3iesioB y4eOHOM JUCHUNIUHBI
Pa3nen 1. KauecTBeHHbI aHAIN3
Tema 1. IIpeamer, 3a1a4u U MeTOAbl KAYECTBEHHOI'0 AHAJIN3A.

AnanuTtudeckas XuMus U €€ 3a1aund. MeTojibl aHATUTHYECKON XUMUM. AHAIN3

«MOKPBIM» U «CYXUM» yTEM. MUKpO-, NOJIyMHKPO- U MakpoaHanu3. KauecTBeHHbIN

aHalms3. Kiaccudukanuys aHAJIUTUYCCKUX pEaKIU. KonnuecTBennas

XapaKTEPUCTUKA KayeCTBEHHBIX peakuil (4yBCTBUTEIBHOCTH): OTKPHIBAEMBIi
MUHHUMYM, TpeAesbHasi KOHIIEHTpAIUs, UX B3aUMOCBS3b. CHUCTEMBbl Kau€CTBEHHOTO
ananuza. CynpduaHas ¥ KUCIOTHO-LIEIOYHASI CUCTEMBI KilacCU(UKAIUU KAaTHOHOB.
JleneHre KaTMOHOB M aHMOHOB HA AHAJUTHUYECKWE TPymIbl. ['pynmoBble pearcHTHI.

CucremaTuyeckuil 1 IpOOHBIN X0/ aHaAJK3a.



Tema 2. 3akoH [AeHCTBYIOIIMX MAacC KaK TeOpeTH4YecKass OCHOBa
aHAJIMTHYECKON XUMMH.

PactBoppl. CnocoObl  BBIpaXKEHHMSI  UYHMCIEHHOTO COCTaBa  PacTBOPOB.
[Ipumenenue 3akoHa JACHCTBUSA MacCc K o0OpatuMmbiM peakiusiM. OCHOBHBIC
MOJIOKEHUSI TEOPUHU DIEKTPOIUTHYECKOW mguccormanuu. CuilbHble U cla0ble
AIEKTPOJIUTHI. KonuuecTtBeHHbIC XapaKTEPUCTUKHU ANEKTPOTUTUIECKON
JUCCOIMALIMM: CTENIeHb JUCCOIMAINK, KOHCTaHTa JUCCOIMALMM U UX B3aUMOCBS3b;
3aKoH paszbamieHus OcTBanbaa. MeTonnka BEIUUCICHUN C UCTIOIB30BAHUEM CTEIICHU
U KOHCTaHThl aucconuanuu. CMelieHue paBHOBECHS B PacTBOpPAx JJICKTPOJIUTOB.
JleticTBre 0THOMMEHHOTO HOHA. J[ucconuanus Boabl. IOHHOE Mpou3BeIeHUE BOIbI U
BOJOPOAHBIN ToOKa3zaTenb. Beruucienue pH B pacTBopax KHUCIOT W OCHOBaHHUIMA.
O6mue npeacTaBieHus 0 0ypepHbIX cucTeMax.

Tema 3. 3aKkoH JeHCTBYIOIIUX MACC M TeTEPOreHHbIE MPOLECCHI.

Knaccuduxkanus BemecTB MO pacTBOPUMOCTH. PaBHOBecue B cucTeMax
"pactBop-ocanok". IIpousBeneHue pacTBOPUMOCTH. MeToAMKAa  BBIYMCICHUIM
IPOU3BENICHHUS PACTBOPUMOCTH IO PACTBOPUMOCTH BEIIECTB U BBIYUCIICHUE
PacTBOPUMOCTH BEIIECTB IO BEJIWYWHE MPOU3BEACHUS pacTBopuMocTh. OcaxkacHue.
[lonHoTa OcaxkaeHuss U €€ KOHTpOJb. BrnusHue paznuyHbiX (HakTOPOB HA MOJIHOTY
OCAXKJEHUS: a) MPUPOIBl OCAXKIAEMOIo BEIIECTBAa, OCAJUTENS, PACTBOPUTENs; O)
KOJIMYECTBA OCAAMUTENIs; B) OAHOMMEHHBIX MOHOB; T') Temneparypsl; 1) pH. YcnoBus
o0pa3oBaHUs 0CAIKOB. Y CIIOBHS MIPOTEKAaHUS peakiuii ooMeHa. J[poOHoe ocaxkIeHHE.
CymHocTe mpouecca pactBopeHus. PactBopumocTs BemiecTB. KonmuecTBeHHas
XapaKTepUCTUKa PacCTBOPUMOCTU. BBIOOp peareHToB W YCJIOBUM JII PACTBOPEHUS
OCAaJIKOB: THUIPOKCHIOB OCHOBHOT'O, aM(OTEPHOr0 U KHCIOTHOTO XapakTepa; cojei
cl1a0bIX M CHJIBHBIX OCHOBAaHMM M CJHA0OBIX KHUCJIOT, COJEH CJIa0bIX U CHJIBHBIX
OCHOBAHUU M CUJIbHBIX KUCIOT. [lepeBoa ogHUX TPyIHOPACTBOPUMBIX COEIUHEHU B
IpyrHe.

