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MHNOACHUTEJBHASA 3AIINCKA

«AHanuTHYECKasT XUMUS» — ydeOHas AMCIUIUIMHA XUMHYECKOTO MOMIYJIS,
coJiepKalliasi CUCTEMAaTU3UPOBAHHBIE HAyYHbIE 3HAHUS O MPUHIHUIIAX, METOJAX U
CpelICTBAaX OMNpEeAeNICHUs KaYECTBEHHOTO M KOJMYECTBEHHOIO XMMUYECKOI0 COCTaBa
U CTPYKTYPBI BEILIECTB.

[IpumepHas yueOHasi mporpaMma Mo y4eOHOW AMCIMIUIMHE «AHATUTHYECKas
XUMUS» pa3paboTaHa B COOTBETCTBHUU C 00Opa30oBaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpazoBanust mo coeruanbHocTH /-07-0912-01 «®apmanus», yTBEpKIEHHBIM U
BBEJICHHBIM B JICHCTBHE MOCTaHOBIIEHHeM MuHHCTEepcTBa 00pazoBanus PecmyOmmku
benapyck u MunucrepcTBa 3apaBooxpanennst Pecnyommku benapyces ot 01.09.2023
Ne 302/127; npumepHbIM ydeOHBIM IIaHOM 10  crnernuanbHocTH 7-07-0912-01
«Dapmarnus» (perucTpallMOHHbBIN Ne 7-07-09-007/mp.), YTBEPKIECHHBIM
3amecTtuTesieM MuHnuctpa 3apaBooxpaHenus PecmyOnuku benapyce 17.01.2023,
nepBbIM 3aMecTuTeseM Munuctpa oopasoanus Pecriyonuku benapyces 30.01.2023.

enp y4yeOHONM AMCHUILUIMHBI «AHATUTUYECKAas XUMHUS» — (OPMHUpPOBAHUE
dbopmupoBanue 06a30BoM MpodecCUOHATBHOM KOMIETCHIIMH Il  TPOBEJICHUS
KOJIMYECTBEHHOTO ¥ KAYECTBEHHOTO aHAJIN3a JICKAPCTBEHHBIX CPEJICTB.

3amaun  yuyeOHOW JUCUMIUIMHBI «AHAJUTHYECKas XUMHUS» COCTOST B
dbopMHpOBaHUU Yy CTYJICHTOB HAy4YHbIX 3HAHUM O TEOPETUYECKUX OCHOBaX
XUMUYECKAX W HWHCTPYMEHTAIBHBIX METOJOB aHajln3a C IENbI0 OMPEACICHHUS
KaueCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa OOBEKTOB; METOJOJIOTHH IPOBEICHUS
aHanW3a; YMEHUW W HABBIKOB, HEOOXOMMMBIX IS TPOBEICHUS KAYECTBEHHOTO W
KOJMYECTBEHHOTO aHAJIN3a JIJII KOHTPOJIS KaueCTBa JIEKAPCTBEHHBIX CPEJICTB.

3HaHWs, YMEHUS, HAaBBIKH, TTOJIYICHHBIC TIPU U3yUYCHUH YUICOHON MUCIIUTLTAHBI
«AHAIUTAYECKAs] XUMHs», HEOOXOAMMBI [IJIS YCIEIIHOTO H3YYEHHUS CIETYFOIINX
y4eOHbIX quctuIinH: «DapMaiieBTudeckas Xumus», « TOKCUKOJIOTHYeCKass XUMU,
«CoBpeMEeHHbIE METOIbI aHATIN3a U CTAHAAPTU3AIUS JICKAPCTBEHHBIX CPEICTBY.

CtyzneHT, OCBOMBIIIHIA COJIEp)KaHNE Y4eOHOr0 MaTepraia Y4eOHbIX TUCIUTLITHH
XUMHYECKOTO MOJYJIs, JIOJDKEH 00iamaTh cleayronieid 6a3oBoi nmpodeccnoHaibHOM
KOMITETCHIIUCH: TPUMEHSTh 3HAHUS 00 OCHOBHBIX (DU3WYECKUX, XUMHUYECKUX U
OMOJIOTUYECKUX 3aKOHOMEPHOCTSX [IJIsi  pa3pa0OTKM M KOHTPOJS KauecTBa
JIEKapCTBEHHBIX CPEJICTB U JICKAPCTBEHHOTO PACTUTEIHLHOTO CHIPHA.

B pamkax oOpa3zoBaTeiapbHOro mpoliecca Mo y4eOHOM IUCHUIUIMHE CTYACHT
JOJDKEH TMPUOOPECTH HE TOJIBKO TEOPETHUYECKHE 3HAHMSI, MPAKTUYCCKUE YMEHUS H
HABBIKH 110 CIIEIUATLHOCTH, HO ¥ Pa3BUTh CBOW IICHHOCTHO-TUYHOCTHBIH, TyXOBHBIH
MOTCHIMAN, CHOPMHPOBATh KadecTBa MaTpuoTa W TpakIaHWHA, TOTOBOTO K
aKTUBHOMY y4YacTHIO B OSKOHOMHYECKOW, IPOM3BOACTBEHHOM, COIHMAILHO-
KyJIbTYPHOI M OOIIECTBEHHOM KU3HU CTPAHBI.

Bcero na msyuenue yueOHOW mucturinHbl oTBoauTcs 408 akameMuyecKux
yacoB, 3 HuX 215 ayautopusix u 193 yaca caMocTosITeIbHON PabOTHI CTYACHTOB.

Pexomenmyembie (HopMbI TIPOMEKYTOYHOM aTTecTanuu: 3a4deT (3 cemectp),
sK3aMmeH (4 cemecTp).
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INPUMEPHBIN TEMATUUYECKHUM ILTIAH

[IpumepHoe
Bcero pacnpenenesue
HaumenoBanue pasznena (Tembl) ayIUTOPHBIX | ayAUTOPHBIX YaCOB I10
4acoB BUJIaM 3aHATHU
JeKIUH | 1Ta0OpaTOPHBIX

1. IpeameT u 321241 AHAJTUTHYECKOH XUMHUH 2 1 1
2. KayecTBeHHBIH XUMHUYECKHI aHAJIH3 20 1 19
3. ITpo6ooTdOp U MPOHONOATOTOBKA B
(hapManeBTHYECKOM aHAIM3e 4 1 3
4. MeTtoabl pa3iejieHus1  KOHIEHTPUPOBAaHUSA 6 1 5
5. XuMun4yeckoe paBHOBecCHE B AHAJINTHYECKOMH
XUMUH 6 1 5
6. IlpoTonuTHYECKHE PABHOBECHUS 8 1 7
7. TuTpuMeTpHYecKHe MEeTObI AHAJIU3A.
KucJ10THO-0CHOBHOE THTPOBaHHE 22 2 20
7.1. O0mas XxapakTepuCTUKA THTPUMETPUUECKUX
METOJIOB aHAJIN3a S — 5
7.2. Kucnotno-ocHoBHOe TuTpoBanue. KucnotHo-
OCHOBHBIC HHIMKATOPBI 6 1 5
7.3. KpuBbI€ KHCIOTHO-OCHOBHOTO TUTPOBAHUS 6 1 5
7.4. IIpuMeHeHne KUCI0THO-OCHOBHOTO TUTPOBAHUS
B BOJIHBIX cpefax. KucioTHO-OCHOBHOE TUTPOBAHKE B
HEBOJIHBIX Cpeiax 5 - 5
8. PaBHOBecHsI «0CAI0K-PACTBOP» 3 1 2
9. OcaguTteibHOE TUTPOBAHHE 4 1 3
10. PaBHOBecHSsI KOMILJIEKCOOOPAa30BaHUsI 6 1 5
11. KomiuiekcoMeTpuiecKoe THTPOBAHHUE 11 1 10
12. I'paBuMeTpHYECKHii METO/I AHAJIM3A &) — 5
13. AnannuTnyeckasi XuMusi 1 XeMOMETPHUKA.
MeTtoabl MAaTEMATHYECKOM CTATUCTUKH 1JIs1
00padoTKHU Pe3yJIbTATOB KOJMYECTBEHHOTO
aHaJIM3a 7 2 5
14. OxucauTe/IbHO-BOCCTAHOBUTE/ILHbIE
paBHOBecHUsl 6 1 5
15. OkuCIUTENILHO-BOCCTAHOBUTEILHOE
TUTPOBAHHE 26 1 25
15.1. O61as xapakTepuCcTUKa OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBHOTO TUTpOBaHus. Mogomerpus,
XJIOPHOJOMETPUS 6 1 5
15.2. MopaTomeTpusi, HUTPUTOMETPUS,
JUXPOMATOMETpUs 15 — 15
15.3. IlepmanranaTomeTpusi, OpomMaToMeTpus,
HEepUMETPUS o) — 5
16. O0masi xapaKkTepuCTHKA HHCTPYMEHTAJIbHBIX
MeTO10B AHAJIH3A 7 2 5




