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Pa6ouas mporpamMma MHCHMIUIMHBI «AHAIHTHYECKAs XUMHI» U oOywatomuxcs 1o
HANpaBJICHHIO MOJrOTOBKH 04.03.01 Xwummus, cocTaBleHa Ha OCHoBaHHH @eneparbHOrO
rocy/apcTBeHHOro 00pa30BaTENBHOrO CTaH/JapTa BBHICIIEIO obpasoBanus — OakanaBphar Mo
panpapienuio moarotosku 04.03.01 Xwuwmus, YTBEPXKIACHHOro IpHKA3OM MuHHCTEPCTBA
obpasosanms ¥ Hayk# Poccuiickoit denepaiuy OT 17 urons 2017 r. Ne 671 (c w3M. u 1or.),
[lopsiaka  OpraHM3alldd M OCYUIECTBJICHHS obpa3oBarenbHONH  JEATENBHOCTH IO
06pa3oBaTeNbHBIM [IPOrpaMMaM  BHICIIETO 00pasoBaHHsi — IporpaMmam OaxanaBpuara,
mporpaMMaM  CHEHaIMTeTa, IpOrpaMMaM —MarWCTpaTypbl, —YTBEPAKICHHOTO —NpHKA3OM
MUHHCTEPCTBA HayKH H BhicIIero obpaszosanus Poccuiickoii denepaunn o1 06 anpens 2021 r.
Ne 245 (c ¥3M. H JI0M.), B COOTBETCTBHH C y4eOHBIM IUIAHOM, YTBEPKIACHHBIM VY4eHbIM COBETOM
®I'BOY BO «Jlonl'Y» mst nabopa 2024 roza.

Pa3paboTuHKH:

3aBe/yrommii Kabeapbl aHATHTHYECKON XHMHH, e A.C. AnemacoBa
[-p XHM. HayK, Tpog.

JIOLIEHT Kadeapbl aHAIHTHYECKOH XHMHH, Q,d 3) o«L A.H. PokyH
KaHJuaaT XUM. HayK, JI01L.

Pa6ouas nporpaMma 0100peHa Ha 3ace/laHiH Kaepbl aHATHTHYECKOH XHMHH
IIporokon ot 26.03.2024 r. Ne 13

3aseayrowuit kadeapok @ﬂe.’g A.C. Anemacosa

COI'JTACOBAHO:

. A
Jlekan xumuyeckoro ¢akynsreTa {/M C.I'. BaxTuH

28.03.2024 r.

VyeGHO-MeToAnYecKas KOMUCCHS XUMHUecKoro dakynbrera

Tporokon ot 27.03.2024 r. Ne 2
[Npeacenarens zaJ P.H. Jlbira

—

PyKOBO/IMTE b OCHOBHOH MPO(ECCHOHATBHOH

obpa3zoBaTe/IbHOM MPOrpaMmbl,
J-p XHM. HayK, mpog. B.M. Muxane4yk
28.03.2024 r



1. MECTO JUCLIUIUIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM
[NTPOT'PAMMBI

1.1. TpebGoBaHus K peaBapUTEILHON MOATOTOBKE OOYYAIOIMIUXCS, TIPEANIESCTBYIONINE
" COMMYTCTBYIOIIUC JUCHUIIJIMHBI, HA KOTOPBIX OCHOBBLIBACTCA U3YUCHUC II&HHOFII

0a30Basi MOATOTOBKA MO XUMHUU B 00bEME POrpaMMBbl CPEIHEN IIKOJIBI;

JTUCLUUIUIMHBL TIporpaMMbl  OakanaBpuara: Heopranumdeckas xumusi, Maremaruka,
Nudopmaruka, Gusuka.

1.2.  JlucuMmiauHbl, KypcoBble paOOThl U NMPAKTHKH, Ui KOTOPBIX OCBOCHHE IaHHOM
JUCIUIUIMHBL HEOOXOIMMO KaK MpeaIIeCTBYIOLIEE:

DKOJIOTHYECKasT aHaJIUTHYECKas XHUMHUA, MCTOHBI pasacICHUA W KOHLUCHTPUPOBAHHA B
XUMHYECKOM aHanu3e; Xpomarorpaduyeckue MeTonabl aHanuza; VHCTpyMeHTalbHbIE METObI
XUMHUYECKOTO aHaJIM3a BEIIECTB, MATEPUATIOB U OKPY KAIOIIEH CpeIbl;

VYyeOHast mpakTHKa: o3HaKoMHUTeNbHas; [Ipon3BoCTBEHHAS MpaKTHKA: PEATUTIIIOMHAS.

2. OIIMCAHUE JUCHHUIUINHDBI

2.1.  OOmas xapakTepucTHKa

HaumeHoBaHue nokaszarenst 3HayeHue nokazaTens
Haspanne oOpa3oBaTenbHON IPOrpaMMbl 04.03.01 Xumus (ITporpamma OGakanaBpuara:
Xumwst)
udp 1 Ha3BaHKE B COOTBETCTBUU C yUeOHBIM b1.b.12 Ananutnyeckast XuMus
TJIAHOM
YacTtp 00pa3oBaTeabHON IPOrPaMMBI bazoBast yacth
KonnuectBo 3a4eTHBIX €IUHULL / BCETO YaCOB 17/612

2.2. PacmpeneneHue 4acoB IO EpUoiaM 00ydeHHUs

o OO011ee KOJIUYECTBO YaCOB
dopma g, 3) CaMOCTOSITENILHOM
5 Q JEKIH- | Jrabopa- | MpaKTH- dopma
o0yueHus & 2 paboTsI + BCET0
3 OHHBIX TOPHBIX | YECKHUX KOHTPOJIS
KOHTPOJITb

Ounas 2 3 68 102 192 368 SK3aMeH
Ounas 2 4 68 102 80 250 DK3aMeH
OuHasi, BCEro 136 204 272 612
OuyHoO-3a049Has 2 3 20 30 300 350 3K3aM€EH
OunHo-3a04Hast 2 4 20 30 212 262 JK3aMeH
OuyHo-3a04Has, 40 60 512 612
BCETr0

3. LEJIN AMCHUIJIMHBI

DOpMUPOBAHHE CHUCTEMHBIX NPEACTABICHUN O XWMHYECKOM aHajIu3e, €ro BUIax U
METOJIax; 3HAKOMCTBO C AQHAJIUTUYECKOM XMMHMEN KaK HAYyKOH; OBJIAJICHUE TEOPETHUUYECKUMH
OCHOBAMH AHAJIUTUYECKOM XMMHHM U MPUEMaMHU aHajau3a MPUPOJHBIX BEIIECTB U TEXHUYECKUX
MaTepuayoB (BIUIOTh 10 YMEHHUS CAMOCTOSITEIbHO BBIMOJIHUTH HECJIOKHBIN aHAJIU3 10 TOTOBOM
METOJMKE); PA3BUTHE YMEHUI U HaBBIKOB XUMHUUYECKOTO SKCIIEPUMEHTA




4

4. KOMIIETEHIIMU OBYYAIOUIEI'OCSH, ®OPMUPYEMEIE B PE3VIIBTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X
NHANKATOPBI U TINTAHUPYEMBIE PE3YJIBTATHI OBYUEHU A

Komnerenuuu WNHaukaTtopsl Pe3ynprarel 00yueHus
OIIK-2. OIIK-2.2. Hcnonssyer | OIIK-2.2.1. 3Haer METO0JIOTHYECKUE
Crnocoben CYILLECTBYIOIINE U | IOJXOJbI K CUHTE3Y U XapaKTepu3aluu HOBBIX
MIPOBOJIUTH C paspabarbIBacT HOBBIE | BEILIECTB U MAaTEpUAJIOB
COOIIOIEHUEM mertoauku monydeHust u | OIIK-2.2.2. YMeer onpenenstb HEOOX0IUMBIN
HOpPM TEXHUKH | XapaKTepU3al[iu BEIIECTB | HAOOp COBPEMEHHOTO o0opyaoBaHus,
0e30MacHOCTH u MaTepuaioB JUISL | TIPOTPaMMHOTO obecrieueHus u
XUMUYECKUIA peuieHus 3amad | npod)eCCUOHANBHBIX  0a3  JaHHBIX s
AKCTICPUMEHT, npodecCuoHANTBHOM perieHus 3a1a4 B M30paHHOM 0071aCTH XHUMHUH
BKJIIOYAst NEeATETbHOCTH WJT CMEXKHBIX HAyK
CHHTE3, aHAIIN3, OIIK-2.2.3. Brnazmeer TEOPETUYECKUMH U
U3y4yeHue METPOJIOTHYECKUMU OCHOBaMH
CTPYKTYpPBI AHAJIUTUYECKON XUMHUH; TEXHUKOH
CBONCTB JKCIEPUMEHTAIBHON paboThI B
BEIIIECTB U AHAJTMTUYECKUX JabopaTopusx; paboToil ¢
MaTepHaJIOB, JUTEPATYPOU 10 AHAJIUTUYECKOM XUMHH;
HACCIIEIOBAHNE OTIBITOM 00pabOTKM M 000OIIEHUsS MaTepHaa
IIPOLIECCOB € UX U TIOMCKAa HOBBIX OSKCIEPUMEHTANbHBIX U
y4acTUEM TEOPETUUECKHX PE3YJIbTATOB.
5. [TPO'PAMMA JUCHUITJIMHBI
Tembl Bomnpocs! TeMbl

Pa3zoen 1 «Kauecmeennuiii ananus

Tema 1. OGuiee npencTaBiIcHUE
0 XUMHUYECKOM aHAJIN3E

XUMHUECKUH aHaJIW3, €ro 3HaueHUe AJIs HayKH, S5KOHOMHKH,
MEAMILMHBI, OXpaHbl OKpy:karomen cpepl. OOBEKThI aHaIN3a.
KagyecTBeHHBIE M  KOMMYeCTBEHHbIM aHamu3. OOBEKTHI
OOHapyXEeHHsSI U ONpEeJeseHUs (aHAIUThI), COOTBETCTBYIOILIUE
UM BUAbl  aHauu3a  (JEMEHTHBIM,  MOJEKYJISPHBIH,
CTPYKTYPHO-TPYTIIOBOM, BEIIECTBEHHBIH, (a3oBBI H Jp.).
OcHoBHBIE cTaauu aHanu3a (mpo0ooTOOp, MPOOOMOATrOTOBKA,
u3MepeHne, oO0paboTka pe3yJabTaTOB HU3MEpeHuit). MeTomabl
aHanmu3a (XUMuYeckue, (uzndyeckue, (GpU3MKO-XUMHUYECKUE,
Ouosnoruueckue). OOmIas XapakTEpUCTUKA U KiIacCU(PUKAIUSL
XMMHUYECKMX METOJIOB aHanu3a. OOmas XapakTepucTHKa U
knaccupukanus  QU3MKO-XMMHUYECKHX H  (U3HYECKHUX
METOAOB. MeToauku aHaiu3a, TpeOOBaHUS K  HUM.
Amnanutiueckas ciryx6a. JlJabopaTopHBIi 1 BHEIa0OPaTOPHBIN
aHaJu3.

Tema 2. AHamnTryeckas
XUMHUA KaK Hay4Has
UCIIAILINHA. Yuenue 00

AHAJIMTHYCCKOM CHUI'HAJC.

AnanmuTHyeckas XUMHS KaK HayKa, €€ ICJIM U 3aJa4u, CBA3b
C HpaKTHKOP’I XUMHNYCCKOI'0O a”Hajiu3a, MCCTO aHAIIUTUUECKOM
XUMHU B CUCTCMC HaAyK.

OCHOBHBIE  JTallbI HCTOpUHU  XUMHUYCCKOI'O aHAJIM3a U
aHAJUTUYCCKOM XHUMUU, COBpPCMCHHOC COCTOSAHHC u
MEPCHCKTUBbI  UX JaabHEHIIero pa3sBUTHA. OCHOBHEBIE

aQHAIUTUYECKUE MpoOJIeMbl (OIpenerIeHne MHUKPOIPUMECEH,




MOBBIIIIEHNE TOYHOCTH M HKCHPECCHOCTH METOJHK, CHUKCHUE
CTOMMOCTHM aHanu3a U T.1.). ComocTaBieHHe BO3MOXKHOCTEH
pasHBIX METOJOB aHaiu3a. BrIOOp MeTona M METOAWKH JUIs
peuIeHus] KOHKPETHOW aHaJMTHYecKoW 3amaun. KoHTpomb
Ka4yecTBa, IMAarHOCTUKA, MOHUTOPUHT W JApPYTHE THUIIOBHIC
AQHAJIUTUYECKHE 3a7a4i. Baxmueiimue HCTOYHUKH
uHpOpManmuu B OONACTH  XMMHYECKOTO  aHalmW3a |
AHAJTUTUYECKOW XUMMHU. YdeHue o0 aHaINTHYECKOM CHUTHale
Kak (hyHIAMEHTaIbHOM XapaKTepuCTHKe BemecTBa. CBOMCTBA
AQHAJUTUYECKOTO CHUTHajla. AHQIUTHYECKUH CHTHalI B
XAMHYECKMX W HWHCTPYMEHTAJIBHBIX METOJaX aHaJN3a.
CriocoObl  ompeneneHust KOHLEHTpPAlMM BELIECTB: MeETOJ
TPagyupoBOYHOTO rpaduka, METOJ CTaHJApTOB, METOJ
100aBOK.

Tema 3. KauecTBEeHHBIN aHAIN3

HEOPraHUYECKUX BEIIECTB
XUMHUYECKIMH u
MHCTPYMEHTAJIbHBIMU
METOJaMH

MeToapl Ka4eCTBEHHOTO aHamu3a. XHUMHUUYECKHE METOIbI
oOHapyxeHHs  BemecTB. Peakuuu  oOHapykeHUsS U
pasaenenusa. KadecTBEHHbIE pEAKLHMH, HWCIOJIb3yEeMbIE IS
oOHapy»XeHHsI HOHOB B PacTBOpE, MPUMEPHI TAKUX PEaKUUl U
150:¢ AQHAJIUTUYECKHE 3 PEKTHI. JpoOubrit "
cucPa3gentuueckuii  aHalmM3  cMeceil  HMOHOB,  CXEMBI
MPOBEJICHUSI KAYECTBEHHOTO aHaldu3a C [PUMEHEHUEM
TPYIIOBBIX  peareHToB.  VMHCTpyMEHTaJdbHbIE  METOJBbI
0OHapy>XeHUS U UICHTU(PUKAIINH BEIICCTB.

XapaKTepUCTUYHOCTh, YCTOWYUBOCTh U UyBCTBUTEIIBHOCTh
AHAIMTHYECKUX  NpU3HAKOB. [lOBBIIEHHE  HANAEKHOCTH
uaeHTuukanuu (OJHOBPEMEHHOE HCIOJIB30BaHUE psla

IPU3HAKOB, otbop HauboJee XapaKTepUCTHUECKUX
NPU3HAKOB). BO3MOKHOCTh HMICHTU(HKALUK PACTBOPEHHBIX
BCIICCTB C IIOMOIIBIO Ka4€CTBCHHBIX pCaKHI/II\/JI.

XapakTepUCTUKH YYBCTBUTEIHHOCTH METOJIUK OOHApPYKEHHUS.
CrocoObl  IOBBIIIEHUS  CEJIEKTUBHOCTM  KauyeCTBEHHOM
peakiuu. I[lonsTe o TecT-MeTomaX, WX MPUMEHEHHE.
DKCIPECCHBIM KaUYeCTBEHHBIA aHAIU3 B 3aBOJICKMX M MOJIEBBIX
ycnoBusax. OKpalvBaHuE MJIaMEHU, MUKPOKPUCTAIIOCKOTIHSL.

Hcnons3oBanue CHEKTPAJIbHBIX, INEKTPOXUMUYECKUX,
XpoMmarorpauyeckux W JIpPYrMX  XapaKTepUCTUK  JUis
UICHTH(QHUKAINN BEIIECTB. ba3bl JTAHHBIX o

XapaKTePUCTHUECKUM CBONCTBAM BEIIECTB.

Cxembl pazpenenuss W cucPasmentuueckoro  ananmmsa
KaTHOHOB TI0 KHCJIOTHO-OCHOBHOH H©  CEpOBOJOPOAHOMN
kiaccupukausam. THocomm.

Tema 4. DKCTpakUHMOHHBIE U

COpOLIMOHHBIE METO/IbI
pasjesneHus u
KOHILIEHTPUPOBAHUS.

Pa3znenenue BELICCTB " KOHLICHTPUPOBAHUE
mukponpumeceil. Kmaccudukanuss MeTromoB 1Mo  TUIy
UCTIONb3yeMbIX (ha30BbIX paBHOBecHil. CoueTaHHEe METO/I0B
pa3zieneHns U KOHLICHTPUPOBAHUSA C METOJAMHU OIPEICIICHUS
(ruOpunnbsle Meronsl). KosimdecTBeHHbIE XapaKTEPUCTHKH:
K03 pHIIMEeHT pactpeneneH s, CTeNeHb N3BIICUEHUs, CTETICHb
paszneneHus. Pa3geneHue MOHOB MpHU JPOOHOM OCAXKJICHHH.

Coocaxenue. KonnexTopsl - OpraHUYecKue u
Heopranuueckue. OCHOBHBIE IPUEMBbI COOCAXKIECHUSI.
DKcTpakuus KaK METO]T pazneneHus u

KOHOCHTPUPOBAHUA. TCOpeTI/I‘{eCKI/Ie OCHOBBI MEC€TOJA. 3aKoH




pacrpeneneHusl. Knaccudukanus IKCTPAKITUOHHBIX
nporeccoB. KonmuecTBeHHbIE XapaKTepuUCTUKU. DakTopbl,
BIUSIONINE HAa CTEINCHb W3BJICUCHUS TMPH OJHOKPATHOMN
skcTpakiuu. CTemnmeHb U3BIEYEHHS TMPH  MHOTOKpPaTHOU
skcTpakuu. Beibop pH  skctpakmmm.  Baxkaeiimme
9KCTpareHTl M TpeOoBaHUS K HHUM. OKCTPaKIHOHHBIC
peareHThl MPU HM3BJICUCHUU METAJUIOB. DKCTPAKIUS XEIaTOB:
BIUSHUE  KOHIIGHTpAallMM  peareHra, BenuuuHel  pH.
[IpakTHveckoe NCIOE30BAHNE IKCTPAKITHH.

