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1. HEJIb U 3AJJAYU TN CHUIIJINHBI

IIporpaMma cocTaBieHa B COOTBETCTBUU C TpeboBaHusMu DenepasbHOro rocyaapcTBEHHOTO
00pa3oBaTeNbHOrO CTaHAApTa BBICHIETO O0pa3oBaHus — crnenuanuteT 1o cnenuanbHoctd  04.05.01
@dyHaaMeHTanbHAs M NPUKIAAHAS XUMUS, cneuuanusauus «MeaunuHCKas XUMHS», PEKOMEHAALMSIMU
METOAMYECKOW KOMHMCCUHU M HAaKOIUIEHHOI'O OIbITA MpenoJaBaHus AUCLUIUIMHBI Kadeapoil aHaIuTH4ecKoi
xumun PXTY um. JI.U. MenneneeBa. IIporpamma paccunTaHa Ha U3y4eHHME NUCLMIUIMHBI B TEUYECHUE JIBYX
CEMECTPOB.

Jucuumumna «Ananumuyeckan Xumusa» OTHOCUTCA K 0a30BOM 4acTH AMCUUIUIMH Y4€OHOTO IUIaHA.
ITporpaMma JUCLMIUIMHBI MpEAIojaraeT, 4yTo OOydyarolMecs HUMEIOT TEOPETHUYECKYI0 MU IMPAKTHUYECKYIO
MOJIrOTOBKY B 00JIaCTH MaTeMaTHKH, (pU3KKH, 00IIeH 1 HEOPTraHNIECKON XUMHUU.

Heab aucuMmIMHbl — npuoOpeTeHre OO0y4arolUMMHCA 3HAHUM IO OCHOBHBIM IpyIIlaM METOJ0B
XMMUYECKOTO aHaiMu3a, Haubojiee MIMPOKO INPHMEHSEMBIX B IPOMBIILIICHHOCTH M HCCIIEAOBATEILCKOM
paborte, a TakKe KOMIETEHIUH, HEOOXOIMMBIX XMMHUKaM-TEXHOJIOTaM BCeX CHELMAIbHOCTEH AJIS pelieHus
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIN3a.

3aja4l JUCHMILIMHBI — U3YyYEHHE TEOPETHUYECKHMX OCHOB XMMHUYECKMX U HEKOTOPBIX (U3UKO-
XMMHUYECKUX METOJIOB aHajlM3a; O3HAKOMJIEHHME C MpUHIMIAMU pabdoThl OCHOBHBIX NPUOOpPOB,
UCHOJNb3yeMbIX B  (U3MKO-XUMHUYECKHMX METOJaX aHalu3a; H3yuYeHHUEe METPOJIOTHYECKHX OCHOB
AQHAJIMTUYECKOM XUMHUHU; O3HAKOMJIEHHME C METOJaMH, IIHPOKO MCIOJIb3YEMbBIMU B COBPEMEHHOMU
AHAJINTUYECKOU ITPAKTHKE.

Jucuuminna «Ananumuueckana xumusay npenoaaercs B 3 u 6 cemecrpax. Konrpoins ycrieBaemoctu
CTYICHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

Pabowas mporpamMma AWCHUIUIMHBI MOXET OBITh pealn30BaHAa C TPUMEHEHHUEM JIIEKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI U 3JIEKTPOHHOI0 O0YUYEHHUs OTHOCTHIO MM YACTUYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDBI

W3ydyeHrue AMCUMIIMHBI HAMpaBICHO Ha MNPHOOPETEHUE CIEAYIOUMX OO0IenpodeccuoHaNbHbBIX
KOMIIETEHIIUN:

HaunmenoBaunue
KaTeropuu (Tpyrbl) Kox 1 HanMeHoBaHne KOMIIETEHIUI
OIIK

OIIK-2.1. PaGoTaeT ¢ XUMAYECKAMHU BEIIECTBAMH C COOJIIOJEHUEM
HOPM TEXHUKH 0€30I1aCHOCTH

OIIK-1.1. CucrematuzupyeT M  aHAJIU3UPYET  PE3YJIbTATHI
XUMHYECKHX SKCIIEPUMEHTOB, HAOIIOACHUN, U3MEpPEHUM, a Takxke
pE3yJIbTaThl PACUETOB CBOWCTB BELIECTB U MAaTEPUAJIOB

VK-6.1 OnenuBaer cBOM Pecypchl U UX Tpenenbl (JTUYHOCTHEHIE,
CUTYyaTHBHbIE, BPEMEHHBIE), ONTHUMAJIbHO HUX HCHOJB3YET s
YCIIEIIHOTO BBIMIOJIHEHUSI IOPYYEHHOTO 3a/1aHus

OIIK-3.1 [IlpumeHsieT TEOpeTUYECKHE M  IOIYIMIHPUUYECKUE
MOJIEJIH MPHU PEUICHUH 3a/1a4 XUMUYECKOW HaNPpaBIE€HHOCTH

VK-8.2 Unentudunupyer onacHble U BpeaHble (aKTOphl B paMKax
OCYILIECTBIISIEMOU IeSTEIbHOCTH

VYK-8.3 BoisiBisier mpo6iemMbl, CBsI3aHHBIE C HAPYIICHUSAMHU TEXHUKH
0e30macHOCTH Ha paboueM MecTe; MpelyiaraeT MEepOIpHUITHIX IO
IIPEIOTBPALICHUIO YPE3BbIYAHBIX

CUTYalUi

EcTtecTBeHHO-
Hay4Has
IIOTOTOBKA

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYACHT CIICHUATIUTCTA JOJIPKCH:



3namo:

OCHOBHBI€ MOHATHSI, TEPMUHBI, METOJIbI U TPUEMbI KAYECTBEHHOTO U KOJUYECTBEHHOTO XUMUYECKOTO
aHaIn3a;

TEOPETUYECKHE OCHOBBI (PU3UKO-XMMHYECKUX METOOB aHAJIH3a;

INPUHLMIIBL pabOThl OCHOBHBIX MHPHOOPOB, HCIOJNB3YEMBIX MJIi HPOBEICHHUS KAaueCTBEHHOTO H
KOJIMYECTBEHHOTO aHAIMN3a;

Ymemy:

MPUMEHSTh TMPUOOPETCHHBIC MPAKTUYECKHE HABBIKM B MPO(ECCHOHATBHOW NEATEIBHOCTH JUIS
pelieHusl KOHKPETHBIX 3a7ad4;

MPOBOANTE OOOCHOBAaHHBIM BHIOOp METOJa aHaIM3a C YYETOM IeJe W OCOOEHHOCTEH MaHHOM
MPaKTUYECKOU 3a/1a4u;

MPOBOJIUTH PACUEThl HA OCHOBE MPOBEJCHHBIX UCCIIEAOBAHUM;

IIPOBOJIUTH METPOJIOTMUECKYIO OLIEHKY Pe3YyJIbTaTOB KOJIMYECTBEHHOIO XUMHUYECKOTO aHAIN3a
Braoemy:

OCHOBaMH METPOJOTMYECKON OLIEHKH PE3YJIbTAaTOB KOJIMUYECTBEHHOIO XUMUYECKOI'O aHAJIN3a;
MpueMaMy UHTEPIPETALMHU PE3yIbTaTOB aHAIN3a HA OCHOBE KBATMUMETPUUYECKUX OLICHOK;
METOJIOJIOTHEH XUMHUYECKUX U (U3UKO-XMMHUYECKUX METOJOB aHalu3a, IMIMPOKO HCIOJIb3YyEMbIX B
COBPEMEHHOM aHAIMTHUYECKON ITPAKTHUKE;

OCHOBaMHU CHCTEMBI BBIOOpa METOJOB KAa4eCTBEHHOT'O U KOJMYECTBEHHOTO XMMHUYECKOTO aHaln3a
JUTSL pEIlICHUsSI KOHKPETHBIX 3a]1a4.

3. OFbEM JUCHUILIVHGI U BUJIbl YYEBHOM PABOThHI

Beero Cemectp
Bun yae6HOI paboThl 3 6
3E Axap. 3E Axan,. 3F Axan,.
. . 9.
O6m1ast TPYI0€MKOCTh JUCITHIIINHBI 14 504 7 252 7 252
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 9,35 336,4 4,9 176,4 4,45 160
Jlexnuun 3,56 128 1,78 64 1,78 64
[Ipaktuaeckue 3ansatus (I13) 1,79 64 0,89 32 0,89 32
JlaGoparopuslie padotsl (JIP) 4 144 2,22 80 1,78 64
CamocTosiTesibHasi padora 4,66 131,6 3,11 75,6 1,55 56
KonTakTHas caMmocTosiTenbHas padoTa 0,2 0,4
CaMoCTOSTENbHOE N3YUEHUE Pa3AeioB 3,11 111.8 3,11 75.2 56
JIUCTTUTLTHHBI
Buabl KoHTpOJISA:
Buo konmpons (3au c ou/sx3amen.) JK3 JK3
JK3amMeH 36
KonTakTHas paboTa — mpoMeKyTOIHAS
0,4 04
aTTecTanus 1 1
[ToaroToBKa K DK3aMEHY. 35,6 - - 35,6
3auer ¢
Bu UTOroBOro KOHTPOJIS: . JK3aMeH
OIIEHKOi1
4.1. Pa3gennl IUCHUNJINHBLI 1 BUABI 3aHATHIA
No Pazz[en JUCHUITIITNHBI Yacos akKaJacM . yacChbl
Bcero |Jleknuu |IIpakt. |JIa0. Camocr.
3aHATUSL |paboThl  |paboTa
Cemectp 3
Paznen 1.
NnenTuduxkanus nOHOB 66 10 4 20 32

3JIEMEHTOB B PACTBOPax




1. |[TonsiTHE 00 aHATUTHYECKON XUMUU

1 |u xauecTBEHHOM XHMHYECKOM 25 3 4 10 8
aHanuse.

1. |Oprannyeckue aHAIUTUYECKUE

2 |peareHThl 15 2 u 5 8

1. |PaBHOBecHsI B TOMOTE€HHBIX U

3 |[reTepOoreHHbIX CUCTEMAX. 26 5 — 5 16

KoHcTaHThl paBHOBECHS

Paznea 2.

XapakTepucTHKa MeTO10B 163 46 24 60 33

KOJIM4eCTBEHHOI'0 AaHAJIU3A.

2. [MeTposiornyeckrue OCHOBBI

1 |XxuMHUYECKOro aHaian3a 16 S 2 4 S
2. [KUCIOTHO-OCHOBHOE TUTPOBAHHUE.

2 |MeToapl MHAUKAIMA KOHEYHOH 47 12 6 20 9

TOYKH TUTPOBAHUS
2. |OKHCIUTENbHO-BOCCTAHOBUTEIBHOE
3 |tutpoBanue. [Ipunnun merona u ero (45 12 6 20 7

MIPAKTHYECKOE HCIIOJIb30BaHUE
2. |KoMILieKCOHOMETpUUECKOe
4 |tutpoBanue. [Ipunuun metona u ero (40 12 6 16 6

MIPAKTUYECKOE MUCIOJIb30BAHUE.

2. ['paBUMETpUYECKUIN aHAIIN3.
5 (IIpuHUMO METONA U €70 15 5 4 B 6

MPAKTHYECKOE UCIIOJIb30BaHUE.

OcaauTenbHOE TUTPOBAHUE
3. |Pazgen 3

IIpo600TOOP M MPOOONOATOTOBKA 1,6 |4 2 B 36
4. |Pazmen 4

Metonabl pa3aesieHus: U 1 4 ) B 5

KOHLEHTPUPOBAHUS
HTroro B cemectpe 3 252 64 32 80 75,6
Ne |Pa3nen JUCIUTIINHEL Yacos

Bcero |Jleknuu |IIpakt. |JIa0. Camocr.
3aHsTHs |paboThl [paboTa
Cemectp 4

BBenenne 8 DXMA 4 2 2
5. |Pa3gen 5. CriekTpaiibHbIE METOIBI 53 16 ] 20 14

aHajau3a
6. |Paznen 6. DneKTpOXUMHUYECKHIE 66 18 ] 20 20

METO/Ibl aHAJIN3a
7. [Pa3nen 7. Xpomarorpapuieckue

METO/IBI. 88 28 16 24 20

Jpyrue MeTozbl aHaIu3a.

KonTpoab 36 36
HTroro B cemecTpe 4 252 64 32 64 56
BCET'O YACOB 504 128 64 144 167,6

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI
Pazpean 1.

NnenTnduranus nOHOB 3JIEMEHTOB B PacTBOpax




1.1. Ilonarue o0 aHATUTUYECKOW XMMHH W KAa4YECTBEHHOM XHUMHUYECKOM aHann3e. OpraHudecKkue
AHATUTUYECKUE PEAreHThI.
3amaud  aHAJTUTHYCCKOM XHUMHH. OJIEMEHTHBIA, (a30BbId, (yHKIMOHANBHBIN aHanmmu3. [Ipumepsl
ornpenenenuil. Ananutuueckuii curHan (AC) kak HOCUTENIb KAUeCTBEHHOH M KOJIMYECTBEHHOM HH(pOpMauu
00 oObekTe aHanuza. OcHOBHBIE TPeOOBaHMs, MPEABABISAEMbIE K METOAaM XUMUYecKoro aHanusa. [Ipegen
obOHapyxkenus. M30upaTenbHOCTh M CIOCOOBI €€ TIOBBINICHHS. YCJIOBUS BBITIOJHEHUS OIPEICICHHIA.
XuMuYecKkue peakuuu (rpynmnoBbie, 00IIKe, YacTHbIE). AHaTUTHYeCKas (GopMa, aHAIUTUYECKUE MMPU3HAKH.
AHanuTHYecKrue KiacCHU(UMKAaMU KAaTHOHOB M AaHHMOHOB, OCHOBaHHbIE Ha pEAKIUSIX OCAXKIACHUS.
AHaTMTHYECKHUE TPYIIBI HOHOB M nieproanyeckuii 3akoH J[.M. MenneneeBa. CucteMaTHYECKUA M APOOHBINA
aHaJuu3 Ha MNPUMEPE CMECU KATUOHOB. KauyeCcTBEHHBIM aHajiu3 HEU3BECTHOI'O BEIIECTBA. XHUMHYECKHE U
(bu3uKO-XMMHYECKHEe METoAbl aHanuz3a. lloHATHe 0 OMOXUMHUYECKHX, OMOJNOTMYECKUX M KHHETHYECKHX
METOJ1aX aHAJIU3a.

