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AHHOTALMS

paboyeii mnporpaMmbl y4eOHOH TUCHHUIJIMHBI

b1.B.07 «AHaauTHyecKas XUMUA»
Hanpasienue noaroroBku - 06.03.01 buoJiorus

1. eab uzyyeHus TUCHUIMIMHBI

- HU3Y4YCHHC CTYACHTaAMH OCHOB aHAJIUTUYECKON XUMUU JUIS1 UCITOJIB30BaHUA B
npoheCcCHOHANTBHON JeATEeTbHOCTH;

- (opmMupoBaHHUE Y CTYJICHTOB CIEIUATHLHOTO THIIA XUMUYECKOTO MBIIIUICHHS;

- OCO3HAaHHWE POJIM XHMMHH B IPOLIECCE OXPAHBI OKPYKAIOIIEH CPEIbl.

2. Mecto qucuunannsl B ctpyktype OIIOII BO 6akanaBpuarta

JucuuruimHa « AHaTUTHYECKas XUMUSD» OTHOCHUTCS K YaCTH TUCIHUILINH, (POPMHUPYEMBIX
y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHM; n3ydaeTcs Bo 2 ceMectpe. [Ipemnaraemslii kype
MTOMOYKET CTY/IEHTaM UMETh Mpe/CTaBlIeHne 00 0COOEHHOCTIX 00BEKTOB aHANIN3a, a TAKXKE
OBJIAZIETh METOJIOJIOTHEH BEIOOpA METOIOB aHAIM3a U PHOOPECTH HABBIKW MX MPUMEHEHHUSL.

3. Pe3yJbTaThl 0CBOCHHS AUCIHUILIHHBI (MOAYJIs) KAHAJTUTHYECKAS] XMMHUSI»
Kon u HanmeHoBaHue HNupuxaropsl Hdeckpunropsl
KOMIIeTeHIINIi
Yuusepcaabuble komnereHnnu (YK)
YK-1. Cniocoben YK-1.1. Ananuzupyer 3a7auy, BbIAeNsis ee 0a30BbIe
OCYUHIECTBJIATH . COCTaBJIAIOLINE;
NONCK, KPUTHYECKHIA
aHam3 nHdopmanum,
NPUMEHSITH
CHCTEMHBIi MOIX0/X
JUISt pelenust YK-1.2. Omnpenenser, UHTEPIPETUPYET U PAHKHUPYET
IOCTABJIEHHBIX 32124 I/IH(l)OpMaHI/IIO, Tpe6yeMy}0 AJI1 pEIICHUS ITOCTAaBJICHHOM 3a1a4vu,
YK-1.3. OcymiecTBisieT moucK HHGpOpMaIUU JyIsl perieHus
IIOCTABJICHHOM 3a7ja4u 110 Pa3JIMYHbIM TUIIAM 3aIIPOCOB;
YK-1.4. IIpu 06paboTke nHGopmaIuu oTiM4aeT GakThl OT
MHEHUH, HUHTEPIIPETALINA, OLIEHOK, POPMHUPYET COOCTBEHHBIE
MHEHUS U CYKACHUS, ApTYMEHTUPYET CBOU BBIBOABI U TOUKY
3pEeHus;
YK-1.5. PaccmarpuBaeT u npeajaraeT BO3MOKHbIE BApPHAHTHI
pelIeHUs IOCTABICHHOW 3a/1a4y, OLIEHUBAsl UX IOCTOMHCTBA U
HEJIOCTaTKHU.
Oodmenpodeccnonanbubie komnerenuun (OIIK)
OIIK-6. Cnioco0en OIIK-6.1. IIpuMeHsieT OCHOBHbIE KOHIIETIIIMH U METO/IBI,
UCII0JIB30BAThH B COBpPEMEHHbIE HapaBJICHUs MAaTEMaTUKH, (PU3UKU, XUMHUH U
npogeccnonatbHoi HayK 0 3eMJie, 3HAET aKTyaJlbHbIE POOIEMbI OMOJIOTHYECKHX
JeATeJIbHOCTH o
HayK U MEPCHEKTUBBI MEXIUCIUIUIMHAPHBIX UCCIIEIOBAHUN;
OCHOBHbIE 32AKOHBI
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(pu3nkn, XuMnu, HAYK 0 OIIK-6.2. Mcronb3yeT HaBBIKH Ja00paTOpHOM paboThI U
3emute u GnoJtorum, METO/Ibl XUMHH, (PU3UKU, MATEMATUYECKOTO MOACTHUPOBAHUS U
HPUMEHITE METO/IbI MaTEMATUYECKOM CTATUCTUKK B TIPO(ECCHOHATBLHOM
MaTeMaTHYeCKOro

NeSITEIbHOCTH,
aHaIu3a u
MO/1eJIMPOBaHMS, OLKG3 1
TeopeTHUECKNX M -6.3. Vcronib3yeT MeTOIbl CTaTUCTUYECKOTO OLIEHUBAHUS U
SKCIEPHMEHTATHHBIX MPOBEPKH IMNOTE3, MPOTHO3MPOBAHNS MIEPCTIEKTHE M COLMATBHEIX
T — HOCIEACTBHUH CBOEH NPOEeCcCHOHATLHON NeITEIbHOCTH.