CopOrusi  kak cmoco0 KOHILIEHTpUpOBaHHS. MexaHu3M
cop6uyu. CopOEHTBI, UCIIOJIb3YEMbIE IPU KOHIIEHTPUPOBAHUU
Mukponpumeceil. AxtuBHble yrnu. Kpemuesembl. HonHBII
oOmeH B a”Hanu3e. CHHTETUYECKHE HOHOOOMEHHBIE CMOJIBI, HX
knaccudukanus M cBoicTBa. [IpakTudeckoe mNpuUMeHEHUE
WOHHOTO OoOMeHa. [Jlpyrme MeTombl  pa3eleHus |
KOHIICHTPUPOBAHUSA: KalMWUIAPHBIA 3IeKTpodopes3; MeTOMabl
WCTIAPCHUS; yIpaBlisieMasi KpUCTAJUTH3AITHSL.

Tema 5.
YeCKHUE METOIEI

Xpomarorpadu-

OOnacTh  UWCHNONB30BaHUS,  pellaeMble  3ajayy,
NPaKTUYECKOe 3HAYCHHE XPOMaTOrpadUuecKux METOIOB.
OCHOBHBIE NPHUHLUIBI  XpOMAaTorpauyeckoro aHaausa.
Knaccudukanmss ~ xpomarorpaguyeckux  METOIOB IO
arperaTHOMy COCTOSIHMIO (a3, MEXaHM3MaM paclpe/ieieHus,
crnocobaMm TexHHueckoi peanuzauuu. CKOpPOCTb JBHUKEHUS
KOMIIOHEHTa 4epe3 KOJOHKY Kak (yHKuus kod(puimeHra
pacnpenenenus. MexaHU3Mbl —pa3[eNeHUs KOMIIOHEHTOB
poObI MPH MPOXOKICHUH Yepe3 KOJIOHKH Pa3HOIo THIIA.

Bun BHEIIIHEN XpOMaTOrpaMMBl. [TapameTpsl
xpomarorpaduyeckux NHUKOB. DakTopel, BIMAOLME HA
MOJIO)KEHUE TMKa, €ro MHMpUHy M 1omans. Kpurepuu
paszaeneHus nukoB. MaeHTuuKanys KOMIOHEHTOB CMECH IO
XpomarorpauyeckuM  mapaMmerpaMm  (XapaKTepUCTHKaM
ynepxxuBanust). KosnndecTBeHHBI — XpomaTtorpaduyeckuii
aHaJIM3: METO/ a0COMIOTHOM KaTMOPOBKH, METOJl BHYTPEHHETO
CTaHJapTa, METOJ HOPMHUPOBKHU. VCTOYHHMKM BO3MOKHBIX
HNOTPEIIHOCTE  NpU  MPOBEAEHUH  KOJUYECTBEHHOTO
Xpomarorpaduyeckoro aHaau3a.

Obmee npexacraBineHue o razoancopdburonHot (I'AX) u
razoxuakoctHol (IKX) xpomarorpaduu. Cxema razoBoro
xpomarorpada. ['a3pl, HCTIOTB3yeMbIe B KaUeCTBE HOCHTEICH.
OcCHOBHBIE THIIBI JI€TEKTOPOB: KaTapOMETPhI; IJIAMEHHO-
VMOHM3AIIOHHBIE  JIETEKTOPbI;  JETEKTOPBhl  3JIEKTPOHHOTO
3axBaTta. Hacajgounsle u xkanwuisipHble KOJOHKH. COpOEHTHI,
npumensieMble B Meroge I'AX. Hocurenum u HenoaBHKHBIE
xunkue dassl B Metoge [KX. [IpenmyiectBa, orpaHuyeHus,
obnactu npumenenus ['AX u [0KX.

TpeGoBanus k copbeHTaM U HOocUTENsIM. TpeboBaHUs K
HemoABIWKHOW  xkuakod  ¢asze (HXK®D). TIlomsapueie wu
Henonsipuple  HXK®. Bwibop kononku. Box mpoObL
[IporpammupoBanue TemmepaTypsl  XpoMaTorpapuuecKkon
KOJIOHKH. I"a3oBas xpomarorpadus C Mmacc-
CIIEKTPOMETPUYECKUM JIETEKTUPOBAaHUEM (I'X-MO).
AHanuTHueckre Bo3MoXHOCTH MeTona I7KX.




XKunkoctHass KoimoHOUHasi xpomarorpadus. [Ipumenenus u
OTPaHUYEHUS KIACCHYECKON JKUIKOCTHON Xpomartorpaduu
Kak  MeTroja aHanu3a. IIpemapaTuBHas  JKMJKOCTHas
xpomatorpadus. BricokoaddexTnBHas KUJKOCTHAs
xpomarorpadpus  (BOXKX).  [IpuHnmnmansHas ~ cxema
XKHUJIKOCTHOTO XpoMmaTorpada. Hacocbl, KOJOHKH, AETEKTOPHI.
CopOeHThI U TpeOOBaHUS K HUM, MOJU(PHUKAIHS TOBEPXHOCTH
copbertoB. OcHoBHble Buabl BJXX: ananutuyeckue
BO3MOXXHOCTH U OIpenessieMble BemiecTtBa. llpuMenenue
pasHeix BunoB BOXKX g aHanuza cmecel OpraHM4ecKHX
coenuHenuil. Monnass xpomatorpadusi Kak METOJ aHaIu3a
cMmecell aHHOHOB (KaTHOHOB). IIpenmyIiecTBa U OrpaHUYEHUS
BOXX B ananuze peajibHbIX 00BEKTOB.

Tema 6. AHalIuTHYECKHUE

CBOMCTBA peaxkuui B
TOMOTE€HHBIX BOJHBIX
pacTBopax. Kucnotho-

OCHOBHOC PaBHOBCCHC

[TpakTuyeckue TpeOoBaHMS K peakUusM (mpoleccam),
UCHONB3yeMbIM B aHanu3e. OCHOBHBIE THUIBl PEAKLIUH,
NPUMEHSIEMbIX B XMMHUYECKMX METOAAX aHalu3a: KHCIOTHO-
OCHOBHBIE  pE€aKlMM, peakUuu KOMIUIEKCOOOpa30BaHus,
peaxkuuu OKHCJICHUS-BOCCTAHOBJICHHUS. O6uue u
paBHOBECHbBIE KOHLEHTpALUH. Konnenrpanuonssie
KOHCTaHTBl paBHOBECUH, MX BUAbL. DPOPMBI CYyIECTBOBAHUS
BelIeCTB B pacTBope. lIpencraBienne o TepMOIMHAMHYECKUX
U YCIOBHBIX KOHCTAHTaX PAaBHOBECUH; HCIOJIb30BAHHE ITHX
KOHCTaHT B AHAJIUTUYECKOU XUMHH. Css3p
TEPMOIMHAMHYECKUX KOHCTaHT paBHOBECHS c
KOHIEHTPALlMOHHBIMU. BiMsiHIE MOCTOPOHHUX 3JIEKTPOIIUTOB
Ha pPaBHOBECHs peaKkIMi M yd4eT OTOro BIMAHUSA IpHU
npoBeieHUN aHanmm3a (coneBoil 3ddexr). Yyer BiusHUSA
KOHKYPHUPYIOIUX peakuuil. Pacyer ycIOBHBIX KOHCTaHT U
IpOBEPKAa  BO3MOXKHOCTH  NPOTEKAHUS  aHAJUTHYECKOUN
pEaKIMU B 3aJaHHBIX KOHIIEHTPALMOHHBIX yCIOBHX. BbiOop
YCIIOBUM MpPOBEIEHUS pEaKUUU C IOMOUIbI0 YCIOBHBIX
KOHCTaHT.

[IpuMeHeHnEe KHUCIOTHO-OCHOBHBIX DPEAKIMI B aHaJIM3E.
Obwiee npejcTaBiIeHne 0 KHCJIOTHO-OCHOBHOM
B3aUMOJCUCTBUM C IO3UIMA Teopun bpeHcrena-Jloypu.
CunbHble U cnabble MPOTOAUTh. KOHCTAHTBI KMCIOTHOCTH U
ocHOBHOCTH. COCTOSIHHE pacTBOPEHHOIO  BeEIlleCTBa B
pacTBopax ¢ pa3HOW KucioTHocThio. Pacuer pH pactBOpoB
pasHoro tuma. Am¢onuTel. BydepHsie cucTEMBI, MEXaHU3M
OydepHoro neiictBusi, pacuer pH OydepHoro pactBOpa.
BydepHbsie pacTBOpHI, NpHUMEHsEMble B aHanu3e. BriOop
Oy¢epHoro pactBopa Ajs cozgaHus xemaemoro pH.

Teopun KuCIOT U ocHOBaHUW. OCHOBHBIC NMPEUMYIIIECTBA
teopun bpencrena-Jloypu. BnusHue pactBopuTens Ha CUILy
pPacTBOPEHHBIX KHUCJIOT M OCHOBaHui. Husenupyromuid u
muddepeHnupyromuii 3 HEeKTs pacTBOpPUTENCH.
KucnorHo-ocHOBHOE paBHOBECHME B MHOTIOKOMIIOHEHTHBIX
cucPaznenx. Pacuer ™onbpHONH mgomm 3amaHHOM  (HOPMBI
BEIIECTBA IIpU 3aJaHHOM 3HadeHuu pH. MHauBnayanbHble
BemiecTBa ¢ OydepHsiMu cBoiictBamu. Pacuer usmenenus pH
npu T00ABIICHUU KHUCIIOT | MIEN0YeH K OypepHBIM pacTBOpaM,
OydepHas eMKOCTb.




Tema 7. OOpa3zoBaHue u

[IpousBeneHne pacTBOPUMOCTH — Kak BaKHEHIIAs
KOHCTaHTa IrEeTEPOreHHOr0 paBHOBECHS. Cas13p
TEPMOJIMHAMHUYECKOTO u YCJIIOBHOT'O IIPOU3BEICHNUS
pPacTBOPUMOCTH. Y CJIOBM BbINaJeHus ocanka. [Ipoussenenue
PacTBOPUMOCTH pu HEIOJHOU JUCCOLUAIN
MaJIOpacTBOPUMOIO COEINHEHUS.

PacTBopumocTh. BeiBoI (hOpMyITBI IS BEIYHCIICHUS! MOHHOM,
MOJIEKYJISIpHOM W oOmieit  pactBopuMocTu. DakTOpHI,
BIMSIOIIME HA CMEIICHHE TE€TEPOreHHOIO PaBHOBECHS.
BinsHne  ONHOMMEHHOIO  MOHa  Ha  PAacTBOPUMOCTH
MaJIOPACTBOPUMBIX COEAMHEHUN. BiusHHe KOHUEHTpaluu
IIOCTOPOHHETO CHJIBHOIO DJIEKTPOJIMTa HAa PAaCTBOPUMOCTH
MaJjiOpacTBOPUMBIX COCIMHEHUHI. BiMsHHE KOHKypHpyrOLen

peaknuun (KHCHOTHO—OCHOBHOﬁ pc€aKknuu,
KOMHJ’ICKCOO6pa3OBaHI/I$I, OKHCJIUTEILHO-BOCCTAHOBUTCIILHOM
peaKHI/II/I) Ha pacTBOPUMOCTD MaJIopacTBOPUMOIO

COCAMHCHUSI. PaCTBOpeHI/Ie 0CaJaKOB.

[Ipumenenue peakuuii KOMIUIEKCOOOpa3oBaHMUA B

aHanmu3e. CTymeHYaThlii XapakTep KOMIUIEKCOOOpa3OBaHHS B
pactBope. KosndecTBeHHbIE XapaKTEpUCTUKH PaBHOBECHUS
KOMIUIEKCO0Opa30BaHus: OOIIKME U CTYNEHYaTble KOHCTaHTHI
ycroitunBocty, @DakTopbl, BIUAIOIIME HAa pPaBHOBECHE
KOMIUIEKCOOOpa30BaHus, YIPABJIEHUE O3TUM  IPOLECCOM.
Bnusinue xoMmiaekcooOpa3oBaHus Ha MPOLECCH OCAKACHUS U
pacTBOpeHus, KHUCJIOTHO-OCHOBHOE paBHOBECHE,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBONCTBA BEILIECTB B XOJI€
aHanmu3a. [lpuMepbl TOBBIIEHUS YYBCTBUTEIBHOCTH U
CEJICKTUBHOCTM  METOAMK  aHajgu3a C  IPUMEHEHHEM
KOMILJIEKCOOOpa30BaHUsI.
Crenenb 3aKOMIUIEKCOBAaHHOCTH. Knaccuduxkanus
KOMIUIEKCHBIX ~ COCAMHEHUH, BaKHEHIINE KOMIUICKCHBIE
COEIIMHEHUS, MUCIONb3yeMble B aHanuie. KoopanHanuoHHOE
9Hucio, JAeHTatHOcTh. CTemeHp 0O0pa3oBaHMs, CpeaHEe
KOOpJAMHAIIMOHHOE YHCJIO. CkopocTb o0pa3oBaHUs
KOMIUIEKCHBIX COCIMHEHUM. MackupoBanue u
JeMackupoBaHue. BpiOop mpupoisl M KOHUEHTpaluu
MacCKHPYIOILIEro peareHTa.

pacTBOpeHHE 0CaJIKOB B
aHaJu3e.

Tema 8. Kommnekchsie
COEJIMHEHUS B aHaJu3e.
MackupoBanue u
JI€EMacKHUpPOBaHUE.

Tema 9. Oprannueckue

peareHThl B aHaJIU3e.

Teopernueckre OCHOBBI B3aUMOJECHCTBUS OPraHUYECKUX
pEareHTOB C HEOPraHW4YeCKMMHM HOHaMH. (DyHKIIMOHAIBHO-
aHaJIUTUYEeCKUE  rpynnsl.  BuusHue  uUx  1OpupOsl,
pAacIIOIOKEHUs, CTEPEOXMMHUU MOJIEKYJl peareHTa Ha €ero
B3aUMOJICHCTBUE C HEOPraHWYeCKUMH HOHaMu. BrusHue
00111el CTPYKTYPBhl OPTaHUYECKUX PEareHTOB Ha MX CBOMCTBA.
Teopust aHanoruii B3aMMOJACHCTBUS HMOHOB METAUIOB C
HeoprannmdeckuMu peareHtamu Tuma H>O, NHsz u HoS u
KHCIIOPOJ-, a30T-, CEPyCOAEpk aIlUMU  OpPraHUYECKUMU
peareHTaMu.

OcCHOBHBIC THIMBI COCIUHEHHM, 00pa30BaHHBIX C y4aCTHUEM
OpraHMYECKHUX pPEeareHTOB. XeJaThl, BHYTPUKOMILJIEKCHBIX
coenuHeHUs.  DakTOpbl, ONpEACNAIONINE  YCTOWYHUBOCTH
XEJIaToB: XapakTep CBA3M METALI-JIMTaHJ, pa3Mep LHKIA,
yucio uukioB. [IpaBuno uuknos. Baxseilne oprannyeckue




pearcHTbl, IMPUMCHACMBIC B aHaJIW3Cc [JI1 PasaciiCHUs,
O6H8.py>KeHI/I$I, OIIpECACIICHUA HOHOB MCTAJJIOB, JJIA
MAaCKHUPOBKH U JEMACKUPOBKHU. Bo03MO0OXHOCTH HCITOJIB30BaHUS
OpTraHU4YCCKUX PCArcHTOB B PA3JIMYHBIX MCETOAAX AaHAJIN3a.
KOMHJ’ICKCOO6paSOBaHI/Ie HOHOB MCTAJJIOB C OPraHM4CCKUMU
JIMranaaMmn KakK MOJCJIb OMOJOIrNYECKN aKTHUBHBIX CUCTEM.

Tema 10. OxucaUTEIBLHO-
BOCCTaHOBUTEIBLHOE
paBHOBeCHUE 51
UHCTPYMEHTAJbHBIE  METOJIBI
aHaJm3a.

[ToreHman mnodypeakuuu — KaK XapaKTEPUCTUKA
XUMUYECKOW aKTUBHOCTH PEarupyrolinX BEIIECTB. Y paBHEHHE
Hepucra.  CranmapTHblif, peaidbHbIi ©  (HOPMAIBHBINA
noTeHuansl. Hanpasnenue npoTekaHus 31eKTPOXUMUYECKON
peakiuu. CBsi3b KOHCTaHTBHI PAaBHOBECHSI CO CTaHJIAPTHBIMHU
MMOTCHIIMATIaMH.

DNEeKTPOXUMHUYECKAss M DJICKTPOIUTHUECKAsT SUYCHUKH.
DNEKTPOAHATUTUUYECKUE  METOJIBI. CrocoOGsl  pacuyera
CTaHJAPTHBIX MOTECHIIUAJIOB.

DNeKTpoAaHbIM  noTeHuuan. YpaBHeHue HepHcra.

HanpaBneHne peakumm OKUCNEHUA W BOCCTAHOB/IEHUA.
dakTOpbl, BAMAKOWME HA Hanpas/leHUWe OKUCAUTENbHO-
BOCCTAHOBUTENbHbIX peakunit. [loHATME O CMeLlaHHbIX
noTeHuuansl.
OCHOBHbBIE HEOPTaHMYECKUE W OPraHMYECKUE OKUCIUTENN U
BOCCTAaHOBUTENM, MpPHUMEHAEMbIE B aHaimuze. MeTojbl
MpEeABAPUTEIIHLHOTO OKHCJICHHS u BOCCTaHOBJICHHS
onpeaensieMoro KoMnoHeHTa. Mcnosib3oBaHne OKUCIUTETBHO-
BOCCTAHOBUTEIIbHBIX PEAKUHUA B aHAJUTUYECKOM XUMHH.
OrieHKa HaMpaBJICHUS U TTyOWHBI IPOTEKAHUS OKUCITUTEIBHO-
BOCCTAHOBUTEIBHOM pEAKIIMU MO KOHCTAHTE XUMHUYECKOTO
paBHOBECHS.

