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1. Henu ocBOeHMS TN CHUIITTHHBI

Llenbto OCBOGHMSI AMCUMUIUIUHBI «AHAIUTHYECKAs XUMHs» SIBISETCA KaK HM3yud€HHE OCHOBHBIX
TEOPETHUUECKUX TOJIOKEHUN aHATMTUYECKOM XUMHU, TaK W OCBOCHHE METOJIOB KAaueCTBEHHOTO U
KOJIMYECTBEHHOTO aHalMu3a COCAMHEHUN, MMEIOIIMX MPHUKIAJHOE 3HAuYeHUE. A TakkKe M3ydeHHe U
OCBOCHHE OCHOBHBIX (DM3HKO-XMMHYECKHX METOJIOB aHATN3a U MX BO3MOKHOCTEH MPH OMPEACTICHUH KaK
OpPraHUYECKUX, TaK U HEOPraHMUYECKUX COCIUHEHH. DTO HEOOXOAUMO JIs MOATOTOBKU CIIEIIUAINCTOB K
HAYYHO-HCCIIEIOBATEIbCKON paboTe M MPOU3BOACTBEHHO-TEXHOJIOIMUECKON AEATEIbHOCTH, CBI3aHHOM C
UCIIOJIb30BAaHUEM AaHAJIMTUYECKUX pEeareHTOB, TakXKe Kak W s TOJATOTOBKM K JalibHEHIIen
MEeJaroru4eckoil 1esITeIbHOCTH.

2. MecTo nucuumiuHbl B cTpykType OIT

Hucturnnuna «AHAIUTHYECKAsT XHUMHS» OTHOCHUTCS K 00s3aTeIbHOM 4YacTh 00pa3oBaTeIbHOU
porpaMMel. Y CIIENTHOE OCBOCHHE JIaHHOM AMCHUILUIMHBI OyJIeT CIocOOCTBOBATH TOTOBHOCTH CTYACHTOB
K M3Y4YCHHIO (PU3HYECKON XUMUH, YCIICIITHOMY IPOXOXKJICHUIO MPOU3BOICTBEHHOM MPAKTUKH, CBSI3aHHOU
¢ HUP, a Taxke B Hay4yHO-HCCIENOBATEIbCKOW paboTe B 00JacCTH TEPMOAMHAMHUKU XUMHUYECKHX
peakuuii, NpoIeccoB KOMIUIEKCOOOpa30BaHus B PACTBOPAX.

CTyneHT, NpUCTYMAOUN K U3yYEHUIO JUCUUIUIMHBI, TOJKEH 00JaaTh 0a30BBIMU 3HAHUSIMU
o01Ield U HEOPraHMYECKOM XMMHUM, YMEHHEM pellaTh THUIOBBIC 33/Jauyd IO pacyeTaM pPaBHOBECHM B
pacTBope.

st ocBOGHMSI TaHHOW JUCHUTIIMHBI 00yUYaOIIUICS TOTKEH:

3HaTh: OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCIMHEHUM, X OCHOBHbIE XUMUYECKHUE CBONCTBA;

YMeTb: TNpOBOAUTH HAIPABICHHBIN IIOUCK, AaHAIU3UPOBATh U pedepupoBaTh YIEOHYIO
JIUTEepaTypy, BbIpabaThIBaTh Ha OCHOBE €€ pallMOHAJbHOIO aHalli3a CBOK TOUYKY 3pEHHUS IpH
OOBSICHEHUH AIKCIEPUMEHTAIHHO HAOIIOJACMBIX SIBJICHHM; PACIIO3HABATH KJIACCHI COCTUHEHHWH 1O HMX
XUMHYECKOH dopmyIe.

NMeTb: HaBBIKM COCTABJICHHUS YpaBHEHUW OKHUCIHTEIIBHO-BOCCTAHOBUTEIBHBIX IPOIECCOB U
peaxiuii HOHHOTO OOMEHa, THIPOJN3a COoJei; mpeAcTaBleHus 00 0COOCHHOCTSIX TUCCOLMAIUU CIA0BIX
AJIEKTPOJUTOB B BOJHBIX PACTBOPAX; HABBIKH MPOBEJCHUS FJIEMEHTAPHBIX XUMHYECKUX OIBITOB.

3. Illlanupyemble pe3yJbTaThl 00yYeHHs M0 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUILINHA

[Tpu ocBOEHMH AUCHHUILIMHBI (POPMUPYIOTCS CleAyIOLMe KoMneTeHuu B coorBerctBuu ¢ ®I'OC
BO no naHHOMY HanpaBJIeHUIO IOATOTOBKU:

a) obmenpodeccuonansubie (OI1K):

OIIK-2 - Cnoco0OeH MpoBOIUTh XMMUYECKUH SKCIIEPUMEHT C HCIOJIb30BAHUEM COBPEMEHHOTO
000opyoBaHus, cO0JII0/1asi HOPMbI TEXHUKH O€30TIaCHOCTH;

0) mpodeccuonansusie (I1K):

[1IK-1 - CrnocobeH mnnaHupoBaTh pabOTy M BBIOMPATh aJEKBAaTHBIE METOJbl PELIECHUS HAY4YHO-
UCCIIEIOBATEIbCKUX 33734 B BBIOPaHHOW OOJACTH XMMHHU, XMMHUYECKOW TEXHOJIOTMU WMJIM CMEXKHBIX C
XUMHUEH HayKax;

[1K-3 - crmocobeH Ha ocHOBe KpuTHyeckoro aHanmuza pesyinsratoB HUP u HUOKP onenuBath
NEePCIEeKTUBBl X MPAKTUYECKOT0 MPUMEHEHUS M MPOJOKEHHUsS padoT B BHIOpaHHOM 00JacTH XHWMUH,
XUMHUYECKON TEXHOJIOTUH WM CMEXHBIX C XUMHUEN HayKax.

3.2. [lepeyens NJIAHHPYEMBIX Pe3yJbLTATOB O0Oy4YeHUs] MO AMCIHUILUIMHE, COOTHECEHHBIX C
(popMHpyeMBbIMH KOMIIETCHIUSIMHU

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI 00yYarOIIHICs TOKEH:

3HaTh:

TEOPETUYECKHE OCHOBBI KJIACCMUYECKHX METOJOB XMMHUYECKOTO aHalIM3a, TEOPETUYECKHUE OCHOBBI
IIMPOKO MPHUMEHSAEMBIX (U3NKO-XUMHUYECKUX METOJIOB aHajau3a (3MUCCHOHHAS W abCOpOIMOHHAs
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CIIGKTPOCKOIUS,  JJIEKTPOXMMHUYECKHe ©  Xpomarorpapuueckue meroabl) (OIIK-2);  umersb
IPEJCTAaBICHUE O TEOPETUYECKUX OCHOBAaX M AHAJUTUYECKMX BO3MOXHOCTAX (U3UUYECKUX METOJOB
xumudeckoro ananmza (SIMP-, DIIP- cnekrpockomnus, pamuomerpudeckue meronasl u jap.) (I1K-1);
METOAMKH IPOBEJCHHS KAuyeCTBEHHOIO M KOJMYECTBEHHOIO0 XUMHUYECKOI0 aHalIM3a KJIaCCUYECKUMH
xumuaeckumu Meronamu (I1K-1); meTonuku mpoBeaeHUs] XUMUYECKOTO aHalk3a OCHOBHBIMU (DU3UKO-
XMMHYECKMMHM  METOJaMM  aHaiu3a  (SMUCCHMOHHAas M aOCOpOLMOHHAs  CHEKTPOCKOIu,
NEKTPOXUMHUYECKUE U xpoMaTorpaduyeckue Metoanl) (OI1K-2);

YMmers:

OPUMEHATh 3aKOHBI XMMHUHU JJIs MPAaBUJIBHONH HHTEPIPETAlMU Pe3ylIbTaTOB H3MEPEHHH IMpH
nposeneHnd xumudeckoro ananuza (I1K-1); BBIIOMHATE XHMHYECKHE aHAIM3bl KIACCHYCCKHMU
XUMHYECKIMH METOJJAMH W OCHOBHBIMH  (PU3UKO-XMMHUYECKUMH METOJaMH (IMHCCHOHHAS U
a0COPOIMOHHAS CIIEKTPOCKOIIHSI, SICKTPOXUMHUUECKHE U XpoMaTorpadudeckue metonl) (OITK-2)

Nwmers:

HaBBbIKM BbIOOpa METO/a XMMUYECKOI'0 aHaliM3a U IUIAHUPOBAHMS ONTHUMAIBHBIX YCIOBUI €ro
nposesenus (I1K-1); HaBbIKM BBINOJIHEHHSI OCHOBHBIX OIEpaIMii XMMUYECKOT0 aHalin3a (B3BEIIMBAHUE,
pacTBOpeHHe IpoObl, pa3/ieIeHue CMecel BEILEeCTB, IPOBEICHUE aHATUTHUECKUX PEaKLUi, TATPOBAHUE
u np (OIIK-2); HaBbikM pabOThl HA CEPUHHBIX XUMHKO-aHAIUTHYCCKHX MpuOOpax ((poromerpax,
HoHOMepax, TuTpaTopax u ap.)(OITK-2).

