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Paboyass nporpamma AUCUMNAMHBI  «AHAAUTUYECKAA  XUMWA  OpraHUYeckux
CoeaAMHEHUN» COCTaBNeHa B COOTBETCTBMM C PeaepaNbHbIMU rOCYAaPCTBEHHbLIMM
TpebOoBaHMAMMW K CTPYKTYpe Nporpamm MoAroTOBKM HaYYHbIX W HAy4HO-
neaarorMyeckmMx KagpoB B aCnMPaHType, YCAOBMAM WX Peanms3almm, CpoKam
OCBOEHMA  3TMX MNPOrpaMmM C  Y4eTOM  Pa3an4YHbiX  Popm  oby4deHus,
0b6pa3oBaTeNbHbIX  TEXHONOTMM U OCODEHHOCTEM  OTAENbHbIX  KAaTeropum
aCNMPaHTOB, YTBEPHKAEHHbIMU MPUKazomM MuHMCTepcTBa 0OPaA30BaHUA U HAYKK
Poccuiickoin ®enepaumm ot 20 oktabpa 2021 r. Ne 951.

Mporpamma cocTtasneHa: Apyakosa P.[., K.T.H., AOUEHT, npodeccop Kad. XuMunm
(®.1.0., yyeHan cTeneHb, 38aHMe, A0IKHOCTb Pa3paboTinKoB).

I'IporpaN\N\a peueH3npoBaHa. bokoBa ﬂ.M., K.T.H., A0UEeHT, A0OUEeHT KadD.XI/IMI/II/I
(®.1.0., yueHas cTeneHb, 3BaHne, J0KHOCTb)

PeueH3nAa npuknaapiBaetca K P

Mporpamma obcyxaeHa n ogobpeHa Ha 3acegaHun Kapeapsbl  Xumuu
« » 202_ (npotokon Ne_ )

Mporpamma obcyxaeHa 1 ogobpeHa MeToAMYECKON
KOMMCCHEN cneumanbHOCTEN acnMPaHTYpPbI
nata (npotokos Ne )




Llenn ocBoeHUA AUCUMNAUHBI

Llenbto ocBoeHWs AUCUMNAUHBI ABAAETCA 0bydyeHne TeopeTUYEeCKMM W
NPAKTUYECKMM OCHOBAM XUMWYECKUX, OOUBNKO-XMMUUYECKMX U  DU3NYECKUX
MeTO0B KONIMYECTBEHHOIO aHaM3a N MAEHTUPUKALMN BELLLECTB.
1. 3apayv gUcuUMNAUHLI

3afa4a  AMCUMNAMHBI  COCTOMT B TOM, 4YTO Ha OCHOBAHMUW MOJYYEHHbIX
TEOPETUYECKNX 3HAHMN U MPAKTUYECKOro OBMAAEHMA METOJaMWM aHanu3a, a
TaKXKe MeToAamMM pacyeTa pe3y/bTaToB 3IKCMEPMMEHTA, acnMpPaHTbl MOrau
NpaBuIbHO BblOMpPATb MeToAbl WMCCNeAO0BaHMA BELWECTB B COOTBETCTBMWU C
NOCTaB/NEHHOM nepes HUMM  npobnemon, pas3paboTaTb CXemy aHanam3a,

NPaKTUYECKMU NPOBECTM r0 U MHTEPNPETMPOBATb NOYYEHHbIe pe3yabTaThbl.

3. Mecto aucuuMnauMHbl B CTPYKTYPE OCHOBHOM NPOPECCUOHAIbHOM
obpasoBaTenbHOM NPOrpaMmbl NOCAEBY30BCKOro npodeccnoHanbHoro obpasosaHma
(acnupaHTypa)

OncumnavHa  «AHaNUTMYECKas  XMMMSI»  OTHOCUTCA K CleuyabHbIM
ANCUMMNAMHAM  OTPac/M  HayKM M HAy4yHOW CNeumanbHOCTM, BK/IHOYEHHbIM B
obA3aTeNbHble ANCUMNAMHBI obpasoBaTenbHOro LMKANa OCHOBHOW
npodeccnoHaibHOM obpasoBaTenbHoOM NporpaMmmol NOCNeBY30BCKOroO
npodeccnoHanbHoro obpasoBaHmMa no cneumanbHocTn 1.4.2 — «AHaNUTUYECKas
XMMUA» N BCEro Ha ee maydyeHme orBoamTca 108 uaca (36 4acoB ayanTOpPHOM
pabotbl M 108 4yaca camocToATe/IbHOM pPaboTbl). B cOOTBETCTBMM C y4ebOHbIM
NN1aHOM, 3aHATMA NPOBOAATCA Ha NEPBOM roay o0byyeHus.

