AHHOTAIMA

paboueii nporpaMMsbl y4eOHO AU CHUILIUHBI
Bb1.B./1B.01.02 «cAHamuTHYECKAS] XHMHUS»

Hanpasaenne noaroroskun 31.05.01. «JleyeOHoe nesiox»

1.

I.IeJI]:- N3y4YeHUus TUCHUIIIHHBI

- N3YYCHUE CTYACHTaAaMH OCHOB AHATMTHICCKON XMMUH JIJII HCIIOJIH30BaHUS B HpO(‘beCCHOHaHBHOﬁ JCATCIIb-

HOCTH;

- (l)OpMI/IpOBaHI/Ie Y CTYACHTOB CHIEIIUAJILHOI'O TUIIA XUMHUYECKOT'O0 MBIIIJICHUA
- OCO3HAaHUC POJIM XUMUU B ITPOLECCC OXPAHBI oxpymalomeﬁ CpCabl.

Mecrto qucuuniunsl B crpykrype OIIOII BO cnenuanurera
JucuuiuinHa «AHaIUTHYECKass XUMHSD» OTHOCHTCSI K 00s3aTeNbHOW YacTW IUCHMIUIMH bioka 1 ocHOBHOU
npodeccHoHaNBLHON 00pa3oBaTeNIbHOM MpOrpaMMbl CHELHAINTETa [0 HarpasieHuro noarotoBku 31.05.01.
«JleueOHoe nenoy. Mzyuaercst Bo 2-oM ceMecTpe.

Pe3yJIbTaTbI OCBOCHUA NUCHHUIIJIMHBI «XI/IMI/IH, 6HOH60praHl/I‘IQCKaﬂ XUMMSD

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nuaukatopsl

| Jeckpunropsl

Yuuegepcanvuvie komnemenyuu (YK)

YK-1. Cnoco0eH O0CyHIeCTBJSITh
KPUTHYECKHIT AHAJH3 NMPOGJeMHBIX
CUTyalluii Ha OCHOBe CHCTEMHOI0
MOAX0/1a, BBHIPAdATHIBATH CTpaTe-
TUI0 JelCTBUA

YK-1.1. Ananusupyer mnpoo6-
JIEMHYIO CHUTYallUI0 KaK CHC-
TEMy, BBUIBISISL €€ COCTaB-
JSIIOIINE W CBSA3U MEXIY HH-
MU

3HaTh:

- METOJbI KPUTHUYECKOTO aHan3a
1 OLICHKH COBPEMEHHBIX HayIHBIX
JIOCTYIKECHUH ;

- OCHOBHBIC PUHIINIIBI KPUTHIEC-

YK-1.2. Ompenenser mpobe-
Tl B WHQOpPMAaIuH, HEOO-
XOAUMOH JUI perIeHus npoo-
JIEMHOM CHUTyalluM, U IIPOEK-
TUPYeT IpoIecCchl M0 HX
YCTpaHEHHUIO;

KOTO aHaJIH3a.
Ymersn:

- TONTy4YaTh HOBBIC 3HAHUS HA OC-
HOBE aHaJIM3a, CHHTEe3a U JIp.;

- coOHMpaTh JaHHBIE 110 CMEKHBIM
Hay4YHBIM [IpoOJIeMaM, OTHOCS -

YK-1.3. Kpurndecku oneHu-
BaeT Ha/IC)KHOCTh HCTOYHHUKOB
undopmanuu, paboraer ¢
npoTUBOpeunBoi  uMHpopma-
el U3 pa3HbIX UICTOYHUKOB;

muMcs K IpoeccnoHanbHoOi 00-
JIaCTH;

- OCYIIECTBIIATH OUCK HH(OpMa-
LMY ¥ pELIeHUI Ha OCHOBE JIEH-
CTBHIA, SKCIIEPUMEHTA U OITBITA.
Baagern:

VYK-1.4. PaszpabatbiBaeT u
COJICpP)KaTENbHO apryMEHTH-
PYET CTpaTeruio peueHus
NpoOJIEMHOW CHTyalliu Ha
OCHOBE  CHUCTEMHOIO0 U
MEXTUCIMIUTMHAPHBIX
MOJXO/0B;

- HaBBIKAMH UCCIICIOBaHHS MTPOO-
JeMBI TPo(eCCHOHATBHOM J1esi-
TETbHOCTH C IPUMEHEHHEM aHa-
TM3a, CHHTE3a U APYTUX METOJOB
HMHTEJUIEKTAILHOM IesTEILHOCTH;
- HaBBIKaMHU pa3pabOTKu cTpaTe-
TUU JAEHCTBUMN JUIsl pelleHus mpo-
(eccuoHaIbHBIX MPOOIIEM.

YK-1.5. Crpour cueHapuu
peanm3alyy CTpaTeruy, ompe-
JeTssl BOSMOJKHBIE PHCKH |

mpeyiaras myTH ux

yCTpaHEHHUs..