Tema 4. 3akoH [AelCTBYWIIMX MacC H Ipouecchbl THUAPOIN3A U
aMm(OTEPHOCTH.

CyIHOCTh mpoliecca TuIpoan3a cojie. Paznmuunble ciiydau TUApoOJin3a COJeH.
Crynenuatsiii rugposin3. KolnuecTBEHHbIE XapaKTEPUCTUKU MPOLEcca THAPOIHN3A:
CTETICHb M KOHCTaHTa THAPOM3a. BeiBo (hOpPMYIT KOHCTAHTHI M CTETICHH THAPOJIA3A
JUISL COJIEM pa3fMuyHbIX TUMOB. PacueT KOHUEHTpaluuyu UOHOB BOAOPOAA, THAPOKCHUI -
noHOB M pH B pacTBOpax coseii, 00pa3oBaHHBIX CIA0BIMH KHUCJIOTAMH M CUJIHBHBIMU
OCHOBaHUSIMM M CHUJIbHBIMU KHUCJIOTaMU U cJIaObIMU OCHOBaHMsIMU. (CMmelieHue
paBHOBecHUsl Mpoliecca Tuaponusa cojied. BnusiHue pasnuubHbix (AKTOpOB Ha
TUAPOJIUTUYECKOE pPaBHOBECHE: MPUPOABI MPOAYKTOB THUAPOJN3a; KOHUEHTPALUU
COJIM; PeaklMH Cpeibl; TeMiepaTypsl pactBopa. CylnIHOCTh U BUABI aM(POTEPHOCTH.
Kucnorno-ocnoBHast amdotepHocTb. AM(pOTEpHBIE MPOCTHIE BEIIECTBA, OKCHUIIBI U



ruapokcuabsl. Conu ¢ aMpOTepHbBIMU HMOHAMHU. 3aBUCUMOCTH KHCJIOTHO-OCHOBHBIX
CBOWCTB I'MIPOKCUAOB OT COCTaBa.

Tema 5. OKHCIMTENBbHO-BOCCTAHOBHUTE/IbHbIE NMPOLECCHI B XUMHUYECKOM
aHaJIu3e.

CyILIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX ITPOIIECCOB, UX UCTIOJI30BAHUE
B AQHAJWTUYECKOW MpaKkTUKe. BaxHeWIue OKUCIUTEIM U BOCCTAHOBHUTEIM,
HCIIOJb3yEeMble B aHaIM3€ M MX Xapakrtepuctuka. Kiaccudukanus OKHCIUTEIHLHO-
BOCCTAHOBUTENBHBIX peakuuil. COCTaBIE€HHE YpaBHEHHWUM pEaKIUi OKUCIIEHUsA-
BOCCTaHOBJEHHS ¢ ydyeToM BiusiHus pH cpenbl. KonmdyecTBeHHass xapakTepUCTHKA
BOCCTAHOBUTEIICH, OKHUCIHUTEIEH W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHUCTEM:
CTaHJApPTHBIC DJIEKTPOJHBIE TOTEHIMaNbl; AnekTpoaBuxkymas cuina (BC).
HanpaBneHHOCTh OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuii. Biusuue pH cpensi,
KOHIIGHTPAIIMK PeIOKC-POpM U TeMIIEepaTyphl Ha MPOTEKAHUE PEAKIIUH.