AncumnavHa roToBUT K pelleHnto cneaylolwmx 3agaydy npodpeccroHasibHOM
Hay4YHO-Meaarormyeckomn AeaTelbHOCTH.

B o6nacTv negarormyeckon aAeaTenbHOoCTU:

-yMeHMEe UCMO/b30BaTb 3HAHUSA M HaBbIKM B NeAarorMyeckon AesTenbHOCTU
npuv NpenoaaBaHnn AaHHON ANCLMMNINHBI.

B obnacTtm Hayu HO-I/ICCI'Ie,LI,OBaTe/'IbCKOIZ AEATENbHOCTU!



4
-yMEHMe MNOCTaBUTb 3a4a4y, MPOBECTM 3KCMEepPMMEHT, cAenaTb BbiBOAbl U

0dOPMUTb UX.

B o6nacTn meToanyeckomn AeATeNbHOCTH:

-YyMeTb Pa3buTb CAOXKHYK CTPYKTYPY AMCUMMNAMHBI HA COCTaBHble 4acTy,
BbIABMUTb [/IaBHble M BTOPOCTEMNeHHble TemMbl, cocTasnate YMK, Pl v gpyrue
NOKYMEHTBI.

4. TpeboBaHWA K pe3yabTaTaM OCBOEHUA AUCLUMNANHDI

Mpougecc n3yyeHna AMCUMnAnHbI HanpaBaeH Ha GOPMMPOBaHME CaeayOWMX
KOMMeTeHUWNI:

- B/IafleTb OCHOBAMM TEOPUM aHATIUTUYECKOM XMMUN;

- CNOCOBHOCTb MPUMEHATb OCHOBHbIE 33aKOHbl XMMUKU MNpPU 0BCYKAEHUM
NONIyYEHHbIX Pe3yNbTaToB, B TOM YMCAe C NPUMEHEHMEM MHPOPMALMOHHbLIX 633
OAHHbIX;

- B/llafeTb  HaBblKAMM  XMMWYECKOrO  3KCNEepMMeHTa,  OCHOBHbIMMU
aHAIMTUYECKMMN METOAaMWN UCCNEeA0BAHUA XMMNYECKUX BELLECTB M MAaTEPUAOB;

- BIafleTb HaBblkamm paboTbl Ha COBPEeMeHHOM y4ebHO-Hay4HOW annapaTtype
npv NpoBeaAeHNN XUMUYECKMX SKCNEPUMEHTOB;

- MMeTb OnbiT paboTbl Ha CePUMHOW annapaType, NPUMeEHAemMon B
aHAINTUYECKMX N QUBNKO-XMMUYECKMX NCCNEA0BAHMAX;

- BNlafleTb MeTOAaMM perncTpaumm n obpaboTKkn pesynbTaToB XMMMYECKMNX

SKCNEePMMEHTOB,
B pe3ysibTate U3ydeHna ANCUMNNNNHDI O6y‘-|aI-OLLI,l/Il\/JICF| OOJTKEH:

3HaTb:
- POJIb XMMMNYECKOIo aHa/n3a,
- MECTO aHa/INTUYECKON XMMUN B CUCTEME HaVyK,
- CYLEeCTBO peakuMin M MPOLECCOB, MCMONb3YEMbIX B aHAUTUYECKON XUMUU,
NPUHUMNBLI M 061acTU  UCNONIb30BAHMA OCHOBHbIX METOA0B XMMWUYECKOro

aHaNM3a (XMMUYECKUX, PU3UKO-XUMUYECKMX, PU3NYECKMX);



- 0COBEHHOCTM MpeACTaB/eHNs pPe3yNbTaToOB HayyHOW AeATEeNbHOCTUM B
YCTHOA U MUCbMEHHON dopmMe npu pabote B POCCUNCKUX U
MeXAYHapOoaHbIX UCCneaoBaTeNbCKUX KOEKTUBAX;
- COBPEMEHHbIE  METOAMKM W NOAXOAbl  TEOPEeTUYECKOro wu
SKCMEPUMEHTANIbHOMO  pPELUEHMUS  KOMMMEKCHbIX XMMWUYECKUX 3afay C
NPUBNEYEHNEM COBPEMEHHOrO Mapka WMHHOBALMOHHOrO obopyaoBaHus B
pamkax HAP;

- 0c0beHHOCTM 0OBEKTOB aHaM3a.