npuodperaTh HOBbIE
MaTeMaTH4YecKue u
ecTeCTBeHHOHAYYHbIe
3HAHUS, HCIIOJIb3YH
COBpeMeHHbIe
o0pa3oBaTesbHbIE U
HHopManHOHHbIE
TeXHOJIOTUH

CTpyKkTypa u coaep:kaHue U CUUIINHBI

4.1. CTpykTypa IMCHUILIMHBI (MOAYJIsSA)

Bup yuyeOHoii padoTshl Bcero (IlopsinkoBblii HOMep ceMecTpa
6
OO0mas TpyI0eMKOCTh JUCIUTIIINHBI BCETO (B 3.€.), 108 108
B TOM YHCIIE:
AyIUTOpHBIC 3aHITHS BCETO 48 48
(B akag.4yacax), B TOM YHCIIC:
Jlexuuu 16 16
JlaboparopHbie pabOThI 32 32
CamocTrosTenpHas pabota Bcero (B akaj.yacax), B 60 60
TOM YHCIIE:

4.2. Copep:xaHue AU CHUNITHHBI

BBenenne. Ananutuueckas XUMHs U XMMUUYECKHM aHainu3. OCHOBHBIE MOHATHS; METOA
aHaJIM3a BEIeCTBAa, METO/JMKA aHAIN3a, KAYeCTBCHHBIH XUMUYECKHI aHaANN3, KOJIMYECTBEHHBIH
XUMHUYECKUI aHaIN3, YJIEMEHTHBIN aHau3, (YHKINOHAIBHBINA aHAIH3, MOJICKYIISIPHBIN aHAIU3,
¢dazoBelii aHanu3. OCHOBHBIE pa3feibl COBPEMEHHOM aHanuTHdeckodl xumuu. Kpartkuii
UCTOPHUYECKUI 0UYepK pa3BUTHUS aHATMTUYECKON XuMuu. [IpuMeHeHre MeTo10B aHATUTUYECKON
xuMuu B papmaruu. Gapmanerudeckuit ananus. @apmakoneiHble METOIbI.

AHanuTHyecKre NMPU3HAKU BEIIECTB U aHAIMTUYECKUE PEAKLUHU; THIbI aHATUTUYECKUX
peaknuMu U peareHTOB. XapaKTepUCTHUKAa UYBCTBUTEIBHOCTH AHAJMTUYECKUX peaKIHH
(npenenbHOE pa3z0aBiieHue, MpeneNbHAs KOHIEHTpalus, MUHUMAaJbHbII 00beM NpeaeabHO
pa30aBIEHHOTO pacTBOpa, Inpenen OOHapyXeHHs, OOHapy)KUBaeMblii  (OTKpBIBACMBbI)
MUHUMYM, IT0Ka3aTellb YyBCTBUTEIBHOCTH) .

OO01ue TeopeTHyecKHe OCHOBBI aHAJIMTHYecKOil XxuMuu. IlpumMeHeHHe HEKOTOPBIX
MOJIOKEHUI TeOpMH PacTBOPOB JJIEKTPOJIUTOB M 3aKOHA [elCTBYIOLIMX MacC B
AHAJIMTHYECKON XMMHH.

CunbHble U cnadble 1eKTpoauThl. KoHIIeHTpaIis HOHOB B pacTBOPE;

CrocOOBl BBIPAXKEHHUS KOHLEHTPAMH. AKTHBHOCTH 3JEKTPOJUTOB, HOHOB; KOA(PPHUIHUEHT
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akTUBHOCTH. VMloHHas cuiia (MOHHAsI KPENOCTh) PacTBOPA; BIMUSIHUE MOHHOM CHJIBI pacTBOpa Ha
KOA((UIIMEHThl aKTHBHOCTH (MHIWBUIyaJIbHBIE, CpPEIHEHOHHBIE) HWOHOB. pH  BOIHBIX
PacTBOPOB JIEKTPOIUTOB.

[IpuMeHneHnne 3akoHaA JACUCTBYIOIIMX MAcC B aHAIMTHYECKOW XUMUU. OCHOBHBIC THIIBI
PaBHOBECHH, MPUMEHSIEMBIX B aHATUTHYECKON XuMuH. KOHCTaHTa XMMHUYECKOTO PaBHOBECHUS
(McTUHHAS TEPMOJAMHAMHYECKAs, KOHIIEHTPAIMOHHAS ) .

l'eTeporennpiec  paBHOBECHS B CHUCTEME OCaJOK - HACBHIIMICHHBIA  PacTBOP
MaJIOPaCTBOPUMOTO IJIEKTPOIUTA U UX POJIb B AHATTUTUYECKON XUMUH.