[IpumepHoe
Bcero pacnpeieneHue
HaumenoBanue pasznena (Tembl) ayIUTOPHBIX | ayAUTOPHBIX YaCOB I10
9acoB BHJIAM 3aHATH
JIeKIUH | 1Tab0OpaTOPHBIX

17. AGcopOumoHHbIE CIEKTPOMETPUYECKHE
MeTO/Ibl AaHAJIN32 22 2 20
17.1. AToMHO-aOGCOpOITMOHHAS CTIEKTPOMETPHS 6 1 5
17.2. MonekynsapHast abcopOIMoHHAs
CIIEKTPOMETPUS 16 1 15
18. IMuccHOHHBIE CIEKTPOMETPUYECKHE METO/IbI
aHaJIu3a 12 2 10
18.1. ATOMHO-3MHUCCHOHHAS CIIEKTPOMETPHUS 6 1 5
18.2. JlromuHECIIEHTHAS CIIEKTPOMETPHUS 6 1 5
19. XpomaTtorpaduyeckue MeTOIbl AHAJIN3A 26 6 20
19.1. Obmas xapakTepucTUKa U TEOPETUIECKHE
OCHOBBI XpOMAaTOTrpapHUECKUX METOIOB aHATIN3a 7 2 5
19.2. I'a30Bas xpoMarorpadus 7 2 5
19.3. KunkocTtHas xpomarorpadus 12 2 10
20. DJIeKTPOXHUMHUYECKHE METOAbl AHAJIN3A 12 2 10
20.1. OGrmias xapakTeprCcTUKA U Kilaccupukammst
AIIEKTPOXUMHUECKUX METOJIOB aHAJIN3a.
Konaykromerpus. Kymonomerpus 6 1 5
20.2. TToTeHIMOMETPUYECKUI METO]T aHATTU3a.
BoabsTamnepomerpust 6 1 5
Bcero yacos 215 30 185
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COJEPXKXAHUE YYEBHOI'O MATEPHAJUIA

1. lIpeameT U 3a1a4M AHAJIUTUYIECKON XUMHUH

AHanuTndeckas XMMHs KaK HayKa O METOJax aHajau3a BEIECTBa, €€ MECTO B
cucreme Hayk. PapmalieBTUUECKas aHaIUTUYECKas CiIyk0a.

OCHOBHBIE TOHATHS AHAIMTHYECKOW XWUMHUHU: INPUHLHUIL, METOJ W METOJIMKA
aHanu3a. Buael ananmmsza. OcHOBHbIE JTanbl aHanu3a. DakTOpbl, ONpPENEIAIOIINE
IIOCTAaHOBKY aHAJUTHYECKOHM 3aJauu: YPOBEHb COJEPKAHUS KOMIIOHEHTa, Tpedyemas
TOYHOCTb, HKCIIPECCHOCTh AHAJIN3a, CTOUMOCT.

MeTopl aHATUTUYECKON XUMHUH: METOAbI MPoO00TOOpa, METOABI Pa3NIOKEHUS
npo0, METONbl pa3felieHuss W KOHUEHTPUPOBAHMS, METOJAbl OOHApYXKEHHUS U
KOJIMYECTBEHHOTO onpeaeaeHus (Xumuueckue, UHCTPYMEHTAJIbHBIE,
OMOJIOTUYECKHE).

Kparknii nctopuyeckuii O4epK pa3BUTHUS aHATUTUYECKOW XUMuK. [[pumenenune
METOJI0B aHAJIUTUYECKON XUMHUU B (hapMaluu.

2. KayecTBeHHbBIIl XUMHYECKHUIl aHAJIN3

OCHOBHBIE IPUHIMIIBI KAYECTBEHHOTO XUMHUYECKOI0 aHAJIN3a. AHAIUTHYECKUMA
apdekr u aHamuTHueckas peakuus. Krnaccuduxanus aHaIUTUYECKUX peakUuid U
pEareHToB, HCIOJb3YEMbIX B KAUE€CTBEHHOM aHalu3€ (CEJICKTUBHBIE, T'PYMIIOBbIE
cneuuduueckue).  Baxheillme — XapakTEpUCTUKM  AHAJIUTUYECKOM  peakuuu
(u30MpaTeNbHOCTh, TIpeNen OOHAPYKCHHS, CEICKTHBHOCTh, YyBCTBUTEIHHOCTB).
JpoOHBII M cUCTEMAaTUYECKUW aHauu3. AHAJIUTHUYECKUE TPYNIbl KAaTHOHOB H
aHUOHOB. XapaKTEepHbIE PEAKIIMU OOHAPYKEHUSI KATUOHOB M aHHOHOB. OCOOEHHOCTH
KAUEeCTBEHHOI'O0 aHajiu3a HEOPraHMYEeCKHX W OpraHuyeckux BemecTB. CrnocoOsbl
YCTPAaHEHMsS] ~ MEILIAIOIIEr0  BIMSHHUS  WOHOB:  pa3/ielieHue, MacKHpPOBaHUE.
Hcnonb3oBaHuE KaueCTBEHHOTO aHaIu3a B (papMariuu.

3. [Ipo6ooTOOP U MPOGONOATOTOBKA B (papMalleBTHYECKOM aAHAJIN3E

Bunet npo0O (cpemHsis mpelcTaBUTENbHAs, TeHepaibHas, JjabopaTopHasd,
a”anusupyemast). OT6op mpob ra3oB, JKUIKOCTEH M TBEPIBIX BELIECTB, YCPEIHEHHE
npoObl. [lpuumHbl TOTperntHOCTe Tpu  orOope 1pob. PasznoxkeHue mPoOHI.
PasnosxeHnue npoObl myTeM pacTBOpeHus (0€3 MpoTeKaHUsl XMMUUECKON peaKkuu U ¢
IIPOTEKAaHUEM XUMHUYECKHUX DPEAKLUii), CIUIABICHUS W TEPMHUYECKOTO Pa3JI0KECHHUS.
HesxenaTenbHble MPOLIECCHI, TPOUCXOIAIINE MTPU PA3TI0KEHUH MPOOHI.

4. MeToabl pa3ielecHUs] 1 KOHUEHTPUPOBAHUS

KonuyecTBeHHbIE ~ XapaKTepUCTUKH  A(DPEKTUBHOCTH  pa3esieHus |
KOHLEHTPUPOBaHUS (KO3PPULHUEHT pazzieneHust, KodOPUIMEHT KOHUEHTPUPOBAHHUS).
OCHOBHBIE MOHSATHUSA, UCHOJIB3YEMbIE B METOJI€ KUAKOCTh-)KHIKOCTHOM 3KCTpaKUUU
(3KCTpAreHT, SKCTPAKT, PEIKCTPAKIIUA, PEIKCTPAKT, peaKcTpareHt). KoanuecTBeHHbIE
XapaKTEPUCTUKU IKCTPAKIIMOHHOTO PaBHOBECHS (KOHCTAHTA SKCTPAKIIMHM, KOHCTAHTA
pacnpenenenus, Ko3pPUUUeHT pacnpeneneHus, CTeleHb OJHOKPATHOM SKCTPAKIUN).
OKCTpakLUMOHHbIE CHUCTEMBl M DJKCTpareHThl. BimsHue pa3iauuHbiX (aKTOpOB Ha
npoiiecc dKcTpakiuu. CrocoObl  OCYIIECTBICHHUSI OKCTpakiuu. l[IpumeHeHue
HKCTPAKLHMH B AHATUTUYECKON XUMUHU.

5. XMMHYecKoe paBHOBeCHE B AHAJTUTHYECKOM XUMHUHU



7

KoHcTaHTa XMMHYECKOro paBHOBeCHs. Buabl KOHCTaHT XHMHYECKOIO
paBHOBECHS, MCIOJIb3YEMbIE B aHAJUTHYECKOW XUMHUHM (TEpMOJAMHAMUYECKUE,
pealIbHbIE U YCIOBHBIE KOHIIEHTPA[MOHHBIE, 00LIMe, cTyneH4Yarbie). OTKIOHEHUS OT
UJCATBHOCTH B PacTBOpPAX CHJIBHBIX JJIEKTPOJUTOB. AKTUBHOCTb M KO3()(PHUIIMEHT
aKTUBHOCTH (CpPEIHEMOHHBIM, WHAUBUAYaldbHbINM). JoOHHas cuna pacTtBoOpa.
3aBUCUMOCTb AKTHBHOCTH CHJIBHOTO JJIEKTPOJIMTa OT WOHHOW CHIBI PacTBOpaA.
OO1ue NpuHIMIBI pacyeTa COCTaBa PaBHOBECHBIX cucTeM. OOwas U paBHOBECHAs
KOHIICHTpAIlMU, MOJIApHas 10Jisi (OpMbI BeUIeCTBA. YPAaBHEHUS MaTepUATBHOTO
OanmaHca U 3neKTpoHenTpanbHOCTU. [loHATHE O cmocobax rpaduuecKkoro OnucaHus
PaBHOBECHH.