Tema 11. Ilpo6oor6op u
poOOTOITOTOBKA.

[Tpo6ooTbop U MPOOOMOATrOTOBKA B XO/A€ aHanm3a. Bumbl
mpo0 (pa3oBeie, o0OBenuHeHHbBIE). [IpemcTaBUTENTHHOCTH
pOOBI. ®daxkTophl, 00yCIIOBIMBAIOIINE paszmep
npeacTaBuTenbHOM — mpoObl.  Crnenuduka w©  mpaBuiia
npobooTbopa it 00beKkTOB pasHoro tuma. Otbop mpod
TOMOT€HHBIX U TeTeporeHHbIX MarepuanoB. CrocoObl
poOOIOATOTOBKH: U3MeNbYCHHE, pacTBopeHHe,
TepMooOpaboTka, oOpaboTka peareHramu. HeoOxomumocTs u
croco0bl  TepeBoJia KOMIIOHEHTOB TNpoObl B (OPMHI,
ONTHUMAaJIbHbIE JJI BHIOPAHHOTO METO/1a aHAJIM3A.

CrniocoObI motyueHus MpeICTaBUTEIbHON MPOObI TBEPBIX,
KUJKUX U Ta3000pa3HbIX BEIIECTB, B YAaCTHOCTU OOBEKTOB
OKpy»Karole cpeasl. [lorpemHocTy, BO3HUKAIOIMIME B XOJ€
nmpo0ooTOopa. YCTpoWCTBa W MPUEMBI, HCIOJIb3YEeMbIE IMpHU
orbope mpob. IlepBuunass 00paboTKa, yMEHbBIIEHUE U
XpaHEeHUE OTOOPAHHBIX TPOO.

Paznoxenne  opraHMyeckuMx BELIECTB MOJA  JICWCTBUEM
OKHUCJIUTEJEH,  KaTaJu3aTOpOB,  BBICOKMX  TEMIEpaTyp,
JIABJICHUS, BBICOKOYACTOTHOrO paspsana. KomOuHupoBaHMe
pa3HbIX  BO3JECUCTBMA B  XOJ€ CYXOM M  MOKpOH
MuHepanu3anuu. KOHIIEHTpUpOBaHHWE MUKpONpUMECEH U
OTJIeJICHHE MeEIIAIoUIMX KOMIIOHeHTOB. [IpenBaputenbHoe
OKHCIICHHE WM BOCCTAaHOBJICHHME AaHAJIWUTOB, TEPEBOJ UX B




10

JETy4Yle WU OKpalICHHbIE COECIUHEHUS (JepUBaTH3ALMS).
CriocoObl ycTpaHeHUs WIM YydeTa 3arps3HeHud U IOTephb
KOMITOHEHTOB B XO/I€ MMPOOOIIOITOTOBKH.

Tema 12. Ananu3 BellecTsa
HEW3BECTHOI'O COCTaBa

Knaccudukanus 00BEKTOB aHaju3a. OOBeKTHI
TEXHMYECKOTO aHanu3a (ChIpbe, TMONXYNPOAYKTHI, TOTOBas
OPOAYKIHS, CTOKM M Ta30BbIE BBIOPOCHI MPOMBIILIEHHBIX
npennpusTHii). 3amadu U crenuUIecKue OCOOCHHOCTH
TEXHMUYECKOTO aHallu3a KakKk Crocoba KOHTPOJS KadyecTBa.
TexHuueckui aHAIN3 B METAJLTYPTHYECKON
MPOMBIIIICHHOCTH, TepepadoTke HEPTH U APYTUX OTPACIixX
MPOMBIIIUICHHOCTU. AHaNW3 (QyHKIMOHAIBHBIX MAaTEpUAJIOB U
0Cc000 YHCTHIX BEUIECTB.

OOBeKTbl OKpY’Karollell cpesibl Kak OObEKThl aHaIn3a

(BO31yX, TPUPOAHBIE W CTOYHBIE BOJbI, TMOYBBI, TOHHBIE
otnoxenust). Cnenuduka aHanu3za TaKuX  OOBEKTOB.
[Ipobnema opraHuzanud MaccoOBOTO aHaiu3a OOBEKTOB
OKpYyXarollel cpeabpl MO0 MHOXECTBY IOKa3aTeeil cocrasa.
[Tonstue o IIJK. JlabGoparopuble u BHemabOpaTOpHbBIE
METOABl aHan3a OOBEKTOB OKpykaromiehd cpeasl. Tect-
METOJBI ISl KOJNUYECTBEHHOTO aHallM3a STUX OOBEKTOB.
CkpunuHr. MeToasl — ompezesieHus  CyNEepTOKCHKAHTOB.
Omnpenenenne MHTETpalbHBIX (0OOOIIEHHBIX) MOKa3aTenei
COCTaBa.
ATpOXMMHYECKUN aHallu3, aHAJIU3 MHUIIEBBIX MPOTYKTOB.
Crenuduka aHanm3a OHOIIOTHYECKAX ¥ MEIUIIMHCKHX
O0OBEKTOB, HMX  UCCIEOOBaHWME U  aHamu3. MeTomabl
KIMHAYECKOTO M (papManeBTHIEeCKOTO aHAIN3A.

Pazoen 2 «Koauuecmeennwlii ananusy

Tema 1. Merponoruueckue
OCHOBBI XMMHYECKOTO aHAIIN3A.

XUMUAYECKUI  aHAIU3 KAK M3MEpPEHHE  KOJIMYECTBA
BellecTBa. AOCONIIOTHBIE M OTHOCHUTENBHBIE IOTPEHIHOCTH
KOJIMYECTBEHHOTO aHaM3a. Crnyuaiinbie u
cucPaznentuyeckue MOTPEIIHOCTH, CIOCOObI MX OLEHKH.
[IpaBUIBHOCTB, MPEIU3UOHHOCTh, TOYHOCTH PE3YJIbTATOB
aHanuza. IlpuumHbl BO3HMKHOBEHHS cucPa3nenTrueckux
IIOTPELIHOCTEM. CriocoObl  MpOBEpKM  NPABUIBHOCTHU
pe3ysnbTaToOB  aHajlu3a:  HUCIOJb30BaHHWE  CTaHIAPTHBIX
00pa3IoB, COMOCTABICHUE JAaHHBIX, MOJYYEHHBIX pPa3HBIMHU
METOJIJaMU, METOJ CTaHIapTHBIX J00aBoK u 1p. [IpoBepka
3HaYMMOCTH cucPa3nenTuueckux mnorpemHocTeil (Ha ¢one
ciaydyaiiHbiX). HeoOXoaMMoCTh KOHTPOJBHOTO («XOJIOCTOTOY)
OTIBITA.

[IpyuvHBl BO3HMKHOBEHUS CIIyYalHBIX IOTPEITHOCTEH
aHanm3a. CTaTUCTUYECKOE paclpe/iesieHue pe3yJbTaToB
MOBTOPHBIX  W3MepeHud  (aHamu3oB).  CraTHcTHYECKas
00paboTKka pe3yJabTaTOB NPU HOPMAIBHOM paclpeieieHun
CIy4alHBIX morpemHocTed. ['pyObie mpoMaxu U CrmocoObl BX
BBISIBJICHHUS. OueHka  NPEUU3HMOHHOCTH  (CXOAMMOCTH,
BOCIPOM3BOAMMOCTH) pe3yjbTaToB aHanu3a. Pacuer wu
UCIIONIb30BaHUE JOBEPUTEILHBIX HHTEPBAIOB. COMOCTaBIEHUE
pe3yabTaToOB aHaIu3a (BEIOOPOK).

MeTtponoruueckue acrheKThl HHCTPYMEHTAIbHBIX METOJOB
aHanuza. YyBCTBUTENBHOCTb M CEJIEKTUBHOCTH METOAMK
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aHanuza. [Ipenen oOHapyX eHHs, €ro CTaTUCTUYECKas OLIEHKA.
CniocoObl CHUXKEHHS Tpefiesia OOHAPYKEHHUS.

Tema 2. T'paBUMETpUYECKUUI

METOA aHaJIk3a.

Obnactu UCIIOJIb30BaHUS, pelaemble 3a7aud,
IPAKTUYECKOE  3HAUEHUE  METoJa. [Mpunmunser  u
aHAJIUTUYECKUE BO3MOYKHOCTH TI'PAaBUMETPUYECKOTO aHaJIN3a.
Texnuka W TOYHOCTH B3BemuBaHusA. OOmas cxema
IPaBUMETPUYECKOIO  OINPEAENEHUS]  BELIECTB  METOAOM
ocaxieHus. BakHelline opraHmdeckue W HEOpPraHUYecKue
ocaautenu, wux BbeIOOp. TpeboBanus K ocaxgaeMoll U
IPaBUMETPUYECKOI bopmam. Pacuer pe3yIbTaToB
rpaBUMETpUYECKOro aHanu3a. [Ipumepsl ero mpakTHYeCKOro
UCIIOJIb30BaHUS.

Bo3MoXHBIE HICTOUHHUKH NOTPENIHOCTENW B IPaBUMETPUUECKOM
aHanmu3e. TexHuka Metona. IlpaBuma momydeHus ocaakoB
(mpaBuna TaHaHaeBa) M HX TEOPETUUYECKOE OOOCHOBAHUE.
I'paBumerpuueckuii akrop (aHaIUTUYECKUH MHOXKHTENb).
Br160p Maccel HaBecku, BbIOOp 00beMa ocaautens, Bbioop pH
OCaX/IeHUs, OLIEHKa MOTEeph NPU OCAXKJAECHUU M NPOMBIBAHUU.
[Ipsmple ¥ KOCBEHHble  MeTOJbl  OTroHKH. OOiiee
npecTaBIeHue 00 3JIEMEHTHOM aHallu3e OpraHUYeCcKHX

BEIICCTB c TPaBUMETPUIECCKUM OKOHYAHHUEM.
TepmorpaBUMETpUYECKUN aHATU3.

Tema 3. BBenenue B Oo0mactu HCITOJI30BaHMS, pelaembie 3aJ1a9H,

TUTPUMETPUUECKUI aHaNM3. | MpakTUYecKkoe 3HaueHue Mertoja. OOmme MPUHIHUIIBI

KucnorHo-ocHoBHOE TUTPUMETPUYECKOTO  aHaju3a, €ro  JOCTOMHCTBA W

TUTPOBAHUE. orpannueHusi. Knaccupukanus TUTPUMETPUUECKUX METOOB.

TpeboBanusi, NpeabABIsIEMbIE K PEaKLUUsAM, HCIOJIb3yEMbIM
Juis TUTpoBaHus. IloHATHE O TOYKE SKBUBAJIEHTHOCTH U
KOHEYHOM TOouke TuUTpoBaHusd (K.T.T.). Cra"mapTuzanus
pabouux pactBopoB. HAMKATOPEI, 00IIHME TPEOOBAHUS K HUM.
[IpumeHeHre MHCTPYMEHTAIbHBIX METOOB NIl PETUCTPALUU
KPHUBBIX TUTPOBAHUS U (PUKCUPOBaHMS K.T.T. MojennpoBaHue
mpolecca  TUTPOBAHHMA € INOMOUIbIO  JIMHEHHBIX U
JgorapupmMuueckux KpuBbIX. CKadoK TUTpOBaHUA. ['paHuUIlbI
CKauka, 00eCHeYnBaONINe 3aJaHHYI0 TOYHOCTh OINPEEIICHUS
K.T.T. PacueT pe3ynbTaToB aHaiM3a MpH MPOBEACHUH MPSIMOTO,
00paTHOIO U 3aMECTUTEILHOTO TUTPOBAHHUS.

[TpuroroBneHne W  XpaHeHHME pPabOYMX  PaCTBOPOB.
[lepBuunHble cTaHgapThl, TpeOOBaHWS K HHUM. BTOpHUYHBIC
CTaHJapTHI. duxcaHaibl. Texnuka TUTPUMETPUH.
ABTomaTtuzanusi TuUTpoBaHud. Cnenuduka TUTPOBAHUS B
HEBOJHBIX CpeJax.

KucnorHo-ocHoBHoe  TuTpoBaHue. Onpeznensemble
BEIIIECTBA, OCHOBHBIC THUTPAHTHI, CTaHJAPTHBIC BEIIECTBA.
OO6nacTu MPaKTUYECKOTO NMPUMEHEHHUS] KUCIOTHO-OCHOBHOTO
TUTpoBaHusA. KpuBble TUTpOBaHMA CHUJIBHBIX M  CJIaObIX
OpOTONUTOB.  BnusHue  mpupoasl W KOHIEHTpALUU
TUTPYEMOT'O BEILIECTBAa Ha BHJI KPUBOH TUTPOBAHMS U BBICOTY
ckauka. [IpenenbHoe pa3z0aBieHHME TUTPYEMOIO pacTBOpA.
OOmiee mnpejacTaBleHUE O TUTPOBAHMM MHOTONPOTOHHBIX
KHUCTIOT (OCHOBAHMN) U cMeced pa3HbIX KHUCIOT (OCHOBAaHHM).
Bb160p KHCIIOTHO-OCHOBHOT'O MHJMKATOpa C YYeTOM COCTaBa
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pacTBoOpa B TOUKE SKBUBAJICHTHOCTH.
HonHo-xpoModopHas Teopus KHCJIOTHO-OCHOBHBIX
MHIUKATOpoB. IHTepBan mnepexona OKpackW, IOKa3arTelb
TUTpOBaHUsA. BpIOOp HMHIUKATOpa MO KPUBOM TUTPOBAHMS.
[Iporuo3upoBanue WHJIUKATOPHBIX MIOTPELIHOCTEM.
[IpuMeHEeHNEe HEBOAHBIX PACTBOPUTENEH B METOAE KUCIOTHO-
OCHOBHOT'O TUTPOBaHUsA. BiusHME MpUpPOaBl paCTBOPUTEIS Ha
BBICOTY CKauka. BpiOop pacTBopuTens Uil  pas3HBIX
AHAJIMTUYECKHUX 3a7a4.

Peakuum OKHCIIEHUS-BOCCTAHOBIICHUS, HCIOJb3yEMbIE B

TUTPUMETpUYECKOM aHanmm3e. Kiaccudukarmusi MeTonoB.
[locTpoeHrne KpUBBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO
TUTpoBaHUsA. DAKTOPHI, BIMUSAIOINIME HA XapakTep KpPUBOIL:
pa3iuuve B 3HAYCHUAX (DOPMANBHBIX PEIOKC-TOTEHIIHUANOB,
KHCJIIOTHOCTh CpE/Ibl, KOMIUIEKCOOOpa30BaHNE, WOHHAS CHIIA.
CnocoObl KOHTPOJS KOHEYHOW TOYKHM TUTpOBaHuUs. Pemokc-
WHIUKATOPBl, UX BbIOOp. [lpuHIUIBI, TpPEeUMyIECTBa,
OTPAaHUYEHUSI PA3HBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
METO/OB.
[IpeaBaputenbHOe OKHUCJIEHUE u BOCCTaHOBJICHUE
OTIpeNIeTIIEMbIX ~ BEHIECTB. [E€XHUKA U  CHEeHUPUUIECKUE
OCOOCHHOCTH METOJIOB MEPMAaHTaHATOMETPUH, HOJOMETPUU U
MOJUMETPUH, TUXpOMaTOMETpuu. llepBUUHBIE M BTOPUYHBIE
CTaHJapThl B peloKcMeTpuu. MHTepBasbl mepexoja OKpacKu
YHUBEPCATbHBIX PEIOKC-UHIUKATOPOB. Uctounnku
MOTPEUTHOCTEH, CBA3AHHBIX CO CJIOXHBIM MEXaHHU3MOM U
3aMEJIJIEHHOCTBIO PEAKIMI, UCIOIb3YEMBIX 111 THTPOBAHUS.

IIpoueccel ocaxneHus B TUTPUMETPUHM. 3HA4YCHHE

CTEXUOMETPUU PEAKIIUU U CKOPOCTU OOpa30BaHMS OCAJIKOB,
BIMSHUE ajacopOuuu. BakHeilmme THUTPaHTBI-OCAAUTEINH.
Aprentomerpusi. Kpusele  TuTpoBanHusa. IIpakTuueckoe
IIPUMEHEHNE OCaJUTEIIBHOTO TUHTPOBAHHUS.
CriocoObl  (pUKCHpPOBAaHUS KOHEYHOW TOYKH THUTPOBAHUS B
apreHromerpuu: Meroael  Mopa, Pomprapma, PasHca.
B0O3MOXXHOCTE  pa3fenbHOTO  ONPEACIICHHUS TaJOre€HUIOB.
MepkypomeTpusl.

Tema 4. OKHUCIIUTENBLHO-
BOCCTAaHOBUTEILHOE
TUTPOBAHUE.

Tema 5. OcagurenpHOE
TUTPOBAHUE.

Tema 6. KomiiekcoHo-

MCTPUUICCKOC TUTPOBAHUC.

Peakuyn KOMILIEKCOOOpa30BaHUs B
TUTPUMETPUUECKOM aHaJIN3e. Bri6op TUTPAHTA.
Hcnonp3oBanue MIOJINJICHTATHBIX JIUTaHJI0B

(aMMHOTIOTUKAPOOHOBBIX KHCIIOT) B KA4eCTBE THUTPAHTOB.
AHaIMTHYECKHE BO3MOXKHOCTH KOMILJIEKCOHOMETPHYECKOTO
MeTona. OTHOCHTENbHAs YCTOWYUBOCTh KOMIUIEKCOHATOB
pasHelIx  MeTtaymioB. Bmmsnme pH  Ha  paBHOBecue
B3aMMOJICHCTBUSI HMOHOB METANIOB C KOMIUIEKCOHAMHU.
Hcnonp3oBaHne YCIOBHBIX KOHCTAHT JUISL  ONpEACITICHHUS
BO3MOXXHOCTH U TIOCJIEIOBATEILHOCTH THUTPOBAHUS METAJIOB
KoMIuieKcoHaMH.  CrocoOBl  MOBBIIICHUSI  CEIIEKTUBHOCTH

TUTPOBAHUS. Kpussie KOMIUIEKCOHOMETPUYECKOIO
tuTpoBaHus. CrnocoObl yCTaHOBJIEHUS KOHEYHOH TOYKHU
TUTPOBAHUSA B KOMILIEKCOHOMETPHH. Baxueiiue

YHHBEpCAJbHBIE W CHenu(uYeckue  MEeTaJUIOXPOMHBIC
UHJIUKATOPbl. XHMMHYECKUE PEaKLUHU, MPOTEKAKIIUE C HX
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y4acTMEM B XOJ€ THUTPOBaHHA. KOMIIIIEKCOHOMETPUYECKOE
ONpeIeTICHUE HEMETANIOB U OPTaHUYECKHUX BEILIECTB.

