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1. Henu ocBOeHMS TN CHUIITTHHBI

enpr0 OCBOEHUS NUCUUIUIMHBI «AHAIUTHYECKass XUMHS» SBISETCA KaK M3y4YEHHE OCHOBHBIX
TEOPETUYECKUX TIOJIOKEHU AHAIMTHUYECKOM XHWMHHU, TaK M OCBOCHHE METOJIOB KAYECTBEHHOIO U
KOJIMYECTBEHHOTO aHAIM3a COECIMHEHMI, MMEIOIIMX MPUKIAJHOE 3HA4YeHHE. A TakXkKe H3ydeHUe U
OCBOCHHE OCHOBHBIX (DM3HKO-XMMHYECKUX METOJIOB aHATN3a U MX BO3MOKHOCTEH MPH OMPEACTICHUH KaK
OpPraHUYECKUX, TaK U HEOPraHUYECKUX COCIUHEHH. DTO HEOOXOAUMO JIs MOATOTOBKU CIICIIUAINCTOB K
HAYYHO-HCCIIEIOBATEIbCKON paboTe M MPON3BOACTBEHHO-TEXHOJIOIMUECKON AEATEIbHOCTH, CBI3aHHOH C
UCIIOJIb30BAHUEM AHAJIMTUYECKHX PEareHTOB, TaKKe Kak M Ui INOATOTOBKM K JajbHEHIIEH
MEIarOrM4eCKON IEATEIIbHOCTH.

2. MecTo nucuumiuHbl B cTpykType OIT

JuctumuimHa «AHaTWTHYECKAs XWMES) OTHOCHTCS K OOSI3aTCIIBHOM YacTH 00pa3oBaTeIbHOU
porpaMMel. Y CIIENTHOE OCBOCHHE JTaHHOM AUCHUIUIMHBI OyJeT criocoOCTBOBATh TOTOBHOCTH CTY/ACHTOB
K M3Y4YCHHIO (PU3HYECKON XUMUH, YCIICIITHOMY IPOXOXKJICHUIO MPOU3BOICTBEHHOM MPAKTUKH, CBSI3aHHOU
¢ HUP, a Taxke B Hay4yHO-HCCIIEIOBaTENbCKOW paboTe B 00JacCTH TEPMOAMHAMUKH XUMHYECKHX
peakuuii, NpoIeccoB KOMIUIEKCOOOpa30BaHUs B paCTBOPAX.

CTyneHT, NPUCTYNAOMUI K U3YyYEHHUIO JUCUUIUIMHBI, JOJKEH 00JaaaTh 0a30BBIMU 3HAHUSMU
o01Ield U HEOPraHM4YECKOM XMMHUM, YMEHHEM pellaTh TUIOBBIC 33/1aud IO pacdyeTaM pPaBHOBECHM B
pacTBope.

st ocBOGHMSI TaHHOW JUCHUTIIMHBI 00yUYaOIIUICS TOTKEH:

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

YMeTh: TPOBOJWUTH HANpPABIICHHBIM TIOWCK, aHAJIM3UPOBATh W pedepupoBaTh ydEOHYIO
JIUTEepaTypy, BbIpabaThIBaTh Ha OCHOBE €€ pAallMOHAIBPHOTO aHAIW3a CBOK TOYKY 3pEHHS IpH
OOBSICHEHUH SKCIEPUMEHTAIbHO HAOJI0/IaeMbIX SIBIICHUM; PAclo3HaBATh KJACCHI COCAMHEHUU IO HX
XUMHYECKOH dopmyIe.

NMeTh: HaBBIKM COCTAaBJIEHUS YPAaBHEHUN OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX MPOIECCOB U
peaxiuii HOHHOTO OOMEHa, THIPOJN3a COoJiei; mpeAcTaBleHus 00 0COOCHHOCTSIX TUCCOLMAIUU CIA0BIX
AJIEKTPOJIUTOB B BOJHBIX PACTBOPAX; HABBIKH MPOBEJCHUS FJIEMEHTAPHBIX XUMHYECKUX OIBITOB.

3. Illlanupyemble pe3yJbTaThl 00yYeHHs M0 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUILINHA

[Tpu ocBOEHMH AMCHHUILIMHBI (POPMUPYIOTCS CIEAYIOLINE KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIeHUIO IOATOTOBKU:

a) obmenpodeccuonansubie (OIIK):

OIIK-2 - Cnoco0OeH MpoBOIUTh XMMUYECKUH SKCIIEPUMEHT C HCIHOJIb30BAHUEM COBPEMEHHOTO
000pyI0BaHus, cO0JII0/1asi HOPMbI TEXHUKU O€30TIaCHOCTH;

0) mpodeccuonansusie (I1K):

[1IK-1 - CrnocobeH mnaHupoBaTh pabOTy M BBIOMpPATh aJE€KBAaTHbIE METOJbl PELICHUS HAYYHO-
UCCIIEIOBATEIbCKUX 33734 B BBIOPaHHOW OOJACTH XMMHHU, XMMHYECKONW TEXHOJOTMU MM CMEXKHBIX C
XUMHUEH HayKax;

[1K-3 - crmocobeH Ha ocHOBe KpuTHueckoro aHanuza pesynbratoB HUP u HMOKP onenuBath
NEePCIEeKTUBBl X MPAKTUYECKOT0 MPUMEHEHHUS U MPOJODKEHUsS paboT B BHIOpaHHOM 00JacTH XMMUH,
XUMHUYECKON TEXHOJIOTUH WM CMEXHBIX C XUMHUEN HayKax.

3.2. [lepeyens MJIAHHPYEMBbIX Pe3yJLTATOB O0OY4YeHUs] MO JAMCIHUILUIMHE, COOTHECEHHBIX ¢
(popMHpyeMBbIMH KOMIIETCHIUSIMHU

B pe3ynbraTe 0OCBOSHUS TUCHUIUIMHBI 00yYarOIUICs TOJKEH:

3HaTh:

TEOPETUYECKHE OCHOBBI KJIACCMUYECKHX METOJOB XMMHUYECKOTO aHalIHu3a, TEOPETUYECKHUE OCHOBBI
IIMPOKO MPHUMEHSAEMBIX (U3UKO-XUMHUYECKHUX METOJOB aHajau3a (3MUCCHOHHAs U abcopOIMOHHAas
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CIIGKTPOCKOIUS,  DIICKTPOXMMHUYECKHe ©  Xpomarorpapuueckue Meroabl) (OIIK-2);  umersb
IPEJCTAaBICHUE O TEOPETUYECKUX OCHOBAaX M AHAJUTUYECKMX BO3MOXKHOCTAX (PU3MUECKUX METOOB
xumudeckoro anaimmza (SIMP-, DIIP- cnekrpockomnus, pamuomerpudeckue meronasl u ap.) (ITIK-1);
METOAMKH IPOBEJECHHUS KAYECTBEHHOIO0 M KOJIMYECTBEHHOI'O0 XMMMYECKOI'O aHaJIM3a KIACCHUYECKHMHU
xumuaeckumu Meronamu (I1K-1); meTonuku mpoBeaeHUs] XUMUYECKOTO aHalk3a OCHOBHBIMU (DU3UKO-
XMMHYECKMMHM  METOJaMM  aHaju3a  (SMHUCCHMOHHAas M aOCOpOLMOHHAs  CHEKTPOCKOIu,
NEKTPOXUMHUYECKUE U xpomaTorpaduyeckue Metoanl) (OI1K-2);

YMmers:

OPUMEHATh 3aKOHBl XWMHUHM JJIS MPAaBUIBHON HMHTEPIPETALMU PE3YIbTaTOB HM3MEPEHHN IPH
nposeneHnd  xumudeckoro ananuza (IIK-1); BBIIOMHATE XHMHYECKHE aHAIHM3bl KIACCHYECKHMHU
XUMHYECKIMH METOJJAMH W OCHOBHBIMH  (PH3UKO-XMMHUYECKUMH METOJaMH (IMHCCHOHHAS U
a0COPOIMOHHAS CIIEKTPOCKOIIHS, 3JIEKTPOXUMHUECKHE B XpoMaTorpaduueckue metosl) (OITK-2)

Nwmers:

HaBBbIKM BbIOOpa METO/a XMMUYECKOI0 aHalIM3a U IUIAHUPOBAHMS ONTHUMAIBHBIX YCIOBUI €ro
nposeenus (I1K-1); HaBbIKM BBINOJIHEHHSI OCHOBHBIX OIEpalMii XUMUYECKOTO aHan3a (B3BEIIMBAHHUE,
pacTBOpeHHe IpoObl, pa3/ielieHue CMecel BEIECTB, IPOBEICHUE aHATUTUUECKUX PEaKLuil, TATPOBaHUE
u np (OIIK-2); HaBbikM pabOThl HAa CEPUHHBIX XUMHKO-aHAIUTHYCCKHX MpuOOpax (poromerpax,
HoHOMepax, TuTparopax u ap.)(OITK-2).