6. IIpoToMTHYeCKHE PABHOBECHUSI

Teopun KUCIOT M OCHOBaHMM: INpoToJUTHYECKas Teopus bpencrema-Jloypw,
teopusi Appenuyca, teopus JIptorca. KonmyecTBEHHOE ONMUCAHUE CUIIbI KUCIOT U
OCHOBaHUI (KOHCTaHTa KHUCJIOTHOCTH, KOHCTaHTa OCHOBHOCTH, KOHCTaHTa
KHUCJIOTHOCTH COMPSKEHHOM KHUCIOTHI, UX TOKa3aTenu). BnusHue pactBopurens Ha
KHCJIOTHO-OCHOBHBIE ~ CBOWCTBA  PAacTBOPEHHOro  Bemectsa. IIpoToHHBle U
anpoTOHHBIE pacTBoputenu. Krnaccudukamuss pacTBOpuTeled MO  KUCIOTHO-
OCHOBHBIM CBOMCTBaM M NOJIIPHOCTH. ABTONpPOTONM3 pacTBopurensd. KoHcraHTa
aBTonporonusa. Husenupyromee u nuddepeHuupyromniee AelcTBUE pacTBOPUTEIISL.
CunbHble U criabble KUCIOTHl U OCHOBaHUA. Bo1opoaHblil TOKa3aTelb.

Pacuer BomopomHoro nokaszarens (pH) BOIHBIX pacTBOPOB CHIIBHBIX U CITA0BIX
KHCJIOT, CMECE HECKOJbKHX KHCJIOT, PACTBOPOB CHJIBHBIX M CJIA0BIX OCHOBaHWIA,
amM(OIUTOB U CMECEN HECKOJBKUX OCHOBaHUM. PacyeT cocTaBa paBHOBECHBIX CMecen
IPOTONIMTOB TMpu 3agaHHOM 3HadeHuu pH. KucinotHo-ocHOBHBIE OydepHbie
pacTBOpbI, OOIIas XapaKTepucTuka, npuHuun nedcteud. Pacuer pH Oydepnoro

pactBopa. bydepnas emkocts. MHcmnonb3oBanue OyepHBIX CHCTEM B
dbapmaneBTUYECKOM aHaJIU3e.

7. Turpumerpuyeckue  MeTOAbl  aHaau3a. KucCJI0THO-0CHOBHOE
TUTPOBAHME

7.1. O01masi XapakTepuCcTUKA TATPUMETPUYECKUX METOA0B AaHAJIN3A

OCHOBHbBIE TOHSTHUSA, CBS3aHHBIE C TUTPUMETPUUYECKUMH METOJAMU aHAIN3a:
TUTPOBAaHUE, TUTPAHT, TOYKA OSKBUBAJICHTHOCTH, KOHEYHAsT TOYKAa TUTPOBAHU,
WHIUKATOp, KpuBas TUTPOBAHUSA, CTENEHb OTTUTPOBAaHHOCTH. TpeOoBaHuA,
NPEABSIBIAEMbIC K PEaKIUsIM B TUTpUMETpuu. Kiaccudukaius TUTPUMETPUUECKUX
METOJIOB aHaJu3a U CIOCOOOB TUTPOBaHUS. THUTPAHTHI U CTAHJIAPTHHIE BEIIECTBA B
TUTPUMETPUUECKUX METOJlax aHaiuza, TpeOoBaHus kK HuUM. CrocoObl omucaHus
KOJIMYECTBEHHOIO  COCTaBa  pAacTBOPOB B TUTpUMETpuu.  Pacuetsl B
TUTPUMETPUUECKUX METOJAaX aHaJIN3a, CBSI3aHHBIE C IPUTOTOBICHUEM pPAaCTBOPOB
TUTPAHTOB U TUTPOBAHMEM. XapPaKTEPUCTUKA MEPHOM MOCYIbI, UCIOJb3YEMOU JJIst
TOYHOTO W TMPUOIM3UTEIHLHOTO HM3MEpPEeHHs o0bhema >KUAKOCTH. OUncTKa MEpHOM
MOCY/IbI ¥ TIOJITOTOBKA ee K pabore. [IpaBuma paboTel ¢ MepHO#t mocynoi. [IpoBepka
BMECTUMOCTH MEPHOM MTOCYBI.

7.2. KucjioTHO-0CHOBHOE TUTPOBaHMe. KNCJI0THO-0CHOBHBIE HHIAMKATOPbHI

[IpuHIMI KACIOTHO-OCHOBHOIO TUTPOBaHMS. ALMAUMETPHS U AJKATUMETPHS.
[IpuroroBiieHME W CTaHIAPTHU3ALUS PACTBOPOB THUTPAHTOB KHUCIOTHO-OCHOBHOIO
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tuTpoBaHus. OOImas xapakTepucThKa U Kiaccudukanus nHauKatopos. KucinotHo-
OCHOBHBIE HMHAMKATOpbHl. IHTEpBanm mepexola OKpacKh KHUCIOTHO-OCHOBHBIX
MHIUKATOpOB. [IpruMepsl KUCIOTHO-OCHOBHBIX UHIAUKATOPOB.

7.3. KpuBble KHCJI0THO-OCHOBHOI'O TUTPOBAHMS

[Tonatue o xpuBoil THUTpoBaHUA. CTENEHb OTTUTPOBAHHOCTU. Kpusbie
TAUTPOBAHMS CHUJIBHOM KHCJIOTBl CHJIBHBIM OCHOBAaHMEM M CHUJIBHOTO OCHOBAaHMS
cwiIbHOU KucnoTOoW. KpuBbie TUTpOoBaHUs c1ab0M KUCIOTHI CUIBHBIM OCHOBAaHUEM U
c1ab0ro OCHOBAaHUS CUJILHOM KHUCIOTOM. DaKTOpPHhI, BIUSIONINE HA BEJIMUMHY CKauKa
KHCJIOTHO-OCHOBHOT'O TUTpOBaHUs. CUCTEMAaTUUECKUE U CIIy4ailHble MHANKATOPHBIC
MOTPEIIHOCTA KHUCJIOTHO-OCHOBHOTO THUTPOBaHUA. TUTpPOBaHME MHOTOOCHOBHBIX
KUCJIOT U MHOTOKHCIIOTHBIX OCHOBaHUW. AHalIW3 CMECHU THAPOKCHAA U KapOoHaTa
IIEJIOYHOTO METalljla, CMECH KapOoHaTa U ThIpokapOoHaTa.

7.4, IlpuMeHeHUe KHCJIOTHO-OCHOBHOTO0 THUTPOBAHUS B BOJHBIX cpeaax.
Kuc/10THO-0CHOBHOE TUTPOBaHHE B HEBOJIHBIX CpeAax

[IpruMeHeHne KHCIOTHO-OCHOBHOIO TUTPOBaHHS B BOJHBIX Cpelax B
dapmaneBTueckoM a”anmuze. CrocoObl TUTPUMETPUUYECKOTO OIPEACIICHUs COoJieh
amMoHus. OnpeneneHue a3ora B OPraHM4eCKUX COECIUHEHUSX MeTogoM Keembaans.
Omnpenenenne 6OPHON KUCTOTHI.

OrpanuyeHuss NPUMEHEHUS] KHUCIOTHO-OCHOBHOTO THUTPOBAaHHUS B BOJIHBIX
cpenax. CylmHOCTh METOJa KHUCIOTHO-OCHOBHOTO TUTPOBAHUSA B HEBOJHBIX CpEax.
Kputepun BbiOOpa pacTBOpUTENS AJII KUCIOTHO-OCHOBHOTO TUTpoBaHus. KoHcTanTa
TUTpOBaHMs. PacTBopuUTENN, TUTPAHTHI, CTAHAAPTHBIC BEIIECTBA M HWHIUKATOPHI,
UCIIOJb3YyEeMble B HEBOJIHOM THUTpOBaHUU. [IpuMeHEHHE KHUCIOTHO-OCHOBHOTO
HEBOJIHOTO TUTPOBaHHUS B (DapMaIleBTUUECKOM aHAJIM3€ MJIA OMpPENCNICHUs ClIa0bIX
KMCJIOT 1 OCHOBAHUH.