Tema 6. Kommiiekcoo0pa3oBanue B aHAJIUTHYECKOH XUMMHU.

KommiekcHbie coemunenuss u ux kinaccudukamus. CoctaB M CTpOCHHE
KOMIUIEKCHBIX CO€IUHEHUU. Jlucconmanus KOMIUIEKCHBIX coeauHenuil. KoHncranTa
HECTOMKOCTA KOMIUIEKCA. BBIUMCIIEHWE KOHIIEHTPAMU Pa3JIUYHbIX MPOJTYKTOB
JUCCOLIMAllUM KOMIUIEKCHBIX CO€QUMHEHUM. Hapylienue paBHOBeECUs IUCCOLMALUMU
KOMIUIEKCOB ~ TIOJI  BIUSHMEM  pa3inuuHbix  (akrtopoB. Ilombop peareHToB,
pa3pylIaOUX KOMIUIEKCHbIE HOHBI. [IprMEHEHHE KOMIUIEKCHBIX COECAUHEHUHN B
KA4EeCTBEHHOM aHAJIN3€ JUIS LEJIEW OTKPBITUS U Pa3eICHHUs] KAaTHOHOB.

Pa3zpnen 2. KonuuecTBeHHBbI aHAIN3

Tema 1. IIpeamer, 32124 1 MeTOAbI KOJIMYECTBEHHOT0 AHAJIHN3A.

[Ipenmer M 3agauM KOJMYECTBEHHOrO aHaiu3a. HaydyHoe M mpakTH4ecKoe
3HaUEHHWE KOJIMYECTBEHHOro aHanu3a. CoBpeMeHHas Kiaccu(ukanus MEeTOJ0B
KOJIMYECTBEHHOI0 aHainu3a. XHWMUYECKHME METOAbl aHAIN3a, UX XaPAKTEPUCTHUKA.
Ot6op mpoO s aHanmmu3a. AHAIUTUYECKHE H3MEPUTENbHbIE MpUOOpH. MepHas
nocyna. OmuOKA KOJNMYECTBEHHOIO aHalii3a: CUCTEMaTUYEeCKHEe U ClydailHble,
aOCOMIOTHBIE W OTHOCHUTENbHBIE. MaTemMaTudeckas CTaTHCTHYecKas o0paboTka
pe3yJIbTaTOB aHAIU3a.

Tema 2. TurpumeTpuYeCKH aHATIH3.

CylHOCTh TUTPUMETPUYECKOTO aHANIN3a, €r0 JOCTOMHCTBA U HEIOCTAaTKH IO
CPaBHEHHUIO C TpaBUMETpUYECKUM. TpedoBaHUS K peakluusiM, MPUMEHSIEMBIM B
TUTPUMETPUUYECKOM aHanu3e. TutpoBaHue. OnpeneseHue TOYKH 3KBUBAJICHTHOCTH.
Metoapl TUTPUMETPUYECKOTO AaHajIu3a, OCHOBAaHHBIE HA peakusixX OOMEHa H
OKUCTIEHUS - BoccTaHoBieHus. OOopynoBaHHe, MOCyAa B TUTPUMETPUUYECKOM
aHanu3e. TeXHUKa TUTPUMETPUUYECKUX ONPEACICHHM, METO MUIIETUPOBAHUS, METOL
OTJAEJBbHBIX HaBECOK. [IpsiMoe TUTpOBaHUE, TUTPOBAHUE MO OCTATKY U TUTPOBAHUE MO
3aMECTUTENIO. CnocoOwl BBIPAXKCHUS KOHLIEHTpalu1 pacTBOpOB B



TUTPUMETpUUYECKOM aHanu3e. [IpUroToBiieHME HUCXOIHBIX M PpabOYUX PaCTBOPOB.
PaGoumne pacTBOphl ¢ NPUTOTOBICHHBIM M YCTAaHOBJICHHBIM THUTpOM. BelecTna,
MIPUMEHSIEMbIE ISl MPUTOTOBJICHUSI PACTBOPOB M TpeOOBaHUS K HUM. Y CTaHOBKa
TUTpa paboyero pacTtBopa IO HCXOAHOMY. BbluuCIEHHUS B TUTPUMETPUUYECKOM
aHan3e.