CrnocoObl  BBIPOKEHUS ~ PACTBOPUMOCTH  MaJIOPAaCTBOPUMBIX  AJIEKTPOJIUTOB.
[IpousBenenne  pacTBOpUMOCTH  (IIPOMBBEIACHUE  AKTUBHOCTH) MaJiopacTBOPHUMOTO
ANIEKTPOJIUTA. YCIIOBUE 00pa3oBaHUSl OCAJAKOB MallOPACTBOPUMBIX 3JIEKTPOJIUTOB. BnusHue
100aBOK TOCTOPOHHMX DJIEKTPOJMTOB Ha PACTBOPUMOCTH MAaJIOPACTBOPUMBIX AJIEKTPOJIUTOB
(BmusiHMEe H00ABOK AJIEKTPOJUTOB C OJHOMMEHHBIM MOHOM, BIUSHHUE JOOABOK MOCTOPOHHETO
(maOedepeHTHOr0) 3MeKTposnTa). BriusHue pa3nuuHbIX (PAKTOPOB HA TMOJHOTY OCAXKICHUS
ocaJKoB U uX pactBopeHue. [[pobHoe ocaxzaeHue. IlepeBos OJHUX ManOpacTBOPUMBIX
AJIEKTPOJIUTOB B APYTHE.

K'uczlomuo-ocuosublepaenoeecuﬂ U ux pojiv 6 aQHaAIuUMuUUecKol XUMHUHU.

[Iporonutnueckue paBHOBecusi . I[loHSATHE O MPOTONUTHYECKOW TEOPUM KHUCIOT U
ocHoBaHu#. [IpoTonuTrueckre paBHOBECHS B BOJIC. XapaKTEPUCTUKA CHIIBI CIAOBIX KHUCIOT H
ocHoBaHUs1. KOHCTaHTHI KHCIIOTHOCTH M OCHOBHOCTH, MIX TTOKa3aTeH.

I'mpponms. KoncTanTa u creneHs ruapoiusa. Beruucinenue 3nauenuit pH pactBopoB coieid,
MOABEPraroIINXCs THIIPOIHU3Y.

Bbydepubie cucremsl (pactBopsl); 3HaueHus pH OydepHbIX pacTBOopoB, OydepHas eMKOCTb,
o0ydepnoe neiictBue. Mcnonp3zoBanue 0ydepHbIX cucTeM B (hapMaIieBTUUECKOM aHaTH3e.

OKuCJmmeJleo-eoccmaHoeumeﬂbubtepaeuoeecuﬂ U ux posb 6 AHATUMUUECKOIL
xumuu

OKHCAUTENBEHO-BOCCTAHOBUTENbHBIE  CUCTEMbl.  OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
anektpoabl. [loTeHIMAansl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  JJIEKTPOJIOB  (peaibHbIe,
CTaHJapTHbIE, (DOPMAJILHBIC); YCIOBHBIE (OTHOCUTEIbHBIE) OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
noreHnuanel. [lorenmman peakuuu (dnmekTpoasmxkymas cwia - DJ[C peakuun). HanpaBienue
MPOTEKAHUS OKUCIUTEIFHO-BOCCTAHOBUTEILHON peakiny. BiusHrue KOHIIEHTpaIiil peareHToB,
pH cpensbl, Temmeparypsl, npucyTcTBUs UHAU(PPEPEHTHHIX HOHOB HA 3HAUCHUSI OKUCIUTEIHHO-
BOCCTaHOBUTEIBHBIX PEAKLIUU.

I'myOuHa npoTeKaHusi OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA.

Hcnonb3oBaHue OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIU B  aHAJTUTHYECKON
XUMHH, B papMaleBTUIECKOM aHAJIH3E.

Paenosecun Komnﬂekcooﬂpwoeanuﬂ U ux poisb 6 AHATTUMUYUECKOU XUumMuu

OOmiass xapakTepucTUKa KOMIUIEKCHBIX (KOOpIMHAIIMOHHBIX) coenuHeHuil. PaBHOBecus B
pacTBopax  KOMIUIEKCHBIX coeAMHEeHHH. KOHCTaHTBI  yCTOWYMBOCTH  U.HECTOMKOCTHU
(HEYCTOMYMBOCTH)  KOMIUIEKCHBIX  coequHeHuid  (momHble  (oOmmme),  CcTymeHdYarsle,
KOHIIEHTPAIIMOHHbBIE, UICTHHHBIE TepMoauHamudeckue). [ToHsaTre o moOOYHBIX peakiusx u 00
aKTUBHOW JI0JIe JIMTaHAOB. YCJOBHBIE KOHCTAHTHI YCTOMYMBOCTH H  HECTOMKOCTH
(HEYCTOMYMBOCTH) KOMIUIEKCHBIX COCOUHEHMA. Bnusaue pa3nuuHblx (HakToOpoB Ha
KOMILIEKcooOpa3oBanue B pacTBopax (pH cpedpl, KOHIEHTpaluii peareHTOB, J00aBOK
MMOCTOPOHHUX HWOHOB, O00pa3yOIIMX MaJOPACTBOPUMBIE COEIWHEHHS C HMOHOM MeTallia-
KOMILIIEKCOOOpa3oBaresi, HOHHOW CHJIBI pacTBOPA, TEMIEPATYypPhI).
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Hpumenenue op2anuvecKux peazernnoe 6 AHATUMUYECKO XUMUU