YK-3. Cnoco6en opranmsoBath u | YK-3.1. BripabateiBaeT 3HaTh:

PYKOBOAMTHL padoTOil  KOMAaHABI, | CTPATETHIO KOMaHIHOU - mpobnemsl moadopa 3¢ hexTus-

BbIpa0aThbiBasi KOMAaH/IHYIO cTpare- | paOTBI M Ha €€ OCHOBE | HOM KOMaHIBI;

TUI0 1  JIOCTHKEHHMsl TOCTaB- | OPraHU3yeT OTOO0p 4JICHOB - OCHOBHBIE YCIOBUS 3((HeKTHB-

JICHHOI 1eJIn KOMaH/ABl sl JOCTH)KEHHS | HOW KOMaHJHOH paboThI;
MIOCTaBJICHHOH 1eny; - OCHOBBI CTPATETUUECKOTO YII-
YK-3.2. Opranuzyer u PaBIICHMS YEI0BEYECKUMU PECYP-
KOPPEKTHPYET paboty | camuy;
KOMaH/Ibl, B TOM 4YHCJ€ Ha | - HOpDMATHUBHBIC IIPABOBBIE AKTHI,
OCHOBE KOJUIETHAIILHBIX | KacarollUecsl OpraHu3aluu U ocy-




pelleHHI; LIECTBIICHUS TPOPECCHOHATBHON

YK-3.3. Paspemaer | ACATCILHOCTH,

KOH(IMKTBI ¥ mpoTuBopeyust | ~ MOACIH OPraHH3aLMOHHOTO

IpY  JENOBOM OOIICHMH Ha ToBeIeHUSI, (PaKTOPHI (POPMHPO-
OCHOBE YHeTa MHTEpecoB Beex | BAHM OPraHW3alMOHHBIX CTpaTe-
CTOpOH; co3naer paGouyio | MM M IPHMHIIILL KOMaHHOI pa-

armocdepy [TO3UTHBHBIIA OOTBHI, OCHOBHBIE XapaKTEPUCTUKU
b
SMOIMOHANBHEI KINMAT B OPraHU3aI[MOHHOTO KJIUMATa U
KOMaHJIE, B3aMMOJICHCTBYS JIFO/IEH B opra-
bl
VK-3.4. Opranuzyer | HHsalin
(mpemnaraer miuaH) oOydeHHE Ymersn:
YJICHOB KOMaH/IbI u - ONpEAENATh CTHIb YIPaBICHUS
obCcyxkaeHune Pe3yIbTaTOB Uit 3¢ PeKTUBHOM paGoTHI
paboTel, B T.4. B paMKax KOMaHBI,
JUCKYCCHU C HPUBJICYCHHEM - BbIpabaTbBaTh  KOMaHIHYIO
OIIIOHEHTOB; CTpaTCTHIO,
YK-3.5. Jlenerupyer | - MPHMCHATH  NPUHIMIBL - U
TOTHOMOYHS GTeHAM METOJBl OpPTaHU3AIHHA KOMaHIHOM
KOMAHIB M pachpenelser JIESATSIBHOCTBIO.
MOpYYCHHUs, TaeT 0OpaTHYIO B
CBA3b 110  pE3yJbTaram, JIANCTD:
NPUHUMACT - HaBBIKAMH Y4acTusi B pazpadoT-
OTBETCTBCHHOCTh 33 OOIIHiA K€ CTpaTerud KOMaHaIHOU pabo-
pe3ynbTaT THI,

- HaBbIKaMH y4aCTHUd B KOMaH/I-
HO#t paboTe, pacnpeeeH s po-
Jiell B yCIOBUSIX KOMAHIHOTO

B3aUMOJACHCTBUS
4. | CTpyKTYypa M coepKaHue U CUMIIIMHBI
4.1. CTpyKTypa IMCUMILIMHbI

Buj yueoHoii padoThl Bcero yacos 2 cemecTp
OO0mast TPyZOEeMKOCTh TUCIIHILIHHBL 144 144
AyauTOpHBIE 3aHATHUS 64 64
Jlexnun 32 32
JlabopaTopHbIe 3aHATHS 32 32
CamocrosTenbHas paboTa CTYICHTOB 53 53
Kontpois 27 27

4.2. Coaep:xanue TMCUUNIUHBI

BBenenne. AHanmuTHUecKas XMMHA U XUMHUYECKHH aHamn3. OCHOBHBIC MOHATHS, METOJ aHAIHM3a
BELIECTBA, METOAMKA aHAIN3a, KAUECTBEHHBI XUMUYECKUM aHalU3, KOJIMYECTBEHHbI XMMUUECKUN aHAIIN3,
JJIEMEHTHBIH aHanmn3, (YHKIUOHAJIBbHBIA aHallM3, MOJEKYJSApHBINH aHanm3, (azoBblii aHanmns. OCHOBHbIC
pazzienbl COBPEMEHHOM aHANUTHUYEeCKOM XUMHM. KpaTkuil MCTOpHUYECKHMH OYepK pa3BUTHS aHAJTUTHYECKOH
xumud. [IpuMeHeHHe METONOB aHaIMTHYeCKOW XuMuM B (Qapmanuu. DapMaleBTHYeCKUil aHaNmM3.
®dapMaKoneiHbIE METOIBI.

AHanuTUYeCKUE TPU3HAKU BEIIECTB M AHAJIUTUYECKHUE PEaKLUU; TUIbl aHATUTUYECKUX PEaKIUHU U
peareHTOB. XapaKTepHUCTHKa UyBCTBUTEIBLHOCTH aHAIUTHYECKUX peakuui (mpenenbHOoe pa3zdaBieHUe,
IpefenpHas KOHIEHTpalWs, MHHAMAJbHBIH O00BEM MpeaeNbHO pa30aBICHHOTO pacTBOpa, Ipeeln
oOHapyxeHHsI, 00HApY>KUBACMBIi (OTKPBIBAEMBII) MUHIMYM, TOKA3aTeNb TyBCTBUTECILHOCTH) .

