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Pa6ouasi TporpamMma IUCIHUIUIAHBL «AHATMTHICCKAs XUMHUD» VI o0ydJaromuxcs 1o
crermambrocTd 04.05.01 OyHnaMeHTanbHas W IPUKIAIHas XUMUSI, COCTABICHA Ha OCHOBAHUU
®e/epalbHOTO TOCYIAPCTBEHHOTO 00pasOBaTENbHOIO CTaHAApTa BBICIICTO oOpa3oBaHMsA —
cremmammrer 1o  cremmanpHocTH 04.05.01  QynnameHTanpHad M NpUKNafHas XAMUS,
YTBEpIKIEHHOTO TIpHKasoM MEHHCTEPCTBA oGpaszoBanus W Hayku Poccmiickod Penepanunu OT
13 monss 2017 ©. Ne 652 (¢ m3m. u pom.), Ilopsaka opraHMsanuu H OCYIICCTBIICHHA
00pa3oBaTeNIbHON JEeSTEIbHOCTH MO0 00pa3oBaTeIbHBIM [IPOrpaMMaM BBICIIETO o0Opa3oBaHus —
mporpaMmaM — Oakanappuara, IporpaMMam — CHCIHAIATETd, IporpaMMaM  MarucTpaTypel,
YTBEPAIEHHOr0 TpuKasoM MUHHMCTEPCTBA HAYKM M BBICIICTO obpaszoBanus Poccmiickoit
®enepamzn ot 06 ampems 2021 r. Ne 245 (c ¥3M. H JIOIL.), B COOTBETCTBHUH C y4ueOHBIM ILIAHOM,
YTBEP)KICHHBIM Y YCHBIM COBETOM ®I'BOY BO «Jlorl'Y» mist Habopa 2024 roza.

PazpaboT4uKu:

3aBeIyIOMMUi Kadeaph! aHATMTHICCKOH XUMUH, %f ey A.C. Anemacopa
J-p XUM. HayK, Ipod. ~ /

JIOTIeHT Kadeaphl aHAINTHIECKON XUMUH, njq C‘Vl‘[@ic?f{'}ﬂ' PokyH

KaHauagaT XuM. HayK, JOII.

Pa6ouas mporpamMma ofo0OpeHa Ha 3acelaHkH Kadeapbl aHATUTAIECKONH XUMUH
IIporokon ot 26.03.2024 r. Ne 13
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Iporoxon ot 27.03..2024 . Ne 2
[Tpencenatens P.W. JIeira
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l. MECTO JIMCLIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOU
[NTPOT'PAMMBI

1.1. TpeOoBaHus K IMpeaBApUTEIBHON MOATOTOBKE OOYUAIOIIMXCS, MPEIIIECTBYIONINE
Y COMYTCTBYIOIIME TUCHHUIIIINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3y4YCHHUE TaHHOM:

6a30Basi MOATOTOBKA M0 XUMHUH B 00BEME NMPOrpaMMbl CpeAHEH IIKOJIBI;

JUCHMIUIMHBL TporpamMmbl  OakanaBpuata: Heopranmueckas xumwus, Maremaruka,
HNudopmaruka, Ousuka.

1.2.  JIycuMmiauHbl, KypcOBble paOOThl U MPAKTUKHU, A KOTOPBIX OCBOEHHE aHHOU
JUCLUIUIMHBI HEO0X0AUMO KaK MpeIIIeCTBYOIIEe:

DKoJjoruyeckas aHaIUTUYECKass XUMUsS; MeTolbl pa3/ieieHus] U KOHLEHTPUPOBAHUS B
XMMHUYECKOM aHanu3e; XpomaTtorpaduiyeckue MeToJbl aHanu3a; MHCTpyMEeHTalbHbIE METO/bI
XMMHMYECKOTO aHAJIN3a BEIECTB, MATEPHAIIOB U OKPY’KAIOIIEH CPEbL;

VY4yeOHas mpakTHKa: 03HAaKOMUTeNbHAas; [Ipon3BoACTBEHHAs MPAKTHKA: MPeIIUIIIOMHAs.

2. OIIMCAHUE JUCHHUIUINHBI

2.1.  OOmrast xapaKTepUCTHKA

HanmeHoBaHue moxasarens 3HaueHHNe MoKa3aress
Hasanune o6pa3zoBaTeaIbHOM MPOTPaMMBI 04.05.01 ®ynnaMeHTabHAS U TPUKJIIATHAS
xumus (Ilporpamma cenpanuTera)
IIudp 1 Ha3BaHKE B COOTBETCTBUU C yUCOHBIM b1.b.12. AHanuTnyeckast XuMus
IUIAHOM
YacTs 00pa3oBaTEIbHON IPOTPAMMEI bazoBas dyacth
KomnnuecTBo 3a4€THBIX €IUHUL] / BCETO 4acoB 18 /648

2.2. Pacnpenenenue yacoB 1o neproaaM o0y4eHus

OO0111€€ KOJIMYECTBO YaCOB
o o = CaMOCTOSI-
opMa 2 3 o
= 2 JIEKI- nabopa- MPaKTH- TENBLHON dopma
00yueHus & 3 BCETO

59 OHHBIX TOPHBIX YECKUX paboThl + KOHTPOJIS

KOHTPOJITb
OuHas 1 2 30 75 113 218 DK3aMeH
OuHas 2 3 34 68 113 215 OK3aMeH
Ounas 2 4 34 68 113 215 DK3aMeH

OuHas, BCero 98 211 339 648

3. 1EJW AUCLMIUIMHBI

@opMHUpPOBAHHUE CHCTEMHBIX MPEACTaBICHUNM O XMUMHUYECKOM aHajau3e, €ro BUIaX M
METOJIax; 3HAKOMCTBO C AQHAJUTUYECKOM XMMHEN KaK HAayKOW; OBJIAJICHUE TEOPETUYECCKUMH
OCHOBaMH AHAJIIUTUYECKONW XMMHHM U NPHEMaMHU aHaJIW3a MPUPOJHBIX BEIIECTB U TEXHUUYECKHUX
MaTepuaioB (BIUIOTh 0 YMEHHUSI CAMOCTOSITEILHO BBIMOJIHUTH HECJIOKHBIN aHaJIU3 1O TOTOBOM
METOJIMKE); Pa3BUTHE YMEHUHN 1 HABBIKOB XMMHUYECKOTO SKCIIEPUMEHTA
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4. KOMIETEHIMN ObYYAIOUIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUS

Komnerenuuu WHaukatopsl Pesynprarel 00y4eHus
OIIK-2. OIlK-2.2. OIIK-2.2.1. 3HaeT METOAOJIOTHYECKHE
Cnocoben Hcnons3yer MOAXOAbl K CUHTE3Y M XapaKTepu3aliu HOBBIX
MIPOBOJIUTH C | CyIIECTBYIOITHE U | BEIIECTB U MaTEpUAIOB
co0uI0IeHEM pa3pabarbIBaeT HOBBIC OIIK-2.2.2. YmMmeer OIPELEIATh
HOPM TEXHUKH | MCTOJIUKU TIOJYYEHUS U | HEOOXOIUMBII Habop COBPEMEHHOTO
0e30MacHOCTH XapaKTepu3alluu BEIIeCTB | 000PYI0BaHMs, MPOrPaMMHOTO oObOecreyeHus
XUMUYECKUM u MaTepuaioB Uil | 1 TIpO()eCCUOHANBHBIX 0a3  JMaHHBIX  JUIS
3KCHEPUMEHT, peuieHus 3a/a4 | peuieHus 3a7ad B U30paHHON 00JIACTH XUMUU
BKJTFOYAsI npodeccrnoHaIBHOM WJTU CMEXKHBIX HAYK
CUHTE3, aHalln3, | AeSITEIbHOCTHU OIIK-2.2.3. Brnageer TeopeTuyeCKUMHU
U3y4YeHue " METPOJIOTHUYECKUMU OCHOBaMH
CTPYKTYpbl  H aAHAJIUTUYECKOMN XUMUU; TEXHUKOU
CBONCTB JKCIEPUMEHTAIBHON paboThI B
BEILIECTB u AHAIUTUYECKUX JlabopaTopusx; paboToi ¢
MaTepUaJIOB, JUTEPATYPOU 10 AHAIUTHUYECKOM XHMHH;
UCCIIeIOBaHHE OTIBITOM 00pabOTKH M 00OOIIeHHS MaTepuaa
MPOIIECCOB C UX Y TTIOMCKA HOBBIX SKCTIEPUMEHTAIBHBIX
y4acTHEM
5. [MPOI'PAMMA JIMCHUITJIMHBI
Tembl Bonpocsl TeMbI

Pa3zoen 1 «Kauecmeennwtii ananusz»

Tema 1. O6uiee pecTaBICHIE
0 XUMHUYECKOM aHAJIN3e

XUMHYECKUN aHAJIU3, €r0 3HAYCHUE ISl HAYKU, YIKOHOMHUKHU,
MEIUIMHBI, OXpaHbl OKpyXkaromiei cpeapl. OObEKThl aHaTu3a.
KauecTBeHHblli W KoIW4YecTBeHHBIM aHanmu3. OOBEKTHI
oOHapy>XeHHUS U ONpeeeHus (aHATUThI), COOTBETCTBYIOIINE
UM BHABl  aHanu3a  (JIEMEHTHBIH,  MOJEKYJISIPHBIH,
CTPYKTYPHO-TPYNIOBOW, BEIIECTBCHHBIN, (a30BBIA W 1p.).
OcHoBHBIE cTanuu aHanu3a (mpo6ooTOop, MPoOOMOATrOTOBKA,
U3MepeHne, o0paboTka pe3yabTaTOB H3MEpPeHHi). MeTomabl
aHanmu3a (Xumudeckue, ¢uszndeckue, (GU3NKO-XUMHUYECKHUE,
ounonornueckue). OO0Ias XapakTepPUCTUKA M KiIacCUpUKAIUS
XUMHYECKUX METONO0B aHanm3a. OOmas XapakTepucTuka u
knaccupukanus — QU3UKO-XUMHUYECKUX W (PU3HUECKHX
METO/OB. MeToAuku aHanm3a, TpeOOBaHUS K  HUM.
AHanmuTudeckas ciyx0a. JlabopaTopHbIii 1 BHETa00paTOPHBIN
aHaIn3.

Tema 2. Ananutudeckass XUMUS

KakK Haqua;I JOUCLUIIJIINHA.
VYyenne 00 aHAIUTHYECKOM
CHUT'HAJIC.

AHanuTuyeckasi XuMHUsI Kak HayKa, €€ 11U U 3a/1a4M, CBA3b
C NPaKTHUKOM XUMHUYECKOTO aHaju3a, MECTO AHAIMTHYECKOU
XUMHH B CUCTEME HayK.

OCHOBHBIC  DTaIlbI HUCTOpUHU XUMHUYCCKOI'O aHaJIM3a U
aHAJTUTHYCCKOMN XHUMUU, COBPCMCHHOC COCTOSIHHEC u
NEPCICKTUBLI ~ UX I[ElﬂbHGfIIHGI‘O Pa3sBUTHUA. OcHoBHBIC

aHATMTHYECKUE TMPOoOJIeMbl (OmpeneeHue MHKPOIIPUMECEH,




MTOBBIIIEHNE TOYHOCTH M 3KCIPECCHOCTH METOIUK, CHUKEHUE
CTOMMOCTH aHanu3a U T.1.). ConocTaBjieHUE BO3MOXKHOCTEU
pa3HbIX METOJNOB aHaiu3a. BeiOOp MeToma M METOAMKHU IJis
pelIeHNs KOHKPETHOM aHanuThyeckol 3amaun. KoHTpoib
KauyecTBa, JMATHOCTUKA, MOHHUTOPHHI W JPyTH€ THIIOBbIE
aHAJIMTUYCCKUE 3aJ1a4u. Baxueiinme HCTOYHUKU
nHpopManuu B 00JacTM  XMMHYECKOTO  aHaiuW3a U
AQHAIUTUYCCKOW XUMUU. YUeHHE 00 aHATHUTUYECKOM CHUTHAIE
Kak (hyHIaMEHTaIbHOW XapaKkTepucTuke BemecTBa. CBONCTBA
AHATUTUYECKOTO  CUTHAJA. AHAJIUTUYECKMM CHUTHal1 B
XUMUYECKHUX M HHCTPYMEHTAIBHBIX METOJAX aHajau3a.
CriocoObl  ompenesieHusl KOHIICHTPAIIMM  BEIIECTB: METOJ]
rpagyupoBOYHOrOo Trpaduka, METOJ CTaHAApTOB, METO[
100aBOK.

Tema 3. KauecTBEeHHBIN aHaIn3

HEOPTraHUYECKUX BEILIECTB
XAMUYECKHUMU n
UHCTPYMEHTAbHBIMH
METOAaMH

MeToapl KadyeCTBEHHOI'O aHaiu3a. XHUMHUYECKHUE METOIBI
oOHapykeHHst  BemiecTB.  Peakumum  oOHapyXKeHUs |
pasnenenus. KauecTBeHHbIE peakIUH, HCIONb3yeMble s
oOHapy»XEHHsSI HOHOB B PacTBOPE, MPUMEPHI TAKUX PEaKIMid U
170'¢ aQHATTUTUYECKUE 3¢ exThI. HpoOHbrit "
cucPazgentuyeckuii  aHalIM3  CMeceil  HMOHOB,  CXEMEI
MPOBEJEHUS KAYeCTBEHHOI'O aHalu3a C MpPUMEHEHUEM
TPYNNOBBIX  peareHTOB.  VHCTpyMEHTaldbHBIE  METOJbI
oOHapyXeHUS ¥ UIACHTH(PUKAIINH BEIICCTB.

XapakTepUCTUIHOCTh, YCTOMUHUBOCTh M UyBCTBUTEIHHOCTh
AQHAIUTUYECKUX  MpU3HAKoB. [loBbllleHHE  HAJIEKHOCTH
unaeHTuukanuy  (OJHOBPEMEHHOE HCIIOJIb30BaHUE psAla

MIPU3HAKOB, otbop HanOoiee XapaKTEPUCTHICCKUX
NPU3HAKOB). BO3MOXHOCTh WACHTU(HUKAIMHU PACTBOPEHHBIX
BEIIIECTB c MTOMOIIIBIO Ka4eCTBEHHBIX PEaKIHid.

XapaKTepUCTUKN YYBCTBUTEILHOCTH METOAUK OOHAPYKECHHUS.
CrocoObl  MOBBIINIEHHSA  CEJIEKTHBHOCTHM  KayeCTBEHHOM
peaKLII/II/I. HOHSITI/IG 0 TECT-MCTOOax, nux HpI/IMeHeHI/IG.
DKCIPECCHBIM KaUeCTBEHHBIN aHAJIN3 B 3aBOJICKUX U TMOJIEBBIX
ycnoBusx. OKpalluBaHue IUIAMEHU, MUKPOKPUCTAJNIOCKOIIHSL.

Hcnonap3oBaHue CIIEKTPaJIbHBIX, 3IEKTPOXUMHUYECKHX,
XxpoMmaTtorpauueckux W JAPYTUX  XapaKTEPUCTUK IS
UIEeHTU(DUKAITAN BEIIECTB. Baszn1 JTaHHBIX o

XapaKTEPUCTUUYECKUM CBOMCTBAM BEIIECTB.

Cxembl pazgeneHus U cucPazgentudyeckoro  aHaiausa
KaTUOHOB IO KHUCJIOTHO-OCHOBHOM M  CEPOBOJOPOAHOMN
knaccudukanusm. Tuoconn.

Tema 4. DKCTpaKLMOHHBIE H

COpOIIMOHHBIE METOIbI
pasnenenus "
KOHIICHTPHUPOBAHUSI.

Paznenenue BEILIECTB u KOHLICHTPUPOBaHUE
Mukporpumeceid. Kmaccudukamus MeToAoB 1O  THIY
UCTIONIE3YeMBIX (a30BBIX paBHOBecwil. CoueTaHHE METOJIOB
pasfeneHrs U KOHIICHTPUPOBAHUS C METOJaMU ONpeesICHuUs
(rubpumgabie MeTonbl). KonmdecTBeHHBIE XapaKTEPUCTHKH:
K03 GUILIMEHT pacripe/esieHus], CTeNIeHb U3BJICUEHUs, CTENIEHb
pasnenenus. PasneneHue MOHOB MpU APOOHOM OCAXKICHUU.

Coocaxnenue. KomnekToper - OpraHHYeCcKUe u
Heopranuyeckre. OCHOBHBIE TPUEMBI COOCAKICHHUS.
OKCTpakuus Kak METO]T pazaenenus u

KOHLEHTPUPOBaHUA. TeOopeTHYecKue OCHOBBI METOZA. 3aKOH




pacrpeneseHusl. Knaccugukanus JKCTPaKIMOHHBIX
npoueccoB. KonuuecTBeHHblE XapakTepUCTUKU. DakToOpbl,
BIUAIONIME Ha CTENEHb W3BICYCHUS IIPH OJHOKPATHOMN
skcTpakiuuu. CTeneHb U3BICYEHHS NP MHOTOKpPaTHOMN
skcTpakmuu.  Bweibop pH  oskcrpaknmm.  BakHeiimume
OKCTPAareHTsl W TpeOOBaHMA K HHUM. OKCTPaKIHOHHBIE
peareHThl IIPU HU3BJICUYEHUN METAJUIOB. DKCTPAKLUSA XE€IaTOB:
BIUSHUE  KOHILIEHTpAalMM  peareHra, BeiauunHel  pH.
[IpakTH4ecKoe UCIIOIB30BaHUE SKCTPAKIIHH.