4. O0beM U coiepsKaHHe TN CHUTITTHHBI

O0bem auctuuinHbl coctapisiet 20 3aueTHbIX enuHull (720 akaJeMHYeCKIX YacoB).

4.1. Coaep:xkanue TUCHHILTHHBI IO pa3aenaaM (TeMaM)

OO0beM MHOW KOHTAKTHOH PabOTBhI M CaMOCTOSITEIIBHONH pabOThI 00yUYaAIOMIErocs IO TUCIUTUINHE
yKa3aH B yueOHOM IJIaHe 00pa3oBaTeIbHON MPOrPaMMBI.

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 3JEKTPOJIUTOBY (pEelIeHne
3aJ1a4 MOBBIIIEHHOM CJI0KHOCTH)

3 Teopernueckue OCHOBBI | 3 20 25 2 KOJJIOKBHYMa IO TeMaM
AHAJIMTHYECKON XUMUH JAHHOTO pa3fena, OTYEThI 1O 2
nabopaTtopHbIM paboTaM
4 Pemienne 3agau  mo  Teme 3 17 2 KOHTpPOJIbHBIE PabOTHI
«KonnuecTBeHHBIH aHan3»
(pemieHne 3amad  MOBBILIEHHOM
CJI0KHOCTH)
5 KonnuecTBeHHBIM ~ XMMUYECKUH | 3 28 46 2 KOJUIOKBHYMa IO TeMaM
aHanus3 JIAHHOTO pa3/ena, OTYEThI 10
10 mabopaTopHBIM paboTam
Wroro 3a cemectp: 68 96+32 DK3aMeH

6 ‘BJIeKTpOXI/IMI/ILIeCKHe METObI 4 20 30 1 xomnokBUyM 1O TeMaMm
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aHaiau3a JIAHHOT'O pasJielia, OTYETHI 110 5
71a00paTOPHBIM paboTam
7 CrexTpalibHble METO/Ibl aHATN3a 4 20 30 1 KO/UIOKBUYM TI0 TeMaMm

JAHHOTO pa3jiena, OTYETHI Mo 5
71a60paTOPHBIM paboTam

8 Pemienne 3amady 1o TeMe 4 30 2 KOHTPOJIbHBIE PaOOTHI
«DU3UKO-XUMHUYECKUE  METOJbI
aHaIN3a» (peuienue 3a/1a4
MOBBIILIEHHON CIOXHOCTH)
9 Metonabl pasaeneHus " 4 12 20 1 KOJUIOKBUYM TIO TeMaM
KOHLICHTPUPOBAHUS JAHHOTO pasJielia, OTYETHI 110 3
n1ab0paTOPHBIM paboTam,
JOMaIllHee 3aJaHne
10 | Ipyrue meTomabl aHanu3a 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 ONMCAHHE COAEPKAHUSA JUCUMILIMHBI 110 pa3jienaM (TeMam)
Pazpen 1
KAYECTBEHHBI XUMUYECKUI AHAJIN3

[lonatne o Hayke «AHaJIUTHYECKass XUMHsS», €€ uenu U 3anaud. Kiaccuduxanus MeTonoB
XUMHUYECKOro aHanus3a. OCHOBHBIE ATalbl Pa3BUTUS aHAIUTUYECKOW XMMHH. 3HAUEHUE aHAJIUTUYECKON
XUMHH B HAPOJIHOM XO35MCTBE, HAYKE, €€ CBS3b C IPYTMMHU HAyKaMHU.

[lonsATHE O Ka4YEeCTBEHHOM XHWMHYECKOM aHainu3e. AHAIWTHYECKHE pEaKIUuu, HX CBOWCTBA.
Crenuduueckue, CeJIeKTHBHbIE M TPYIIOBbIE peareHTbl. YCIOBHUSA BBIIOJIHEHUS aHAIUTHYECKUX
peaKunii.

JIpoOHBIN M CUCTEMATUYECKUN METO/1bl KAUeCTBEHHOI'0 XUMHUECKOT0 aHaJIn3a. MeTo bl pa3aeieHus
HMOHOB B CUCTEMAaTHUYECKOM 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 cnabble 3JEKTPOJIUTHI.

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

Teopuss kucioT M oOcHOBaHUW AppeHuyca, npoToauTudeckas Tteopust bpéncrena-Jloypu.
Knaccudukanus pactBoputenef 1Mo UX NPOTOIUTUYECKUM  CBOWCTBaM. ABTONPOTOJIN3
ampunpoTHeIX (aM@oTepHBIX) pacTBOpuTeneii. MoHHOe mpous3BeneHHe BOABL. BomopomaHbIi
noka3zareinsb (pH). [llkana kucioTHOCTH BOAHBIX pacTBOPOB.

CunbHple M cinabble KUCIOTHL. Jluccoumanusi ciaObIX KHCJIOT, KOHCTAaHTBI KHCJIOTHOM
auccounanuu. KucioTHass aucconuanus akBa-KOMIUIEKCOB KaTMOHOB METAUIOB  (THUAPOJIN3
KaTHMOHOB), KOHCTAHTHI KMUCIOTHOM AMCCOUMANU (THAPOITH3A).

CunpHble W ciabble OcHOBaHUA. Jluccomumanms caa0bIX OCHOBAaHHWM, KOHCTAaHTHI OCHOBHOM
muccoranui. OCHOBHAsE JUCCOIMALUS AHMOHOB CJIA0BIX KHUCIOT (TUAPOJIU3 AHHUOHOB), KOHCTaHTHI
OCHOBHOI auccouuanuu (ruaposnusa). Conpsik€HHbIE MPOTONUTHYECKUE (KUCIOTHO-OCHOBHBIE) MAaphl.
B3auMocBsI3b KOHCTaHT UX KUCJIOTHOW M OCHOBHOW JUCCOLIMAIINH.

Crenenp nucconuanuy ciaboro 3JeKTPOJUTa, 3aBUCUMOCTh OT KOHIIEHTpPAllMM U KOHCTaHTHI
JUCCOLIMALINY.



OcHoBHas nnpoeccroHalIbHas 00pa3zoBaTeIbHas IPOrpaMma
04.05.01 dyngamenTanpHas U TPUKIAIHAS XUMHES
(PyHnameHTaIbHAS ¥ IPUKJIATHAS XUMUS)

Pacuérsl pH B pacTBOpax CHIBHBIX KHCIOT M OCHOBaHUMN, B pacTBOpax ciaaObIX KUCIOT U
COIPSDKEHHBIX ¢ HUIMU OCHOBAHHUH, B pacTBOpPax C1a0bIX OCHOBAHUH U CONPSKEHHBIX C HUMU KUCIIOT.

Huccoumarusi ciaabblX MHOTOOCHOBHBIX KHCJIOT M OCHOBaHMWA. KOHCTaHTBI —CTyneH4YaTON
mucconnanuu. Pacuérel pH M paBHOBECHBIX KOHILICHTpalUil BCEX MPOLYKTOB CTYNEHYaTOU
JUCCOLIMAIIUY.

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

2.2. bBydepHbie pacTBOPHI.

Wx cocras, cBoiicTBa u npuHIu aercTBus. Pacuérel pH Oydepubix pactBopoB. bydepHast EMKOCTb.

2.3. Peakiiuu OKHUCIIEHUA-BOCCTAHOBIICHHUS.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE (PEA-0KC) MOTEHIMAIIBI, IPUHIUI UX U3MEpPEHUs. YpaBHEHUE
Hepucra. CrangapTHBIH OKUCIUTENIbHO-BOCCTAHOBUTENBHBIN (peI-0KC) MOTEHIMAN. Y CIIOBHBIN pea-oKc
MNOTEHLHUA.