Tema 3. MeToa KHCJI0THO-OCHOBHOI'O TUTPOBAHUS.

AnkanmuMmeTpuss W auuauMeTrpusa. KHCIOTHOCT W IIEJTOYHOCTh  CPEJBI.
Bopoponnsiii nokaszarens. MHAMKATOPBI METOAA KUCIOTHO-OCHOBHOI'O TUTPOBAHMS.
Teopuss uHAMKAaTOpOB. VHTEpBaibl MEPEXOJOB  BAXKHEUIIMX  HUHIUKATOPOB,
NOKa3aTelib TUTPOBAHUS MHAMKATOpA. Pa3nuyHble ciiydyan TUTPOBAHUSA: TUTPOBAHUE
CUJIBHBIX KHCJIOT CWIBHBIMH III€JI0YaMU, CJIa00W KHCJIOThI CHJIBHOM WIEIOYbI0 U
cnaboii menoun cuibHOM KucnoTo. KpuBble TuTpoBaHus. Touka SKBUBaJIECHTHOCTH
B PA3JIMYHBIX CIydasX TUTPOBAHUS U TOYKA HEUTpadbHOCTU. BrIOOp MHIMKaTOpa ISt
KOHKPETHBIX CIy4aeB TUTpPOBaHUA. BiusHue pa3inuvHbIX (DAKTOPOB HA BEIUUYHHY
ckauka TuTpoBaHus. HaukaTopHble ommoOku. [IpumMeHeHne MeTona HeUTpaau3anuu
B aHaimu3e. Mepbl TEeXHUKH O€30MacHOCTH U TEPBOM IMOMOIIM TIpuU padoTe ¢
KHUCJIOTaMU U IIEJI0YaMHU.

Tema 4. MeToabl OKHCIUTEIbHO-BOCCTAHOBUTEIHHOI0 THTPOBAHMSL.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE TPOLECCHI, MPUMEHSIEMBIE B METOJAX
penokcumeTpund. OTiAMYME U CXOJCTBO IMPOLIECCOB OOMEHa M OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX. (OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM MNOTEHIMAN KaK Mepa
CIIOCOOHOCTH BEIIeCTBAa K MPHUCOSIUHEHHUI0 WM OTHauyM 3JeKTpoHOB. KoHcTaHTa
paBHOBecUs pelnokc-peakuuid. KpuBble TUTpoBaHHS peaokc-MeTooB. CrocoOsl
ONPEAEIIEHUs KOHIIA TUTPOBAHUS: MHIUKATOPBI METONOB peaokcumerpuu. llonsarue o
CJI0KHOCTH M MHOTOCTaJAUMHOCTH OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLIECCOB,
UCTIONIb3yeMbIX B 00beMHOM ananuze. CymHocTh Merona. PabGoumii pactBop
IepMaHraHara  Kaaus, YCTaHOBKa ero  turpa. [lpumenenme  merona
MIEpPMAaHraHaTOMETPUHU B MPAMBIX U KOCBEHHBIX MeToAax aHanu3a. CylniHOCTh METO/1a
rogomerpur. CBOOOAHBIN MO KaK OKHUCIMTEIb, HOHBI MOJIa KaK BOCCTAHOBHUTEIIH.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBINA MoTeHIMan napsl [/2I°. YcnoBus npoBeneHus
HomoMeTpudeckux onpeneneHuii. Paboune pacTBopsl, MpUMEHsSIEMbIe B HOJOMETPHUH.
Hcxomubie BemecTBa sl YCTAHOBJICHHS TUTpa THOCYIb(dara Hatpus. OnpeaeieHne
OKHUCJIMTENEH W BOCCTAHOBHUTEJIEH METOJO0M HOJOMETpUM (MpsiMOe, KOCBEHHOE
OMpeJIeNIEHNE ), IPUMEPHI ONPEICTCHUM.

Tema 5. MeToasl ocaiuTeJIbHOI0 TUTPOBAHUS.