Copbuusa kak cmoco® KOHIEHTPHUpPOBaHUSA. MexaHU3M
copOuun. CopOeHTBI, UCIIOIb3yEMbIE NPH KOHLIEHTPUPOBAHUU
MuKponpumeceil. AxtuBHble yrinu. Kpemuesemsl. VoHHBIN
oOMmeH B aHanu3e. CHHTETUYECKHE HOHOOOMEHHBIE CMOJIBL, UX
kinaccudukanuss U cBOMCTBa. llpakTHueckoe NpUMEHEHHE
HOHHOro oOMmeHa. [lpyrue MeToIbl  pas3fieleHUus U
KOHIICHTPUPOBAHUS: KAMWUISAPHBIM 3JeKTpoPope3; METOAbI
WCIAPEHHUs; yIPaBJsieMasi KPUCTAJUIM3ALUsL.

Tema$. Xpomarorpadudeckue
METOJIbI

OO0sactTi  WCMONB30BaHUsA,  pelIaeMble  3aJadu,
MPAKTUYECKOE 3HAaYeHHE XpoMmaTorpauueckux METOMOB.
OcCHOBHBIE TPHUHIMIBI  XpOMATOrpaUuecKoro  aHau3a.
Knaccudpukanmst ~ xpomatorpadudeckux  METOAOB IO
arperaTHOMy COCTOSIHHIO (a3, MEXaHH3MaM pachpeiesieHus,
croco0aM TexHW4Yeckor peanu3anud. CKOpPOCTh JABUKCHUS
KOMIIOHEHTa 4Yepe3 KOJOHKY Kak (QyHKuus Kod(pduimenra
pacnpenenenus. MexaHU3MBbl pa3elieHuss KOMIIOHEHTOB
POOBI TIPH MPOXOKICHUH YePe3 KOJOHKU Pa3HOTo THUIIA.

Bun BHEIIHEH XpOMaTOTPaMMBI. [TapameTpsl
xpomatorpadpuyeckux mHUKoB. DaKTOpbl, BIUAIOIINE Ha
MOJIOKEHHWE TMWKa, €ro MHpUHYy M 1omans. Kpurepuu
pazneneHus nuKoB. MneHTudukamus KOMIIOHEHTOB CMECH TI0
xpoMarorpauueckuM  mapameTpaMm  (XapaKTepHUCTHKaM
yaepxkuBanusi). KonndectBeHHBIH — XpomaTtorpadudeckuii
aHaJIM3: METOJ A0COJIOTHON KAITMOPOBKH, METO]] BHYTPEHHETO
CTaHIapTa, METOJ HOPMHUPOBKH. VICTOYHHUKH BO3MOMXKHBIX
MOTPEIIHOCTe  NpU  MPOBEIEHUM  KOJUYECTBEHHOTO
XpomaTorpauueckoro aHamusa.

O6mee mpexacraBienre o razoazncopoimonHon ('AX) u
razoxunkoctHoil (I7KX) xpomarorpadpuu. Cxema ra3oBoro
xpoMarorpada. ['a3pl, UCIIONB3yeMbIe B KQ4eCTBE HOCHUTEIICH.
OCHOBHBIE THIIBI JIETEKTOPOB: KaTapOMETPHI; IIAMEHHO-
MOHM3AIMOHHBIE  JIETEKTOPbl;  JETEKTOpPhl  DJIEKTPOHHOTO
3axBara. Hacamounsie n kanuuispHbie KOMOHKH. COpOEHTHI,
npumensiembie B Metojie ['AX. Hocutenn m HemoaBH>XHBbIE
xunkue ¢asel B Mmetoae [KX. [IpenmymiecTBa, orpaHndeHus,
ob6nactu nmpumeHeHust [AX u KX,

TpeGoBanwus kK copOeHTaM U HOCUTENSIM. TpeboBaHUS K
HeroABMXKHOW  kuakod  daze (HXK®D). Tlomspusie wu
Henosipasle  HXK®. Bpibop komonku. BBox  mpoObl
[IporpamMmMupoBanue TeMmIeparypsl XpomaTorpaduuecKoi
KOJIOHKH. l"azoBas xpomartorpadus C Macc-
CHEKTPOMETPUIECCKUM JNETEKTUPOBAHUEM (I'X-MC).
Amnanutuueckue Bo3MoxxHocTu Metoga [KX.




KunkoctHass komoHouHass Xpomartorpadwus. [Ipumenenus u
OTpaHUYEHUS KJIACCHYECKOM IKHJIKOCTHOM XpomaTtorpaduu
Kak Meroga aHanmu3a. llpemapatuBHast — KMIOKOCTHas
xpomatorpadus. BricokordpexTrBHas JKUJIKOCTHAs
xpomarorpadpuss  (BOXX).  IlpunmunuanpHas  cxema
KHJIKOCTHOTO Xpomatorpacda. Hacocbl, KOJOHKH, AETEKTOPHI.
CopOeHThl U TpeOOBaHUS K HUM, MOJIU(DHUKAIIAS TTOBEPXHOCTH
copoertoB. OcHoBHble BuAbl BIXX: anamuruyeckue
BO3MOKHOCTM M OIpezaenseMble BemecTsa. [Ipumenenune
pasHbix BuaoB BOXKX s aHanuza cmeceil opraHm4ecKux
coenuHeHnil. MoHHas xpomarorpadusi Kak METOJ aHaiu3a
cMmecell aHMOHOB (KaTHOHOB). [IpenmMyIiecTBa U OrpaHUYCHUS
BOXX B ananuze peaqbHbIX 00BEKTOB.

Pazoen 6. Awamutnueckue

CBOMCTBA peakuuii B
TOMOI'CHHBIX BOIOHBIX
pacTBopax. Kucnorno-

OCHOBHOC PaBHOBCCHC

[IpakTuyeckue TpeboBaHMS K peakuusM (Tporeccam),
WCTOJb3yeMbIM B aHanu3e. (OCHOBHBIE THUIIBI PEaKIIHiA,
MPUMEHSAEMbIX B XMMHUYECKUX METOJaX aHajau3a: KHUCIOTHO-
OCHOBHBIE  pEaKlU{, peakIud KOMIUIEKCOOOpa3oBaHus,
peakiuu OKHCJIEHUS-BOCCTAHOBJICHHSI. OO6mme U
paBHOBECHbBIE KOHIICHTpAIUH. Konnenrpanuonnsie
KOHCTaHTbl paBHOBeCUHM, MX BUJbI. DOpPMBI CyIIECTBOBAHUS
BelIeCTB B pacTBope. lIpencrasienrue o TepMOIUHAMHUYECKUX
U YCIOBHBIX KOHCTAaHTaX PaBHOBECUM; HCIIOJIB30BAHUE ITHX
KOHCTaHT B AHAJIUTUYECKOMN XUMUH. CBs3b
TEPMOANHAMUYECKUX KOHCTaHT paBHOBECHS C
KOHIEHTPALMOHHBIMU. BiMsiHIE MOCTOPOHHUX AJIEKTPOJIUTOB
Ha paBHOBECHUS pEaKIMl W YyuYeT OJTOro BIUSHUA MpU
nmpoBeAcHUM aHanmm3a (coneBod 3¢dekT). YdeT BIUSHUS
KOHKYPUPYIOIIUX peakuui. PacdyeT yCIOBHBIX KOHCTAHT M
MpOBEpKa  BO3MOXKHOCTH  NPOTEKAaHUS  aHAJTUTHYECKOMN
peakiuu B 3aJaHHBIX KOHIIEHTPALMOHHBIX yCIOBUSIX. BrIOOp
YCIOBUM TMPOBENEHUS PEaKIUud C MOMOUIbI0 YCIOBHBIX
KOHCTAHT.

[IpuMmeHeHne KHCIOTHO-OCHOBHBIX PEaKIMid B aHAJIM3E.
Obmree IIpE/ICTaBICHHE 0 KHCJIOTHO-OCHOBHOM
B3aUMOJICCTBUM € TIO3UIMKA Teopuu bpencrena-Jloypu.
CunbHble U ciabble MpOTOIUTh. KOHCTAaHTBI KUCIOTHOCTH U
ocHOBHOCTH. (CoOCTOsSIHME PpacTBOPEHHOTO  BeleCTBAa B
pacTBopax ¢ pasHOM KUCIOTHOCTBIO. Pacuer pH pactBOpOB
pazHoro tumna. Amdonutel. bydepHbie cucTembl, MeXaHU3M
Oydepnoro neiictBusi, pacuer pH OydepHoro pactBopa.
Bydepnbie pacTtBOpbI, TpHUMEHsEMbIE B aHaidu3e. BviOOp
OydepHoro pacTBopa s co3nanus xxenaemoro pH.

Teopuun xkucnotr u ocHoBaHWi. OCHOBHBIE NPEUMYIIIECTBA
teopun bpeHcrena-Jloypu. BiausiHue pacTBOpUTENs Ha CUILY
pPacTBOPEHHBIX KHCJIOT M OCHOBaHWUW. HuBenupyrommi u
muddepeHuupyronuii 3pHeKTh paCTBOPUTEICH.
KucnorHo-ocHoBHOEe paBHOBECHME B MHOTOKOMIIOHEHTHBIX
cucPaznenx. Pacuer MonbHONW gonu  3amaHHONW  (OPMBI
BelecTBa MpH 3anaHHoM 3HaueHun pH. HuauBuayanbHbIe
BemecTBa ¢ OydepHbiMu cBoiictBamu. Pacduer m3menenust pH
pu 700aBJICHUH KUCTIOT | IIesiodeii kK OydepHbIM pacTBOpam,
OydepHasi eMKOCTb.




Tema 7. OOpazoBanue U

[IpousBeneHre pacTBOPUMOCTH — KaK BaKHEWIIas
KOHCTaHTa TETEPOTreHHOTr0 paBHOBECHSI. Cas3p
TEPMOANHAMUYECKOTO u YCJIIOBHOTO MIPOU3BEICHUS
pPacTBOPUMOCTH. Y CJIOBHS BbINaJeHUs ocanka. [Iponssenenue
pPacTBOPUMOCTH pu HETIOJTHOU JUCCOLIMAINT
MajopacTBOPUMOTO COETUHEHUSI.

PactBopumMocTs. BriBos popMysibl 1y1si BEIYUCICHHST HOHHOM,
MOJIEKYJSIpHOM 1 oOmel  pactBopumocTH.  DakTopshl,
BIMSAIOIIME HA CMEIICHHE TIE€TEPOreHHOr0 PaBHOBECHS.
BnusHue  OJHOMMEHHOTO  MOHa  Ha  PAacTBOPUMOCTh
MaJIOpacCTBOPUMBIX COEIMHEHMI. BiusHMe KOHLEHTpauuu
IIOCTOPOHHETO CUJIBHOIO 3JIEKTPOJIMTa Ha PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COEAUHEHHI. BiusiHMEe KOHKYpUPYIOIIEH

peakuuu (KUCIIOTHO-OCHOBHOM peaxuum,
KOMILIEKCOOOpa30BaHUs, OKHCIMTEIbHO-BOCCTAHOBUTEIBHOM
peaximn) Ha pacTBOPUMOCTD MajopacTBOPUMOTO

coeuHeHMs. PacTBOpeHHe 0CaIKOB.

[IpumeHeHHE peakIuii KOMILIEKCOOOpa3oBaHUS B

ananu3e. CTynmeHYaThlii XapakTep KOMIUIEKCOOOpa3oBaHUs B
pactBope. KonuyecTBeHHbIE XapaKTEPUCTUKH PaBHOBECHUS
KOMIUIEKCOOOpa30BaHus: OOIIHME M CTyNEHYaTble KOHCTaHTbI
ycToMuuBoCcTH, @DakTOphl, BIMAIOIME HAa PAaBHOBECHE
KOMIUIEKCOOOpa30BaHus, YIPaBJICHWE OJTUM  IPOIECCOM.
Brusinue koMIekcooOpa3oBaHus Ha MPOLECCHl OCAXKACHUS U
pacTBOpeHus, KHCJIOTHO-OCHOBHOE paBHOBecHE,
OKHUCJIUTENbHO-BOCCTAHOBUTELHBIE CBOMCTBA BEILIECTB B XOJI€
aHanu3a. lIpumepsl TOBBIIEHHWS UYYyBCTBUTEIBHOCTH U
CEJIeKTUBHOCTH  METOAMK  aHajiu3a ¢  [OpUMEHEHUEM
KOMILIEKCOOOpa30BaHUsI.
Crenenn 3aKOMILIEKCOBAHHOCTH. Knaccudukanus
KOMIUIEKCHBIX ~ COCIMHEHMM, Ba)KHEWIINE KOMILJICKCHbBIE
COEIMHEHMsI, UCIOJIb3yeMble B aHanu3e. KoopauHanuoHHoe
4HhCclo, JeHTaTHOCTh. CTemeHb O00pa3oBaHUA, CpelHEe
KOOpJAMHAIIMOHHOE YHCIIO. CkopocTb o0Opa3oBaHHs
KOMILIEKCHBIX COEIMHEHUM. MackupoBanue "
JeMackupoBaHue. BpiOOp mpupoapl W KOHICHTpAIUU
MAaCKUPYIOILETO peareHTa.

pacTBOpeHue 0CaJIKOB B
aHause.

Tema 8. KommuiekcHsie
COEJIMHEHUS B aHanuse.
MackupoBanue u
JIEMACKHpPOBaHUE.

Tema 9. Opranunueckue

PE€arcHThl B aHAJINU3E.

TeopeTnyeckue OCHOBBI B3AUMOAECHCTBUS OPTraHUYECKUX
pEareHTOB C HEOpPraHU4YEeCKMMHU HOHaMU. DyHKIHOHAIbHO-
AQHATUTUYECKUE  TPYMIIbL. Bnussaue  ux  mpupomsl,
pPAaCIIOJIOKEHUS, CTEPEOXMMHUM MOJIEKYJl peareHTa Ha €ro
B3aMMOJICICTBUE C HEOPraHMYECKUMHU HOHAMHU. BrusHue
o0Iel CTPYKTYphl OPraHUYECKUX PEareéHTOB Ha MX CBOMCTBA.
Teopusa aHasorui B3aUMOACUCTBUS HMOHOB METAIIOB C
HeopranmueckumMu pearentamu tuna H,O, NH; u H,S u
KUCJIOpOA-, a30T-, CEpPYyCOAEpKAIUMHU  OPraHu4YEeCKUMH
peareHTamu.

OCHOBHBIE THITBI COCAMHECHHIA, OOpPAa30BaHHBIX C Yy4YaCTHUEM
OpraHWYECKUX PEareHTOB. XenaTbl, BHYTPUKOMIUIEKCHBIX
coenuHeHUs.  DakTOpbl, ONPEACIAIOIIME  YCTOWYUBOCTH
XEJIaTOB: XapakTep CBSA3M METAJUI-JINTAH[, pa3Mep LHKIa,
yucao HukIoB. [IpaBuno nukinoB. BaxHene opraHuyeckue




peareHTbl, TpHUMEHSEMBbIE B aHaNU3e ISl  pa3ZciicHHs,
OGHap}OKeHPIH, OMpPCACIICHUA HOHOB MCTAJIJIOB, JJISL
MaCKUPOBKHU U JIEMaCKUPOBKH. BO3MOKHOCTH MCTIOIB30BaHUS
OpPraHu4YCCKUX pCarcHTOB B PpPa3jIMUYHbIX MCETOJAX aHaJIn3a.
KommiekcooOpa3zoBaHre MOHOB METAIOB C OPraHUYECKUMHU
JIMraHaAaMH1 KakK MOJICJIb 6I/IOJ'IOI‘I/I‘ICCKI/I AKTHUBHBIX CUCTEM.

Tema 10. OxuciauTeIbHO-
BOCCTaHOBHUTEIBHOE
paBHOBecHE "
WHCTPYMEHTAJIbHBIE  METOJbI
aHaIu3a.

[ToreHnnan mnomypeakuuu — KakK XapaKTepUCTHKA
XUMUYECKON aKTUBHOCTH pEarupyrolInuX BEIECTB. Y paBHEHUE
Hepucra. CranmapTHbiii, peasbHBIE ©  (HOPMaAIBHBIN
noreHuuansl. HanpasneHue NpoTeKaHus 3IEKTPOXUMUYECKON
peakuuu. CBA3b KOHCTAaHTBI PAaBHOBECHUS CO CTaHAAPTHBIMU
MOTEHLIMATIaMH.

DJIEKTPOXUMHUYECKAsA M AJIEKTPOIUTHYECKAsT SYCHKH.
Onexkrpoananutudeckue  meroabl.  CrocoObl  pacuera
CTaHJapPTHBIX ITOTCHIIUAJIOB.

JNeKTpoAHbIN  noTeHuman. YpasHeHMe HepHcTa.

HanpaBneHne peaKkuMnM OKUCNEHWA U BOCCTAHOBNEHMUA.
daKkTOpbl, BAMAIOWME HA HanNpaBNeHWE OKUCAUTEIbHO-
BOCCTAaHOBUTE/IbHLIX peakuuini. [loHATME O CMellaHHbIX
noTeHuManbl.
OCHOBHbBIE HEOPraHMYECKHE U OPraHUYECKUE OKUCIUTEIH U
BOCCTAaHOBUTENIM, NpPHUMEHsAEMbIE B  aHainu3e. Meronabl
MIPEABAPUTEIBHOTO OKHUCJICHUS " BOCCTaHOBJICHUS
OIIpEAEIAEMOr0 KOMIIOHEHTA. Vcnonp30BaHNe OKUCINTENBHO-
BOCCTAHOBUTENbHBIX pEAKUUH B aHAJIUTHUYECKONM XHUMUHU.
OreHka HanpaBJIeHUs U TITyOUHBI IPOTEKAHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOM PpEAaKIUU 10 KOHCTAHTE XUMHUYECKOIO
paBHOBECHSI.

Tema 11. Tlpoboorbop u
POOOIIOIrOTOBKA.