4. O0beM U coiepsKaHHe TN CHUTITTHHBI

O0bem aucturuinHbl coctapisier 20 3aueTHbIX enuHuIl (720 akaJeMHYeCKIX YacoB).

4.1. Coaep:xkanue TUCHHILTHHBI IO pa3aenaaM (TeMaM)

O0beM MHOW KOHTAKTHOH pabOThI M CaMOCTOSITEIBHONH pabOThI 00YUYAIOMIETroCs IO TUCITUTUINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTENbHON POTPaMMBI.

No Buner 3ansaTuil, ux DopMBI TEKYIIETO
/1 Pasnesns (Tembr) = 00beM KOHTPOJIS YCTICBACMOCTH
JACHUTLINHEL 3
5 SaHATHS JaHATHS DopMbI TPOMEKYTOUHOU
© JICKIITUOH- CEMHHap- aTTecranuu
HOT'O TUIIA CKOI'o TuIia
1. | KagecTBeHHBIi XUMUYECKHH | 3 20 25 3 KOJUTOKBHYMa I10 TeMam
aHAIN3 JAHHOTO pa3Jielia, OTYEThI o 3
J1a00paTOpHBIM paboTaM
2 Pemienne  3amau mo  Teme 15 2 KOHTPOJIbHBIE PabOThI
«PaBHOBecus B pacTBopax

CJIa0bIX 3JEKTPOIUTOBY (pelIeHne
3aJ1a4 MOBBIIIEHHOM CJI0KHOCTH)

3 Teopernueckue OCHOBBI | 3 20 25 2 KOJJIOKBHYMa IO TeMaM
AHAJIMTUYECKON XUMHUH JTAHHOT'O pa3jiena, OTYETHI 10 2
nabopaTtopHbIM paboTaM
4 Pemienne 3amau  mo  Teme 3 17 2 KOHTpPOJIbHBIE PabOTHI
«KonnuecTBeHHBIH aHaJn3»
(pemieHne 3amad  MOBBILIEHHOM
CJI0KHOCTH)
5 KonnuecTBeHHBIM ~ XMUMUYECKHH | 3 28 46 2 KOJUIOKBHYMa I10 TeMaM
aHanus3 JIAHHOTO pa3/ena, OTYEThI 10
10 mabopaTopHBIM paboTam
Wroro 3a cemectp: 68 96+32 DK3aMeH

6 ‘BJ'IGKTpOXHMI/I'-IeCKHe METOIBI 4 20 30 1 KoNJIOKBUYM 1O TeMaMm
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aHaiau3a JIAHHOT'O pasJielia, OTYETHI 110 5
71a00paTOPHBIM paboTam
7 CrexTpalibHble METO/Ibl aHATN3a 4 20 30 1 KOWUIOKBUYM TI0 TeMaM

JAHHOTO pa3jiena, OTYETHI Mo 5
71a60paTOPHBIM paboTam

8 Pemienne 3amady 1o TeMme 4 30 2 KOHTPOJIbHBIE PaOOTHI
«DU3NKO-XUMHUYECKUE  METOJbI
aHaIN3a» (peuienue 3a/1a4
MOBBIILIEHHON CIOXHOCTH)
9 Metonasl paszaeneHus Hu 4 12 20 1 KOJUIOKBUYM TIO TeMaMm
KOHLICHTPUPOBAHUS JAHHOTO pasJielia, OTYETHI 110 3
n1ab0paTOPHBIM paboTam,
JOMalllHee 3aJaHnue
10 | Ipyrue meToabl aHanmu3a 4 12 10 OTYeTHl N0 2 J1a0OpaTOPHBIM
paboTam, ToMaIrTHee 3aJaHue
Htoro 3a cemecTp: 64 90+30 3ader. OK3aMeH
HUroro: 132 186 + 62

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHUSA AUCHMILIUHBI N0 pa3jienaM (TeMam)
Pazpen 1
KAYECTBEHHBI XUMWUYECKUI AHAJIN3

[lonatne o Hayke «AHaJIUTHYECKass XUMMs», €€ 1enu U 3anadd. Kiaccuduxanus MeTonoB
XUMHUYECKOro aHanu3a. OCHOBHBIE ATalbl Pa3BUTUS aHAIUTUYECKOW XMUMHH. 3HAUEHUE aHAIUTUYECKON
XUMHH B HAPOJIHOM XO35IMCTBE, HayKe, €€ CBA3b C IPYTMMH HayKaMHu.

[loHsiTHE O Ka4eCTBEHHOM XHMHYECKOM aHaju3e. AHAIUTHYECKHE pEeaKIUd, WX CBOWCTBA.
Crenuduueckue, CeJIeKTHBHbIE M TPYIIOBbIE peareHTbl. YCIOBHUSA BBINOJIHEHUS aHAIUTHYECKUX
peaKunii.

JpoOHBIN M cCUCTEMAaTHYECKUN METO/1bl KAaU€CTBEHHOTO XMMHUYECKOT0 aHalu3a. MeTo/ bl pa3/ieleHus
HMOHOB B CUCTEMaTHUYECKOM aHAJIU3E.

CepoBosiopoJiHbIe U O0eccepOoBOAOPOIHBIE CXEMbl CUCTEMAaTHUYECKOT0 aHalIu3a. AHaJIUTHYECKas
KJIaccu(UKalMs KaTHOHOB B KUCIIOTHO-IIETIOYHOM cxeMe aHanu3a. Knaccudukanus aHuOHOB.

Pa3zgen 2
TEOPETUYECKUE OCHOBBI AHAJTUTUYECKOU XUMUU

2.1. CunbHble U c1a0ble SIEKTPOTHUTHI.

3aKkOH JEHCTBYIOUIMX MacC AKTHUBHOCTb, KO3(Q(GUIMEHTHl aKTUBHOCTU. TepMmoauHamuueckas,
KOHIIEHTPALlMOHHAS U YCIOBHAs KOHCTAHTHI PABHOBECHS, UX B3aUMOCBSA3b.

Teopuss xucioT M oOcHOBaHUW AppeHuyca, mOporojauThueckas Teopus bpéncrena-Jloypu.
Knaccudukanus pactBoputenef mo UX NPOTOIUTUYECKUM  CBOWCTBaM. ABTOMNPOTOJIN3
ampunpoTHeIX (aM@oTepHBIX) pacTBOpuTeneii. MoHHOe mpous3BeneHHe BOABL. BomopomaHbIi
noka3zareinsb (pH). [llkana kucioTHOCTH BOAHBIX pacTBOPOB.

CunbHble UM cinabble KuCHOTHL. Jluccoumamus cinaObIX KHUCIOT, KOHCTAHTHI KHCIOTHOMU
auccounanuu. KucioTHass aucconuanus akBa-KOMIUIEKCOB KaTMOHOB METAUIOB  (THUAPOJIN3
KaTHMOHOB), KOHCTAHTHI KMUCIOTHOM AMCCOUMANU (THAPOITH3A).

CunpHble W ciabble ocHOBaHuWs. Jluccomuamus ciaa0bIX OCHOBAaHHMM, KOHCTAaHTHI OCHOBHOMU
muccoranui. OCHOBHAs JUCCOLMALUS aHMOHOB CJAa0BIX KUCIOT (TMIPOJIU3 AHHMOHOB), KOHCTaHTHI
OCHOBHOI auccouuanuu (ruaposnusa). Conpsik€HHbIE NMPOTONUTHYECKUE (KUCIOTHO-OCHOBHBIE) MAaphl.
B3auMocBsI3b KOHCTaHT UX KUCJIOTHOW U OCHOBHOW JUCCOLIUALINH.

Crenenp nuccoluanuu ciaaboro 3JeKTPOJIUTA, 3aBUCUMOCTh OT KOHILIEHTPAllUM W KOHCTaHTHI
JUCCOLIMALINY.
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Pacuétet pH B pacTBOpax CHIBHBIX KHCJIOT W OCHOBAaHHUM, B pacTBOpax CjaaObIX KHUCIOT H
COTPSKEHHBIX C HUMU OCHOBaHUIi, B pacTBOpax ci1a0bIX OCHOBAHUHN M CONPSKEHHBIX C HUMU KHUCIIOT.

Huccounarusi ci1abblX MHOTOOCHOBHBIX KHCIOT M OCHOBaHMWA. KOHCTaHTBI cTynmeHYaTon
auccoranuu. Pacuétel pH #M  paBHOBECHBIX KOHILIEHTpAUMWA BCEX MPOAYKTOB CTYIEHYATON
JUCCOLIMAIIUY.