Peakiun, ocHOBaHHbIE Ha OOpa30BAaHMM KOMIUICKCHBIX COEOUHEHUH. DYyHKIMOHAIHHO-
aQHAIWTUYECKUE Tpynnel B Jura"gax. Kpurepun NpUMEHEHHsS BHYTPUKOMILIEKCHBIX
COEIMHEHUN B aHAIUTUYECKOM XuMuU (Maynas pacTBOPUMOCTb. HaJIM4YUE XapaKTEpHOU
WHTEHCUBHOW OKpPACKH, BBICOKAs yCTOMYMBOCTH). Ilpumepbl uHCHOIB30BaHUS XEIATHBIX
KOMILJIEKCHBIX ~COEAMHEHMH B XUMHYECKOM aHaiau3e. THUIWYHbIE LHKIO00pasyromue
OpPraHWYECKUE JTUTaHIbl (IMTUIOH, JUMETUITITHOKCHM, 1-HUTPO30-2-HadTOI U JIp.)

Peakuun 0e3 ydacTus KOMIUIEKCHBIX coeanHeHud. (OO0pa3oBaHHME OKpallleHHBIX
COeIMHEHUN C OOHapy)KHMBaeMbIMH HOHAMM (OTKpbIBaeMbIMM BellecTBamu). OOpa3zoBaHue
OpPraHWYEeCKUX  COCAUHEHUH, oO0najammux  crhnenuduYecKuMH  CBOWCTBaMHM  (3amax,
OKpallliBaHWE IUIAMEHU TOpenKku U jp.). Mcnonp3oBaHuME OpPraHWYecKUX COEIMHEHUH B
KayecTBE UH/IUKATOPOB.

Memoovl pazdenenus u KOHUEHMPUPOBAHUSA 6EULECNE 8 AHATTUMUYECKOU XUMUU

Hekortopeie ocHOBHblE TOHATUS (pa3leieHHue, KOHIEHTPUPOBAHHO. KOd( ULIHEHT
(bakrop) xoHueHTpupoBaHus). Kimaccudukaius METONOB pasieieHus W KOHIEHTPUPOBAHUS
(MeTonpl MCHapeHus, 030JIeHHEe, OCaXACHHE, COOCAXKICHHE, KPUCTAJUIM3AIUs, SKCTPaKIus,
n30uparenpHas ancopOIus, INEKTPOXUMUYECKUE U XpOMaTOrpapuuecKue METOIbl).

Xpomamozpagpuueckue memoowl ananusa.

Xpomarorpadus, cymHocTh MeToaa. Kimaccudukanust xpomatorpaduueckux METOI0B
aHaJIM3a: 0 MEXaHU3MY pa3/eJeHHs BELIECTB, [0 arperaTHOMY COCTOSIHUIO (a3, 0 TEXHUKE
AKCIIEPUMEHTA, 110 CIIOCO0Y OTHOCUTEIBHOTO TepeMenieHus ¢as.

Ancopbumonnas Xpomarorpadus. Tornkocnoiinas Xpomarorpadus (TCX). CymHOCTh
Merona TCX. KoabdunueHT moABMKHOCTH, OTHOCHUTEIBHBIM KOA(P(GUIIMEHT TOJABHUKHOCTH,
cTeneHb (KpuTepuil) pasnenceHus, KodPQUIMEeHT pasiencHus. Marepuaiabl U PacTBOPHUTEIH,
npumensemsbie B mertoge TCX.

Pacnipenenurensras Xpomarorpadus. Xpomarorpaduss Ha Oymare (Oy- MakHas
xpomatorpadust). Ocagounas xpomarorpadus. [lonstiue o cutoBoit xpomarorpaduu. I'eib-
Xpomarorpadus.

KauecTBeHHblii xuMuuyeckuii anaau3. Knaccudukaius METOI0B Ka4eCTBEHHOTO
aHanu3a (ApOOHBINM U CUCTEMATHICCKUIN; MAKPO-, IOJTYMHKPO-, MUKPO-, YIIbTPOMHKPOAHAIIU3).

AHaANIUTUYECKUE PEAKIIMH U PEareHThl, MUCIOJIb3yeMble B KaUYECTBEHHOM aHAIN3e
(cneunduueckue, CeleKTUBHbBIE, TPYIIIOBBIE).

Hcnonp30BaHKe KaYeCTBEHHOTO XUMHYECKOTO aHAIM3a B (hapMariyi.

Kauecmeennbwltit ananuz kamuonoe u aHuoHoe

Ananutuyeckas kinaccupuKanusg KaTHOHOB 1O rpymnaM  (cynbduaHas wiH
CEpOBOIOPOHAS, aMMHUadHO-(GocdaTHas, KUCIOTHO-OCHOBHAs). OrpaHHYEHHOCTH 00O
KJaccu(UKaIMU KaTHOHOB.

KucnotHo-ocHoBHas kinaccuuKkanus KaTHOHOB MO TPpyMnaM. AHaTUTHUECKUE PeaKIuu
KaTHOHOB Pa3NIUYHbBIX aHATUTHUYECKUX TPYII.