Teoperuueckne OCHOBBI METOJOB OCAXKJCHMS, UX Kiaccudpukanus. Meton
apreatometpur. CnocoObl (UKCAMM TOYKH HKBUBAJEHTHOCTHU: MeTod Mopa,
®dasinca, onbrapnaa. Pabourie v ncxonHble pacTBOPBI MeToJa. KprBble TUTPOBAHUS.
O6nacTu NpUMEHEHHSI METOJ0B OCAXKICHHUSI.



Tema 6. Kommiiekcomerpusi.

CYH_IHOCTB MCTOO0OB KOMILJICKCOHOMCTPHUH.

Kommnekconsl.  CtpoeHue

BHYTPUKOMIUIEKCHBIX coeauHeHuil. Tpunon b (xommnekcon III). Opranmyeckue

nHAUKaTopbl. JKecTKkocTh BOAbl. BpeMeHHas M TOCTOSAHHAsA  KECTKOCTb.
KOMHJIGKCOHOMeTpl/I‘IGCKOG OMpeACICHUC )KCCTKOCTHU BOABI.
4.3. Jlekunu
Ne O0bem yacoB
- HaumeHoBaHue TeMbl OuHo-3204Has
n/n Ounas ¢popma
dpopma
3 cemecTp, 7, 8 TpUMECTD
1. [Ipenmer, 3a1auu 1 METOJIbI KAUECTBEHHOTO 2 2
aHaJIM3a.
2. 3aKoH JEHCTBYIOIIMX MAacC KaK TeOpeTHIecKas 2 2
OCHOBA aHAINTHYECKOW XUMUH.
3. 3aKOH JCMCTBYIOIINX MACC U T€TEPOTrCHHbIE - -
MIPOLIECCHI.
4. | 3aKkoH JEHCTBYIOIIMX MAacC U MPOLECCHI TUIPOJIN3a - -
1 aM(OTEPHOCTH.
5. OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE ITPOLIECCHI B - -
XMMHYECKOM aHaJIN3E.
6. | KommiekcooOpa3oBaHue B aHATUTHYECKOW XUMUU. - -
7. [Ipenmer, 3a1auu ¥ METOJIbI KOJTMYECTBEHHOTO 2 2
aHaJIn3a.
8. TutpuMeTprUYeCcKuil aHaIu3. 2 -
9. MeTo1 KUCIOTHO-OCHOBHOTO TUTPOBAHMSI. - -
10. MeToabl OKUCINUTEIbHO-BOCCTAHOBUTEIBHOTO - -
TUTPOBAHUSL.
11. MeTo1bl 0CaUTEILHOTO TUTPOBAHUS. - -
12. KomrmuiekcomeTpusi. - -
Hroro: 8 6
4.4. IlpakTnueckue / ceMuHapckue 3auaTus. He npenycmotpeno.
4.5. JlabopaTopHbie padoThI
e O0bem yacoB
- HanmeHnoBaHMe TeMbl O4Ho-3204Has
n/n Ounas ¢popma
¢popma
3 cemectp, 7, 8 TpumecTp
1. IlepBas aHayMTHYECKas IpyIIa KAaTHOHOB. 2 2
2. Bropas aHanuTHyecKas rpymnmna KaTHOHOB. 2 2
3. Tperbs aHanUTHYECKas TPyIIa KAaTHOHOB. 2 2
4. UYerBepTas aHanUTHYECKas TPyIIa KATHOHOB. 2 2
5. [IaTas anasMTHYECKas TPyIIa KAaTHOHOB. 2 2
6. [ITecras aHamMTHYECKas IPYIIA KATHOHOB. 2 2
7. [TepBas, BTOpas ¥ TPEThsl AHATMTHYECKHE TPYIIIIHI 4 2

AHHUOHOB.