PactBopsl amponutoB, pacuétel pH. PacTBopsl cMeceld HECKOJIBKUX KHUCIOT MJIM OCHOBAHHM,
pacuétel pH.

2.2. bBydepHbie pacTBOPHI.

Wx cocras, cBoiicTBa u npuHIui aercTBus. Pacuérel pH Oydepubix pactBopoB. bydepHas EMKOCTS.

2.3. Peak1iuu OKUCIEHUA-BOCCTAHOBIICHUS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE (PEA-0KC) MOTEHIIMAIIBI, IPUHIUI UX U3MEpPEHUs. YpaBHEHUE
Hepucra. CtannapTHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN (PE/1-OKC) MOTEHIIMAN. Y CIIOBHBINA pe-OKC
MNOTEHLHUA.

Pacuér xoHCTaHTBI paBHOBECHSI U HAIPaBJICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PpEAKIUU 110
CTaHJAapPTHBIM pel-oKCc noTeHuuanaMm. DakTopsl, BIUAIOIINE HA PEI-OKC MOTEHIMAIbl U HAlpaBJICHUE
peakLuu.

CKOpOCTh U MEXAHU3M PEAKLIMI OKUCIEHUS-BOCCTAHOBIICHUS.

2.4. PaBHOBECHE 0CaJIOK-PACTBOP.

[IpousBenenne pactBopuMOCTH. PactBopuMOCTh. DaKTOpbI, BIUAKOLIIME HAa PaCTBOPUMOCTb.
Conesotii addekr.

Metoabl pacTBOpeHHs] OCaaKoB. Pacu€Tbl pacTBOPUMOCTH B BOJIE, B pacTBOpe C H30OBITKOM
0CauTelNs, B KUCIOTaX, IEJI0Yax, 3a CU€T peaklnii koMiiekcoooOpa3oBanus. KapOonusanus.

PaBHOBecHsi MpU OCaKACHUU 2-X MaJOPACTBOPUMBIX COCTUHEHUH ((PaKIMOHHOE OCaXICHUE).
Pacuér ycnoBuil pasaeneHus.

Coocaxaenue. [Ipuunnel coocaxnenus (aacopOuus, OKKIH03Us, U30MOPHU3M).

Komnonnssie pactBopsbl, UX cBoicTBa. CTpoeHHE KOJUIOWIHBIX dacTull. Koarymsnus KoJUIOMIHOIO
pactBopa. [lentuzanus ocanka.

Pasznea 3.
KOJIMYECTBEHHBIN XUMWYECKWI AHAJIN3.

Knaccugukanus MeTo10B KOJMUECTBEHHOTO aHAIIN3A.

3.1. I'paBuMeTpuyueckuii aHanu3

Metoael rpaBUMETpUYECKUX ompeaeneHuil. (Cxema TpaBUMETPUUYECKOIO aHalau3a IO METOLY
OCAXKICHHUS.

@®opma ocaxaeHus, TpeOoBaHMA K Hel. DakTopbl, BIUAIOIIME HA IOJHOTY OCAaXACHUS.
OTHOCHUTEIBHOE TMEPECHIIIEHHE M CTPYKTypa oOcajKa. YCJIOBHUS OCAXKICHHUS KPUCTAIUIMYECKUX U
amMopQHbIX 0caKoB. ['oMoreHHOE ocaXkaeHne (METO ] BOSHUKAIOLINX PEAareHTOB).

KonuuecTtBeHHOE  pa3feneHne METOJOM  OCaXJEHUs  (CENEeKTUBHOE  OCaXJACHHE) TMYTEM
perynupoBanus pH. Pacuér ycnoBuii cenekTuBHOro ocaxaeHus ruapokcuaa xenesa (1) ammuakom B
npucyrctBur Maraus (l1). CenexTuBHOE oOcaxJeHHE C HCIHOJIb30BAaHUEM KOMIUIEKCOOOpA30BaHUS.
Pacuér ycnoBuii ocaxxnenus kanbius (1) okcanatom ammonus B npucyrcreun Maraust (11).

Baxueilimue oprannueckue ocaautenu. X 1ocTOMHCTBa U MPUMEHEHUE B I'PaBUMETPUUYECKOM
ananusze. ['paBumerpudeckas popma, TpedoBaHus K Heil. Pacu€Tsl B rpaBUMETPUYECKOM aHAHU3E.

3.2. TUTpUMETpHUYECKHUI aHATTU3.

Knaccugukanus MeTo0B TUTPUMETPUUYECKOTO aHaNIM3a. BUIbl TUTpUMETPUUYECKUX ONpEeAeTICHHN:
npsiMOe W OOpaTHOE TUTPOBAHHE, OMpEAeNieHHe MO 3aMEIIEHUI0, PeBEpPCUBHOE. MeToanl (CrmocoObl)
OIpEAEIIEHUs: METOJ] OTAEJIBHBIX HABECOK Y METO/I MUIIETUPOBAHUSI.

3aKOH DJKBUBAJECHTHBIX OTHOWIEHHH. OKBUBAJIEHT, (akTop -HKBUBAIEHTHOCTU. CrnocoOsl
BBIPAKEHUSI KOHLEHTpPALMU B TUTPUMETPUM (MOJSpHas, MOJSIpHAs KOHLIEHTpPALUs SKBHBAJICHTA
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(HOpMalsibHAsI), THUTpP, YCJIOBHBIA THUTP, MONPABOYHBIA KOIP(PUIMEHT K KOHIEHTpPAIUHU), HUX
B3aUMOCBS3b. Pacu€Thl B TUTPUMETPUYECKOM aHaIU3E.

Crannaptueie (paboyme pacTBOpPBI), METOAbl HMX CTaHmaptu3anuu. [lepBUyHBIE CTaHAAPTHI,
TpeOoBaHus K HUM. BTropuunblie cranaapTel. @UKCaHAbI.

3.2.1. Kucnommno-ocHognoe mumpogaHue.

CymHocts Metona. TpeOoBaHus K peakuusiM, paboyue pacTBOPbl, WX I[PUTOTOBICHUE U
CTaHJapTU3aLUsl.

[TocTpoeHne KpHUBBIX TUTPOBAHUS CHIBHBIX M CJIA0BIX KHCIOT UM OCHOBAHHUN, MHOTOOCHOBHBIX
KHUCIIOT U OCHOBaHUM, cojeil. CreneHb OTTUTPOBAaHHOCTH. CKauoK Ha KpUBOW TUTpoBaHUA. DakTopsl,
BJIUSIOLINE HAa XapaKTep KPUBOU TUTPOBAHUS U BEIMYMHY CKAUKa.

KucnorHo-ocHoBHBIE MHAMKATOpHl. MoHHAs u XpomodopHas TEOpHH WHAMKATOpoB. WHTEpBa
nepexojia OKpacKd M TOKaszaTeldb TUTPOBaHUS HHAWKATopa. MHaukartopHele omuOku. Bsibop
WHIUKATOpa JJIs1 YCTAHOBJICHHUS] KOHEYHOU TOYKHU TUTpOoBaHUs. CMEIIaHHbIC UHIUKATOPHI.

3.2.2. Tumposarue no memooy ocanicoOeHus.

CymHocts Merona. TpeOoBanuss k peakuusM. lloctpoeHue KpuBbIX TUTpoBaHUs. DakTOpHI,
BIIUSIONINE HA XapaKTep KPUBOU TUTPOBAHUS U BEIMYMHY CKAUKa.

Aprentomerpus. (Pomanomerpusi). CymHoCTh MeTONa, pabovne PacTBOPBI, MX CTaHIAPTH3ALMUS.
Metoapl  ¢uUKCHpOBaHHMS TOYKH SKBHBAJIEHTHOCTU: MeToAsl Mopa, QPonsrapga. Ilpumenenue
aIcOpOIIMOHHBIX UHANKAaTOpOoB. Meton PasHca. [IpakTHueckoe IpuMEHEHHUE.

Mepkypometpusi. CylHOCTh MeToJa, pabouyuil pacTBOp, €ro crangaptuzanus. MHIUKaTopsl.
IIpakTHueckoe MpUMEHEHNE.

3.2.3. Tumposanue no memooy KOMNiIeKCo0Opaz08anusi (KOMNIEKCOMempusi).

CymHocts MeTtofa. TpeGoBaHUS K PEAKIUSM.

Mepkypumetpus. CymHOCT MeTOAa, pabouuii pacTBOp, €ro craHmaptuzanus. VHIUKaTOpHI.
IIpakTHueckoe MpUMEHEHNE.

Kommnekconomerpuss  (xemaromerpusi). CymHocTh MeTona, pabouuii  pacTBOp, €ro
CTaHJIapTHU3aLHUsl.

VYcloBHBIE KOHCTaHTBl yYCTOMUMBOCTH. [locTpoeHHME KpPUBBIX TUTPOBAHHS 1O METOAY
KOMIIJIEKCOHOMETpUH. DaKTOPHI, BIUSIONINE HA BEIMYMHY CKauka Ha KPUBOW TUTPOBAHHUS.