[Ipo6ooTdOp M mMpoOOMOArOoTOBKA B XOJ€ aHaiau3a. Bumbl
mpo6 (pa3oBble, o0ObenuHeHHBIE). [IpencTaBUTENHHOCTH
IpOOBI. dakTopsl, 00yCIIOBINBAIOIINE pasmep
npeacTaBuTeNbHOM  mpoObl. Cnemmduka u - mpaBuia
npobooTdopa Isi 00bekTOB pasHoro tuma. Otbop mpod
TOMOTEHHbIX UM TIeTeporeHHbIX MaTepuanoB. CrnocoObl
POOOTIOATOTOBKH: M3MeJIbUeHHE, pacTBopeHue,
TepMooOpaboTka, 06paboTka pearenramu. HeoOxoaumocTts u
CIOCOOBI  TIEpeBOJa KOMIIOHEHTOB TPOoOBI B (OPMHI,
OINITUMAJIbHBIE /7151 BHIOPAHHOTO METOJ1a aHaJIM3a.

CrniocoObl moy4eHusl NpeACTaBUTENbHON MPOObI TBEPBIX,
KHUJIKUX M Tra3000pa3HbIX BELIECTB, B YACTHOCTH OOBEKTOB
OKpysKarome cpeasl. [lorpemHocTH, BO3HUKAIOIMIME B XOI€
npoboorbopa. YcTpoiicTBa M IMpPHUEMBI, UCIOIb3yeMble MpHU
oroope mpoO6. IlepBuuHas o00pabOTKa, YMEHBIICHUE |
XpaHeHue 0ToOpaHHBIX MPOO.

PaznoxeHne OpraHWYECKHX BEIIECTB IOJ  JEHCTBHEM
OKHMCIIUTENEH,  KaTajau3aTopoB,  BBICOKUX  TEeMIIEpatyp,
JaBIICHUs, BBICOKOYACTOTHOTO paspsga. KomOuHHMpoBaHWE
pa3HbIX  BO3ICHUCTBUHA B  XOA€ CyXOM M  MOKpOM
MUHepanu3auui. KOHUEHTPUpOBAHME MUKPOIPUMECEH H
OTJENICHHE MEIIAIMX KOMIOHEeHTOB. [IpenBapurenbHoe
OKHCJICHHE WJIM BOCCTAaHOBJICHHWE AHAJIMTOB, MEPEBOA HMX B
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JeTyYue WM OKpalleHHbIE COECTUHEHUS (IepUBaTH3ALIMS).
CriocoObl ycTpaHeHHsI WM yueTa 3arpsA3HeHUd M TOoTeph
KOMITOHEHTOB B X0i€ MPOOOMNOATIOTOBKH.

Tema 12. Aunamu3 BellecTBa
HEHU3BECTHOT'O COCTaBa

Knaccudukanus 00BEKTOB aHajIn3a. OOBEKTHI
TEXHHYECKOrO aHanmu3a (ChIpbe, TMOIYNPOAYKTHl, TOTOBas
MPOIYKIUS, CTOKA W Ta30BbIE BBIOPOCHI MPOMBIIUICHHBIX
npennpusaTuii). 3amaun W crneuuduyecKkue O0COOEHHOCTH
TEXHUUYECKOT0 aHaJh3a KakK Crocoba KOHTPOJsS KadecTsa.
TexHuueckui aHanu3 B METAJLTY pru4ecKou
MPOMBIIIICHHOCTH, TepepadoTke He(PTH M IPYTHX OTPACIIX
MPOMBIIIJICHHOCTH. AHaNu3 (PyHKIMOHAIBHBIX MaTEepHAIOB U
0C000 YHCTHIX BEIIECTB.

OOBEKTHI OKpYyXalomeld cpelbl Kak OOBEKTHl aHAJIn3a

(BO31yX, TPUPOIHBIE U CTOYHBIC BOJBI, TOYBBI, JTOHHBIE
ornoxkeHus1). Crnenmduka aHamM3a TaKuX  OOBEKTOB.
[Ipobnema opraHu3alM¥ MaccOBOTO aHajH3a OOBEKTOB
OKpYKalollleil cpeabl MO0 MHOXKECTBY IOKa3aTeseil cocTaBa.
[Monsatue o IIAK. JlaGoparopHsle u BHenaboOpaTOpHBIC
METOABl aHaMM3a OOBEKTOB OKpyXkaromehd cpenasl. Tect-
METOJbI JUIS KOJNWYECTBEHHOTO aHalh3a JSTUX OOBEKTOB.
CxkpuHuHr. MeToabl  ONpENENeHUus  CyNepTOKCHUKAHTOB.
Omnpenenenre WHTETPATbHBIX (OOOOIICHHBIX) IOKa3aTenei
COCTaBa.
ATpOXMMHYECKUN aHallu3, aHalli3 MHUIIEBBIX MPOIYKTOB.
Cnenmnduka aHamuza OHOJIOTHMUECKUX W MEIUITMHCKHX
O0OBEKTOB, HMX  HCCIEJOBaHME W  aHaMM3. MeTombl
KJIIMHUYECKOro U (hapMaleBTHUECKOro aHaJIu3a.

Pa3zoen 2 «Koauuecmeennulii ananusy

Tema 1. Merponoruueckue
OCHOBBI XMMHYECKOTO aHAIIN3A.

XUMUYECKUN  aHAIU3 KAaK HM3MEPEHHUE  KOJIMYECTBA
BemiecTBa. AOCONIOTHBIE U OTHOCHUTENBHBIE IMOTPEITHOCTH
KOJINYECTBEHHOTO aHam3a. Cayyaiinbie u
cucPaznentuyeckue MOTPEIIHOCTH, CIOCOOBI HX OIICHKH.
[TpaBUIBHOCTH, TPEHU3UOHHOCTh, TOYHOCTH PE3YyJIbTATOB
aHanuza. [lpuymHBl BO3HHKHOBEHHs cucPazmentuueckux
norpemrHOCTe.  CrocoObl  MPOBEPKH  MPABHIIBHOCTH
pe3yNbTaTOB  aHalu3a:  HWCHONB30BaHHWE  CTAHJAPTHBIX
00pa3loB, COMOCTABICHHE MAHHBIX, IMOJYYEHHBIX PA3HBIMH
METOJIaMH, METOJ CTaHAapTHBIX 100aBoK M ap. IIpoBepka
3HauuMocTH cucPazmenTuueckux morpemHoctei (Ha (oHe
ciy4aifHbix). HeoO6XoauMOCTh KOHTPOIBHOTO («XOJOCTOTOY)
OTIBITA.

[IpyurHBl BO3HMKHOBEHMSI CIy4YaWHBIX MOTPEITHOCTEN
aHamm3a. CTaTUCTHYECKOE pacmpeiesicHHe pe3ybTaToB
MOBTOPHBIX  m3MepeHud  (aHamu3oB).  Cratuctudeckas
00paboTka pe3yJbTaTOB NPH HOPMAIBLHOM paclpeeIeHuN
CIIy4aifHBIX MOrperrHocTeil. ')pyObie mpoMaxu U crocoObl UxX
BbisiBIIeHUs.  OLEHKa  MPENU3HOHHOCTH  (CXOAMMOCTH,
BOCIPOU3BOAMMOCTH) pE3yJIbTaTOB aHanuza. Pacuer wu
WCTIOJIb30BAaHUE JIOBEPUTENLHBIX HHTEpBasIoB. COMOCTaBICHUE
pE3yNbTaTOB aHanu3a (BEIOOPOK).

MeTposorHuecKiue acrleKThl WHCTPYMEHTAIBHBIX METO/I0B
aHanu3a. YyBCTBUTENBHOCTh M CEIIEKTUBHOCTH METOJIUK
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ananmza. [Ipenen oOHapyKeHUs, €r0 CTaTUCTHYECKas OICHKA.
CriocoObl CHMKEHUS TIpesiesia 0OHaPYKESHUSL.

Tema 2. T'paBumMeTpUYeCcKUil

MCTO/J aHaJI13a.

Ob6nactu HCII0JIb30BaHMUS, peliaeMble 3a/a4d,
MPaKTUYECKOE 3HAUYCHUE MeTOo/1a. [TpunHIUTIEI "
AQHAJIUTUYECKUE BO3MOXKHOCTH TPABUMETPUUYECKOTO aHaIH3a.
Texnnka W TOYHOCTH B3BemmBaHusg. OOmas cxema
IPaBUMETPUYECKOTO  OMpEeNeJeHHs  BEUIECTB  METOJ0M
OCaXJeHUs. BakHellue OpraHuYecKue M HEOpraHU4eCKue
ocamutend, wux BbIOOp. TpebOoBaHus K ocaxgaeMoll U
IPaBUMETPUYECKON dopmam. Pacuer pe3yJIbTaToB
rpaBUMETPUYECKOro aHanusza. [IpuMepsl ero mpakTHYecKOro
HCIIO0JIb30BaHUS.

Bo3MoxHBIE HCTOUHUKH TOTPEITHOCTEN B TPAaBUMETPUUECKOM
aHanuse. Texnuka wmeroxa. I[IpaBuna momydeHHss OCaIgKOB
(npaBwia TaHaHaeBa) W WX TEOPETUYECKOE OOOCHOBAHUE.
I'paBumerpuueckuii (paxkrop (aHATUTUYECKUA MHOXKHUTEND).
Br16op maccer HaBeckH, BbIOOp 0O0beMa ocanutesi, Beioop pH
OCQXJICHHUS, OLIEHKA MOTEPbh MPHU OCAXKJIECHUU U MPOMBIBAHUU.
[IpssMple ¥  KOCBEHHbIE  MeTOAbl  OTroHku. OoOmee
MpelcTaBiIeHrHe OO0 DJJIEMEHTHOM aHalu3e OpraHuYeCKHX

BEIIECTB c I'PaBUMETPUYECKUM OKOHYaHHUEM.
TepMorpaBUMETpUYECKUN aHAIUS.
Tema 3. Bsenenue B Obnactu UCIIOJIb30BaHMUs, peliacmele 3a/1a4u,
TUTPUMETPUYECKUI aHaJIM3. | MpaKTU4Yeckoe 3HaueHue Mertoja. OOuMe NpUHIUIBI
KucnorHo-ocHOBHOE TUTPUMETPUYECKOTO  aHalu3a, €ro  JOCTOMHCTBA H
TUTPOBAHUE. orpannueHus. Knaccupukanuss THTPUMETPHUECKUX METO/IOB.

TpeOoBanus, mpeabsABIsSEMble K pEaKLUUsSM, HCIOJIb3yEMbIM
mis tutpoBaHus. [loHSATHE O TOYKE OJKBUBAJICHTHOCTH U
KOHEUHOW TOuke TuUTpoBaHusa (K.T.T.). Cranmaptuszanus
pabounx pactBopoB. MHIMKATOPHKI, 001IIHME TPEOOBAHUS K HHM.
[IpuMeHeHre UHCTPYMEHTANbHBIX METOAOB ISl PETUCTpAlluU
KPUBBIX TUTPOBaHUS U (UKCUPOBAHMS K.T.T. MogeTupoBaHue
mpoluecca TUTPOBaHMS €  TMOMOUIbIO  JIMHEWHBIX U
norapudmuueckux KpuBbIX. CKadoK TUTpOBaHUsA. [ paHUIIBI
cKayka, oOecreyrBaroniye 3aJaHHyI0 TOYHOCTh ONpeaeNeHHUs
K.T.T. PacueT pe3ynbpTaToB aHAIM3a MPH MPOBEICHUHU TPSIMOTO,
00paTHOTO M 3aMECTUTEIHLHOTO TUTPOBAHUS.

[IpuroToBnenue © XpaHeHHe paboOYMX  PacTBOPOB.
[lepBuuHble cTaHmapThl, TpeOOBaHHA K HUM. BTopuuHble
CTaHJapTHI. dukcaHabl. TexHuka TUTPUMETPUMU.
ABromaTtuzanus TuTpoBaHusa. Crnenuduka TUTPOBaHUSA B
HEBOJHBIX Cpeax.

KucnorHo-ocHoBHoe  TuTpoBanme. Onpenensembie
BEIIECTBA, OCHOBHBIC THUTPAHTHI, CTaHAApPTHBIC BEIICCTBA.
OO6nacTi MPaKTUYECKOTO NMPUMEHEHHS] KUCIOTHO-OCHOBHOTO
TUTpoBaHus. KpuBble THUTPOBaHHMS CWIBHBIX U CIa0bIX
npoTONUTOB.  BnusHue  mpupoasl U KOHIEHTpALUU
TUTPYEMOTO BEIECTBA HA BUJ KPUBOW TUTPOBAHUS U BBICOTY
ckauka. [IpenenpHoe pazbaBieHHE THUTPYEMOIO pacTBOpa.
OOmiee mpencTaBieHHE O TUTPOBAHUUM MHOTOIPOTOHHBIX
KHUCJIOT (OCHOBaHUMN) U CMeCEil pa3HbIX KUCIOT (OCHOBAHMIA).
Bb100p KHCIIOTHO-OCHOBHOT'O MHJMKATOpa C YYETOM COCTaBa
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pacTBOpa B TOYKE SKBUBAJICHTHOCTH.

Honno-xpomodopHast TEOpUs KHMCJIOTHO-OCHOBHBIX
MHAMKATOpOB. [HTepBan mepexojga OKpAacKW, I10Ka3aTellb
TUTpOBaHMA. BpIOOp HMHIUKATOpa MO KPUBOM TUTPOBAHMA.
[Iporno3upoBanue WHJIUKATOPHBIX MOTPEITHOCTEMN.
IIpuMeHeHnEe HEBOAHBIX PACTBOPUTEICH B METOJE KHUCIIOTHO-
OCHOBHOI'O TUTPOBaHWs. BnusHue npUpoabl paCTBOPUTEIA Ha
BBICOTY CKauka. BpiOop pactBoputens Uil  pasHBIX
AHAJIMTUYECKUX 3a/1a4.

Peakiun OKHUCIIEHHSI-BOCCTAHOBJICHUS, HCIOJIb3yEeMble B

TUTpUMETpUUeckoM aHanuze. Kiaccuduxamuss MeTonoB.
[locTpoeHne KpUBBIX OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOIO
TuTpoBaHuA. DakTOphl, BIUAIONIME HA XapaKTep KpPHUBOM:
pasznuure B 3HAYCHHUAX (DOPMATBHBIX PEIOKC-TIOTEHIIUAIOB,
KHCIIOTHOCTb CpPE€JIbl, KOMILJIEKCOOOpa30BaHUEe, WOHHAs CHIIA.
CriocoObl KOHTpPOJISI KOHEYHOW TOYKM TUTpOBaHUS. Pemoxc-
UHAUKATOpPBl, uX BbIOOp. [lpuHIMMBI, NpeuMylecTsa,
OTpaHUYEHUS Pa3HBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
METO/IOB.
[IpenBapurenbHOe OKHCJICHUE u BOCCTaHOBJICHUE
ONpeseNsieMbIX BeleCTB. TexHuka U  creuupuyeckue
O0COOCHHOCTH METOJIOB MIEPMAHTAHATOMETPUH, HOJJOMETPUU U
MOAMMETPHUH, AUXpOMATOMETpUHU. llepBUUHBIE M BTOPUYHBIE
CTaHAApThl B pelokcMeTpuu. MHTepBaibl mepexoja OKpacKu
YHUBEPCAJIbHBIX PEOOKC-UHANKATOPOB. Hcrounukn
MOTPEUIHOCTEM, CBS3aHHBIX CO CJOKHBIM MEXaHM3MOM U
3aMEIJICHHOCTBIO PEaKIIMil, HCIIOJIb3YEMBIX JIJIsl THTPOBAHMSL.

[Ipouiecchl ocaxaeHuss B TUTPUMETPUU. 3JHAUCHUE

CTEXMOMETPUHU PEAKLUHUU M CKOPOCTH 00pa3oBaHUsl OCAIKOB,
BIUSHUE aacopOIuu. BakHeWmue TUTPAHTHI-0CATUTEIH.
Aprentometrpusi. KpuBble  TuTpoBanus. [IpakTtuueckoe
MIPUMEHEHNE OCAIUTEIIBHOTO TUTPOBAHHS.
CriocoObl  (pUKCHpPOBaHUSI KOHEYHOW TOYKM THUTPOBAHUS B
apreiromerpuu: Meroasl Mopa, @omprapna, PasHca.
B0O3MOXXHOCTh  pa3fenbHOrO  ONPEAENICHHsS TaJOr€HUIOB.
MepkypomeTpus.

Tema 4. OKHUCIINUTEIBLHO-
BOCCTAaHOBHUTEJILHOE
TUTPOBAHUE.

Tema 5. OcanurensrHoe
TUTPOBaHUE.

Tema 6. KomiuiekcoHo-

MCTPUUICCKOC TUTPOBAHUC.