8. PaBHOBecHs1 «0CaT0K-PaCTBOP»

[IpousBenenue pPacTBOPUMOCTH (TepMOJIMHAMUYECKOE, peanbHOE
KOHIICHTPAIMOHHOE, YCIOBHOE KOHIIEHTpalMoHHOe). VIcnoyib30BaHNE MPOU3BEICHUS
pacTBOPUMOCTA I ONpPEAETCHUS  BO3MOXKHOCTM  BBINIAJICHUS  OCAJKa.
PactBoprmocTh. CBSI3b MOHHOM M MOJIEKYJISIPHOM pacTBOPUMOCTH BEILIECTBA C
MIPOU3BEJICHUEM PACTBOPUMOCTH. BnmsHue paznuunbix (akTtopoB (mpupoma
pPacTBOPSIEMOTO BELIECTBA U PACTBOPUTEIIS], TEMIIEPATypa, MOHHAS CUJIa, IPUCYTCTBUE
oOIero woHa, TMOOOYHBIE pEaKIMh) Ha PAaCTBOPUMOCTh MaJOPACTBOPUMBIX
aneKTpouToB. OOIIKME MNPUHIUMIIEI PACTBOPEHHUS OCAJAKOB MaJIOPaACTBOPUMBIX
AIIEKTPOJIUTORB.

9. OcaaurtesibHOE TUTPOBAHME

OO6miass  xapakTepucTHMKa W  KiIacCU(UKAIUS METOJOB  OCaIUTEIbHOTO
TUTPOBaHMS, TpeOOBaHUS, TpEeAbsIBIsAeMble K peakuusiM. Kpupas ocaauTeabHOIO
TUTpOBaHUS. DaKTOPHI, BIUSIONINE HA BEJITMYMHY CKauyKa TUTPOBAHUSI.

MepKypoMeTpruyecKoe TUTPOBAHUE: MPUHIMUII METOAQ, YCIOBUS MPOBEICHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPY)KCHNE KOHEUHON TOYKM TUTpoBaHUs. [IpuMmeHeHme
MEPKYPOMETPUIECKOTO TUTPOBAHUS B (hapMaIleBTUIECKOM aHAIH3E.

ApPreHTOMETPUYECKOE  TUTPOBAaHUE,  CYIIHOCTh  METOJA.  |[UTpPaHTHI
apreHTOMETPUYECKOTO TUTPOBAHUS, CIOCOOBI MPUTOTOBJICHUS, CTAHIAPTU3AIIMS.
OO6HapyxeHue KOHEUHOW TOYKU apreHTOMETPUUYECKOT0 TUTPOBaHUs: METObl Mopa,
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@onprapna u dasHca. VYcnoBHS NPUMEHEHHS U BBIOOpP  aICOPOIIMOHHBIX
WHIMKATOPOB. [Ipumenenue apreHTOMETPUYECKOTO TUTPOBAHUS B
(apMaLleBTUUECKOM aHAIIU3E.

10. PaBHOBeCHSI KOMILJIEKCOOOpa30BaHUs

OCHOBHBIE  TIOHATHS, CBA3AHHBIE C  KOMIUIEKCHBIMH  COCAVHECHUSIMMU.
Knaccudukanuss KOMIUIEKCHBIX COEAMHEHUH. XenaTbl, BHYTPUKOMILJICKCHBIC
coenuHeHHus. KOHCTaHTBI paBHOBECHUS, MCHOJIb3yeMblE JUII  XapaKTEPUCTUKU
KOMILJIEKCHBIX COEJAMHEHUI: KOHCTAHTBl OOpa30BaHUs, KOHCTAHTBI JIHCCOLMALNN
(oOmme,  cTymeH4yaThle, TEPMOAMHAMUYECKUE,  pEAJIbHbIE U  YCJIOBHBIE
KOHLIEHTpaluoHHbIe). KnHeTnyeckast yCTOM4MBOCTh KOMIUIEKCHBIX COEIMHEHU.

Brnugaue pasznuuHblx  QakTopoB (MpHUpoAa KOMILIEKCOOOpaszoBarelss U
JUTaHIOB, TeMIlepaTypa, HOHHAas cuja, NOOOYHBIE pEaKIMH) Ha MpoIecc
KOMIUIEKCOOOpa30BaHUsl W YCTOMYMBOCTh KOMIUIEKCHBIX COequHEHUH. BiusHue
KOHIIEHTpAllUM pearupyrolux BeLUIECTB Ha KoMIUIeKkcooOpa3oBaHue. Pacuer
MOJIIPHBIX J10JIeH CBOOOJHBIX MOHOB METajljla M1 KOMILJIEKCOB B PaBHOBECHOM CMECH.
@DyHKIMSA 3aKOMIUIEKCOBAaHHOCTH. CpellHee JIMTaHIHOE YHCIIO.

[IpuMeHeHrEe  OpPraHMYeCKMX pEarecHTOB B AHAJIWTUYECKOM  XUMUU.
QOYHKIMOHAIBHO-aHAIUTHYECKAas:  IpyNnupoBka.  DakTopsl,  BIMAKOLIME  HA
PEaKIMOHHYI0  CIOCOOHOCTh  OpraHMYeckux  peareHToB.  Kiaccudukanms
OpraHUYECKUX PEareHTOB MO THUITY JOHOPHBIX aTOMOB. BakHellne opraHu4ecKue
peareHTbl, NPUMEHSIEMbIE B XMMHUYECKOM aHaiu3e. BO3MOKHOCTH HMCHOJIb30BAHMS
KOMIIJIEKCHBIX COEJUHEHUH B (DapMalieBTHUECKOM aHAIU3E.

11. KommuiekcoMeTpruecKkoe TUTPOBAHHE

OO6m1as xapakTepuCTUKa U KiIacCU(pUKALMSI METOAOB KOMILJIEKCOMETPUUECKOTO

TUTPOBAHUS, TpeOoBaHuUs, IIPEbABIISIEMbBIE K pEaKLHAM. Kpusas
KOMIIJIEKCOHOMETPUUECKOTO TUTPOBaHUsl. DaKTOPHI, BIUSAIOIIME HA BEIMUNHY CKAUKa
TUTPOBAHUSL.

MepKypUMETpUUECKOE TUTPOBAHME: NPUHLMII METOAA, YCIOBUS NPOBEACHUSA
TUTPOBAHUS, TUTPAHTHI, OOHAPYKEHNE KOHEYHOW TOUYKU TUTpoBaHUs. [IpumeHeHue
MEPKYpPUMETPUYECKOT0 TUTPOBAHUS B (papMalleBTUYECKOM aHAJIM3E.

Oobmas XapaKkTepUCTHUKA KOMIIJIEKCOHOMETPUYECKOT O TUTPOBAHUS.
XapakTepucTuKa CBOMCTB 3TUJIEHAMAMUHTETpaykcycHoM kucinoTel (DTA) u ee
B3aUMOJICHCTBUE C KATHOHAMU MeTa/lioB. PaBHOBecus B BoAgHbIX pacTBopax D TA.
CocTtaB M yCTOMYMBOCTh KOMIUIEKCOHATOB MeTamioB. CrocoObl OOHapyX eHus
KOHEYHOM TOYKHM TUTPOBAHUS B KOMILJIEKCOHOMETpUH. MeTtaronnaukatopsl. O01as
XapaKTEePUCTHKA, KiIacCU(PUKalKs, B3aUMOJECUCTBHE C HOHAMU METAJIJIOB, HHTEPBAI
[epexosa OKPAaCKU METAJUIOXPOMHBIX WHIAMKATOPOB. IIprMepsl MeTauioXpOMHBIX
UHAUKATOPOB. THUTpaHTBl W CHOCOOBI KOMILJIEKCOHOMETPHUUECKOTO THUTPOBAHMSL.
[IpumeHeHre KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHUA B  (hapManeBTHUECKOM
aHause.

12. 'paBuMeTpUYECKHUIT METOI AHAJIN3A

CymHoCTh TPaBUMETPUYECKOTO aHAIN3a, IPEUMYIIECTBA U HEAOCTATKU. BHibl
rpaBUMETpUYECKUX onpeneneHuid. Ocaxpaemas W TpaBUMETpHuUecKas (HOPMBI.
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OcCHOBHbIE  3Tambl METOJUKM T'PABUMETPUUECKOTO  OMPEAECICHUS  METOAOM
ocaxkaeHus. [lonstue o Mexanusme obpazoBanus ocaaka. OOpa3oBaHHe MEPBUYHBIX
LHEHTPOB Kpuctaun3auuu. OTHOCHUTENIBHOE TMEPECHIIEHUE W €ro BIHASHUE Ha
xapakTep  oOpasytomierocs — ocanka.  Kommouwgnas — cragus — oOpa3oBaHuUs
MaJiOpacTBOPUMOTO  coeauHeHus. OCHOBHBIE  NPOLIECCHl,  MPUBOIAIINE K
3arpsiI3HEHHUIO  OCajiKa, WX TPUYMHBI M CIocoObl ycTpaHeHus. [IpumeneHue
IpaBUMETPUU B (PapMalieBTUUECKOM aHAIIU3E.