Baxneiiime  MeTamoXpOMHBIE — WHAMKATOPHl  (METAJUIMHIMKATOPHI),  NpPUMEHSIEMble B
KOMILIEKCOHOMETPHUH, MPUHIIMH UX AeHCTBUA. CriennpuIecKrne HHIUKATOPHI.

CriocoObl  XeTaTOMETPUUYECKOrOo  TUTPOBAHMS:  HpsMoe, oOpaTHoe, 0  3aMELICHMUIO,
ankanuMerpuueckoe. MaKTopbl, OMPeNESONIe ClI0CO0 TUTPOBAHMSL.

[Ipumepbl TpakKTUUECKOTO MPUMEHEHUsI KOMIUIEKCOHOMETpUU. OnpeaeneHne Kaiablus, MarHus,
IUHKA, KaJMUus, HHUKeNs, KobambTa, MapraHia, xeiesa, amioMuHus. OmnpexaeneHue oOmeit
#&cTkocTu Bonbl. Omnpenenenne cynbdara, pochara u Apyrux aHUOHOB.

3.2.4. OxucaumenbHo-60CCmMAaHO8UMENbHOE MUMPOSAHUE.

CymHocTh MeTofa. TpeboBaHus K peakuusM. ABTOKAaTaIUTHUECKHUE peakiuu. MHaynupoBaHHBIC
(compsxenHbie) peakiuu. CrocoObl (GUKCHUPOBAHUS TOYKH SKBHBAJICHTHOCTH. WHmukatopel. Pem-okc
UHAUKATOpBL. [IpUHIMH WX JelcTBUS, uWHTepBan mepexona. WMuaukatopHsle ommubku. I[loctpoenue
KPUBBIX THUTpOBaHUs. DaKTOPHI, BIAUSIONIME HAa BEJIWYMHY CKadyka Ha KPUBOM TUTpoBaHusA. Kpubie
TUTPOBAHUS CMECEU NOHOB.

[lepmanranatomerpusi. CymHOCTh, pabodwii  pacTBOp, €ro MPHUTOTOBJICHHE, XpaHEHUE,
CTaHJapTH3AIHSI.

[Mpumepsl MpPaKTHYECKOTO MpUMEHEHHs mepMaHranaromerpun. Omnpenenenue kenesa ().
Onpenencuue xeneza (l11), cmocoosr Boccranopnenus xenesa (111) go xenesza (ll), nmpenorsparienne
MHAYLIUPOBAHHOTO OKHCIEHUS Xaopuaa. Onpenenenrue MapraHiia, epeKuct BoJ10po/ia, OKcalaToB.
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Honomerpus. CymHocTh, pabo4yre pacTBOpPbI, UX NPUTOTOBJICHHUE, XPAHEHUE M CTaHAAPTH3ALIMA.
Kpaxmai kak nHAMKATOP.

[Mpumepsl mpakTudeckoro npuMeHeHus uopomerpuu. Omnpenenenue xenesa (I1), memm (1),
HEPEeKUCH BOJOPOA, KUCIIOT.

buxpomaromerpusi. CymiHocts, pabo4mMii  pacTBOp, IPUroTOBICHME, XpaHeHue. Red-OXx
WH/IUKATOPBI.

[Tpumepsl mpakTUdYeckoro mpuMeHeHus Ouxpomatomerpuu. Onpenenenue >xeneza (lI) u xenesa
(1.

Bpomatomerpusi. CymHocTb, pabounii pacTBOp, €ro MPUrOTOBICHUE, XPAHEHUE U CTaHAAPTH3AIIMA.
Nunukaropsl.

[Ipumepsl npakTUdeckoro nmpuMmeHeHus Opomaromerpuu. Omnpenenenue cypbmbl (L), mblibska
(111). OnpenerneHre KATHOHOB METAJLIOB, OCAXKIAEMBIX 8-OKCHXHHOJIMHOM, ONpeeicHie (eHoNIa U ero
IIPOU3BOJIHBIX.

Paznen 4
OJIEKTPOXUMUNYECKUE METO/IbI AHAJIN3A
OOmast ~ xapakTepucTHka  (U3MKO-XUMMUYECKHMX  METOIOB  aHanu3a.  CpaBHUTEIbHAs
AQHWINTUYECKAs OIIEHKA KJIACCHUYECKUX (IpaBUMETpPHUs, TUTPUMETPUS) U UHCTPYMEHTAJIBbHBIX METO/0B
aHaJIn3a.

OO0mass xapakTepUCTUKA SJICKTPOXUMHYECKHX MeToa0B. Kitaccupukamms. DIEKTPOXHUMHUYECKAs
nenb. Kiaccudukauus 351eKTpoJoB MO poay, Ha3HAYEHMIO, Kiaccy. MHIMKAaTOpHBIA 3IEKTpoa U
AIIEKTPOJI cpaBHEHUSI. UyBCTBUTEIBHOCTD U CEIEKTUBHOCTD 3IEKTPOXUMUUECKUX METOOB.

4.1. [lomenyuomempus

[Ipsimasa norenmomerpus. Mzmepenne pH. BonopoaHslil, XHHTUAPOHHBIN, CYPbMSHBIN 3JEKTPOJIBI.
CrexnsHHbIi snektpos. Monomerpus. Knaccupukanuss HOHOCENEKTUBHBIX JIEKTPOJIOB: AJIEKTPOABI €
TOMOT€HHBIMHU U T€TEPOr€HHBIMU KPUCTAININYECKUMHU MeMOpaHaMHU, 3JIEKTPOJIbI C KUIAKOM MeMOpaHoii,
(bepMeHTHBIE TEKTPO/IBI.

[Ipumepsl npaktuyeckoro npumeHeHus. Onpenenenrne (GochopHON KUCIOTHI, CMECEH COISTHOW U
6opHoii kucoT, onpeaencuue xenesa (1) u sxenesa (1), onpenenenune kobanpta (I1).

[ToTrenunomeTpruyeckoe TUTpoBaHHE. lI3MeHeHue »HIEeKTpOAHOro IMOTEHIMajda B Ipolecce
tutpoBaHud.  CrocoObl  OOHapyKeHHMs ~ KOHEYHOM  TOYKM  TUTpOBaHMs.  Ammapatypa B
NOTEHLIMOMETpUuYeckoM MeTojie. [IpenmMyiiiecTBa u orpaHuYeHUs] METOAA.

IIpumepsl mpakThdeckoro mnpuMeHeHuss. Ompenenenne pH, HOHOB IIEJNOYHBIX METAIIOB,
rajoreHu-noHoB, noHOB xene3a (Il), kobansTa (1), onpenenenre HUTpAT-UOHOB.

4.2. Konoyxmomempus u B4 mumposanue

ONEeKTPONpPOBOAHOCT, PAaCTBOPOB U TEOPETHUECKHE OCHOBBI  KOHJIykTOoMeTpuu. [Ipsmas
KOHAYKTOMETpUS M Ppa3In4Hble METOJIbl KOHAYKTOMETPUYECKOTO THUTpOBaHMs. Bua KpuBBIX
TATpOBaHUA. AnmapaTtypa. BeicokodacToTHOEe TUTpOBaHHE. THUIIbI siueeK. JJOCTOMHCTBA U OTpaHUYECHUS
METO/a.

[Mpumeps! npaktrueckoro npumenenus. Onpenenenne nonoB Hukens (1), kaamus (1), mequ (1),
CH3COOH metonom KOHAYKTOMETpUudeckoro TutpoBanus, onpeneneHue NaxSOs i H2SO4 metonom
BBICOKOYaCTOTHOTO TUTPOBAHHUSI.

4.3. Boromamnepomempus

WNHuankaTopHble 31€KTPOAbl U KJIacCU(pHUKalKs BOJIbTaMIIEPOMETPUUECKHX MeTO10B. [IpenmymiecTBa
Y HEJIOCTAaTKU PTYTHOTO 311eKTpoaa. [Ipumenenune tBepapix 31neKTpoaoB. Ilonydenue u xapakrepucTuka
BOJIbTaMIlepoMeTpuueckoi KpuBoi. KoHaeHcaTOpHBIH (€MKOCTHBIN), MHUIPalMOHHBIN, AUPQY3HBIN
toku. [lpenenvublii muddy3nonusii Tok. Ilomsporpadusa. VYpaBuenue WnbkoBuua. YpaBHEHHE
nossiporpadudeckoit  BosHbl  UnbkoBuua-I'eiipoBckoro. Ilotenmuan momyBosHbl.  CoBpeMEHHBIE
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pPa3sHOBUAHOCTH  BOJBTAMIIEPOMETPUHU:  IpsiMas U WHBEPCUOHHAs, IIEPEMEHHOTOKOBas
ocumiiorpaguyeckas. [IpenmyiiecTBa 1 OrpaHU4YeHUs IO CPABHEHMIO € KIJIACCUYECKOI nosisporpadueil.