1.2. Oprannueckre aHATUTUYECKUE PEareHThI
Oprannveckue ananutudeckne peareHTbl (OAP) B aHanm3e HeopraHwueckux BemiecTB. Kiaccudukarus
OAP mo Ttumy peakumii ¢ Heopranumdeckumu uoHamu. KomriekcoobOpasyromue OAP u crpoeHue ux
MOJIEKYIT: ()YHKIIMOHALHO-aHATUTHYECKAsl TPYIIIMPOBKA U aHATMTHUKO-aKTUBHAS Tpymna. OCoOEHHOCTH H
npeumyiiecTsa ucnoiabzoBanusi OAP, o6nactu npumenenus. [Ipupona xuMudeckoi CBSI3U B KOMILIEKCaX
OAP c moHamMH METaIJIOB M €€ MpPOSBICHHWE B OKpacke KomiuiekcoB. Peakumu OAP ¢ xpomodopHBIME
sanemeHtamu. OAP — ocapurenu. PactBopumocts OAP M uX KOMIUIEKCOB C MeTajllaMU B BOJIE U
opranundeckux pactpoputessix. [Ipumenenne OAP 1 aHaMUTUYECKOTO KOHIIEHTPUPOBAHUS.

1.3. PaBHOBeCHS B TOMOI'€HHBIX U F€TEPOr€HHBIX aHATUTUYECKUX cucTeMax. KoHCTaHThl paBHOBECHS
. OcHOBHBIE THUIIBI peakiui, npuMeHsaeMblx B AX (KHCIOTHO-OCHOBHBIE, OKUCIUTEIbHO-BOCCTAHOBIICHNUS,
KOMIUIEKCOOOpazoBanus, ocaxiaeHus). CoctosHue HOHOB B pacTBope. KOHCTaHTBI paBHOBECHS:
TEPMOJMHAMHUYECKHE, KOHIIEHTPAIIMOHHBIE, YCIOBHbIE. DAaKTOPHI, BIUSAIOLIME HA XUMUYECKOE PAaBHOBECHE
(xommiekcooOpa3oBaHue, 00pa3oBaHUE MAJIOPACTBOPUMOTO COCAMHEHUSI, U3MEHEHHE CTEIIEHU OKUCIICHUS,
IIPUPO/IbI PACTBOPUTEIISI, HIOHHOM CHJIBI pacTBOpa, TEMIIEPATYphl, COJIEBOIO COCTaBa PacTBOpPa).

PaBHOBeCHSl aHAIMTUYECKH BaXKHBIX MPOTOJUTHYECKUX CUCTEM. BoaHBIE M HEBOJHBIE PAaCTBOPbI
CHJIBHBIX M CJIa0BIX KHCIOT M OCHOBaHWH. KOHCTaHTBI KHCIOTHOCTH, OCHOBHOCTH, MX B3aUMOCBS3b.
l'upponu3 M ero MCHOJIb30BAaHUE B KAUECTBEHHOM aHalM3e. YpPaBHEHHE MaTepUalbHOro OajaHca.
Beruucnenne pH pactBopoB. [1oaMIpOTOHHBIE KHCIOTBHI M IOJMOCHOBHBIE OCHOBaHUA. XMMHYECKUE U
(bU3UKO-XMMHUYECKHE METO/IbI onpeesnenus pH pacTBopos.
BydepHbie pacTBOpEI, UCTIONB3yeMble B XUMUYECKOM aHalIM3e, UX COCTaB, CBOMCTBA, pacueT pH. bydepHas
€MKOCTb, 0071aCTh Oy(epupoBaHusi, IPUMEHEHHE B aHATUTUYECKOM XUMUH.
PaBHoBecus B peakuusax KOMILIEKCO00pa30BaHUsl. KoHncTtanTs paBHOBECHS nporecca
KOMIUIEKCOOOpa30BaHus: CTyNeHYaThble, o01Iue, ycaoBHbIe. [I[puMeHeHne peakiuii KOMIIIEKCO00Pa30BaHUS
B KQUECTBEHHOM aHAJIM3€ U JUIsl MACKUPOBAHUS HOHOB.

PaBHOBecHs B reTeporeHHbIx cucreMax. lIpousBeneHune pacTBOPUMOCTH.
Paznea 2.
XapakTepucTHKa METOA0B KOJTUYECTBEHHOI0 AaHATH3A

2.1. Merposnorudeckrie OCHOBbI XUMUYECKOTO aHaIN3a
OCHOBHBIE METPOJIOTHUECKUE XapPaKTEPUCTUKU METOJIOB M METOAMK: YYBCTBUTEIBHOCTb, TOYHOCTh U
MPELM3UOHHOCTb, U30UPaTENbHOCTh, 3KCIPECCHOCTh. llorpemHocT M HeompeAeNeHHOCTH W3MEpPEeHUH.
Tounocts. Buasl norpemnocteii. CiiydaiiHasi MOTpelIHOCTb, €€ MHTEpBaJbHAsA OlleHKa. CTaTUCTHYeCcKas
OlleHKa npenu3noHHocTu. CrucremaTrdeckas norpeHocTs. OCHOBHbBIE CLIOCOOBI €€ OlleHKH. [IpaBuiIbHOCTh
PE3yNbTaTOB XMMHUYECKOTO aHaIKM3a U CIIOCOOBI ee OleHKH. [IpencTaBienre pe3ynbTaToB KOJTUYECTBEHHOTO
xumuueckoro axanusza. OCHOBHasi MaTeMaTHuYecKas MOJENb IPEACTaBICHHUS pPE3yJIbTaTOB XUMHYECKOIO
aHanu3a. [ToHsiTHE 0 perpecCHOHHOM aHaIK3e, €ro IPUMEHEHNE B aHAJTUTUYECKON XUMUH.

2.2. KucnoTHO-OCHOBHOE TUTPOBaHHE. METO/Ibl MHIUKAIMK KOHEYHOW TOYKH TUTPOBAHUS.

MeToapl KOMWYECTBEHHOTO aHanmu3a. [peOoBaHUsA, TMPEABSABISEMbIE K XHUMHUYECKUM pEaKIUsM B
XUMUYECKOM aHaIu3e. JTambl KOJIMYeCTBEHHOro ompeaenenus. Otoop mpoOsl. [lpeacraBuTenbHOCTH
pe3yiabTaTOB aHAJIN3a.

Turpumerpuueckue Metonsl aHanmuza. [lpuHnun Ttutpumerpuu. Pacuetst B TuTpumerpun. CrocoOsI
TUTpOBaHUA. TuUTpoBaHHE U ero dTamnbl. [ paduueckoe n300pakeHne mpoiecca TUTPOBAaHUS. BUIbI KpUBBIX
tutpoBaHusa. CKauoK THUTpoBaHMsI, Touka sKkBuBaJieHTHOcTH (TD), xoneunas touka tutpoBanus (KTT).
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IlepBuuHBIC ¥ BTOPUYHBIE CTAHAAPTHI. AHAIMTUKO-METPOJIOTUYECKAsT XaPAKTEPUCTHKA TUTPUMETPUUECCKUX
MeToa0B. Kitaccudukaryst THTpUMETPHYECKUX METOJI0B aHATU3a.

CymHOCT MeTOJa KHCIOTHO-OCHOBHOTO TUTpoBaHusA. Pacuer um mocrpoeHne pH —KpHBBIX KHCIOTHO-
ocHoBHOro TUTpoBaHusA. Criocoosl uaeHTHuukanuu KTT. KucioTHO-OCHOBHBIE MHIMKATOPHI, MEXaHHU3M
U3MEHEHMsI OKpacku HHAaukatopa. Wuaukaropuele ommOku. Ilokazarens tutpoBanus (pT). Ilpasumiio
BbIOOpa MHJMKATOpa MO TEOPETHYECKUM KPUBBIM TUTpOBaHHs. [IpuMepbl NBYXIBETHBIX U OJIHOLBETHBIX
UHJUKaTOPOB.

WNuctpymenTanbhbie crniocoObl ycraHoBieHus KTT B turpumerpuyeckom anammse. Perucrpanus AC B
pa3sIMYHBIX BUJAX TUTPUMETPUYECKOTO aHAIM3a: IIOTEHUUOMETPUYECKHH, KOHAYKTOMETPUYECKHH,
aMIIEPOMETPUICCKUI M ONTHUYECKHIA CITIOCOOBI. PaccMOTpeHHe KOHKPETHBIX MPUMEPOB OTPECIICHUH.

2.3. OKuCIUTETBHO-BOCCTAHOBUTEIBHOE THUTpOBaHUE. I[IpuHIMD MeToga M €ro NpakTUYECKOe
HCIIO0JIb30BaHHUE.

OOmass xapakTepUCTHUKA OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX (pea-okc) MeTonoB. OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIN MMOTEHUINAT U OKUCIUTEIbHO-BOCCTAHOBUTEINbHAS peakuus. PakTopsl, BIAUSAIOLIME Ha
BEJIMYUHY OKHUCJIHMTEIIbHO-BOCCTAHOBUTEIBHOTO TOTEeHIMaNa. KOHCTaHTBHI paBHOBECHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIl U MX HCIIOJIb30BaHUE B pea-okc meronax. CompsikeHHble peakiuuu. Beioop
TUTPAHTa B ONTHUMAJBHBIX YCJIOBHUSX TUTpoBaHUs. KpuBbIE OKHUCIMTEIHHO-BOCCTAHOBUTEIHLHOIO
TuTpoBaHusA. DakTopbl, BIUAIOIIME HA BEIWYMHY CKayka KpuBOM TuTpoBaHusa. WMunukamus KTT
XUMHYECKUMH U (PU3UKO-XUMHYESCKUMH METOIAMHU.

[lepmanranatomeTpusi. XapakTEepUCTUKA METOJAA. YCJIOBHS NPOBEICHHUS MEPMAHTAaHATOMETPUUYECKUX
omnpeneneHui. BemecrBa, onpenenseMble I[IEPMAHTaHATOMETPUYECKUM METONOM. JlOCTOMHCTBA W
HEJIOCTaTKU METO/A.

HNono- u momumerpus. XapakTEepUCTHKAa METOJOB. YCIOBHUS MPOBEICHUS HWOJ0- U HOJUMETPUUYECKUX
tutpoBaHuid. OnpezaenseMble BeecTBa. JlJocTOMHCTBA U HEIOCTATKA METO/OB.

AHaMUTUYECKHE OCOOCHHOCTH JIPYTUX METOJIOB PEI-OKC THUTPOBAHHS (XpPOMATOMETpPHs, OpOMaToMeTpus,
BaHaJaToMeTpusi, I1epumeTpus). [Ipumepbl MNPAKTUYECKOTO HCIOJIb30BAHHUS METOJIOB  OKUCIICHHUS-
BOCCTAHOJICHMS B aHAJIM3€ HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB.

2.4. KommnekcoHomeTpuueckoe TuTpoBaHue. [lpuHumnm Meroga © €ro  IPaKTHYECKOE

HCIIOJIb30BaHHUE.
[Ipumenenue peakuuii KOMIUIEKCOOOpa30BaHUSI B XMMHUECKOM aHaiu3e. Heopranumueckue u opraHU4ecKue
muragabl.  Kommiuexkconel u ux  cBoiictBa.  OCOOEHHOCTH  peakmMd  KOMILJIEKCOOOpa30BaHUS
(xenmarooOpa3oBanusi) HOHOB MeTaiioB ¢ D/ITA. YcioBHBIE KOHCTAHTBI YCTOMYHMBOCTH KOMITJIEKCOHATOB H
UX MPaKTUYECKOE HCIOJIb30BaHHE. OcOOEHHOCTH BhIOOpa ONTUMAJIBHBIX YCIOBUHM KOMILIEKCOTPHUYECKOIO
TUTpOBaHUA. KpuBble KOMILIEKCOHOMETPUUYECKOTO TUTPOBaHUA. DaKTOPhI, BIUAIONIME HA BEJIMUMHY CKauKa
tutpoBaHusa. CrocoObl yCTAaHOBJICEHWSI MOMEHTA SKBHUBAJICEHTHOCTH. METAIJIOMHAMKATOPHI, CYIIHOCTh HX
neiictBus. BpiOOp MHIuKaTopa Afisi KOHKPETHOTO cliydas THUTPOBaHUS. AHaJIUTHYECKHE BO3MOKHOCTH
KOMILUIEKCOHOMETPUYECKOTO TUTpOoBaHus. [[puMeHeHne KOMIUIEKCOHOB B KaUue€CTBE MAaCKUPYIOIIUX areHTOB
B aHAJIMTUYECKON XUMUHU.

2.5. I'paBumerpuueckuil aHanu3. [IpuHIMO MeTola M €ro MpPaKTHYECKOE MCIOIb30BaHUE.

OcagutenbHoe TUTpOBaHe. Peaknuu ocaxaeHus B KOJIMYECTBEHHOM aHaiu3e. [ paBUMETpUYECKU aHaIu3.
CymHoCTh TPaBUMETPUYECKOTO HEOpraHuyeckoro anamm3a. Ocaxgaemas W TpaBHUMeTpudeckas (HopMsr;
TpeOoBaHus, TpeabsABIsieMble K HHUM. BakHeiiine sSTanbl TpaBUMETPUUYECKOrO aHaiau3a. MeXaHu3Mm
oOpazoBaHus ocankoB. DaKTOPHI, BIUSAIONME HA IOJHOTY OCAXJICHUS. 3arps3HEHHs] 0CaaKkoB. BwiOop
peareHTa-ocagutens. HeopraHuyeckue © OpraHMuYeCKHE OCAIUTEIM B TPABUMETPUUYECKOM aHaIU3e.
Teopernueckoe 000CHOBaHUE BHIOOpPA OMTHUMATBHBIX YCIOBUNM OCAXKICHHS KPUCTAUTMYECKUX U aMOP(PHBIX
ocankoB. [lonyuenue rpaBumMeTpudeckoii Gopmal.
Uctounnku norpemHocteid. TOYUHOCTh M MYTH MOBBIMIEHUS TOYHOCTH TPAaBUMETPUYECKHX OMPEICIICHUH.
Boluucnenuss B rpaBuUMeTpuueckoM aHanu3e. KoOHKpeTHble NpUMEpPbl MPAKTHUUYECKUX OIPEICICHHI.
JIOCTOMHCTBA M HEJOCTATKH I'PAaBUMETPUYECKOTO aHAIM3a. DJIEKTPOrpaBuMeTprudeckuil ananu3. CylmHoCTh
METO/a OCaaUTEIBLHOTO TUTpPOBaHUs. MHAMKATOpHI UCHONb3yeMble B 3TOM MeToAe. [IpuMepbl KOHKPETHBIX
ONPEACIICHUMN.

Pazpea 3.



IIpo6ooT0OpP M NMPo6ONMOATOTOBKA.

[lonarue mnpoObel. Buapl mnpo6: ToueuHas, TreHepalbHas, MPOMEXKYTOUHas, JiabopaTopHas,
KOHTpoJsibHas. OTOop mpoObI chimyunx matepuayioB. [IpoGonoaroroka. ®opmynsr Puuapaca- Ueworra u
Hemonna — Xansdepaans. Oréop npob B TBepabIx MaTepuanax. OToéop npooOsl B KHUIKOCTIX, TPUPOJHBIX U
CTOYHBIX Bojiax. OTOOp MpoOHBI B razax.