Peaxiuu KOMILJIEKCOOOpa30BaHus B
TUTPUMETPUUECKOM aHaJu3e. Bri6op TUTPAHTA.
Hcnonb3oBanue HOJIMJIEHTATHBIX JIUTaH/I0B

(aMUHOTIONTIMKapOOHOBBIX KHCJIOT) B KAaueCTBE THTPAHTOB.
AHanUTHYECKHe BO3MOXXHOCTH KOMILIEKCOHOMETPHUECKOTO
METOAA. OTtHOocHUTEeNbHAS yCTOfI‘II/IBOCTB KOMIIJICKCOHATOB
pa3Hbix  MetauioB. Bausaume pH Ha  paBHOBecue
B3aHMO,Z[eI>'ICTBI/I$I HOHOB MCTaJJIOB C KOMIIJICKCOHaAMH.
Hcnonb30BaHre YCIOBHBIX KOHCTAHT JJsi  OINpeAeTeHUs
BO3MOXHOCTH U MOCJICAOBATCIBHOCTH TUTPOBAHUSA MCTAJIJIOB
KOMIUIeKCOHaMU.  CrnocoObl  TOBBIIIEHHSI  CEJIEKTUBHOCTHU

TUTPOBAHUS. Kpussie KOMIUIEKCOHOMETPUYECKOTO
tuTpoBaHua. CrocoObl yCTaHOBJIEHHS] KOHEYHOM TOUYKHU
TUTPOBAHUSA B KOMIUJIEKCOHOMETPHH. Baxueiimue

YHUBEpCAJbHbIE M CHEHU(PHUUECKHEe  METaUIOXpOMHbIE
WHJIUKATOPhl. XHUMHUYECKHE PEAKIMU, NPOTEKAloUMe C HX
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y4acTHeM B XOA€ TUTpoBaHMs. KOMIUIEKCOHOMETpHUYECKOE
OIIpe/Ie/IEHUE HEMETAJUIOB U OPTaHNYECKUX BEILLECTB.
Baxwuerimue KOMIIJIEKCOHBI. [IpuroToBnenue u
CTaHJapTU3alUsl PacTBOPOB KOMIUIEKCOHOB. CocTosiHue
OJITA B BoAHOM pacTBOpe mpu pa3HoW BenuunHe pH,
ocobenHocTH B3aumoaencTBus TA ¢ pazHbIMU MeTaIaMHu.
JlaOunbHple M HMHEPTHbIE KOMIUIEKCOHAThl. MDakTopsl,
BIIUSIOLINE Ha BEJIMYNHY CKayKa KpUBOI
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. Br16op
ontumansHoro pH. TpeOGoBanus, mnpeabsBIsieMble K
METAJUIOXPOMHBIM ~ MHAMKaTopaMm. MHTepBanmel mepexona
OKPaCKH TaKUX UHAMKATOPOB. MICTOYHUKH NOTPEIIHOCTEN IIpU
IIPOBEJICHUU KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS
(010KMpOBKA MHAWKATOPOB U JIP.).

Paszoen 3 «Konuuecmeennwtit ananusz»

Tema 1. Oo6mias
XapaKTEePUCTHKA
JIIEKTPOXUMHUYECKUX METOJIOB.
[ToTeHITHOMETPHSL.

Oo6nactu HCIIOJIb30BAHMS, peraemsbie 3aJ1a4H,
MPAKTUYECKOE 3HAYCHHE JIEKTPOXMMHUYECKUX  METOMOB.
OO0muit  0030p ® KiIacCU(UKANUS DIICKTPOXHUMHUYECKUX
MeTo10B. O0nacTu MpUMEHEHHS, JOCTOMHCTBA U OTPAaHUYEHUS
OTIENBHBIX ~ MeTofoB.  COIOCTaBJIICHWE  aHAJTUTHYECKUX
BO3MOXKHOCTEH (4yBCTBUTENBHOCTb, n30UpPaTEeTbHOCTD,
TOYHOCTh M T.II.) PA3HBIX METOJOB. OJICKTPOXHUMHUYCCKHE
sueiku. OnekTpoabl. PaBHOBecHble W HEpaBHOBECHBIC
ANEKTPOXUMUYICCKUE CHCTEMEI.

[ToreHnuan sJeKTpoAa Kak aHATIUTHYECKHI CHUTHAIL.
VpaBuenne Hepucra. Krnaccudukanus 5>1nexTpomoB 1o
MEXaHM3MYy BO3HHKHOBEHHS MOTEHIMana. MeTamindeckue u
MeMOpaHHbIE (MOHCEJIEKTUBHBIE) JJICKTPOJBI. DIIEKTPOIbI
CpPaBHEHHUS W WHIUKATOPHBIE SJICKTPOAbl. AHAIUTUYECKUE

BO3MOXKHOCTH MeToaa npsiMoi MNOTEHLIUOMETPUU
(nonometpun). Msmepenme pH ¢ ucnonb3oBaHueM
CTEKJISIHHOT'O UH/IUKaTOPHOIO IIEKTPOAA.

[TorenunomeTrpuyeckoe TUTpoBaHue. IIpeumymiectBa u
OTpaHWYCHUS]  METOoAa IO  CPaBHEHHIO C  MPsSMOH
noTeHImoMeTpuet. OCOOEHHOCTH TOTEHIIMOMETPUIECKOTO
TUTPOBAHUS C TPUMEHEHUEM pEAKUUHA pPa3HOTO THIA.
Haxoxnenne  TOYKM  SKBHBAJEHTHOCTH IO  KPHUBOM
MOTEHIIMOMETPUIECKOT0 THUTpoBaHUS (auddepeHnanbHbIi
METO/I, METOJ] TPEX KacaTeIbHBIX H JIp.).

OnexrpoaHast pyHKIUSA, KOIPPUIIMEHT CENEKTUBHOCTH, BPEMsI
OTKJIMKA JUIsi WHIUKATOPHBIX JJEKTPOJOB PA3HOTO THIIA.
Anmapatypa i U3MEPEHHUS]  PA3HOCTU  BJIEKTPOJIHBIX
noTeHIanoB. CrocoObl pacyeTa KOHIICHTPAIIMHM aHAJIUTa TI0
pe3yabTaTam MOTEHI[UOMETPUYECKHUX WU3MEPEHUI.
YCeTpoicTBO M MPUHIKAI PAOOTHI AJIEKTPOIOB C TOMOTCHHBIMU
U TETepOTeHHBIMH  KPHUCTAUIMYECKUMU  MeMOpaHaMu,
AJIEKTPOJIOB C TOJBW)KHBIMH HOCHUTEJISIMH, CTEKJISTHHBIX,

(GepMEeHTHBIX ~ M Ta304yBCTBUTEIBHBIX  DJIEKTPOIOB.

[TpuMeHeHne TOTCHIIMOMETPUIECKUX CEHCOPOB.
Tema 2. Bonbrammnepo- OO6muit MPUHLINIT U KIaccuuKanus
METPHYECKHUE METOIbI BOJIbTAMIIEPOMETPHUECKHIX METOJIOB. Krnaccuueckas

nonsporpadus.  Ilomspuzamust ~ pTYTHOTO  BIEKTPOAA.
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JlocTOMHCTBAa W HENOCTaTKHW PTYTHOTO 3jekTpona. OOmias
XapaKTepUCTUKA noJsiporpaduyeckon KPUBOM.
Hubdysnonnsiii  TOK. BwIOOp (doHOBOTO 3NEKTponHTA.
3aBucuMOCTh UG PY3MOHHOTO TOKA OT Pa3IHUUHBIX (PaKTOPOB.
VYpaBuenne WinbkoBuva. YpaBHEHHE ToJsporpaduuecKkon
BOJIHBI nbkoBrya-I'eliposckoro. IloreHnuan noiayBoJIHBI Kak
KauyeCTBEHHas XapaKTEPUCTHKA JIETIOJISIpU3aTopa,
ompeJ/ieJiecHue TMOTEHLHala TOoJyBONIHBL. OrpaHuueHus u
HEJO0CTaTKU KJIaCCUUeCKOH mossiporpaduu.

CoBpeMEHHbIE  BOJHTAMIIEPOMETPUUECKHE  METOJIBI.
[IpumeHeHne TBEPABIX BIECKTPOAOB. AMIIEPOMETPUUECKOE
TUTpOBaHKE. BBIOOp MOTEHIMANA MHAUKATOPHOTO AJIEKTPO/A.
Bun KPUBBIX aMIIEpOMETPUYECKOTO TUTPOBAHUSI.
WNHBepcroOHHAst  BOJIbTAMIIEPOMETPHS: MPUHIUI  METOJA,
npeumymectea HMBA  no  cpaBHeHHMIO ¢ OpYTrUMH
BOJIbTAMIIEPOMETPUUECKUMH  METOAaMHU.  AHaJUTHYECKUE
BO3MOYKHOCTH U NPAKTUYECKOE NPUMEHEHUE COBPEMEHHBIX
BOJIbTAMIIEPOMETPUUYECKUX METO/IOB.

[Tomsiporpadpuueckne  Makcumymbl.  OmpenencHue
KOHCTAaHT YCTOMYMBOCTH KOMIUIEKCHBIX COCIWHEHUH II0
pe3yabpTaTam U3MEpPEHUN MOTEHIAIA ITOJTYBOJIHBI.
[lonsipu3allioHHBIE  KpPUBBIE [JJIi  Pa3HBIX  3JEKTPOIOB.
[Tonsitue 00 ocmwuiorpadguueckoi W TEPEeMEHHOTOKOBOM
nossiporpaduu. AMIEpPOMETPUYECKOE THTPOBAHHE C JBYMS
MOJISIPU30BAHHBIMHU AJIEKTPOIaMH (bumammnepomeTpusi).
CoBpeMeHHast anmnaparypa JUTSt MIPOBEACHUS
BOJIbTAMIIEPOMETPUUYECKOTO AHAIINA3A.

Tema 3. KynoHomerpus wu
AJIEKTPOrPaBUMETPHUSL.
Konnykromerpus.

OOmme  NpUHUMIBI M TEOPETHYECKHE  OCHOBBI
KyJnoHoMeTpuu. 3akoHbl Papaznes. CrocoObl omnpeneneHus
KOJIMYECTBA DJIEKTPUYECTBA, 3aTPAYEHHOIO Ha JJIEKTPOIH3
AQHAJIM3UPYEMOr0 pacTBOpa; IPUMEHEHUE KYJIOHOMETPOB.
KynoHomeTpuss npH IOCTOSHHOM TOKE U IOCTOSHHOM
noreHuuane. Meron npsamou  KysnoHomerpuu. Pacuer
pe3ynbTaTa aHaJIu3a.

KynoHomeTrpuueckoe  TUTpOBaHUE. Buewnsis  u
BHYTPEHHsA TeHepanus TuTpaHrta. OlpeneineHue KOHEYHOU
TOYKM TUTpoBaHus. IIpenmylnecTBa M orpaHuuYeHus METOna
KyJIOHOMETPUYECKOTO  THUTPOBAHHA IO CPaBHEHUIO C
KJIJACCUYECKMMM  BapuaHTaMM  TUTpuMeTpuu. [Ipumepsl
IIPAKTUYECKOr0 MPUMEHEHNS KYJIOHOMETPUYECKUX METOIOB.

[TpuHIMMBI,  TOCTOMHCTBA,  OOJNAcTb  MPUMEHEHHS
AJIEKTpOrpaBUMETpUU. AmnmapaTypa. Pacuer HanmpsiKeHHs
pasnoxenus. llepenanpsokenue.

DNEKTPOIN3 NpPU KOHTPOJIUPYEMOM IOTCHLHAIE, €ro
IPUMEHEHHE U1  pasfelieHuss M KOHLEHTPUPOBAHUS
METaJUIOB. BplaeneHne MeTauloB HAa PTYTHOM  KaTogze.
BryTpeHHuUl 31eKTpous.

[TpuHIMIBL KOHIYKTOMETPHYECKOTO aHaJIN3a.
Bo3moxxHocTH Meroma M 00NacTH  €ro  MPaKTUYECKOTO
IpUMeHeHHsA. M3MepeHue 3IeKTpOIpOBOAHOCTH PaCcTBOPOB.
CBsi3p  yJ€NnbHOM 3JEKTPOIPOBOAHOCTU C KOHLEHTpaLuen
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ompezaenseMoro  BemecTBa. [Ipsmas  KOHIyKTOMETpHS.
Kongykromerpuueckoe  tutpoBanue. I[IporHosmpoBanue
KPUBBIX KOHIYKTOMETPUYECKOTO THUTPOBAHHUS C YYETOM
MOJIBUYKHOCTH NOHOB. I[pMeHeHne KOHAYKTOMETPHUN.

Tema 4. O6uiee npeacTaBIeHUe
0 CHEKTPOCKOMUYECKIX
MeTogax. MeToapl aTOMHOM
CIIEKTPOCKOIIHH.

Oo6nactu HCIIOJIL30BaHUs, peraemsbie 3a1a4u,
MPAKTUYECKOE 3HAYECHHE CIEKTPOCKOMHYECKUX METO/IOB.
OOue NpUHIUNBI U KIACCU(PUKAIMS CHEKTPOCKONYECKUX
METO/OB. AOGCOpOIIMOHHBIE, SMHUCCHUOHHBIE u
(bayopeclieHTHbIC METO/IBI. 3HaueHue Pa3HBIX
CHEKTPOCKOMUYECKMX METOJOB B IMPAKTUKE XHMHYECKOTO
aHaJm3a.

Jlnama3oHbl 3JIEKTPOMATHUTHOTO M3JIy4YeHHUs, Haubosee
mpoko npumeHsiembie B aHanmmze (MK-u3nydenue, BUAMMBII
cBeT, Y®-usnydeHwe, PEHTICHOBCKHUE JIy4H). OHEPruu
KBaHTOB M [UIMHBI BOJIH (Y4acTOTHI, BOJIHOBBIE YHCIA),
COOTBETCTBYIOIIKE pa3HbIM Jana3oHaM.
MOHOXpOMATHYECKOE U MOJUXPOMATHYECKOE H3IIyYCHHUE.
O6mee mpencraBiaeHue o crekTpax. Krnaccuduxarus
CIEKTPOB (CIEKTPHI UCMYyCKAaHUS U TIOTJIOMICHUS, aTOMHBIE U
MOJIEKYJISIPHbIE CIIEKTPBI). ODHEPreTUYecKHe Iepexoabl B
aToMax ¥ MOJIEKyJIaX, TNPUBOASIINE K BO3HHUKHOBCHHIO
CHEeKTpoB pa3Horo tuma. CrocoObl perucTpanuu CIeKTPOB.
Hcnonb30BaHne CHIEKTPANTBHBIX JAHHBIX MJS YCTAaHOBICHUS
CTPYKTYpbI MOJIEKYI, uaeHTuGUKaIH BELIECTB,
KOJIMYECTBEHHOTO OMPE/ICIICHHS BEIIECTB, aHATTN3a CMECEH.

CrnekrtpanbHuble npubopsl, ux kiaaccuduxanus. OCHOBHbIE
y3IBl  CHEKTPaNbHOrO mpubopa. VICTOYHHKU H3IIyYCHHUS.
CriocoOs1 MOHOXpPOMAaTH3all1H. OnHOKaHaJIbHEIE u
MHOTOKaHAJIbHBIE CHEKTPOMETPHl. [IpHEeMHHMKH W3Ty4YeHUS:
dhoTosmMybcuu, (HOTOIEMEHTHI, (POTOYMHOKHUTEIIH, TUOTHBIC
JUHEHKM M JpyrHWe  MYJBTUCEHCOPHBIE  YCTPOWCTBA.
XapakTepUCTUKU CHEKTPaJbHBIX JUHUM U THKOB: JJIMHA
BOJIHBI, MHTEHCUBHOCTD, MONyIupruHa. CBsI3b MHTCHCUBHOCTH
W3ITyYCHUS (mornomeHus) c BEPOSITHOCTHIO
COOTBETCTBYIOIIUX SHEPTETUICCKUX MIEPEXOJIOB.

[IpyHIMIT ¥ OCHOBHBIE CTAJUU ATOMHO-3MHUCCHOHHOIO
cnektpanpHoro ananusa (ADC). CnocoObl  aToMH3AIUU
poObl U BO30YKIEHHSI aTOMOB: IIaMs, dJIEKTpUUecKas ayra,
WUCKPOBOW pa3psll, WHIYKTUBHO-CBS3aHHAs Ila3Ma © p.
AHanuTudyeckue BO3MOKHOCTH ADC mpH HCMOJIb30BAHUHU
pa3HbIX  HWCTOYHHMKOB  BO30YXKAcHHs  (OmpenemnsieMbie
AJIEMEHTBI, TIPeIeNbl OOHAPYKEHHUS, TOYHOCTh ONpPEEICHUS U
ap.). CrocoObl perucTpanuu CIeKTPOB U HEOOXoaumas IS
sToro ammaparypa. Omno3HaHHE 3JEMEHTOB IO IOJOKEHHIO
CHEeKTpaIbHBIX  JHHUK. YpaBHenue Jlomakuna-Ileii0e.
Crioco0bl pacyeTa pe3yJbTaTOB KOJMYECTBEHHOI'O aHaju3a,
00JacTH U IPUMEPHI €r0 MPAKTHYECKOTO IPUMEHEHUSI.

[IpuHIIMTT ¥ OCHOBHBIE CTaJIUM ATOMHO-a0COPOIIMOHHOTO
cnektpampHoro  aHammza  (AAC). Cxema  aTOMHO-
a0COpOITMOHHOTO  CrieKTpoMeTpa. VICTOYHWKHM H3IIydeHUus
(JTaMTIBI C TIOJIBIM KaTOJIOM, HCTOYHUKH CIUIOIIHOTO CIEKTpa U




16

ap.), [lnameHHas u 3JeKTpoTepMUUYECKass aTOMU3AIUS TIPOOBI.
3aBUCUMOCTh OMITHUYECKOH MITOTHOCTH IUIA3MBI OT COJIEPKaHUS
3JIEMEHTOB B Tpobe. DakTopbl, BIUSIOIIME HAa TOYHOCTh
aHamm3a. OOmacTd  MPaKTUYECKOTO  MPUMEHEHUS U
aHaJIUTHYECKHE BO3MOKHOCTH MeTona AAC.