Amnepomerpuueckoe TutpoBaHue. CymHocTh Merona. MHIukatopHble 3ieKTpoabl. Bribop
NOTEHLIMAla MHJIUKATOPHOTO JJIEKTpoda. AMIIEpOMETPUYECKOE TUTPOBAHHWE C OJHUM M JIByMs
MHAMKATOPHBIMHU JIEKTPOIaMU. Buibl KpUBBIX TUTPOBAHMUSL.

ITpumepsl mpakTudeckoro npumeHenus. OmnpeneneHue HUHKA (EeppoLMaHUIOM Kaius, HUKENd U
MarHusi ipxu COBMECTHOM IIPUCYTCTBUU C HcTionb3oBaHueM D/[TA.

4.4. Kynonomempus

3akon ®apazes. CriocoObl ompeneneHus: KOJIMUYECTBa 3JeKTpuyectBa. [Ipsimas KyloHOMETpHUS U
KYJIOHOMETPUYECKOE THUTPOBAHME. BHEIHAS W BHYTpEHHAs TIEHepalus TUTpaHTa. [UTpOBaHUE
AJIEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX KOMIOHEHTOB. Omnpe/eneHne KOHEYHOW TOYKU TUTPOBAHUS.
Bune! kpuBbIx TUTpOoBaHusA. Annaparypa. [IpeumyiecTsa 1 orpaHu4eHNs METO1a.

[Ipumepsl npaktuyeckoro npumeHeHus. OnpenencHue MajblX KOJIWYECTB KUCIIOTHI WM ILIEJIO0YH,
ornpejencHue Tuocyibdara Hatpusi, onpeaenacuue okucaureneir Mn (VII), Cr (VI).

Pa3nea S
CIIEKTPAJIBHBIE METO/1bI AHAJIM3A
5.1. Cnekmpogomomempuueckuii Mmemoo

CriexTpbl 3J€KTPOMAarHUTHOTO U3JIyYEHHsI, €F0 OCHOBHBIE XapAKTEPUCTUKU U CHOCOOBI BHIPAKEHUS.
Cnextpbl  Monekyn. [lpeacraBieHue TOJHOW SHEPrUM MOJEKYJI KAaK CYMMbI AJIEKTPOHHOM,
KosiebarenbHOll M BpamarenbHOH. CXeMmbl 3IEKTPOHHBIX YpOBHEH Mojekyiabl. OcoOeHHOCTH
MOJICKYJISIPHBIX CHEKTpoB. CrocoO0bl MOHOXPOMATHU3alMU JIydUCTOH »HEpruu. OCHOBHBIE Y3IIbI
CHEKTpaJIbHBIX MPUOOPOB. biok-cxema crnekTpajibHOro nmpudopa.

3aKOHBI TOTJIOMIEHHS JIEKTPOMATHUTHOTO M3JIYYEHHUSI U CIIOCOOBI WX BhIpakeHHs. 3akoH byrepa-
JlamGepra-bepa. Bennuunsl, xapakTepusyromue MorjiomneHne (onTudeckas MIOTHOCTh, MPOMYyCKaHue,
MOJIIpHBINA KO3 (GUIIUEHT MOTJIOMEHNs ). 3aKOH aJAUTUBHOCTH.

CBs3b MEXIy CTPOCHHEM COEAMHEHHUS M €ro CIEKTPOM MOIJIOIIEeHUs. AHaIM3 MO KosebaTeabHbIM
(UK) u snextponnsiM (Y@, Bugumas) cnekrpam. Peakuuu, ucronb3yeMele npu Goromerpuu. Boioop
ONTUMAJIBHBIX YCIOBUHM MX mpoBeaeHus. Bnusnue paszmuunbix ¢aktopoB (pH, C, T, t) Ha nmomHOTYy
00pa30BaHMs MOIVIOIIAIONINX CBET YacTULl. BIOOD MOTIIOMIAIONIEro CBET COeINHEHNS.

OnTuMalbHBIN UHTEPBAI NU3MEPSAEMBIX 3HAUEHNH ONTUYECKON TUIOTHOCTH. OTKIOHEHHE OT 3aKOHOB
MOTJIOUIEHUS], UX MpUUKHbL. CrIoCcOoOb! onpeeNeHus: KOHUEHTpauui, quddepeHnnaibHblii METO T, METO
KaJMOpOBOYHOTO TpadyKa, METO CpaBHEHUs, METOJT 100aBOK. CIIEKTpPOPOTOMETpHUUECKOE TUTPOBAHHE.

[Ipumepsl mpakTHueckoro npuMeHeHus. OrmpeneneHue OTIENbHBIX 3JIEMEHTOB: MEAM, Maprasiia,
KobasibTa, HUKEI, Xpoma, xese3a. Onpenenenre Cr(IV) u Mn(VII) mpu ux cOBMECTHOM MPUCYTCTBUH.
dotomerpudeckoe TurpoBanue Fe(lll) u Cu (1) mpu ux coBMECTHOM MPHUCYTCTBUU.

5.2. Jromunucyenmuwiii Memoo

Bunel mromunucneHnuu u ux kinaccuduxanus. OCHOBHbIE 3aKOHOMEPHOCTH MOJEKYJSpHOU
moMuHecieHIMKM. 3akoH Crokca-Jlommend. 3akoH BasunoBa. KadecTBEHHBII M KOJIMYECTBEHHBIN
JIOMMHECIIEHTHBIM aHanmu3. Anmaparypa. [Ipumeps! mpakTHUeCKUX OnpeeaeHu.

5.3. Amomno-amuccuonnvlil ananuz

Crnektpel aToMOB. OCHOBHBIE M BO30YXKIEHHBIE 3JIEKTPOHHBIE COCTOSIHHSI aTOMOB. BeposiTHocTh
AIIEKTPOHHBIX NEPEXO0/I0B U BPEMS KU3HU BO30OYXKIEHHBIX COCTOSIHUN. XapaKTePUCTUKU CIIEKTPATIbHBIX
JIMHUI: TI0JI0KEHHE B CIIEKTPE, UHTEHCUBHOCTD, MOJMYIIMPHUHA.

HctouHuku BO3OYXKICHHUS: DJIEKTPUUYECKHE paspsiibl, IUams, IUla3Ma, jasepbl. VX OCHOBHBIE
XapaKTepUCTHKHU: TeMIleparypa, cocTaB IulaMeHu. CrekTporpaduyeckuii M CHEeKTPOMETPUYECKUN
METO/IbI aHAJIN3a, UX 0COOEHHOCTH, 001aCTH IPUMEHEHHUSL.

KauecTBeHHBII W KOJMYECTBEHHBIM  aHanu3. KonnuecTBeHHass  3aBUCUMOCTh  MEXIY
UHTCHCUBHOCTBIO CIIEKTPAJbHBIX JHMHUA M KoHIeHTpauuid. 3akoH Jlomakuna-Illaii6e. Xumuko-
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CHEKTPAIbHBIM MeTOJX aHanu3a. MeTOoJ IMHCCHOHHOW crekTpodoTomMeTpun IuameHu. IIporecchr,
MPOTEKaIoIKe B TUIaMEHU. Anaparypa.

[Tpumepsl TpakTUYECKOro NpuMeHeHusa. PacmmdpoBka S5MHUCCHOHHOTO CHEKTpa CIUlaBa Ha
cnekTponpoekrope. Onpeneneaue coaepxkanus ogaoro u3 nonos: K(I), Na(l), Ca(ll), Mg(ll) meromom
AMHUCCHOHHOM CIIEKTPOMETPUHU IIJIAMEHH.

5.4. AmomHo-abcopoyuoHHbIN AHATU3.

OcCHOBBI M€TOAA, CIOCOOBI MOJYYECHHUsS MOTJIOMIAIOIIErO CJIOS aTOMOB (THUIBI aTOMH3aTOPOB, HMX
XapaKTepUCTUKHU). VICTOUHMKM M3Iy4deHHs, HX XapaKTepUCTUKH. AmmapaTrypa. Bo3moxHocTtu,
[IPEUMYILIECTBA U HEOCTATKU METO/A, €r0 CPABHEHHUE C SMUCCHUOHHBIM METOJIOM.

[Ipumepsl IpaKTUYECKOTo MPUMEHEHHUSI.

Pa3nea 6
METO/IbI PA3JIEJIEHW A U KOHIUEHTPUPOBAHU A

OcHOBHbIE METOJbl pa3felieHus U KOHLUEHTPUPOBAHHUA: SKCTpakuus, Xxpomarorpadus. Beibop u
ornenka Merona. OIHOCTyNEHYaTble W MHOTOCTYIEHYaThle Mpollecchl pasnenenus. KonmuuecTBeHHBIE
KpUTEpHH: KOHCTaHTa U K03 uument pacnpenenenus. CteneHp n3BiedeHus, (HakTop pazaeneHusl.