Mertoabl BCKpbITHs Tpo0. Paznoxenne mpoObl «MOKpPEIM» M «CyXuUM» crocobamu. CrenuaibHble METOJIbI
Pa3I0KEHUS: TEPMHUECKOEC PA3IIOKEHHE, TUPOTHUAPOIIH3 H MTUPOIIU3.

Pazpea 4.
Metoabl pa3esieHUs] H KOHIEHTPUPOBAaHUS.

WupuBuayalbHOE W TpYIIIOBOE  KOHLIEHTPUpOBaHHE. AOCOIIOTHOE U OTHOCHUTEIIBHOE
KOHLeHTpupoBaHue. KoauuecTBEHHblE  XapakTEpUCTUKM  MeToAa  KOHIEHTpupoBaHus. [lpumepsl
UCIOJIb30BaHUS METOJIOB KOHLEHTPUpPOBaHUA. lcnoib30BaHME METONOB MACKUPOBAaHUS, OCAXKACHHUA U
COOCaXJEHUS AJI1 KOHUEHTPUPOBAaHU U pa3zeneHus BeuecTs. [Ipumepsl onpenenenuii. MeToq skcTpakuuu
U €ro OCHOBHbBIE XapaKTEPUCTHKHU. Xpomarorpapuueckue W cOpOLUOHHBIE MeToIbl. Meron ¢uioTanuu.
[Ipumeps! onpeneeHui.

Kypc «AHajauTH4YecKkass XMMHs U (PU3MYECKHE METOAbI HCCJIe10BaHuA», 4. I1.

Beenenne B ®XMA ®OXMA — coctaBHas 4YacTh aHadUTHYecKOoW xumuu. Kiaccudukanus ¢(usuko-
XUMHYECKHX METOJIOB aHAN3a. AHAMTHYCCKHUI CUTHAI KaKk WH(OpMAaTUBHAs (YHKIIHS COCTaBa BEIICCTBA.
OtHocutenbHBIM  XapakTep usMepeHuid B DPXMA. Otanonbl. JIMHEHHBIA JgHana3oH OINpeaeIseMbIX
KOHIIEHTpauuid. YyBCTBUTENBHOCTh MeTONa. BepxHuil M HWKHUK mpenensl oOHapyxkeHus. Ddopmyna
Kaiizepa. MeToapl KOJMYECTBEHHBIX HW3MEpPEHUH (BHEIIHErO0 W BHYTPEHHEro CTaHaapTa, 100aBOK,
TUTpOBaHus, MuddepeHnuanbabie MeToabl)) B @XMA, HX XapakTepuCTHKa W YCIOBUS TNPHUMCHCHUS.
AHQJIUTUYECKUE U METPOJIIOTMYECKUE XaPAKTEPUCTUKHU.

Pasnea 5.
CrnexkTpaJjibHble METOAbI AHAIH3A.

5.1. IlonydyeHue XMMHMKO-aHAIUTUYECKONH MH(OpMAIMM IpPU B3aUMOJECHCTBUU 3JIEKTPOMArHUTHOIO
M3Iy4YeHHUs1 ¢ BemecTBoM. Kiaccudukanms CHeKTpaldbHBIX METOAOB aHaidn3a. ATOMHAs W MOJEKYJsIpHas
CIIEKTPOCKONUs. AGCOPOLIMOHHBIE M SMUCCUOHHBIE METO/bI AHAIN3A.

5.2. ATOMHO-3MHCCHOHHBIN CHIEKTpaJIbHbIN aHanu3. TeopeTnyeckne OCHOBBI aTOMHO-IMHUCCHOHHOTO
CHEKTPAJBHOIO aHauu3a. Buuael miasM. ATOMHO-DMUCCHOHHBIE JIMHEHWYAThle CHEKTPBl.  3allHCh
CHEKTPAJIbHBIX JUHUI B BHUAE TepMOB. CXeMbl 3JEKTPOHHBIX MEPEXOJ0B B aTOME ILIEIOYHOIO MeTasuia.
Pacnipenenenne bonbimana. @akTophl, BIUSIOIME HA MHTEHCUBHOCTH CHEKTPAJIbHBIX JMHHUN. [Iponeccs
noHuzauu u camonoriomenus. @opmynsl Caxa u Jlomakuna — Illaitbe. CnexTpanbHble mpuOOpPHl U
CIOCOOBI PETUCTpalMU CHEKTpa (BU3yalbHBIH, GoTorpadudeckuil u ¢porosnexrpudeckuii). KauecTBeHHbIH
aHanM3, pacmu(poBKa HSMHCCHOHHBIX CHEKTPOB M HICHTU(UKAIUSA DSJIEMEHTOB 10 HX CIIEKTpaM.
KonnuectBenHele MeTonpl aHanmu3a. [lpakTuka aTOMHO-3MHCCHOHHOM —CHEKTPOCKONMH. XHMHUKO-
CHEKTPAJIbHBIE METO bl aHAIM3A.

5.3. ATOMHO-3MHUCCHOHHast (OTOMETpHs IUITaMeHU. Buapl HH3KOTEMIEpaTypHBIX IJIasM U HX
xapakTepucTuka biok-cxema mniuameHHoro @oromerpa. Bo3MOXHOCTH MeToJa W €ro OrpaHUYEeHHUS.
AHUOHHBIA U KaTHOHHBINA 3P PeKThl. MeTo/1bl KOJTMUYECTBEHHBIX OIpE/IeTICHU B IUIaMEHHON (POTOMETPHUH.
[Tpenen oOHApYKEHUS, BOCIIPOU3BOAUMOCTD, CEJICKTUBHOCTh. Q0JIaCTH TIPUMEHEHUS.
AToMHO-abcopOronHast  cnektpodoromerpus. OOmas  xapakTepuctuka wmerozaa.  [lormjormieHue
AJIEKTPOMAarHUTHBIX BOJH CBOOOJHBIMU aToMaMHu. biok-cxema npubopa. cTouHUKM MOHOXPOMATHYECKOTO
n3nydenus. CnocoObl aToMu3anuu npoosl. Moaynarop, ero HazHaueHue. V30upaTesibHOCTh, IOCTOMHCTBA U
HegocTaTku MeroAa. CpaBHEHHE aHAIUTUYECKUX XapaKTEPUCTUK METOJIOB aTOMHON abCcOpOIIMU U aTOMHOM
OMHUCCHH.

5.4. MonekynsapHasi CHEKTPOCKONHsA. MeToapl ONTUYECKOM MOJIEKYJISIPHON CHEKTPOCKOIUHU.
[lornomenne 53IE€KTPOMAarHUTHOIO H3JIyUYEHUS MOJIEKYJIaMH. OJIEKTPOHHBIE TIEPEXOJbl M  CIEKTPBI
TOINIOmEHHs. MoJIeKyl. CXeMbl JIEKTPOHHBIX mepexojoB. CpaBHEHHE AHANMTHYECKUX CHMTHAI0B d-d°
TIEpPEX0I0B, TIEPEXOIOB C MEPEHOCOM 3apsAjaa U T-T TepexooB. 3akoH byrepa-Jlambepra-bepa. MonspHerii
kodpduuuent mnoriomenuss CrnocoObl ero omnpeneneHus. OnNTUMU3ALUS  YCIOBUM aHAIUTHYECKUX
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onpeneneHuii. Beioop cBetodumibprpa. KoHTpacTHOCTh aHanUTHYECKOW peakiuu. OTKJIOHEHUS] OT 3aKOHa
Bbyrepa-Jlambepta-bepa. CpaBHenue (oToMeTpuu U CreKTpopOoTOMETpUU. AmmapaTypa Ajis CHEKTPO- U
dboTtoMeTpuueckux uzMepeHuit. Xapakrepuctuka GOTOMETPUUECKUX METOJ0OB aHaln3a. M30upaTenbHOCTh B
cnekrpopoTromeTpun U ee obecredenue. [IpuHIMD agAUTUBHOCTH NOTJIOMICHHUS. AHAIM3 OWMHAPHBIX
PacTBOPOB AJIEKTPOJIUTOB. TOYHOCTH M BOCIPOU3BOAUMOCTh PE3YIbTATOB (DOTOMETPUUECKUX OMpEesICHUH.
Huddepennuansias (otomerpus. MeTton oIHO- M ABYCTOPOHHEH auddepeHnnanbHoi (GoToMEeTpuu.
MeTtob1 crIeKTPOPOTOMETPUUECKOTO TUTPOBAHUS.

5.5. TypOuammerpuueckuii u HepelOMETpUYSCKUIT METOAsl aHanu3a. PaccesHue cBeTa
nucrnepcHbIMU YacTullaMd. CBsI3b ONTHYECKOM IIOTHOCTU ¢ KoHIeHTpaiueil. Koadduument myrHocTn
pactBopa. Teopernueckue OCHOBHI. YpaBHeHHe Panes. TpeOoBaHUS NpeabsABIseMble K HCIOJIB3YEMBIM
peaknusaM. TypOuauMeTpUUeCKHil KHHETUYECKU MeTO . BO3MOXKHOCTH METOTIOB.

5.6. JlromuHecueHTHbIe MeToAbl aHanu3a. DayopecueHuuss u Qocdopecuenuus. I[lpumenenue
SHEPreTHYecKOl auarpaMMbl  SIOIOHCKOTO TMPU  PacCMOTPEHUHM CHUHIJIET-CUHIJIETHBIX M CHHIJIET-
TPUILIETHBIX AJIEKTPOHHBIX Tepexoa0B. KonebarenpHas penakcanus U BHYTpEeHH:S KOHBepcusi. KBaHTOBBII
U DHepreTuYecKuil BbIXoAbl. DaKTOPHI, BAMSIONINE Ha MHTEHCHUBHOCTH (hiyopecueHuuu. TemmepaTypHoe
tymenne ¢ayopecuenuuu. IlpaBuno Crokca-Jlommens. CBA3b CTPOEHUS MOJEKYJIbl OPraHUYECKOTO
COEIMHEHHS C ero crnocoOHOCThIO K (pryopecuieHlnd. 3epKajbHasi CUMMETPHUSl CIEKTPOB IOTJIOMICHUS U
n3nydyeHus. 3akoH BauioBa. @nyopecrneHuuss u crpoeHne Moiekyd. Cxema (iayopuMeTprUuecKux
u3Mepenuii. Bpibop mepBUYHOrO W BTOPUYHOrO  cBeTOPuiIbTpoB. KonuuecTBEHHBIH — aHANU3.
KonuenTpanunonsnoe tymenue. O01as xapakTepucTiKa METo/1a.

Paznea 6.
DJIEKTPOXMMHUYECKHE METOIbl AHAIH3A.

6.1. Kmaccupukammss DXMA. Kiaccupukanust — 3JIEKTPOJOB U IICKTPOXUMHUECKUX SUCEK.
[Tonsipuzyembie U HENOJSIpU3yeMble IEKTPOabl. BonpTaMiiepHbie kpuBble. Vcnonab3yeMble XUMUUECKUE U
AIEKTPOXUMHUUYECKHUE PEAKIUU, TPEeOOBaHUS, IPEIBABIIEMbIC K 3TUM peakiusiM. Bozmoxknoctu OXMA.

6.2. Konnyktomerpus. OOmas xapakTepucTuka MeToja. YJenbHas ¢  OKBUBaJCHTHAA
3JIEKTPONPOBOAHOCTD pPacTBOpPOB. [TonBrkHOCTH HOHOB. [Ipssmas KOHJTYKTOMETPHS u
KOHJIYKTOMEeTprueckoe TuTpoBaHue. Kpusble tuTpoBaHUs. DakTopbl, BIUAIOIIME HA XOJ KpPHUBBIX
TATpoBaHuA. [IpuHIMNMANIBHAS cXeMa YCTaHOBKH I KOHAYKTOMETPUYECKMX M3MEPEHUH, HUCIIOIb3YyEMBIE
3eKTpoibl. Bo3aMo)KHOCTH MeTOoa, JOCTOMHCTBA, HepocTaTku. [Ipumepsl onpenenenuid. BeicokouacToTHOE
tutpoBanne. OcobenHoctn merona. [IpuHIMMUanpHas cxeMa ycTaHOBKH. VICmoib3yeMble WHIYKTUBHBIC U
€MKOCTHBIE TYeKU. POpPMBI KPUBBIX BBICOKOYACTOTHOIO TUTPOBaHUA. Amnmnaparypa. BosmoxkHocTH MeToza.
[Ipumeps! onpeneneHni.

6.3. Ilorenumomerpus. Onpenenenue Merona. lcrnonb3yeMble TaJlbBAHWUYECKHE — SYCHKH.
WupukaTtopHbie AIIEKTPOABI M AIIEKTPOABl CpaBHEHUs. JlOHHAHOBCKMH W IU((GY3HOHHBIA MOTEHIHAIBL.
Knaccugukanuss HMOHOCENEKTUBHBIX  AMEKTPoJoB. (OCHOBHBIE  XapaKTEPUCTHKH  HOHOCENEKTUBHBIX
AJIEKTPOIOB PA3IMYHBIX TUNOB. [IpuunHBI 00yCIaBIUBarOMIME M30UPATENBHOCTD JIEKTPOIOB. Y paBHEHHE
Huxonbsckoro — Dit3enmana. Metobl onpeesneHuss KodQQHUIUEHTOB CEIEeKTUBHOCTH, BEPXHETO U HIXKHETO
npezaena oOHapyXXeHUs. YTI0BOW KOdDPUIMEHT dIeKTpoaHoN (yHKIMU. MeToapl KOJWYECTBEHHBIX
ompeneneHuil M ycnoBus ux npuMmeHeHus. [lpsmas mnoteHuumomerpus (pH-meTpusi, uoHOMETpHUs).
BosmoxnocTtu Metona. Metoasl TuTpoBanuil. O6paboTka KPUBBIX MOTEHIIMOMETPUYECKOTO THUTPOBAHMUS.
Mertobl 100aBOK.