Pacy€r KOHCTaHTBI paBHOBECHS W HANpPAaBICHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM DPEAKLMM IO
CTaHJapPTHBIM peA-oKc noreHuuanaMm. dakTopsl, BIUAIOIIME HA PEI-OKC MOTEHIMAIbl U HaIlpaBJICHUE
peaxkuuu.

CKOpOoCTh U MEXAHU3M PEAKLIMI OKUCIIEHUSA-BOCCTAHOBIICHUS.

2.4. PaBHOBECHE 0CaJIOK-PACTBOP.

IIpousBenenne pacrBopuMocTu. PactBopumocTb. @DPakTOphl, BIMAKOIIME HA PaCTBOPUMOCTD.
Conesotii addekr.

Metoabl pacTBOpeHHsI OCaaKoB. Pacu€rbl pacTBOPUMOCTH B BOJIE, B PAcTBOpPE C HU3OBITKOM
0CaJUTENsl, B KUCIIOTAX, LIeJloyax, 3a cYéT peakunii KomiiekcoooopazoBanus. KapOoHuzamus.

PaBHOBecusi mpu ocaxAeHUM 2-X MaJlOpPACTBOPUMBIX COEIUHEHHH ((paKIUOHHOE OCaXJEHUE).
Pacuér ycnoBuil pasaeneHus.

Coocaxaenue. [Ipuuunel coocaxieHus (ancopOuus, OKKIH031s, U30MOPHU3M).

Komnonnnsie pactBopsbl, ux cBoiicTBa. CTpoeHHE KOJUIOMAHBIX YacTull. Koarymsanus KoJUIouaHOTro
pactBopa. [lentuzanus ocanka.

Pasznea 3.
KOJIMYECTBEHHBIN XUMWYECKWI AHAJIN3.

Knaccugukanus MeTo10B KOJMYECTBEHHOTO aHAIIN3A.

3.1. I'paBuMeTpuyUecKuii aHaau3

Metoapl rpaBUMETpUYECKUX ompeaeneHuil. Cxema TpaBUMETPUYECKOTO aHalIW3a IO METOAY
OCAXKICHHUS.

@®opma ocaxaeHus, TpeOoBaHMA K Hel. DakTopbl, BIUAIOIIME HA TIOJHOTY OCAaXACHUS.
OTHOCHUTEIBHOE TMEPECHIIIEHHE M CTPYKTypa oOcajKa. YCJIOBHS OCAXKICHHS KPUCTAIUIMUECKUX U
amopdHbIX 0cagKoB. ['oMoreHHoe ocaxaeHue (MeTo ] BOZHUKAIOUINX PEeareHTOB).

KonnuecTtBeHHOE  pa3jenieHne METOJOM  OCaXJeHUs (CeNeKTUBHOE  OCaXJCHHE) MYTEM
perynupoBanus pH. Pacuér ycnoBuii cenektuBHOro ocaxaeHus ruapokcuaa xenesa (1) ammuakom B
npucyrctBur Maraus (l1). CenexTuBHOE oOcaxJeHHE C HCIHOJIb30BAaHUEM KOMILIEKCOOOpPA30BaHUS.
Pacuér ycnoBuii ocaxxaenus kanbuus (1) okcanatom ammonus B npucyrcrsun maraust (11).

Baxueilimue oprannueckue ocaautenu. X 1ocTOMHCTBa U MPUMEHEHUE B I'PaBUMETPUUYECKOM
aHanu3ze. ['paBumerpuueckas popma, TpedoBanus k Hell. PacuéTel B rpaBUMETpUUECKOM aHAJIM3E.

3.2. TutpuMeTprUYECKUN aHATIU3.

Knaccugukanus MeTo0B TUTPUMETPUUYECKOTO aHanu3a. Bkl TUTpUMETpUYECKHX ONpeaeIeHUH:
npsiMOe W OOpaTHOE TUTPOBAHHE, OMpEIeNieHHe MO 3aMelIeHUI0, peBEepCHUBHOE. MeToasl (CrocoObl)
OINpPEAEIIEHUS: METOJ] OTJEIIBHBIX HABECOK M METO/ MUIIETUPOBAHUSI.

3aKOH DJKBUBAJECHTHBIX OTHOWIEHHH. OKBUBAJIEHT, (akTop -HKBUBAIEHTHOCTU. CrnocoOsl
BBIPAKEHUSI KOHLEHTpPALMU B TUTPUMETPUM (MOJSpHas, MOJSIpHAs KOHLIEHTpPALUs SKBHBAJICHTA
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(HOopMasibHAsl), THUTpP, YCJIOBHBIA THUTP, MONPABOYHBIA KOAI(PPUIMEHT K KOHIICHTPAIUH), WX
B3aUMOCBS3b. PacuéThl B TUTpUMETPHUUYECKOM aHAIHU3eE.

Crannaptheie (paboume pacTBOpPbI), METOAbl MX CTaHgapTu3anuu. [lepBUYHBIE CTaHAAPTHI,
TpeOoBaHus K HUM. BTopuuHnblie cranaapTel. @UKCaHANbI.

3.2.1. Kucnommno-ocHognoe mumpogaHue.

CymHocts Metona. TpeOoBaHMS K peakiusM, paboyue pacTBOpPbl, HMX MPUTOTOBICHUE U
CTaHJapTU3aLUsl.

[TocTpoeHne KpHUBBIX TUTPOBAHUS CHIBHBIX M CJIA0BIX KHCIOT UM OCHOBAaHHUN, MHOTOOCHOBHBIX
KHUCIIOT U OCHOBaHuUM, cojeil. CreneHb OTTUTpOBaHHOCTH. CKadyoK Ha KpUBOW TUTpoBaHUs. DakTopsl,
BIIUSIOLINE HA XapaKTep KPUBOU TUTPOBAHUS M BEIMYMHY CKAUKa.

KucnorHo-ocHoBHBIE WHAMKATOphl. MoHHas u XpomodopHas TEOpHH WHAMKATOpoB. WHTEpBai
nepexojia OKpacKd M TOKaszaTelb TUTPOBaHUS WHIUKartopa. WMHaukaropHele omuOku. Bwibop
MHAMKATOpa JIJIsl YCTAaHOBJIEHUSI KOHEUHOM TOUKU TUTpoBaHMsl. CMelllaHHbIE UHAUKATOPBI.

3.2.2. Tumposarue no memooy ocanicoOeHus.

CymHocts Meroma. TpeOoBanuss k peakuusiM. lloctpoeHue kpuBbIX TUTpoBaHUs. DakTOpBHI,
BIIUSIONINE HA XapaKTep KPUBOU TUTPOBAHUS U BEIMYMHY CKAYKa.

Aprentomerpus. (Pomanomerpusi). CymHOCT MeTO/a, pabovnMe pacTBOPBI, UX CTaHIAPTH3ALUS.
MeTtoapl  (GuUKCHpOBaHHMS TOYKH SKBHBAJIEHTHOCTU: MeToAsl Mopa, QPomsrapga. Ilpumenenue
a1cOpOIIMOHHBIX UHANKAaTOpoB. Meron dasHca. [IpakTrHueckoe IpuMeHEHHE.

Mepkypomerpusi. CylHOCTh MeTOJAa, pabouyuil pacTBOp, €ro cranpaptrusanus. WHIUKaTopbI.
IIpakTHueckoe NpUMEHEHNE.

3.2.3. Tumposanue no memooy KOMNiIeKCo0Opaz08anusi (KOMNIEKCOMempusi).

CymnHocts MeTtoia. TpeGoBaHuUs K PEaKIUsM.

Mepkypumetpus. CyImHOCT MeTOAa, pabouuii pacTBOp, €ro craHmaptuzanus. WHIUKaTOpHI.
IIpakTHueckoe MpUMEHEHNE.

Kommnekconomerpuss  (xemaromerpusi). CymHocTh MeTona, pabouyuii  pacTBop, ero
CTaHJIapTHU3aLHUsl.

VYcloBHBIE KOHCTaHTBl yYCTOMUMBOCTH. [locTpoeHHME KpPUBBIX TUTPOBAHHS 1O METOAY
KOMIUIEKCOHOMETpUH. DaKkTOphl, BAUAIOUINE Ha BEINYMHY CKauKa Ha KPUBOM TUTPOBAHMUS.

Baxneiiie  MeTamoXpoOMHBIE — WHAMKATOPHl  (METAJUIMHIMKATOPHI),  MPUMEHSIEMblE B
KOMIUIEKCOHOMETPUH, IPUHIUH UX AeicTBus. Criennduyeckue HHAUKATOPHI.