Baxueiimmne KOMIUIEKCOHBI. [IpuroroBnenue 31
CTaHJapTHU3alus pacTBOPOB KOMIUIEKCOHOB. (CocrosiHue
OATA B BomHOM pacTBOpe npu pa3HoM BenuuuHe pH,
ocobenHoctH B3aumoaeiicteus DJ[TA ¢ pa3HbIMU MeTasJIaMu.
JlaObunpHBlE UM WHEPTHbIE KOMIUIEKCOHAThl. DakTOpHl,
BIIUSIOIINE Ha BEJINYUHY CKauKa KpUBOMH
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS. Bri6op
ontumansHoro pH. TpeGoBanus, mpeabABIsIEMblE K
METaJUIOXPOMHBIM ~ MHAMKaTtopaMm. VHrepBamel Iepexona
OKpacKM TAKUX MHAMKATOPOB. MICTOUHMKM NOTPEMIHOCTEN MTPU

IIPOBEICHUU KOMIIIEKCOHOMETPHYECKOTO TUTPOBAHHUS
(671T0KMpPOBKA MHIUKATOPOB M JIp.).

Tema 7. O0mas Oo6actu HCIIOIL30BaHUA, periaembie 3aJ1a4H,

XapaKTepUCTHKA NPaKTHUYECKOe 3HAYCHHE JJIEKTPOXUMUYECKUX  METOJOB.

AIIEKTPOXUMHUYECKUX METONOB. | O0muit  0030p ©  KiIaccu(UKAIUS  DIEKTPOXUMHUYECKUX

[TorenunomeTpus. MeTo10B. O0nacTu MPUMEHEHHUs, JOCTOMHCTBA U OTPAHUYCHUS

OTHEeNbHBIX  MeToJoB. ComocTaBieHME  AHATUTHUYECKHUX
BO3MOXHOCTeH  (4yBCTBUTENIBHOCTb,  HM30MPATEILHOCTD,
TOYHOCTb M T.I.) Pa3HbBIX METOJOB. OJIEKTPOXUMHUYECKHE
A4elKu. OyeKTponbl. PaBHOBeCHbIE U HEPAaBHOBECHBIE
AIIEKTPOXUMUYECKUE CUCTEMBI.

[ToreHnuan s1eKTpoja Kak AaHaIMTUYECKUH CHUTHAI.
VpaBuenne Hepucra. Kiaccudukanuss 5>1eKTpogoB 1O
MEXaHU3My BO3HUKHOBEHMs MOTEHLHMala. MeTamiudeckue U
MeMOpaHHbIE (MOHCEJIEKTUBHBIC) DIIEKTPOABL. DIIEKTPOIBI
CpPaBHEHMs M WHAMKATOPHBIC HJIEKTPOAbL. AHAIUTHYECKUE

BO3MO>KHOCTH MeToj1a npsIMOM MOTEHLIMOMETPUN
(nonometpun). Mamepenme pH ¢ ucnonb3oBaHueM
CTEKJISTHHOTO VHAUKAaTOPHOIO ANEKTPOAA.

[Torennmomerpuueckoe  tutpoBanue. Ilpenmymecrtsa u
OTpaHMYEHUs  MEeToAa IO  CPAaBHEHUIO €  IpsMOH
noreHiuomerpre. OcoOEHHOCTH MOTEHIMOMETPUYECKOTO
TUTPOBaHUS C TNPUMEHEHUEM pEAKLUUN pPA3HOTO THIIA.
HaxoxneHne  TOYKM ~ DKBUBAJEHTHOCTM IO  KPHUBOWU
NOTEHIIMOMETPHUUECKOTO THUTPOBAHUS (Iu(depeHInaTbHBIN
METO, METOJ TPEX KacaTeNbHbIX U Jp.).

OnexTponHas QyHKIHUS, KO3()OUITUEHT CEIEKTUBHOCTH, BPEMSs
OTKJIMKA JUIi WMHAMKATOPHBIX DJIEKTPOAOB pa3HOro THIIA.
Anmaparypa s U3MEpPEHHMs  Pa3HOCTH  DJIEKTPOJHBIX
noreHnuanoB. CrnocoObl pacyera KOHIEHTpAlUK aHaJIUTa I10
pe3ynbTaram MOTEHIMOMETPUYECKUX U3MEPECHUM.
YcTpoiicTBO ¥ MPUHLUI PabOThI AJIEKTPOAOB C TOMOT'€HHBIMU
U TETEpOreHHbIMH  KPHUCTAUIMYECKUMU  MeMOpaHamu,
3JICKTPOJOB € IOABW)KHBIMA HOCUTEISIMHU, CTCKIISHHBIX,

(epMeHTHBIX " ra304yBCTBUTEIBHBIX  AJIEKTPOIOB.

[IpuMeHeHne TOTEHIIMOMETPHYECKUX CEHCOPOB.
Tema 8. Boasrammnepo- OOmmii MIPUHIINTI u KJIaccupuKanus
METPHYECKHUE METOIbI BOJIbTAMIIEPOMETPHUECKHX METOJIOB. Krnaccuueckas

nomgporpadusa.  Ilomspusanmst ~ pTYTHOrO  3JIEKTPOAA.
JIOCTOMHCTBA M HEJOCTaTKM PTYTHOro 3nekrpona. OOmas




14

XapaKTepUCTUKA noJisiporpaduueckoin KPUBOM.
Huddy3uonnsiii  Tok. Bpibop (oOHOBOro 3IEKTPOIHTA.
3aBucumMocTh AU(PPY3MOHHOTO TOKA OT Pa3IHYHBIX (PaKTOPOB.
VYpaBHenue WibkoBuya. VYpaBHeHHE MNOJIsporpapuueckon
BOJIHBI MnbkoBrya-I'elipoBckoro. IloTeHnyan noayBoJIHBI Kak
KaueCTBEHHAasI XapaKTepUCTHKa JENospU3aTopa,
onpejesieHue MOTeHIMajla MOoNyBoJHbL. OrpaHudeHus u
HEJIOCTAaTKU KJIaCCUYECKO nmoysiporpadpum.

CoBpeMEHHbBIE  BOJBTAMIEPOMETPUUYECKUE  METOJIBI.
[IpumeHeHrnEe TBEPIABIX 3JIEKTPOJOB. AMIIEPOMETPUUYECKOE
TUTpOBaHue. BpiOOp moTeHMana NHANKATOPHOIO 3JIEKTPOAA.
Bun KPHUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUS.
HHBEpCHOHHAs  BOJIBTAMIIEPOMETPUS: IPUHLIUI  METOAA,
npeuMmymiectea MBA  mo  cpaBHeHMo ¢ Ipyrumu
BOJIbTAMIIEPOMETPUYECKMMH  METOAAMH.  AHaJIUTHYECKHE
BO3MO)XHOCTH M IPAKTUYECKOE IPUMEHEHUE COBPEMEHHBIX
BOJIbTAMIIEPOMETPUYECKUX METOJIOB.

[Tonsporpadguueckue  MakcumyMmbl.  OmpenesneHue
KOHCTAHT YCTOWYMBOCTM KOMIUIEKCHBIX COEAMHEHUH IO
pe3yJipTaTamMm U3MEpEeHUi NOTEHLIMaNa IIOJIyBOJIHBI.
[lonspu3anvoHHbIE KpHUBBIE JUIA  PA3HBIX  JJIEKTPOIOB.
[Tonstne 00 ocummuiorpadguyeckod M NEPEeMEHHOTOKOBOM
nojsiporpadguu. AMIEpPOMETPHYECKOE TUTPOBAHHE C JBYMS
NOJIIPU30BaHHBIMU ANEKTPOAAMHU (OmammnepomeTpus).
CoBpeMeHHast anmaparypa JUTS IIPOBEICHUS
BOJIbTAMIIEPOMETPUUECKOT 0 aHAJIN3A.

Tema 9. Kynonomerpus
AIIEKTPOTPaBUMETPUSL.
Konnykromerpus.

u

OO0mue  npuUHOUOBL U TEOPETHYECKHE  OCHOBBI
KyJoHoMeTpuu. 3akoHbl Dapages. CriocoObl ompenencHus
KOJIMYECTBA DJICKTPUUECTBA, 3aTPAYCHHOTO Ha SJICKTPOIH3
AHAIM3MPYEMOIO pacTBOpa; IMPUMEHEHUE KYJOHOMETPOB.
Kynonomerpuss mpu TOCTOSHHOM TOKE M TOCTOSHHOM
noreHuuane. Meroxg nOpsAMoW  KyJloOHOMeTpuu. Pacuer
pe3ynbTaTa aHamu3a.

Kynonomerpuueckoe  TUTpOBaHUE. Buemnsis u
BHYTpPEHHSsl TeHepauusi TutpaHTa. OnpeneraeHue KOHEYHOU
TOYKH TUTpoBaHMs. I[IpenmymiecTBa M orpaHuyeHUs METona
KYJIOHOMETPUYECKOTO  TUTPOBAaHUS MO  CPaBHEHUIO C
KJIACCHYECKHUMH  BapuaHTaMu  TUTpUMETpuu. [lpumepsi
MPAKTHYECKOT0 MPUMEHEHHUS KYJIOHOMETPUIECKIX METO/IOB.

[IpuHUMnBL,  AOCTOMHCTBA,  00JIACTH  MPUMEHEHHUS
JMeKTporpaBuMeTpun. Ammaparypa. Pacuer HampspbkeHUs
pasnoxenus. llepenanpsokenue.

DNEKTpoNHU3 NpU KOHTPOJIUPYEMOM IMOTEHIHUAJE, €ro
OpUMEHEHHWE i1 pa3felieHuss M KOHLEHTPUPOBAHUS
METaII0B. BplaeneHue MeTasioB Ha PTYTHOM KaToje.
BHyTpeHHun# 31eKTpouns.

[TpuHIMITBI KOHAYKTOMETPUYECKOTO aHanms3a.
Bo3moxHocTH MeToma W o0nacTh  €ro  IpakTHYeCKOro
npuMeHeHus. M3MmepeHune 3JIeKTPONpPOBOAHOCTH PaCcTBOPOB.
CBsi3b  yJeNnbHOM 3JEKTPOIPOBOAHOCTH C KOHUEHTpaluei
ompezenseMoro  BemectBa. [IpsMas  KOHAYKTOMETpHSI.
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Konnykromerpuueckoe  tutpoBanue.  [IpornosupoBanue
KPUBBIX KOHIAYKTOMETPUYECKOTO THUTPOBAHMS C Y4ETOM
IIOIBMKHOCTH HOHOB. lIpMeHeHne KOHyKTOMETPHH.

Tema 10. OO01ee
MIPEACTABICHUE o
CIIEKTPOCKOMUYECKUX METOJaX.
MeTtonsl aTOMHOU
CIIEKTPOCKOITHH.

Ob6nactu UCIIOJIb30BaHUS, peliaeMbie 3aJauu,
IPAKTUYECKOE 3HAYEHHUE CIIEKTPOCKONMMYECKUX METO/O0B.
OOme TpUHIUIBI U KIacCU(UKAIUS CIEKTPOCKOMNYECKIX
METO/IOB. AOGCOpOIMOHHBIE, SMUCCHUOHHBIE u
(iryopecLeHTHbIE METO/IbI. 3HaueHue pa3HbIX
CHEKTPOCKOMUYECKMX METOJOB B IMPAKTUKE XHMHYECKOTO
aHayu3a.

Jlnana3oHbl ANEKTPOMArHUTHOTO U3Iy4YeHHs, Haunboiee
mMpoko npumensiemsie B aHanuze (MK-n3myuenue, BuanMBbIin
cBeT, Y®d-uznyyeHue, pPEHTTEHOBCKUE JIy4d). OHEPrUu
KBaHTOB U [UIMHBI BOJIH (4acTOThI, BOJIHOBBIE YHCIHA),
COOTBETCTBYIOIIINE pa3HbIM JUana30HaM.
MoHoxpomMaTHueCcKoe U TMOJIUXPOMATUYECKOE H3ITyUYCHHE.
Obmee mnpeacraBimeHue o chekrpax. Kriaccudukarms
CIEKTPOB (CHEKTPbI UCIYCKAaHUS U TOIJIOIICHUS, aTOMHBIE U
MOJICKYJISIPHBIE  CIIEKTPBI). DJHEPreTHYecKHe IMepexoabl B
aTOMax M MOJIEKyJax, MPUBOASIINE K BO3HUKHOBEHHIO
CHEKTpPOB paszHoro Tuma. CrocoObl perucTpanuy CIeKTPOB.
Wcnonb30BaHne CHEKTpaiabHBIX JaHHBIX JJI YCTAHOBJICHUS
CTPYKTYpbI MOJIEKYT, UACHTU(DUKAITIH BEIIIECTB,
KOJIMYECTBEHHOTO ONPEEIICHUS BELIECTB, aHaJIN3a CMECEH.

CrnektpanbHbie Tpubopsl, ux kinaccuduxanus. OCHOBHBIE
y3JIbl CHEKTPaIbHOTO TpuOOpa. VICTOUHUKM H3ITy4YCHHS.
Crnioco0sI MOHOXpPOMAaTH3aIUH. OpnHOoKaHaTbHBIC u
MHOTOKaHAJIbHbIE CHEKTPOMETpbl. [IpueMHUKH U3ITydeHUS:
dborosmynbcum, PoTodeMEHTHI, (POTOYMHOKHUTENHU, TUOIHBIE
JUHEMKH M JpyrHe  MYJIbTUCEHCOpPHBIE  yCTPOWCTBA.
XapakTepUCTUKU CHEKTPANbHBIX JWUHUNH W THKOB: [JIMHA
BOJIHbI, UHTEHCUBHOCTb, MONyIHIHpuHa. CBsI3b NHTEHCUBHOCTHU
U3ITy4YeHUS (morunomexHus) c BEPOATHOCTHIO
COOTBETCTBYIOIINX SHEPTETUYECKUX [1EPEXO/I0B.

[IpyHIMIT ¥ OCHOBHBIE CTAaJUU ATOMHO-DMHCCHOHHOTO
crnektpanpHoro anamusza (ADC). CnocoObl  aToMH3aIlUU
npoObl U BO30YXKACHHSI aTOMOB: IIaMsl, dJIEKTpUYECKas Iyra,
UCKpPOBOM pa3psll, HMHIAYKTHUBHO-CBA3aHHAs IUla3Ma M Jp.
AHanutnyeckne BO3MOXKHOCTH ADC mnpH HCHONIB30BaHUU
Pa3HbIX  HMCTOYHHMKOB  BO30YKIEHUS (ompenensiemble
AJIEMEHTHI, TIPeIebl OOHAPYKEHUS, TOYHOCTh OIpEIeTCHHs U
ap.). CrocoObl perucTpanuu CHeKTPOB W HEOOXOoauMas AJis
sToro ammapaTtypa. Omno3HaHHE 3JIEMEHTOB MO TOJOXKEHUIO
CHEeKTpANbHBIX  JUHHUKA. YpaBHenue Jlomakuna-1lleii0e.
CnocoObl pacueTa pe3yJdbTaTOB KOJIWYECTBEHHOTO aHAlW3a,
00JacTl U IPUMEPHI €ro MPAKTUUECKOT0 TPUMEHEHUS.

[IpuHIMI ¥ OCHOBHBIE CTaIUU ATOMHO-a0COPOIIMOHHOTO
cnektpanpHoro  aHanmm3a  (AAC). Cxema  aToMHO-
a0CcopOLMOHHOTO crleKTpomeTpa. VICTOUHUKH —U3Ty4YEHUS
(JTaMIBl C OJIBIM KaTOJOM, UCTOYHUKH CIUIOIIHOTO CIEKTpa U
ap.), [InameHHast ¥ 3MeKTpoTepMHUUECKasi aTOMHU3AIHS TPOOHI.
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3aBUCUMOCTh ONTUYECKOM MJIOTHOCTH IIJIa3Mbl OT COAEpPKAHUS
9JeMEeHTOB B TmpoOe. DakTopbl, BIUAIOIIME HAa TOYHOCTH
aHanmmza. OOnacTh  MPaKTUYECKOTO  NPUMEHEHUS U
aHaJIUTUYECKUE BO3MOXKHOCTH MeTosa AAC.

TemnepaTtypa mnia3Mbl 0OpU HUCHOJIb30BAaHUU Pa3HBIX
croco6oB BO30YXKIIEHUS, COCTOSIHHE BEIleCTBa B IIJIa3Me.
3aBUCHUMOCTh HMHTEHCUBHOCTU CIEKTPAJIbHOM JIMHUM OT
pa3nuuHbiX  (GakTopoB. BpiOop aHANTUTHYECKOW JIMHUU
ornpezenseMoro ayeMeHTta. llpomeccsl caMOMNOIIIOMIEHNUS,
WOHM3AINK, O00pa3oBaHUs  MaJOJEeTy4YHX  COCIWHEHUM;
BJIMSHUE OTUX I[poLeccoB Ha (opMy TIpaayupOBOYHOIO
rpajpuka. Meton miamenHoit Gortomerpun. Bunel u
temneparypa TuamMeHd. CrocoObsl pacdera pe3ysbTaToB
aHanM3a B IUIaMeHHON (oToMeTpuH. AmmapaTypa MeToJa, ero
TOYHOCTb U IIPEJIEIbl OOHAPYKEHMUS.

AHalnUTUYECKWE CUTHAIBl dJEMEHTOB IMPH  Pas3HbIX
croco0ax  perucTpamud  CrnekTpa.  AOCONOTHOE U
OTHOCUTENIbHOE  ToYepHeHue  (QoTomnacTUHKU.  MeTox
TOMOJIOTMYECKUX TMap W JpYrue MpUEMbl IOBBIILICHUS
tounoctt ADC mpH HCIONB30BAHUM JYTOBOTO paspsja.
HoctounctBa u orpanudeHuss ADC ¢ HUCHONB30BAHUEM
WHAYKTUBHO-CBSI3aHHOM IJIa3MBI.