OO0uue TeopeTHyeckHe OCHOBbI aHATUTHYecKOl XuMuu. [IpuMeHeHHe HEKOTOPBIX MOJIOKEHUIH
TEOPUH PACTBOPOB 3JIeKTPOJIUTOB M 3aKOHA AeiiCTBYIOIINX MAacC B AHAJIMTHYECKOI XUMUH.

CuibHBIE U crabble IeKTponuThl. KOHIEHTpanys HOHOB B PacTBOPE;
crocoOBI BRIPAXECHNS KOHIICHTPALUH. AKTHBHOCTB 3JIEKTPOJINTOB, HOHOB; KO HUIMEHT aKTHBHOCTH. VloHHas
cuna (MOHHAs KPErocTh) pacTBOpA; BIMSHHE HOHHOM CHJBI pacTBopa Ha KO3()(UIMEHTHl aKTHBHOCTH
(MHAMBUIyaNbHBIE, CPEHEMOHHBIC) HOHOB. pH BOJHBIX pacTBOPOB 3JIEKTPOJIUTOB.

IIpumMeHeHne 3akOoHa AEHCTBYIOIIMX MacC B aHAIUTHUECKOM XUMUU. OCHOBHBIE THUIIBI PABHOBECHHU,
IIpUMEHsIeMbIX B aHauTH4Yeckod  xuMuu. KoHcraHTa  XMMHuYecKOro paBHOBecHs  (MCTHHHAs




TEPMOJANHAMHNYICCKAs, KOHI.[CHTpaHI/IOHHaH) .

I'eTeporennble paBHOBeCHsT B CHCTEME OCaJOK - HACBHIIIEHHBIH pPAacTBOP MajopacTBOPUMOTO
9JIEKTPOJIUTA U UX POJIb B AaHATUTUIECKONW XUMHUHU.

CnocoObl  BBIp@XCHHSI  PacTBOPHMOCTH  MaJjlOpPacTBOPUMBIX  3JIEKTPOJUTOB. IIpon3BesneHue
pacTBOpUMOCTH (IIPOM3BEICHHE AKTHBHOCTH) MAaJIOPACTBOPUMOIO OJJIEKTPOJINTA. YCJIOBHE 0Opa3oBaHUs
0CaJIKOB MaJIOpaCTBOPUMBIX DJICKTPOJIHMTOB. BiusHHEe 100aBOK IIOCTOPOHHHMX 3JIEKTPOJIUTOB Ha
PacTBOPUMOCTH MaJIOPaCTBOPUMBIX JICKTPOJIUTOB (BIUSHUE JOOABOK AJIEKTPOIUTOB C OJHOMMEHHBIM HOHOM,
BIHMSHHAE J00aBOK ITOCTOPOHHETO (WHAE()EPEHTHOrO) SIEKTPONUTa). Biusame pa3mmdHbIX (aKTOPOB Ha
HOJIHOTY OCa)KACHHS OCAaJKOB M MX pacTBopeHue. [poOHoe ocaxxneHue. [lepeBon oIHHX MajJopacTBOPUMBIX
9JIEKTPOJIMTOB B APYTHE.

Kucnommno-ocnoenule pagnosecus u ux pons 6 GHAIUMUYECKOI XUMMH.

[Mporonurnueckre paBHOBecHs . [IOHATHE O NPOTONUTHYECKOW TEOPUM KHCIOT W OCHOBaHMUHL.
[IpoTonmuTnyeckue paBHOBECHsS B BOJAE. XapaKTEpUCTHUKA CHJIBI CIaOBIX KHCIOT M OCHOBaHHS. KOHCTaHTHI
KUCJIOTHOCTU M OCHOBHOCTH, MX ITOKa3aTeJIH.

I'maponuz. KoHcTanTa n crenens ruaponusa. Beraucnenue 3Hauennit pH pacTBopoB colield, ToABEpralomuxcs
THIPOJIH3Y.

Bydepusre cucrtemsr (pactBopsl); 3HaueHHs pH OydepHBIX pacTBOpoB, OydepHas emkocTh, OydepHOe
neiicteue. Vcnonp3oBaHue Oy(QepHBIX CHCTEM B (papMalieBTHYECKOM aHaIH3e.

OKuc1umenbHo-60CCMAHOBUMENIbHbBLE PAGHOBECUS U UX PO 6 AHANUMUYECKOU XUMUU

OKI/ICHHTCHLHO—BOCCTaHOBI/ITeHLHLIe CHUCTCMBEI. OKI/ICJ'II/ITCJ'H)HO-BOCCTaHOBI/ITCHLHbIe 3JICKTPO/BbI.
IMoteHuunansi OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX JJICKTPOAOB (peajbHble, CTAaHAAPTHBIC, (OPMAIIbHEIC);
yCIOBHBIE (OTHOCHUTENbHBIE) OKHCIMTEIbHO-BOCCTAHOBHUTENbHBIC MOTCHIMABL. [IOTeHIMAT peakKiuu
(anextpomBuxkymias cuna - JJ[C peakuun). HampasieHue MpoTeKaHHsS OKUCIMTENLHO-BOCCTAHOBHTEIBHOMN
peakiuu. BrusiHUEe KOHIEHTpaluil peareHToB, pH cpensl, Temreparypsl, MpUCYTCTBUS HHIU(DEpPEHTHBIX
MOHOB Ha 3HAYCHUS OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

I'my6uHa poTeKaHusi OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKITHA.