13. AHaauTHyecKasi XMMHUsI U XeMOMeTpPUKa. MeToabl MaTeMaTH4eCKOMH
CTATUCTUKH JIJIsl 00Pa0OTKH Pe3y/IbTATOB KOJIUYECTBEHHOT0 AaHAJIN3a

[IpaBuna pabGoOTBI C OKPYIJICHHBIMH BelWyuHaMu. [loHSATHE O 3HAYammMX
muppax. [loHsTHe «HEONPEIEICHHOCTh U3MEPEHUS» M IIOTPEITHOCTh U3MEPEHUS.
[IpaBWIBLHOCTH U BOCTIIPOU3BOAMMOCTD PE3YJbTATOB aHajdu3a. Buabl MorpenHocTei:
CUCTEMAaTHUYECKUEe, cllydaliHble, rpyObie. [IpuyuHBI TOSBICHHS CHUCTEMATHYECKHUX
norpemHocteld. OIlleHKa MPaBUIBHOCTH PE3yJIbTATOB aHalM3a (MCHOJIb30BaHHE
CTaHJApTHBIX OOpa3lloB, aHAIW3 JPYTMUMU METOJaMH, METOJ J00aBOK, METO]
BBEJICHO-HAMIEHO).

OCHOBHBIE TOHSTHUSI MAaTEMaTUYECKOW CTAaTUCTUKH, MCIOJb3YEMBIE B
aHanuTHuecko xumuu. CTaTUCTUUECKass 00padOTKa U MpEJCTaBICHUE PE3yJIbTaTOB
KOJIM4YeCTBEHHOro aHanu3a. OOHapykeHue TpyObIX MOrpemHoCcTed (IIpOMaxoB).
OCHOBHBIE XapaKTEPUCTUKKA aHAIUTHUYECKOM METOAMKHU: TIpenesl OOHapyKEHUs,
npeaen OnpeAcsieHUsl, TPaHUIlbl ONPENENAEMbIX COJIEPKAHUM, YYBCTBUTEIHHOCTD,
BOCIIPOU3BOJAMMOCTh, MPaBUIBLHOCTh. CpaBHEHUE BOCIPOU3BOJAUMOCTH, CPEIHUX
3HAYEHUM PE3yJIbTATOB aHANIM3Aa, IPOBEPKA MPABUIHHOCTH.

14. OxkucanTe1bHO-BOCCTAHOBUTE/IbHbIE PABHOBECHUS

KonuyecTBeHHasi OLIEHKa OKHMCIUTEIbHO-BOCCTAHOBUTENBHON CIIOCOOHOCTH
BEIIECTB. OJICKTPOJAHbIA TOTEeHIMaA. CTaHIAPTHBIM AICKTPOAHBIM MOTEHUIHAI
MoJIypeakiiuy, (GopMaiabHBIM TOTEHIMAN. ODJIEKTPOJBIKYINAs CHJIa PEaKIUU.
VYpaBuenne HepHcra. @opManbHBIM  3JIEKTPOAHBIM  noTteHuuan. KoHcTaHTa
PABHOBECUSI OKHUCIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. BiusHue pa3nudyHbIxX
dbakTopoB (Temmeparypa, MNOCTOPOHHHE WOHBI, pH, mnoOOYHBIE peakuuu) Ha
MPOTEKAHUE  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid.  Mcnonbs3oBanue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUi B  AHAIMNTHYECKOM XUMHUU H
dbapmareBTUYeCKOM aHaAIN3e.

15. OKkucINTENbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

15.1. OOmasi XapakTepUuCTHKA OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOIO
TutpoBanusi. Moromerpusi, XJ10pHo10MeTPUA

OO6miass  xapakTepucTHMKa W  KJIacCU(UKAIMS METOJIOB  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHOTO TUTPOBaHMs, TpeOOBaHUS, NPEABIBISIEMbIC K PEAKIIUSIM.
KpuBasi oKMCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBaHU. DaKTOPHI, BIUSIIONIUE Ha
BETMUMHY CKadka TuTtpoBaHusa. CnocoObl OOHapy>KeHHUSI KOHEYHOM TOYKHU
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUSI. OKucauTeIbHO-
BOCCTAHOBUTEJIbHBIE WHIUKATOPHI, WHTEPBAJ IMEPEX0Ja OKPACKU HHAUKATOPOB.
[IpuMepbl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX HWHAUKATOPOB. (CHcTeMaThuecKkue
MHJIUKATOPHbBIE MOTPEIIHOCTH.
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HNopomeTrpuyeckoe THUTPOBAaHWE: MPUHLMUII METOJAA, YCIOBHUS NPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPYKEHNE KOHEYHOW TOUKU TUTpoBaHUs. lIpumeHeHue
CHOCOO0B  MOJOMETPUYECKOIO THUTPOBAaHUS B  (PapMalEeBTUYECKOM aHAJIM3E.
Omnpenenenune Boabl MetoaoM Kapna ®@umepa. OnpeneneHre akTUBHOTO XJIOpa.

XJ1OpHUOJOMETPHUUECKOE TUTPOBAHUE: MPUHIIMII METOMA, YCIOBUS MPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPY)KEHNE KOHEYHOW TOUKU TUTpoBaHUs. lIpumMeHeHue
XJIOPUOJIOMETPUYECKOTO TUTPOBAHUS B (hapmalieBTHUECKOM aHaiusze. OnpeneiaeHue
MOJIHOTO YHUCIIA.

15.2. UonaTomeTpusi, HITPUTOMETPHUSI, IUXPOMATOMETPHS

HNopatoMeTpuyeckoe THUTPOBAaHWE: MPUHLHUII METO/AA, YCIOBHS MPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPY>KEHNE KOHEYHOW TOYKU TUTpoBaHUs. [IpumMeneHue
MOJIATOMETPUYECKOT0 TUTPOBAHUS B (papMalleBTUUECKOM aHAJIM3E.

Hutputomerpruueckoe THUTpOBAaHWE: MPUHIUI METOJA, YCJIOBHS MPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPYKEHNE KOHEYHOW TOUKU TUTpoBaHUs. IIpumeHeHue
HUTPUTOMETPUUECKOTO TUTPOBAHUS B (hapMalleBTUUECKOM aHaJIU3eE.

JUXpoMaTOMETPUYECKOE TUTPOBAHUE: IPUHIIUIT METOA, YCIOBUS IIPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPYKEHNE KOHEYHOW TOUKU TUTpoBaHUs. [IpumMeHeHue
JUXPOMATOMETPUYECKOTO TUTPOBAHUS B (hapMalleBTHUECKOM aHaJIU3eE.

15.3. [lepmanranaToMeTpus, OpoMaToMeTpus, HepUMeTPUSs

IlepMaHraHaTOMETPUYECKOE  TUTPOBAHME: INPUHLOUI  METOAA,  YCJIOBHS
IIPOBEICHUS] TUTPOBAHUS, TUTPAHThI, OOHAPYKEHUE KOHEYHOW TOYKH TUTPOBAHMSL.
[IpyumeHeHne MepMaHraHaTOMETPUYECKOTO TUTPOBaHUS B  (DapMaleBTHUYECKOM
aHau3e.

BbpomaTomeTpruueckoe TUTpPOBAHME: MPUHLHKI METO/AA, YCIOBUS MPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPY>)KEHNE KOHEUHOM TOYKHU TUTpoBaHUs. lIpumeHeHue
OpOMaTOMETPUUYECKOIO0 TUTPOBAHUS B (PapMalleBTUUECKOM aHAJIU3E.

IlepuMeTpruecKkOoe THUTPOBAHUE: MPUHLUMUI METOJA, YCIOBHSA IPOBEACHUS
TUTPOBAHUS, TUTPAHTHI, OOHAPYKEHNE KOHEYHOW TOUYKU TUTpoBaHUs. [IpumeHeHue
LHEPUMETPUUECKOTO TUTPOBAHUS B (hapMalleBTUUECKOM aHAU3E.

16. O0mas xapakTepuCTHKA HHCTPYMEHTAJIbHBIX METOI0B AHAJIHN3A

OOmiasi xapakTepucTUKa M KiacCHU(PHUKAIUS WHCTPYMEHTAJIbHBIX METOOB
aHanu3a. [loHsiTHE 00 aHANMTUYECKOM CHTrHajie. OTAJOHHbIE U 0€33TaJIOHHbIE
METO/bl KOJIMYECTBEHHOTro aHanu3a. CTaHgapTHbIE BEIIeCTBA W CTAaHJAPTHBIC
oOpasupl. CiocoObl pacueTa KOHIIEHTPALUK BEIIECTBA MO BEIMUYUHE AHAIUTUYECKOTO
CUTHAJIA.