CriocoObl  XeIaTOMETPUUYECKOrO0  TUTPOBAHMs:  MpsMoe, oOpaTHoe, 0  3aMEUICHHUIO,
ankanuMerpuueckoe. MaKkTopbl, OMPENESIONINe ClI0CO0 TUTPOBAHMSL.

[Ipumepbl TpaKTUUECKOTO MPUMEHEHUSI KOMIUJIEKCOHOMETpUU. OnpeaeneHne Kajablius, MarHus,
IUHKA, KaJMUus, HHUKeNs, KobambTa, MapraHia, xeiesa, amioMuHus. OmnpexaeneHue oOmeit
xEécTkocTu BoJbl. Onpenenenue cynbdarta, pocdara u Ipyrux aHUOHOB.

3.2.4. OxucaumenbHo-60CCmMAaHO8UMENbHOE MUMPOSAHUE.

CymHocTh MeTona. TpeboBaHus K peakuusM. ABTOKAaTAIUTUYECKUE peakiuu. VMHIylIMpOBaHHbBIE
(compsxenHblie) peakiuu. CrocoObl (UKCUPOBAHUS TOYKH SKBHBAICHTHOCTH. WHmukatopel. Pem-okc
uHAUKATOpBL. [IpUHIMH WX neicTBUs, WHTepBan mnepexoaa. Muaukartopuele ommoOku. [loctpoenue
KPUBBIX THTpOBaHUsA. DaKTOPHI, BIUSIONMINE HA BEJIMYMHY CKauyka Ha KpUBOW TUTpoBaHUs. KpuBbie
TUTPOBAHUS CMECEN NOHOB.

[lepmanranatomerpusi. CymHOCTh, pabodwii  pacTBOp, €ro MPHUTOTOBJICHHUE, XpaHEHUE,
CTaHJapTHU3aLU.

[Mpumepsl MpPaKTUYECKOTO MpPUMEHEHHs mnepMaHraHaroMmeTpun. Onpenenenue xenesa ().
Omnpenenenne xene3a (l1l), cnocobsr BocctanoBnenus xene3a (l1l) mo xeneza (Il), mpegorspamenue
MHAYLIUPOBAHHOTO OKHCIEHUS Xaopuaa. Onpenenenrue MapraHiia, epeKuct BoJI0po/ia, OKCalaToB.
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Honomerpus. CymHocTh, pabodyre pacTBOPHI, UX HMPUTOTOBICHHE, XPAaHEHHWE U CTaHIAApTH3AIMA.
Kpaxmai kak nHAUKATOP.

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

buxpomaromerpusi. CymiHocts, pabo4mii  pacTBOp, TNpUroToBicHHE, XpaHeHue. Red-OXx
WH/INKATOPBI.

[Tpumepsl mpakTHyeckoro mpuMeHeHus Ouxpomatomerpuu. Omnpexnenenue xenesa (lI) u xenesa
(1.

Bpomatomerpusi. CymHocTb, pabounii pacTBOp, €ro MPUrOTOBICHHE, XPAHEHUE U CTaHAAPTH3ALINA.
Nunukaropsl.

[Ipumepsl npakTudeckoro npuMmeHeHus Opomaromerpuu. Omnpenenenue cypbmbl (1), Mblmbska
(111). OnpenerneHre KATHOHOB METAJLIOB, OCAXK/IAEMbIX 8-OKCHXHHOJIMHOM, ONpeeicHie (eHoNIa U ero
IIPOU3BOJIHBIX.

Paznen 4
SOJIEKTPOXUMUNYECKUE METO/ZIbI AHAJIN3A
OOmast ~ xapakTepucTHKa  (U3MKO-XMMMUYECKHMX  METONOB  aHanu3a.  CpaBHUTEIbHAA
QHWINTHUYECKAs OIICHKA KJIACCUYECKUX (IpaBUMETPHsI, TUTPUMETPHUS) U MHCTPYMEHTAJIbHBIX METOJIOB
aHaJIn3a.

OOmass xapakTepUCTUKA SJICKTPOXUMHYCCKHX MeToa0B. Kitaccupukamus. DIEKTPOXHUMHUYECKAs
nenb. Kiaccudukauus 351eKTpoJoB MO poAy, Ha3HAYEHMIO, Kiaccy. MHIMKAaTOpHBIA »IEKTpoa HU
ANIEKTPOJ cpaBHEHMSI. UyBCTBUTENBHOCTD U CEJEKTUBHOCTD 3JEKTPOXUMHUUYECKUX METO/I0B.

4.1. [lomenyuomempus

[Ipsimasa norennmomerpus. Mzmepenne pH. BogopoaHslil, XMHTUAPOHHBIN, CYpPbMSHBIN 3JEKTPOJIBIL.
CrexmnsaHbli snektpos. Monomerpus. Knaccugukanuss HOHOCENEKTUBHBIX 3JIEKTPOJOB: 3JEKTPOJBI C
TOMOT€HHBIMHU U T€TEPOr€HHBIMU KPUCTANINYECKUMU MEMOPaHaMH, 3JIEKTPOJbI C KUAKOM MeMOpaHoi,
(bepMeHTHBIE ITEKTPO/IBI.

[Ipumepsl npakTuyeckoro npumeHeHus. Onpenenenne HochopHON KUCIOTHI, CMECEH COISTHOW U
6opHoii kucoT, onpenaencuue xenesa (1) u sxenesa (111), onpenenenue kobanpTa (11).

[ToTreHunomeTpruyeckoe THUTpOBaHHE. VI3MEHEHHE JJIEKTPOJHOIO IMOTEHIMajga B Ipoliecce
tutpoBaHud.  CrocoObl  OOHapyKeHHMs  KOHEYHOM  TOYKM  TUTpOBaHMs.  Ammaparypa B
NOTEHLIMOMETpruYeckoM MeTojie. [IpenmMyiiiecTBa u orpaHuyeHUs] METOAA.

IIpumepsl mpakThdeckoro mnpuMeHeHus. Ompenenenne pH, HOHOB IIENOYHBIX METANIOB,
rajoreHu-noHoB, noHOB xene3a (Il), kobansTa (1), onpenenenne HUTpAT-UOHOB.

4.2. Konoyxmomempus u B4 mumposanue

ONEeKTPONpPOBOAHOCT, PAaCTBOPOB U TEOPETHUECKHE OCHOBBI  KOHJIykTOoMeTpuu. [Ipsmas
KOHAYKTOMETpUS M Ppa3jInyHble METOAbl KOHAYKTOMETPUYECKOTO THUTpOBaHUSA. Buj KpuBbIX
TATpOBaHUA. AnmapaTtypa. BeicokodyacToTHOE TUTpOBaHHE. Tulbl s;ueek. JJOCTOMHCTBA U OTpaHUYEHMS
METO/a.

[Mpumeps! npaktrueckoro npumenenus. Onpenenenne wonoB Hukens (1), kaamus (1), meau (1),
CH3;COOH metonom KOHAYKTOMETpUdeckoro TutpoBanus, onpeneneHue Na,SO4 nimn HaSO4 metoom
BBICOKOYaCTOTHOTO TUTPOBAHUSI.

4.3. Boromamnepomempus

WHnaukaTopHble 31€KTPOAbl U KIIacCU(pUKaLMs BOIbTAMIIEPOMETPHUECKUX MeTOI0B. [IpenmyiecTra
Y HEJIOCTAaTKU PTYTHOTO 31eKkTpoaa. [IpuMeHnenue TBepabix 31ekTpoaoB. [lomyuenne n xapakrepuctuka
BOJIbTaMIlepoMeTpuueckoit KpuBoi. KoHaeHcaTOpHBIH (€MKOCTHBIN), MHUIpalMOHHBIN, AUPQY3HBIN
toku. [lpenenbubiii muddy3uonusii Tok. Ilomsporpadus. VYpaBuenue WnbkoBuua. YpaBHEHHE
nossiporpaduaeckoit  BosiHbl  UnbkoBuua-I'eiipoBckoro. Ilotenmuan momyBosHbl.  CoOBpeMEHHBIE
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Pa3sHOBUAHOCTH  BOJBTAMIIEPOMETPUM:  HpsMas U UHBEPCUOHHAs, IIEPEMEHHOTOKOBas
ocumuiorpaduyeckas. [IpenmyiiectTBa 1 orpaHudeHHs 10 CPaBHEHHUIO € KIIACCHUECKOH nojsiporpaduei.