Ananutuyeckas kinaccudukanys aHUOHOB (MO CMOCOOHOCTH K  OOpa30BaHUIO
MaJoOpacTBOPUMBIX  COCOUHEHHH TI0  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIM  CBOMCTBAM).
Orpann4eHHOCTh 000 KiIacCu(UKAUM aHUOHOB. AHATUTHYECKHE PEAKIUUd aHHOHOB
Pa3MUYHBIX aHATUTUYECKUX TpyII. MeToIbl aHanu3a cMeceld aHHOHOB Pa3IMYHBIX TPYII.

AHanu3 cMeceil KaTHOHOB M aHHMOHOB.

[Ipumenenne ¢uznyeckux ©u (GUINKO-XUMHUECKUX METOJIOB Ui HASHTU(UKALNN
BEIIECTB B  KaueCTBEHHOM  aHanu3e. [loHsATHE O  NOpPUMEHEHUH  ONTHYECKHUX.
XpoMaTorpapuuecKux, IMEKTPOXUMHUUECKUX METOJOB B KAUECTBEHHOM aHaJH3e.
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KonauuecrBennnlii ananu3. Knaccudukanusi METOIOB KOJMYECTBEHHOTO aHAJHM3a
(xummueckue, (PU3NKo-XUuMHUIECKUe, OMOTOTUYECKHE).

TpeOGoBaHmsi, TpenbABISEMbIE K pEaKIUsM B KOJMYSCTBEHHOM aHanmm3e. Ponb u
3HAYEHUE KOJMYCCTBCHHOTO aHAIN3a B (hapMarium.

I'pasumempuueckuii ananus.

OcHOBHBIE IIOHATHA T'paBUMCTPUYICCKOTO aHaJIu3a. OCHOBHEBIE 3TaIllbl
rpaBUMeTpUUecKoro onpenenenus. Ocaxaaemas U rpaBUMeTpudeckas GopMbl;
Tpe60BaHI/I$[, MMPEABABIACMBIC K OCAIUTCIITO, HpOMI:IBHOﬁ KHUIOKOCTH.

[TonsiTe o Teopun 0Opa3oBaHUs OCAAKOB. YCIOBHUS 00Opa30oBaHUs KPUCTALIMYECKUX U
aMOpPGHBIX OCAIKOB.

[Ipumepbl rpaBUMETPUUECKUX OTIPEAETICHUI.

Xumuueckue mumpumempuyecKue memoovl aHanu3d.

Tutpumerpuueckuil ananu3 (Tutpumerpusi). OCHOBHbIE MOHATHS (AIMKBOTA, TUTPAHT,
TUTPOBAaHHE, TOYKAa SKBHBAJICHTHOCTH, KOHEYHAas TOYKAa TUTPOBAHUS, WHIUKATOp, KpHUBas
TUTPOBAHUS, CTENIEHb OTTUTPOBAHHOCTH, YPOBEHb TUTpOBaHUs). TpeboBaHUs, IpeAbIBIIEMbIe
K peakiuusiM B THUTPUMETpUU. PeakTuBbl, NpUMEHs€Mble B TUTPUMETPUUECKOM aHallu3e,
CTaHJIapTHbIE BEIIECTBA, TUTPAHTHI.

Tunosble pacueTsl B TATPUMETPUUYECKOM aHaIu3e (MOJIsipHasi KOHIIEHTpAIHsl, MOJIsIpHas
KOHLIEHTpAllMs DSKBUBAJEHTa, TUTP, TUTPUMETPUUECKUM ¢akTop mepecuyera (TUTp MO
OTIpeNeNIEMOMY BEIECTBY), MNOMPaBOUYHBIN Ko3(duiment). Pacder Macchl CTaHZapTHOTO
BEIIECTBA, 'HEOOXOIMMON Ul IPUTOTOBJIEHUS TUTPaHTa. PacueT KOHLEHTpaluy TUTPAHTa U
ero craHgapTu3anuu. Pacder Macchl M MaccoBOM J0JIM ONPEAEIsieMOro BEIIeCTBA IO
pe3yabTaTaM TUTPOBAHUSL.

Knaccudukamuss MeToJ0B  TUTPUMETPUUECKOTO  aHaiM3a: KUCJIOTHO-OCHOBHOE,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHOE, 0CaJIuTENbHOE, KOMIUIEKCUMETPUYECKOE u
KOMILJIEKCOHOMETPUUYECKOE TUTPOBAHHUE.

Buner ( mpuembl) TUTPOBaHUS, IPUMEHSIEMbIE B TATPUMETPUUECKOM aHAIM3E - MPIMOE,
obOpatHoe, kocBeHHOE. CrocoObl OmpeneneHusl OTAEIbHBIX HAaBECOK, AJMKBOTHBIX YacTei.
MeTo/1bl yCTaHOBIIEHUS! KOHEYHOM TOUKH TUTPOBAHUS - BU3YyallbHbIE, HHCTPYMEHTAJIbHbIC.

Kucnommno-ocnoenoe mumposanue

CymHocth MeToja. OCHOBHBIC PEAKIMM M THTPAHTBl MeTojaa. THIbl KHCIIOTHO-
OCHOBHOTO THTPOBAHMSI - allUJAUMETPHS, aTKATUMETPHS.