6.1. Ixempakyus

CymHocts Metona. Kmaccudukamus. KonmdecTBeHHBIE KPUTEPUH. DKCTPAKIMOHHBIE CHCTEMBI.
[TpakTHyeckoe mpUuMeHeHHe.

6.2. Xpomamoepadghus

Cymnocts Mmeroma. Knaccudukanus meronoB mno (azam, MexaHU3M pa3ieleHHs, TEeXHHKa
xpomarorpadupoBanusi. Metoapl momydeHuss XxpomarorpaMM. OCHOBHBIE TEOPETUUYECKHE TOJIOKCHHUS.
Konnenmus reopernyeckux tapenok. Kunerndeckas reopus.

I'azoBast xpomaTorpadusi. OCHOBHBIE Y3JIbI MPUOOPOB ISl XpoMmarorpaduueckoro aHanusa. biox
cxema razoBoro xpomatorpada. Mcnonap3oBaHue B aHATUTHIECKOH XUMMH.

XKunkoctHas azacopOunonHas xpomatorpadus. OcHoBbl Meroaa. OCHOBHbBIE Y3ibl HPUOOPOB.
[TpakTHUeckoe NpUMEHEHHE.

Tonkocnoiinas  xpomartorpadgus. CymHocTb. OCHOBHBIE  XapaKTEpPUCTUKH  TOHKOCJIONHOMN
xpomatorpaduu. IlogBuxHOcTe Rf. OCHOBHBIE JJIEMEHTHI YCTAaHOBOK Ml  XpoMaTrorpadum.
KavecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAJIN3.

KuaKocTHO-)KUIKOCTHAsT pacrpeneiutensHas xpomatorpadus. CymHocTs. PacnpenenutenbHas
xpomarorpadust Ha 6ymare. Koapdumment Ry. PacTBopurenu, Texnuka BoinonHeHUs. KauecTBeHHBIN 1
KOJIMUECTBEHHBIN aHAIIN3.

['enb-xpomarorpadus.

HNonoobmennas xpomarorpadus. Monnsiii oomen. MoHnooOMeHnHbie cMonbl. OOMEHHAss €MKOCTb.
HNonooOmenHoe  paBHoBecue. MoHooOMeHHass ~ xpomaTtorpadus.  Mertoasl  MOHOOOMEHHOMU
xpomarorpaduu. [IpakTHueckoe npuMeHeHHUE.

HNonnas xpomarorpadusi.

Ocanounast xpomarorpadus.

OO6m1ast XxapakTeprucTKa XpoMaTorpaduIecKux METOI0B.

Paszpnen 7
JIPYTUE METO/1bl AHAJIM3A

7.1. Heghenomempus u mypououmempus

Teopernueckne ocHOBBl Meroda. 3akoH Peneda. VYcmoBus  onpenenenuil.  [IpuGopsi,
YyBCTBUTEIBHOCTh M TOYHOCTh MeToja. [Ipumepsl mpaktuyeckoro npuMeHenus. Hedemnomerpuueckoe
orpezieNieHue XJI0pUA0B, Cylb(paToB B pacTBope. OOmIas XapakTepuCcTUKa METO/1a.

7.2. Kunemuueckue memoowl ananusza
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Teopernueckne OCHOBBI MeTona. THIIBI peaklui, HCIOJIb3YEMbIX B KHHETHYECKMX METOJax.
Kartanutnueckue peakuuu. OCHOBHbIE METOJIbI 0OpPaOOTKN KMHETUYECKUX AaHHBIX OCHOBHBIE ITPUEMBI
KMHETUYECKUX METO/I0B aHa/In3a. YyBCTBUTEIBHOCTb U CEJIEKTUBHOCTh METOJIOB.

[Tpumepsr npakTudeckoro npumenenus. Onpenenenue monuoaena (VI), onsdpama (VI1), kobansTa
(1. Obmias xapakTepucTUKa METOIA.

7.3. Tepmomempuueckoe mumposanue

TemmoBoit 3ddexT peaknmm kak aHamUTHYeCKUi curHan. CymHOCTh MeTona. Buj KpuBBIX
TEPMOMETPUUYECKOr0 TUTpoBaHUsS. JlocTOMHCTBa M orpaHuueHuss Metoga. OOnacTe MPaKTUYECKOTO
npuMeHeHns. OOmias XxapaKTepuCcTHKa METOIa.

1.4. Paouomempuueckue memoowl aHAIU3A.

Teopernueckne OCHOBBI Meroaa. KayecTBEHHBIM M KOJWYECTBEHHBIM aHanu3. lIpakTtuyeckoe
npuMeHeHue. OO011as XxapakTepuCTUKa METOIa.

1.5. Aemomamuszayus anaiusa.

[Tonatue 06 aBTOMAaTH3aLMU U MEXaHU3ALMHU XUMHUYECKOro aHan3a. CoOBpeMEHHbIE aHATUTHYECKHE
npuOopbl. MaTemaTuuecKkue METOJbl B IPAKTUKE pabOThl XMMHMKO-aHAJIUTHUECKUX JIabopaTOpHil.
[Ipumenenue DBM.

8. KommiekcHble coeilUHEHHs B pacTBOpax.

Ux crtpoenne wu kiaccudpukanus. Kunernueckas ycroiumBocTh. TepmoauHamuueckas
ycroiunBocTh. CTyneHuyaTble M CyMMAapHble KOHCTAHThl YCTOMYMBOCTU. PacuéT paBHOBECHBIX
KOHIIGHTPAallMil YacTUIl B pPacTBOpaXx KOMIUIEKCHBIX coeAuHeHuil. IIpuMeHeHHe KOMIUIEKCHBIX
COCIMHEHUH B XMMHYECKOM aHAIN3€. MeTOo bl pa3pylIeHNs] KOMIUIEKCHBIX COSUHEHUN.

OpraHuyeckue peareHTbl, UX JOCTOMHCTBA U IPUMEHEHHE B XMMUYECKOM aHaJIM3e.

9. Kuc/10THO-OCHOBHOE TUTPOBAHME.

IIpuMepbl NpPakTUYECKOrO TNPUMEHEHUS KHUCIOTHO-OCHOBHOIO THUTpOBaHUA. THUTpoBaHHE
XJOPUCTOBOAOPOAHOM, (ochopHON, YroiapbHOM, YKCycHOM KuciaoT. OrmnpeneneHue THAPOKCHIA
HaTpHs U KapOOHaTa HATPUs NPU COBMECTHOM MPUCYTCTBUH, ONpEEICHUE BPEMEHHOHN KECTKOCTH
BOJIbl, OIpEJENIeHHEe COJIE aMMOHHUS M a30Ta B OpraHUYecKHUX coequHeHusx no Keenbaanio,
oIpeJieJIeHUe CoJiel ¢ MpUMEHEHHEM HOHHOT0 oOMeHa. TUTpoBaHUE B HEBOJIHBIX PACTBOPUTENIAX.

10.CoBpeMeHHbIE METOABI AHATU3A

Penmeenocnexmpanvnvlie memoowi ananusa.

Teopernueckne oOcHOBBI MeTofga. (OCHOBHBIE  Yy3JIbl  PEHTTEHOCHEKTPalIbHBIX  MPUOOPOB.
[TpakTnyeckoe npumenenue. O01as XapakTepUCTHUKA METO/1A.

Macc-cnekmpanvhvie Memoo ananusa.

Teopetnueckne OCHOBBI MeTOha. KadecTBEHHBII M KOJWYECTBEHHBIN aHanu3. [IpakTuueckoe
npumeHenue. O01mIas XxapakTeprucTUKa METO/Ia.

4.3. Pazenbl 1a00paTOPHOIro NPaKTHKyMa.
Pa3znen 1. KauecTBeHHbII aHanu3
Pasznen 2. KonmyecTBeHHBIN aHAIN3
Pa3nen 3. ®usnko-xuMuueCcKre METO/Ibl aHAIN3a

4.4. KpaTkoe coaep:kaHue JJadOpaTOPHbIX 3aHATHIA.
Pa3nea 1. KauecTBeHHbIN aHATH3
N3ydenne xapakrepHbIX peakunii katnoHoB | — Il ananutnueckux rpymnm.
Amnanu3z cmecu katioHoB | — |1l ananuTH4eckux rpymnm B TBEPAOM BEIIECTBE.
N3ydenue xapaktepHbIX peakunii katnoHoB |1V — V| aHanuTH4eCKUX rpyril.
Amnanu3z cmecu kaTuoHoB |1V — VI aHanmuTHYecKuX Tpymnmn B TBEPIOM BELIECTBE.
N3yuenne xapakTepHBIX peaKMii aHUOHOB.
Xpomatorpapuueckuii MeToJ1 paziesieHusl U 0OHapy>KEHHsI KATHOHOB.
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Bymaknast ocamounasi xpomarorpadgusi.