Amnepomerpuueckoe TuTpoBaHue. CymHoOcTh MeToja. MHaukatopHbele 3iekTpoasl. Bribop
MOTEHIMANa HWHAUKATOPHOIO 3JEKTPOAd. AMIEPOMETPUYECKOE THUTPOBAHHE C OJHUM U JIBYMS
MHAMKATOPHBIMHU AJIEKTPOJIaMU. Buibl KpUBBIX TUTPOBAHMUSL.

[Ipumepsl npakTuyeckoro npuMmeHnenus. OmnpeneneHue HUHKA (EppOLMaHUIOM Kalus, HUKENS U
MAarHusi ipxu COBMECTHOM IIPUCYTCTBUU C HcTionb3oBaHueM D/ TA.

4.4. Kynonomempus

3akon ®@apazes. CriocoObl omnpeneneHus: KOJIMYecTBa 3JeKTpuyectBa. [Ipsimas KyToHOMETpHs U
KYJIOHOMETPUYECKOE TUTPOBaHMWE. BHEIHsAs W BHYTPEHHsIS TeHepauusi TUTpaHTa. TuTpoBaHue
AJIEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX KOMIOHEHTOB. OmnpeneneHne KOHEYHOW TOYKH TUTPOBAHUS.
Bunbl kpuBbIX TUTpOBaHuA. Annapatypa. [IpeumyiiiectBa u orpaHMueHUs] METOJA.

[Ipumepsl npaktuyeckoro npumeHeHus. OnpenencHrue MajblX KOJIWYECTB KUCJIOTHl WM ILIEJIOYH,
omnpejencHue Tocyibdara Hatpusi, onpeaenaeuue okucaureneir Mn (VII), Cr (VI).

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

CreKTphl 3JIEKTPOMAarHUTHOTO U3ITyYEHUS], €0 OCHOBHBIE XapaKTEPUCTUKU U CIIOCOOBI BBIPAKEHUS.
Cnextpbl Monekyn. [lpeacraBieHue NOMHOM SHEPrMM MOJEKYJd KaK CyMMbl 3JEKTPOHHOM,
KosiebarenbHOl M BpamareiabHOH. CXeMmbl 3JIEKTPOHHBIX ypOBHEH MoseKynbl. OcoGeHHOCTH
MOJICKYJISIPHBIX CHEKTpoB. CIocoObl MOHOXPOMATHU3alMU JIy9UCTOM »HEpPruu. OCHOBHBIE Y3JIBI
CHEKTpalibHBIX TPUOOPOB. briok-cxema crnekTpalbHOro mpudopa.

3aKOHBI TOTJIOMICHHS JIEKTPOMArHUTHOTO M3JIYYEHHUS U CIIOCOOBI WX BhIpakeHHs. 3akoH byrepa-
JlamGepra-bepa. Bennuunsl, xapakTepu3yromue MorjiomneHne (onTudeckas MIOTHOCTh, MPOMYyCKaHue,
MOJIIpHBINA KO3 (UIIUEHT MOTIOMEHNs ). 3aKOH aJAUTUBHOCTH.

CBs3b MEXIy CTPOCHHEM COEAMHEHHUS M €ro CIEKTPOM IOTJIOIIeHUs. AHAIU3 MO KojeOaTeIbHbIM
(UK) u snexrponnsiM (Y@, Bugumas) cuekrpam. Peakiuu, ucnons3yemsle npu poromerpuu. Beidbop
ONTUMAJIBHBIX YCIOBUHM MX mpoBeaeHus. Bnusnue paszmuunbix ¢aktopoB (pH, C, T, t) Ha nmomHOTYy
00pa30oBaHMs MOIVIOMIAIOIINX CBET YacTHIl. BHIOOD MOIIIOMIA0IIEro CBET COEAMHEHHUS.

OnTuMalIbHBIN MHTEPBAT U3MEPSAEMBIX 3HAYEHUN ONTHUYECKOMN MIOTHOCTH. OTKIOHEHHE OT 3aKOHOB
MOTJIONICHUS, X MpUuurHbI. CrocoObl onpeneneHus KOHIEHTpaui, uddepeHuaibHbIi METO I, METO/
KaJIMOpOBOYHOTO TpaduKa, METOJ] CPaBHEHHUs, MeTO1 100aBOK. CEKTpopOoTOMETpUYECKOE TUTPOBAHHE.

[Ipumepsl mpakTHueckoro npuMeHeHus. OmpeneneHue OTICNbHBIX 3JIEMEHTOB: MEAM, Maprasiia,
KobasibTa, HUKEIs, 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 mromuHucneHuumu M ux kinaccudukanus. OCHOBHbIE 3aKOHOMEPHOCTH MOJEKYJISPHON
moMuHecieHIMKM. 3akoH Crokca-Jlommend. 3akoH BasunoBa. KadecTBEHHBII M KOJIMYECTBEHHBIN
JIOMMHECIIEHTHBIM aHamu3. Annaparypa. [IpuMepsl mpakTHYECKUX ONpPEACIICHAN.

5.3. Amomno-amuccuonnvlil ananuz

Crnektpel aToMOB. OCHOBHBIE M BO30YXKICHHBIE 3JEKTPOHHBIE COCTOSIHHMSI aTOMOB. BeposiTHocTH
AIIEKTPOHHBIX NEPEXO0/I0B U BPEMS KU3HU BO30YXKJIEHHBIX COCTOSIHUN. XapaKTEPUCTUKU CIIEKTPATIbHBIX
JIMHUI: TT0JI0KEHHUE B CIIEKTPE, UHTEHCUBHOCTD, MOJMYIIMPHUHA.

HctouHuku BO3OYKIEHHUS: DJCKTPUYECKHE paspsiibl, Iiams, IUla3Ma, jasepbl. X OCHOBHBIE
XapaKTepUCTUKU: TeMIleparypa, cocTaB IulaMeHu. CrekTporpadudeckuii U CHEeKTPOMETPUUECKUN
METO/IbI aHAJIN3a, UX 0COOEHHOCTH, 00JaCTH IPUMEHEHUSI.

KauecTBeHHBII ¥ KOJNWMYECTBEHHBIM  aHanu3. KonMuyecTBEHHass  3aBUCUMOCTb  MEXKIY
UHTCHCUBHOCTBIO CIEKTPAJbHBIX JHHUNA M KOHIeHTpauuid. 3akoH Jlomakuna-Illaii6e. Xumwuko-
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CHEKTPAIbHBIM METOJ aHanu3a. MeTOoJ AIMHCCHOHHOW crekTpodoromerpun rmiamend. [Iporeccsr,
[pOTEKaloIue B IUIaMeHU. Anmnaparypa.

[Tpumepbl TpakTUYECKOTO NpuUMeHeHHs. PacmmppoBka SMHUCCHOHHOTO CHEKTpa CIUlaBa Ha
cnekTponpoekrope. Onpenencaue coaepxkanus ogaoro u3 nonos: K(I), Na(l), Ca(ll), Mg(ll) meromom
AMHUCCHOHHOM CIIEKTPOMETPUHU IIJIAMEHH.

5.4. AmomHo-abcopoyuoOHHbII AHATU3.

OcCHOBBI METOAA, CIOCOOBI MOJYYECHHUS MOTJIOMIAIOIIErO CJIOS aTOMOB (THUIBI aTOMH3aTOPOB, HMX
XapaKTepUCTUKHU). VICTOUHHMKM M3Iy4YeHMs, HX XapaKTepUCTUKH. Armmaparypa. Bo3moxHocTH,
[IPEUMYILIECTBA U HEOCTATKU METO/A, €0 CPABHEHHUE C SMUCCUOHHBIM METOJIOM.

[Ipumepsl paKTUYECKOTO MPUMEHEHHUSI.

Pa3nea 6
METO/IbI PA3JIEJIEHW A U KOHIUEHTPUPOBAHU A

OCHOBHBIE METOJBI pa3feiieHUs W KOHLEHTPUPOBAHMS: SKCTpaKmus, xpomarorpadus. Beibop u
orlenka Merona. OIHOCTyNEHYaTble W MHOTOCTYIEHYaThle Mpollecchl pasnenenus. KomnuecTBeHHBIE
KPUTEPHH: KOHCTaHTa U K03 duument pacnpenenenus. CteneHp n3BiedeHus, HakTop pazaeieHus.