Temneparypa Tmmia3Mbl TpH HUCHOJIB30BAHUU PA3HBIX
Croco0OB BO30OYXKICHUS, COCTOSHHE BEIIECTBA B IUIa3Me.
3aBUCUMOCTh HMHTEHCHUBHOCTU CIIEKTPAIBHONH JIHHHH OT
pasnmuuHbIX  (akTopoB. BBIOOp aHATUTHYECKOW JIMHHUH
OTIpeeNIeMOro 3NeMeHTa. [Iporecchl  camMOIOTIOmEHus,
WOHM3AIMKM, O00pa3oBaHUs  MAaJOJeTy4HuX  COEIWHEHUH;
BIUSHUE OTUX TMPOLECCOB Ha (OpMy TpaaydpOBOYHOTO
rpaduka. Merox mmiamMeHHod (doromeTpun. Buasl u
temreparypa ItwiameHn. CrnocoObl pacuera pe3yibTaToB
aHajM3a B IIaMeHHOM (oTomMeTpun. Anmaparypa MeToja, €ro
TOYHOCTbH U TIpeIeIIbl OOHAPYKEHUSI.

AHaMUTUYECKUE CUTHAJbl JJIEMEHTOB TMPH  Pa3HbIX
crocobax  perucTpamud  CrIekTpa.  AOCONIOTHOE U
OTHOCUTENIbHOE  ToyepHeHue  (QortomnacTuHku.  Meton
TOMOJIOTHYECKUX Tap W JpyrHe TPHUEMbl [OBBIIICHUS
TouHoctTh ADC mpu HCHONB30BAaHUU JIYyTOBOTO pa3psija.
HoctounctBa u orpanuueHuss ADC ¢ HUCHOJIb30BaHUEM
WHAYKTUBHO-CBS3aHHOM TJIa3MBbl.

Meton «xomomnoro mapa» B AAC. CnocoOsl
YCTpaHEHUs! BIUSHUSA (POHOBOTO MOTJIOLIEHUS W H3ITyUYECHHS.
[IpeumymiecTBa, orpanuueHus U Hegoctatku meroga AAC mo
CPaBHEHHUIO C aTOMHO-OMHCCHOHHBIMU METOJIaMU (TOYHOCTH,
9YBCTBUTEIBLHOCTb, IKCIIPECCHOCTH U Jp.).

Tema 5.
MOJIEKYJISIPHOM
CHEKTPOCKOIHUH.

MeTtonanl

CrexkTpbl TOIVIOLIEHHUS MOJEKYJ B BUIUMOW U YO
obmactsx cnektpa. CBsI3b  CTPYKTYpBl  MOJIGKYJIBI  C
XapaKTepUCTUKAMU CIIEKTpa MOTJIONIEHUS COeMHEHUs B Y D-
u BuguMoil obmactu. OpraHuyeckue W HEOPTaHWYECKUE
COEIMHEHMUS, OIpe/iesieMble 0 COOCTBEHHOMY MOTJIOUICHUIO
ux  pactBopoB. BzammopeiictBue  MK-m3nyuenus ¢
MOJIEKYJIaMH; CIIEKTPHI morjomeHus Mmoiexkyn B MK-obmacrtu.
XapakTepuCTUYECKUE YaCTOThl (YHKIIMOHATIBHBIX TPYMNNI B
OpPraHUYECKUX COCAMHECHUSX.

N3mepenue CBETOMOTJIOIIECHUS pacTBOPOB.
HeoO6xomumocTs  ®  BBIOOp ~ pacTBOpa  CpaBHCHHS.
KonumuecTBeHHBIE XapaKTEPUCTUKHU TIOTJIONMICHUS CBETa, HX
B3aUMOCBs3b. 3aKkoH byrepa — JlambGepTa — bepa. OTkioneHus
OT 3aKOHAa, WX MPUYHHBI U CHOCOOBI TPEaYNPEKICHUS.
OCHOBHBIE CXEMbI U Y3JIbl CIIEKTPOMETPHUUECKOH armaparypsbl.
OcoOeHHOCTH  ammapaTypbl, HCIOJB3YeMOH B  Pa3HBIX
nuanasoHax JIuH BoJH. CriektpodoroMeTpust U HOTOMETpHS,
COTIOCTABJICHHE BO3MOXXHOCTEH © mpeumymiecTB. Bwibop
AHAJTMTUYECKON JMHBI BOJHBI (cBeTomiibTpa). CrocoOs
pacdera KOHIICGHTpalWH aHaiuTa. UYyBCTBUTEIHHOCTh W
TOYHOCTb CHEKTPO(HOTOMETPHUUECKOTO aHaJIM3a B
3aBHUCHMOCTH OT CBETONOIJIONICHUS (POTOMETPUPYEMOTO
pactBopa. JuddepennuanpHas cnekrpodoToMeTprs. AHAIN3
MHOTOKOMIIOHEHTHBIX cucTeM. DOTOMETpHUYECKHE PEeaKIIHH,
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TpeOOBaHUS K HUM.
[TonrotoBka mnpo60 k ananmuzy B wmeroxe MUK-
crektpockonuu. [lpunmuner u  goctoumHctBa MK-Dypbe-

CIIEKTPOMETPOB. Oco0ble  BapuaHTbl  MOJIEKYJISIPHO-
a0bCoOpOITMOHHOM CIIEKTPOMETPHH: BH3Y-aJIbHAS
KOJIOPUMETPHSI, IKCTPAKIIUOHHO-(POTOMETPHUUECKUI aHaIu3,
doTomeTprueckoe TUTPOBaHHE. [IpencraBnenne 0
TypOUIUMETPHH, HedenoMeTpuH, CHEKTPOCKOIIUU

muddy3HOro otpaxkeHus W T.m. VMcmosb30BaHWE CIEKTPOB
MOTJIONICHUS] B Pa3HbIX JWana3oHaxX JJIUH BOJH  JUIS
UACHTU(PUKAIIMM  BEUIECTB U CTPYKTYPHO-TPYHIIOBOTO
aHaym3a.

OO0miee mpeacTaBiIeHUE O JIFOMUHECIIEHIINU, CIIOc00ax ee
BO3OYXKIEHUS M  CIEKTpax  JIIOMHUHECHEHIMH.  Bumbl
moMmuHecieHIun  (duyopectieHius,  GhochopeceHITus).
Peructpamusi  cnekTpoB  BO30OYXKIEHHUS W UCIYCKaHUS
JIFOMUHECIUPYIOLIUX BEIIECTB. WNnentuduxanus
JTFOMUHECITUPYIOLTUX BEIIECTB. KomnmuecTBeHHBIi
JIOMUHECUEHTHBI aHallu3: ONpeJesiseMble BEIleCTBa, CBSI3b
WHTECHCUBHOCTH  JIIOMHUHECHEHIIMM C  KOHIIGHTpPAIHEH.
UyBCTBUTEIBHOCT W TOYHOCTH Meroja. IIpaktuueckoe
MPUMEHEHHE JTIOMUHECIICHTHOTO aHAN3a.

OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOM
JTIOMUHECIEHIINH: HE3aBHUCUMOCTh CHEKTpa JIFOMUHECIICHIIUN
OT JUIMHBI BOJHBI BO30YXadaroliero cBera, 3akoH CTokca —
Jlommens, npasBuno JleBmmHa, 3akoH BaswuiioBa. Tymienue
JIOMUHECHEHIIMK  (TeMIepaTypHOe,  KOHILIEHTPALMOHHOE,
IIOCTOPOHHUMU IIPUMECSIMH). AHanu3 cMmecen
moMuHecImpyomux — BemectB.  Oddexr  [lmombckoro.
CrnekrpoduryopumeTpsl. [IpuMeHeHne u BBIOOpP MEPBUYHBIX U
BTOPUYHBIX CBETOGWILTPOB. OmpeneneHne HEOPraHMYECKUX
Y OPTraHMYECKUX BEIIECTB MO COOCTBEHHOU JIIOMHHECIICHIIUH.
[lepeBos BemiecTB B JIOMUHECIIUPYIOUTNE COSAMHEHUS.

Tema 6. Mertonsl
PEHTT€HOBCKOM CIEKTPOCKOUHU

O030p METOJOB PEHTTEHOCIEKTPAIBHOTO aHau3a.
B3anmopeiicTBre peHTT€HOBCKOTO U3JTYUYEHHS C BEIIECTBOM.

Meroa 3JIeKTPOHHOTO 30HAA M €ro NPUMEHEHUE JJIs
JIOKaJIbHOTO 3JIEMEHTHOTO aHaIu3a.
Pentrenodnyopecuentueiii Meton. OOnacTu TPUMEHEHUS,
BO3MOKHOCTH, IOCTOMHCTBA U OTPaHUYEHMS 3TOI0 METO/A.

PentrenogazoBsit aHanus. ITonyuenue u
uHTepnpetanus audpakrorpamm. [lpakruueckoe npuMeHeHue
peHTreHo(a30BOro aHaIH3a.

Tema 7. O6uiee npeacTaBIecHNe
(0] ,[IpyrI/IX I/IHCTp}IMeHTaJ'H:HBIX
METOIaX. Macc-
crekTpoMerpus. Tepmuueckue
METOJBI.

OO6mme mnpUHIMIIBI — Macc-cekTpoMmerpun. Cxema u
OCHOBHBIE Y3JIbI Macc-CHEKTpoMeTpa. Bakneimme crocoObl
voHmzanuu. Tunbel Macc-aHanu3atopoB. [lomydyenue wmacc-
CIEKTPOB. [Ipumenenue Macc-CIEeKTPOMETPUHI JUTSt
AJIEMEHTHOTO M H30TOMHOrO aHanuza. WaeHTudukamus u
OTpeJIeJICHUE OPraHUYEeCKUX BelecTB. Macc-CrieKTpoMeTpust
C HHAYKTUBHO CBSI3aHHOM  IUIa3MOW.  AHAIUTHYECKUE
BO3MOKHOCTHU u obnactu MIPUMEHEHUS Macc-
CHEKTPOMETPUYECKOT0 aHAJIN3a.

Knaccudukanus METOIOB TEPMUYECKOTO aHAIU3a.
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TepMorpaBumeTpusi, TEPMHUYECKHI aHasus,
muddepeHnmanbHas CKaHUpYIOLas KaJIOPUMETPHUSL.
Tepmonapel. KoMOWHHUpOBaHHBIE TEPMHYECKHE  METOBI
ananmu3a. JlepuBarorpadpl. CHHXpOHHbBIE TEPMOAHATU3ATOPHI.
[Ipumenenne  MeTONOB Il MccleAOBaHUS  (U3HUKO-
XMMHUYECKHUX CBOMCTB U aHAJIN3a BEILIECTB U MaTEpUAJIOB.

Tema 8. Kunerunueckue u

OHOXUMHUYECKHE
aHAJIN3Aa.

METOIBI

Obnactu UCTIONTb30BaHUS, pelniaeMbie 3a/1a4w,
MpakTUyeckoe 3HadeHue wmeroga. CKOpOCTh XHUMHUYECKOU
peakiuu Kak aHaIWTUYeCKuil curHan. Kartamutudeckue u
HEKaTaJUTHYeCKUe KHHETUYECKHE METOJbl aHaiu3a, HX
9yBCTBUTEIBHOCTh W CEJNEKTHBHOCTh.  Ompenenenue
KOHIEHTPALUU PEareHTOB C HCMOJIb30BaHUEM KUHETHUYECKUX
TaHHBIX (METOJ TAHTC€HCOB, (PUKCUPOBAHHOTO BPEMEHH H JIp.).
WuaukaTopHble peakiuu MpH OMNPEJeICHUH KaTalu3aTopoB,
TpeOoBanus Kk  HUM. OOmee  mpeacraBieHHE O
(depMEeHTaTUBHBIX ~ MeTojax  aHanu3a.  lIpakTHueckoe
NpUMEeHEeHHe (EPMEHTATUBHBIX METOJOB B KIMHHYECKOM
aHaJIM3€ U B aHAJIN3€ 0OBEKTOB OKPYXKAIOIIEeH Cpeibl.

OOmee mnpencTaBieHHEe O OHOXMMHUYECKHUX METONax
ananu3a. Mcnons3zoBanue depmentos, JJHK, PHK, anturen,
KUBBIX KJIETOK U MHUKPOOPTaHU3MOB B aHaM3€ (B YaCTHOCTH,
B BUJE TecT-MeToaoB). [Ipumepnl ompeneneHust GpepmMeHTOB,
cyOCTpaToB, HHTUOUTOPOB U aKTUBATOPOB. VIMMyHOaHaNMH3 U
UMMyHO(GEpMEHTHBIN aHaimm3. buoceHcoprl. [IpuHIMAMBI
(YHKIIMOHMPOBAaHUS U OOJIACTH TPUMEHEHHUS OMOCEHCOPOB.
Knaccudukamnmst 6M0CEeHCOPOB 1O MPHUPOAEC OHOTOTHYECKOTO
KOMIIOHEHTa W TUNy  mnpeoOpa3oBarens CUTHaja
(mOTEeHIIMOMETpUYECKHE, aMIIEPOMETPUYECKUE, ONITUYECKUE U
apyrue cencopsl). [IpuMeps! npuMeHeHus: OnoCeHCOPOB.

OOmiee mpencraBieHHEe O OWOJOTHYECKHUX METOJax
aHaJIM3a.

Tema 9. Tenagenimun u

MIEPCIIEKTUBBI

pa3BUTHUA

XHUMHUYCCKOI'o aHaJin3a.

TenneHunn pa3sBUTHS XMMHUYECKOTO aHAIU3a: yBEINYEHUE
O WHCTPYMEHTAIbHBIX METON0B, MaPasgentusauus u
KOMIbIOTEPHU3ALMsl aHAIN3a, YCUJICHUE BHUMAHUSA K aHAJIN3Y
OpPraHUYECKUX BEIIECTB M OOBEKTOB OKpY’KaIOLIeH Cpensl,
nepexo K aHauu3y cMmeced 0e3 pas[esieHus KOMIIOHEHTOB,
pa3BuUTHE  BHENAOOPATOPHBIX M  THOPUAHBIX  METOOB
(CEeHCOpBI, CHCTEMBI «3JIEKTPOHHBI HOC» M «3JIEKTPOHHBIH
A3bIK», JUCTAHLIMOHHBIE METOIbI, TECT — CHCTEMBI).
ABTOMaTH3alMs aHalU3a, NPUMEHEHHE AaBTOCEMILIEPOB U
KOMIIBIOTEPU3UPOBAHHBIX MU3MEPUTEIBHBIX npuOOpOB.
[TpoToYHO-MHKEKIITMOHHBII aHaJIn3. MununaTopu3anus
AHAJIUTUYECKUX npubOpOB. CHuxenue IIpENIEIOB
OoOHapy’>KeHHsl HW3BECTHBIX METOAOB aHanu3a. Pa3Butue
PE30HAHCHBIX U SIIEPHO-(PU3MUECKUX METOIOB.

PazButne TeopeTMUECKMX OCHOB pas3HbIX METOJIOB
aHalM3a, WX CONMKEHHEe U OOBEIUHEHHE C YYEeTOM
JTOCTH)KEHUM MEeTpOJIOTud, HH()OPMAaTUKU M XEMOMETPHUKH.
IlocTeneHHoe co3gaHUE €AVMHOW TEOPUM AHAIUTHYECKOU
XMMHUU U €€ NPEBPALICHNE B MEKAUCHUIUIMHAPHYIO HAYKY.
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6.1. ®opma obyueHus — oyHas, Kypc — 1, cemectp — 2
HaumenoBanus pa3aciioB U TCM Komaectso uacos
Jlek. JlaGop. | Ilpaktr. | CPC+K | Bcero
Tema 1. OO6mee mnpencraBiIeHUE O 2 6 10 18
XMMHYECKOM aHalln3e
Tema 2. Ananutudeckas XUMUs Kak Hay4yHast 2 6 10 18
TUCIUIM-THHA. Y4YeHue 00 aHAIUTUYECKOM
CUTHAJIE.
Tema 3. KauectBeHHBIi aHau3 2 6 10 18
HEOpPraHWYECKUX BEUIECTB XMMHYECKUMU H
WHCTPYMEHTAJIbHBIMH METOJIaMHU
Tema 4. DKCTpakIIMOHHBIE U COPOIMOHHBIC 2 6 10 18
MeToIbl TeMaeHUs! M KOHLIEHTPU-POBAHUS
Tema 5. Xpomarorpadguieckne METO/IbI. 3 6 9 18
Tema 6. AHanuTHYECKHUE CBOMCTBA PEAKIIMI B 3 6 9 18
TOMOT€HHBIX BOJHBIX pacTBO-pax. KucimorHo-
OCHOBHO€ pPaBHOBECHE.
Tema 7. OOpazoBaHWe U PACTBOPCHHE 3 6 9 18
0CAaJIKOB B aHAJIM3E.
Tema 8. KowmimiekcHblE COEOIUHEHUS B 3 7 9 19
aHasnze. MacKUpoBaHHE U AEMACKHUPOBAHUE.
Tema 9. OpraHu4ecKue pearcHThl B aHAIU3E. 2 6 10 18
Tema 10. OxucnuTenbHO-BOCCTAHOBUTEIBHOE 3 7 9 19
paBHOBECHE M WHCTPYMEHTAIbHBIE METOJIBI
aHaJiIM3a.
Tema 11. ITIpo600TOOp M MPOOOMOATOTOBKA 2 6 9 17
Tema 12. AHanu3 BeIIECTBA HEU3BECTHOIO 3 7 9 19
cocTaBa
HUTOT'O 3A CEMECTP 30 75 113 218
6.2. @opma o0yueHHst — O4Has, Kypc — 2, cemectp — 3
HaunmenoBanus pa3aciioB U TEM Komuaectso uacos
Jlexkn. | Jlabop. | IlIpakxt. | CPC+K | Bcero
Tema 1. MeTtponoruueckue  OCHOBBI 5 10 20 35
XMMHYECKOT0 aHAJIM3A.
Tema 2. 'paBuMeTpHUECKUNA METOJ aHAJIN3A 5 10 20 35
Tema 3. BBeneHue B TUTPUMETPUYECKUI 6 12 19 37
aHanu3. KucioTHO-0CHOBHOE TUTPOBaHUE
Tema 4. OKMCIUTENBHO-BOCCTAHOBUTEIBHOE 6 12 18 36
TUTPOBAHUE.
Tema 5. OcaguTenbHOE TUTPOBAHUE. 6 12 18 36
Tema 6. KommekconomeTrpuueckoe 6 12 18 36
TUTPOBAHUE.
HUTOI'O 3A CEMECTP 34 68 113 215

6.3. ®opma o0yueHus: — o4Has, Kypc — 2, cemectp — 4

HanmenoBanus pa3aciioB U TEM

KommuectBo yacoB

Jlexi. | Jlabop. | [IpakT. |CPC+K| Bcero
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Pazoen 1. OGmmas XapaKTepPUCTHKA 4 8 6 24
ANEKTPOXUMUYECKUX METOJIOB.