YmeTb:

-aHaIM3MPOBaTh BELW,ECTBA OPraHNUYeCKOro M HEOPraHMYECKOro NPOUCXOXKAEHNS;
-NPOBOANTb KAYECTBEHHbIM M KONMYECTBEHHbIN aHaNN3;

- UMMETb npeacrtaB/ieHne 06 ocobeHHOCTAX paCcCMaTpnUBaeMbIX CUCTemM U

dOpMyMpPOBaTb BbIBOAbI;

- hopMynMpoBaTb LIEIM JIMUHOCTHOrO M MPOhEeCCMOHANbHOrO PasBUTUS U
YCNOBUA UX [IOCTWDKEHMSI, UCXOAA W3 TeHAEHUMA pasBuTMsa 06nacTu
npoeccnoHanbHOM [AesATENbHOCTM, 3TarnoB NPOdeccMoHanbHOro0 pocTa,
UHANBWUYANIbHO-/TMYHOCTHBIX OCOBEHHOCTEMN.

Bnagets:

- MeToa0n0rnein Bbibopa METOA0B aHaM3a, MMETb HaBbIKM UX MPUMEHEHUS;

- METPO/IOrMYECKMMM OCHOBAMM aHaNM3a;

-HaBblKAMW MNOJIyYEeHUs, NepBUYHON 06PabOTKM M aHanM3a Hay4dHbIX AAHHbIX,
COBPEMEHHbIMM METOAaMN MaTeMaTUYeCKOM U CTaTUCTMYECcKoM 06paboTKu

XUMUYHECKUX OaHHbIX



5. O6bEM ANCUMNAMHDBI W BUAbI YYEEHOWM PAEOTSI

PacnpegneneHuve 4acos rno rogam obyyeHus

Bua yuebHolt paboTbl Bcero vacos 110z 2 ron 310 410
AyauTopHble 3aHATUA (BCero) 144 18
B Tom yncne:
Nekuynm (N) 18

MpaKkTnyeckme 3aHaTna (M3)

KoHcynbTauum (K)

CamocTonTenbHan pabota (CP, Bcero) 72

KoHmpornsHas paboma?

Tecm

3adaHue nouckoso-
uccnedosamenbCKkoz20 xapakmepa

HayyHell pecpepam

llodeomosKa K ceMUHAPCKUM U
NPAKMUYeCKUM 3aHAMUAM

Llpyaue sudbli camocmoamernsHol

pabomei
Bua npomexyTo4HOM aTTecTaumm: 3a4eT
(3aueT, ak3ameH)

O6uas TPYA0eMKOCTb:  Yachl 144

3a4eTHble eauHULbI 4

6. Conep:xaHue JTUCIHUNINHBI

6.l. Conepxanue pasgeana H IHAAKTHYECKOH €0 HUHU IS

No Tema nekumnm Kon-so
4acoBs
NE.1.|BBeneHune 2
NE.2. |MeTponormnyeckme 0CHOBbI XMMWUYECKOro aHa/n3a 2
AE.3. [TUnbl XMMMUYECKNX PeaKLMIM B aHAIUTUHECKOM XMMINU 4

L KypcrBom yKasaHbl MpUMepbl BUAOB CaMOCTOATENbHOM paboThl.




[E.4. |MeToabl 0OHapy»KeHUA U MAEHTUPUKALUN, 4
NE.5. IMeToabl BblaeneHua, pa3aeneHma n KOHUEHTPUPOBaHMA 4
[E.6. | paBumeTpmnyecKmnin MeTo aHamn3a 4
[E.7.|9neKTpoXnmmnyeckme metoabl aHanmn3a 4
[E.8. |CneKkTpocKkonnyeckmne MeToabl aHaAn3a 4
[1E.9. |Teopua n npakTnka npobootbopa 1 NpobonoaroToBKM 4
[1E.10.|OcHOBHble 0OBEKTbI aHaNM3a. 4