6.1. Ixempakyus

Cymnocts Merona. Knaccuduxanus. KonmuecTBeHHblE KpUTEpUU. ODKCTPAKIUOHHBIE CUCTEMBI.
[TpakTHyeckoe NpruMeHeHue.

6.2. Xpomamoepadghus

Cymnocts Mmeroma. Knaccudukanus meronoB mo (asam, MexaHuU3M pas3felieHus, TEeXHUKa
xpomarorpadupoBanus. Metoapl momydernus xpomarorpamMmM. OCHOBHBIE TEOPETHYECKUE TTOJIOKEHUSI.
Konnenmus reopernyeckux tapenok. Kunerndeckas reopus.

I'azoBast xpomaTorpadusi. OCHOBHBIE Y3JIbI MPUOOPOB ISl XpoMmarorpaduueckoro aHamuza. biox
cxema razoBoro xpomatorpada. Mcrnonap3zoBaHue B aHATUTUYECKON XUMUH.

XKunkoctHas azacopOumonHas xpomarorpadus. OcHOBbl Merona. OCHOBHBIE Y35bl NPUOOPOB.
[TpakTHUeckoe NpUMEHEHHE.

Tonkocnoiinas  xpomartorpadgusi. CymHocTb. OCHOBHBIE  XapaKTEPUCTUKU  TOHKOCIIONHOMN
xpomarorpaduu. ITonBumxnHocTs Rf. OCHOBHBIE 3J€MEHTHl YCTaHOBOK JJsi Xpomarorpaduu.
KavecTBEeHHBIN 1 KOJTMYECTBEHHBIN aHAJU3.

XKunkocTHO-KUAKOCTHAsT pacnpeaenuTenbHas xpomarorpadus. CymHocTs. PacnpenenurtenbHas
xpomarorpadust Ha 6ymare. Koapdumment Ry. PacTBopurenu, TexHuka BoioaHeHUs. KauecTBEHHBIN U
KOJIMYECTBEHHBIN aHAIIN3.

['enb-xpomarorpadus.

HNonoobmennas xpomarorpadus. Monnsiii oomen. MoHnooOMeHnHbie cMonbl. OOMEHHAss €MKOCTb.
HNonooOmenHoe  paBHoBecue. MoHooOMeHHass — xpomatorpadus.  Metoasl  MOHOOOMEHHOMU
xpomarorpaduu. [IpakTHueckoe npuMeHeHuUE.

HNonnas xpomarorpadus.

Ocanounast xpomarorpadus.

OO6m1ast xapakTeprucTUKa XpoMaTorpagpuIecKux METOJIOB.

Paszpnen 7
JAPYTUE METOJbI AHAJIM3A

7.1. Heghenomempus u mypououmempus

Teopernueckue ocHOBBI Meroda. 3akoH Peneda. VYcnoBus  onpenenenuid.  [IpuGopsl,
YyBCTBUTEIBHOCTh M TOUHOCTH MeToja. [Ipumeps! mpakTuueckoro npuMmeHeHus. Hedemnomerpuueckoe
orpeziesieHue XJI0pUA0B, CylIb(paToB B pacTBope. OOmias XxapakTeprucTUKa METO/1a.

7.2. Kunemuueckue memoowl ananusza
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Teopernueckne OCHOBBI MeTona. THIIBI peaklui, HCIOJIb3YEMbIX B KHHETHYECKMX METOJax.
Karanutuueckue peakunu. OCHOBHbIE METObI OOPaOOTKM KMHETHUYECKUX JaHHBIX OCHOBHBIE MPHEMBI
KMHETUYECKUX METOJI0B aHan3a. YyBCTBUTEIBHOCTb U CEIEKTUBHOCTH METOJIOB.

[Tpumepsr npakTudeckoro npuMenenus. Onpenenenue monuodaena (VI), onsdpama (VI1), kobansTa
(1. Obmias xapakTepucTUKa METOIa.

7.3. Tepmomempuueckoe mumposanue

TemmoBoit 3ddexT peaknmu kak aHaUTHYeCKUi curHan. CynHOCT, MeToja. Buj KpHBBIX
TEPMOMETPUUYECKOTO THUTpoBaHMs. JlocToMHCTBa M orpaHuueHuss Mmetoja. OOnacTe MPaKTHUYECKOTO
npuMeHeHns. O0miast XapaKTepUCTHKa METO/Ia.

1.4. Paouomempuueckue memoowl aHAIU3A.

Teopetnueckre OCHOBBI MeToAa. KaueCTBEHHBIM W KOJMYECTBEHHBIM aHanu3. [Ipaktuyeckoe
npuMmenenue. O01as XxapakTepucTuKa MeTo1a.

1.5. Aemomamuszayus anaiusa.

[TonsTre 06 aBTOMAaTHU3AMKM U MEXAaHU3AIMU XUMUUYECKOTO aHaiu3a. CoBpeMEHHbIE aHATUTUYECKHE
npubopsl. MaTeMaTHYecKue METOIbl B MPAKTUKE pPa0dOThl XWMHUKO-aHAIUTHYECKUX J1a00paTopuid.
[Ipumenenue DBM.

8. KommiekcHble coeilUHEHHs B pacTBOpax.

Nx crpoenne wu knaccudukanus. KuHeTndeckas  yCTOWYMBOCTh. TepMoAMHAMHYECKas
ycrouuBocTh. CTylneHuyaTble U CyMMapHbleé KOHCTAHTBI YCTOWYMBOCTU. Pacuér paBHOBECHBIX
KOHIIEHTPAllMi dYacTUIl B pacTBOpax KOMIUIEKCHBIX coeAuHeHuid. [IpruMeHeHne KOMILIEKCHBIX
COCIMHEHUH B XMMHYECKOM aHAIN3€. MeTOo bl pa3pylIeHNs] KOMIUIEKCHBIX COSUHEHUN.

Opranuueckrie peareHThl, UX JOCTOMHCTBA U IPUMEHEHHE B XUMHUYECKOM aHalIn3e.

9. Kuc/10THO-OCHOBHOE TUTPOBAHME.

IIpuMepbl NpPakTUYECKOTrO TNPUMEHEHHS KHCIOTHO-OCHOBHOIO THUTpOBaHUA. THUTpoBaHHE
XJOPUCTOBOAOPOAHOM, (ochopHON, YroiapbHOM, YKCycHOM KuciaoT. OrmnpeneneHue THAPOKCHIA
HaTpHs U KapOOHaTa HATpUs MPU COBMECTHOM IMPUCYTCTBUHU, ONpPEIEIEHHEe BPEMEHHON KECTKOCTH
BOJIbI, OIpEJENIEHHE COJIeM aMMOHHUS M a30Ta B OPraHUYEeCKUX coeluHeHusx mno Keenppanto,
oIpeJieJIeHUe CoJiel ¢ MpUMEHEHHEM HOHHOT0 oOMeHa. TUTpoBaHUE B HEBOJIHBIX PACTBOPUTENIAX.

10.CoBpeMeHHbIE METOABI AHATU3A

Penmeenocnexmpanvnvle memoows: ananusza.

Teopernueckue ocHOBBl MeToga. (OCHOBHBIE y3JIbl  PEHTTEHOCIEKTPAIbHBIX  MPHOOPOB.
[TpakTnyeckoe npumenenue. OO1as XapakTepUCTHKA METO/1A.

Macc-cnekmpanvhvie Memoo ananusa.

Teopernueckne OcCHOBBI MeTOoAa. KauecTBeHHBIM M KoaumdecTBEHHbIM aHanmu3. IlpaxTnueckoe
npumeHenue. O01Ias XxapakTepucTUKa METO/1a.

4.3. Pazenbl 1a00paTOPHOIro NPAKTHKyMA.
Pa3znen 1. KauecTBeHHbIH aHanu3
Paszpnen 2. KonnuecTBeHHBIN aHAIN3
Pa3nen 3. ®usnko-xuMu4eCcKre METO/Ibl aHAIHN3a

4.4. KpaTkoe coaep:kaHue JJadOpaTOPHbIX 3aHATHIA.
Pa3nea 1. KauecTBeHHBbIN aHAIN3
N3ydenne xapaktepHbIX peakuuii katnoHoB | — Il ananutuyeckux rpymnm.
Amnanmu3s cmecu katuoHoB | — |1l ananuTHyeckux rpymnm B TBEPAOM BEIIECTBE.
N3ydenue xapakTepHbIX peakuuii kKatuoHoB |1V — V| aHanuTH4eCKUX rpyril.
Amnanu3z cmecu kaTuoHoB |V — VI aHanmuTHYeCKuX TpyIm B TBEPIOM BELIECTBE.
N3yueHne xapakTepHBIX peaKuii aHUOHOB.
Xpomatorpapuueckuii MeToJ1 pazesieHust U 00Hapy>KEHHsI KATHOHOB.
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Bymaknast ocamounasi xpomarorpadgusi.