Meton «xomomnoro mapa» B AAC. CrocoOsl
YCTpaHEHUs! BIUSHUSA (POHOBOTO MOTJIOLICHUS U H3ITYUCHHS.
[IpeumymiectBa, orpannueHus u Hegocratku meroga AAC no
CPaBHEHHMIO C aTOMHO-d)MHUCCHOHHBIMH METOJaMU (TOYHOCTb,
YYBCTBUTEIBHOCTb, IKCIPECCHOCTb U JP.).

Tema 11.
MOJIEKYJISIPHOM
CIEKTPOCKOIUM.

Metonsl

CnexTpbl MOIJIOMIEHUS MOJIEKYJ B BuUAMMOW U Y@
obOnactsix  cnektpa. CBsi3b  CTPYKTYpbl  MOJIEKYJIBl  C
XapaKTEpUCTHKAaMU CIIEKTpa MOIJIOIIEHHs coennHeHus B Y D-
U BuauMon obnactu. OpraHuyeckue U HEOPraHUYECKUE
COEIIMHEHUS, ONpeiesieMble IO COOCTBEHHOMY MOTJIOIIEHUIO
ux  pactBopoB. Bzammopeiicteue — MK-msnydenus ¢
MOJIEKYJIaMH; CHEKTphl noriomeHus Mosekyn B MK-obnactu.
XapakTepUCTUYECKUE YacTOThl (PYHKIIMOHAIBHBIX TpyHN B
OpPraHMYECKHUX COECIUHECHMSIX.

N3mepenue CBETOIOIJIOIIEHUS pacTBOpOB.
HeoGxomuMocTs  u BBIOOp ~ pacTBOpa  CpaBHEHHS.
KonnuecTBeHHbIE XapaKTEpUCTUKHM IOTJIOMICHUS CBETa, X
B3aUMOCBsI3b. 3akoH byrepa — JlamOGepra — bepa. OTkiionenus
OT 3aKOHAa, WX MPUYMHBI U CHOCOOBI MPETYNPEKICHUS.
OcHOBHBIE CXEMBI U y3JIbl CIEKTPOMETPUYECKON aNIapaTypsl.
OcobeHHOCTH  ammapaTypbl, HCIOJIb3YEeMONW B  pa3HBIX
JManazoHax JUInH BosiH. CriekTpodoToMeTpust U GOTOMETPHUS,
COTIOCTABJICHHE BO3MOXXHOCTEH M MpeuMyliecTB. Brioop
aHAJIUTMYECKOW JJMHBI BOJHBI (cBeToQuiabTpa). CrnocoObl
pacyera KOHILIEHTpaluu aHaiuta. UYyBCTBUTEIBHOCTH M
TOYHOCTb CHEKTPO(POTOMETPUIECKOTO aHaJIn3a B
3aBHCUMOCTH OT CBETONOIJIOIIEHUS  (OTOMETPUPYEMOTO
pactBopa. JuddepennmanbHas crekTpodoTomMeTpus. AHaIu3
MHOTOKOMIIOHEHTHBIX cucTteM. POTOMETpUYECKHUE PpEaKIIUH,
TpeOOBaHUS K HUM.
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[lonroroBka mpo6 k anamuzy B wmeroge UK-
crnekrpockonuu. IlpuHnuner u  gocrouncrBa MK-®ypbe-

CHEKTPOMETPOB. OcoOple  BapuaHTBl  MOJIEKYJISIPHO-
abcopOIIMOHHOM CIIEKTPOMETPHH: BU3Y-aJIbHAs
KOJIOPUMETPHSI, IKCTPAKIIMOHHO-(POTOMETPHUECKUI aHAIuU3,
doromeTpuueckoe TUTPOBAHUE. IIpencraBnenue 0
TypOUAUMETPHH, HeEeIOMETPHH, CHEKTPOCKOIIUU

Tuddy3Horo orpaxeHus U T.M. Mcmonb3oBaHue CHIEKTpPOB
NOIJIOUIEHWs] B pa3HbIX JWana3oHax JJIMH BOJIH  JUIS
UICHTU(QUKAIIMM  BEUIECTB U CTPYKTYpPHO-TPYIIIOBOTO
aHanu3a.

OOwiee nmpencTaBieHUe O JIOMUHECICHILIUH, CIIOCO0ax ee
BO30YKIEHMsI M CIEKTpax  JIIOMHUHECUEHIUH. Buabl

JIFOMUHECLICHIIU N (dpyopecuenmus, bocdopecreHIms).
Peructparuss  criekTpoB  BO30YXKICHHS H  HCITyCKaHUS
JIOMUHECITUPYIOUTIX BEIIECTB. Wnentuduxanms
JIFOMUHECTIUPYIOIIUX BELIECTB. KonnuecTBeHHBIN

JIOMHHECLEHTHBIM aHalu3: OIpeaesisieMble BEIeCTBa, CBS3b
WHTCHCUBHOCTH  JIIOMHUHECHECHIIMM  C  KOHIEHTpAIHEeH.
YyBCTBUTENBHOCT U TOYHOCTb MeTona. [IpakTuueckoe
PUMEHEHNE JIIOMUHECIIEHTHOTO aHAJIN3a.

OcHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOM
JIOMUHECIEHIIMM: HE3aBUCHMOCTb CHEKTpa JIIOMHUHECLICHLIUN
OT JJIMHBI BOJHBI BO30YXJarouiero cBera, 3akoH CTokca —
Jlommens, npaswio JleBmmHa, 3akoH BaswioBa. TymieHue
JIOMHHECHEHIIMM  (TeMIepaTypHOe,  KOHIIEHTPAaLMOHHOE,
IIOCTOPOHHUMU MIPUMECSIMH). AHanus cMmecen
JroMuHecHupyromux — BemiectB. O¢dexkr  HInmomsckoro.
CrekrpoduryopumeTphl. [IpuMeHeHe 1 BBIOOP TIEPBHYHBIX U
BTOPUUHBIX cBeTO(GUIbTpoB. OmnpeneneHne HEOPraHUYECKUX
¥ OpPraHMYECKUX BEIIECTB MO COOCTBEHHOW JIOMHHECICHIINU.
ITepeBo1 BelIEeCTB B IIOMUHECUUPYIOLIME COSMHEHUSI.

Tema 12. Mertoasl
PEHTTCHOBCKOW CIIEKTPOCKOITHH

O0630p METOJOB PEHTTEHOCIEKTPAIHHOTO aHaJIK3a.
B3aumoseiicTBrue peHTT€HOBCKOTO U3YUYEHUS C BEIIECTBOM.

MeTo1 37E€KTPOHHOIO 30HJAa U €r0 MPUMEHEHUE IJis
JIOKAJILHOTO 3JIEMEHTHOTO aHanm3a.
Pentrenodnyopecuentubiii meton. OOinactu NMPUMEHEHUS,
BO3MOXXHOCTH, TOCTOMHCTBA U OTPAHUYEHUS 3TOTO METOJA.

Pentrenodasonsrii aHaus. [Tomyuenue u
uHTeprperanus audpakrorpamm. [Ipaktuueckoe mpuMeHeHUE
pEeHTreHo(a30BOro aHajIu3a.

Tema 13. Oo01ee
MpEeACTaBICHUE O  JIPYTHUX
MHCTPYMEHTAIBHBIX ~METOJax.
Macc-cnekTpoMeTpusi.
TepMuyeckue METOIbI.

OO0ume mnpuHOMIIBI —Macc-criekTpoMeTpuu. Cxema U
OCHOBHBIE y3Jbl Macc-clieKTpoMerpa. Baxkneiimme crocoObl
uoHu3aiuu. Tumbl Macc-ananuzatopoB. Ilomyuenuwe wmacc-
CIICKTPOB. HpI/IMeHeHI/IC MacCC-CIICKTPOMETPUHN JIIA
9JIEMEHTHOTO M HW30TONHOrO aHanusza. VaeHtupukanus u
OIpENIENIEHNE OPraHUYECKUX BEIIECTB. Macc-CleKTpoMeTpust
C MHIYKTUBHO CBA3aHHOM IUIa3MOM. AHAJINTHYECKUE
BO3MOXXHOCTH n o0OJactu IMPUMCHCHUA Macc-
CHEKTPOMETPUUYECKOTO aHATN3a.

Krnaccudukamust METOmOB TEPMHUYECKOTO aHaIu3a.
TepmorpaBumeTpus, TEPMUYECKUN aHaJIu3,
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mudhepeHIranTbHas CKaHUpYIOIIas KaJIOpUMETPHSL.
Tepmomnapsl. KoMOMHUpOBaHHBIE TEPMHUUYECKHE  METOJbI
anamu3a. JlepuBarorpadsl. CHHXpOHHBIE TEPMOAHAIN3ATOPBI.
[lpumeHeHnne  MeTONOB i MCCIENOBaHUS  (pu3MKO-
XMMHUYECKHX CBOMCTB U aHAJIN3a BEILIECTB U MaTEpUAJIOB.

Tema 14. Kuueruueckue U
OHOXUMHYECKUE METOIBI
aHaJIn3a.

Ob6nactu HCITIOJIb30BaHU, periaemble 3a1a4u,
pakTUyeckoe 3HadeHue Merona. CKOpOCTh XUMHUYECKOU
pEAaKUHUH KakK aHaJuTU4YeCKui curHail. Kartanutuueckue u
HEKATaJUTUYCCKUE KHHETHYCCKHE METOIbl aHalau3a, HX
YyBCTBUTEIBHOCTh U CEJIEKTUBHOCTD. Omnpenenenue
KOHIICHTPAIlUU PEareHTOB C HCIOJIb30BAaHUEM KUHETHUYECKUX
JaHHBIX (METOJ TAHTE€HCOB, (PUKCUPOBAHHOTO BPEMEHH U JIP.).
WuaukaTopHbIe peakiuy MPH OMPEIeNIeHUH KaTallu3aTopoB,
TpeOoBanuss Kk  HuM.  OOmiee  OpeacTaBl€HHE O
(dbepMEeHTaTUBHBIX ~ METOAaX  aHalu3a. [IpakTuueckoe
npUMEHEHNE (EPMEHTATUBHBIX METOJOB B KIMHHYECKOM
aHaJIM3€e U B aHAIHN3E OOBEKTOB OKPYKAIOUICH Cpebl.

OOmiee mpencTaBieHHE O OWOXMMHYECKHX METOJax
ananmuza. Mcnonb3oBanue depmento, IHK, PHK, anturen,
JKUBBIX KJIETOK U MUKPOOPTaHW3MOB B aHaJIU3€ (B YACTHOCTH,
B BHJE TecT-meTofoB). [Ipumepsl ompeneneHus hepMeHTOB,
cyOCTpaToB, MHTHOMTOPOB U aKTUBATOPOB. MIMMyHOaHaM3 u
uMMyHO(MEepMEeHTHbIN  aHanu3. buocencopsl.  [IpuHIMIBL
(GYHKIIMOHMPOBAHUS M 00JacTU NPUMEHEHHUs] OHOCEHCOPOB.
Knaccudukanus 6noceHCcOpoB Mo mpupoae OUOIOrHYECKOTo
KOMITOHEHTA " THUITY npeoOpazoBarens CUTHaJIa
(MOTEHIIMOMETPHUYECKHE, aMIIEPOMETPUYECKUE, ONITUYECKUE U
npyrue ceHcopsl). [IpuMepsl npuMeHeHUs: OMOCEHCOPOB.

OOmiee mpencTaBieHWEe O OHMONOTHUECKHX METOAaX
aHaJIni3a.

Tema 15. TeugeHmuu U
MEePCIEKTHUBBI pa3BUTHS
XUMHYECKOT0 aHaJIN3a.

TenaeHuMU pa3BUTHS XMMHUYECKOTO aHAIU3a: YBEJIMYEHUE
O MUHCTPYMEHTAJbHBIX METOAOB, MaPaznentuszauus u
KOMITbIOTEpPHU3alMsl aHau3a, YCUJICHUE BHUMAHUSA K aHAINU3Y
OpraHMYECKHUX BEIIECTB UM OOBEKTOB OKPY’KAIOLIEH Cpelbl,
nepexoa K aHanu3y cmecedl 0e3 pasjesieHUs: KOMIIOHEHTOB,
pa3BUTHE  BHENA0OPATOPHBIX M  THOPUIHBIX  METOOB
(ceHCOpBI, CHCTEMBl «AJIEKTPOHHBIM HOC» U «IIEKTPOHHBIH
A3bIK», JUCTAHLMOHHBIE METOJbl, TECT — CHCTEMBI).
ABTOMaTH3alUsl aHaJlIW3a, MPUMEHEHHE AaBTOCEMIUIEPOB U
KOMIIBIOTEPU3UPOBAHHBIX H3MEPUTENIbHBIX prOOpOB.
[TpoTOYHO-UHKEKIIMOHHBI ~ aHanu3.  MUHUATIOpU3aLUsL
AHAJIMTUYECKUX puOOpOB. CHuxeHue IIPEACIIOB
oOHapy’>KeHMsl HW3BECTHBIX METOJOB aHanu3a. Pa3Butue
PE30HAHCHBIX U AEPHO-PU3NIECKUX METOJIOB.

PazButue TEOpEeTHUECKHX OCHOB pa3HBIX METOJIOB
aHaiM3a, WUX CONMKEHHE U OOBEIUHEHHE C YYETOM
JOCTH)KEHUM MEeTpOJNIoTuu, MH()OPMAaTHKU M XEMOMETPHUKH.
IlocrenenHoe co3gaHue €IUHOW TEOPUHM aHAJUTUYECKOMN
XMMHUU U €€ IPeBpalleHHe B MEKIUCIUIUIMHAPHYIO HAYKY.




6. CTPYKTYPA U COAEPXAHUE JUCHUITIJINHBI
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dopma 00yueHHs — ouHasi, Kypc — 2, ceMectp — 3

KonnuectBo yacos

HaunmenoBanus pa3aciioB U TCM

Jlexi. Jlabop. | Ilpakr. | CPC+K | Bcero
Tema 1. OOmee mpencraBiIeHHE O 5 8 18 31
XUMHYECKOM aHalln3e
Tema 2. AnanuTuyeckasi XMMHUs KaKk Hay4dHas 5 8 18 31
TUCIUI-TNHA. Y4YeHHe 00 aHAIUTUYECKOM
CUTHAJIE.
Tema 3. KauectBennsbIit aHau3 5 8 18 31
HEOPraHMYECKUX BEUIECTB XMMHYECKUMU H
WHCTPYMEHTAJILHBIMUA METOAAMHU
Tema 4. DKCTpaKIMOHHBIE U COPOIMOHHBIE 5 8 18 31
METO/IbI Pa3JeICHHs] M KOHIICHTPU-POBAHUS
Tema 5. XpomatorpaguaecKkue METOIbI. 6 8 18 31
Tema 6. AHaTUTUYECKHUE CBOMCTBA PEAKIIU B 6 8 18 31
TOMOTEHHBIX BOJHBIX pacTBO-pax. KucioTHo-
OCHOBHOE€ PaBHOBECHE.
Tema 7. QOOpa3oBaHWe © pacTBOPEHUE 6 8 15 29
0CAaJIKOB B aHAJIM3E.
Tema 8. KommekcHble COEAMHEHUS B 6 10 15 31
aHasimze. MacKUpOBaHHE U IEMAaCKHUPOBAHUE.
Tema 9. OpraHudecKue peareHThl B aHAJIU3E. 6 8 15 29
Tema 10. OxucauTEIbHO-BOCCTAHOBUTEIILHOE 6 10 15 31
paBHOBECHE U WHCTPYMEHTAJIBHBIE METOJIbI
aHanmsa.
Tema 11. TIpo600TOOp M IPOOOIIOATOTOBKA 6 8 15 29
Tema 12. Auanu3 BelllecTBa HEU3BECTHOI'O 6 10 15 31
cocTaBa
HUTOT'O 3A CEMECTP 68 102 192 368
6.2. ®opma 00yueHus1 — ouHas1, Kypc — 2, cemecTp — 4
HammenoBanms pa3aciioB U TEM Komuaectso uacos
Jlexkn. | Jlabop. | Ilpakt. | CPC+K | Bcero
Tema 1. Mertponoruueckue OCHOBBI 4 6 4 16
XUMHUYECKOTO aHaJIU3a.
Tema 2. I'paBUMETPUUYECKUN METO]T aHAJIU3a 4 6 6 16
Tema 3. BBeneHue B TUTPUMETPUUECKHUI 5 6 6 17
aHanu3. KucioTHo-0CHOBHOE TUTPOBaHUE
Tema 4. OKUCIUTETHEHO-BOCCTAHOBUTEIILHOE 5 7 6 18
TUTPOBAHHUE.
Tema 5. OcaguTenbHOE TUTPOBAHUE. 5 7 6 18
Tema 6. Kommiiekconomerpuueckoe 5 7 6 18
TUTPOBAHUE.
Tema 7. Oomas XapaKTEePUCTUKA 5 7 6 18
INEKTPOXUMHUYECKUX METOJIOB.
[Torennmomerpus.
Tema 8. BoapTaMnepoMeTPUYECKUE METOBI. 5 7 5 17
Tema 9. Kynonomerpus u 5 7 5 17
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anekTporpasuMerpusi. Konagykromerpusi.