NToro: 36

/L E.1. Bseaenue. IlpeagMer aHaIMTUYECKOM XUMHH, €€ CTPYKTypa.
MeTonoIorn4eckue acreKkThl aHATUTHYECKONM XMMHH; €€ MECTO B CHCTEME HayK,
CBA3b C IPAKTUKOW. 3HAYEHHE AHAIWTUYECKOM XUMUM B  Pa3BUTHH
€CTECTBO3HAHUSA, TEXHHUKH, SKOHOMUKH. OCHOBHBIE aHAJIUTHUYECKUE MPOOJIEMBI:
CHW)KEHHME Tpenena OOHapy>KEHHUs; MOBBILIEHUE TOYHOCTH M HM30MPATENIbHOCTH,
HKCIIPECCHOCTH aHajlM3a; aHaiu3 03 pas3pylleHus; JIOKAJIbHBIM aHaIu3;
JVCTAHIIMOHHBIN aHanu3. Buapl aHanm3a: M30TONHBIN, DIEMEHTHBIN, CTPYKTYPHO-
rpynmnoBoil  (GyHKIMOHAIBHBIN), MOJEKYJSIPHBINA, BEIIECTBEHHBIN, (ha30BbIN.
Xumnyeckue, puznyeckrue U OMOJIOrHYECKUe METO/Ibl aHaIu3a. Makpo-, MUKpO- U
YIBTPAMUKPOAHAIIN3.

OcHOBHBIE JTambl pa3BUTUSA  aHAIUTHYECKOM XumuH. CoOBpeMEHHOE
COCTOSIHME M TEHJICHIIMU Pa3BUTHS AaHAUIUTHYECKON XUMHUHU: UHCTPYMEHTAIU3ALIMS,
aBTOMATH3alMsl, MaTreMaTh3auus, MUHHATIOPU3ALUSA,  YBEJIMYECHUE  JIOJHU
(bu3nYecKuXx METOJOB, MEepPeX0o] K MHOTOKOMIIOHEHTHOMY aHalIu3y, CO3JaHHe
CEHCOPOB M TECT-METOOB.

J1 E.2. MeTpoJiornyeckue 0CHOBbI XUMHYECKOT0 aHAIH3a
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OcHOBHBIC MCTPOJIOTUYCCKUC TIOHATHA W MPCACTABJICHUA: HW3MCPCHUC,

METO/Ibl U CPEJICTBA M3MEPEHU, METPOJIOrHYecKue TpeOOBaHUsI K pe3yibTaTam
U3MEpPEHUM, OCHOBHBIE NPHUHIMIBI M CHOCOOBI OOECHEeYeHHs] JOCTOBEPHOCTH
pe3yJAbTAaTOB U3MEPEHUM, MOrpemHocTd. (OCHOBHBIE CTaAUU XHUMHYECKOIO
aHanu3a. BeiOop MerToma aHaiaM3a M COCTaBJIEHUE CXeM aHaiu3a. AOCOIIOTHBIC
(6e33TaoHHBIC) M OTHOCHTCIBHBIC METOABI aHaIn3a. AHATUTUUCCKHH CHUTHAI U
nomexu. O6beM uHbopMaIu B aHATUTHUYECKOM curHaiie. CriocoObl onpeeseHus
COJIEpKaHMS MO TAHHBIM aHATUTUYECKUX U3MEPEHUM.

OcCHOBHBIE ~ XapaKTEpPUCTUKM  METOJAa  aHaiW3a: MPaBUIBHOCTh U
BOCITPOU3BOAUMOCTb, KOA(M(GUIIMEHT YYBCTBUTEIBHOCTU, Mpeaea OOHapyKeHUS,
HIDKHSISI W BEPXHSSI TpaHUIBl oOmpeaeiseMblx coaepxkanuid. Knaccudukarus
norpemuocred  aHanusza. (CUCTEMaTHYecKMe W CIydalHble ITOTPEIIHOCTH.
[TorpemrHoCTH OTACNBHBIX CTaAMM XUMHUYECKOro aHaimsa. CrnocoObl OLIEHKH
MPaBWIBHOCTH: UCIIOJIb30BAaHUE CTAHJAPTHBIX 00pa3IOB, METOJ J00ABOK, METO]
BAPBUPOBAHUSI HABECOK, COIIOCTABICHHE C ApYruMu Mmetonamu. CraHmapTHbIE
oOpaslbl, WX HW3TOTOBJICHHWE, aTTeCTallMs U HCIoib3oBaHue. (Craructuyeckas
o0paboTka pe3yJbTaTOB U3MEPEHUM. 3aKOH HOPMAJBLHOIO pPACHpPEICIICHUS
ciy4aiiHeIx omubOoK, t- u F-pacnpenenenus. Cpemgnee, nucrepcus, CTaHAApTHOE
orkjaoHeHue. IIpoBepka TuUIMOTE3bl HOPMAIBHOCTH, THUIOTE3bl OJHOPOJIHOCTU
pesynbratoB  u3MepeHud. CrmocoObl oleHKkM mnpaBuwibHOCTH. (CTaHmapTHBIC
oOpasupl. CpaBHEHHME JUCIEPCUM U CPEJHUX JIByX METOJOB aHaIM3a.
Perpeccuonnbiii ananm3. Mcnonb30BaHWE METO/Ia HAUMEHBIIMX KBAJAPATOB IS
MOCTPOEHUS TPATyHUPOBOYHBIX TPAPUKOB.