IToreHmomeTpusi.

Tema 2. BonbTaMIIepOMETPUUYECKHE METOJIBI. 4 8 6 24
Tema 3. Kynonomerpus u 4 8 6 24
anekTporpaBumerpusi. Kongykromerpus.

Tema 4. Oo6iiee MIPEICTABICHUE 0 4 8 6 24

CIICKTPOCKOITMYCCKUX METOoJax. MGTOILI)I
aTOMHOM CIICKTPOCKOIINH.

Tema 5. Mertoast MOJICKYJISIPHOM 4 8 6 25
CHEKTPOCKOMUML.

Tema 6. Metonabl PEHTT€HOBCKOM 4 8 6 24
CHEKTPOCKOMHHL.

Tema7. OOmee mnpencTaBiIeHUE O JIPYTUX 3 6 6 24
WHCTPYMEHTAIBHBIX METO/IaX. Macc-

criektpomeTpusi. TepMuuecKre METOIbI.

Tema 8. Kunernueckue U OHMOXMMHYCCKHUC 3 6 5 23
METObI aHAJIH3A.

Tema 9. TenneHIMH U NIEPCIIEKTUBBI PA3BUTHS 4 8 5 23
XAMHYECKOr0 aHaJIN3a.

HNUTOTI'O 3A CEMECTP 34 68 113 215
HUTOI'O I10 KOMIIOHEHTY OIIOII 98 211 339 648

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMN

7.1. KoHTpoJIbHBbIE BONIPOCHI
7.1.1. Kypc — 1, cemecTp — 2

Tema 1
1. OnpeneneHyie aHaATUTUYECKON XUMUU KaK HAyKH.

Tema 2

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

3. Buzpl aHaTUTHYECKUX CUTHAJIOB: XUMUYECKUe, (PU3ndecKkrue, OMOIOTUIECKHE.

4. I'pacdhuueckoe U300pakeHUE AaHATUTHUECKOTO CUTHAJIA.

5. UyBCTBUTENBHOCTD U MIPEAEIT ONPEIETICHUS.

6. VIHTEHCUBHOCTh QHATUTUYECKOT'O CHUTHAJIa U KOJUYECTBO AJIEMEHTApHBIX OOBEKTOB,
BBI3BIBAIOIIUX TOT CHTHAI. MareMaTudecKkas 3aBUCHMOCTb.

7. I'pagyupoBouHast QyHKIMS U TpagyupoBOUHbIN Tpaduk. [ padudeckoe nzodbpaxeHue.

8. CranmapTHbie 00pa3Iilbl U CTAaHIAPTHHIC BEIIECTBA.

9. KonuuecTBeHHOE OMpeAeNieHUue BEIIECTB MO TPagyHpOBOYHON (PYHKIIMHU, CTAaHAAPTY
WIH CTaHAAPTHBIM o0Opa3iam.

10. Knaccudukaius METo0B aHaIN3a.

Tema 3

11. Crerudmdaeckue aHATUTHYICCKUE CUTHAIBI U UACHTH(DHUKAINS BEIICCTB.

12. Ipo6HbIii aHanu3 u crieupuveckie yCIoBUS MOYyYeHUs aHATUTUYECKOTO CUTHAIA.
13. BeiOopouHbIe (CETEKTUBHBIE) PEArEeHTHI.
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Tewma 4

14. Pa3geneHve KaTMOHOB HAa AHAIMTHUYECKHE Tpynnbl. ['pynmoBble peareHTbl NpHU
CUCTEeMATHUYECKOM XO0JI¢ aHanu3a. TpeOoBaHUS K TPYNIIOBEIM pearcHTaM.

15. PazniesieHre M KOHLIEHTPUPOBAHUE METOJIOM SKCTPAKIIMU. 3aKOH paclpeeICHHUS.

16. Knaccuduxanus 3KCTpareHTOB U THUITbI SKCTPAKIIMOHHBIX CHCTEM.

17. Koncranra pacnpenenenus. Koaddurnuent pacnpeneneHus. CTerneHb U3BICYCHUS.

18. YpaBuenue skcrpakiuu. Koncranra sxctpakiun. KoadduuueHt pasaenenus.

19. MHOroKpaTHOE€ UCIOJIb30BAHUE OPraHUYECKUX PACTBOPUTENIEH B HKCTPAKIIHH.
ABTOMAaTHUYECKHUE IKCTPAKTOPHL. PeskcTpakiusi.

Tema 5

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

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

22. T'a3oBas xpomarorpadus. CopdenTs! 1 Hocutenu. O01acTe MPUMEHEHUSI.

23. XKuakoctHas xpomatorpadus. BricokodddhekTuBHAs KUAKOCTHAS XpomaTorpadusi.
Wonnas xpomatorpadus.

24. NonooOmennass xpomatorpadus. [IpupomHble W CHHTETHYECKHE HOHOOOMECHHHKHU.
@OyHKUMOHANbHbBIE TPYNNBI B HOHOOOMeHHMKaX. Kimaccudukaiust HoHOOOMEHHBIX COPOCHTOB U
UX CBOMCTBA.

25. Peakuum wmoHHOro oOMeHa. OmroupoBanue. lcmonb3oBaHHMEe HOHHOTO OOMEHa B
aHanuse.

26. Toukocnoitnas u Oymaxknast xpomarorpadus. Koaddunuenr Ry.

27. Metoapl ocaxaeHUs U coocaxaeHus. OpraHMuecKkue U HEOPraHM4eCKUe OCaAUTEIN U
KOJIJIEKTOPBI. VIcroIp30BaHNe B aHATUTHYECKON XUMMH.

28. Cop6uus. Tumbl copOEeHTOB.

29. DneKTpOXUMUYECKHE METO/BI pa3zieneHus (3eKTpodopes, 3ITEKTPOOCMOC U Jp.).

Tema 6

30. CocTosiHuE 3JEKTPOJIUTOB B PACTBOpax.

31. CocTosiHUE BELIECTB B UICATbHBIX U PEAIbHBIX CUCTEMAX.

32. ConbBaranus, HOHHU3AINS, JTUCCOLIHALINS.

33. CBsA3b MeXIy KOHIEHTpalued M aKTUBHOCTbIO. AHaTUTHYECKas KOHLEHTpaLUs U
u3Mepsiemasi npudopamMu aKTUBHOCTb HOHOB.

34. Kosdounuentsl aktuBHOCTH. KoHIEHTpalMoHHble KOHCTaHThl. VoHHas cuia
pacTBOpOB.

35. OOmast u paBHOBECHas KOHLEHTpalMu. BiusHue Xumuueckux (aKTopoB Ha
paBHOBECHE.

36. KucnotHo-ocHOBHOE paBHOBecue. Pacuetst pH.

37. BydepHbie pacTBOPHI.

38. bydepHbie cucTeMbl KPOBH.

39. IlporHo3upoBaHHE COCTOSIHMSI BEIIECTB M HOHOB B OKpYJXKarouleil cpene,
OHOKUIKOCTSIX.

Tema 7

40. TpeboBaHMs K OCagKaM M pEaKIUIM OCAKICHUS B aHATTU3C.

41. PaBHOBecHe B cucTeMe ocaJoK-pacTBop. IIpousBenenne pacTBOPUMOCTH, €r0 CBSI3b C
pPacTBOPUMOCTHIO, UCIIOJIL30BAHUE B aHATIU3E.

42. ®akTopbl, BIUAIINE HA PACTBOPUMOCTh MAaJOPACTBOPUMBIX COEIMHEHHIL:
TEeMIIepaTypa, paCTBOPUTEIh, HATMYUE OJJHOMMEHHBIX U MOCTOPOHHUX MOHOB, KOHKYPHUPYIOIIHE
peaKIuu KOMILIEKCco00pa3oBaHus U KUCIOTHO-OCHOBHOE PaBHOBECHE U T.JI.
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43. Peaknus npeBpamieHus 0CaJKoB B aHAIH3E.

44. PacuyeTbl aKTUBHOCTHU (KOHIICHTPALIMN) HOHOB B CHCTEME PacTBOP-OCAIOK.

45. VYcnoBusi OCaXICHHMsT € PACTBOPEHUS TPYIHO PACTBOPUMBIX CYJIb(UIIOB.
Hcnonb3oBaHne CBOKWCTB TPYAHO pPacTBOPUMBIX cyibhumoB B aHamuze. CepoBOIOpOaHAS
KJ1acCU(pUKaIus KaTHOHOB.

46. Cxema CHCTEMaTHYECKOTO aHaldM3a KAaTHOHOB IO  KHCJIOTHO-OCHOBHOM
KJ1accu(pUKaImm.

47. Cxema CHCTEMaTUYEeCKOT0 aHAIH3a KATHOHOB TI0 CEPOBOIOPOIHON KIIaCCU(PUKAIIUH.

Tema 8

48. Tunbl KOMIUIEKCHBIX COEIMHEHU, KOTOPBIE UCTIOIB3YIOTCS B aHAJTUTUYECKON XUMHUH.

49.CBoiicTBa KOMIUIEKCHBIX COE€IUHEHHMH, WMEIOIIMX aHAJIUTHYSCKOE 3HauYcCHME:
CTOMKOCTh, paCTBOPUMOCTH, OKPacKa, JIETy4ecTh.

50. Knaccudukarnusi KOMIIEKCHBIX COSTUHEHUI.

51. KonuyecTBeHHasi XapaKTEPUCTHKA KOMIUIEKCHBIX COCIMHEHUW: KOHCTAHTBI
yCTOWYMBOCTU (cTymeHdYathie, oOmue), GyHKIUS o0pa3oBaHUs (CpeaHEe YHUCIO JIMTAHIIOB),
GyHKIUS 3aKOMIUIEKCOBAHHOCTH, CTENIEHb 00Pa30BaHUsI KOMILJIEKCOB.

52. ®axTophl, BIUAIONIME HAa KOMILIEKCOOOpa30BaHME: JIIEKTPOHHAS CTPYKTypa
LEHTPaJIbHOrO0 aToMa M JOHOPHOIO aTroma Jinrannaa, pH, KOHIEHTpalisi KOMIOHEHTOB, HOHHAs
cuJja pacTBopa, TeMIeparypa.

53. BausiHue KOMILUIEKCOOOpa30BaHUsI HA PACTBOPUMOCTh COCIMHEHHM, OKHCIUTEILHO-
BOCCTAHOBUTENIbHBIN TOTEHIIMAT CHUCTEM, KHCIOTHO-OCHOBHOE paBHOBECHE, CTaOMIM3AIUIO
Pa3IUYHOM CTETIEHN OKUCIICHUS.

54. KoMIUleKCHBIE COEAMHEHUS B aHAIM3e Ui OOHApYXKCHHs, HIACHTU(UKAIINH,
pacripeiesieHnsi, KOHIICHTPUPOBAHUS U KOJIMYECTBEHHOTO ONPEICTICHUS NOHOB.

55. MackupoBaHHe U JJeMaCKUPOBAaHUE C UCTIOIb30BAHUEM KOMITJICKCHBIX COSIMHEHUIA.

Tema 9

56. OOmme TOHATHS — OpraHUYecKHe AaHAJUTUYECKHE pEareHTbl, XeJaTHbIE
KOMILJIEKCHBIE COEIMHEHMSI, HOHHBIE aCCOLIMATHI.

57. @yHKINOHATBHO-aHAIUTHYECKUE TPYIIIBI OPraHMUECKUX aHATUTHYECKUX PEareHTOB.

58. T'mmote3a aHanoruii B3aUMOACWCTBUS HOHOB METAJUIOB C HEOPraHUYECKUMH U
OpPraHUYEeCKUMH peareHTaMH.

59. ®akTOpbl, BAUSAIOIINE HA YCTOMYUBOCTD XEIAaTHBIX KOMIUIEKCHBIX COEMHEHHH.

60. [IpaBuno nuknos Uyraesa.

61. BausiHue npoCcTpaHCTBEHHBIX (PAKTOPOB HAa 00Opa30BaHUE U YCTOMYMBOCTH XE€JIAaTOB U
MOHHBIX aCCOLMATOB.

62. TloBplieHME W30MPATENBHOCTH JEUCTBUS OPraHUMYECKUX peareHTOB MyTeM
perynupoBanust pH, KOHIIEHTpaluy peareHTOB, MACKUPOBKOH H JIp.

63. Hcrnonp3oBaHME OPraHMYECKHUX AHAIUTUYECKUX pEareéHTOB B KayeCTBEHHOM U
KOJINYECTBEHHOM aHaJIH3e.

Tema 10

64. PaBHOBecCHsI B pacTBOpE, COACPIKAIIEM OKUCIUTEIN U BOCCTAHOBUTEIIH.

65. Cranmaptusbiil (E°) u peanbnbiit (E) okuciIuTensHO-BOCCTAHOBUTEIBHBINA MMOTEHITAAT
CUCTEMBI, METObl UX U3MEPEHUSI.

66. OueHka cuiibl OKUCIUTENS (BOCCTaHOBUTENA) 10 3HaueHusM E. BiusHue paznuuHbIx
dakTopoB Ha BeNMYUHY E OKHCIHTENHHO-BOCCTAHOBUTENIBHON cHCTeMBbl (Temmeparypa, pH,
XUMHYECKHE U AJIEKTPOCTATUYECKUE B3aUMOIEUCTBUS U T.11.).

67. Teoperuyeckue pacueThl HAMpPABICHUS AHATUTUYECKOW pEaKkIMU U KOHCTaHTHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHOIO  paBHOBecus. [lyTm  perynupoBaHHsl — HalpaBlICHUS
AHATUTUYECKOW OKUCIUTETHbHO-BOCCTAHOBUTEIHHON PEAKITHH.
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68. DIJIeKTpOXHMMHUYECKass W DIICKTPOJUTHYECKAs SYEHKH. OJIEKTPOAHATIUTHYECKUE
METOABI.

69. Hcnonb3oBaHUE  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIMd B  aHAIU3E
(uneHTUUKAIYSL, METOBI pasneneHus 3 KOHILIEHTPUPOBAHU, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIHHOE TUTPOBAHHE, ANEKTPOXUMUYECKUE METOBI U IPYTHUE).

Tema 11

70. Ot60p npoOsI 1 ananu3a. [IpencraBurenbHOCT MpoObl. [lepBuunas (reHepanbHas)
npooa.

71. Metoapl cokparieHus mpoOsl (KBApTOBAHUS U Jp.).

72. JlabopaTopHasi 1 aHATUTHYECKas TPOOHI.

73. @akTopsl, 00YCIaBIMBAIOIIME pa3Mep U CIIOCOOBI 0TOOpA NMPEACTaBUTENHFHON POOHI.

74. CriocoObI MOTyYeHHs CpeaHer MpoObl TBEPABIX, )KUAKUX M Ta3000pa3HbIX BEIICCTB.
OT16op npeacTaBUTENEHON POOBI OMOJIOIMYECKHX MaTEpPHAJIOB.

75. OT60p TpeACTaBUTENHHOM MPOOBI TPOMBITIUICHHBIX M OBITOBBIX OTXOJOB.

76. OnacHOCTHh ¥ TOKCUYHOCTh XUMUYECKHUX BEIIECTB.

77. OcHOBHBIE CpelcTBa TMepeBoaa MpoObl B (GopMy, HEOOXOMUMYIO JUIsl TAHHOTO BHAA
aHanmu3a. PacTBOpeHHMe B pa3iMUYHBIX Cpelnax, CIeKaHWe, CIUIaBIICHUEe, MHKPOBOJIHOBAS
00paboTka u Jp.

78. CpencTBa yCTpaHEHHS U y4eTa 3arpsi3HEHHI U MOTeph MPHU MPOOOIIOATOTOBKE.

79. Bona B mpo0ax ¥ METOJIbI €€ ONPEICIICHHS.

Tema 12

60. Ompenenenue "HEU3BECTHOE BEMIECTBO'"; BUABI MPOO HEU3BECTHOTO BEIIECTBA,
UCTOPUS TPOOBI.

61. Hcnonp3oBaHuE CTaHIAPTHBIX U HECTAaHAAPTHBIX METOJOB, CEHCOPHOTO aHalu3a,
9KCIIEPTHBIX CUCTEM H TECT-METOJO0B IIPH ONPEICIICHUN COCTaBa HEM3BECTHOTO BEIIECTBA.

62. IloaroroBka BeliecTBa K KAUECTBEHHOMY aHAIIU3Y.

63. Bb10op cxembl aHanmm3a.

64. IIpombIlIUIeHHBIE U OBITOBBIE OTXO/IbI KaK OOBEKTHI aHATH3A.

65. UK-criekTpockomnus B aHAIN3€ HEM3BECTHOTO BEIIECTRA.

7.1.2. Kypc — 2, cemecTp — 3

Tema 1

1. OcHOBHBIE METPOJIOTMUYECKHUE XapAaKTEPUCTUKU METOJ0B aHAIM3a.

2. I'panunia onpeaeneHus BEIIECTBA.

3. [IpuHuuns! BeIOOpa METOIa aHATIN3A.