Hcnonb3oBanue OKHUCJIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ B AHAIUTHYECKON XHUMHH, B
(hapMaIeBTHYCCKOM aHaTH3E.

Pasnosecusn KOMHHEKC006pa303aHM}l U ux poib 6 aHaIumuuecKoi Xumuu

OOmas xapakTephUCTHKa KOMIUICKCHBIX (KOOpIMHAIIMOHHBIX) CcoeAnHEeHuil. PaBHOBecnss B pacTBopax
KOMIUIEKCHBIX COeIMHEeHHH. KOHCTaHTBI yCTOHYMBOCTH HM.HECTOWKOCTH (HEYCTOWYHMBOCTH) KOMIUIEKCHBIX
coennHeHNH (mosHble (0OIIMe), CTyneH4YaTble, KOHIEHTPAMOHHBIE, WCTHHHBIE TEPMOJMHAMUYECKHE).
[TonsTHEe 0 MOOOYHBIX pEaKUUsIX ¥ 00 aKTMBHOW JOJIC JIMTaHJOB. YCIIOBHBIE KOHCTaHTBl YCTOHYMBOCTH M
HECTOMKOCTH (HEYCTOHYMBOCTH) KOMIUIEKCHBIX COeIMHeHHMH. BiunsHue pasnn4Hbix (HakTopoB Ha
KOMIUIeKcooOpa3zoBaHue B pacTBopax (pH cpenbl, KOHIIGHTpanuil peareHToB, 100aBOK MOCTOPOHHUX HOHOB,
00pa3yroluX MajJopacTBOPUMBIE COCIUHEHUs ¢ HOHOM MeTajlla-KOMIUIEKCOOOpa3oBaTens, MOHHOH CHIIBI
pacTBopa, TeMIepaTypsl).

Hpumeuenue Op2AHUYECKUX peazeHmaoe 6 AHATUMUYECKOU XUMUU

Peaknmu, ocHOBaHHBIE Ha O00pa30BaHWU KOMIUIEKCHBIX cOeqUHEHHH. DyHKIMOHAIbHO-aHATMTHIECKHE
rpynnsl B aura"jgax. Kpurepun npuMeHeHHs BHYTPUKOMIIIEKCHBIX COGIUHEHUN B aHAIUTHYECKOW XUMHU
(Mamast pacTBOPUMOCTB. HaNW4HMe XapaKTePHON MHTEHCHBHOM OKpPACKH, BBICOKAs YCTOWYMBOCTH). lIpumepsr
UCTIONIB30BAaHUSI  XEJATHBIX ~ KOMIUIEKCHBIX  COGAWHEHHMH B  XMMHYECKOM  aHamu3e. | HIHYHBIE
IIUKJI000PadyIoIIe OPTaHNUeCKUe JIUTaHAbI (AUTHI0H, TUMETIITITHOKCHM, 1-HUTp030-2-HadhTOI U Ap.)

Peakiun 6e3 yuyacTHs KOMIUIEKCHBIX coeauHeHHH. OOpa3oBaHHE OKpAIICHHBIX COCIUHEHUH ¢
0oOHapy)XuBaeMbIMH HOHAMHU (OTKphIBaeMbIMU BemecTBamMu). OOpa3oBaHHE OPraHUYECKUX COEIMHEHUH,
oOnagaromux crenu(uIecKIMH CBOIICTBaMU (3amax, OKpalIiBaHKue TUIAMEHH TOPENIKH U 1p.). Micnonp3oBaHue
OpPraHUYECKUX COECJUHEHUH B KaueCTBE UHIUKATOPOB.

Memooul pazoenieHus u KOHUEHMPUPOGAHUSA GEU{ECIE 6 AHATUMUYECKOU XUMUU

Hekotopbie OCHOBHBIE TOHATHS (pa3leleHHe, KOHIEHTPHUPOBAHHO. KO3 GUIMEeHT (dakTop)
KOHIEeHTpupoBaHusi). Kiaccupukanus METOHOB pa3leNeHHs] W KOHICHTPHPOBAaHUS (METOIBl HCIApeHus,
030JICHUE, OCAXKACHUE, COOCAXKACHUE, KPHUCTAIIU3alMs, 3KCTPAKIUA, n30uparensHast agcopomys,
INEKTPOXUMHUUECKHE M XpOMaTorpaieckue METO/bI).

Xpomamozpaguueckue memoouvl ananusa.

Xpomatorpadus, cymHocTs Merona. Kinaccugukamms xpomarorpadhuaeckux METOI0B aHAIN3A: IO
MEXaHHU3MY Pa3/eJIeHNs BELECTB, [10 arperaTHOMY COCTOSHHIO (ha3, 0 TEXHUKE SKCIIEPHUMEHTA, 110 CII0co0y
OTHOCHTEJIFHOTO IepeMenieHus das.




Ancopoumnonnas Xpomarorpadus. Tonkocnoinas Xpomartorpadus (TCX). Cymuocts Metona TCX.
KoadhdunmeHT noaBuKHOCTH, OTHOCHTEIHHBIA KO3 (GUIIMESHT TOIBUKHOCTH, CTETICHD (KPUTEPUIA) pa3IeeHHS,
KodQuIreHT pa3aeneHnss. MaTepuaisl ¥ pacTBOPUTEINH, IpuMeHseMble B MeTone TCX.