6.4. BonmpTamrepomMeTpruueckue MeTobl aHanmu3a. Kitaccmueckasi monsiporpadusi, OCHOBBI METO/A.
[TpunnunuanbHass cxeMa moisgporpaduyeckoil ycTaHoBKH. lcmoib3yeMble BIIEKTpOAbI, TpeOOoBaHUS,
MpeAbsBIsSEMbIE K d1eKTpoaaM. KpuBsle nossipyu3aliui MHAWKATOPHBIX IEKTPOIOB. PTYTHBIN Kamaroimuii
ANEKTpOA, TBepAble dnekTpoabl. Ilomsporpammbl. MHTeprperannsa mnoasporpamm. OcCTaTOuyHBIA H
KOHJIeHCAaTOpHBIA TokH. DapaneeBckuii Tok. CBoWCTBa mpenaenbHOro MudPy3MoOHHOTO TOKA. YpaBHEHHE
WnbkoBuya. YpaBHeHHue mnossgporpagudeckoil BonHbl. CBoiicTBa MOTEHLMANa IONYBOJIHBI. Bbibop u
Ha3HaveHue nojsiporpaduueckoro gona. KauectBeHHbIil mosnsporpaduyecknii ananms. KonumdecTBeHHBIH
aHanM3. AHOManuu Ha mnoiisiporpaduueckux KpusbiX. [lossporpadusi HEOPraHMUECKUX M OPTaHUYECKUX
coenuHeHuil. CoBpeMEHHbIE HaNpaBICHUs pPa3BUTUS BosibTamrepoMeTpuu. OOJacTH HMCIOJIb30BaHMUS.
Bo3moxHOCTH, JOCTOMHCTBA M HENOCTaTKM MeTofa. AmmepoMmerpuieckoe TuTpoBanue. OO1mas
XapakTepucTHKa MeToia. BpiOop ycioBuil amrepoMeTpuueckux usMmepeHuid. llpumHinmnuanbHas cxema
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YCTaHOBKH JUIsl aMIIEPOMETPUYECKOr0 TUTpOBaHUsS. TUIBI KpUBBIX TUTpOBaHUsA. buammnepomerpuyeckoe
TUTPOBAHUE, YCIOBUS aMIIEPOMETPUYECKUX U3MEPEHUN C ABYMs MHAMKATOPHBIMU 3JeKTpogamu. Kpusbie
TUTpPOBaHUA. BO3MOXHOCTH, [OCTOMHCTBA W HENOCTaTKM MeToja. llpumepsl mpakTUYECKOTo
HCI0JIb30BaHUS.

Kynonomerpuueckuii meron ananu3a. Knaccudukaruss mMetonoB KyiaoHoMmeTpun. OObeTMHEHHBIN
3akoH @apanes. Beixoq mo Toky. [Ipsimast KyJToHOMETpHS U KyJIOHOMETpUUecKoe TuTpoBaHrue OcoOeHHOCTH
MeTon0B. KynmoHoMeTpusi mpu KOHTPOJIMPYEMOM TIOTEHIMAlle W TpU KOHTPOJIUPYEMOM  TOKE.
[Tonspusannonnsie KpuBbie. Bei6op nmoreHnuana padovero 3nexTpona. Pacuer konuyecTBa 31eKTpUIECTBA,
3aTpaueHHOT0 Ha DJEKTPOXUMHUYECKYI0 peakiuio. [IpuHnunuanpHas cxemMa KyJIOHOMETPUYECKOM
ycraHoBkd. OOnacte mnpumeneHus. KymoHnomerpuueckoe TuTpoBaHue. BpiOop Toka 3IeKTposn3a.
OcoOeHHOCTH TeHEepUpOBaHHOTO THUTpaHTa. CrnocoObl HMHAMKAMM KOHEYHOW TOYKM TUTPOBAHUS
(BU3yallbHblE M MHCTpyMEHTalbHble). IIpuHIMIUAnNbHAs cXeMma YCTaHOBKHM Il KyJIOHOMETPHUYECKOIO
tuTpoBanus. [IpakTrueckoe mpuMeHEeHUE METO/Ia, €ro JOCTOUHCTBA U HEJOCTATKH.

DnexTporpaBuMeTpudeckuii anaiau3. CrocoObl BEIMOIHEHUS onpenenennii. O0mas xapakTepucTuka
Metona. [Iporecchl, nmporekaromue Mnpu 3JIeKTpoiu3e. BriGop 31meKkTpooB. YCI0BUS 3IEKTPOOCAKICHHUS.
TpeboBanus, npexnbsBiasieMble K  ocaakaM. Vcnonap30BaHHME  DJIEKTPOOCAXKIEHUS Uil Lelel
KOHIEHTPUPOBAHUS, OMpeeNieHUuss U pas3jencHus. BHyTpeHHui 31ekTponu3. JJoCTOMHCTBA M HEIOCTATKU
METO/a.

Paznea 7.
Xpomarorpagpuyeckue MeToabl. /[pyrue MeToabl aHaJIU3A.

7.1 Xpomarorpaduieckue METOIbI.

Teopernueckue OCHOBBI Xxpomarorpaduueckux wmeronoB. Llenmu, 3agaun U o0nacTH NPUMEHEHMS
Xpomarorpaduyeckux METOJOB aHaim3a. Xpomarorpamma. [lapamerper ynepxuBanus. Du3nko-
XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kinaccupukanus MeToqoB XpomaTorpaduu Io
arperaTHOMy COCTOSIHWIO (a3, 1Mo MeXaHw3My paszjeleHus U crocoOy odopmieHus: mpormecca. OCHOBBI
xpomarorpaduyeckoro pazaeneHus. OCHOBHON 3aK0oH XpoMaTorpaduu. B3auMocBs3b BBIXOAHON KPUBOH U
HU30TEPMBI COpPOIMM B KOJOHOYHOH Xpomartorpaduu, aHATUTHYCCKHA aCTIeKT OSTOW 3aBHCHMOCTH.
Kosdduuuent pacnpenenenus u kodpduuuent pasaeneHus. GakTopsl, BAUAIOIINE HA CKOPOCTh JBIXKEHUS
xpomarorpadudeckoii 30HBL. Teopus TEOpEeTHUYECKMX Tapejok. Teopernyeckas Tapenka. BricoTta
SKBUBAJICHTHON TeopeTndyeckol Tapenku. Kunermueckas teopust xpomatorpaduu. YpaBHeHue Ban-
Heemtepa. Kpurepun s¢pdexrnBrOCTH Xpomarorpaduueckoro npouecca. CTerneHs pa3aeieHus U KpuTepui
ceslekTuBHOCTU. Kputepuii paznenenus. OnTumMusanus NpoLeccoB pa3AeieHus BEIIECTB.

7.2. T'azoxkuakoctHast xpomarorpadusa. OOmas xapakrepucTuka Merona. [IpuHiunuanbHas cxema
ra3oBoro xpomatorpacga. YcTpoilcTBO 1 Ha3HaueHHe y3J10B xpomarorpada. TpeboBaHus, NpeIbIBIsIEMbIE K
HETIOJBIDKHOW W TOABWKHOW (asam. JlerekTopsl, MX Kiaccudukanus ¥ TpeOOBaHHS K HUM. MeETOIBI
UACHTUUKAIIMM BELIECTB B Ta30BOM Xxpomarorpaduu. JIuHeliHble u JorapupMUUECKUE HWHIAEKCHI
ynepxuBanus. KoppensinoHHbie ypaBHEHHS: CBSI3b TAPAMETPOB YIIEPKUBAHHSI KOMITIOHEHTOB € UX (PU3HMKO-
XUMUYECKMMHU cBoiicTBamMu. KauecTBeHHbIN aHanu3 mno Jorapu(MUUECKUM HHAEKCAM yJep>KUBaAHMS
KoBauya. MeTonbl KOJMYECTBEHHOI'O aHallM3a: METOJ aOCOJIOTHOM TIpaJyHMpOBKH, METOJ HOPMHUPOBKH,
METOJl BHYTpeHHero craHjapra. IlompaBouHble KO3(GQUIMEHTH K IUIOIAASM MHKOB. IIpumepsl
MPAKTUYECKOTO MCIIOJIb30BAaHMS TA30BOI XpoMaTorpadum.

XKunkoctHas  xpomarorpadus. Kraccudukanms  MeTOIOB  KUAKOCTHOM — Xpomarorpadumu.
Ocob6ennoctn BOXKX. [NpuHImnmansHas cxema >KHJKOCTHOTO Xpomarorpada BBICOKOTO JaBJICHUsS. THITBI
nerekropoB B BOXX. XunkoctHo-ancopounonnas B2XXX. HopmanbHo-(a30Bbiii u obpatieHo-(ha30BbIi
BAapUaHTHI: COPOEHTHI, DJIIOCHTHI, pasfensemMble BerecTBa. Tumbl B3ammojencTBus B BOXKX: copOenTt-
BEIIIECTBO, COPOEHT-IMIOCHT, JJII0CHT-BEIlecTBO. YpaBHeHHe KHokca. DakTop eMKOCTH, €ro (pu3HMuecKuit
cMbicia. ['panuenTHoe 3mroumpoBaHue. BiusHue >QQpeKTUBHOCTH, CEIEKTUBHOCTH U €MKOCTH KOJIOHKHM Ha
paszeneHye aHaJM3UPYEeMbIX BelecTB. MeToabl UIeHTH(HUKAIUN BEIIECTB U KOJMYECTBEHHOTO aHajIn3a B
BOXX. JlocronncTBa u HenoctaTtkn BOXX.

Hon-napHas xpomarorpadusi, IpuMepbl MIPaKTHUECKOro ucnoib3oBanus BOXX B ananuse.

PacnpenenutensHast Oymaxnas xpomarorpadus. OcHOBbl OymakHOW xpomarorpaduu. [ToaBrxkHas
1 HenmoABMkHas (a3bl. MUKCOTpONHBIN psii pacTBoputeneil. TpeboBanus k xpomarorpaduyeckoit Oymare.
Xpomarorpaguueckue mapameTpel. TuObl  XpomMaTtorpamMM: OJHOMEpHas, JABYMEpHas, Kpyroaas,

10



anekTpodopernyeckas. Meton oOpamieHHbIX ¢a3. 3aBUCHMOCTh (OPMBI TATHA OT BHAA H30TEPMBI
pacnpenenenus. Meronbl WACHTH(PUKAIIMM BEUIECTB Ha OyMakHOW Xpomartorpamme. KomumdecTBEHHBIH
aHaJIu3 B MeTozie OyMaxxHOM xpomaTorpaduu. JlocTonHCTBa U HETOCTaTKU MeToa. O6IacTh MPUMEHEHUS!.

HNonoobmennast xpomarorpadus. CymHOCTh MeTofa. TpeOoBaHUS, MPEABSBISCMbIC K pPEaKIHsIM
noHHOTO oOMeHa. OcoO0eHHOCTH HOHOOOMEeHHOM xpomarorpaduu. MonooOMeHHoe paBHOBecue. KoHcTanTa
MOHHOTO OoOMeHa. M30TepMbl MOHHOrO OOMEHa. 3aBUCHUMOCTH ()OPMBI HM30TEPMBl MOHHOTO OOMEHa OT
KOHCTaHThl MOHHOTrO oOMeHa. Kosdduument cenexktuBHOCTH. CHHTETHYECKHE HOHOOOMEHHBIE CMOJIBI.
Knaccudukanus, cuares u cpoiictBa. CopOunonHsie psabl. Buabl 0OMEHHONH €MKOCTH MOHOOOMEHHUKOB.
Bri6op onTHUMalbHBIX YCIOBHM HOHOOOMEHHOTO pasneneHusi BemecTB. [IpumeHeHne HOHOOOMEHHOM
xpomaTtorpaguu B aHAIUTHYECKOW XUMHUU OPraHUYECKMX W HEOPTaHWYECKUX COCAMHCHUU: pa3lielcHHE,
OYHUCTKA, KOHIIEHTpUpoBaHUE U T.A. [IpumeHeHne MOHOOOMEHHOHW xpomaTorpaduu B TEXHOJIOTHUYECKHUX
npoueccax. Honnas xpomartorpadus. biok-cxema wuoHHOro xpomatorpada. Pazmensionme wu
KOMIIGHCAIIMOHHbIE KOJOHKH. JlerekTophl. IlpuMeHeHue B aHATUTHYECKONM XHUMHUHU. AHAIUTHYECKHE
BO3MO>XHOCTH METOAA.

['enp-xpomarorpadus. [lonBwxknas u HenoaBkHas ¢a3pl. OOliee ypaBHEHHUE, OMMCHIBAIOIIEE
npouecc renb-xpomatorpaduu. CopOentsl. OOmUI, BHEMHWUN HW BHYTPEHHUH OOBEMBI KOJOHKH.
[Tapametpsl amonpoBaHus. BeipakeHue kodpduimeHTa pacnpefesneHuss M KOHCTAHThl JOCTYIHOCTH.
BosmoskHocTu renb-xpomarorpaduu. [Ipumepbl npakTHYECKOTO UCTIOJIb30BAHUS.

7.2. ABTOMaTH3aIUsl ¥ KOMITbIOTEPU3AlUs aHATUTUYECKUX OMpPEeIeIeHUN
ABTOMaTHYECKH W aBTOMATHU3MPOBAHHBIN aHaIW3: UEIM W 3adadyd. J(MCKpeTHbIE aBTOMAaTHYECKHUE
aHanuzatopbl. [IpuHIMN JeicTBUS, JOCTOMHCTBA U HENOCTAaTKH. lIpoTOouHble METOABl aHalu3a.
HenpepbIBHBIM NOpPOTOYHBIA aHAIW3 M NPOTOYHO-UHKEKIMOHHBIA aHaiu3. AHaIU3 MPOMBIIUICHHBIX,
MPUPOIHBIX, OPTAHUYECKUX U OMOJIOTUYECKIX OOBEKTOB.