AHnanu3 cmecu kKaTioHOB | — VI ananuTrueckux rpymi (cxema pas3aeieHus).

AHanus 2-X UHIUBUAYaJIbHBIX COJEH.

Paznen 2. KoinyecTBeHHBIN aHAJIN3

I'pasumempus. Onpenenenue cyiabdara B BUAE Cyabdara 6apus.

Tumpumempus.

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

Omnpenenenue cojep aHus KaTHOHOB ( KOoOajbTa, HUKENs, KaJMUs, Maprasia, skeiesa W Jp.) u
aHnoOHOB (cynbdara, hochara) KOMITIEKCOHOMETPHIECKUM METOJIOM.

Omnpenenenue xene3a(ll) mepmanranaToMeTpUIECKMUM METOJIOM.

Omnpenenenne meau(ll) nogomMeTpuuEeCKUM METOIOM.

Pa3nen 3. ®u3nko-xuMu4yecKHe MeTOAbl AaHAJIN3A

DnexmpoxumudecKue Memoouvl.

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

Onpenenenue >xenesza(ll) B mpucyrcrBum sxeneza (L) ,ko6ansra(ll) B pacTtBOpe meromom
MOTEHIIHOMETPUUECKOTO TUTPOBAHUS.

Omnpenenenue uuHka (I1) Mmerogqom aMnepoMeTpuyecKOro TUTPOBAHUS.

Omnpenenenue cynb@aT HOHA HIH CEPHOM KHCIOTH METOJJOM BBICOKOYACTOTHOTO TUTPOBAHUS.

Onpenenenue coiepKaHUsi HUTPATOB B BOJHOM pacTBOpE (MPUPOJHOM OOBEKTE) C MOMOIIbIO
MOH-CEJIEKTUBHOTO AJIEKTPO/Ia.

Onmuuyeckue memooul.

dortomerpuueckoe omnpeaenenue okenesa(lll), menu(Il) B pacTBOpe mpsAMBIM MU
nuddepeHnanbHbIM METOIOM.

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

dortomerpuueckoe Tutpoanue xxeneza(lll) u menu(Il) mpu ©X COBMECTHOM MPUCYTCTBUH.

Hedenomerpuueckoe onpeaenenue cyabdar-uoHa.

Kunemuuecxue, xpomamozpaguueckue u mepmomempuseckue memoobs.

Onpenenenne Moau0IeHa KHHETUUYECKUM METOOM.

Omnpenenenne cMecH aMUHOKHCIOT METOJIOM paclpeleanuTeNbHON XpomaTorpaduu.

Omnpenenenne cratuueckoii oomenHoit emxoctu (COE) katnonura B H'-dopme.

OmnpeneneHre a30THOW KUCIOTHI METOJIOM TEPMOMETPUUECKOTO TUTPOBAHMUS.

CnexmpanvHvie Memoowi.

PacmmudpoBka s3MHCCHOHHOTO CieKTpa criaBa Ha crekTporpadpe OCII-2M.

Omnpenenenue CcoAepKaHUS OJHOTO W3 HWOHOB KalWs, HATPUS, KaJIbIUSA, JUTHS METOIOM
YMHUCCUOHHOM POTOMETPUH MIaMEHHU.

Omnpenenenve cBUHIA (MU KaAMUs, PTYTH) METOJIOM aTOMHO-a0COPOIIMOHHOI0 aHaIU3a.

KauecTBeHHBI aHaNM3 METANIMYECKOTO CIUIaBa METOJOM PEHTTEeHO-(IyOopecleHTHOTO
aHanu3a.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHU
[lpn peanuzanuu JUCHHUIUIUHBI «AHAJIUTHYECKas XHUMHUS» HCHOIB3YIOTCS CIEAYIONUe
00pa3zoBaTebHBIC TEXHOJIOTHUH:
- pEUTHHTOBasi TEXHOJIOTHS;
- TCXHOJIOTUA PAa3BUTUA KPUTHYCCKOI'O MBIIIJIICHHA
- TEXHOJIOTHUS y4eOHOM THCKYCCUH,



OcHoBHas nnpoeccroHalIbHas 00pa3zoBaTeIbHas IPOrpaMma
04.05.01 dyngamenTanpHas U TPUKIAIHAS XUMHES
(PyHnameHTaIbHAS ¥ IPUKJIATHAS XUMUS)

- rpymmoBas pabora.

HHpopMallMOHHBIE TEXHOJOTMH, WCIOJb3YeMbIe IPU  OCYIIECTBICHUH 00pa30BaTEIbHOIO
nporecca o JUCHUIIINHE:

- TEXHOJIOTUH CMEIIAHHOTO 00yYCHHUSI.

6. YuyeOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOH PadoThl 00y4arOIMXCS

CamocrosiTenpHast paboTa CTYJCHTOB HampaBlieHa Ha YIIIyOJICHHOE CaMOCTOATEIILHOES H3YUCHHE
OTJENBHBIX pa3lieJioB M TeM paboueld mporpammbl. CamocTosTenbHas padoTa CTYIEHTOB MPOXOIWT B
dbopMe U3ydeHHs TEOPETUIECKOro MaTepraia (JeKInid, peKOMEHIOBAaHHOW JIMTEPATYPhI, B TOM YHUCIIC U
CaMOCTOSTEIILHOTO IMOMCKa MarepuanoB B riobampHON certr, BKimodas DBC). K camocrosrenpHOMR
paboTe OTHOCHUTCS TaKXkKe IMOJArOTOBKA K JIAOOPATOPHBIM 3aHATHUSAM C MCIOJIb30BAHUEM METOJIMYECKHUX
YKa3aHWMU, PaCIIOJIOKECHHBIX Ha caiite oubmmoreku UBI'Y (31ekTpoHHas OubimmoTeka):

COopHUK 3a1a4 no aHanuThndyecko xummnu / MBad roc. vH-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 J/UIA TeKYLIero KOHTPOJIsI YCIeBAaeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYaIOIMXCS 110 JUCHHUILJIMHE

Kontponb Tekymield ycrneBaeMOCTH OCYILECTBIISETCS IO PEUTUHIOBOM OLIGHKE TeKylleil
ycrieBaemoctd B 100-0anmpHOM mIKase, KOTOpasi CKIaJbIBACTCS M3 OLIEHOK 32 PE3YJIbTAThl BBITOIHEHHS
CTYAECHTOM Ja0OpaTOpHbIX paboT (OLIEHMBACTCA TOYHOCTh pE3ylbTaTa XHWMHUYECKOTO aHaliu3a H
Ka4ecTBO OT4éTa Mo paboTe), 3a MPaBHIBHOCTH BBHIMOJIHEHUS NHUCBMEHHBIX KOHTPOJBHBIX padoT
pacy€THOro Xapakrepa, 10 pe3yJbTaTaM C/layi KOJJIOKBHYMOB U UTOTOBOIO 3a4€Ta.

PEMTHUHI'OBA S OLIEHKA TEKYIIEN YCIIEBAEMOCTU
10 KypCy «AHaJIUTHYECKass XUMHUS»
1) Cpoku BBINOJHEHUS KOKIOTO U3 BHIOB PadOT OMPEACISIOTCS TNIAHOM-TPpahUKOM MPOXOXKICHHS
MPAaKTUKyMA.
2) Jlns gomycka K chade dK3aMeHa HeoOXOAMMO HabpaTh He MeHee 35-TH peHTHHTOBBIX OayljioB
IIPU YCJIOBUU MOJHOTO BBIMOJIHEHUS Y4eOHOr o IJIaHa.
3) Crynenr, HaOpaBmmii B cemectpe MeHee 20-Ti 0aylIoB, K K3aMEHY HE JOMYCKAeTCs U MOXKET
OBITH OTYMCIIEH 32 aKaJIEMHUUECKYIO HEYCIIEBAEMOCTb.
4) Illkana nepecyeToB CyMMbl PSUTHHIOBBIX OAJUIOB B OOBIYHBIC OIICHKH:
e 85— 100 6amioB — «OTIUIHO
e 70—-840amma - «XOpOULIO»
e 5569 0amnoB - «yAOBJIETBOPUTEIHLHOY.