Knaccudukanus crnekTpoMeTpuyecKUux METOAO0B aHaiuza. lcnosb3oBaHue
OCHOBHOI'O 3aKOHA MOTJIOIIEHUS 3JEKTPOMArHUTHOTO M3JIYYEHHS] B aHAJIUTHYECKOU
xumuu. Ilpomyckanne W onrThYeckas IUJIOTHOCTb. MOJSIpHBIM M yAECIBHBIN
KO3 PUIIMEHThl MOMIOLEHUsA. 3aKOH aJJAUTHUBHOCTH ONTHYECKUX IUIOTHOCTEM.
OTKJIOHEHUS! OT OCHOBHOTI'O 3aKOHA CBETOIOTJIOIIECHHUS.

17. A6copOuMOHHBIE CTIEKTPOMETPUYECKHE METOIbI AaHATHU3A

17.1. AToMHO-a0COpOIIMOHHAS CIEKTPOMETPHS

AOGCOpOLMOHHBIE CIIEKTPOMETPUUECKHE METO/bI aHAN3a, OCHOBHBIE MOHSITHS
U kjaccuukamus.  ATOMHO-aOCOpOLIMOHHAsT  CHEKTPOMETPUS:  IMPOILECCHI,
OPUBOJSIIAE K BO3HUKHOBEHUIO AHAJIMTHYECKOTO CHUTHAJIA, ATOMHBIE CHEKTPBI
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NOTJIOUICHHs.  YCTPOMCTBO W NPUHIMN  pabOThl  aTOMHO-a0COPOLIMOHHBIX
CIICKTPOMETPOB.  BO3MOXHOCTH,  JOCTOMHCTBA W  HEJOCTAaTKA  aTOMHO-
a0CcopOIIMOHHON CIIEKTPOMETPHUH. [IpumeneHue aTOMHO-a0COpOIIMOHHOM
CTIICKTPOMETPUH B (hapMarieBTHUECKOM aHAIH3E.

17.2. Monekyasipaasi abcopOLMOHHAS CIIEKTPOMeTPHSs

MomnexynspHas abcopOIMOHHAsT CIIEKTPOMETpH B yibTpaduoseToBoit (YD) u
BUJIMMOM O0JacTH: MPOLECCHI, MPUBOJASIINE K BO3HUKHOBEHHIO AHAIUTHYECKOIO
CUTHAJIa, MOJIEKYJISIPHBIE CIIEKTPbI MOTJIOIIECHHUS.

W3mepenue aHaIUTUYECKOTO CHUTHaNa, Kiaccuukamuss U YCTPOHCTBO
npuOOPOB Il M3MepeHus cBetonoriomenns B Y® u BUIUMON 00JacTH CHEKTpa.
[TpyuMeHeHre MONEKYISIPHON aOCOPOLIMOHHON CTIEKTPOMETPUU B (papMalleBTUYECKOM
aHaJIu3e.

OCHOBHbBIE TIPUEMBI, HCIIOJIB3YyEMbIE B CHEKTPO(YOTOMETPHUUECKOM AaHAIU3E:
npsiMasi, pa3HOCTHas, NPOU3BOJHAS U MHOTOBOJIHOBas CIEKTPOPOTOMETpPHUS,
(doToMeTpUYECKHE PEAKIUH, 3KCTpakUMOHHas ¢oTtomeTpus, (HOTOMETPHUUECKOE
TuTpoBaHue. [IpuMepsl npruMeHeHus: CIEKTPO(HOTOMETPUUECKOIO aHAIN3A.

WHu¢pakpacHas CHEKTpOMETpHUS: MPOIECCH], TPUBOJAIINE K BO3ZHUKHOBEHUIO
aHAJIMTHYECKOTO CHUTHaja, oO0mas XapakTepUCTUKA HH(PaKpaCHBIX-CHEKTPOB.
Knaccudukanusa wu  ycrpoilcTBO MH(ppaKpacHbIX-CIIEKTpoMeTpoB. I[Ipumenenue
MH(paKpaCHON CIEKTPOMETPUHU B (PApMaLIeBTUUECKOM aHAJIU3E.

18. IMHUcCCHOHHBIE CIEKTPOMETPUYECKHE METOAbI AHAIHN3A

18.1. ATOMHO-IMHCCHOHHAA CIIEKTPOMETPHS

ATOMHO-3MHCCHOHHAsI ~ CIIEKTPOMETPHUS:  MPOIECChl,  MNPUBOAAIIME K
BO3HMKHOBEHUIO AHAJIUTHUYECKOTO CHrHaja, aTOMHBIE CIIEKTPbl HCITyCKAHMS.
YCTpOUCTBO aTOMHO-3MHUCCUOHHBIX CIEKTPOMETPOB. BO3MOXKHOCTH, JOCTOMHCTBA U
HEJOCTaTKM  aTOMHO-DMUCCUOHHOW  cleKTpoMeTpuH. IIprMeHeHne  aToMHO-
YMHUCCHOHHOM CIIEKTPOMETPUH B (hapMalleBTUUECKOM aHAJIHU3E.

18.2. JIroMuHeceHTHASI CIEKTPOMETPHS

JIrtoMuHECIIeHTHbIE ~ MeTOoAbl  aHanu3a.  Kiaccudukanusi,  OCHOBHBIE
XapaKTEPUCTUKM W  3aKOHOMEPHOCTM JIOMUHecueHuuu. DiayopecueHuus Hu
dbochopecuennus. uarpamma S6noHCcKoro. BriusHue pasznuyHbiX (akTOpOB Ha
WHTEHCUBHOCTh (DJIyOpPECUEHIMU PACTBOPOB. YCTPOMCTBO M MPUHUUIT PaOOTHI
npuOOPOB, MPUMEHSAEMBIX ISl U3MepeHus: QuyopecueHurr. OCHOBHBIE MPUEMBI,
UCIIOJIb3yeMble B JIIOMHUHECLIEHTHBIX ~ MeTojJax  aHanu3a.  llpumenenue
JIOMHUHECLICHTHBIX METOJIOB B (DapMalileBTHUECKOM aHAJIU3E.

19. XpomaTorpaduyeckne MeTobl aHAIU3A

19.1. Oomas XapaKTepUCTUKA U TeopeTHYeCKHe OCHOBBI
xpomaTorpaguyecKkux MeToA0B aHAJIN3A

[IpuHium, TOJIOXKEHHBIM B OCHOBY  MeTONa, ©  Kiaccuduxaius
XpomaTorpaduueckux MeTo10B aHanu3a. [lapameTpsl yaepKuBaHUs U pa3/ieieHUs B
xpomatorpaduu. CrocoObl mosyueHus: xpomarorpamm. [lpueMbl KOJHMYECTBEHHOTO
ompeneneHuss B Xpomarorpaduu (MeTOAbl BHYTPEHHEro CTaHAapTa, BHEIIHETO
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CTaHJapTa, BHYTPEHHEW  HOpManu3auuu). Teopuu  XpomMaTorpaduueckoro
pazneneHusi (TEopUsi TEOPETHUUECKUX TapesioK U KUHETHYecKas Teopusi (ypaBHEHUE
Ban-JleemTepa).

19.2. I'azoBas xpomaTtorpadusi

OO6miast xapakTepucTUKa U KiIaccu(pUKalus METoj/ia Ta30Bo XxpomaTtorpaduu.
VYerpoiictBo u  mpuHnun — paboTel  razoBoro  xpomatorpada. OcoOGeHHOCTH
ra3oTBepaoda3sHol U Ta30kKUAKOCTHOW  XpoMarorpaduu.  XapakTepUCTUKA
MTOIBM)KHBIX, HETIOJIBIDKHBIX (ha3 v HocHuTeel. MeToapl KOJTUYeCTBEHHON 00paboTKu
xpomatorpamm. [Ipumenenue ra3oBoit xpomarorpaduu B hapMaKkornelHHOM aHATIU3E.

KoMOuHMpoBaHHBIE ~ METOABI  aHAlIM3a:  XPOMATOMAaCC-CIEKTPOMETpPHSL.
OCHOBHBIE MTOHATHS, MACC-CIIEKTP BEILIECTBA. Y CTPOMCTBO M MPHUHIMI padOTHI Macc-
cnekrpomeTpa. CnocoObl HOHHM3aUMU OPraHWYECKHX BEIIECTB, THIBI Macc-
aHanu3aTopoB. lIpuMeHeHne Xpomaro-Macc-COEKTPOMETPUH B (hapMaleBTHUECKOM
aHanuse.