7.3. Macc-CieKTpOMETpUYECKUE METObL. TepMUUYeCKre METOIbl aHATN3a
Macc-cnekrpomerpudeckue MeToapl. CyIIHOCT, MeTo/a. AHalM3 OPraHMYeCKUX BELIECTB. DJIEMEHTHBIH
aHayn3. TepMHUUecKre METO/Ibl aHAIN3A.
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5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUA

JUCIATLITAHBI

B pesynbTare 0CBOCHHS AUCUUILIHBI
CTYJIEHT JOJIKEH:

Paznen
1

Paznen
2

Paznen 3

3HATh:

OCHOBHBIC ITOHATHUA, TCPMUHBI, METOAbI U
MMPUEMBbI KaUCCTBCHHOI'O U KOJIMYCCTBCHHOT'O
XUMHUYCCKOI'O aHaJIn3a

TEOPCTUUCCKHUE OCHOBBI (1)I/I3I/IKO-XI/IMI/ILIGCKI/IX
MCTOJ0B aHaJIM3a

MPUHIIMIIBI pa0OTHl OCHOBHBIX MTPHUOOPOB,
UCIIOJIB3YEMBIX ISl IPOBEICHUS
KaueCTBEHHOI'0 U KOJIMYECTBEHHOIO aHAIN3a

YMmerh:

MPUMEHSTH IPUOOPETEHHBIE TPAKTUUYECKHE
HaBBIKU B IPOPECCUOHATBHON IEATETbHOCTH
JUIsl peLLICHUs] KOHKPETHBIX 3a]1a4

IIPOBOAMTH 0OOCHOBaHHBIN BBIOOp METOA
aHaJIM3a C yueToM Iieieil 1 ocobeHHoCTeH
JTAaHHOM MPAKTUYECKOM 3a]1a4u

MPOBOJUTH PACYEThl HA OCHOBE MPOBEICHHBIX
HUCCIIENOBAHUI

MMPpOBOAUTH MCTPOJIOTHICCKYIO OLICHKY
PE3YIbTATOB KOJIMYECTBCHHOT'O XMMHUYCCKOTI'O
aHaJIM3a

Baanern:

OCHOBaMH MCTpOJ’IOFH‘ICCKOfI OLICHKHU
PE3yIbTAaTOB KOJIMYCCTBCHHOI'O XUMHUYCCKOI'O
aHaJIn3a

npueMamMunu HUHTEpIpeTallnun PpE3yJIbTaTOB
aHajin3a Ha OCHOBC KBAJIMMETPHUUYCCKUX
OIICHOK

10

METO/MOJIOTHEH  XUMHYECKHMX H  (U3UKO-
XUMUYECKUX METOJOB AaHAlM3a, LIMPOKO
HCITOJIB3YEMBIX B COBPEMEHHOM
AHAJIUTUYECKON IIPAKTUKE

11

OCHOBaMH CHCTCMBI BI>I60pa METOJ0B
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
XUMHUYCCKOI'O aHaJln3a

B pe3yabrare o0CBOGHHMS THCIHMILJIHHBI
CTYIEHT J0JKeH MPHOOpecTH cieaylomue
ob0menpodgeccuoHATbHbIE KOMIIETEHIIHH:

12



12

OIIK-2.1. PabGoraeT ¢  XUMHYECKHMMHU
BEIIECTBAMH C COOJIOJEHUEM HOPM TEXHUKHU
0e3011acHOCTH

OIIK-1.1. CucrematusupyeT U aHaIU3UpyeT
pe3yNbTaThl XUMHYECKUX DKCIEPHUMEHTOB,
HAOJIOJIEHUH,  M3MEpPEHMH, a  TaKkxke
pe3yNbTaThl PacyeTOB CBOWCTB BELIECTB U
MaTepUasoB

VYK-6.1 OruenuBaer CBOM pecypchl M HX
npenensl  (JIMYHOCTHBIE,  CUTYaTUBHBIE,
BPEMEHHbIE), ONTUMAJIBLHO HX HCIOJIb3YyeT
JUIsL YCIIEUTHOI'O BBINOJIHEHUS MOPYYEHHOIO
3a/laHus

OIIK-3.1 [IlpumeHser TeopeTHYECKUE U
MOJIYySMIIUPUYECKHE MOJENU TMpPU PEIICHUN
3a/1a4 XUMUYECKOW HAaIIPaBJIE€HHOCTU

VYK-8.2 Hnentudunmpyer omacHele U
BpE/IHbIE (baxTops B pamKax
OCYIIECTBIISIEMOM JIeATEIHHOCTH

VYK-8.3 BpisiBiiser npo0JieMbl, CBS3aHHBIE C
HapYIICHUSAMHU TEXHHKH Oe30MacHOCTH Ha
pabouem MecTe; IpeiaraeT MEpONPUATUAX
0 MPEAOTBPAILICHUIO YPE3BBIYANHBIX
cUTyanun

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTnyeckune 3aHATHS

Y4eOHBIM MJIaHOM MOATOTOBKH crenuanutera no Hampasienuto 040501 dynnameHtanvHas u

INpuKjIagHasA XHUMUSA

«AHamuTHYECKass XUMUSI.

6.2. JlabopaTopHbIe 3aHATHSA

HE TPEAYCMOTPEHO TMPOBEACHUE NPAKTHYECKUX 3aHATUA 10 JIHUCIUIUIMHE

Brmonnenue 1abopaTopHOTO MpakTUKyMa CIOCOOCTBYET 3aKPEIIEHHI0 MaTepualia, Uu3y4yaeMoro B
TMCHIUIUINHE «AHAMUmMUYecKas Xumusay», a TaKKe TaeT HABBIKKM pabOTHl C OCHOBHBIM JIAOOPaTOPHBIM
000py/IOBaHUEM M TEXHUKHU BBHIMOJHEHHS padoT.

MakcumanbHOE KOJIMYECTBO OaljIoB 3a BBIMOJHEHUE JIA0OPAaTOPHOTO MpaKTUKyMa COCTaBisieT 36
6amioB (MakcuManabHO MO 3 Gamia 3a Kaxayro padory). KonmuectBo pabot u 6amioB 3a Kaxayr paboTy
MOJKET OBITh U3MEHEHO B 3aBUCHIMOCTH OT UX TPYJAOEMKOCTH.

[Ipumepsl 1a6OpaTOPHBIX padbOT U pa3ebl, KOTOPbIE OHU OXBAaThIBAIOT

Ne Ne paspena HaumeHnoBaHue 1abopaTopHbIX paboT Yacel
/1 JUCHUILINHBI
1 Paznen 1 Nnentudukanus MHAUBUAYATbHBIX KATHOHOB B
pacTBope.
2 Unentudukanus 2-X MHAUBUAYATbHBIX CYXHX
coyei, 00pa30BaHHBIX OJHUM U3 U3y4aeMbIX
KaTUOHOB M OJTHUM M3 U3y4aeMbIX aHHOHOB.
3 Pazpgen 2 KonnyecTBeHHBINM XUMHUYCCKHUI aHAIN3 HA OCHOBE
peaKkI Uil KUCIOTHO-OCHOBHOTO B3aUMOJACHCTBUS.
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10

11

12

13

14

15

Kucnotno-ocHoBHOe TuTpoBanue. [Ipurorosinenue
cranaaptasix pactBopoB HCI u NaxB4O7-10 H2O.

KucnorHo-ocHOBHOE TUTPOBAHHUE.
Cranpapruzanus pacteopa HCI mo pactBopy
nepBuyHoro cranaapra NaxB4O7-10 H2O.

KucnotHo-ocHoBHOe TUTpoBanue. Onpenenenune
CoJZlepXaHMs JeKaruaparakapoOoHara HaTpUs B
obpasie.

[IpuMeHEeHNE CUHTETUYECKUX HOHOOOMEHHUKOB JIJIsl
KOJINYECTBEHHOTO OIpEeIeNICHUs CONeH pa3IuUHbIX
METaJUIOB B pacTBOpax.

KonnyecTBeHHBINI XUMUYECKUHM aHAJIN3 HAa OCHOBE
AHAJUTUYECKUX PEAKIIMi KOMILIEKCOOOpa30BaHMUsI.
[IpuroroBienue cranaapTHbIX pacTBopoB DATA u
ZnSOs.

KoMIuiekcoHoMeTpruuecKkoe TUTPOBAHHE.
Crangapruzanus pactsopa I/TA.

KomnnekcoHoMeTpuyeckoe TUTPOBAHUE.
Onpenenenue cofepx aHus cojiel pa3IMUHbIX
METaJJIOB B PaCTBOPE.

Onpenenenne KECTKOCTH BOJBI

KonnyecTBeHHBIN XHMUYECKUH aHAIN3 Ha OCHOBE
AHAJTUTUYECKUX PEAKIIUA OKUCICHUS -
BoccTaHoBjeHUs. [lepmanranaromerpus.
[IpuroroBnenue ctanaapTHbIX pactBopoB KMnO4 u
(NH4)2C204-H>O0.

[Tepmanranaromerpus. CTaHgapTH3aLUs pacTBoOpa
KMnO4 110 pacTBOpY NEPBUYHOIO CTAaHAAPTA
(NH4)2,C204-HO.

[lepmanranatomerpus. OnpeneneHue coaepxKaHus
cynbdara xenesa(ll) B pacTBope.

Nonomerpusi. Onpenenenue coaepkanus cyibdara
menu(Il) B pactBope.

XpomaToMeTpruuecKoe onpeaeneHue cyibdara
xenesza(ll)

16

17

18

19

20

21

22

23

Pasnen 3

DOTOMETPUYECKOE ONIPEACIIEHUE COJIE MEIU B
pacTBOpax Ha OCHOBE aHAIUTUYECKUX PEeaKIui
KOMILIEKCOOOpa30BaHMsI.

HOTCHI_[I/IOMeTpI/I‘leCKOG TUTPOBAHUEC BCIICCTB HaA
OCHOBC KHCJIOTHO-OCHOBHOTO BSaHMOHeﬁCTBHﬂ.

KauecTBeHHBIN BU3YyaIbHBIN aTOMHO-2MUCCHOHHBIN
CIIEKTPAJIbHBIN aHAJIN3

ATOMHO-a0COPOIIMOHHOE OIPE/ICIICHUE ME/IH B
pacTBope

dnyopumMmeTprdeckoe onpeaenenue pogamuna 6 XK B
pacTBope

TypOunumeTrpuyeckoe onpeerneHne XJI0Opua-MOHOB B
pacTBope

OrnpezeneHne mea0uYHOCTH TPUPOTHBIX U
MIPOMBILUIEHHBIX BOJ METOJOM
MOTEHIIMOMETPUIECKOTO TUTPOBAHUS

Omnpenenenue cojiepkaHus HUTPAT-HOHOB, (pTopu-
MOHOB WJIM XJIOPUJI-MOHOB B TEXHUYECKUX 00pa3Lax
METOJIOM NPSIMOY HOHOMETPHUH

14



24 KonaykromeTpuueckoe TUTPOBAHUE COJIEH HUKETS 5

pactBopoM DJITA

25 OnpeneneHre KUCIOT METOJIOM KYyJTOHOMETPUYECKOTO | 5
TUTPOBAHUS

26 Onpenenenne ruapodocdara u xaopuaa HaTpus B 5

CMECH METOJaMH HOHHOTO OOMEHa U
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS
27 Paznenenne cmecu nonos xeneza(Ill), auxemnsa(IT) n 5
kobanpTa(ll) MeTogOM KpyroBoit OymMaxHOMH
xpomaTorpaduu ¢ HocIeayOIMM KOJTUYECTBEHHBIM
onpeneneHueM coaepxanus xxenesa(lll)

28 Paznenenue cmecu romyooro nekctpana u apcenaso (I) | 5
METOJIOM T'elIb-XpoMaTorpaduu U X KOJHMIESCTBEHHOE
onpezeneHue GoTOMETPUIECKUM METOAOM

29 AHanu3 cmecu 0eH30J1a, HUTPOOCH3071a | 5
OCH30HUTpWIA B BX cMecH MeTogoM BOKX

7. CAMOCTOATEJIbHASA PABOTA

CamocTtosTenbHas paboTa MPOBOAUTCA C LETIbI0 YIIyOlleHWs 3HAaHUW 1O AUCHUIUIMHE U
MpeAyCMaTPUBAET:

— mpopaboTKy pEKOMEHI0BAHHOM TUTEPaTyphl, Pa0OTY C 3JIEKTPOHHO-OMOIMOTEUHBIMH CHCTEMAMH,
BKJTFOYAsI IEPEBO/IBI MyOITMKAIIMI M3 HAYYHBIX KypPHAIOB, IUTHPYEMBIX B 06a3ax Scopus, Web of
Science, Chemical Abstracts, PUHII;

— PperyJsipHYIO TPOpa0OTKY U MOBTOPEHUE MPOUIEHHOTO Ha JICKIIUAX y4eOHOro MaTepuana;

— PErylspHYIO MOATrOTOBKY K TaOOPaTOpPHBIM paboTaM, B TOM YHCIIE BBIINOJIHEHUE JOMAIIHUX PadoT U
WHJIMBUIYAIBHOU TOMAIIHEH paOOoThI; MOATOTOBKY K KOHTPOJIBHBIM paboTaM;

— TMIOCEIIEHUE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(PEPEHIIUN pa3InYHOIO YPOBHS;

— yuactue B cemuHapax PXTY um. . MeHzeneeBa 1o TeMaTuke JUCLUIUIMHBI;

— TMOATOTOBKY K c/1aue 3a4€Ta ¢ OLIEHKOW MO JUCIUILIMHE U TAO0PaTOPHOTO MPAKTHUKyMa 110
JTUCIUTITUHE.

[InanupoBaHue BpeMEHU Ha CAMOCTOATEIbHYIO paboTy, HEOOXOIUMOTO HA W3YYEHHE TUCIUILINHBI,
CTYyJIEHTaM JIy4YIlle BCEro OCYIIECTBIIATh Ha BECh MEPUOJ] U3YUEHUS, IPEIyCMAaTPUBAs TIPU STOM PETYISIPHOE
MOBTOPEHHE TMPOWIEHHOrO0 MaTepuana. MaTepuan, 3aKOHCIEKTHUPOBAHHBIA Ha JEKIHUAX, HE0OXOIuMO
pEeryJsipHO JOTOJHATH CBEJAEHUAMH W3 JIMTEPaTypHBIX HWCTOYHHMKOB, TMPEJCTABICHHBIX B pabodeit
nporpamMme. [lpu paboTe ¢ yKka3aHHBIMH HCTOYHMKAMH PEKOMEHAYETCS COCTAaBISITh KPATKHH KOHCIEKT
Marepuaia, ¢ 00s13aTeIbHbIM (UKCUPOBaHUEM OUOIMOrpaduuecKuX JaHHBIX UCTOYHHKA.

8. MIPUMEPBI OHEHOYHbBIX CPEACTB JJIs1 KOHTPOJISA
OCBOEHMUSA JUCTIIAITJIMHBI
CoBoKymHast OI[eHKa 10 JUCIUIUIMHE CKJIAIbIBAETCS U3 OLIEHOK 32 BBIOJIHEHNE KOHTPOJIbHBIX paboT
(MakcuMainbHas oleHKa 24 6aiioB), 71a00paTOPHOTo MpakTUKyMa (MakCUMallbHas OlLleHKa 36 0asioB) U
UTOTOBOTO KOHTPOJIS B popMe 3auéma ¢ oyenkou (MakcumaibHas orieHka 40 0amioB) u sk3ameHa (6
CeMecTp).
8.1. IlpumepHas TeMaTUKA pedepaTHBHO-AaHATUTHYECKOH PadoTHI.

VY4eOupiM 1uianom 1o crneuuanbHocTd 04.05.01 dyHpnameHTanbHass ¥ NPUKIATHAS XUMHS HE
MPEJYCMOTPEHO BBHIMOJIHEHUE pedepaTHBHO-aHATUTUYECKOH padoThl MO AMCHUUIUIMHE «AHanumuuecKkasn
XUMUA.

8.2. [IpuMepbl KOHTPOJILHBIX BONIPOCOB /ISl TEKYIEr0 KOHTPOJISI 0CBOEHHSI AMCUUIIJIMHBI

JUis TeKyIIero KOHTpoJIs MPeayCMOTPEHO 3 KOHTPOJIbHBIX paboTHl (IO OJHON KOHTPOJILHOW paboTe
0 Ka)XkJIoMy paszzeny). MakcumanbHast OlleHKa 32 KOHTPOJIbHBIE paboThl cocTaBiseTr 24 Oaia, no 8 6ayios
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3a KaXayro padory.

Paznen 1. Ilpumepbl BONPOCOB K KOHTPOJAbHOH padore Ne 1. MakcumajibHasi OLEeHKa —
8 6asioB. KonTposbHasi padora cogepxut 3 Bonpoca, no 2 ujim 3 6aj171a 3a BONPOC B 3aBUCUMOCTH OT
ero CJI0KHOCTH.