4. CucreMaTH4ecKue U caydaiiHble MOTPEIIHOCTH XUMHUECKOTO aHAIIK3a.
5. Cioco0ObI MPOBEPKHU MPABUIILHOCTH PE3YJIbTaTOB aHAIHN3A.

6. CrangapTHbIe 00pasiibl COCTaBa BEIIECTB U MaTepuasoB. CTaHIapTHHIE BEIIECTRA.
7. CraTuctudeckas o0paboTKa U MPEACTABICHHUE PE3yIbTaTOB aHAIHN3A.

8. IlorpenrHocTy pa3HbIX METOAOB U CTaAUN aHAIN3A.

9. Anamutryeckast ciyx0a. AKKpeIUuTanus aHATUTHIECKHIX JIA00PaTOPHii.
10. ATTecTanus METOANK XMMUYECKOTO aHAIHN3a.

Pazmen 2

11. IlpuHUIMO 1 METPOJIOTUYECKUE XapPAKTEPUCTUKN METOIA.

12. TpeboBaHus Kk OcajikaM B aHATU3E.

13. Cxema obpa3oBanus ocaaka. Kpucrammueckne 1 aMop(hHBIE OCAIKH.
14. 3aBUCUMOCTB CTPYKTYPBI OCaJKa OT €ro CBOMCTB U YCIIOBUI OCaXICHUS.
15. YcaoBust 00pa3oBaHus KPUCTATUIMYECKUX OCATKOB.

16. 3arpsi3HeHHe ocalika U COCOOBI €ro MPeA0TBPAIICHHUS.
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17. KosioniHbIE CUCTEMBI B TPABUMETPUUECKOM aHAJIU3E.
18. IlorpemHocTy B TpaBUMETPUUYECKOM aHATIU3E.
19. Heoprannueckue 1 OpraHM4eCKue OCaauTeIN B aHAIU3E.

Paznen 3

20. Metoas! THTpHMeTpHUYeckoro aHanu3a. Knaccudukanus. [Torpemnocts Merona.

21. TpeboBaHMs K peakusIM B TATPUMETPUUECKOM aHAJIU3E.

22. CnocoObl BBIpaKEHHsI KOHIIGHTPALMH pacTBOPOB B TUTPUMETpPUH. PacueTsl
Pe3yIbTaTOB TUTPUMETPUUYECKOTO aHATH3A.

23. 3aKOH SKBUBAJICHTOB, ()aKTOP 3KBHUBAJICHTHOCTH.

24. Touka SKBUBAJICHTHOCTH U KOHEYHAsl TOUYKA TUTPOBAHHUSI.

25. IlepBuuHbIC M BTOPUYHbIE CTAHIAPTHI, TpeOOBaHUs K HUM. DUKCaHAIBI.

26. ABtomaTtmyeckue TUTpaTrophl. OnpenerneHne HEOPraHMYEeCKUX W OpPraHUYECKUX
COCIHECHUM.

27. KACIIOTHO-OCHOBHOE TUTPOBAHUE. XapaKTEPUCTUKA METOA.

28. KpuBble TUTPOBaHUS.

29. KHclI0THO-OCHOBHOE TUTPOBAHUE B HEBOJAHOM Cpejie.

30. KucnotHo-ocHOBHBIE HHAMKATOPBI. FloHHAas 1 XpoMoopHast TEOpHsI UHAUKATOPOB.

31. BeiGop uHauKaTopa uisi yCTAaHOBJICHHs] KOHEYHOM TOYKH TUTpoBaHus. [lorpemnoctu
TUTPOBAHUS.

32. IlpuroToBneHne W  CTaHAapTU3alMs  pacTBOpa  TUAPOKCHUIA  HATpHS,
XJIOPOBOJIOPOJHOM KUCIIOTBHI.

33. Anamu3 cMmecu kapOoHaTa W THApPOKapOOHATa HATpusA, cCMecH KapOoHaTa H
TUIPOKCU/A HATPHUSL.

34. Onpenenenue azota o metoxy Knenpaansg u coseif aMMOHUS NPSAMBIM U HEMIPSIMBIM
METOJIaMHU.

Tema 4

35. Ilepmanranarometpus. [lpunuun metona. Ilpumeps! NpakTHYECKOTO NPUMEHEHUS.

36. KpuBas turpoBaHus. [IpuunHBI, KOTOpBIE BIUSIOT Ha XOJ KPHUBOM TUTPOBAHUS:
KOHIIEHTpaLUsl HOHOB BOJIOPO/1a, HOHHAs CHJIA PaCTBOPA, KOMILIEKCOOOpa30BaHHUE.

37. Cnioco0bl puKcauy TOYKH SKBUBAJICHTHOCTH.

38. nnukaropsl. OMIMOKY TUTPOBAHMUS.

39. Nono- u monuMerpuueckoe TuTpoBaHue. CucreMa HOA-HOAM] KaK OKUCIUTENb U
BOCCTAHOBHUTENb.

40. Meron mnpsMOro THUTpOBaHUS. MeToabsl OOpaTHOrO THUTPOBAHUS, TUTPOBAHME
3aMECTUTE.

41. Huxpomaromerpusi. [lpunuun mertona. Wuaukatopel. DukcupoBaHME KOHEUHOMH
TOYKHM TUTPOBaHMA. [IpakTHdeckoe UCIoIb30BaHUE METO/IA B AHAIIN3E.

42. bpomaromeTpus, UEpUMETpHs, TUTAaHOMETpHs, BaHazaromeTpus. IIpuHUUIIEI
mMeTonoB. MHankaTopsl. Crioco0b! GUKCHPOBAHUS TOYKH SKBHBAJICHTHOCTH.

43. OnpeneneHne HEOPraHMYECKUX U OPraHUYECKHUX BELIECTB.

Tema 5

44. Kpusas tutpoBanusi. CriocoObl oIpeieIeHHs] KOHEYHOW TOUYKHU TUTPOBAHUS.
45. TutpoBaHUE CMECU UOHOB.

46. Unaukatopsl. Omnbka TUTPOBaHUS.

47. Aprentomerpust. [Ipumepbl NpakTHYECKOT0 UCIIOIB30BAHMS.

48. Onpenenenre XJOpUI0B B IPUPOAHBIX U CTOYHBIX BOJAX.

Tema 6
49. HeopraHuveckue U OpraHHYECKUE TUTPAHTHI B KOMIUIEKCOHOMETPHH.
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50. IlpumeHeHne aMUHOTIOUKAPOOHOBBIX KHCIIOT B KOMITJIEKCOHOMETPHH.

51. IlocTpoeHue KpUBBIX TUTPOBAHUS.

52. MeTaitoXpoOMHBIE HHIUKATOPHI M TPEOOBAHUS, IPEABABIISIEMBIC K HIM.

53. BaxHelinme yHUBEpCaJIbHbIC U CTIEIU(DUIECKHE METAJUIOXPOMHBIC HHIUKATOPBHI.

54. Croco6bl KOMIUIEKCOHOMETPUYIECKOTO TUTPOBAHHS: MPSIMOE, 0OpaTHOE, KOCBEHHOE
10 3aMEILEHUIO.

55. CeneKTUBHOCTh TUTPOBAHUS U CITOCOOBI €€ MoBbINIeHUs. [lorpentHoCTh TUTPOBAHUS.

56. Ilpumepsl npakTuueckoro npuMeHeHus. OmnpejesneHne KallbliMsi, MarHus, jKelesa,
AITIOMHUHHMS, MEJTU, [INHKA B IPUPOAHBIX U IPOMBIIIJIEHHBIX 00BEKTAX.

57. Onpenenenue o0IIEH KECTKOCTU BOJIBI.

7.1.2. Kypc — 2, cemectp — 4

Tema 1

58. [Ipamas norenurometpus. [IpuHmn meroza.

59. WUsmepenue mnoreHnmana. OOpaTuMmble M HEOOpPaTUMBbIE  OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE CUCTEMBI.

60. Iln1ukaTopHbIE 3JEKTPOIBI.

61. MonomeTpusi. CeHCOpBI B aHAIU3E.

62. Knaccuukanusi MOHOCENEKTUBHBIX 3JEKTPOJOB: AJIEKTPOIbl C TOMOTCHHBIMH U
reTepOreHHbIMU KPUCTAIIIMYECKUMI MEMOpaHAMHU.

63. CTEKISTHHBIE DIIEKTPOJIBI.

64. DeKTpobl C MOABUAKHBIMUA HOCUTEIISIMHU.

65. depMEHTHBIE U Ta304yBCTBUTEIBHBIE JIEKTPOJIBL.

66. DnekTpoaHas GyHKIUS, KOAPPUITUCHT CEJICKTUBHOCTH, BPEMS OTKITHKA.

67. IlpuMepsl NpakTUYECKOro NpUMEHEHMsT HoHOoMeTpuH. Omnpenenenue pH, moHoB
IIEJIOYHBIX METAJIJIOB, FAJIOT€HUI-HOHOB.

68. TpeGoBaHuss K  XUMMYECKUM UM  DJIEKTPOXMMHUYECKMM  peakiusM B
MNOTEHLIMOMETPUYECKOM TUTPOBAHUHU.

69. UHnukaTopHbIE IEKTPOJABI M 3JIEKTPOJbl CPAaBHEHHUS IIPHU HCIIOJIB30BAHMM Pa3HBIX
TUIIOB XUMUYECKUX PEaKIUH.

70. OnpeneneHne TOYKNA YIKBUBAJIEHTHOCTH.

71. ABTOMaTH4YeCKOE MOTCHIIMOMETPUUECKOE TUTPOBAHHE.

Tewma 2

72. Ilpupoaa aHaNTUTUYECKOTO CUTHAJIA B METOAAaX BOJIBTAMIIEPOMETPUH.

73. ®akTOpPHI, BIHSIONINE HA BEIMYUHY MIPpeaeabHOro qudGy3n0HHOTO TOKA.

74. KauecTBeHHbIW M KOJMYECTBEHHBIN BOJBTAMIIEPOMETPUUECKUN aHanu3. MeTobl
KOJINYECTBEHHOI'O OIPEJICIICHHS BEIIECTB B BOJBTAMIIEPOMETPHUH.

75. Bonbsramnepomerpust c TBEPABIMU 3JIEKTPOJAMH. HNuBepcrnonHas
BOJIbTAMIIEPOMETPHUS, OCOOCHHOCTH METO/1a, YyBCTBUTEIHLHOCTh METO/IA.

76. Awmmepomerpusi. CyTb MeToJa U OCOOCHHOCTHM B CpaBHEHHH C MPsIMOU
BOJIbTAMIIEPOMETPHUEN.

77. KpuBble aMIIEpOMETPUUECKOTO TUTPOBAHHUSI.

78. I[IpuMepsl KCTIOIB30BAHUS METOI0B BOJILTAMIICPOMETPUH B aHAIIN3€ MPOMBIIIICHHBIX
00BEKTOB M OKPYIKAIOIIEH CPEeIbl.

79. MeTponoruyeckne XxapakTepuCTUKA METOIa.

Tema 3
80. Kynonomerpus. [Ipunuun merona. Knaccudukanus meronoB. OCHOBHBIE YCIIOBHS
MPOBEJCHUS KYJIOHOMETPUUECKHUX OIPEIETICHUII.
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81. Ilpsmast kymoHOMeTpus. YCIOBUA TpoBencHHsi aHanuza. CrocoObl ompeaesieHus
KOJIMYECTBA AJIEKTPUYECTBA, IIOTPAUEHHOI0 Ha AJIEKTPONPEBpAIEHNE KOMIIOHEHTa, 1 MOMEHTa
3aBEPILICHMSI NEKTPOXUMUYECKON peaKIuy.

82. Kynonomerpuueckoe tutpoBaHue. OmnpenesneHne KOHEYHON TOYKM TUTPOBAHUS B
KyJIOHOMETpUUECKUX MeTojax. [IpernmyIecTBa 1 OrpaHU4eHUs] METO/.

83. Ilpumepbl KyJIOHOMETPUUECKHUX OIPEIEICHUM OpraHMYeCKMX M HEOPraHMYeCKHX
BEIIIECTB, ra30B.

84. Konaykromerpuueckue MeToabl aHanusza. llpupona aHaIMTHUECKOrO CHUTHaJa.
[TpsAMast KOHTYKTOMETPUS U KOHIYKTOMETPUYECKOE TUTPOBAHHE.

85. Ilpumeps! onpeeneHre METOI0M KOHIyKTOMETPHUH.

Tema 4

86. Cnextpsl aToMOB. OCHOBHBIE U BO30YKJIEHHBIC COCTOSIHHSI aTOMOB. XapaKTepUCTHUKA
CHEKTPAJbHBIX JIMHUM: TOJOXKEHUE B CHEKTPE, HMHTEHCUBHOCTb, CBSI3b HMHTEHCUBHOCTHU C
KOJIMYECTBOM M3JTyYaOIINUX YACTHII.

87. IlpyHIMI ¥ aHATUTUYECKUI CUTHAJT aTOMHO-3MUCCUOHHOTO METO/IA.

88. KauecTBeHHBIH u KOJIMYECTBEHHBIN ATOMHO-3MHUCCHOHHBIN aHaJIM3.
MeTtponoruueckne XxapakTepUCTUKU U aHAJTUTHYECKHUE BO3MOXKHOCTH.

89. OcHOBHBIE y3JIbI CIEKTPATBLHOTO TprbOopa. CTHIIOCKOII, CIIEKTpOrpadsml.

90. ABTOMAaTHYECKMH aTOMHO-3MHUCCHUOHHBIM aHanu3. KBaHTOoMeTprl. XUMHKO-
CIIEKTpaJbHbIN aHaJN3.

91.  ATOMHO->MHCCHOHHBII  aHaJIW3 C  HMHAYKTUBHO-CBSI3aHHOW  IIJIa3MOM.
MeTponornueckne XapakTepuCTUKN 1 AaHATUTUYECKHE BO3MOXKHOCTH.

92. DMucCUOHHAs MJIaMEeHHas! (OTOMETpHSI.

93. AToMHO-(ITyOpECIICHTHBIN aHAH3.

94. ATOMHO-aOCOpOIMOHHBIN CHEKTpalbHbIM aHamu3. [IpuHIMO W aHATUTHYECKHd
CUTHAJI METOA.

95. UcTouHMKYM U3TydYeHHsl. ATOMU3ATOPHI.

96. KonuuecTBeHHBI aTOMHO-a0COpPOLMOHHBIN aHaIN3 MPUPOIHBIX U MPOMBILIUIEHHbIX
00BEKTOB.

Tema 5

97. AHanuTHYECKHE CUTHAJbl. 3aKOH CBETONOIJIOIIEHUS B aHalu3e. 3aKOH
anuTUBHOCTU. [IpuHIUIBI MeTOOB. MeETpoJoruueckue XapakTepUCTHKM M aHaJIUTUYECKHE
BO3MO>KHOCTH METO/IOB.

98. ®oromerpuueckue cuctemsl. Peakiuu B hoTomMeTpum.

99. Bpi0op aHAIUTUYECKUX YCIOBUN (POTOMETPUUECKUX PEAKIIUH.

100. Bnusinue pa3zinuyHbIX (PaKTOPOB HA BEJIMYMHY AHATUTUYECKOTO CUTHAJIA.

101. ®oTtomeTpuyeCcKrEe aHAIUTUIECKUE PEAareHThl, TPEOOBAaHUS K HUM.

102. Cnoco6Obl ompeseneHus KOHLEHTpAalMK aHanuTa. I'palyupoBOYHAs 3aBUCHUMOCTb.
Mertox no6aBok. @otomerpudeckoe TutpoBanue. Juddepenimansuas poromeTpusi.

103. AHa;iu3 MHOTOKOMITOHEHTHBIX CMECEH.

104. CnexktpodoTomMeTpHs Kak METOJ] HCCIIEIOBAHUS PEAaKIUil B PACTBOpPaXx.

105. ABromaTrnueckas GpoToMeTpus.

106. I'nOpuHBIE METOBI B CIEKTPO(HOTOMETPHH.

107. Busl TIOMMHECLEHLINH, UCIIOIb3yEMbIE B aHAIIU3E.

108. 3akon Crokca-Jlommens. [IpaBuiio 3epkanbHOi cuMMeTpuu. 3akoH BaBumoga.

109. ®akTopsl, BIUAIOLIME HA UHTEHCUBHOCTb JIIOMUHECIICHLINH.

110. KonmnuecTBEHHBIN aHAIN3 JTIOMUHECIIEHTHBIM METOIOM.

111. Tymenue TIOMUHECHEHLIUH.

112. MeTponoruueckue XxapakTepUCTUKU ¥ aHAJTUTHYECKUE BOZMOKHOCTH METOA.

113. [MpuHnunuanpHas cxema npudopa.
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114. Tlpumepsl UCMOIB30BaHUS JTIOMUHECHIEHTHOTO METO/Ia aHaju3a B aHAJIUTUYECKOM
XUMUHU.

115. YcnoBusi BO3HUKHOBEHHMSI AHAJMTUUYECKOrO CUTHaja Tipu B3aumojerctBuum MK-
U3JIy4YEeHHS C BEIIECTBOM. TUIMYHBIE ONpEesieMble BEIIECTBA.

116. 3akon cBeronoriouienus B UK-obnacru.

117. XapakrepucTuKka aHaJUTHUECKOro curHaia B MK-cnekTpomMeTpun M TEXHUKA €ro
U3MEpEHHUS.

118. Xapakrepuctuyeckue mojockl mornomenus B HWK-crektpe, wuaeHTHUKALUs
METOJIOM CTPYKTYPHO-TPYNIIOBOTO aHAU3a.

119. KonnuectBennsiit UK-cniekrpomerpudeckuil anamus.

120. MeTponoruueckue XxapakTepUCTUKH.

Tema 6

121. Ilpupona  XapaKTEPUCTUYECKOTO  PEHTIC€HOBCKOI'O  M3JIy4EHHUs.  XapakTep
3aBUCUMOCTH €T0 YaCTOTHI OT 3apsija siapa aroma (3akoH Mozmmn).