8. OrnpezenieHre MacChl KUCJIOThI B paCTBOPE. 4 2
9. Omnpenenenue Maccol cosia Meau (11). 4 2
10. OrnpezenieHre Macchl COJIM MarHus. 4 2
Hroro: 28 20
4.6. CamocrosiTeqibHasi padoTa CTY/ICHTOB
. O0bem yacoB
Ne HaumeHoBaHue Bua camocrosiTebHOM
OuHo-3204Has
n/n pasaea / TeMbl padoTsI Ounas ¢popma
dpopma
3 cemecTp, 7, 8 TpUMECTP
1. | IIpenmer, 3amaud U | MOArOTOBKA K 6 6
METOJIbI KauyeCTBEHHOTO | JIAOOPATOPHBIM padoTam
aHaJIn3a. 1 0()OpMJICHHE OTYETOB
2. | 3aKOH JIeMCTBYIOUINX HOJrOTOBKA K 6 6
Macc KaK TeopeThyueckas | JJabopaTopHbIM padoTam
OCHOBA QaHAJIIUTUYECKOW | U 0popMIIEHHE OTUETOB
XUMHH.
3. | 3akoH AEHCTBUA MacC MU | IIOArOTOBKA K 6 6
TeTEepPOreHHbIE 7a0opaTOpHBIM paboTaM
MIPOLIECCHI. 1 ohopmIIeHHE OTYETOB
4. | 3aKoH JEeHCTBUSI MacC ¥ | MOATOTOBKA K 6 8
MPOLIECCHI THAPOJIN3a U | TabopaTopHBIM paboTam
aMm(dOTepHOCTH. 1 ohopMIIeHHE OTYETOB
5. | OKuCIATEIBLHO- [IOATOTOBKA K 6 8
BOCCTaHOBUTEILHBIE nabopaTopHBIM paboTaM
MIPOLIECCHI B 1 0(OpMIICHHE OTYETOB
XMMHUYECKOM aHaJIN3E.
6. | KommiekcooOpa3zoBaHue | OJIrOTOBKA K 6 6
B aHAJIUTUYECKOM 71a60paTOPHBIM paboTam
XUMHH. 1 0()OpMIICHHE OTYETOB
7. | llpemmer, 3amayM W | MOJATOTOBKA K 6 6
METO/IbI JabopaTOpHBIM paboTaM
KOJIMYE€CTBEHHOTO U 0(OpMIICHHE OTYETOB
aHaJIn3a.
8. | Turpumerpuyeckuit MOATOTOBKA K 6 6
aHaJIH3. JabopaTOpHBIM paboTaM
1 0()OpMIICHHE OTYETOB
9. | MeTto KMCIIOTHO- MOJTOTOBKa K 6 8
OCHOBHOTO THUTPOBaHHMs. | JTaOOpaTOpHBIM paboTam
1 0(hOpMIICHHE OTYETOB
10. | MeToapl OKUCIUTENBHO- | MOATOTOBKA K 6 8
BOCCTaHOBHUTEIHHOTO 71ab0paTOPHBIM paboTam
TUTPOBAHUS. 1 0()OpMIICHHE OTYETOB
11. | MeToapl 0CaMTENBHOTO | MOArOTOBKA K 6 8
TUTPOBAHUS. 71ab0paTOPHBIM paboTam
1 0()OpMIICHHE OTYETOB
12. | KommekcoMeTpus. HOJTrOTOBKA K 6 6
71ab0opaToOpHBIM paboTam
1 0()OpMIICHHE OTYETOB
HTroro: 72 82




4.7. KypcoBbie padotbl / mpoektbl. KypcoBas pabota / mpoekT yuyeOHBIM
IJIAHOM HE MPEAYCMOTPEHBI.

5. MeToaudeckoe odecnevyeHue, 00pa3oBarejibHbIe TEXHOJIOTUH

[IpenogaBanue AUCHMILIMHBI BEJACTCS C NMPUMEHEHHEM CICAYIOIIUX BHIOB
o0pa3oBaTeIbHBIX TEXHOJIOTUH:

Hugopmayuonnvie mexnonocuu. WCIONH30BAHUE AIICKTPOHHBIX YUEOHHKOB,
METOJMYECKHX PEKOMEHJAlMA TpH TMOATOTOBKE K JEKIUsAM H J1a00paTOPHBIM
3aHATHUSM.

Paboma 6 komanoe: coBmecTHass paboTa CTYIAEHTOB B Tpymnmne Mpu
BBITTOJTHEHUH J1a00paTOPHBIX PadoT.