Bonpoc 1.1.

1. B pacTBOpE Kakoro peareHra cieayer pactBoputh ocagok Caz(POas): muist onipeesieHns B HEM HOHOB
Ca®™?

2. Kakoe ycnoBue HYKHO o0ecreduTbh, YTOObI JACWCTBUEM TUpaTa aMMHUaKa pa3/ieUTb CMECh KaTHOHOB
HUKEJIS U aJTIOMUHUS?

Bonpoc 1.2.
1. Kakyto dhopmyny Hy>)KHO UCIIOJIB30BaTh It pacdeTa pH B pacTBOpe YKCYCHOW KHCIIOTHI?
2.  Tlo kakoit Qopmyne pacCUUTHIBAIOT KOHIEHTPAIIMIO HOHOB BOAOPOAa B BOJAHOM pacTBOpE

ruapodocdara HaTpus?

Bonpoc 1.3.
1. Kaxkoii u3 aHMOHOB — OKkcayaT, Gocdar Wiu QTOPUA NMPH NPOYHX PABHBIX YCIOBHUSIX OOECIIEYMBACT
HanOOJIBIIYIO TOJHOTY OCaKAECHHUSI HOHOB Oapus?
2. Kakoii u3 katnonos — Ba**, Ag®, Fe** - Gyner ocaxnen HaubGonee MojiHO Npu AeicTBHH (pocdaTa
HaTpHUsI HAa PacTBOP €ro coyu?

Paznen 2. Ilpumepbl BONPOCOB K KOHTPOJAbHOH padore Ne 2. MakcumajbHasi OlleHKa —
8 6assioB. KonTposbHas padora cogep:xkut 3 Bonpoca, no 2 uiam 3 6ajsia 3a BONpoc B 3aBUCUMOCTH OT
€ro CJI0KHOCTH.

Bonpoc 2.1.
1. C kakum ungukaropom MoxHO orrutrpoBath 0,1000 M pactBop H3POs4 no NaHPO4? Otser
MIOATBEPAUTE PACUETOM.
2. Kakoii uHAMKATOpP CIEIyeT UCIONIb30BaTh MPU ONPECIICHUN COIepP KaHUs TUAPOKCUIA HATPUS, €CIIU
B pacTBOpE MPHUCYTCTBYET ainerar Hatpua? OTBET MOATBEPIUTE COOTBETCTBYIOUIUMHU YPABHEHUSIMHU
peakLuii 1 pacyeTamu.

Bonpoc 2.2.
1. Tlo xakoii QopMylie pacCUMTHIBAIOT KOJIMYECTBO MOJb JKBHUBAJICHTa HOHA aMMOHHS TIPU €ro
onpeaeneHuu GopmanbaeruaHbiM Metoaom? IlpuBenuTe ypaBHEHHS peaklMid, WILTIOCTPUPYIOIIUX
CXEMY TUTPOBAHUSI.
2. TurpywoT cmech THUAPOKCHAA HaTpus U kapOoHara Hatpusi pactBopom HCl ¢ uHamkaTopom
METHUJIOBBIM OpaH)XEeBBIM. Kakue KOMIIOHEHTBI CMECTH IMPH ITOM OYIyT OTTUTPOBBIBaThCA? OTBET
MOATBEPANUTE YPABHEHUSIMU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHI.

Bonpoc 2.3.
1. Paccuurars TuTp pacteopa H>SO4 mo NaOH (7(H2SO4/NaOH)), ecnu ¢ (1/2 H2SO4) = 0,1000 mob-
skB/1. M(NaOH) == 40 r/mob.
2. HaBecky NaOH 1,5238 1, 3arpssHennyro kap6onatom (NaxCQOs3), pacTBopwiM ©u pa30aBuiIH
JUCTWITUpOBaHHOM Bojoi 1o 100 mn B mepHoi kosbe. Ha tutpoBanue 10,00 Ma moxydeHHOTO
pacTBOpa C WHAWKATOPOM METHIIOBBIM OpaHXeBBIM moTpedoBanmock 22,53 mu pactBopa HCl ¢ T

(HCI) = 0,003650 r/mn. Ha TuTpoBaHMEe Takoro »xe oObeMa pacTBOpa C HWHAUKATOPOM
dbenondranenHom norpedoBanock 18,50 min HCI. Paccuurats nponenTtHoe conepkanre NaCOs B
NaOH.

Paznen 3. Ilpumepbl BONPOCOB K KOHTPOJAbHOH padore Ne 3. MakcumajibHasi OLEHKa —
___0anjoB. KonTpoabHasi pa6ora coaep:kut 3 Bonpoca, no 2 uiu 3 6ajja 3a BONpPoc B 3aBUCUMOCTH
OT ero CJI0KHOCTH.
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Bomnpoc 3.1.
1. Hamumwure ¢dopmyny 1ist pacdera OKHCIMTEIbHO-BOCCTAHOBUTEIBHOTO IOTEHIMAla B TOYKE
SKBHUBAJIIEHTHOCTU. UeMy paBHO 3HaYEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIMANIA B TOUKE
SKBUBaJEHTHOCTH mpu TUTpoBanuu 0,05 H. pactBopa [ 0,05 H. pactBOopoM NaxS;0s, ecnu

E(/)z/zr= 0’548: angog‘/2$o§‘= 0’0957 OTBeT MOATBEPAUTE Pacu€ToOM M 3AMMILUTE YpPaBHEHUS

COOTBETCTBYIOIIEH XMMHUYECKOI peakliuy U MOoJypeaKuil, u300pa3uTe X0l KpUBOM TUTPOBAHUS.

2. Hamummre Gopmynny ajis pacueTa pealbHOr0 OKUCIHTEIbHO-BOCCTAHOBHUTEIHHOTO MOTCHIIMANA
or pH pactBopa. UeMy paBHO 3HA4YeHHE PEAIBHOTO OKHUCIUTEIHHO-BOCCTAHOBUTEIHHOIO
MOTEHIMaa MOJIypeakliMi BOCCTAHOBJIEHUs mepokcua Boaoponaa npu pH 4? OtBer moarBepaute
pacueTom.

Bomnpoc 3.2.

1. ITo kakoit ¢opmyse pacCUUTHIBAIOT 3HAYCHHE PEATHLHOTO OKHCIUTEIBHO-BOCCTAHOBHTEIHLHOTO
MOTEHIIMaja TMOJNypeakluu, €clId OKHUCJIEeHHas QopmMa ydacTByeT B MOOOYHOW peakuuu
KoMIUIekcooOpa3oBanusa. OTBET NOATBEPAUTE YPABHEHUSIMH XUMHUUECKUX PEAKIMUA U MOTypeaKiuil
Ha KOHKPETHOM MpUMeEpe.

2. Kak Bprucisitor umcno moneit skuBaieHTa KoCrO7 mipu orpeniesieHd HOJOMETPHUYECKHM METOIOM?
OTBeT NOATBEPIUTE YPAaBHEHUSIMI COOTBETCTBYIOIIMX XMMHUYECKUX pPeakiuii 1 nomypeakuuid. [Ipeanoxure
(1)1/13HKO-XHMI/I‘I€CKHﬁ METOJ ONPCACICHUA KOHICHTPpAllMKU JUXpOoMaTa KaJiud B paCTBOPEC.

Bonpoc 3.3.

1. Onpenenenue conepxanust >xerne3a(ll) B pacTBope MpoBOAAT METOAOM MOTEHIIMOMETPUYECKOTO TUTPOBAHHSL.
CKOJIBKO JKeJie3a COACPKUT 00pasell, ecii HaBecka 3Toro oopasua maccoid 0,1700 r mocie pacTBOpeHUs U
BOCCTaHOBJIEHUSI xKene3a 1o xkenesa (1) orrurporana 8,40 mi pactBopa nepmanranata kams ¢ 7(KMnOg/Fe)
=0,006200 r/mn?

2. OObsicHUTE TPHHIUI HOHHOrO oOMeHa. [IpuBenuTe ypaBHEHUS XUMHUYECKUX pPEaKIUH.
[Tepeunciure U3BECTHHIC BaM THUITBI HOHOOOMCHHHUKOB.

8.3. Bonpockl /151 MTOTOBOI0 KOHTPOJISI OCBOEHUSI JUCIHUIJIMHBI (3a4eT ¢ OLeHKO#).
WTOroBbIif KOHTPOJb MPOBOJUTCA B BHUJE HUTOrOBOM KOHTPOJIBHOM paboThl. MakcuManbHOe
KOJIMYECTBO OAaJIJIOB 3a WUTOTOBYIO KOHTPOJIBHYIO pabory — 40 OamnoB. buier uTOroBON KOHTPOJIBHOM
paboThI cofep kUt S5 Borpocos: 1 Bonpoc — 9 6amioB, Borpoc 2 — 9 6amios, Bonpoc 3 — 10 6amios, Borpoc
4 — 9 6amnos, Borpoc 5 — 3 Gaa.

8.3.1. [IpuMepbI KOHTPOJIBHBIX BOMPOCOB /IJIsi UTOTOBOT0 KOHTPOJISI OCBOEHUS TMCUMILIUHBI (3a4eT ¢
OLICHKOM).

1. OcHOBHBIE NIOJIOKEHUS IPOTOTUTHUECKON TEOPHH.

2. TepmoanHamuyeckas, KOHIIEHTPALMOHHAS U YCIOBHAsA KOHCTAHTBI PAaBHOBECHSI.

3. AHaUTUYECKHE peaKIuu U aHaduTH4eckue d(PPexTol. XapakTEPUCTHUKUA aHATUTUUYECKUX
peaKuii: YyBCTBUTEIBHOCTh, U30UPATENILHOCTD (CEIEKTHBHOCTB ).

4. TI'pynnosele, 0011Me, YaCTHBIE, XapaKTEPHbIE U CrIeHU(DUUECKUE peaKLUu.

5. PaBHOBecHusl B aHAIMTHUYECKH BaXKHBIX MPOTOJUTUYECKUX cucTeMaX. KOHCTaHTBI KMCIOTHOCTH U
OCHOBHOCTH.

6. Beoruncienne pH pacTBOpOB KHCIOT M OCHOBAaHUW pa3IMYHOM CHIIBI, CMECEM KHUCIOT H
OCHOBaHHII.

7. BydepHble pacTBOpHI, UCIOJIb3yeMble B XUMUYECKOM aHAU3e: MX COCTaB, CBoOicTBa (OydepHas
€MKOCTb, 00J1aCcTh OypeprpoBaHusl).

8. AHalMTHYECKHE peaKIu KOMIUIeKcooOpazoBaHusi. OOmme, CTyneHYaTble U yCIOBHBIC
KOHCTaHTbhl YCTOMYMBOCTH KOMIIJIEKCHBIX COCIMHEHUH.

9. Ucnonp3oBaHue peakiuil OCAKIEHUS B aHANUTUYECKUX Lesax. KoHcTanTa paBHOBecHs peakiuil
OCKJICHUS-PACTBOPEHUS; (DAKTOPHI, BIHSIONINE HA PACTBOPUMOCTH OCAJIKOB.
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10. OKHCIIUTENLHO-BOCCTAHOBUTEILHAS peaxkuus U OKHUCIINTEILHO-BOCCTAHOBUTEILHBIHN

MOTEHLINA.

1. KoHcTaHThl paBHOBECUS OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

12. BbiOop TUTpaHTa U ONTUMAIBHBIX YCIOBH TUTPOBAaHUSA. DaKTOPHI, BIUSIONIUE HA BEIUUYUHY
CKayKa Ha KpUBOW TUTPOBAHMUSI.

13. Mapukanust KOHEYHOM TOYKM TUTPOBAHMSI XHUMHUYECKUMU U  (PU3UKO-XUMUYCCKUMU
METOJIaMHU.

14.  HonooOmeHHas xpoMaTorpagusi B KOJIMYECTBEHHOM XUMUYECKOM aHAIN3E.

15. TpebGoBanus, MpeabsABIIEMbIC K PEAKIIUSIM HOHHOTO OOMEHa.

16.  H3oTrepma HOHHOTO OOMEHA.

17. Br160op onTuMaIbHBIX YCIOBHH HOHOOOMEHHOTO pa3/ieJICHUs BEIIECTB.

18.  Krnaccudukanus GuU3NKO-XMMHYECKHX METO/IOB aHAIM3A.

19.  AnanuTudeckuil curHai kak MHGpoOpMaTuBHas (PYHKIIMS COCTaBa BEIIECTBA M €r0 KOJUYECTBA.

20. [IpuMepsl aHaTUTUYECKUX CUTHAIIOB U UX u3MepeHuil B DXMA.

21.  OcHOBHbIE aHAJIUTHKO-METPOJIOTMYECKHE XapaKTEPUCTUKU METO/IO0B U PEe3yJbTaTOB aHAIM3a,
CIOCOOBI UX OLIEHKHU.

22.  OOuas xapakTepHucTKa CIIEKTPaIbHBIX METO/I0B aHAIN3A.

23.  OOwas xapakTepuCTHUKa AIEKTPOXUMHUECKUX METO/I0B aHAJIN3a.

24.  OOuas xapakTepuCTUKa XPOMATOrpapruuecKux METOIOB.

25.  IlpencraBnenue o HOTOMETPUUECKUX U TOTEIIMOMETPHUECKUX METOAAX aHAIM3A.

ITonubrit MNepCUYCHb OLCHOYHBIX CPCACTB IMPUBCACH B BHUAC OTACIBHOI0 JOKYMCHTA, SABJIAIOLICTOCSH
HEOTHEMJIEMOM YacThI0 OCHOBHOM O6pa3OBaTeHLHOﬁ IIporpaMMmal.

8.4. CTpykTypa u npuMepbl O0UJIETOB JJIs1 KOHTPOJIS OCBOCHUS JUCHHILIMHBI (3a4eT ¢ OLeHKOi1).

WToroBslii KOHTPOJIL MPOBOIUTCS B 4 CEMECTpe B BHJIE UTOTOBOM KOHTPOJILHON paboThl U B 6 ceMecTpe B
BHJI€ 9K3aMEHAa. MakcuMaabHOE KOJMYECTBO OajIOB 32 UTOTOBYIO KOHTPOJIbHYIO pabory — 40 Gamios.
buter ©TOroBo¥ KOHTPOJIBLHON pabOTHI COACPIKUT S5 BOMpocoB: 1 Bompoc — 9 6amios, Borpoc 2 — 9 6aios,
Boripoc 3 — 10 6amios, Borpoc 4 — 9 6auoBs, Bonpoc 5 — 3 Gasia.

IIpumep Ounera nJs ¢uo konmpons uz YII:

«Ymeeporcoaron

(Jlo:xHOCTH, HAMMEHOBaHHe Kadeaphl)

(IMoanuce) (M. O. Damuaust)

« » 20 .