AHnanu3 cmecu kaTioHOB | — VI ananuTrueckux rpymi (cxema pasaeieHus).

AHanus 2-X UHIUBUAYAIbHBIX COJIEH.

Paznen 2. KoanyecTBeHHBIH aHAJIN3

I'pasumempus. Onpenenenue cynbdara B Buse cyibdara 6apusi.

Tumpumempus.

Onpenenenue cMecH THIPOKCHIA M KapOoHaTa HaTpus B pPAacTBOPE METOJIOM KHCJIOTHO-
OCHOBHOT'O TUTPOBAHHS.

Omnpenenenue cojep aHus KaTHOHOB ( KoOajbTa, HUKENSA, KaaMHs, MapraHiia, keieza U Jp.) H
aHnOHOB (cynbdara, pocdara) KOMITIEKCOHOMETPUIECKUM METOJIOM.

Omnpenenenune xkene3a(ll) mepmanranaToMeTpUIECKUM METOJIOM.

Omnpenenenue meau(ll) nogomMeTpuyecKuM METOIOM.

Pa3nen 3. ®u3nko-xuMu4yecKHe MeTOAbl AaHAJIN3A

DnexmpoxumuiecKue Memoouvl.

Omnpenenenue coaepkaHusi COJSHON M OOPHOW KHUCIOT IPH UX COBMECTHOM IPHUCYTCTBUHU B
pPacTBOpPE METOJAOM MOTEHIIUOMETPUYECKOT'O TUTPOBAHUS.

Onpenenenue >xenesza(ll) B mpucyrcrBum sxeneza (L) ,ko6ansra(ll) B pacTtBOpe meromom
MOTEHIIHOMETPUYECKOTO TUTPOBAHHS.

Omnpenenenue uuHka (I1) Mmerogqom aMnepoMeTpuyecKOro TUTPOBAHUS.

Omnpenenenue cynbdaT HOHA UIN CEPHON KUCIOTHI METOJIOM BBICOKOYACTOTHOI'O TUTPOBAHUS.

Onpenenenue coiepKaHUsi HUTPATOB B BOJHOM pacTBOpE (MPUPOJHOM OOBEKTE) C MOMOIIbIO
HMOH-CEJIEKTUBHOTO AJIEKTPOIa.

Onmuuyeckue memooul.

doromerpuueckoe omnpeaenenue okenesa(lll), menu(Il) B pacTBOpe MNpsAMBIM  HJIHU
nuddepeHnanbHbIM METOIOM.

doToMeTprUeCcKOe OIpeaesieHHe XpoMaT-HOHAa M IepMaHraHaT-MOHA IPU HX COBMECTHOM
NPUCYTCTBUH B PacTBOpE.

doromerpuueckoe TuTpoBanue xeneza(lll) u meau(Il) mpu ux coBMECTHOM NPHUCYTCTBHH.

Hedenomerpuueckoe onpeaenenue cyabdar-uoHa.

Kunemuuecxue, xpomamozepaguueckue u mepmomempuseckue memoobsl.

Onpenenenne Moau0IeHa KHHETUUYECKUM METOOM.

Omnpenenenrne cMeCH aMUHOKHCIOT METOJIOM paclpeeanuTeNbHON XpomaTorpadpuu.

Omnpenenenne cratuueckoir oomennoi emxkoctu (COE) katnonura 8 H'-popme.

Omnpenenexnre a30THOM KUCIOTHI METOJIOM TEPMOMETPUUECKOTO TUTPOBAHMUS.

CnexmpanvHvie Memoowi.

PacmmudpoBka s3MHCCHOHHOTO CieKTpa criaBa Ha crekTporpadpe OCII-2M.

Omnpenenenue CcoAepXaHUS OJHOTO W3 HMOHOB Kalls, HATPHs, KaJblUs, JUTHUS METOIOM
YMHUCCUOHHOM POTOMETPUH MIaMEHHU.

Omnpenenenue cBUHIA (MU KaAMUS, pPTYTH) METOJIOM aTOMHO-a0COPOIIMOHHOI0 aHaIU3a.

KauecTBeHHBI aHaNM3 METANIMYECKOTO CIUIaBa METOJOM PEHTTEeHO-(IyOopecleHTHOTO
aHanu3a.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
[lpn peanuzanuu JUCHHUIUIUHBI «AHAJIUTHYECKas XHUMHUS» HUCHOIB3YIOTCA CIEAYIONUE
00pa3zoBaTebHBIC TEXHOJIOTHUH:
- pEUTHHTOBasi TEXHOJIOTHSI;
- TCXHOJIOTUA PAa3BUTUA KPUTHYCCKOI'O MBIIIJICHHAA,
- TEXHOJIOTHUS y4eOHOM TUCKYCCHUH,
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- rpymmoBas pabora.

HH(popMallMOHHBIE TEXHOJOIUWH, HCIOJb3YeMble MPU  OCYLIECTBICHUH 00pa30BaTEIbHOIO
nporecca o JUCHUIIINHE:

- TEXHOJIOTUH CMEIIAHHOTO O0YyYCHUSI.

6. YuyeOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOH PadoThl 00y4arOIMXCS

CamocrosiTenbHast paboTa CTYJICHTOB HalpaBleHa Ha YrITyOJIEHHOE CaMOCTOSTEIhHOE U3yUeHUE
OTJICNIbHBIX pa3lieJoB M TeM paboueld mporpammbl. CaMoCTOsATENbHAs padoTa CTYACHTOB MPOXOIUT B
dbopMe U3ydeHHs TEOPETUIECKOro MaTeprala (JeKInuid, peKOMEHIOBAHHOW JINTEPATYPHI, B TOM YHUCJIC H
CaMOCTOSTCIILHOTO IMOMCKa MarepuajoB B riobanpHON certw, Bkmodas DBC). K camocrosrenpHOR
paboTe OTHOCHUTCS TaKXe MOJArOTOBKA K JIA0OPATOPHBIM 3aHSATUSM C MCIOJIb30BAHUEM METOJIUYECKHX
YKa3aHWMU, PaCIIOJIOKCHHBIX Ha caiite onbmmoreku UBI'Y (31ekTponHas OubnmnoTeka):

COopHUK 3a1a4 no aHaautndecko xumuu / MUBad roc. yH-T ; coct. T. B. XouenkoBa .— MBaHOBO
s BI'Y, 2011 .— 83 c. URL: http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/hochenkova 2011.htm

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeACTB /UIA TeKYLIero KOHTPOJIsI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYaIOIMXCS 110 JUCHHUILJIMHE

Kontponb Tekymieil ycrneBaeMOCTH OCYILECTBIISETCS IO PEUTUHIOBOW OLIGHKE TeKyllel
ycrieBaeMoctd B 100-0anmpHOMN mIKasie, KOTOpasi CKIIabIBACTCS M3 OLIEHOK 32 PE3YJIbTaThl BBIITOJIHEHHS
CTYACHTOM J1a0OpaTOpHBIX paboT (OLEHMBACTCS TOYHOCTh pe3yibTaTa XHWMHUYECKOTO aHajau3a Hu
Ka4ecTBO OT4€Ta MO paboTe), 3a MPaBHILHOCTH BBHIMOJIHEHUS NHUCHMEHHBIX KOHTPOJBHBIX paboT
pacy€THOro Xapakrepa, 10 pe3yJbTaTaM C/layd KOJJIOKBUYMOB U UTOTOBOTO 3a4€Ta.

PEMTUHIOBA S OLIEHKA TEKYIIEN YCITEBAEMOCTU
10 KypCy «AHaJIUTHYECKass XUMHUS»
1) Cpoku BBINOJHEHUS KOKIOTO U3 BHIOB PadOT OMPEACISIOTCS TNIAHOM-TPpahUKOM MPOXOXKICHHS
MPAaKTUKyMA.
2) Jlns gomycka K chade dK3aMeHa HeoOXOJWMO HaOpaTh He MeHee 35-TW peHTHHTOBBIX OayljioB
IIPU YCJIOBUU MOJHOTO BBITIOJIHEHUS y4eOHOT O TUIaHa.
3) Crynenr, HaOpaBmmii B cemectpe MeHee 20-TH 0aylIoB, K dK3aMEHY HE JOMYCKAeTCsS U MOXKET
OBITH OTYMCIIEH 32 aKaJIEMUUECKYIO HEYCIIEBAEMOCTb.
4) Illkana nepecyeToB CyMMbl PSUTHHTOBBIX OAJUIOB B OOBIYHBIC OLICHKH:
e 85— 100 6amioB — «OTIUIHO
e 70—-840amma - «XOpOULIO»
e 5569 0amnoB - «yAOBJIETBOPUTEIIEHOY.