Tema 10. OOmee mnpeAcTaBIEHUE O 5 7 5 17
CHEKTPOCKOMMYECKUX  MeTofax.  Meronbl
ATOMHOM CIIEKTPOCKOIIMH.
Tema 11. Mertobt MOJIEKYJIIPHOU 4 7 5 16
CIIEKTPOCKOIIHH.
Tema 12. MeTtoanl PEHTT€HOBCKOM 4 7 5 16
CIIEKTPOCKOIIHH.
Tema 13. OOmiee mpencTaBlICeHHE O IPYTHUX 4 7 5 16
WHCTPYMEHTAIBHBIX METO/IaX. Macc-
cnektpoMerpust. TepMuuecKkre METOIbI.
Tema 14. Kunernyeckue U OMOXUMHUYECKHE 4 7 5 16
METO/Ibl aHAJIH3A.
Tema 15. TenneHuMu U  TEPCHEKTHUBbI 4 7 5 16
pPa3BUTHUs XUMHUECKOTO aHAJIM3A.
HUTOT'O 3A CEMECTP 68 102 80 250
HUTOT'O ITO KOMITIOHEHTY OIIOIT 136 204 272 612
6.3. ®opma o0yyeHHs — OYHO-3a04Has1, Kypc — 2, cemecTp — 3
HaumeHnoBanus pa3aciioB 1 TCM Komriectso 1acon
Jlekr. Jlabop. | IlIpakr. | CPC+K | Bcero
Tema 1. OO6mee mnpencraBiIeHUE O 1 2 25 28
XMMHYECKOM aHalln3e
Tema 2. Ananutudeckas XUMUsl Kak Hay4yHas 1 2 25 28
TUCIUIUIMHA. Yd4eHHe 00 aHAIUTUYECKOM
CUTHAJIE.
Tema 3. KauecTBeHHBII aHanum3 2 4 25 31
HEOPTaHWYECKUX BEIIECTB XUMUYECKUMH U
WHCTPYMEHTAJIbHBIMH METOIaMHU
Tema 4. DKCTpaklIMOHHBIE U COPOIMOHHBIC 2 2 25 29
METO/IbI pa3/IeJIeHUs] U KOHIICHTPU-POBAHUS
Tema 5. Xpomatorpaguaeckue METOIbI. 1 2 25 28
Tema 6. AHanuTHUYECKHUE CBOMCTBA PEAKLIMI B 2 2 25 29
TOMOT€HHBIX BOJHBIX pacTBO-pax. KucimorHo-
OCHOBHOE€ PaBHOBECHE.
Tema 7. OOCpazoBaHWe U PACTBOPCHHE 2 2 25 29
OCaJIKOB B aHAJIU3E.
Tema 8. KomimiekcHblE COEOIUHEHUS B 2 2 25 29
aHanm3e. MacKipoBaHHE U IEMAacCKUPOBAaHHE.
Tema 9. OpraHnuecKre peareHThl B aHAJIN3E. | 2 25 28
Tema 10. OxucnuTEeIbHO-BOCCTAHOBUTEIHHOE 2 2 25 29
paBHOBECHE M WHCTPYMEHTAIbHBIE METOJIBI
aHajam3a.
Tema 11. TIpo600TOOP M TPOOOTOATOTOBKA 2 4 25 31
Tema 12. Ananu3 BemecTBa HEU3BECTHOTO 2 4 25 31
cocTaBa
HUTOI'O 3A CEMECTP 20 30 300 350
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6.4. ®opma 00yyeHHs — OUHO-3a049Has, Kypc — 2, cemectp — 4

KosmuecTBo yacos
Jlexu. | Jlabop. | [pakr. | CPC+K | Beero

HaumenoBanus pa3aenoB u TeM

Tema 1. Mertponoruueckue OCHOBHI | 1 2 14 17
XUMHUYECKOTO aHaJIU3A.

Tema 2. I'paBUMETPUYECKUN METO]T aHAJIN3A 1 2 14 17
Tema 3. Bpenenue B TUTPUMETPUYECKUH | 2 4 14 20
aHanu3. KiucinoTHo-0CHOBHOE TUTPOBaHUE

Tema 4. OKUCIUTETHEHO-BOCCTAHOBUTEIIBLHOE 2 4 14 20
TUTPOBAHHUE.

Tema 5. OcaguTenbHOE TUTPOBAHUE. 1 2 14 17
Tema 6. Kommiiekconomerpuueckoe | 2 4 14 20
TUTPOBAHUE.

Tema 7. Oomas XapakTepucTuka | 1 2 14 17
INEKTPOXUMHUYECKUX METO/JIOB.

[Torennmomerpus.

Tema 8. BonpTaMnepoOMETPUYECKHE METOMbI. 1 2 14 17
Tema 9. Kynonomerpus u|l 2 14 17
anekTporpaBumMerpust. Kongykromerpus.

Tema 10. OOmee mnpeacraBieHue o | 2 2 14 18

CIEKTPOCKONIMYECKUX  MeTojax.  MeTonsl
ATOMHOM CIIEKTPOCKOIIHH.

Tema 11. Mertonsl MOJIEKYJISIPHOH | 2 4 14 20
CIIEKTPOCKOITHH.

Tema 12. Metonanl PEHTIeHOBCKOM | 1 14 15
CIIEKTPOCKOIIHH.

Tema 13. OGmee mnpencraBieHue o Apyrux | 1 14 15
WHCTPYMEHTAIBHBIX MeTomax. Macc-

crnekrpomerpusi. TepMuueckre METOIbI.

Tema 14. Kunernueckue W Ouoxumuueckue | 1 14 15
METObI aHAJIN3A.

Tema 15. TenaeHuuH U TNEPCHEKTHUBHI | 1 16 17
pPa3BUTHUSL XUMHUYECKOTO aHAJIU3A.

HUTOI'O 3A CEMECTP 20 30 212 262
NTOI'O 11O KOMIIOHEHTY OIIOII 40 60 512 612

7. OLEHOYHBIE MATEPHAJIBI (CPEACTBA) U1 TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIMU

7.1.  KOHTpOJbHBIE BOIPOCHI
7.1.1. Kypc — 2, cemectp — 3

Tema 1
1. Onpenenenne aHATUTHYECKOM XUMUHU KaK HAYKU.

Tema 2

2. AHaJATUYECKUH CHUTHAJl KaKk HOCHTEIbh KA4YeCTBEHHOM M KOJWYECTBEHHOMH
uH(GOpPMaIIUU O BEIIECTBE.

3. Buzpl aHaTUTHYECKUX CUTHAJIOB: XUMUYeCKUe, (U3ndecKkrue, OMOIOTUIECKHeE.

4. I'pacdhuueckoe U300pakeHNUE AaHATUTHUECKOTO CUTHAJIA.



22

5. HyBCTBUTENBHOCTD U MIPEAEIT OIPEIEICHUS.

6. VIHTEHCUBHOCTh QHATUTUYECKOTO CHUTHAJIa U KOJUYECTBO JJIEMEHTApHBIX OOBEKTOB,
BBI3BIBAIOIINX ITOT CUTHAI. MaTemMaTHdeckas 3aBUCHMOCTD.

7. I'pagyupoBouHast pyHKIHS U TpaayupoBOUHbIN Tpaduk. [ paduueckoe nzodbpaxeHue.

8. CranmapTHbie 00pa3Illbl U CTAaHIAPTHHIC BEIIECTBA.

9. KonuuecTBeHHOE OMpeaeNeHre BEIIeCTB MO TPagyUupOBOYHON (PYHKIHHU, CTAaHAAPTY
WIM CTaHAAPTHBIM o0Opa3Lam.

10. Knaccudukaius METO0B aHaIN3a.

Tema 3

11. Crerudmdaeckue aHATUTHYICCKUE CUTHAIIBI U UACHTH()HUKAINS BEIICCTB.

12. IpoGHbIii aHanu3 u crieupuyeckue yCIOBUs MONYyYeHUs aHATUTUYECKOTO CUTHAIA.
13. BeiOopouHbIe (CETEKTUBHBIE) PEAreHTHI.

Tema 4

14. PasneneHne KaTMOHOB Ha aHAJUTHYECKHUE TPYMMbL. [pynmoBble peareHThl Mpu
CHCTEMaTHYECKOM XO/i€ aHau3a. TpeOOBaHuUs K TPYIIIIOBBIM pearcHTaM.

15. Pa3zngenenue v KOHLIEHTPUPOBAHUE METOJAOM IKCTPAKIIMH. 3aKOH paclpe/IesICHuUs.

16. Knaccudukarus 3KCTPareHTOB U THITHI SKCTPAKIIMOHHBIX CHCTEM.

17. Koncranta pacnpenenenus. Koaddunuent pacnpenenenus. CTeneHb N3BICUYCHUS.

18. YpaBuenue skctpakiuu. Koncranra skcrpakuuu. Koadduuuenr panenenus.

19. MHorokpaTHoe HCHOJb30BAaHUE OPraHUYECKUX PACTBOPHUTENECH B OSKCTPAKIIUU.
ABTOMAaTHYECKHE IKCTPAKTOPHI. PeskcTpakuusi.

Tema 5

20. Xpomatorpadus. [Ipunnun meroaa. Knaccudukamus xpomatorpaduuecKux METOI0B.

21. Kosdpoumment pacnpenenenus. ['padudeckoe wu300pakeHne XpoMaTOrpaMMBbl.
Xpomatorpadphl.

22. T'a3oBas xpomarorpadus. CopoenTsl 1 Hocutenu. O01acTh MPUMEHEHUSI.

23. KuakoctHas xpomatorpadus. BricokodddhekTuBHAs KUAKOCTHAS XpomaTorpadusi.
Wonnas xpomatorpadusi.

24. NonooOmennass xpomatorpadus. [IpupomHble W CHHTETHYECKHE HOHOOOMECHHHKHU.
@OyHKIMOHATbHbIE TPYNINbI B HOHOOOMeHHHMKaX. Kimaccudukaiyst HoHOOOMEHHBIX COPOCHTOB U
UX CBOWCTBA.

25. Peakuum umoHHOro oOMeHa. OmroupoBanue. lcmonb3oBaHME HOHHOTO OOMEHa B
aHayus3e.

26. Toukocnoitnas u Oymaxknast xpomarorpadus. Koaddunuenr Ry.

27. Metoapl OCaXIEHUSI U COOCakaAeHUsA. OpraHnyecKue U HEOPraHUYECKUE OCATUTENN U
KOJUIEKTOpPHI. MCronp30BaHue B aHATTUTUYECKON XUMUH.

28. CopOrusi. Tunsl cOpOSHTOB.

29. DACKTPOXUMHYECKHUE METOIBI pa3fesieHus (3neKkTpodopes, SMEKTPOOCMOC U JIp. ).

Tema 6

30. CocTosiHHE TIEKTPOIUTOB B paCTBOpax.

31. CocrosiHue BELIECTB B UI€ATbHBIX U PEATbHBIX CUCTEMAX.

32. ConpBaranys, HOHU3AIN, JUCCOIHAIIS.

33. CBs3b MEXIy KOHIICHTpAIMEH W aKTHMBHOCTHIO. AHATUTHYECKas KOHIICHTpAIUS U
u3Mepsiemasi npudopamMu aKTUBHOCTh HOHOB.

34. KoadduimeHTsl akTUBHOCTH. KOHIIEHTpaIlMOHHBIE KOHCTAaHTHL. MoOHHas cuia
pacTBOpOB.

35. OOmass u paBHOBECHas KOHIEHTpalMU. BiusHMe XuUMHUYECKUX (AKTOpPOB Ha
paBHOBECHE.
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36. KucnorHo-ocHoBHOe paBHOBecue. Pacuetst pH.

37. BydepHbie pacTBOpHI.

38. BydepHbie cucTEeMBI KPOBH.

39. IlporHo3upoBaHME COCTOSHUSI BELIECTB M HOHOB B OKpY’Kalolled cpene,
OMOKUIKOCTSX.

Tema 7

40. TpeOoBaHHUs K OCaJKaM U PEAKIUAM OCAXKIEHHs B aHAIIN3E.

41. PaBHOBecue B cucTeMe ocalok-pactBop. [IponsBeneHne pacTBOPUMOCTH, €TI0 CBSI3b C
PacTBOPUMOCTBIO, UCIIOJIb30BAHNE B AHAJIM3E.

42. ®@akTophl, BIMAOIIME HAa PACTBOPUMOCTH MaJOPACTBOPUMBIX COCIWHEHHNA:
TeMIIepaTypa, pacCTBOPUTEIIb, HATMYUE OJJHOUMEHHBIX M MOCTOPOHHUX MOHOB, KOHKYPHUPYIOIIUE
peaKIy KOMIUIEKCOOOpa30BaHUs U KUCIIOTHO-OCHOBHOE paBHOBECHE H T.JI.

43. Peakuus npeBpalleHus 0CaJIKOB B aHAJIM3E.

44. PacueTbl aKTUBHOCTH (KOHILIEHTpAIlM1) HOHOB B CUCTEME PacTBOP-0CAOK.

45. VYcinoBus OCaXAEHUS U PACTBOPEHUS TPYJHO PpACTBOPUMBIX CYJIb(HUIOB.
Hcnonp3oBaHne CBOWCTB TPYAHO PAacTBOPHMBIX Cyib(pumoB B aHamuze. CepoBOJOpOIHAS
KJaccu(uKanus KaTHOHOB.

46. Cxema CHCTEMaTHYECKOrO aHajluW3a KATHOHOB IO  KHCJIOTHO-OCHOBHOM
KJIacCU(pUKaIUU.

47. Cxema cUCTEMaTHYECKOr0 aHaIM3a KATUOHOB I10 CEPOBOAOPOJHON KIIaCCU(PUKALIUU.

Tewma 8

48. Tunbl KOMIUIEKCHBIX COCIMHEHU, KOTOPHIE UCTIOIB3YIOTCS B AHATTUTUYECKON XUMHUH.

49.CBoiicTBa KOMIUIEKCHBIX COE€IUHEHMH, WMEIOIMX aHAJIUTHYSCKOE 3HauYcCHME:
CTOMKOCTh, pACTBOPUMOCTD, OKPACKA, JIETYYECTb.

50. Kiaccudukarnusi KOMIIEKCHBIX COSTUHEHUI.

51. KonuyecTBeHHass XapaKTEPUCTHKA KOMIUIEKCHBIX COCIMHEHUW: KOHCTAHTBI
YCTOWYMBOCTU (CTymeHdaThie, oOmiue), (GyHKIUS oO0pa3oBaHus (CpeqHEe YHUCIO JIMTAHIIOB),
GYyHKIMS 3aKOMIUIEKCOBAHHOCTH, CTENIEHb 00Pa30BaHUsI KOMILJIEKCOB.

52. ®axTophl, BIUAIONIME HA KOMIUIEKCOOOPAa30BaHME: JIIEKTPOHHAS CTPYKTypa
LEHTPAJIBHOIO aTOMa U JOHOPHOTO aroMma juranjaa, pH, KOHIIEHTpanus KOMIIOHEHTOB, NOHHAs
cujia pacTBopa, TeMIeparypa.

53. BausiHue KOMILUIEKCOOOpa30BaHUsI HA PACTBOPUMOCTH COCIMHEHHM, OKHCIUTEILHO-
BOCCTAHOBUTENIbHBIN TOTEHIIMAT CHUCTEM, KHCIOTHO-OCHOBHOE paBHOBECHE, CTaOWUIM3AIUIO
Pa3JINYHOMN CTENEHU OKUCIICHMUS.

54. KoMmIuleKCHBIE COEAMHEHUS B aHaMW3e Ui OOHApYXKCHHs, WIACHTU(DUKAIINH,
pacrpezenentsi, KOHIEHTPUPOBAHUS U KOJMYECTBEHHOTO ONPEIEICHUS HOHOB.

55. MackupoBaHHUE U JEMACKUPOBAHKE C UCITOJIB30BAHUEM KOMILIEKCHBIX COCIMHEHUM.

Tema 9

56. OOmme TOHATHS — OpPraHWYECKHE AaHAJIUTHYECKUE pEearcHThl, XeJaTHBIC
KOMIUIEKCHBIE COCIMHEHUS, NIOHHBIE aCCOLIMATHI.

57. ®yHKIMOHAIBHO-aHATUTUYECKUE TPYIIIBI OPraHUYECKUX aHAJTTMTUIECKUX PEArEHTOB.

58. I'mmote3a aHanoruili B3aMMOAECWCTBHUS HOHOB METAJNIOB C HEOPraHUYECKUMH U
OpraHWYECKUMH peareHTamu.

59. ®akTopsl, BAUSIONIME HA YCTOWYUBOCTD XEJIATHBIX KOMIUIEKCHBIX COCAMHEHUH.

60. IIpaBumno nukioB Uyraesa.

61. BiiusiHue mpocTpaHCTBEHHBIX (DAKTOPOB Ha 00pA30BaHUE U YCTOMUMBOCTH XEIIATOB U
MOHHBIX aCCOIMATOB.

62. [TloBbimieHHMe W30UPATEIHLHOCTH JEHCTBUS OpPraHWYECKUX PEareéHTOB IyTeM
perynupoBanus pH, KOHIIEHTpalMK peareHTOB, MACKUPOBKOMW U Jp.
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63. Hcmoan3oBaHue OpPraHu4C€CKUX AaHAJIUTHYCCKHUX PCarcHTOB B KAa4YCCTBCHHOM M
KOJINYCCTBCHHOM aHaJIM3C€.

Tema 10

64. PaBHOBeECHsI B pacTBOpE, COAEPKAILEM OKUCIUTEIN U BOCCTAHOBUTEIH.

65. Cranmaptusiii (E°) u peanbubiii (E) okuCIUTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIHAI
CHCTEMBI, METOJIbI UX U3MEPEHUS.

66. OneHka CUIIbl OKUCIUTENS (BOCCTaHOBUTENA) 1O 3HaueHusM E. BriusHue paznuaHbIx
¢dakTOopoB Ha BenMYMHY E OKHCIUTENTHbHO-BOCCTAHOBUTENIBHOW CHUCTEMBI (Temmeparypa, pH,
XUMHYECKHE U DJIEKTPOCTATUYECKUE B3aUMOICUCTBUSA U T.1I.).

67. Teoperuyeckue pacyeThl HAMpaBICHUS AHATUTHUYECKOM PEaKIMH U KOHCTAHTHI
OKHCIIUTEIbHO-BOCCTAHOBUTENLHOTO  paBHOBecus. [lyTm  perynupoBaHusi — HalpaBJCHUs
AHAIUTHYECKON OKHCIUTEIBHO-BOCCTAHOBUTEIILHON PEAKIIUU.