6. ®opMBbI KOHTPOJIAA OCBOEHUS YUeOHOM TMCIIUTIUHBI

Tekyiass aTTecTanys CTYJACHTOB TPOU3BOJUTCS B JUCKPETHBIC BPEMCHHBIC
MHTEPBAJIBI JICKTOPOM U TIPENOJiaBaTejeM, BEAYIIMM JIabopaTopHbIe pPadOThI IO
JTUCITUIUIMHE B Pa3JIMUHbIX (OpMax: BBINIOJHEHHWE KOHTPOJBHBIX paloOT, 3allluTa
71a00paTOPHBIX PadoT.

[IpoMeXyTOUHBII KOHTPOJb IO pe3yJbTaTaM OCBOCHHUSA JUCIUILTUHBI
npoxoauT B (hopMe ycTHOTO 3aueta (3 cemecTp, 8 TpUMecTp).

Cucrema olleHMBaHMS YU4EOHBIX JOCTHXKEHUN CTYIE€HTOB, OIIEHOYHBIE CPEJICTBA
npencTaBieHbl B (DOHIE OIEHOYHBIX CPEACTB K paboueil mporpamme y4eOHOU
JTUCHUTUIAHE (TPUITIOKECHUN).

7. Y4eOHO-MeTOAUYEeCKOe W NMPOrpaMMHO-UHGOpPMAIIMOHHOEe oleclevYeHue
AUCHUTTHHBI

A) OCHOBHas JUTEpaATypa:

1. AHanmuThueckas XuMusA. MeToasl HWIASHTH(PUKAIMA U OINpPEICIICHUS
BEIIECTB : yueOHUK s By3oB / M. U. bymatoB, A. A. TI'anees, A. 1. {poOrimieB
[ ap.] ; [Tox pen. mpod JI. H. MockBuna. — 4-e uza., crep. — Cankt-IletepOypr :
Jlanb, 2022. — 584 c. — ISBN 978-5-8114-9165-0. — TekcT : 3JIeKTpOHHBINA //
Jlanb : ANIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/187743 (mata oOpamenus: 11.02.2025). — Pexwum
JOCTYTIA: 1JIs aBTOPU3. TOJIb30BATEIEH.

2. Bacwines, B. I1. Ananutuueckas xumus [Tekcr] : B 2 KH.: y4e0. mocodue
JUTsE CTyZeHTOB BhIcHI. yueO. 3aBeaenuii / B. 1. Bacunbes. — 6-¢ u3m., crep.. — M. :
Hpoda, 2007. Ku. 1 : TurpumeTpudeckuii U rpaBUMETPUUYECKUI METO/bl aHAIU3a,
2007. — 366 c.: un.

3. Bepuimnun, B. WM. Ananuthueckas xumus : Yy4eOHUK Jis BY30B /
B. . Bepmunnun, U. B. Bnacosa, 1. A. Hukudoposa. — 4-e uzg., crep. — CaHKT-



[lerepOypr : Jlawp, 2022. — 428 c. — ISBN 978-5-8114-9166-7. — Tekcr :
ANeKTpoHHBIM //  Jlanb : »iekTpoHHO-OmMOnMotreunas cucrema. — URL:
https://e.lanbook.com/book/187750 (mara oOpamenus: 11.02.2025). — Pexum
JOCTYTIA: JIJIS aBTOPU3. TIOJIb30BaTEIEH.

4. Jlorunos, H. fI. Ananutuueckass xumus [Tekct] : yueO. mocodbue is e,
UH-TOB 10 xuMm. u Owon. cneu. / H. 5. Jloruno, A.I. BockpeceHckui,
N. C. Conoakun. — M. : IIpocsenienune, 1979. — 480 c.

b) nononuuTenpHas auTeparypa:

1. Bacunwe, B.Il. Ananutudeckas xumusi [Tekct] : c¢O. BOIpPOCOB,
ylnpaXHEeHUH W 3aj1ad: ydeO. mocoOue g CTYACHTOB BbICII. y4deO. 3aBeieHHM /
B. II. Bacunses, JI. A. Kouepruna, T. JI. OpnoBa. — 4-¢ uza., crep.. — M. : JIlpoda,
2006. — 318 c.: ui.