TpeboBaHus K METPOJIOTUYECKOM OIICHKE B 3aBUCHMOCTH OT OOBEKTA U 1SN
ananu3a. CrocoObl MOBBIIMICHUS! BOCIPOU3BOAUMOCTH W NMPABUIBHOCTH aHAJIM3a.
Opranuzarusi 1 METOAOJOTHUS METPOJIOTHYECKOTO 00eCTeueHus MeaTeIbHOCTH
aHAJIUTUYECKOU CITY>KOBbI. AKKpeauTalus aHaJluTudeckux jgadoparopuid. [loBepka
anmnaparypbl, aTTecTalusi HECTAHAAPTHBIX CPEACTB H3MEPEHUW U METOJAMK
aHaJIH3a.

J1 E.3. Tunbl XMuMHU4YECKHX peaKIuii U MPOIecCOB B AHAJIUTUYECKOH XUMUK
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OCHOBHBIC THIIBI XHMMHYECKHX peaKuHﬁ B AHAJIMTHUYECKOM XHMUU:

KHCIIOTHO-OCHOBHBIE, ~ KOMILJIEKCOOOpPA30BaHUs,  OKHCIICHUS-BOCCTAHOBIICHUS.
Hcnonb3yemble TPOLECCHI:  OCaXJACHHE-PACTBOPEHUE, OKCTPAKIMs, COpPOIHSs.
KoncTanTsl paBHOBecHs peakiiuil U npoieccoB. COCTOSHUE BEUIECTB B UJI€ATbHBIX
u peanbHblx cucrtemax. CTpykrypa pactBoputeneid u pactBopa. ConpBaTanus,
WoHU3aIus, aucconuanusa. lloBeneHHe »HIEKTPOJMTOB W HEIJIEKTPOJIUTOB B
pacTBoOpax. Teopus Jebas-X1okkers. Koaddumments AKTUBHOCTH.
KoHuenTpanmonasle KOHCTaHThl. OmNHUCaHUE CIOXHBIX paBHOBecuid. OOmias u
paBHOBECHAs KOHIIEHTPAIMU. Y CIOBHBIE KOHCTAHTHI.

Kucnorno-ocHoBHbIE peakiuu. COBpEMEHHBIE MPECTABICHUS O KUCIOTAX U
ocHoBaHusAX. Teopusa bpencrena-Jloypu. PaBHOBecme B cucreme kucmora -
CONpPsDKEHHOE OCHOBaHME U  pacTBoputTeNib. KOHCTAaHTBI KHUCIOTHOCTH U
OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE CBOKMCTBa pactBoputTeneil. KoncrtanTa
aBTOIPOTOJIM3a. BiusiHUuE PUPOIbI PACTBOPUTENSI HA CHUITY KUCIIOTBI U OCHOBAHUSL.
Hugenupyromumii u nuddepennupyroniuit 3 HEKT pacTBOPUTEIS.

KucnorHo-ocHoBHOE paBHOBECME B MHOTOKOMIIOHEHTHBIX CHCTEMax.
bydepnusie pactBOopel U ux cBoiicTBa. bydepnas emkoctb. Bberuucnenuss pH
pPacTBOPOB HE3apsKEHHBIX U 3aPSKEHHBIX KHUCIOT U OCHOBAHU, MHOTOOCHOBHBIX
KHMCJIOT U OCHOBaHUM, CMECH KHCIJIOT U OCHOBAHMUI.