WHauKkaTopbl METOJIa KUCIIOTHO-OCHOBHOTO TUTPOBaHHUs. TpeOoBaHuUs, MPEabsIBIIICMbIC
K uHauKaTopaMm. MoHHas, XpomModopHas, HOHHO-XpOMO(MOpHAas TEOPUS HHIUKATOPOB
KHCJIOTHO-OCHOBHOIO ~ THUTpPOBaHus.  VIHTepBan  HM3MEHEHHMS  OKpPacKd  HMHJIMKATOpA.
Knaccugukanuss nHIUKaTOpoB (M0 CIIOCO0Y MPUTOTOBJICHHUS, IIPUMEHEHUS, 110 [IBETHOCTH, IO
MEXaHU3MYy MPOIECCOB B3aMMOJICHCTBHS C TUTPAHTOM, IO COCTaBy). [IpuMepbl THIMYHBIX
WHIMKATOPOB KUCIOTHO-OCHOBHOTO TUTPOBAHHS.

KpuBbie KHCIIOTHO-OCHOBHOTO TUTpOBaHUs. Pacuer, mocTpoeHre W aHaIu3 TUIUYHBIX
KPUBBIX TUTPOBAHUS AJIS CIy4yaeB TUTPOBAHUS CHIBHOM KHCIOTHI IIEJIOYBI0, CIA00N KHUCIOTHI
IEJI0YbI0; CHIILHOTO, CTA00TO OCHOBAHUS CUIILHOM KUCIOTON. BBIOOP MHAMKATOPOB MO KPUBOMA
TUTPOBAHUS.

TutpoBaHue MOTUIIPOTOHHBIX KUCIIOT.

OmmbKM KUCIOTHO-OCHOBHOTO TUTPOBaHUS (OUIMOKH, 00YCIOBIEHHBIE (PHU3NUYECKUMHU
W3MEpPEHUsIMU; WHIUKATOPHbIE OINUOKW; KOHIICHTPAIMOHHbIE WHIUKATOPHBIC OIIHOKU;
COJIEBbIE OMMOKU, UX pacueT U yCTpaHEHHE.

OKucnumenbHo-60CCIMAHOGUMEIbHOE mumpoearnue
CYH_[HOCTB METOJa. KﬂaCCI/I(i)I/IKaL[I/IH PECAOKC-MCTOIOB. YcaoBus IMPOBCACHU
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OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO  TUTpPOBaHUsA.  TpeOoBaHus,  NpeabsBISEMBbIE K
peakuusM. Buabl OKHCIUTENBHO-BOCCTAaHOBUTENBHOIO THUTpPOBaHUS (mpsmoe, oOpaTHoe,
3aMECTUTENBHOE) U pacueThl pe3yJbTaTOB TUTPOBAHHUS.

WHaukaTopbl  OKMCIHUTEIBHO-BOCCTAHOBUTENBHOTO  TUTpoBaHMs. Knaccuduxarus
WHJIMKATOPOB. OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE WHMKATOPBI (oOpatumblie u
HeoOpaTUMbIE), WHTEpBaJl W3MEHEHHS OKpacKM WHAWKATopa. lIpuMmepbl OKHUCIMTENBHO-
BOCCTAHOBUTEJbHBIX HMHAMKATOPOB, YacTO IMPUMEHSIEMBIX B aHaiu3e - AUPEHWIaMUH, II-
(heHUIaHTPaHUIIOBAs KUCIIOTA, (DePPOUH H JIp.

KpuBble OKHCIMTEIBHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUA: pacyeT, IIOCTPOECHUE,
aHayn3. BeiOop MHIMKAaTOpa Ha OCHOBAaHUM aHAJIN3a KPUBOM TUTPOBAHUSI.

WuaukaTopHble  OMIMOKM — OKHMCIUTENIbHO-BOCCTAHOBUTEIBLHOTO  TUTPOBAHUS, HUX
MIPOUCXOXKACHHUE, pACUET, YCTPAHEHHE.

Ilepmanzanamomempuueckoe  mumposanue. CylIHOCTh METOJAA. Y CIOBUS
MIPOBEJCHUS THUTPOBAHUA. THUTPAHT, €ro HNPUTOTOBJIEHUE, CTAaHJAPTH3alUs. Y CTAHOBIICHHE
KOHEYHOM TOYKH TUTpOBaHUs. [I[puMeHeHne nepMaHraHaTOMETPHUN.

Juxpomamomempuueckoe mumpoganue. CymHOCT MeTOJa. THUTpPaHT, ero
IIPUTOTOBJICHHUE. Onpenenenne KOHEYHOU TOYKH TUTPOBAHUS. [Ipumenenne
JUXPOMAaTOMETPHH.