1. Munucmepcmeo nayku u gvicuiezo 0opazosanus P@®

Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
umenu J[.U. MenjaesieeBa

Kadeapa ananuruyeckod XuMum

040501 dynnameHTaIbHAS M NPUKJIAHAS XUMHUA

AHaJIMTHYeCKAs] XUMMUS
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B Hu3KkOTEMIIEPATYPHOM IJIAMEHH ''CBeTHJILHBIN ra3 — BO3AYX'" JJIM onpeaeseHus1 KaJausi
(K) ncnoab3yloT n3inydeHue pe3oHaHCHOro ayosaera 766,5 u 679,9 um. Ilorennman
BO30Y KIEeHUS ITHUX CNIEKTPAJbHBIX JUHUI paBeH 1,62 3B. Onpenenenue kaaus (K) B
anaausupyemoM pactsope KCI npoBoasT cnocodom rpagynpoBoYHoro rpaguka Ha
ocHoBe 3aBucuMocTH AC = k'c. HazoBure anaaurnuyeckuii curian (AC). O0bsicHuTe
NPUHLIMI MeTOAA NJIAMEHHOI (pOTOMETPUH U OCHOBHBIE 3aKOHOMepHOCTH cBsi3U AC = f(c).

PaccunTaiiTe TOJIMHY MOIJIOMIAKIIET0 CJI0S PU (POTOMETPUIECKOM ONPeae/IeHUH
noHoB keses3a (III), ecoan Turp uccaenyemoro pacrsopa T(Fet) = 0,000004000r/cm’,
MOJISIpHBIH K03 duuuent noraomenns £ = 4-10%, norsomenne A = 0,43.

IIpoBoaMTCH NMOTEHUMOMETPUYECKUI AHAIN3 CIIOCOO0M KAJIMOPOBOYHOI0 rpadguka ¢
HCINO0Jb30BAHNEM HOHOCEJEKTHBHBIX 3J1eKTpoaoB (MCI) B kauecTBe HHAMKATOPHBIX U
XJIOpHACEePeOPSAHOro eKTpoaa cpaBHeHuss. Ha ocHOBaHMHU JaHHBIX 0 KO3 PuuenTax
cejiekTUBHOCTH (Kij) momo0paTh 3JIeKTPOabI AJs onpeae/ieHusi HOHOB (i) B IPUCYTCTBUH

MelIauuX HOHOB (j) (oTMeuYeHbI *).
a) CaClL + Mg*Cl: 0) KI + KCI*
Koo nes =0,0003 K . =0L0] K =0,099 K : ={.8

Cu N I

K sy =0000 K _, =0,004 K, _ =0,007 K. =000l

[ 1 [ Al |

HaBecky TeXHH4€CKOIo aJIOMUHUSA Maccoii 1,2245 r pacTBOpUJIM H, CoAep:KalIecs B
BH/Ie IPHMECH HOHBI | £ | KyJOHOMeTPHYEeCKH OTTHTPOBAIH JJIEKTPOreHePHPOBAHHBIMH

HoHamu 11 NpPH MOCTOSTHHOM cuJie Toka 4,0 MA. To4Kka IKBHBAJEHTHOCTH
(pukcupoBaiach noreHuMOMeTpruUYecKku. Bpems 3s1ekTposusa coctabuio 80 cek.
Onpenenure MaccoBYIO 10110 Kejle3a B aJIOMUHUH.

3nayenus Rrnpu xpomatorpauueckom pasaesieHMd HOHOB Ha Oymare B cpefe OyTaHo.1a,
naceimennoro 2M HCL, cocraBasiior: Co*t — 0,15; AP — 0,105 Zn2* — 0,60. Ucniosib3ys ARy,
YCTAHOBHTE, KAKHE HOHBI U3 NPeIJIOKEeHHOH CMeCH He MOI'YT ObITh 4YeTKO
uaeHTH(UUMpPOBaHbl, 0TBeT 00bsicHUTe. [loyemy pacnpeneanTesibHasi OyMaskHasi
xpomaTtorpagusi OTHOCHTCH K KHAKOCTHO-KHAKOCTHOH Xpomarorpagun?

Paccunraiite Kp u K,y nis1 BemectB A u B, pa3aesieHHbIX Ha KOJI0HKe ¢ ceagexkcom G-25
¢ Maccoii cyxoro res 20r, eciiu Ver(A) = 45 em®, Vr(B) = 60 cm3. Bocnoab3yiiTech
CIPABOYHBIMH JaHHBIMH 11 1 1 cedamexca G-25: Vi=5 em3, Vy=2,0 em3, V;= 2,5 em’.
N300pa3uTe BUI BHIXOHOI KPUBOI JJIsl JAHHOTO CJIy4asi.

N N kA WD N =

8.3.2. le/IMep])I KOHTPOJIbHBIX BOITPOCOB 1JIsI UTOIOBOI'0 KOHTPOJISI OCBOCHUA TUCHUIIJIMHBI

(3x3ameH) B 6 cemecTpe

. ATOMHO-3MHCCHUOHHBIA aHAJIN3

. ATOMHO-3MHCCHOHHAs! JOTOMETPUSI TUTAMEHHU.

. ATOMHO-a0CcOpOLIMOHHBIN aHAIN3

. ®otometpus. 3akoH byrepa-Jlambepra-bepa

. @oToTypOUIUMETPHSL.

. Hedenomerpusi.

. OIIyOpUMETPUYECKHUIN aHATIU3

. Kongykromerpust
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8. BpICOKOYaCTOTHOE TUTPOBAHUE

9. Ilpsimast TOTEHITMOMETPHUSL. DIEKTPOIbI

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

[ToTeHIMOMETpHYECKOE TUTPOBAHHE
Knaccuueckas nonsiporpadust
AMriepoMeTpru4ecKoe THTPOBaHKE
Kynonomerpus

DNeKTporpaBUMETpHUs
I"a30-xuaxocTHast xpomarorpadus
BricokoadpextuBHas xpomarorpadus
HonooOmenHast xpoMaTorpadust
['enb-xpomarorpadust

Bymaxknast xpomarorpadus
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8.4. CTpykTypa 1 npuMepbl OMJIETOB JISI KOHTPOJISA OCBOCHMS JUCHMILIUHBI

(3K3aMeH).

[Tpumep Ouneta i 6ud konmponsn uz YII:

«¥Ymeeporcoaro»

Munucmepcmeo nayku u evicuiezo oopazosanus PO

(1OIKHOCTD, HAMMEHOBaHHE Kadeapbl)

Poccuiickuii XMMUKO-TEXHOJOTHYeCKU YHUBEPCUTET
umenu /.. MenpaeJieeBa

Kadeapa ananurnyecko XuMuu

040501 ®dynapameHTaIbHAS U NPUKJIATHAS XUMUSA

(Iloamucs) (M1.0. damunus)

MeaunuHcKasi XUMHAA

» 20 T.

AHanuTHyecKkasi XuMus

Paccuuraiite pactBopumocth Pb3(POs); B Bome m B 0,001 M pactBope HuUTpata
ceunIa. Ks(Pb3(PO4)) = 7,9-10~%,

C uenbio ONpENeNeHUs COJACPKAHUS KOMIIOHEHTOB IIPOBOAMIIM TUTPOBAaHUE
pactBopa, comepxaiiero paBHoe konuuectBo mojeit HCI u H3PO4. B mpucyrctBun
MHAMKATOpa METUJIOBOIO OpaHXeBoro wuspacxonoBaHo 40,0 M cTaHzapTHOIrO
pactBopa NaOH. Kaxkoit o6sem NaOH Oyzer u3pacxomoBaH Ha JOTUTPOBBIBaAHHE
ITOTO JK€ pacTBOpa B TPHUCYTCTBHM HHAWKaTopa (enondranenna? IlpuBeanrte
YpaBHEHUS IPOTEKAIOIINX PEAKIUN U PACUETHI.

K pactBopy AICIl; B mpucyrctBuu aneratHoro 0ydepHoro pactBopa mpunuto 25,00
M 0,1000 M pactBopa DATA, ocrarok kotoporo orrurpoBan 12,50 ma 0,0500 M
pacTBOpoM cynbhaTa [HMHKA C HMHAAKATOPOM KCHJICHOJIOBBIM  OPaHKEBBIM.
Paccunraiite cogepkanue AICl; B rpammax.

(M(AICI3) = 133,52 r/monb; M(OATA) = 372,24 r/mMm0b)

10

Kakoii unaukarop cieayeT npumenuts: qudermwiamut (E°(Indo/Indse) = 0,76 B) un
deppoun (E°(Inde/Indsc) = 1,06 B) npu TutpoBanuu pactsopa FeSOs pacTBOpoM
K>Cr,07 mpu pH = 0? E%((Fe**/Fe*") = 0,77 B); E°((Cr.07*, 14H"/2Cr*") = 1,09 B);
KOHIICHTPAllM KOMIIOHEHTOB OKHCIIUTEIFHO-BOCCTAHOBUTENIFHBIX Tap TPHHSTH
paBHBIMH | MOJIB/I.

Kakum o00pa3oM, wucronb3ys HOHHBII OOMEH, MOXHO IIPOBECTH OIpEIeIECHUE
CH3COONa B pacTBOpe METOIOM KHCIOTHO-OCHOBHOTO THUTpoBaHus? Ilpusenure
YpaBHEHHS COOTBETCTBYIOIIMX XHWMHUYECKUX peakiuil u ¢opMyny Juisl pacuera
COJIEp/KaHus alleTaTa HaTpUs B pacTBOPE.
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[TonHbll TIEpeveHb OLEHOYHBIX CPEJCTB MPUBEIEH B BUJE OTIEIBHOTO JOKYMEHTA, SIBIISIOIIETOCS
HEOTHEMJIEMOM 4acThI0O OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBl.
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9. YHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

9.1. PexomeHayemasi iuTeparypa
A. OcHOBHas1 IUTEpPaTYypa
1. AHanuTryeckast XuMusi. XUMHUYECKHE METO/Ibl aHanu3a. Y 4eOHuk s By3os/ [lox pen. O.M.

[TerpyxuHa,- 2-oe u3a., ctepeoTuiHoe, ucnpasieHHoe, -M.: OOO Ilyts, OO0 U1 AJIBAHC, 2006. — 400
c. (6a30BbIii yueOHUK)

2. Ky3nenoB B.B. AHanutndeckue peakuuu sl UACHTU(UKAIH HOHOB 3JIEMEHTOB B pacTBOpax. M.:
PXTY uwm. JI.1. Mengeneena, 2010. -163 c.

3. [IpakTrkym no (pU3MKO-XUMHUYECKUM METOIaM aHainu3a. Ydyebnoe nocodue./ [Tox pen. O.M. Ilerpyxuna,
2-0e u3J., ctepeoTurinoe, ucnpasientoe. - M.: OO0 Ilyrs: OO0 NI AJIBAHC, 2006. — 248 c. (6a30Bblit
YUeOHHK)

b. lonosiHuTebHAS JIUTEpPATypa
1. Anamutrueckast xumus. Ou3nueckue u GU3NKO-XUMHUECKUE METO/IbI aHaN3a. Y 4eOHUK /1711 By30B./ [Ton

pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBsl aHanutuyeckoit xumui. [Ipaktudeckoe pykoBoactso./Ilox pen. FO.A. 3onorosa. — M.: Bricmias
mkoJja, 2001. - 464c.

3. KppuioBa E.B. 3ananus no ananutnyeckoit xumun. Yacru I, II: Yuedbno — Mmeronnueckoe nocodue. — M.:
PXTY um. JI.1. Menneneena, 2003, 2004. — 40 c., 44 c.

10.10. JIypse. CripaBouHMK 110 aHanuTHUYecKOo xumuu. Crpas. uza. — M.: Xumus, 1989. — 448 c.

Kysnenos B.B., Epmonenko 10.B., CemenoBa .H. Homenknarypusie npaBuna UFOITAK B kypce
aHAJIMTUYECKOW XUMHH. XMMUYECKHE METO/IbI aHalu3a. YueOHo-MeTonnyeckoe nocooue.- M. PXTY um.
J.U. Menneneesa, 2004. — 72 c.

6. OKHMCIHUTENTbHO-BOCCTAHOBUTENBHOE U KOMILIEKCOHOMETPUYECKOE TUTPOBAHUE: PAKTHUECKOE
nocobue no Kypcy anaauruyeckoit xumun./ I[lon. pen. B.B. Ky3nenosa. M. PXTY um. JI.U. Menzeneesa,
2007. - 60 c.

7. Kysnenos B.B. [IpuMeHeHrEe OpraHMYeCKNX aHATMTUHYECKUX PEAr€HTOB B AaHAJIN3€ HEOPTaHUYECKHUX
BemecTB. YueOH. mocooue. — M.: MXTHU um. JI.1. Menneneesa, 1972. — 145 c.

8. AHanuTH4eckas XuMus. XUMUYecKue MeToibl aHanu3a. JIab. npaktukym. [Tox pea. Poratunckoit C.J1., —

M.: PXTY um. JI.U. Menaeneena, 2011. — 96 c.

9.2. PexoMeHAyeMble HCTOYHMKH HAYYHO-TEXHUYECKO HHPOPMALHNH
Pa3naTouyHblil MILUTFOCTPATUBHBIN MaTepUAIT K JICKIIHSIM.
[Ipe3eHTannu K JIEKIUSM.
MeToandeckue peKOMEHIAINH 110 BBITTOJTHECHHIO JTa00PaTOPHBIX PadoT.

[TomHOTEKCTOBBIE HH(POPMAIIMOHHBIE PECYPCHI:

M3pareascrBo ELSEVIER Ha niatdopme Science Direct.
Hoctyn k xkomnekuusM «CHEMISTRY» u « CHEMICAL ENGINEERING» (152 xypnana) ¢ 2002 r.
Hoctyn no [P-agpecam PXTY. Anpec mist paboTsl: http://www.sciencedirect.com.