Peakunm xomruiekcooOpa3oBaHus. TuUIBI  KOMIUIGKCHBIX COCIMHEHUH,
UCIIOJIb3YeMBIX B aHaNUTH4YeCKOM xumuu. Kraccubukamumss KOMIUIEKCHBIX
COCIMHEHUN TI0 XapakTepy B3aMMOJEHUCTBHUS METAJUI-JIUTAH[, MO OJHOPOJIHOCTU
JUTaHIa W IEHTpaJbHOrO WOHa (KomruiekcooOpazomatens). (CBoiicTBa
KOMIUIEKCHBIX COEJMHEHHM, UMEIOIUE aHAIMTUYECKOE 3HAUYCHUE: YCTONYMBOCTb,
pPacTBOPUMOCTB, OKPACKa, JETY4YECTh.

Crynenyatoe kKoMmiuiekcooOpazoBaHue. KolnuecTBEHHbIE XapaKTEPUCTUKH
KOMIUIEKCHBIX COCJIMHEHHUH: KOHCTAaHThl YCTOMYMBOCTHU (CTYNEHYAThIC W OOIIHE),
byHKIHS o0pa3oBaHUs (cpennee JIMTAHTHOE YHUCJII0), byHKIIHS
3aKOMIUIEKCOBAHHOCTH, CTEMEHb 00pa30BaHUs KoMIUiekca. DaKkTOphl, BIUSIONINE

Ha KOMHHGKCOO6p&30BaHI/I€: CTPOCHUC LOCHTpAJIBHOrO aTroMa MW JMIaH/Ja,
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KOHIIGHTpalusi KOMIOHEHTOB, pH, HOHHas cuia pacTtBopa, Temmeparypa.

TepMmoanHaMHuuecKass ¥ KHHETUYECKAsE YCTOMYUBOCTh KOMILJIEKCHBIX COCIUHEHUN.
BnusgHue komruiekcooOpa3oBaHWs HAa PacTBOPUMOCTb COEJUHEHUH, KHUCIOTHO-
OCHOBHO€ PAaBHOBECHE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA IOTEHIIMAT CUCTEM,
CTaOMJIM3AIMIO0  PA3MYHBIX  CTEMEHEW OKHUCIEeHHS d3JeMeHTOB. (CrocoOsl
MOBBIIIEHUS YYBCTBUTEIBHOCTH M U30MPATEIBLHOCTH aHAIN3a C UCIOJIb30BaHUEM
KOMIIJIEKCHBIX COCIUHECHUMU.

Teopernueckrue OCHOBBI B3aUMOJCUCTBUS OpPraHUYECKUX PEAareHTOB C
HEOPraHWYECKMMH  HWOHAMU. BrnusgHMEe WX  OpUPOABI,  PACIIOJIOKEHHUS
GyHKIHOHATBHO-aHATMTUYECKUE TPYIIN, CTEPEOXUMHUU MOJIEKYJl peareHTa Ha ero
B3aMOJIENICTBHE C HEOPTraHUYECKUMU MOHAMHU. Teopus a”HaJIOTHH
B3aMMOJICUCTBHS MOHOB METAJIOB ¢ HEOpPraHMYECKUMHU peareHTamu THma H-O,
NH;s u H,S u kucnopon-, a3ot-, cepocojiepkalliuMi OPraHuYeCKUMH PEareHTamH.
OCHOBHBIE THUIIBI COCIMHEHUHN, 00pa3yeMbIX C YYACTUEM OPTraHUYECKUX PEarcHTOB.
XenaTtel, BHYTPUKOMIUIEKCHbIE  coenauHeHus.  DakToppl,  ONpEeIeIArOIIne
YCTOMUYHUBOCTh X€JaTOB. BakKHEHWIlNe OpraHWYeCKUE PEearcHThbl, TPUMEHSEMBIE B
aHajau3e IJis pasliefieHusl, OOHApYKCHUs, OMPEICJICHUS HOHOB METAaJUIOB, s
MAacKHUpOBaHUS U AeMacKupoBaHus. OpraHM4ecKrue peareHThl IJisi OpraHuueCcKOro
aHamn3a. BO3MOXHOCTM  HCHOJIB30BaHUS  KOMIUIEKCHBIX  COCAMHEHUN U
OPraHUYECKUX PEAreHTOB B PA3JIMYHBIX METOAAX aHAJIN3A.

OKUCANTETbHO-BOCCTAHOBUTENIBHBIE PEAKIUU. JIEKTPOIHBIN IMOTEHIIHA.
VpaBuenue Hepucra. CraHpapTHeii u  (QopManbHbli  TOTeHIMANBI.  CBS3b
KOHCTaHTBhI PABHOBECHS CO CTAaHAAPTHBIMU NOTEHIManaMu. Hanpasnenne peakuuu
OKHUCJICHUS M BOCCTaHOBJEHUs. DakTopbl, BIUAIOIINE HA HAIpaBICHUE
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuuii.  [loHsiTHE O  CMENIaHHBIX
MOTeHIManax. MexaHu3Mbl OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM.