122. TlpuHumn peHTreHo(IyOpecleHTHOTO METO/a aHajih3a, METOAbl BHYTPEHHEro M
BHEIIIHErO CTaHAAPTOB.

Tema 7
123. TlpuHuun macc-CleKTpOMETPUYECKOro MeToja aHanu3a. [IpuHiunuanpHas cxema
MacCc-CIEKTPOMETpa.

Tema 8

124. TlpuHuunbsl METONOB  SAEPHO-MArHUTHOIO U 3JIEKTPOHHO-NIAPAaMarHUTHOIO
pe30HaHca.

125.  3akoH  paguMOaKTUBHOro  pacmnaza. IIpuHOounel  pagMOaKTUBHOIO U
pazinoOMETPUYECKOIO METOIOB aHAJIM3A.

126. IlpuHuun paGoOThl CUETYHMKOB PATUOAKTUBHOTO M3JIyUYEHUS] — HOHHU3ALMOHHOMN
KaMephbl U Ta30pa3psAHOTO cUeTYrKa. EquHUIBI n3MepeHus paAloaKTHBHOCTH.

127. B uyeM 3akio4aercss CyTh KHHETHYECKMX MeToA0B aHanuza? TpeOGoBaHus,
IpEIbSABISEMbIE K HHIUKATOPHBIM PEAKIIUSIM.

Tema 9

128. BemiecTBeHHBIN aHaaM3 (BBISIBICHHE U KOJIMYECTBEHHOE OIPEIEIEHUE OTICIIBHBIX
XUMHAYECKHX U (pr3nuecKknx GopM KOMIOHEHTOB).

129. HenecTpyKTUBHBIN aHAIU3.

130. BaenabopaTopHblii aHAIIN3.

131. ABTOoMaTHU3aisg aHaJIn3a.

132. Munuatiopu3anus CpeACTB aHalM3a W aHajau3a B LeloM. MUHHU-aHaIU3aTOpHI.
Hcnonb30BaHuEe MUKPOUYUIIOB.

133. MuoroctymneH4artbiii ananu3. CKpUHUHT Ppoo.

134. 3ameHa MOKOMIIOHEHTHOI'O aHalM3a paclo3HaBaHUEM o0Iero obOpasa OObBEKTa.
DIIEKTPOHHBIE HOC U SI3BIK.

135. ITonynpoBOJHUKOBBIE ra30BbIE CEHCOPBI. BOCEHCOPBI.

136. I'mOpunuzanus METOJOB U CO3/IaHHE COOTBETCTBYIOLIUMX HPHUOOPOB: COYETAHHE
IpoOONOATrOTOBKY M ONPEACICHHS; COUYSTaHNE pa3/IeNIeHHs U OIPENIeNIEHUs; COUeTaHHE Pa3HbIX
METOJIOB OIPE/ICTICHHUS.

137. IlumieBble MPOAYKTHI, IEKAPCTBA U OOBEKTHI MOJIEKYJIIPHOM OMOJIOTUHU, MEAULIUHBI,
OMOTEXHOJIOTMH — IPUOPUTETHBIE OOBEKTHI aHATH3A.

138. HoBble u MoauGUIMPOBAHHBIE aHATUTHYECKHE (POPMBI B ONTHMUYECKHMX METOAAX
aHanm3a.
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7.2. O0pazern coaepkaHus dK3aMEHAIMOHHOTO OwjeTta (MPU HAIWYUU JK3aMeHa I10
JTUCIIUATIIINHE)
3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. OcHOBHBIC TPU3HAKH KOMILJICKCHOTO COEAMHEHHS. UTO Takoe KOOPIWHAIMOHHOE
YHCIIO ¥ IEHTaTHOCTH JITanaa? Vcnosp30BaHne KOMIUIEKCHBIX COSMHEHUH B aHAIIN3E.

sr(10,)

2. Bo ckoiBKO pa3 M3MEHHUTCS PACTBOPUMOCTH 2 B: a) 0, M pactBope

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

3. Beruncnuth OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIN IOTCHI Al B pacTBOpC,

coJiepiKaliemM 15,8 r/n MOJIB/TI

E o, 1 =1.51B

B ciydae BeneHus yueOHOro mpoliecca ¢ MCIOJIb30BAaHHEM 3JICKTPOHHOTO OOyYeHUS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, colep)KaHHhe OujieTa MOXKET OTIMYaThCA OT
MIPUBEICHHOTO.

8. PACITPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIYYHAKOT OBYUAIOIIUECA

OOmiast orleHKa 3HAHUM 00ydaIOUIMXCS MO0 TUCHUIUIMHE TpoBoauTcs mo 100-0ammpHON
IIKaJe WCXOJS W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpEMS
NPOBEICHUS JICKIMOHHBIX W J1a0OpaTOPHBIX 3aHATHH (ydacTHe B OOCYXIEHHUH TEKYLIero H
HPOWICHHOTO MaTepuala, perieHne 3a1a4 1 T.11.).

8.1. Cemectp 2 ounas popma o0yUdeHHS

MaxkcumanbsHOe
Howmepa paznenos Bunst pabot COIICCTEO GAILIOR

OpraHu3aioHHO-y4eOHas: paboTa B ayUTOPHH 20

1-12 CamocTrosTensHas paboTta 10
KontponpHast pabota 20

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

8.2.  Cewmectp 3 ouHas ¢popma 00yueHuUs

MakcumanbHoe
Howmepa pa3nenos Bunet pabot KONIYCCTEO GALIOB

Opranmn3aiionHo-y4eOHas paboTa B ay TMTOPHH 20

1-6 CamocrosrenbHas paborta 10
KonTtposnbHast pabota 20

NTOI'O 50
DK3aMeH 50
OO0muii uTor 3a ceMecTp 100
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8.3. Cemectp 4 ounas ¢popma 00ydeHUs

Howmepa paznenos Buner pabot MaxcimaikHoe
KOJIMYECTBO 0aJsIoB

Opranun3anonHo-yueOHast paboTa B ay IUTOPUH 20
1-9 CamocTosiTenpHas pabora 10
KoHnTposbHas paboTa 20
HUTOI'O 50
OK3amMeH 50
OO0muii uTor 3a cemecTp 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

OrieHKa 110 IITHOAIILHOM IIKaJIe
KomanuectBo OaymioB u3 ”
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auer
3a4eT

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

0-34 F HEYIOBJIETBOPUTEIHHO e 3a9TeNo

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xone peanuzanny IUCHMILIMHBI UCIIONB3YIOTCS CIEAYIOIINE TONOJIHUTEIbHBIE METOABI
00y4YeHHsI, TEeKYIIETrO KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallii O0YyJaroNIuXcs B
3aBHCHUMOCTH OT UX UHAMBHUAYaIbHBIX OCOOEHHOCTEH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

— JeKuuu Oo(OpMIISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS ~ BBIIOJHEHWs  3aJaHus TpU  HEOOXOAMMOCTH  TMPEAOCTaBISIETCS
YBEJIMUYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAKXKE UCTIOJIB30BAHUE COOCTBEHHBIX yBEIMYUBAIOITNX
YCTPOMCTB;

— MUChMEHHBIC 3aJJaHusI OPOPMIIAIOTCS YBEIHUEHHBIM IPU(TOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JIEKIUU 0hOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MUMChbMEHHBIE 33aJJaHUS BBIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHBbMEHHONH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHHe B popMe TeCTUPOBAHUS.

3) JUTSL JIULL C HApYIICHUSIMU OTIOPHO-JIBUTATEIBHOTO anmnapara:

— JeKuuu OoQOpMISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIBI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MACbMEHHBIE 3a/IaHNSI BBIMIOJIHSAIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITH BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOIMMOCTH TpeayCMaTPUBACTCS YBEIWYCHHE BPEMEHH [UIsI TOATOTOBKH
OTBETA.

[Ipouenypa mpoBeAcHHS  MPOMEKYTOYHOW  aTTeCTallud AN OOydaroluXxcs
YCTaHABIMBAaETCA € YYETOM HUX HUHAUBUAYAIbHBIX MCUXO(PU3UYECKUX OCOOEHHOCTEH.
[IpomexyTouHasi aTTecTalusi MOKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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[IpoBeneHne mpoueaypsl OLEHUBAHHSA pPE3YJIbTaTOB OOYYEHHUS JIOMYCKaeTcs ¢
UCTIOJIb30BaHUEM JIUCTAHITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaercs J0CTYI K HHOOPMAIMOHHBIM U OMOIMOTpadUIECKUM pecypcaM B CETH
WNuTteprer nmns kaxmgoro oOydaromierocss B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX
3JI0POBbS U BOCIIPUATHUS HH(DOpMAITUH:

1) JUTSL CJIETIBIX U CIIa0O0BUIAIINX:

— B I€YaTHOM (OpMe YBETUUCHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— B IIEUaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) JUTSL 00YYArOIIMXCS C HAPYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO ammapara:

— B IeUaTHOM opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10.  MATEPUAJIBHO-TEXHWYECKOE OBECIIEYHEHME YYEBHOI'O
IMPOLECCA

VYuebnsle 3ansTus npoBosaTca B IX yuebnom kopmyce Jonl'Y (r. Jonenk, yn. Hlopca,
17a). Ins mpoBeneHusl JICKIIMOHHBIX 3aHATHNA TpeOyeTcsl ayIuTopusi, 000pyI0BaHHAsI MEIOBOU
WIA MapKepHOH JOCKOHM, MyJIbTHUMEIUMHBIA NPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
MeOenu JUIsl CTyIeHTOB, paboyee MECTO MpenoaaBatesis, BbIxol B IHTepHET — MPpOBOHON MK €
ucnonb3oBanuem Wi-Fi.

OGopynoBanue  jabopaTopuii H  CHEIUAIM3UPOBAHHBIX  KaOWMHETOB  Kadeapbl
AQHATUTUYECKOW XHUMHUH, B KOTOPBIX INPOXOJUT HU3yUYEHHE Kypca «AHAIUTHYECKAs XUMUS»:
aTOMHO-a0copOIMoHHbI  criekTpodoromerp CatypH-2, npuOopHBIH Komruiekec ['padur-2,
aToMHO-abcop6unonHbli cniekrpodortomerp C-115I1K, Bechl ananutnueckne WA-33, aToMHO-
abcopbuumonuslii criekrpodoromerp CatypH-3, monomep M-160MU, cnexrporpad HWCII-30,
¢doroanexrpokonopumerp KDK-2, snexkrponnsle Becel AXIS ANG 200C, ycraHoBka amis
HETUTAMEHHOTO onpeneicHus pryTu «tOmwms», mudposas madopatopus «Releony.

Jis caMOCTOSTENTbHOM paboThl MCIOJB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYpCHI
Hayunoli GuOnmoTekH yHHMBEpCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToIuuecKoe oOecreyeHrne, NpPeACTaBICHHOE B Y4YeOHO-METOJMUECKOM KaOuHeTe
I'maBHoOTrO KOpMyca (ayn.405).

[Ipu u3yyeHUH TUCUMIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHME U JTMCTAHLMOHHBIE
oOpa3oBatenbHble TeXHOJOTHH. C HCIONB30BaHHEM PECYPCOB IUIATGOPMBI TUCTAHIIHOHHOTO
00pa30BaHUsl OCYILECTBISAETCS TEKYLIMH KOHTPOJIb 3HAHUM OOyyarolMxcs Ha OCHOBE
TECTUPOBAHUS U MPOBEPKH PE3YJIHTATOB CAMOCTOSITEILHON pabOTHI.

11. PEKOMEHAVYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Ananmutuueckas xumusi [Tekct]: B 3-x Tomax: yuyeOHUK IJisi CTYIACHTOB BY30B,
00y4aromuxcs o HAMpaBICHUIO U crienuamn3anu «Xumus». T. 1. Metoasl uaeHTUGUKAIUN U
onpexaenenust Bemects / mox pex JILH. Mocksuna [A.A. bemoctun u ap.]. — M.: Akagemus,
2008. - 576 c.

2. Anamutnueckass xumusa [Tekct]: B 3-x ToMax: y4eOHHUK IS CTYJIEHTOB BY3O0B,
00ydaromuxcs 1Mo HaMpaBlICHUIO U creruanuzanuu «Xumus». T. 3. Xumudeckuil aHanus / moj
pen JL.LH. Mocksuna [U.I'. 3erkeBud u ap.]. — M.: Akagemus, 2010. — 365 c.

3. OcHOBBI aHAUTUYECKOW XHMHH: Y4eOHUK g CTylneHToB By30B. T. 1. OOmiue
BOTIPOCHL. Metoapsl pazaenenus / moxa pea. KO. A. 3omortoBa. — 4-¢ u3n., nepepad. u mom. — M.:
Axagemus, 2010.
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4. OCHOBBI AaHAUTUYECKONW XWUMHUHU: YUYEOHUK JIS CTYJICHTOB By30B. 1. 2. Metomsl
xumudeckoro ananmsa / o pen. FO. A. 3omortoBa. — 4-e usf., nepepald. u nom. — M.: Akagemus,
2010.

5. Kpuctuan I'. Ananutnueckast xumus [Texct] Yueb mst crynentos. B 2-x 1. Tom 2 / T'.
Kpuctuan; nep. ¢ anrn. A.B. 'apmama, E.D. I'puropeeBoii, A.B. Banosa u ap. — M.: BUHOM.
JlaGopatopus 3nanmit, 2009. — 504 c.

11.2. lononHuTenbHas IUTEpATypa

1. BacunseB B. Il. AnanuTudeckas XuMus: Y4eOHHK JJIsI CTyJCHTOB By30B. KH. 1:
Turpumerpuyeckiue W rpaBUMETpUUecKuid Metonsl aHanu3a / BacunbeB B. I1. — M.: [Ipoda ,
2004.

2. BacunbeB B.II.AHanuTHueckass XMMHUs: Y4€OHMK JJsl CTYAEHTOB BY30B. KH. 2:
dusnko-xuMuueckre MeTo bl anamza / Bacunses B.I1. — M.: Jlpoda, 2004.

3. AnemacoBa A.C., EnmanpeBa JI.A. Jlekium mo aHaaUTHYCCKON XUMHH. —J[OHCIK:
JouHY, 2007. - 278 c.

4. IeBuyk, U. A. IlpakTukyM IO aHaJIUTUYECKOM XMMHHU. ['paBUMETpUUECKHIl U
TUTPUMETPUUECKH METOJbl B aHAIM3€ MPHUPOAHBIX M MPOMBILUICHHBIX OOBEKTOB: [yueo.
nocobwue] [Dnexrpounsiii pecypc]./ U. A. IlleBuyk, T. H. CumonoBa, A. H. Pokyn; Jlonerkuii
Hall. yH-T. - Jlonernk : Bebep, 2009. - 390 c.

5. AnemacoBa A.C. MeToabl HACHTU(DUKAIIMH U ONPEIEICHUS BEIECTB: MPAKTUKYM IS
crynaeHToB HampapieHuss noaArotoBku 04.03.01 «Xumus», 04.05.01 «DynpameHtanbHas M
npuknagHas xumus» / A.C. Anemacoa, A.H. Pokyn, H.J[. lllenuna, A.B. JoOpsiaun, O.A.
Marteuenko, H.B. AnemacoBa; I'OY BIIO «JAOHHY». — Joneukx: Mzn-Bo «lludposas
tunorpadus», 2022. — 224 c.

12.  UTHO®OPMAIIMOHHBLIE PECYPCBI

1. HaunuonanbHas 3JIEKTPOHHAs OndbanoTeKa (H3B): dbenepanbHas
rocyaapcTBeHHas uHpopmarmonnas cucPaznen / MunucrepctBo KynbTyper P®; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pesxxum octymna: cBOOOAHBIN, moanucka. HeoOxoanma ycTaHOBKA MPOTPaAaMMHOTO
oOecrnieueHus. — TeKCT: AINEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ijisi aBTOPU3OB.
nosb30BaTenei. — TeKCT: 2JIEKTPOHHBIM.

3. Hayunass snextponHass OubOmmoreka «KuGepJleHumHka»: caiit / Accomnuamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIMH.

4. OnekTpoHHO-OmMOMuotreunas  cucPazmen  «JlaHb»: [caiiT]. —  URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

5. IBC IOpaiit: snextponnas 6ubnuoreunas cucPaznen: caiit. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IIOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIN.

6. DiexkTpoHHO-0nOanoTeunasi cucPaznen Joul'yY: caiit / ®I'BOY BO «/lonl V.
— Hownemnk, 2016- . — URL: http://library.donnu.ru/ (mara oGpamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. DJeKTPOHHBI KaTajgor Hayunoit Ombnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caifr. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenus: 01.09.2023). — Pexum gocTyna: TOHUCK CBOOOJHBIN, 3JIEKTPOHHBIC

JIOKYMEHTBI — J1s Ttosib3oBaTenen JJonl'y.
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8. JuexktpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jlonl'Y. — Tekcrt:
anekrpornbit // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctymna: CBOOOIHBIN.

13.  TTPOI'PAMMHOE OBECIIEHEHHME

1. Windows 7 PRO (xopnopatusHas nutieH3us JJoul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas sunen3us Jorl'yY Ne 46472919)

3. Microsoft Visual Studio (yiuniensust nporpammsl Dream Spark mist Beicmmx yueOHbIX
3aBECHUI)

4. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszun GPL, Apache,
BSD niist cB0OOOAHOTO MPOTPaMMHOTO OOECTICUCHHUS).
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