Hooomempuueckoe mumpoganue s onpesieieHis BOCCTAHOBUTENEH MPAMBIM
tutpoBanueM. CymHOCTh MeToa. TUTPaAHT (CTaHIAPTHBIN pacTBOP HOJa), €ro MPUTOTOBJICHHE,
CTaHJApTHU3aLMs, €r0 IPUTOTOBJIEHUE, CTAHIAPTU3ALINS, XpPaHEHUE. Y CIIOBHSI IPOBEACHUS
TUTPOBAHUS, ONPEEICHNE KOHEYHOW TOUKM TUTpoBaHus. [[pumenenune metoa.

Hooomempuueckoe mumpoganue 11 ONpesieneHus OKACINTENEH 3aMeCTHTETHHBIM
tuTpoBanueM. CymHoCcTh MeToia. TUTpaHT (CTaHAApTHBIN

pacTBop THOCYJIb(aTa HaATPUSs), €ro0 IPUTOTOBJICHHE, CTaHAapTu3anus. [Ipumenenne metoa.

Xnopiiooomempuueckoe mumpoeanue. CyllHOCTh MeTOHa. TUTpaHT, €ro
MPUTOTOBIICHUE, CTaHAAPTH3alUs. YCJIOBUS TPOBEIACHHs TUTpoBaHus. [IpumeHeHue
XJIOPUOJIOMETPHUH.

Hooamomempuueckoe mumposanue. CymHOCT MeToga. THTPaHT MeTona, €ro
MIPUTOTOBIIEHUE, cTaHAapTu3auus. OnpeneneHue KOHEYHOM TOUKM TUTpoBaHus. [Ipumenenue
HMOJaTOMETPUH.

bpomamomempuueckoe mumposanue. CylHOCTH MeTOqa. THUTpPAHT METOJZA, €ro
MIPUTOTOBIICHUE, CTAaHAAPTU3AUS. Y CJIOBHS MPOBEACHUS TUTPOBAHUS, OMPEeIEHUE KOHEUHOM
TOYKH TUTpoBaHus. [Ipumenenue 6pomaromeTpuu.

Bbpomomempuueckoe mumpoeanue. CylmHOCTH MeTOAa. TUTPAHT MeETOJa, €ro
npurotosienue. [Ipumenenne 6pomomerpun. bpomua-6pomatomerpusi.

Humpumomempuueckoe mumposanue. CylIHOCTb METOJA. TUTpaHT METOJAA, €ro
MPUTOTOBIIEHUE, CTaHmapTuzanus. MHIukatopel MeTona - BHEIIHHME W BHYTPEHHUE.
[IpuMeHeHre HUTPUTOMETPHUH.

Ilepumempuueckoe mumpoganue. CymHOCTb MeTOJA. TUTpaHT MeTonda, €ro
MIPUTOTOBJIEHUE, CTaHAapTU3alus. [IpuMeHeHne nepuMeTpun.

Komnnexcumempuueckoe mumpoeanue CymHocTb MeToa. TpeboBaHMs K peakiusiM
B KoMIiekcumeTpun. Kinaccudukayst MeTo10B U X IPUMEHEHUE.

Komnnekconomempuueckoe mumpoeanue. IloHATHE O KOMIUIEKCOHAaTaX Me-TaJJIOB.
PaBHoBecus B BoaHbIX pacTBopax DJTA. CocTaB U yCTOWYMBOCTh KOMIJIEKCOHATOB METAJIJIOB.
CyIHOCTh METO/1a KOMITJIEKCOHOMETPUYECKOTO TUTpoBaHus. KpuBble TUTpOBaHUSA, UX pacyer,
MOCTPOEHHE, aHauu3. BiusHue paznuuHbIX (HAaKTOPOB HAa CKAauYOK HAa KPHUBOM TUTPOBaHUA -
YCTOMYMBOCTh KOMITJIEKCOHATOB, KOHIEHTpalus HOHOB MeTaiuia, pH pactBopa. MHIuKaToOpbI
KOMIUIEKCOHOMETPHH (METAJUIOXPOMHBIE MHIMKATOPHI), MPUHLIUI HX JAEHCTBUS; TpeOoBaHMS,
NPEIbBIIIEMbIE K METAJUIOXPOMHBIM MHINKATOPAM;
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UHTEpBAJl W3MEHEHUS OKPACKM WHJIUKATOPOB; MPUMEPHl METAIJIOXPOMHBIX WH-IUKAaTOPOB
(3prOXpoMOBBIH  uepHBI T. KCHIJICHOJIOBBIM OpAHXKEBBI, MypeKcux U 1p.). Bbibop
METaJNIOXPOMHBIX UHAUKTOPOB.

TutpanT MeTona, €ro NPUTOTOBJIEHME, CTaHaapTu3anus. Buasl  (mpuemsl)
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAaHUS - MpsAMOeE, oOpaTHoe, 3amecTuTenbHoe. Ommnoku
METO0/1a, UX IPOUCXOXKIEHUE, pacyeT, ycTpaHeHue. [IpumeHenre KoMIiIeKCOHOMETPUH.

Mepkypumempuueckoe mumpoeanue. CylHOCTb MeTOJa. TUTpaHT MeTOAa, €ro
IIPUTOTOBJIIEHUE, cTaHAapTu3auus. Muaukaropsl merona. [IpumeneHre MepKypuMeTpuH.

Ocadumenvnoe mumposanue.