OCHOBHBIE =~ HEOPraHMYECKHME M  OpPraHUYEeCKUE  OKUCIHUTEIU |
BOCCTAHOBUTENM, NPUMEHSEMbIE B aHainu3e. MeToapl NpeaBapUTEIBLHOTO

OKHCJICHHA U BOCCTAHOBJICHHSA OIIPCACIIACMOI'O 3JICMCHTA.
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[Ipoueccel ocaxaeHus U coocaxaeHus. PaBHoBecue B cUCTEME PacTBOP -

ocaniok. Ocanku u ux cBoicta. Cxema oOpa3zoBanus ocajika. Kpucrammmyeckue u
amop(Hble OcCalKu. 3aBHUCHUMOCTbh CTPYKTYpPhI OCaJKa OT €ro WHIAMBUIYaJTbHBIX
CBOMCTB M YCJIOBUH OCAXKICHUS. 3aBUCUMOCTH (OPMBI OcCaJKa OT CKOPOCTHU
oOpa3oBaHHMsT U pOCTa TEPBUYHBIX YacTull. DakTOpbl, BIMUSIONIME Ha
PacTBOPUMOCTb OCAJIKOB: TEMIIEpaTypa, MOHHAs CUia, ACHUCTBHE OJHOMMEHHOIO
WOHAa,  peakuuu  OPOTOHU3AIMH,  KOMILIEKCOOOpa30BaHMs,  OKHUCIICHUS-
BOCCTAHOBJICHUSI, CTPYKTypa M pasMep 4YacTUll. YCJIOBHUA IOJy4YECHUs
KPUCTAUINYECKUX 0CanKOB. [ omoreHHoe ocaxaenue. Crtapenue ocanka. [Ipuunnsl
3arpsi3HeHHsT  ocanka. Kilaccudukanus pasiIuyHBIX  BHUJIOB  COOCAXKICHUSI.
[1on0KHUTENBHOE U OTPULIATENBHOE 3HAYEHHE SIBIICHHUSI COOCAKICHMS B aHAIIM3E.
Oco0OeHHOCTH 00pa3oBaHMs KOJUIOMAHO-JUCIEPCHBIX cucteM. Vcnonb3oBanue
KOJUIOUIHBIX CUCTEM B XMMHUYECKOM aHAJIMU3E.

J1 E .4. MeToabl o0HApY KeHUsI U WIeHTUDUKAIUT

3anauu 1 BBIOOp METO/Ia OOHAPYKEHUS U UICHTU(DHUKAIIMKA aTOMOB, HOHOB U
XUMUYECKUX coequHeHur. J[poOHbIM M cucTemMaTHueckuil aHanu3. Puznueckue
METOJbI OOHapy)XEHUsT U UJCHTU(PUKAIMA HEOPraHWYECKUX W OPTaHUYECKUX
BEIIECTB. MHUKPOKPUCTAIUIOCKONIMYECKUN aHAIN3, NUPOXHMHUYECKUN aHaJIN3
(oKkpammBaHue TIJIAaMEHHM, BO3TOHKa, 0Opa3oBaHue mepioB). KanenbHbIl aHanus.
AHanu3 pacTupaHueM IMOPOIIKOB. XpomaTorpadhuyecKue METObl KaYECTBEHHOTO
aHaJIn3a. JKCIPECCHBIN KAYECTBEHHBIM aHAJIN3 B 3aBOJICKUX U IMOJIEBBIX YCIOBUSX.

[Tpumepsl MPaKTUYECKOTO MPUMEHEHUSI METO/I0B OOHAPYKEHHUSI.