N3narensctBo American Chemical Society (ACS)
N3naer caMmple IUTHpPYEMblE XUMHUYECKHE KypHaubl, 110 naHHbIM ISI Journal Scitation Reports. JKpnasbl
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http://www.sciencedirect.com/

[0 OCHOBHBIM pa3jefiaM XHUMHH U CMEXHBIM OOJIACTSIM 3HAHMW, BKJIIOYAs XHMHUIO IIMPOKOTO Mpoduis,
MEAUIIMHCKYI0 XUMUI0, (PU3MYECKYI0 XUMHUIO, OPTaHHUECKYI0 XUMHUIO, a TaKKe OMOXUMHI0, OMOTEXHOJIOTHIO
u T.4. Joctyn no IP-anpecam PXTY. Anpec nist pabotsr: http://pubs.acs.org.
NznatensctBo Taylor & Francis
bnee 1300 >xypHanoB o Bcem o0acTsM 3HaHUM, B ToM unciie 6osee 300 1o TEXHUYECKUM U €CTECTBEHHBIM
Haykam. OxBar ¢ 1997 roma mo Hacrosimee Bpems. Joctyn mo IP-agpecam PXTY. Anpec mist paGoThI:
http://www.informaworld.com.
Mexnynapoanas uznarenbckas komnanus Nature Publishing Group (NPG) [Ictyn k *xypHanam:
e «Naturey» - ¢ 1997 r. — mnHaumbojiee MPOCIABICHHOEC HAyYHOE H3JaHUE IIHPOKOTO MPpOohuiIs,
o0Jaaroree K TOMY K€ CaMbIM BBICOKHM HHJIEKCOM I[IUTUPOBAHHS,
e «Nature Materials» - ¢ 2002 r.
e «Nature Nanotechnology» - ¢ 2006 t.
e "Nature Chemistry" - ¢ 2010 r.
Hoctym o IP-agpecam PXTY. Anpec mis paboTsl: http://www.nature.com.
HNznareanctBo SPRINGER
JloCTyTI K IEKTPOHHBIM apXHBaM KYPHAJIOB U JIEKTPOHHBIM KHUTaM. JKpHAIBI IO BCeM 00JIaCTSM 3HAHHM.
Anpec nis pabotsl: http://www.springerlink.com. J/loctyn nmo [P-agpecam PXTYV.
Kypnan SCIENCE
OauH w3 BeAYIMIMX MYJIbTUIUCHUIUIMHAPHBIX HAYYHBIX JKYypHAIOB, IYOIUKYyeTCsS AMEpPUKaHCKON
accoranueil mo paspututo Hayku (AAAS), coaepKuT 0030psl HOBEHIINX Pa3pabOTOK B €CTECTBEHHBIX U
MPUKJIAIHBIX HAyKaX, OCBELIAaeT HOBOCTH HAYYHOTO MUPA U KOMMEHTUPYET UX.
OxBar — ¢ 1997 r. no Hacrosiiee Bpemsi.
Hoctyn no IP-agpecam PXTY.
Anpec uist paboThr: http:/www.science.com
The Royal Society of Chemistry
[TonHble TekcThl crareil kypHaioB KoposieBckoro xummuueckoro ooOuiectBa (BemmkoOpurtanusi) u 06asbl
nannbiX. Joctyn o IP-agpecam PXTYVY. Anpec: http://www.rsc.org/Publishing/Journals/Index.asp
Poccuiickas HayuyHasi 3jiekTpoHHast onbamoreka (http://www.elibrary.ru)
DJNEeKTPOHHBIE BEPCUM >KYPHAIIOB POCCUHCKHX M 3apyOeKHBIX Hay4yHbIX wu3aarenscTtB. Jloctym mo IP-
agpecam PXTY.

HayuHo-TexHu4eckue KypHabl:

— Kypnan «XKypnan ananutnaeckoit xumun» ISSN 0044-4502

— JKypnan «Analytica Chimica Acta» ISSN 0003-2670

— Xypnan «Xumuxo-papmanestuueckuit xxypaam» ISSN 0023-1134

Pecypcbl nH(OpMaIIMOHHO—TEIEKOMMYHUKALIMOHHOM ceTn VIHTepHeT:
— http://www.rusanalytchem.ru
— http://www.chemical-analysis.ru

9.3. CpeacrBa obecnie4eHHs OCBOCHUS JUCIUNIIMHBI

Jns peanuzanuu pabodeil mporpaMMbl OATOTOBIIEHBI CIEAYIONINE CPEACTBA 00ECTICUSHHSI OCBOCHHS
TV CITATIIINHEI

-BUIC03aIUCH JIEKIUN 10 aHanuThuuecko xumuu goi. Cemenonoit M.H. u nou. Epmonenxo 10.B.

— KOMITBIOTEpPHBIC TPE3CHTALINY HHTEPAKTUBHBIX JIeKIui — 8, (o0Omree uncio cnaiaos — 200);

— OaHK TECTOBBIX 3aJaHU MJis TEKYIIETO KOHTPOJS OCBOCHHS JUCIHMIUIMHBI (0O0IIee YHuciIo
BOIpocoB — 450);

— O0aHK TECTOBBIX 3aJaHUW JJII WTOTOBOTO KOHTPOJII OCBOCHHS JTUCIHUIUIMHBI (0OIee YuCiIo
BorpocoB — 100).

Jnst  OCBOEGHMS JUCHMIUIMHBI HMCIHOJB3YIOTCS  CIEAYIOIHE HOPMATUBHBIE M  HOPMAaTHUBHO-
METOJIUYECKUE TOKYMEHTHI:

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM,
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HUCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NubopMallnoHHYI0 TONACPKKY HU3YYCHHS JAUCHUIUIMHBI  ocymiecTBiusier MHpopMarmoHHo-
oubmuoreunsld neHtp (MbI) PXTY um. JI.U. MeHnneneeBa, KOTOpBIA OOeCHEYMBAET OOYYaAIOIIUXCS
OCHOBHOM Y4YeOHOM, y4eOHO-METOJAMYECKOM M HAyYHOH JHMTEpaTypod, HEOOXOIUMOM IJI OpraHu3aIllud
oOpasoBarenbHOr0 Tporecca 1o guctummHe. OOmmui o6beM MHoroortpacieBoro ¢onma MBI Ha
01.01.2021 cocransier 1716243 5k3.

®onxa UBL] pacnonaraer y4eOHON, yueOHO-METOIMYECKON U HAYYHO-TEXHUUYECKOW JIMTEPaTypoil B
dbopMe TMeEUYaTHBIX W DOJCKTPOHHBIX H3JIaHWN, a Takke BKIOYAaeT oOQUIMaIbHBIe, CIPABOYHO-
oubnuorpaduyeckue, CIEUUAIM3UPOBAHHBIE OTCUECTBEHHBIE U 3apyOC)KHBIE NEPUOTUYECKHE H
uHpopmannonnsie usganua. MBI oOecneumBaer pocTyn K mnpodeccHOHAIbHBIM 0a3aM JaHHBIX,
MH(OPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxxnprit oOydaromumiicss obecriedeH CBOOOTHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOH HMEETCS
nocTynl K ceth WHTepHET M K 3JIeKTpoHHO-OmOmmoTeunor cucteme (OBC) YHuBepcutera, KoTopas
COJICP’KUT pPA3IMYHbIe HW3JIaHUS IO OCHOBHBIM H3Y4YaeMbIM JUCLHMILNIMHAM U cQOpMHUpOBaHA IO
COTJIACOBAHUIO C MPaBooOIagaTe s iMi yueOHOH U yd4eOHO-METOMYECKOM JTUTEPATYPHI.

Jns Oonmee TOTHOTO M ONEPATHBHOTO CIPABOYHO-OMOIMOrpaduveckoro M HHGOPMAIMOHHOTO
obcyxuBanust B UBL] peann3oBana TeXHOIOTHS DIEKTPOHHON JOCTABKH IOKYMEHTOB.

[TonHBIN TEepeueHb DSJICKTPOHHBIX HWH(POPMALMOHHBIX PECYpCOB, HCIOJIB3YEeMBIX B IpOLEcce
oOyueHus1, IpeJCTaBlIeH B OCHOBHOI 00pa3oBaTeIbHON IpOrpaMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cootBeTcTBMM C y4e€OHBIM IUJIAHOM 3aHATUSA MO JAUCHUIUIMHE «AHAIUMUYECKAA XUMUSAY»
MPOBOAATCS B opMe JIEKIIUMA, JIaGOpaTOPHBIX pabOT U CAMOCTOATEIHHOM paboThl 00yUaIOIIErocs.

11.1. O6opynoBanue, Heo0X0AUMOe B 00pa30BaTEeJIbHOM IpoLIecce:
ItaTuBBl XUMHUYECKHE

Xumuyeckas rnocyjaa:

[Munetku Mopa (BMectuMocTb 5; 10, 25 mi).

[Munetku mepubie (00beM 5; 10 mi).

Bropetku (00bem 25 min).

Kon6s1 Mmepusbie (BMecTumocts 50,0; 100,0 mur).

Kon6s1 Opnenmeiiepa (o6sem 100 , 250, 500, 750, 1000 m).
CxJIstHKH JIJ1s1 XpaHeHus pacTBopoB (00bvem 0,5; 1 ).

ObopynoBanue:

pH-metp-mmuBonsT™eTp pH-420

Becwt nabopatopusie BJITO-510C

Muxkposecs! BJI-120 M

Tutparop noreHunomerpudecknii asromarnuecknii ATII-02
Beco! ananutnueckue BJI-120-200 r.

®oromerp KOK-2

MHukpockon 6MONIOTHYeCKU MOHOKYIISIpHBI MukpoBun
AxBaguctTuisTop AD-25

BcnomorarensHoe 000opyioBaHue:

banu BoasiHBIE C 3JIEKTPUUECKUM MOIOTPEBOM.
Xpomarorpadpuueckue KOJIOHKH ¢ HOHOOOMeHHUKOM KV -2.
bans necounas naboparophas bII-1
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Kon6onarpesarenn KH-250
Cymmika 11 npoOupok

11.2. YueOHoO-HaTrIsIIHBIE IOCOOMS:
Texnuka Oe3omacHOCTH TpuU  paboTe B  XUMHUYecKod Jsaboparopuu. Ilpuembl paboTel B
MUKPOKPHUCTAJUIOCKONNK. MeTroanueckue pa3paboTku 1o pabore ¢ o0OpynoBaHMEM W Ha mpubopax
XHUMHYECKOTO aHaIH3a.

11.3. KoMmnboTepbl, HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHbIE CETH, ANINIAPATHO-NIPOrPaAMMHbIE U
ayJHOBH3yaJIbHbIE CPeICTBA:
[lepconanbHble KOMIBIOTEPHI, HOYTOYK, MPUHTEP U MPOrpaMMHBIE CpPEICTBA; MPOEKTOp U IKpaH;
KOHHpOBaHBHLIﬁ arrapar, JIOKaJibHasA CCTh C BBIXOAOM B I/IHTepHeT.

11.4. IleyaTHble U 3JIEKTPOHHbIE 00pa3oBaTe/JbHbie U HHPOPMALMOHHbIE PeCypPChI:
HNHdpopMallnOHHO-METOJUUECKUE MaTepHalbl: y4eOHble MOCcOOMs MO AWUCHUIUIMHE; pa3JaTOYHBINA
MaTepuai K paszienam JEeKIIHOHHOrO Kypca.
DJeKTpOHHbIE 00pa30BaTENbHBIE PECYPCHl: YU4EOHO-METOIUYECKHE pPa3pabOTKH M CIPaBOYHBIC
Marepuabl JOCTYITHBI Ha yaeOHOM mopTaiie moodle.muctr.ru;
[opTan aHanUTUYECKON XUMHUH (METOAUKH, PEKOMEH IAINH, CIIPABOYHHKH )

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunas snexkrponnas 6ubnmoreka (http:/www.elibrary.ru)

[Topran Ananutuueckas xumus B Poccuu:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JIMLIEH3MOHHOI0 POTPAMMHOI0 O0ecedeHHs

Ne HaumeHnoBaHMe IporpaMMHOT0 PexBusutsl | KonuuectBo nunensuit | Cpok oKOHYaHUS
n/m POIYKTa JI0TOBOpa NeHCTBUS JTULIEH3UT
MIOCTaBKU

1. |Micosoft Office Standard 2013 KonTpaxT Ne HET OrpaHuYeHUI 06eccpoyHO
62-
6425A/2013
ot 02.12.2013
2. |HeuckmounTenbHas TMLIEH3US Ha Kontpakrt Ne HET OTpaHUYECHUHN O6eccpoyHO
ucnonb3oBanue WINHOME 10 Russian 28-
OLV NL Each AcademicEdition 355A/2020
ot 26.05.2020
3. |HeuckmrouuTenbHas JULEH3US HA KonTpaxt Ne (657 nuuen3uii 1uis 12 mecsiuies
ucnonb3oBanue O365ProPlusOpenFclty 28- npodeccopcko- (exeroniHOE
ShrdSvr ALNG SubsVL OLV E 1Mth 359A/2020 [npernoaaBaTeabCKOTO pOJIEHNE
Acdmc AP AddOn toOPP ot 26.05.2020|coctaBa BY 3a. MOJITUCKH C TPAaBOM
[IpunoxxeHus B COCTaBE MOITUCKH: Cormamnrenne Microsoft nepexoja Ha
Outlook OVS-ES Ne V6775907 OOHOBJIEHHYIO
OneDrive BEPCHIO IPOAYKTA)
Word
Excel
PowerPoint

Microsoft Teams
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HewucximrounrenpHast JIMIEH3HS Ha
HCIIOJIb30BaHKE
0365ProPlusOpenStudents ShrdSvr
ALNG SubsVL OLV NL 1Mth Acdmc
Stdnt STUUseBnft

[TpuioskeHUs B COCTABE MOANMMUCKH:
Outlook

OneDrive

Word

Excel

PowerPoint

Microsoft Teams

KonTpaxt Ne
28-
359A/2020
ot 26.05.2020

26280 muieH3uH 111
ctyaeHToB BY3a.
Cornamenne Microsoft
OVS-ES Ne V6775907

12 mecsiueB
(exxeromHoe
POJJICHUE
HOJIUCKU C TIPaBOM
nepexojia Ha
O0OHOBIIEHHYIO
BEPCHUIO MPOIYKTA)

HewuckmrountenbHast IUIEH3Us HA
ucnonb3oBanue Kaspersky Endpoint
Security st 6u3zneca — CTangapTHBIN
Russian Edition. 1500-2499 Node 1 year
Educational License

Kontpakr Ne
28-
352A/2020
ot 26.05.2020

1600 nmuueH3uii mig
AKTUBAIlMU Ha pa00YMX
CTaHITUSAX U CEpBepax

12 mecsiieB
(exxeromHoe
POJICHUE
HOJIITUCKU C TIPaBOM
nepexo/ia Ha
OOHOBJIEHHYIO
BEPCHIO MPOIYKTA)

HewuckirounTenpHas TUIEH3US HA
ucnonb3oBanue Kaspersky Security s
BUPTYAJIBHBIX U 00JIAYHBIX Cpell, Server
Russian Edition. 20-24 VirtualServer 1
year Educational License

Kontpakt Ne
28-
355A/2020
ot 26.05.2020

20 TULIEH3UHA U
BUPTYAITbHBIX U
00JIaYHBIX Cpejl

12 MecsiieB
(exxeromHoe
pOJICHUE
TIOJIITUCKH C TIPABOM
nepexojia Ha
OOHOBIIEHHYIO
BEPCHIO MPOIYKTA)

Heuckmountenpuas JIMIICH3U HA
ucnonb3oBanue Kaspersky Security s
no4TOBBIX cepBepoB Russian Edition.
1500-2499 MailAddress 1 year
Educational License

KonTpaxkr Ne
28-
359A/202