Pacnpenenurenpaas Xpomarorpadus. Xpomarorpadus Ha Oymare (O0y- MaxxHas xpomarorpadus).
Ocamounas xpomarorpadus. [Torsrue o cutoBoit xpomatorpaduu. I'ens-Xpomarorpadus.

KauecrBennslii xumnyeckuii anaau3. Kinaccudukanms MeToJ0B KaueCTBEHHOTO aHaIn3a (JIpOoOHbIH
U CHCTEMATHYECKHUH; MaKpO-, IOJyMUKPO-, MUKPO-, YIbTPOMHKPOAHAIIN3).

AHanUTHYECKHE PEaKIMU W PEareHThl, MCIONb3yeMbIe B KaUECTBEHHOM aHanm3e (crmenuduieckue,
CENIEKTUBHBIE, TPYIIIOBEIE).

Hcnonp30BaHNE Ka4e€CTBEHHOTO XUMHIECKOTO aHAIN3a B (hapManum.

Kauecmeennwtii ananuz kamuonoe u aHuoHos

AHanuTndeckas KilaccUpHKalus KaTHOHOB MO TIpymmaMm (Cynb(pHIHAsS HIH CEpOBOJOPOIHA,
aMMHuayHO-QocdaTHas, KHUCIOTHO-OCHOBHas). OrpaHUIEeHHOCTH JF000I KilacCH(pUKAaINU KAaTHOHOB.

KucnoTHO-OCHOBHASL KIacCH(UKAIMA KATHOHOB MO TPyNIaM. AHAIUTHYECKHE PEaKUUH KAaTHOHOB
Pa3IMYHBIX AaHAJTUTHYESCKUX TPYIIIL.

AHanmuTHyecKas KiIacCH(UKAIWs aHHOHOB (IO CIIOCOOHOCTH K OOpa3oBaHUIO MalOpacTBOPHMBIX
COCMHECHUH 110 OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIM CBOicTBaM). OrpaHHYEHHOCTH JIOOOU KiacCH(pHKALMU
aHMOHOB. AHAIUTUYCCKUE pC€aKkiu aHWUOHOB PA3JIMYHBIX AHAJIUTUYCCKHUX T'PYIIIL. MeTOHLI aHajanu3a cMeceu
aHWOHOB Pa3JIMYHBIX IPYIIIL.

AmHanu3 cMeceil KaTHOHOB U aHUOHOB.

[Mpumenenne (u3ndecknx W (HU3UKO-XUMHUYCCKHUX METOJOB Ui HIACHTU(UKAIMK BCIICCTB B
KauyeCTBEHHOM aHajnuze. I[loHnstue o MPUMECHCHUN ONTUYCCKHUX. XpOMaTOFpa(I)I/I‘-IeCKI/IX, QJICKTPOXUMUNYCCKUX
METOJIOB B KAYECTBCHHOM aHAJIN3E.

KoauuecrBennblii ananu3. Knaccudukariys MeToJ0B KOJIMYECTBEHHOTO aHAIN3a (XUMHUYECKHUE,
(U3MKO-XMMUYECKUE, OUOIOTHUECKHE).

TpeboBanust, TpeIbABIsIEMbIE K PEAKIMIM B KOJIMYECTBEHHOM aHanu3e. Posib 1 3HaueHue
KOJIMYECTBEHHOT'O aHa/Iu3a B (papmaruu.

TI'pasumempuueckuit ananus.
OCHOBHEBIE NOHATUA IrpaBUMETPUICCKOTO aHaJIu3a. OCHOBHEIE  DTallbl TpaBUMETPHUUICCKOTO
omnpezenenus. OcaxaaemMas U rpaBUMeTpuuecKas (GopMbl;
TpeOOBaHUs, IPEABSIBISIEMbIE K OCAUTENIO, TPOMBIBHOM KUJIKOCTH.
[NoHsiTHE 0 TeopuH 00pPa30BaHKsA OCAAKOB. Y CIIOBHS 00pa30BaHUs KPHCTAIMYECKHX U aMOP(HBIX
OCaJIKOB.
[IpuMepsl rpaBUMETPUYECKUX ONPEICTCHHA.

Xumuueckue mumpumempuuecKue Memoovl anaiusa.

Turpumerprnueckuii ananm3 (turpumerpusi). OCHOBHBIC MOHATHA (ANIMKBOTA, THTPAHT, TUTPOBAHHE,
TOYKAa OKBHUBAJICHTHOCTH, KOHEYHAass TOYKAa THUTPOBAHMSA, HHIUKATOP, KpHUBash THUTPOBAHHS, CTEIEHb
OTTUTPOBAHHOCTH, YPOBEHb THUTpOBaHUs). TpeOoBaHMA, NpeIbsSBIAEMBIE K PEAKIHUsIM B TUTPUMETPHH.
PeakTuBbl, IpUMEHAEMbIE B THTPUMETPUIECKOM aHANN3€e, CTAHAAPTHBIE BEIIECTBA, TUTPAHTHI.