CymHocTh MeToga. TpeOoBaHUS, TpeAbsABISEMblE K peakUusM B  METOJE
ocaguTenbHOrO  TUTpoBaHus.  Kiaccudukanus  MeETOIOB 1O  IPUPOJE  pEeareHra,
B3aUMO/ICHCTBYIOILIETO C ONpPEAEIIeMbIMU BELIECTBAMH - apre€HTOMETPHUS, THOL[MAHATOMETPHS,
MEpPKypOMEeTpus, TeKcauuaHopeppaToMeTpusi, cyiabdaro-meTtpusa, Oapumerpusa. Bunasl
OCaJIUTENIbHOTO TUTPOBaHUS -MpsiMoe, oOpaTHoe. KpuBble ocaiuTenbHOrO TUTPOBAHHUA, HX
pacuer, MOCTPOEHHE, aHaiu3. BiuusHue pa3nudyHbIX (PAKTOPOB Ha CKAa4OK TUTPOBAHUSA
(KOHIIEHTpaIUs paCTBOPOB PEareHTOB, PACTBOPUMOCTh OCaIKa U JIp.)

WNHaukaTopel MeToAa OCaJWTENbHOIO TUTPOBAHUS: OCAIUTENbHbIE. METAJUIOXPOMHBIE,
asicopOLMOHHBIE. Y CIIOBUS IPUMEHEHUS U BBIOOP aICOPOLIMOHHBIX HHAUKATOPOB.

Apzenmomempuueckoe mumpoeanue. CynHOCTb MeToAa. TUTpaHT, ero
MPUTOTOBJIEHUE” CTaHJapTU3alus. Pa3HOBUIHOCTH METOJOB apreHtomeT-puu (Mmerona I'eu-
JIroccaka, Mopa, ®asHca-Ouniepa-Xoaakosa, @onsrapa).

[IpumeHeHne apreHTOMEeTpHH.

Tuouyuanamomempuueckoe mumpoeanue. CyllHOCTb METOJa. TUTpPAHT METOJa, €ro
MIPUTOTOBJICHHE, CTaHJapTHU3aIUS. WNnauxatop MeETO/1a. [Ipumenenue
THUOIIMAHATOMETPUYECKOTO TUTPOBAHHUSL.

Mepkypomemupuueckoe mumposanue. CyumHOCTh MeTona. TUTpaHT MeToja, €ro
MIPUTOTOBIIEHUS, cTaHAapTH3auus. Muaukarop merona. [IpuMenenre MepKypoMeTpuu.

TI'excayuanogeppamomempuueckoe mumposanue. CylmHOCT, MeToAa. TuTpaHt
METO/la, €ro NPUTOTOBJICHME, CTaHAapTu3anus. VHAMKAIMS KOHEYHOW TOYKH TUTPOBAHUS.
[Ipumenenue rexcaratodeppaMeTpum.

Cynvpamomempuueckoe mumposanue. CyliHOCT, MeTOAa. TUTPAHT METO/A, €ro
MIPUTOTOBIIEHUE, cTaHfapTuiauud. Muaukatopsl metona. Crnoco® mpoBeneHUss TUTPOBAHUS.
[Ipumenenue cynbhaToMeTpun.

Omumbku ocaauTenbHOrO TUTPOBaHU. VX MPOUCXOXKICHHE, PacUeT, YyCTpaHEHHE.

Tumpoesanue 6 He60OHBIX cpedax.

OrpanuyeHre BO3MOXKHOCTEH METOJOB THTPOBaHMs B HEBOJIHBIX cpenax. CylHOCTb
METO/1a KHCIOTHO-OCHOBHOTO TUTPOBAHUS B HEBOIHBIX Cpeax.

Knaccudukanus pactBoputeneii, IpUMEHSIEMbIX B HEBOJHOM TUTPOBAHUU (ITPOTOHHEIE,
anpoTOHHbIE). BiusHue mpupoabl pacTBOpUTeds Ha CHIY (KHCIOTHOCTh, OCHOBHOCTD)
PacTBOPEHHOTO npotoiuta  (HuUBenupyromee u - auddepeHuupyromee  AeHCTBHE
pacTBOpPUTENIEH, IUAJIEKTpUUYECKas IPOHMULIAEMOCTh pacTBoputens). IlosHoTa mnpoTekaHus
peakuuii B HEBOJHBIX pacTBOpUTENsX. DakTopsl, onmpeaensionye BbIOOp MPOTOJUTHYECKOTO
pacTBOPHUTES.

[IpuMeHeHre KUCIOTHO-OCHOBHOTO TUTPOBaHMSA B HEBOJHBIX cpenax (OompeseseHue
cnaObIX KUCIIOT, CIA0BIX OCHOBAHMIA).

®opMBI TeKyLIero KOHTPOJIA
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TCCTOBBIC 3aJIaHUA, KOHTPOJIbHBIC pa6OTI:I.

6. ®opMa NPOMEKYTOYHOT0 KOHTPOJISA

3auer

Pa3zpaboTumnk: K.X.H.. JoneHT Kadenper xuvun 3.1, Mnapkuepa
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