2. BacunweB, B.Il. Anamutuueckas xumusa [Tekct] : nabopaTopHbIit
NpaKkTUKyM: yue0. mocoOue Jisl CTYASHTOB BBHICHI. y4eO. 3aBeleHH /
B. I1. Bacunses, P. I1. Mopo3oga, JI. A. Kouepruna; noa pea. B. I1. Bacunsea. — 3-¢
u3., crep.. — M. : [Ipoda, 2006. — 414 c.: un.

3. Jlypwe, 10O. FO. CnpaBounuk no ananutudeckoi xumuu / FO. FO. Jlypee. —
7-e u3a., nepeneyarka ¢ 6-ro uza. 1989 r. — M. : Anbsiae, 2007. — 448 c.

4. OCHOBBI aHAJIUTHYECKON xumuu: 3amaun U Bompockl / H. B. Anos,
10. A. bap6anar, A.I. bopzenko [u nap.] ; mom penakmuerr FO. A. 3omoToBa,

T. H. lllexoBuoBoi, K. B. Ockonka. — 4-¢ uzn. — Mocksa : JlabopaTopusi 3HaHH,
2024. — 414 c. — ISBN 978-5-93208-796-1. — Tekcr : anexktpouHsbiit // Ludposoit
00pa3zoBaTeIbHBIN pecypce IPR SMART ; [caitT]. — URL:

https://www.iprbookshop.ru/144319.html (mara obpamenus: 14.10.2024). — Pexum
nocrymna: 1 apropusup. [lonp3oBareneil.
5. Tpudonoa A.H. AnanmuTtudeckas XuMHS : JJaOOPATOPHBIA MPAKTHKYM.

VYue6Hoe mocodue / Tpudonosa A.H., MenscuroBa U.B.. — MuHck : Bpimmiimnras
mkona, 2013. — 161 c¢c. — ISBN 978-985-06-2246-4. — TeKcT : 31EKTpOHHBIN //
[udposoit obpazoBatensHbIi pecypc IPR  SMART : [caiit] — URL:

https://www.iprbookshop.ru/24051.html (mata oGpamenus: 11.02.2025). — Pexum
nocrtyna: 1 apropusup. [lons3oBareneil.

B) NuTepuet-pecypchi:

1. UaTepHeT-mopTan GpyHaIaMeHTaIbHOTO XUMHYEeCKoro o0pa3oBanus Poccun.
URL: www.chem.msu.ru.

2. Hayuno-nomynsipusriii moptan. URL: www.elementy.ru.

3. Xumnueckuiit Mureprer-nopran. URL: www.chemport.ru.

4. DnexkTpoHHas OUOIMOTEYHAs cHUCTeMa «YHHUBEPCUTETCKas OUOIMOTEKa
onuaitu»: https://biblioclub.ru.



8. MarepuajibHO-TeXHUYECKOe o0ecneyeHre JUCHUIIUHbI

JIeKMOHHBIE 3aHATHS: KOMIUIEKT 3JIEKTPOHHBIX MpE3eHTAalUui, ayJuTopHs,
OCHAIlIEHHAs IPE3EHTAlMOHHON TEXHUKOU (IPOEKTOP, IKpaH, HOYTOYK).

JlaGopaTopHbie paboOThI: JabOpaTOpUsi AHATUTUYECKOM U  (PUIKOJLTOMTHOM
XUMHH, OCHAalleHHas  JOCKOM, TaOnuIamMu, XUMUYECKUMU  PEAKTUBAMH,
1a00paToOpHON MOCY10H, HEOOXOAUMBIM 000PYIOBaHUEM.

[Ipouee: pabouee MecTO MpenojaBaTessi, OCHAIIEHHOE KOMIIbIOTEPOM C

NOCTYIIOM B MHTEpHET.



9. JIucT DONMOJTHEHUH U M3MEeHEeHU

n/n

Jlara
BHECEHHS
n3MeHeHud /
JIOTOJTHEHHs

OcHoBaHue

Conep:xanue u3MeHeHUs!
/ oMo THEeH U

Jluna, noATBepKAAIOIIHE
H3MeHeHne / JoOmoJITHeHne

3aBenyromuii JdupexTtop /
kadeapou JeKaH
(®HUO, (PHUO,
MOJNNCH) MOJNNCH)