K cnaue 3a4uéra nomyckaroTcs CTyEHTHI, BHITOJHHUBILINE BCE J1JAOOPATOpHBIE pabOThI, KOHTPOJIbHBIE
paboThl U cHaBUIME BCE KOJUIOKBUYMBI C HE MEHEE 4YeM YJIOBJIETBOpPUTENbHOU oueHkoi. K cnaue
9K3aMeHBbI JIOMYCKAIOTCS CTYACHTHI, HaOpaBIIle He MeHee 35-TH PeUTUHTOBBIX OayioB. MakcumalbHas
CyMMa PEHTHHTOBBIX 0aylIOB Tiepe]] 3k3aMeHoM — 60.

DK3aMeHbl NPOBOAATCA B (OpPME YCTHOTO OTBETa Ha BONPOCHl OHMIIETa, COCTOSIET0 U3 2-X
TEOPETHYECKUX BOIIPOCOB M OJHOW 3aJ1auu pacd€THOro xapakrepa. OTBET OLIECHMBAETCS B PEUTHHIOBBIX
6amutax. MakcuManbHOE YHCIIO PEUTHHIOBBIX OAJIIOB 3a 9k3aMeH — 40. DK3aMeH He 3a4MThIBAETCS, €CIIH
olleHKa 3a Hero MeHee 20-tu OamtoB. OKOHYATeNbHASI OLIEHKA 3a 3HAHUE IUCUUIUIMHBI CKJIa/IbIBAETCS U3
CYMMBI OLIEHOK 3a IIPAKTUKYM U 3a DK3aMEH.

8. YueOHO-MeTOAMYEeCKOe M MH(OPMALIMOHHOE 00ecnievyeHre TUCHHIIUHBI
OcHoBHas JuTepaTypa
1. AmnanuTtHueckas Xumus: GU3NKO-XUMUYECKHE U (pru3nyeckre MeTo bl aHajIu3a : yuebHoe mocooue /
WN.H. Moguan, T.C. 'op6yHoBa, 11.11. EsrenneBa, P.I'. PomanoBa ; MunucrtepcTBo 00pa3oBanus u


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+28432+RU%5CIvSU%5Cbooks%5C27757%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+28432+RU%5CIvSU%5Cbooks%5C27757%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/hochenkova_2011.htm
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Hayku Poccun, @enepanbHoe TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BhICIIIErO MTpodeccnoHanbHOro 00pa3oBanus «KazaHCKH HallMOHABHBIN UCCIIEI0BATEbCKUMA
TEXHOJOTHYECKH yHUBEpcUTeT». - Kazans : M3narenscteo KHUTY, 2013. - 236 c. : un., Tadum.,
cxeMm. - bubnuorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DnexTponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259010
2. Eroposa, O.A. OCHOBBI KAU€CTBEHHOTO M KOJMYECTBEHHOTO aHANN3a | KOHCIEKT JIKIIHA /
O.A. Eropoga. - M. : Poccuiickuii yauepcureT n1pyx0bl HapoaoB, 2013. - 142 c. - ISBN 978-5-
209-05160-2 ; To e [DnekTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=226462
3. Amnamutmdeckas xumus : yaueoHoe nocooue / A.1. Anapnes, T.I1. Anekcanaposa, A.A. Kazakosa,
O.B. Kapynuna ; MunucrepctBo o0pa3zoBanus u Hayku Poccuiickoit denepanuu, HoBocubupckuit
roCy/1apCTBEeHHBIN TeXHUYeCckuil yHuBepcuret. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tadm1.
- bubmuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To e [DnekTpoHHBIN pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=438291
4. Anamutudeckas xumus : yaebnoe nocooue / A.1. Amapues, T.I1. Anekcanaposa, A.A. Kazakona,
O.B. Kapynuna ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoit denepannu, HoBocnbupckwii
rOCYJapCTBEHHBIN TeXHUYeCKuid yHuBepcutet. - HoBocubupcek : HI'TY, 2015. - 92 c. : cxewm., Tab.
- bubmuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To xe [DnexTpoHHBIN pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=438291
5. Pemienue 3a7a4 no aHanuTHYECKoi xumuu : yueOnoe nocodue / I'.H. Ulpaiidman, I1./1. Xanduna,
O.H. Bynrakosa, H.B. lBanoBa ; MunuctepcTBo o0pa3oBanus u Hayku P®, OenepabHoe
rocy/1apCTBEHHOE OI0/KETHOE 00pa30BaTEeNIbHOE YUPEXKACHUE BhICIIEro IPpo(hecCHOHATBLHOTO
obpazoBanus «KemMepoBCKHil rocyqapcTBEHHBIN yHIUBepcuTe™ ; of pea. I.H. llpaiidman. - 3-¢
u3 1., nepepad u gom. - Kemeposo : KemepoBckuii rocynapcTBeHHbIH yHuBepeuTeT, 2015. - 208 c. :
tabu. - ISBN 978-5-8353-1821-6 ; To xe [DnekTpoHHBIH pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=437487
JlonoJIHUTeIbHAS JTUTepaTypa
1. ®apyc, O.A. Ousnueckue U (PUINKO-XUMUYECKHUE METOJbI aHaIH3a: JabOpaTOPHBIN MPAKTUKYM :
yaebHo-MeToanueckoe nmocooue / O.A. @apyc, I'.U. Sxymesa. - M. ; bepnun : [lupekr-Menua, 2015. -
78 c. : . - bubnuorp.: c. 60-62. - ISBN 978-5-4475-5682-2 ; To xe [DnexTpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375309:
Pecypcel nH(OpMannOHHO-TETEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»:
Cucrema »5JIEKTPOHHOM TOJAEpPKKUH oOpa3oBarenpHOro rmnpouecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru
ITpodeccuonanbHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:
OBC «YHuBepcuteTckas OnbnmuoTeka onaaitn» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onekrponnas oudanorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office, uarepuer-6paysep Internet Explorer, Moii yauBepcurer.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CIHUTIIHHBI

VY4eOHble ayIUTOpUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIIA C KOMILJIEKTOM CIEUHAIU3UPOBAHHONW yueOHOM
MeOenn W TEXHUYECKHMH CpEICTBAMH OOYYCHHs, CIYXAIUMH JUIsI TIPEIOCTABICHUS Y4eOHOM
uHpopMaluu O0JIBIION ayIUTOPHH;


http://biblioclub.ru/index.php?page=book&id=259010
http://biblioclub.ru/index.php?page=book&id=226462
http://biblioclub.ru/index.php?page=book&id=438291
http://biblioclub.ru/index.php?page=book&id=438291
http://biblioclub.ru/index.php?page=book&id=437487
http://biblioclub.ru/index.php?page=book&id=375309
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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JlaGopatopus, ocHalieHHast 1a00paTOPHBIM 000PYZAOBAaHHEM, KOMILICKTOM CIIEHUAIN3UPOBAHHON
y4eOHON MeOeN U TEXHUYECKUMH CPEJICTBAMU O0yUYCHHS.

- AToMHBII abcopbumometp criekTpomerp «KBanT» - 1 mT.

- PeatrenoBckuii payopumerp «Crapk» - 1 mrT.

- ®oromeTtpsl u koaopumeTpsl (KOO, KOK-2, KOK-3, POK-56M) - 7 mir.

- Hedpenomerper (HOP, HOM) — 2 miT.

- Monomepsl — 5 .

- binoku aBTomatuueckoro turpoBanus bAT — 7 mit.

- Cnextponpoekrop — 1 mir.

- Ocuumometp — 1 mir.

- YCTaHOBKY /JI1 aMIIEPOMETPUYECKOTO TUTPOBAHUS — 2 HIT.

- Hentpudyru — 3 mr.

- Becobr ananmutnaeckue BJIP-200 — 16 .

- CymunibHble mKagbl — 2 mWT.

- MydenbHas neus — 1 mr.

- XuMu4eckas nocyaa

- XMMU4ECKHE PEAKTUBBI

[Tomemenue aJis CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaU3HUpOBAaHHON
yueOHOU MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUCHUS K cetn «HTepHeT» n
obecnieuenueM gocrymna B DUOC.

JlemoHCcTpalMoHHOE 00OpYy/IOBaHUE U y4EOHO-HAIVISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKLIMOHHOIO
THUIIA, 00ECTIeYNBAIOIIME TEMATUYECKUE WILTIOCTPALIUU: AIEKTPOHHBIE TOCOOUs (TTPEe3CHTALINN )
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ABTOp padouyeii MporpaMMbl JAUCHHUIUIMHBI. K.X.H., JTOIEHT Kadeapsl QyHIaAMEHTAIbLHOU U
npukinaaHo xumuu [Isipay 1. O.

[lporpamma paccMOTpeHa U yTBepKJAeHa Ha 3acelaHuu Kadeapsl (yHIaMEHTAIbHOW W
npuknaanoit xumuu 30 aBrycra 2023 ., mpotokoin Ne 1.

[Tporpamma oGHOBIIEHA
MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 1.
CornacoBaHo:

PykoBoautens OII /

(mozrucs)