TumoBele pacdyeTsl B TUTPUMETPUYECKOM aHamu3e (MOJIpHAas KOHIIGHTpAIMs, MOJSpHAs
KOHIIGHTpAIMsl JKBUBAJIEHTA, THUTP, TUTpUMETpuueckuil (akrop mnepecdera (TUTP MO ONpEACIIEMOMY
BEILIECTBY), ITIONPaBOUHBIN Kod(duieHT). Pacuer Macchl CTaHAApPTHOTO BELIECTBA, 'HEOOXOAMMON I
NPUTOTOBJICHUSI TUTpaHTa. PacyeT KOHIEHTpanWW THUTpaHTa NPH €ro CTaHaapTu3anud. Pacuer maccel u
MacCOBOH JOJIM ONIPEEIsIeMOTO BEIIECTBA MO Pe3yIbTaTaM TUTPOBAHMS.

Knaccudukamnus MeToJ0B THTPUMETPUIECKOTO aHAIN3a

Bunpl (mpueMsl) THUTpOBaHUS, NPUMEHSEMblE B THUTPUMETPUYECKOM aHalu3e - IpsiMoe, oOpaTHoe,
KocBeHHOe. CrocoObl ompeneneHus OTAEIbHBIX HABECOK, aJMKBOTHBIX dacTeil. MeTopl yCTaHOBJICHHS
KOHEYHOH TOYKH TUTPOBAHUS - BU3YaJIbHBIC, HHCTPYMEHTAJIBHBIE.

Kucnommno-ocnoénoe mumposanue

CymHocts MeTofa. OCHOBHBIE pEAKIMKM M THTPAHTBl METOAA. THUIBl KHUCIOTHO-OCHOBHOIO
TUTPOBAHUS - AUAUMETPUS], aNKATUMETPHSL.

WuankaTtopel MeToga KHCIIOTHO-OCHOBHOTO THUTpPOBaHWA. TpeOoBaHMA, MpeapABIsSEMBIE K
nHanKatopaMm. MoHHas, xpomodopHas, MOHHO-XPOMO(OpPHAs TEOpHs HHIUKATOPOB KHCIOTHO-OCHOBHOTO
TUTpoBaHUA. VIHTEepBa) WM3MEHEHHWsS OKpacku HWHAWKaropa. Kiaccupukamus HHIUKATOPOB (IO CIOCOOY
[IPUTOTOBJIEHUSI, IPUMEHEHUS, 110 LBETHOCTH, I10 MEXaHU3My IPOLECCOB B3aUMOACHCTBUSI C TUTPAHTOM, IO
cocraBy). [IpuMeps! THIMYHBIX HHANKATOPOB KUCIOTHO-OCHOBHOTO THTPOBAHUS.

KpuBble KUCIOTHO-OCHOBHOTO  TUTPOBaHMA. PacdeT, MOCTpOEHHE M aHAJINW3 TUIWYHBIX KPHUBBIX
TUTPOBAHMUS JUIsl ClydaeB TUTPOBAHMS CHJIBHOM KHCIIOTHI IIEN0YBI0, cab0l KHCIIOTHI IEN0Ybl0; CHIIBHOTO,




€1a00r0 OCHOBAHHUS CHIIBHON KHCJIOTOH. BHIOOp MHANKATOPOB 1O KPUBOW TUTPOBAHMSI.

TutpoBaHue MOTUIIPOTOHHBIX KUCIIOT.

OmuOKN KUCIOTHO-OCHOBHOTO THTPOBaHUS (OUIHOKH, 0OYCIOBICHHBIE (PU3NIECKUMH H3MEPECHUSIMH;
WHJMKATOPHbIE OIIMOKH; KOHIICHTPAIMOHHBIE WHAMKATOPHBIC ONIMOKH; COJNEBBIE OIMIMOKH, MX pacueT M
yCTpaHEHHe.

OKucnumenbHo-60CCManogumenbHoe mumposanue

Cymuocts MeTonma. Kmaccuduxamust pemokc-MeTonoB. YCIOBUSL IPOBENCHUS OKUCIHUTEIBHO-
BOCCTAHOBUTEJILHOTO  TUTPOBAHUS. TpebOoBanus, npenpsBiIseMble K peakUysM. BHIbI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHOT'O THTPOBaHUsI (TIPsIMOE, 00paTHOE, 3aMECTUTEIILHOE) ¥ PACUETHI Pe3yJIbTaTOB THTPOBAHUSL.

WH1uKaTopsl  OKHCIMTEIbHO-BOCCTAHOBUTENILHOTO THTpoBaHUs. Kiaccmpukanmss WHIUKaTOPOB.
OKHCIIMTENFHO-BOCCTAHOBUTEINIFHBIE HMHAMKATOPHl (0OpaTHMble W HEoOpaTHMBIE), WHTEPBaJl H3MEHEHHMS
OKpacKu MHIUKaTopa. IIpuMepbl OKUCINTENbHO-BOCCTAHOBUTEIBHBIX MHAMKATOPOB, 4aCTO MPUMEHSIEMBIX B
aHanu3e - AM(PEHUIaMIH, N-PeHWIAHTPAHUIIOBAs KUCIIOTa, GeppouH u Ip.

KpuBbIE OKHCIUTENBHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS:  pacdeT, OCTPOSHHE, aHamu3. Beidop
MH/MKAaTOpa Ha OCHOBAaHWHU aHAIIN3a KPHUBOH TUTPOBAHUSL.

WHnukaTopHble OMIMOKM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHSA, WX IPOUCXOXKICHHE,
pacder, ycTpaHEeHHE.