68. DnexkTpoXuMHuUecKas M DIEKTPOJUTHYECKas SUYEHKHU. OJIEKTPOaHAIMTHUUECKHE
METO/IbI.

69. Hcnonb3oBaHHWE  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUHMl B  aHaJIHU3E
(umeHTUhUKALNS, METO/IbI pasaeneHus u KOHIICHTPUPOBAaHHS, OKHCIIUTEIIbHO-
BOCCTaHOBUTEJIbHOE TUTPOBAHHE, HNEKTPOXUMUYECKUE METOIBI U IPYTHUE).

Tema 11

70. Ot60p npoOsI 1 ananu3a. [IpencraBurenbHOCTH MPoOHI. [lepBuynas (reHepanbHas)
npoba.

71. Metonpl cokpatieHus mpoOsl (KBapTOBAHUS U JIP.).

72. JlabopaTopHasi ¥ aHATUTHYECKas TPOOHI.

73. @akTopsl, 00yCIaBIMBAIOIINE pa3Mep U CIIOCOOBI 0TOOpA MPEACTaBUTENFHON POOHI.

74. CiocoObI MOTyYeHUs cpeaHel MpoObl TBEPABIX, )KUAKUX M Ta3000pa3HbIX BEIICCTB.
OT16op npeacTaBUTeNbHON MPOOBI OMOJIOTMYECKHX MATEPHAJIOB.

75. OT60p TpeaCTaBUTENHHOM MPOOBI TPOMBITIUICHHBIX M OBITOBBIX OTXOJ/OB.

76. OnacHOCTh ¥ TOKCUYHOCTh XUMUYECKHUX BEIIECTB.

77. OcHOBHBIE CpelncTBa TMepeBoaa MpoObl B (opMy, HEOOXOMUMYIO JUTsl JAHHOTO BHAA
aHanmu3a. PacTBOpeHHMe B pa3iMuYHBIX Cpelnax, CIEKaHWe, CIUIaBICHUEe, MHKpPOBOJIHOBAS
00paboTka u Jp.

78. CpezncTBa yCTpaHEHHS U y4eTa 3arpsi3HEHH U ITOTeph MPHU MPOOOIIOATOTOBKE.

79. Bona B mpo0ax ¥ METOJIbI €€ OTPEICIICHHS.

Tema 12

60. Ompenenenue "HEU3BECTHOE BEMIECTBO'"; BUABI MPOO HEU3BECTHOTO BEIIECTBA,
HCTOPHUSI IPOOBHI.

61. HMcnonp3oBaHUE CTAaHIAPTHBIX M HECTAHAAPTHBIX METOJOB, CEHCOPHOTO aHaln3a,
AKCTIEPTHBIX CHCTEM M TECT-METOOB MPHU ONPEICTCHUN COCTaBa HEU3BECTHOTO BEIIECTRA.

62. [loaroroBka BellecTBa K KAYECTBEHHOMY aHAJIH3Y.

63. Be16op cxembl aHamm3a.

64. IIpoMBIIIUICHHBIE U OBITOBBIC OTXO/IbI KaK OOBEKTHI aHAIH3A.

65. UK-crekTpoCKOmus B aHAJIN3€ HEU3BECTHOTO BEIIECTBA.

7.1.2. Kypc — 2, cemectp — 4

Tema 1

1. OcHOBHBIE METPOJIOTHUYECKHUE XapaKTEPUCTUKU METOJ0B aHAIM3a.

2. I'panuna onpeneneHus BEUIECTBA.

3. [IpuHIMIBEI BEIOOpA METO/IAa aHATN3A.

4. CucreMaTn4yecKue U ciaydyaiHble NOTPEIIHOCTH XMMHUECKOT O aHAJIN3A.
5. CiocoOsI MPOBEPKHU MPABUIILHOCTH PE3YIbTATOB aHAIH3A.
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6. CrannmapTHbie 00pa3ibl COCTaBa BEIIECTB M MaTepuasioB. CTaHAapTHEIE BEIIECTBA.
7. Ctatuctuueckas o0paboTKa U MpeJICTaBlIeHHE Pe3yIbTaTOB aHAIN3A.

8. IlorpemHocTy pa3HbIX METOAOB U CTaJAUN aHAJIN3A.

9. Ananmutuyeckas ciayx0a. AKKpeIuTanus aHaTUTUYECKHUX JJabopaTopuil.

10. ATtTecranus METOUK XMMHUECKOTO aHAJIN3A.

Tema 2

11. [IpyHIMO U METPOJIOTHUECKUE XapaKTEPUCTUKU METO/IA.

12. TpebGoBaHUS K OCajJIKaM B aHATU3E.

13. Cxema oOpa3oBanus ocaaka. Kpucrannnueckue 1 aMoppHbIE OCaIKH.
14. 3aBUCUMOCTB CTPYKTYPBI OCaJIKa OT €r0 CBOMCTB U YCJIOBUM OCAXKIACHHUS.
15. YcnoBust 06pa3zoBaHus KPUCTANIMYECKUX OCAIKOB.

16. 3arps3HeHue ocajika U Clioco0bl €ro NpeIoTBpaICHHMSL.

17. KonnouaHele CUCTEMBI B TPABUMETPUUYECKOM aHAJIM3e.

18. IlorpemHocTy B TpaBUMETPUYECKOM aHATU3E.

19. Heopranuueckue 1 OpraHi4ecKie 0CaJuTeIN B aHAJIU3E.

Tema 3

20. Metoas! THTpEMeETpHYecKoro aHanu3a. Kimaccudukanus. [TorpemHocts MeToa.

21. TpeboBaHus K peakldsM B THTPUMETPHUUECKOM aHAIIU3E.

22. CnocoObl BBIpOKEHHsSI KOHIICHTPALMH pacTBOPOB B TUTPUMETPUH. PacueTs
pe3yabTaTOB TUTPUMETPUUYECKOTO aHAIN3A.

23. 3aKOH SKBHUBAJICHTOB, ()aKTOP SKBHBAJICHTHOCTH.

24. Touka SKBHUBAJICHTHOCTH U KOHEYHAsl TOYKA TUTPOBAHHUSI.

25. IlepBuuHbIe M BTOPUYHbIE CTAHIAPTHI, TpeOOBaHUs K HUM. DUKCaHATBI.

26. ABtomaTtmyeckue TUTpatophl. OnpenerneHne HEOPraHMYEeCKUX W OpPraHUYECKUX
COCIIHCHUM.

27. KACIIOTHO-OCHOBHOE TUTPOBAHUE. XapaKTEPUCTUKA METOA.

28. KpuBble TUTPOBaHUS.

29. KHclI0THO-OCHOBHOE TUTPOBAHUE B HEBOJAHOM Cpejie.

30. KucnotHo-0cHOBHBIE HHAMKATOPBI. loHHas 1 XpoMoopHast TEOpHsI UHAUKATOPOB.

31. BeiOop nHauKatopa sl yCTAaHOBJICHHUS] KOHEYHOW TOYKH TUTpoBaHus. [lorpemHoctu
TUTPOBAHUSI.

32. IlpuroToBneHne W  CTaHAapTU3alUMs  pacTBOpa  THUAPOKCHUIA  HATpHI,
XJIOPOBOJIOPOJHOM KUCIIOTBHI.

33. Anamu3 cMmecu KkapOoHaTa W THApPOKapOOHATa HATpusA, cMecH KapOoHaTa H
TUIPOKCU/IA HATPHSL.

34. Onpenenenue a3ota no Merony Keenbnang v cojieil aMMOHUSA TIPSMBIM U HEMIPSMBIM
METOJIaMHU.

Tema 4

35. Ilepmanranaromerpus. [Ipunuun metoaa. [Ipumepsl npakTHUYECKOrOo MPUMEHEHHS.

36. KpuBas tutpoBanus. [IpuunHBI, KOTOpbIE BIUSIOT Ha XOJ KPHUBOM TUTPOBAHUS:
KOHIIEHTpaIKsi HOHOB BOJIOPOia, MOHHASI CHJIa pacTBOpa, KOMILIEKCOOOpa3oBaHHeE.

37. CriocoObl huKcaluy TOYKUA SKBUBAJIEHTHOCTH.

38. Unaukatopsl. OMMOKHA TUTPOBAHUS.

39. Nono- u monuMerpuueckoe TuTpoBaHue. CucreMa HOA-UOAM] KaK OKUCIUTENb U
BOCCTAHOBHUTEIIb.

40. Meron mnpsMOro THUTpOBaHUS. MeToabpl OOpaTHOrO THUTPOBAHUS, TUTPOBAHME
3aMECTHUTEIIA.

41. Huxpomaromerpus. Ilpunuun merona. Muaukatopel. PuKcHpOBaHME KOHEUHOU
TOYKHM TUTpOBaHM. [IpakTudyeckoe NCnoab30BaHUE METO/IA B aHAIIU3E.
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42. bpomaromeTpusi, UEpUMETpHs, TUTAHOMETpHs, BaHazaToMmeTpus. IllpuHUUIIBI
MmeTon0B. MHaukaTopsl. Cioco0b! GUKCUPOBAHUS TOUKU SKBHUBAJIEHTHOCTH.
43. OnpeneneHre HEOPraHMYECKUX U OPraHUUECKHUX BEIIECTB.

Tema 5

44. Kpusas tutpoBaHusi. CriocoObl ornpeieJIeHus] KOHEYHOUW TOYKHU TUTPOBAHUSI.
45. TuTpoBaHUE CMECU UOHOB.

46. Muaukatopsl. OmubKa TUTPOBAHMUSL.

47. Apreatomerpus. [Ipumepsl MpakTUUECKOTO UCTIOIB30BAHHUS.

48. Onpenenenue XJ0pua0B B IPUPOIHBIX U CTOUHBIX BOJIAX.

Tema 6

49. Heopranuueckue 1 OpraHn4ecKue TUTPAHThl B KOMIUIEKCOHOMETPHH.

50. IIpuMeHeHrEe aMHUHOTIIOIMKAPOOHOBBIX KUCIOT B KOMIUIEKCOHOMETPHH.

51. IlocTpoeHue KpUBBIX TUTPOBAHUS.

52. MeTtaanoXpoMHble MHIUKATOPbI U TpeOOBaHUs, IPEbSIBIAEMbIC K HUM.

53. Baxknelinme yHuBepcalbHbI€ U CHEUPUIECKIE METATNIOXPOMHBIE HH/IUKATOPBI.

54. CrocoObl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS: MpsIMOe, 0OpaTHOE, KOCBEHHOE
10 3aMEILEHUIO.

55. CeneKTUBHOCTb TUTPOBAHUS U CIIOCOOBI €€ MOBbIeHHs. [lorpenHocTs THTpOBaHUS.

56. Ilpumepsl mpakTHUecKoro mpuMeHeHus. OrnpeneneHue Kajablus, MarHus, )enesa,
QIIOMUHUS, MEIH, IIMHKA B IPUPOHBIX U MPOMBIIUIEHHBIX 00BEKTaX.

57. Onpenenenue 001IeH KECTKOCTUA BOJIBI.

Tema 7

58. [Ipamas norenurometpus. [IpuHmn meroza.

59. WUsmepenue mnoreHnmanza. OOpaTuMmble M HEOOpPAaTUMBIE  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CUCTEMBI.

60. InnukaTopHbIE 3JEKTPOIBI.

61. MonomeTpusi. CeHCOpBI B aHAIU3E.

62. Knaccudukanusi MOHOCENEKTUBHBIX 3JEKTPOJOB: AJIEKTPOAbl C TOMOTCHHBIMH M
reTepOreHHbIMU KPUCTAIIIMYECKUMHI MEMOpaHAMHU.

63. CTEKIIsTHHBIE DIIEKTPOJIBI.

64. DeKTpobl C MOABUAKHBIMUA HOCUTEIISIMHU.

65. depMEHTHBIE U Ta304yBCTBUTEIBHBIE JIEKTPOJIBI.

66. DnexktpoaHas GyHKIHS, KOOPPHUITUEHT CETCKTUBHOCTH, BPEMS OTKITHKA.

67. IlpuMepsl NpakTUYECKOro NpUMEHEHMsT HoHoMeTpuH. Ompexnenenue pH, moHOB
IIEJIOYHBIX METAJIJIOB, FAJIOTC€HUI-MOHOB.

68. TpeGoBanust K  XUMHYECKUM ¥  DJIEKTPOXMMHUYECKMM  pEakiusM B
NOTEHIMOMETPUYECKOM TUTPOBAHUMU.

69. naukaTopHbIE AJIEKTPOJABI M 3JIEKTPOJbl CPAaBHEHUS IPHU MCIIOJIB30BAHMM Pa3HBIX
TUIIOB XUMUYECKUX PEAKLUH.

70. OnpeesieHre TOYKU SKBUBAJICHTHOCTH.

71. ABTOMaTH4€CKOE MOTEHIIMOMETPUYECKOE TUTPOBAHUE.

Tema 8

72. Ilpupoja aHaIUTUYECKOIO CUTHAJIA B METOAaX BOJILTaMIIEPOMETPHH.

73. ®akTOpHI, BAUSIONINE Ha BEIMYUHY MpeaeabHOro 1u(Gy3u0OHHOTO TOKA.

74. KadecTBEHHBIII M KOJIMYECTBEHHBIH BOJIbTAMIIEPOMETPUUECKUN aHain3. MeTosl
KOJIMYECTBEHHOTO ONPEJEJICHUS BEIECTB B BOJbTAMIIEPOMETPHH.

75. Bonbsramnepomerpust c TBEPABIMU 3JIEKTPOJaMH. HNuBepcroHHas
BOJITAMIIEPOMETPUS, OCOOEHHOCTH METO/1a, UyBCTBUTEIBHOCTh METOAA.
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76. Awmmepomerpus. CyTh MeTOAa W OCOOCHHOCTM B CpPaBHEHUU C TMPSMOI
BOJIbTAMIIEPOMETPHEH.

77. KpuBbIEe aMIIEpOMETPUYECKOTO TUTPOBAHHSI.

78. IlpuMepsl UCTIOIB30BAHUS METO0B BOJIHTAMIIEPOMETPUU B aHAIHM3E MPOMBIIUICHHBIX
00BEKTOB M OKPYKAIOLIEH CPEeIbl.

79. MeTtponoruiyeckue XapakTepuCcTUKHA METO/.

Tema 9

80. Kynmonomerpus. [Tpuamun merona. Knaccudukamus meronoB. OCHOBHBIC YCIOBHUS
MPOBEJCHUS KyTTOHOMETPHUECKHUX OIpeIeTICHHIA.

81. Ilpsimasi kynoHOMETpHsS. YCIIOBUSI TNpoBeneHUs aHanm3a. CriocoObl onpenesieHus
KOJIMYECTBA IJIEKTPUUYECTBA, TIOTPAUEHHOTO Ha AJIEKTPONpEBpallleHne KOMIIOHEHTa, © MOMEHTA
3aBEPIICHUS JICKTPOXUMHUICCKON PEAKITHH.

82. Kynonomerpuueckoe tutpoBanue. OmnpeneneHre KOHEYHON TOYKM TUTPOBAHUS B
KYyJIOHOMETPUIECKUX MeToiaX. [IpenmymecTBa 1 orpaHUYCHUS METOIA.

83. Ilpumepbl KyJTOHOMETPUUYECKUX OMpPENEICHUM OpraHMYeCKUX M HEOpraHMYeCKHX
BEIIECTB, Ta30B.

84. KonaykromeTpuyeckue MeTOAbI aHanmu3a. [lpupona aHaTUTHUECKOrO CHUTHAIA.
[Ipsimast KOHIYKTOMETPHS U KOHTyKTOMETPUICCKOE TUTPOBAHUE.

85. IIpumeps! onpeneneHe METOI0M KOHIYKTOMETPHUH.

Tema 10

86. Criektpel atoMOB. OCHOBHBIE U BO30YKJI€HHBIE COCTOSIHUSA aTOMOB. XapaKTEpUCTHKA
CIIEKTPAJIbHBIX JIMHUWA: TIOJIO)KEHUE B CIEKTPE, HWHTEHCUBHOCTH, CBSI3b HMHTEHCUBHOCTH C
KOJIMYECTBOM M3JTyUaIOIIUX YACTHII.

87. IIpyHIMT ¥ aHATUTUYECKUM CUTHAJI aTOMHO-3MHUCCHOHHOTO METOA.

88. KauectBenHbIi u KOJINYECTBECHHBIN ATOMHO-3MHUCCUOHHBIN aHamus.
MeTponornueckne XapakTepuCTUKN U AaHATUTUYECKHE BO3MOXKHOCTH.

89. OCHOBHBIE Y3IIbI CHEKTPATBHOTO MprOopa. CTUIOCKOI, CIIEKTPOrpadBbI.

90. ABTOMaTMYe€CKH AaTOMHO-DMUCCUOHHBIA aHanu3. KBantomeTpsl. XUMHUKO-
CIIEKTPAJIbHBIN aHAJIN3.

91. ATOMHO-PMUCCHOHHBIN a”HaIn3 C WHIYKTUBHO-CBSI3aHHOM ILIa3MOMH.
Mertposiornueckue XapakTepUCTUKU U aHATUTHYECKUE BO3ZMOXKHOCTH.

92. DMuccroHHas TUIaMeHHast POTOMETPHS.

93. AtoMHO-(ITyOpECIIEHTHBIN aHATH3.

94. ATOMHO-aOCOpPOITMOHHBIA CHEKTPaIbHBIM aHamu3. [IpUHIMI W aHATUTUYECKHI
CUTHAJI METOJA.

95. UcTOYHMKH U3TydYEeHUsI. ATOMH3ATOPHI.

96. KonuvecTBeHHBII aTOMHO-a0COPOIIMOHHBIN aHATN3 MPUPOIHBIX U MPOMBIIUICHHBIX
00BEKTOB.

Tema 11

97. AHanuTHYecKH€ CUTHaJbl. 3aKOH CBETONOTJIOMICHHWS B aHaiu3e. 3aKOoH
aaauTUBHOCTH. [IpuHIUMOBI METOAOB. MeTpojornyeckue XapakTepUCTHKH W aHaJIUTHYECKHe
BO3MO>KHOCTH METO/IOB.

98. doroMeTpudecKkue cucTeMbl. Peakiuu B poTOMETpHUH.

99. Bb160p aHATUTHYECKUX YCIOBUN (POTOMETPUUECKHX PEaKIIUil.

100. Bousinue paznudHbIX (aKTOPOB HA BETUYHHY aHAJTUTHICCKOTO CUTHAJIA.

101. ®oToMeTpuUecKre aHATUTUYECKHE PeareHThl, TPeOOBaHUS K HUM.