19.3. KuakoctHasi xpomaTorpadusi

byMmaxknas u TOHKOCJIOWHas XpomaTorpadus: XapaKTepUCTUKA TOJIBIXKHBIX U
HEMOABWXHBIX  (ha3, METOJMKa TIOJYyYEeHHUs] TUIOCKOCTHOM  XpOMaTOTpamMMBI.
KauecTBeHHBIH M KOJMYECTBEHHBIM aHANM3 IUIOCKOCTHOM  XpOMaTOTPaMMBI.
[Ipumenenne OyMaKHOM M TOHKOCJIOWHON XpomaTtorpaduu B (hapManeBTHUECKOM
aHause.

HNonoobmenHast xpomatorpadusi: MOHOOOMEHHOE paBHOBECHE,
XapaKTEPUCTHKA TOABMKHBIX W HEMOABMKHBIX (Da3, MPUMEHEHHUE HWOHOOOMEHHOM
xpomatorpaduu B papmaneBTruueckoM aHainuze. [lonarre 06 MOHHON U MOH-TIApHOU
xpomaTorpaduu.

DKCKJIIO3UOHHAsT XpoMartorpadus: MEXaHU3M pa3AesieHHs], XapaKTepUCTUKa
UCIIOJB3YEMbIX  TBEPJbIX  HOCHUTEJIIEM U  pacTBOpUTENCH, TIPUMEHEHHE B
dbapmaneBTUYECKOM aHaATHN3e.

OOmrast xapakTepucTUKa ¢ Kilaccu(UKaIus KOJOHOYHOW IKUJIKOCTHOM
xpomartorpaduu. BeicokoadextuBHas U cBepXBbHICOKOA(D(HEKTUBHAS >KHIKOCTHAS
xpomartorpadus. YCTpOMCTBO W TPHUHIMI PabOTHl KUAKOCTHOTO Xpomarorpada.
[Ipumenenue BBICOKO? (P EKTHUBHOM KUJKOCTHOU xpomarorpapuu B
dbapmaneBTUYECKOM aHaATHN3e.

20. DJaeKTPpOXMMHUYECKHE MeTO/Ibl AHAJIN3A

20.1. O0masi xapakTepUCTHKAa M KjJIacCHPUKANMA IJIEKTPOXUMUYECKHX
MeTo10B aHaau3a. Konnykromerpus. Kyinonomerpus

OO6miast xapakTepuCTHKa W KiacCU(UKAIMSA DJIEKTPOXUMHUYECKUX METOOB
aHanu3a. XapaKTEepUCTUKA DJIEKTPOJAOB W MPUHLMI PaOOTHI 3JIEKTPOXUMHUYECKOU
SAYEUKU.

KongykTomeTpuueckuii  MeToJ — aHaiM3a: TEOPETHYECKME OCHOBBI U
KJIacCU(UKAIIS. Konagykromerpuueckas ssUerKa s U3MEPECHUS
JIEKTPOIIPOBOTHOCTH. [IprMeHeHne mpsiMOl KOHTYKTOMETPHH B (hapMalieBTHUYECKOM
aHanu3e. KoHIyKTOMETpHUYEeCKOe THUTPOBAHHWE: MPUHIIUI METO/A, THUIBI KPUBBIX
KOHJYKTOMETPUUYECKOTO0 THUTPOBAHUSA, MPUMEHECHHE B (DapMalleBTUYECKOM aHaJH3E.
[ToHsiTHE O BBICOKOYAaCTOTHOM KOHAYKTOMETPHHU.
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Kynonomerpuueckuii  meton  aHanmza: oOmIas  XapakTepUCTUKAa U
Kiaccu(ukainys, BHIBI KYyJOHOMETPOB, HM3MEpPEHUE aHAJUTHUYECKOTO CHUTHAJIa B
npsAMOK  KyJIOHOMETpuu. KylnoHOMETpuueckoe TUTPOBAHHUE: MPUHUUII METOJa,
MU3MEpPEHUE aHATTUTUYECKOTO CUTHAJIA, TPUMEHEHHUE B (hapMalleBTUUECKOM aHaJU3E.

20.2. TIlorenunomMeTpruyecknii MeTo aHaauza. Boabramnepomerpust

[ToTeHIMOMETpUYECKU ~ METOJ ~ aHalu3a: TEOPETHUYECKUE OCHOBBI U
KJaccu(ukaius, ycjaoBUs U3MEPEHUST aHATUTUYECKOTO curHaia. [IpuHiun paboTsl,
KJIacCU(pUKALMsi W OCHOBHBIE XapaKTEPUCTHUKU HOHOCEIEKTHBHBIX 3JIEKTPOJIOB.
CriocoObl  ompeziesieHus: KOHIICHTPAIlMM BEIIECTBa B MPSIMON MOTEHIUOMETPUHU.
[ToTeHIITMOMETPUYECKOE TUTPOBAHME: NPHUHIMI METO/a, OOHApyKEHUE KOHEYHOU
TOYKA TUTPOBAHUSA C HCIIOJIB30BAaHUEM KPUBOW TUTPOBAHUS, €€ IPOU3BOJHBIX, a
Takke MeTojoM [ pana, mpuMeHeHue B papMalieBTUIECKOM aHaJIH3E.

BonpTaMmnepomMeTpuyeckuii METOJ| aHaiu3a, oOlas XapaKTEepUCTHKA U
KJ1accuukanus: noJisiporpadust u BOJIbTAMIIEPOMETPH. N3smepenue
AaHAJINTUYECKOrO0 CUTHAJA. Y CIIOBUS, HEOOXOIUMBIE ISl BOJbTAMIIEPOMETPUUYECKUX
u3Mmepenuil. [lonsporpaduueckas kpusas. Ilonsporpaduueckas BosHa. [loreHuunan
nonyBosiHbl.  Jluddy3uonnsit  Tox. YpaBHenue UnbkoBuua. Ilpumenenue
BOJIbTaMIlepOMeTpUH B  (apmaneBTHueckoM aHanu3e. COBpEMEHHBIE METO]IbI
BOJIbTAMIIEPOMETPUU. AMIIEPOMETPUYECKOE TUTPOBAHKE: IPUHIMUIT METOA, YCIOBHS
OPOBEJCHUSI  TUTPOBAaHMs, MPUMEHEHHE B  (PapMalEBTUUYECKOM  aHaJM3E.
AMIIEPOMETPUUECKOE TUTPOBAHUE C IBYMSI HHAUKATOPHBIMU 3JIEKTPOJAMU.

Panmuomerpuueckoe  TUTpoBaHME:  OOmIas  XapaKTEpPUCTHKAa  METOJa,
TpeOOBaHMsI, MPEAbIBISIEMbIE K PaJMOAKTUBHBIM HWHIUKATOpPaM, NPUMEHEHHE B
(hapMaIleBTUUECKOM aHaIU3e.



15
NHOPOPMALNOHHO-METOANYECKASA YACTD

JIUTEPATYPA

OcHoBHas:

1. KeGentses, A. . Ananutuueckass Xumusi. XUMUYECKHUE METO/Ibl aHAJTN3A :
yue6. mocooue / A. 1. Kebentsaer, A. K. Kepnocek, U. E. Tanyts. — 2-¢ u3a. —
Munck : HoBoe 31anue ; MockBa : UHOPA-M, 2020. — 542 c. : u.

2. XKeOentsieB, A. V. Ananutndeckass xumusi. HCTpyMEHTaIbHBIE METO/bI
aHanm3a : yd4eb. mocoOue IS CTYACHTOB YUYPESKICHHA BBICII. OOpa30oBaHUS TIO
dapmareBT. u xuM. crnenuanbHOCcTsM / A. W. XKeGentseB, A. K. Xepnocek,
. E. Tanyts. — Munck : HoBoe 3nanue, 2021. — 360 c. : ui.

3. JKebenrseB, A. WM. AnanuTudeckasd XHMHS B BOIpOCaX, 3ajJadax M
TECTOBBIX 3aJaHUSIX : MOCOOUE ISl CTYJICHTOB YUPEXKIEHUU BBICHI. 0Opa3OBaHUS,
oOyuaronuxcs 1o crenuansbHocTd 1-79 01 08 «Dapmanus» / A. . XKebenrses,

A. K. Kepnocek, N. E. Tanyts ; M-Bo 3apaBooxpanenus PecryOnuku
benapychb, YO «BureOckuii roc. men. yH-1». — Butebek : BITMYVY, 2019. — 183 c.
JdomosHuTEILHAA:

4. XaputonoB, 0. A. Amnamutuyeckas xumusa. AHamutuka 1. OOmme
TeopeTuueckre ocHOBbI. KauecTBeHHBbIN aHanus : yueb. nocodue / FO. A. XapuToHos,
B. 0. Kpacniok, U. U. I'puropreBa. — 8-e uza. — Mocksa : [D0TAP-Menua, 2022. —
688 c. : mi.