K cnaue 3a4uéra nomyckaroTcs CTyIEHTHI, BBITOJHHUBILINE BCE JIAOOPATOPHBIE Pa0OThI, KOHTPOJIbHBIE
paboThl U chaBIIMEe BCE KOJUIOKBUYMBI C HE MEHEE YeM YJIOBJIETBOpUTENbHOU oueHkoil. K chaue
9K3aMeHBbI JIOMYCKAIOTCA CTYACHTHI, HaOpaBIIMe He MeHee 35-TH PeUTUHTOBBIX OayioB. MakcumalbHas
CyMMa PEHUTHHTOBBIX 0aIOB Tiepe] 3k3aMmeHoM — 60.

DK3aMeHbl NPOBOAATCA B (OpPME YCTHOTO OTBETa Ha BOINPOCHl OHMJIETa, COCTOSILNEro U3 2-X
TEOPETHYECKUX BOIIPOCOB M OJHOW 3aa4M pacyE€THOro xapakrepa. OTBET OLIEHUBAETCS B PEUTUHIOBBIX
6ayutax. MakcuManbHOE YHCIIO PEUTHHIOBBIX OAJIIOB 3a 9k3aMeH — 40. DK3aMeH He 3a4MThIBAETCS, €CIIH
oleHKa 3a Hero MeHee 20-tu 6ayutoB. OKoHYATEIbHAS OLIEHKA 3a 3HAHUE JUCIMIIINHEI CKIIAALIBAETCS U3
CYMMBI OLIEHOK 3a IIPAKTUKYM U 3a DK3aMEH.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALIMOHHOE 00ecnieyeHre TUCHHIIUHBI
OcHoBHas JuTepaTypa
1. AmnanuTtnueckas Xumus: GpU3NKO-XUMUYECKHE U (pru3nyeckre MeTo bl aHajIu3a : yuebHoe mocooue /
WN.H. Moguan, T.C. I'op6yHoBa, 11.11. EsrenneBa, P.I'. PomanoBa ; MunucrtepcTBo 00pa3oBaHus 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 Tocy1apcTBEHHOE OO IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIIErO MTpodeccnoHanbHOro 00pasoBanus «KazaHCKHil HallMOHABHBIN UCCIIEI0BATEbCKUMA
TEXHOJOTHYECKU YHUBEpcUuTeT». - Kazans : M3narenscteo KHUTY, 2013. - 236 c. : un., Tadm.,
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 KAUECTBEHHOT'O M KOJIMYECTBEHHOT'O aHAN3a : KOHCIEKT JIEKIIHA /
O.A. Eropoga. - M. : Poccuiickuii yauepcureT n1pyx0bl HapoaoB, 2013. - 142 c. - ISBN 978-5-
209-05160-2 ; To e [DnekTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=226462
3. Amnamutudeckas xumus : yueoHoe nocooue / A.1. Anapues, T.I1. Anekcanaposa, A.A. Kazakosa,
O.B. Kapynuna ; MunucrepctBo o0pa3oBanus u Hayku Poccutickoit denepanuu, HoBocubupckuit
roCy/IapCTBEHHBIN TeXHUYeCckuil yHuBepcurer. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tadm1.
- bubmuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To e [DnekTpoHHBIN pecypce]. -
URL: //biblioclub.ru/index.php?page=book&id=438291
4. Anamutudeckas xumus : yaebnoe nocodue / AWM. Amapues, T.I1. Anekcanaposa, A.A. Kazakona,
O.B. Kapynuna ; MunucrepctBo odpazoBanus u Hayku Poccuiickoit ®enepannu, HoBocubupckuii
rocy/1apCTBeHHbIN TeXHU4Yeckuil ynuBepcuret. - HoBocubupcek : HI'TVY, 2015. - 92 c. : cxem., Ta0n.
- 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 3aa4 no aHanuTHYecKoi xumuu : yueOnoe nocodue / I'.H. Ulpaiidbman, I1./1. Xanduna,
O.H. Bynrakosa, H.B. lBanoBa ; MunuctepcTBo o0pa3oBanus u Hayku P®, OenepanbHoe
rocy/1apCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUPEkKICHUE BhICIIEro IPpohecCHOHATBLHOTO
obpazoBanus «KemMepoBCKHil rocyqapcTBeHHBIN yHIUBepcuTeT ; oA pea. I.H. llpaiidman. - 3-e
u31., nepepad u gom. - Kemeposo : KemepoBckuii rocynapcTBeHHbIH yHuBepcuTeT, 2015. - 208 ¢. :
tabu. - ISBN 978-5-8353-1821-6 ; To xe [DnekTpoHHBIH pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=437487
JlonoJIHUTe/ILHASA JIUTEpaTypa
1. ®apyc, O.A. Ousnueckue U (PUINKO-XUMUYECKHUE METOJbI aHaIH3a: JabOpaTOPHBIN MPAKTUKYM :
yaebHo-MeToanueckoe nmocooue / O.A. @apyc, I'.U. Sxymesa. - M. ; bepnun : Iupekr-Menua, 2015. -
78 c. : . - bubnuorp.: c. 60-62. - ISBN 978-5-4475-5682-2 ; To xe [DnexTpoHHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375309:
Pecypcel nH(OpMannOHHO-TETEKOMMYHUKAITMOHHON ceTn «HTepHEeT»:
Cuctema DJIEKTPOHHOM TOMJIEPKKHA 0Opa3oBaTelbHOrO mporecca «MoM  YHUBEPCUTET)
https://uni.ivanovo.ac.ru
ITpodeccuonanbHbie 6a3bl TaHHBIX U MHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:
OBC «YHuBepcuterckas OnbnuoTeka onaaitH» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onekrponnas oudiauorexa 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 ayIUTOPUU:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUINA C KOMILJIEKTOM CIELHaIU3UPOBAHHONW yueOHOM
MeOenn W TEXHUYECKHMH CpEICTBAMH OOYYCHHs, CIYKAIUMH Ui TPEAOCTaBICHHS Yy4eOHOH
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 1ab0paTOPHBIM 000PYIOBAaHHEM, KOMIJIEKTOM CIIEHUAIN3UPOBAHHON
y4eOHON MeOeHN U TEXHUYECKUMH CPEJICTBAMU O0yUYEHUS.

- AToMHBII abcopbumometp criekTpomerp «KBanT» - 1 mT.

- PeatrenoBckuii pimyopumerp «Crapk» - 1 mrT.

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

- Hepenomerper (HOP, HOM) — 2 mT.

- Monomepsl — 5 mT.

- binoku aBTomatuueckoro turpoBanus bAT — 7 mit.

- Cnextponpoekrop — 1 mir.

- Ocuumometp — 1 mit.

- YCTaHOBKU JI1 aMIIEPOMETPUYECKOTO TUTPOBAHUS — 2 HIT.

- Hentpudyru — 3 mr.

- Becor ananmutnaeckue BJIP-200 — 16 .

- CymunibHble mKagbl — 2 mT.

- MydenbHas neus — 1 mr.

- XuMu4eckas nocyaa

- XMMU4ECKHE PEAKTUBBI

[Tomemienue aJis CaMOCTOSITENILHOM pa0OThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3HUpOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetn «HTepHeT» n
obecnieuenueM gocrymna B DUOC.

JlemoHCcTpallMoHHOE 00OpYy/OBaHUE U YYEOHO-HAIVISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKLIMOHHOIO
THUIA, 00ECTIeYNBAIOIIUE TEMATUYECKUE HILTIOCTPALIUU: IEKTPOHHBIE TOcOOUs (TTpe3eHTAIINN)
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ABTOp padouyeii MporpaMMbl JAUCHHUIUIMHBI. K.X.H., JTOIEHT Kadeapsl (QyHIaAMEHTAIBLHOU U
npukinaaHo xumuu [Isipay 1. O.

[lporpamma paccMOTpeHa U yTBep)KAeHa Ha 3acelaHuu Kadeapsl (yHIAMEHTAIBHOW W
npukiIagHoi xumun 29 asrycra 2024 r., npotokosa Ne 14.

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

PykoBoautens OII /

(mozrucs)