102. CrocoObl ompeneneHuss KOHIEHTpAIlMU aHaluTa. ['paaynpoBOYHAs] 3aBUCHMOCTb.
Mertoa no6aBok. @otomerpudeckoe TutpoBanue. JAuddepennumansuas poromeTpusi.

103. AHann3 MHOTOKOMIIOHEHTHBIX CMECEH.
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104. CnextpodoToMeTpHs Kak METOJ] HCCIIEIOBAHUS PEAaKIUil B PACTBOPaX.

105. ABromaTrnueckas GpoToMeTpus.

106. I'nOpuHBIE METOBI B CIEKTPO(HOTOMETPHH.

107. Buzsl TIOMMHECLEHIINH, UCTIOIb3yEMbIE B aHAIIU3E.

108. 3axon Crokca-Jlommens. [IpaBuiio 3epkanbHOi cuMMeTpuu. 3akoH BaBuioga.

109. ®akTopsl, BIUAOLIME HA UHTEHCUBHOCTD JIIOMUHECIICHLINH.

110. KonnuecTBEHHBIN aHAIN3 JTIOMUHECIIEHTHBIM METOIOM.

111. Tymenue TFOMUHECHEHIINH.

112. MeTponoruueckue XapakTepUCTUKU U aHAJTUTHYECKUE BO3MOKHOCTH METOA.

113. [MpuHnunuansHas cxema npudopa.

114. TIpumepsl UCHOIB30BAaHUS JTIOMUHECIIEHTHOTO METOJAa aHaJlM3a B aHAJIUTHYECKOU
XUMHHU.

115. VYcioBuss BOSHHKHOBEHMSI aHAJIMTUYECKOTO CUTHana npu B3aumojeictsuun UK-
U3JTy4YEHUs C BELIECTBOM. TUMHMYHBIE ONpe/ieisieMble BEILIECTBA.

116. 3akon cBeronornouienus B MK-o6mactu.

117. XapakTepucTuka aHanuTuueckoro curtaia B MK-cnekTpoMeTpun M TEXHHKA €ro
U3MEPEHMSL.

118. Xapaxtepuctuueckue mnojocel mnornomenuss B HWK-cnexkrtpe, wnaeHtudukanus
METOJIOM CTPYKTYPHO-TPYINIIOBOTO aHAIN3A.

119. Konmnuectennsiii UK-ciekrpomeTpuueckuii anaius.

120. MeTponoruueckue XxapakTepuCTHKH.

Tema 12

121. Ilpupoma XapaKTE€pPUCTUYECKOTO PEHTTC€HOBCKOTO  M3Jy4YeHHUA.  XapakTep
3aBMCHMOCTH €T0 YacTOThI OT 3apsiza sapa atoMa (3akoH Mo3zinn).

122. TlpuHIMO peHTreHOo(IyOPECICHTHOTO METO/a aHajan3a, METOJbl BHYTPEHHETO M
BHEIIHETO CTaHIapTOB.

Tema 13
123. TlpuHIUI Macc-CIEeKTPOMETPUYECKOro MeToja aHanu3a. [IpuHiunuanbHas cxema
Macc-CIeKTpoMeTpa.

Tewma 14
124. IlpuHUMOBI METOJOB SIAEPHO-MArHUTHOTO U DJIEKTPOHHO-TIApaMarHUTHOTO
pe3oHaHca.

125. 3akoH pPaarOaKTUBHOTO pacnaza. [TpunIUTIEI pPaar0aKTUBHOTO U
pPaaIuOMETPUUECKOTO METOIOB aHAIHU3a.

126. Tlpunnum pabOTHI CYETYMKOB PATUOAKTHUBHOTO H3IYUYEHUS — HWOHHU3AIMOHHOMN
KaMCpPbI U ra3opa3psaaHOro C4eT4YuKa. E,Z[I/IHI/ILU:I HN3MCPCHUSA PAANOAKTUBHOCTH.

127. B dem 3akmro4aeTcsi CyTh KHHETHYECKMX MeToAoB aHanmu3a? TpeboBaHwus,
MMPEABABIACMBIC K MHAUKATOPHBIM PCAKIIUAM.

Tema 15

128. BemiecTBeHHBIN aHanMM3 (BBISIBJICHUE M KOJWYECTBEHHOE OIPEIEICHUE OTIACITHHBIX
XUMHUYECKHX U (pru3nyeckux popM KOMIOHEHTOB).

129. HenecTpyKTHUBHBIN aHAIHU3.

130. BHenabopaTtopHblii aHATIHU3.

131. ABTOMaTu3anus agaiansa.

132. Munuatiopu3auust CpeACTB aHalu3a W aHaliu3a B LEJIOM. MUHU-aHAIU3aTOPBHI.
Hcrnons30BaHNE MUKPOUYHUTIOB.

133. MHoroctynenyarslii ananu3. CKpUHHUHT 1PO0.
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134. 3ameHa TMOKOMITIOHCHTHOTO aHajK3a paclo3HaBaHWEeM oO0Iero obpasa OOBEKTa.
DJEKTPOHHBIE HOC U SA3BIK.

135. [TonynpoBOoAHUKOBBIE Ta30BbIE CEHCOPHI. BHOCEHCOPHI.

136. T'uOpuauszamusi METOAOB M CO3JaHME COOTBETCTBYIOLIMX NPHOOPOB: COUYETAHUE
IpOOOIIOATOTOBKY U ONPEEIICHUs; COUETaHUE Pa3JeICHUs U ONpPEAENICHUs; COUYETaHUE Pa3HBIX
METOIOB OIpEeJIeICHUs.

137. IlumeBble MPOIAYKTHI, JIEKAPCTBA M OOBEKTHI MOJIEKYJIIPHON OMOJIOTHH, MEIUIIUHBL,
OMOTEXHOJIOTMH — IPUOPUTETHBIE OOBEKTHI aHAJIH3A.

138. HoBble m MOAu(MUIIMPOBAHHBIE AHAIUTHYECKHE (OPMBI B ONTHYECKUX METOJaxX
aHanmu3a.

7.2. Obpazen coaepaHus SK3aMEHAIIMOHHOTO Owiera (mpU HAIWYUHM HK3aMEHa IO
JTUCIIUTIITNHE)
3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. OcHOBHBIE MPU3HAKU KOMIUIEKCHOTO COeAMHEHHUS. UTO Takoe KOOPAMHAIIMOHHOE
YHCIIO U JEHTATHOCTH uranjaa? Mcnoiap3oBaHNEe KOMIUIEKCHBIX COCTMHEHUI B aHATTH3E.
2. Bo cKkoiBKO pa3 M3MEHHUTCS PACTBOPUMOCTH Sr(103)

Sr(NO3 )2; 6) 0,1 M pactBope NalO; [0 CPAaBHEHUIO C HACBILIEHHBIM BOJAHBIM PAcTBOPOM?
HPSr(IO3)2 = 33 . 10_7

2 B: a) 0, M pactBope

3. Beruncnuth OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIN IOTCHIMAJI B pacTBOpC,

conepramem 158 wn  KMnO. o1 yomn  MPSO, pH =27

EOMnO[,H+ it =1.51B

B cnyuae BeneHus yueOHOTo mpoliiecca ¢ HCIOJIB30BAHUEM JJIEKTPOHHOIO OOy4YeHUsS U
TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep)KaHWe OuieTa MOXKET OTIUYAThCA OT
MIPUBEJICHHOTO.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVHAKOT OBYUAIOILIMECS

OOmmast omeHKa 3HAHWK OOYYArOMIMXCS MO AWCIHHILINHE mpoBoauTcs mo 100-0ayumpHOM
[IKale MCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxe. OpraHu3aliioHHO-y4eOHas
paboTa B ayJUTOPHH OIICHWBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK TOCEIIAEMOCTH 3aHSTHI,
CBOCBPEMCHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHHUX 3a/laHUil, aKTUBHOCTh BO BpEMs
NPOBE/ICHUS JICKIMOHHBIX W Ja0OpaTOPHBIX 3aHATHH (y4acTHe B OOCYXIEHUH TEKYIIETO U
NPOIIEHHOTO MaTepuaia, peuieHue 3a1ad u T.11.).

8.1. Cemectp 3 ouyHas ¢opma 00yueHHs

Howmepa paznenos Bugst pabot Maicnmanboe
KOJINYECTBO 0aJsioB
Opranu3aioHHo-yuebHas paboTa B ay IUTOPUH 20
1-12 CamocrositenbHas paborta 10
KonTtposnpHast pabota 20
NTOT'O 50
DK3aMeH 50
OO0muii uTor 3a cemecTp 100
8.2. Cewmectp 4 ounas popma oOydeHUs
Howmepa paznenos Buast pabot Maicnmabroe
KOJIMYECTBO OAIUIOB
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OpraHu3aioHHO-y4eOHas paboTa B ayAIMTOPUH 20

1-15 CamocrostenbHas pabora 10
KoHTposnbHas pabota 20

UTOI'O 50
DK3aMeH 50
OO0mmii UTOT 3a ceMecTp 100

8.3. Cemectp 3 o4yHO-3a04HasA hopMa 0OyUeHUs

Howmepa paznenos Bunst pabot Maxcumanpioe
KOJIMYECTBO OAJIOB
.12 Opraau3amoHHO-y4eOHas paboTa B Ay TUTOPUH 20
CamocrosrenbHas pabora 30
HUTOTI'O 50
DK3aMeH 50
OO0mmii UTOT 3a ceMecTp 100
8.4. Cemectp 4 ouHO0-3204Hast popma 00yUueHUs
Howmepa pa3nenoB | Bunel pabot MaxcumasbHoe
KOJIMUYECTBO 0assioB
1-15 Opraan3annoHHO-y4eOHas padoTa B ayAUTOPUHI 20
CamocrositenbHas pabora 30
NTOT'O 50
OK3amMeH 50
OO0muii uToT 3a cCemMecTp 100

CooTBeTCTBUE OAIIOB OLIEHKE

OrieHKa 110 IITHOAIIBLHOM IIIKaJIe
KonnuectBo 6auioB u3 v
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auer
3a4eT

90-100 A OTJIMIHO 3a4TEHO
80-89 B 3a4TECHO
75-79 C XOpottio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIIEHO SATOHO
35-59 FX HE 3a4TECHO

034 F HEYJIOBJICTBOPUTEIHLHO e 3a9Tem0

9. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOLIECCA JIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/10OB

B xoxe peanuzanuu AUCHMILTUHBI UCTIONB3YIOTCS CIEAYIOIINE TOTOTHUTEIbHbBIE METOIbI
00y4YeHUsI, TEeKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllUH O00yJaIONIUXCcs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

- JIeKUMu O(OPMISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYHMHOIO C
MIOMOIIIHI0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM IMPOTPAMMHBIM 00ECTIICUCHUEM;

- JUIS ~ BBINIOJMHEHHWs]  3aJaHus TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaKXKE UCTIOIh30BAaHUE COOCTBEHHBIX YBEIIMINBAIONTUX
YCTPOMCTB;

- MUChMEHHBIC 33JIaHUsT OPOPMIIIOTCS YBEITHUECHHBIM MIPU(TOM.

2) JUTSI TITYXHMX U CIa00CTBIIIAIINX
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- JEKIHA OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3a[aHUs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOM (hopMe;

- 9K3aMEH TIPOBOJHUTCS B MHCHBMEHHOH (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

3) JUIS JIMLL C HApYIIEHUSIMU OTIOPHO-JBUIaTEIbHOTO anmnapara:

- JeKuuu Oo(QOpMIISIIOTCS B BHUJAE DJEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO C
TIOMOIIBI0 KOMITBIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCIieueHUEM;

- IIUCbMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OPME HITH BBITIOJIHSIOTCS B TTMCEMEHHOMN
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TpPEIYyCMATPUBACTCS YBEIUYEHHUE BPEMEHU [UIS TOJTOTOBKH
OTBETA.

[Iponenypa  mpoBeleHHsS  NPOMEXKYTOYHOW  aTrTecTallidl Ui OOyYaromuxcs
yCTAHABIMBAaETCSI C Y4YETOM MX HMHIMBUAYAIBHBIX ICUXO(U3MYECKHMX OCOOEHHOCTEH.
[IpomexxyTodHast aTTeCTaus MOXKET MTPOBOIUTHCS B HECKOJIBKO ITAIIOB.

IIpoBeneHue mpoueaypbl OLEHUBAHHUA pPeE3yJbTaTOB OOy4eHHUs JOIMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K UH(GOPMAILIMOHHBIM U OubinorpaduyeckuM pecypcam B CETH
WuTepHer nmns kaxkmoro oOydwaromerocst B (opMax, aganTUPOBAaHHBIX K OTPAaHUYCHUSM HUX
3]I0pOBbsI U BOCTIPUSITHS UHPOPMALIUU:

1) JUTSL CIIETBIX U CTIa00BUIAIIMX:

- B IIEYaTHOM (popMe yBEITUUEHHBIM IIpU(TOM;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— B IIEUaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 111 00YYaroIuXcsl ¢ HAPYUICHUSIMU ONIOPHO-/IBUTATEIBHOTO arlnapara:

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10.  MATEPUAJIBHO-TEXHWYECKOE OBECIIEYHEHME YYEBHOI'O
IMTPOLECCA

VYuebnsle 3ansTus npooaaTcs B IX yuebnom kopmyce oul'Y (r. Honenk, yu. lopca,
17a). lns mpoBeneHusl JICKIIMOHHBIX 3aHATUN TpeOyeTcsl ayuTopusi, 000pyI0BaHHAsT MEIOBOU
WIN MapKepHOH MOCKOH, MyJTbTUMEIUMHBIMN MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOM
Mebenu Ui CTyACHTOB, pabodee MecTo MpernoaaBarens, Bbixoa B IHTepHeT — mpoBoiHOM win ¢
ucnons3oBanuemM Wi-Fi.

OGopynoBanue  jabopaTopuidi H  CHEIUAIM3UPOBAHHBIX  KaOWHETOB  Kadeapbl
AHATUTUYECKOW XUMHH, B KOTOPBIX MPOXOIUT HM3YYEHHE Kypca «AHATUTHYECKAS XUMHS:
aTOMHO-a0copOMoHHbIN  criekTpodoromerp CarypH-2, npuOOpHBIE KoMIUIeKC ['padur-2,
aToMHO-a0copOrmonHbIil cnekrpodotomerp C-11511K, Bech anamutuyeckue WA-33, atomHoO-
abcopOrmonHbIid criektpodotomerp CarypH-3, monomep M-160MU, cmexrporpad MCII-30,
doroanekrpokonopumerp KDK-2, snexrponnsie Bechl AXIS ANG 200C, ycraHoBka st
HeIJIaMeHHOTO omnpeneneHus pryTu «tOmus», mudpoas madoparopus «Releony.

Jliss  caMOCTOSITENNBHON pabOThl HCIIONB3YIOTCSI TEKCTOBBIE U DIIEKTPOHHBIE PECYPCHI
Hay4Holi OMOMMOTEKH YHHMBEPCHTETa W JIPYTUX 3JICKTPOHHBIX OWONMMOTEUHBIX 0a3 MaHHBIX,
y4eOHO-MeToIuuecKoe oOecredeHrne, NpPEeACTaBICHHOE B Y4YeOHO-METOJMUECKOM KaOuHeTe
['maBHOTO KOpITyCa (aym.405).

[Ipy u3y4eHUH NUCUUTUTHHBI MIPUMEHSIOTCS SJIEKTPOHHOE OOydYeHUE U TUCTAHIIMOHHBIC
oOpa3oBaTenbHble TeXHOJIOTUU. C HCHOJIB30BAaHUEM pPECYPCOB IIATGOPMbI JAUCTAHIIMOHHOTO
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00pa3oBaHMUsl OCYHIICCTBIISICTCS TEKYIIMM KOHTPOJb 3HAHMM OOYyYalolMXCs Ha OCHOBE
TECTHUPOBAHUS U MPOBEPKH PE3YIHTATOB CAMOCTOSITENIbHON PaOOTHI.

11. PEKOMEHJAYEMAJS JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Ananutuueckas xumus [Tekcr]: B 3-Xx Tomax: y4eOHUK Ui CTYACHTOB BY30B,
00yJarOIIUXCsl TI0 HAPABIICHUIO U crienuamn3anuu «Xumes». T. 1. MeTtoasl uaeHTUPUKAIN U
onpexaenenust Bemects / mog pea JI.LH. Mocksuna [A.A. bemtoctun u ap.]. — M.: Akanemus,
2008. - 576 c.
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TUTPUMETPUUECKUI METOJbl B aHAIM3€ MPHUPOAHBIX M IPOMBILUICHHBIX OOBEKTOB: [yueo.
nocobue] [Dnexrponnsiii pecype]./ Y. A. IlleBuyk, T. H. CumonoBa, A. H. Pokyn ; JloHenkuii
Hall. yH-T. - Jlonenk : Bedep, 2009. - 390 c.

5. AnemacoBa A.C. MeTosabl HACHTU(DUKAIIMH U OTPEICICHUS BEIECTB: MPAKTUKYM IS
cryaeHToB HamnpapieHuss noArotoBku 04.03.01 «Xumwus», 04.05.01 «DynpameHTanbHas u
npuknagHas xumus» / A.C. Anemacoa, A.H. Pokyn, H.J[. lllenuna, A.B. JoOpsiaun, O.A.
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01.09.2023). — Pexxum noctyna: cBoOOAHBIN, oAnucka. HeoOxonuma ycTaHOBKa MPOTPaMMHOTO
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[I0JIb30BaTENE. — TEKCT: 2JIEKTPOHHBIMN.
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— Honemnk, 2016- . — URL: http://library.donnu.ru/ (mata oGpamenus: 01.09.2023). — Pexum
ocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIN.
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13. [TPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmopatusHas munen3us oY Ne 46472919)

3. Microsoft Visual Studio (unien3ust mporpammbl Dream Spark mist BeIcImx y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munenzun GPL, Apache,
BSD mist cB0G01HOTO IPOrpaMMHOTO 00eCTieueHHs).