5. AHanuTuueckas XuMHs : y4yeO. I CTYACHTOB BBICII. y4eO. 3aBEACHHI,
00y4Yaromuxcst Mo XUM.-TEXHOJ. crenuanbHoCTaM : B 3 T. T. 1 : Xumuueckue MeTo bl
ananuza / A. B. 'apmam [u np.] ; mox pen. A. A. Nmenko. — Mocksa : Ou3MaTiuT,
2019. - 456 c. : nn.

6. AnanuTHYecKas XUMUsS : y4eO. I CTYJACHTOB BBICII. y4e0. 3aBEACHHM,
oOydJarommxcsl IO XHM.-TE€XHOJI. chenuainbHoctsM : B 3 1. T. 2, 4. 1
NuctpymentanbHple  MeTonasl aHanmu3za / M. B. AmoB [u  gap.]; mon
pen. A. A. Mmenko. — Mocksa : ®uzmatiut, 2019. — 472 c. : ui.

7. OCHOBBI aHAJIMTUYECKOW XUMHH. 3aa4d U BOIPOCHI : yded. mocobue /
0. A bap6anar [u ap.] ; mom pen. FKO. A. 3omoroma, T. H. IllexoBioBoii,
K. B. Ockomnka. — 3-¢ uza., uctp. u gomn. — Mocksa : Jlaboparopust 3nanuit, 2020. —
413 c. : ni.

8. T'ocymapctBennas ¢apmakones Pecnyomuku benapycs. (I'd@. Pb 1I) :
pa3pab. Ha ocHoBe EBpormn. @apmakormneu : B 2 T. : BBea. B aekctBue ¢ 1 sHB. 2013 T
npukazoM M-Ba 3npaBooxpaHeHus: Pecnyonuku benapycs ot 25.04.2012 r. Ne 453.
T.1: OOmue wMeToAbl KOHTPOJISI KadyecTBAa JICKAPCTBEHHBIX  CPEACTB  /
. B. Aragonosa [u ap.| ; M-Bo 3apaBooxpanenusi Pecniyonuku benapyce, Llentp
AKCTIEPTU3 W UCIBITAHUN B 37paBOOXpaHeHuH ; [rmoj ooml. pea. A. A. lllepsikosa]. —
Mononeuno : I[To6ena, 2012. — 1217 c. : un.

9. TocymapctBennas dapmakornies Pecnyonuku bemapycy : (I'd. Pb 1) :
pa3pab. Ha ocHOBe EBpormeiickoii @apmakorneu : B 2 T. : BBE. B ICUCTBUE C 1 WO
2016 r. mpukazom M-Ba 3apaBooxpanenus Pecnybnuku benapyces ot 31.03.2016 r.
Ne 270. T. 2 : Koutponp kadecTBa cyOCTaHIMI s (papManeBTUUECKOTO
UCIIOJIb30BaHUs U JIEKApPCTBEHHOTO pacTuTeNbHOTo chiphsi / H. B. Anexcanaposa [u


https://knigabook.com/publishers/%D0%93%D0%AD%D0%9E%D0%A2%D0%90%D0%A0-%D0%9C%D0%B5%D0%B4%D0%B8%D0%B0

16

ap.] ; M-Bo 3apaBooxpanenus PecnyOnuku benapyce, PYII «llentp skcneptus u
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IIpumepHbIH epevyeHb Pe3yabTATOB 00y4YeHUs

B pesynbrare u3ydeHHs y4eOHOW IUCIUIUIMHBI «AHAJIUTHUYECKAs XUMHUS
CTYACHT JIOJIKCH

3HATh:

OCHOBHBIC TOHATUS AHAJUTUYECKON XHMMHH, POJIb W 3HAUYEHHE METOOB
aHATMTHYECKOW XUMUU B (hapMaIiuu;

OCHOBBI MP00O00TOOPA, MPOOOMOATOTOBKH U XUMHUUECKOTO aHAJIKU3a Mpoo;

CIIOCOOBI MPUTOTOBJICHHUS, CTAHIAPTU3AINH U XPAaHEHUS PEaKTUBOB;

TEOPETUIECKHE OCHOBBI METOJIOB KQU€CTBEHHOTO U KOJIMYECTBEHHOTO aHAN3a
XMMHYECKOTO COCTaBa BEIIECTBA,

YCTPONCTBO OCHOBHBIX THUIIOB AHAJIMTUYECKOTO 000PYI0BAHUS, TPUMEHIEMOTO
B MHCTPYMEHTAJIbHBIX METOJIaX aHAJIN3a,

CHOCOOBI MAaTEMATUYECKON 00pabOTKH Pe3yIbTaTOB XUMUYECKOTO aHAIN3a,

IpaBUiIa MEIUIIMHCKOM STUKH U IEOHTOJIOTUH;

yMeTh:

000CHOBaHHO BBIOMpATh METOJI U METOAMKY aHAJIU3a BEIIECTBA, MPOBOAUTH BCE
HEO0OXO/IMMBbIE PACUETHI;

WCIIOJIb30BaTh TMPUEMBI U CIOCOOBI PabOThl C XMMHUYECKHMMH PEaKTHBAMHU U
7a00paToOpHON  TOCYA0M, HEOOXOAMMBIE Il TPOBEICHHUS KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIN3a,;

paboTaTh C OCHOBHBIMH THIAMH aHAJIUTHYECKUX MPHUOOPOB, HCIOIB3YyEMbIX
IIPU MIPOBEICHUN XUMUYECKOTO aHAN3a;

OPOBOJUTh KOJUYECTBEHHOE OIpEAeNieHUe BEUIECTB XHMHUYECKUMHU U
WHCTPYMEHTAJILHBIMU METOJIaMU aHAJN34;

BJIA/I€Th:

HaBbIKAMH Pa0OThl C XUMHUYECKOW TMOCYJI0M, XMMHYECKUMH pPEaKTUBaMH,
aHATUTUYECKUM OO0OpYy/IOBaHMEM U JIPYTUMU MpUOOPAMH, HCIOJIb3YyEeMbIMU TpU
MPOBEICHUH XUMUYECKOTO aHAIN3a;

METOJMKAMH KAa4eCTBEHHOTO U KOJMYECTBEHHOTO aHAIHM3a Pa3IUYHBIX
00BEKTOB;

HaBBIKAMH TIPUTOTOBJICHUS W CTaHAAPTHU3AIlMd PACTBOPOB XHUMHUYCCKUX
PEaKTUBOB;

TEXHUKOW aHaJln3a BEIIECTB C MOMOIIBI0 XUMUYECKUX M WHCTPYMEHTAIBHBIX
METOIOB.

IIpumepHbIN NepevYeHb NPAKTHYECKUX HABBIKOB

1. Unentudukanus HEOPraHUYECKOTO BEILIECTBA, B COCTAaB KOTOPOrO MOTYT
BXOJIUTh: KAaTUOHBI — OapHsi, aMMOHUS, CBUHIIA, LIMHKA U KAJIbLIUS; aHUOHBI — XJIOPUJI,
TUOLIMAHAT, Cylb(aT, HUTpAT, KapOOHAT.

2. IlpuroroBneHue 1 CTaHAAPTU3ALMS PaCTBOPA KUCIOTHI XJIOPOBOAOPOIHOM.
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3. [IpuroroBieHue U CTaHIAPTU3ALMS PACTBOPA KaJIHs THIPOKCUAA.

4. Ananu3 cMmecw HaTpusl THApPOKapOoOHAaTa M HaTpus KapOOHAaTa METOJ0M
KHCJIOTHO-OCHOBHOT'O TUTPOBAHMUSI.

5. IlpuroroBneHre U CTaHIApTU3ALMS PACTBOPA STHUICHINAMUHTETPAYKCYCHON
KHUCJIOTBI.

6. KoMrekconomeTprueckoe onpeiesieHue KA cybdara.

7. KOMITJIEKCOHOMETPUUECKOE OMPEICIICHUE KaJIbLUs XJIOPHUIA.

8. CranmapTu3auus pacTBOpa HaTpuUsl TUOCYJIb(ara.

9. MopomeTrpurueckoe onpeaesieHue BO0Poaa MEPOKCUIA.

10. ITpuroToBieHye U CTaHAAPTU3ALMS PACTBOPA HATPUS HUTPUTA.

11. Hurpuromerprueckoe onpeneneHne HOBOKanHa.

12. CranpapTu3anus pacTBOpa Kaus [IEpMaHraHaTa.

13. IlepmMaHraHaTOMETPUUECKOE ONPEICICHUE BOJAOPOAA TEPOKCU/IA.

14. ®oromerpuueckoe omnpeaenenue xenesza (11I).

15. CnektpodoToMeTpruyecKkoe orpeeeHne HOBOKanHa.

16. dayopumerpuueckoe onpeaeneHue pudbodaaBuHa.

17. NoHOOOMEHHOE OmpeiesieHue HaTpHsl XJIOpUa.
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