Ilepmanzanamomempuueckoe mumpoeanue. CymHOCTH METOAa. YCIOBUS — MPOBEICHUS
TUTpOBaHUA. THTPAHT, €ro MPUTOTOBICHUE, CTAHIAPTH3ALM. Y CTAaHOBJICHHE KOHEYHON TOYKH THUTPOBAHMS.
IIpuMeHeHre TepMaHTraHATOMETPHH.

Huxpomamomempuueckoe mumpoeanue. CynHOCTb MeTOda. TUTPAHT, €ro IMPUTOTOBICHUE.
OnpeneneHue KOHEYHOHN TOUkU TUTpOBaHU. [I[puMeHeHne TUXPOMAaTOMETPHUH.

Hooomempuueckoe mumposanue 11 ONpENeNeHns BOCCTAHOBUTENEH MPAMBIM THTPOBAHHEM.
CymHocTs MeTona. TuTpaHT (CTaHDApTHHIM pacTBOp Hona), €ro NPUTOTOBJIEHHE, CTaHIAPTH3AlUsA, €ro
MPUTOTOBJICHUE, CTAHAAPTH3alUs, XpaHEHHE. YCIIOBHS IPOBEACHHS THTPOBAHUS, ONpEIEICHHE KOHEYHOU
TOYKH THUTpoBaHus. [IpumeneHne Metona.

Hooomempuueckoe mumpoeanue niis onpe/ieNeHIs OKUCIUTENeH 3aMeCTUTETLHBIM THTPOBAHHEM.
CymHocTs MeTofga. THUTpaHT (CTaHOAPTHBIA pacTBOp THOCynb(ara HAaTpus), €ro IPUTOTOBICHHUE,
cranpapruzanus. [Ipumenenne Metona.

Xnopiiooomempuueckoe mumposanue. CyImHOCT MeTOHa. THTPaHT, €ro NPHUTOTOBJICHHE,
cTaHAapTu3auus. Y cl0BUs NPOBEACHUS TUTpoBaHus. IIpuMeHenue XaopiooMeTpuu.

Hooamomempuueckoe mumposanue. Cymuocts Metona. TUTPaHT METOJa, €r0 MPHUTOTOBIEHHE,
cra"gaptuzanus. OnpenenaeHne KOHSUHOW TOUKY TUTpoBaHMA. [IpuMeHeHne notaTOMETpHUH.

Bbpomamomempuueckoe mumposanue. CymHocTb MeToa. TUTPaHT METOZa, €ro MPUrOTOBIICHHUE,
CTaHJApTU3aIMsl. YCIOBUS TPOBENEHHS THUTPOBAHMS, ONpeAeleHHEe KOHEYHOW TOUYKM THUTPOBAHUS.
[Tpumenenne 6poMaToMeTpU.

Bbpomomempuueckoe mumpoganue. CymHocTh MeTona. THUTpaHT METOZA, €ro IPUTOTOBJIICHHE.
[Mpumenenne 6pomomerpun. bpomna-6pomaromeTpust.

Humpumomempuueckoe mumpoganue. CymHocTs MeTo1a. TUTPAaHT METOJIa, €ro MPUTOTOBIICHHE,
cTanpaptusanys. HIMKaTopsl METO/A - BHEITHUE W BHYTpeHHUE. [IpiMeHeHne HUTPUTOMETPHH.

Llepumempuueckoe  mumpoeanue. CymHOCT> MeToJa. THTPaHT MeETOJa, €ro
IIPUTOTOBJICHHE, cTaHAapTH3anus. [IpuMeHeHne IIepUMeTpHH.

Komnnexcumempuueckoe mumpoeanue CymHocTh MeTona. TpeGoBaHMS K peakiusM B
KoMmIuiekcuMmeTpun. Kitaccuduxanns MeTo1oB U UX pUMEHEHHE.

Komnnexconomempuueckoe mumpoganue. IloHaTHe 0 KOMIUIEKCOHAaTaX Me-TalioB. PaBHoBecus B
BoaHBIX pactBopax OJITA. CoctaB M YCTOWYMBOCTH KOMIUIEKCOHATOB MeTauioB. CyIIHOCTH MeTona
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHMA. KpuBBIE TUTpOBaHHWSA, UX pacyeT, NOCTpPOeHHE, aHanu3. BrusHue
pa3MuHBIX (AaKTOPOB HA CKAYOK HA KPUBOW TUTPOBAHMS - YCTOWYMBOCTH KOMIUIEKCOHATOB, KOHIICHTpAIMs
noHoB Metaia, pH pacrBopa. MHIuKaTopsl KOMIIEKCOHOMETPHHU (METAJUIOXPOMHBIE MHUKATOPHI), TIPHHIIHIT
nX AeHCTBUS; TpeOOBAaHUS, IPEIABSIBISIEMbIE K METAJUIOXPOMHBIM HH/IMKATOpaM;

UHTEpPBAJ U3MEHEHUs OKPAaCKU HHJUKATOPOB; MPUMEPHl METAITIOXPOMHBIX HMH-JUKAaTOPOB (IPHOXPOMOBBII
yepHbId T. KCHIIEHOJIOBBIM OpaHXEBbIH, MypeKCH U 1Ip.). BEIOOp MeTauioXpOMHBIX MHUKTOPOB.

TutpaHnt MeToAa, €ro MPUroTOBIEHHE, CTaHAApTU3aLuUs. Bubl (IpueMbl) KOMIUIEKCOHOMETPHUECKOTO
TUTPOBAaHUS - TIpsiMOe, oOpaTHoe, 3amecTtuTenpHOe. OmuOKM MeToma, WX MPOUCXOXKACHHE, pacyer,
ycrpanenue. [IpuMeHeHne KOMIIEKCOHOMETPHH.

Mepxkypumempuueckoe mumpoganue. CyItHOCT MeTOAa. THUTPAHT METOJa, €r0 IPUTOTOBJICHUE,
crangaptm3ammi. MaaukaTopsl metona. [IpuMeHeHne MepKypuMeTpHH.

Ocaodumenvrnoe mumposanue.

CymHocTs MeTona. TpeboBaHus, IPeAbIBIIEMbIE K PEaKIIUSIM B METOJIE OCAIUTEIFHOTO THTPOBAHUS.
Knaccudukanus MeTo0B 1O NPUPOJE peareHTa, B3aHMMOJCHCTBYIOIIETO C ONPEACIIEMbIMH BEIECTBAMH -
apreHTOMETpHUs, THOLMAaHATOMETPHs, MEPKYpOMETpusi, TIeKcanuaHodepparoMeTpus, CyJibharo-MeTpus,
Gapumerpus. Buisl ocainTeIbHOTO TUTPOBAHUS -TIpsiMoe, oOpaTtHoe. KpuBble 0cauTeIbHOrO TUTPOBAHHMS, UX




pacder, IOCTpoeHWe, aHalu3. BimsHue pasnuyHbIX (AKTOPOB Ha CKAa4OK THTPOBAHMS (KOHIECHTpALMs
pacTBOPOB PEareHTOB, PACTBOPUMOCTB OCaJIKa U JIp.)

WHnukatopsl ~ METOAAa  OCAIUTENBHOTO  THUTPOBAHMA:  OCAJUTCNIBHBIE.  METAIJIOXPOMHBIE,
a7copOIMOHHEIE. Y CIIOBHS IPUMEHEHUS U BRIOOP aCOPOIIMOHHBIX HHINKATOPOB.

Apzenmomempuueckoe mumpoganue. CyIHOCTE MeToAa. THTpPaHT, €ro MPUTOTOBICHUE"
cTaHmapTm3anui. Pa3sHOBHAHOCTH MeTOZOB apreHToMeT-pun (Mmeron ['em-Jlroccaka, Mopa, PasHca-
Oumepa-Xomakoa, Pomprapaa).

[TpumeHeHne apreHTOMETpHH.

Tuoyuanamomempuueckoe  mumpoganue. CyImHOCTH  MeToja. TUTpaHT  MeTOAa,  €ro
NPUTOTOBJICHUE, cTaHnapTi3anus. Muaukarop merona. [IpuMeHeHre THOMAHATOMETPUYECKOTO TUTPOBAHHSI.

Mepxypomemupuueckoe mumpoganue. CymHoCTb MeTOAa. TUTPaHT METONA, €ro MPUTOTOBICHUS,
craniapruzauus. Muaukarop Metosa. [IpuMeHeHne MEpKypOMETpHH.

TI'excayuanogpeppamomempuueckoe mumposanue. CymHOCT, MeToAa. THUTpaHT MeToJa,  €ro
NPUTOTOBIICHWE,  CTaHAapTu3aunus.  MHOWKamus  KOHEYHOM  TOYKM  THUTpOBaHWA.  lIpuMeHeHHe
rexcanuaHoeppaMeTpHH.

Cynvpamomempuueckoe mumpoganue. CymHOCTh METOAA. TUTpaHT METONA, €O MPUTOTOBICHUE,
cranpapruzanus. Maaukatopsl Mmetona. Crocod npoBeaeHus TUTpoBaHuUs. [IpuMeHeHne cynb(haToMETpHH.

OmmbKy 0caguTENLHOTO TUTPOBaHUS. X MpouCX0XKIeHNE, PacueT, yCTpaHEHHE.

Tumpoeanue é HeeoOHbIX cpedax.

OrpaHnyeHre BO3MOXKHOCTEH METOJOB THUTPOBaHUS B HEBOJHBIX cpenax. CylHOCTH MeTojna
KHUCJIOTHO-OCHOBHOI'O TUTPOBAaHHMA B HEBOJIHBIX Cpe€aax.

Krnaccudukanms pactBopuTenel, NpUMEHIEMbIX B  HEBOAHOM THTPOBaHWUH  (IIPOTOHHEIE,
anpoTOHHbIE). BimsHuMe npPUPOABI PACTBOPUTENS Ha CHIy (KHUCIOTHOCTb, OCHOBHOCTB) PacTBOPEHHOTO
nporoiuTa (HUBeIHpyoliee U auddepeHuupyomiee 1eicTBUE pPacTBOPUTEICH, ANUAIIEKTPUUECKas TPOHUIAe-
MOCTb PacTBOPHTEJIS). ITonHOoTa mpOTEeKaHMS peEakuid B HEBONHBIX pacTBOPHUTENSAX. DaKTopH,
OTIPEEIIAIONINE BEIOOP MPOTOIUTHIECKOTO PACTBOPHUTEIIS.

[lpuMeHeHnEe KHCIOTHO-OCHOBHOTO THTPOBaHMS B HEBOAHBIX cpemax (ompexeneHue cialObIx
KHCJIOT, CJIA0OBIX OCHOBAHHI).
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