J1 E.5. MeToabl Bbljie/ieHHS, pa3/ieJieHis] U KOHIEHTPUPOBAHUS

OcHOBHBIE METOAbl pa3lelieHHs] U KOHLIEHTPUPOBAHUS, HX pOJb B
XUMHUYECKOM aHaju3e, BbIOOp W oreHka. CoyeTaHue METOAOB pa3lelieHus u
KOHIICHTPUPOBAHUS C  METOJaMU  OMNpEeJeNieHUs; THOPUAHBIE  METOJBI.
OpHocTyneH4YaThle M MHOTOCTYIIEHYAThle Mpouecchl paszaeneHus. KoHCTaHThbI
pacnpenenenusa. Koapduuuent pacnpenenenusi. Crenenb uzpinedeHus. Pakrop

paznenenus. KoaddunneHT KOHIIEHTpUpOBaHUSI.
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Meroabl  3KcTpakiuu. TeopeTHYecKue OCHOBBI  METOJOB. 3aKOH

pacnpenenenusa. Knaccudukanus SKCTpakIMOHHBIX — MporeccoB.  CKOpOCTb
DKCTPAKUMU. THIBI  3KCTPAKUUMOHHBIX  CHCTEM.  YCJIOBUS  DKCTPAKUUHU
HEOPraHWYECKNX M OpPraHMYecKux coeauHeHui. Peskcrpakuwms. Ilpupona wu
XapaKTEepUCTUKa SKCTpareHTOB. Pa3zjelieHne W KOHIIEHTPUPOBAHHUE DJIEMEHTOB
METOAOM 3KCTpakuuu. OCHOBHBIE OPraHUYECKUE PEAreHThbl, MCHOJIb3YEMBbIE IS
pa3feieHusl 3JEMEHTOB METOAOM JKCTpakuuu. CelNeKTUBHOE pa3lelICHHE
AJIEMEHTOB METOJIOM IMOJ00pa OpraHUYeCKUX pacTBopuTened, usmeHenue pH
BOJHOM (pa3bl, MACKUPOBAHUS U I€MACKUPOBAHUSI.

Meronsl OcaxacHUs U COOCaxacHMs. [I[puMeHeHue HEOpPraHMYecKUX H
OpraHUYECKUX pPeareHToB s ocaxaeHus. CrocoObl pa3leneHusi OCaxJACHUEM
aM00 pacTBOPEHHEM IMpU pA3IMYHBIX 3HaueHusx pH, 3a cuer oOpa3zoBaHuA
KOMIIJIEKCHBIX COCIUHEHUH W NPUMEHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumii. ['pynmoBele peareHTbl W MPEIbSABISEMbIE K HUM TpeOOBaHUS.
XapakTepuCTUKN MaJiopacTBOPUMBIX COCIMHEHHI, Haubosee 4acTo
UCIIOJIB3YEMBIX B aHanu3e. KOHIEHTpUpOBaHHE MUKPOIEMEHTOB COOCAKIECHUEM
Ha HEOPTraHUYECKUX U OPTAHMUYECKUX HOCUTENSIX (KOJIEKTOpax).
Xpomarorpapuueckre MeTo ibl aHaIn3a

Omnpenenenue xpomarorpaduu. IloHsTHE O MOABMKHOM W HEMOABUKHOU
¢dazax. Knaccupukanuss MeToloB MO arperaTHOMy COCTOSIHUIO TIOABMXKHOH H
HENOJBIKHOW (a3, MO MEXaHU3My pasJelieHUs, MO0 TEXHUKE BBINOJIHEHUS.
CnocoObl  mosiydeHust  XpoMartorpamMMm  ((pOHTaJIbHBINA, BBITECHUTENIbHBIH,
AMIOCHTHBIN). OCHOBHBIE MapameTpbl XpomaTorpammbl. OCHOBHOE YpaBHEHHE
xpoMarorpadun. CeneKTUBHOCTh U 3P(HEKTUBHOCTh XpomaTorpaduyeckoro
pasnenenus. Teopust TeopeTHUecKUX  Tapenok. KuHeTmueckas  Teopwusi.
Pa3zpemienne kak (QakTop ONTUMHU3ALMU XpoMaTorpaduyeckoro mpoiiecca.
KadecTBeHHBIN U KOJIMUECTBEHHBIN XpoMaTorpauuecKuil aHaaus.

lNazoBass xpomatorpadusa. ['azo-amcopOnmonHas (ra3o-TBepaodasHas) u
ra3o-xunkoctHas xpomartorpadus. CopOESHTH M HOCHUTENH, TPEOOBAHUS K HUM.

Mexanusm pasnenenusi. Cxema razosoro xpomarorpada. Komonku. JleTextopsl,
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HX YYBCTBUTCIBHOCTbL U CCICKTHBHOCTD. Oo0imactu IIPUMCHCHUA ra3oBoOM

XpomMaTorpaduu.

XKunkoctHas xpomartorpadus. Buubl KuakocTHOM — xpomartorpadumu.
[TpeumymiectBa BbICOKOA(h(EKTUBHON KUIAKOCTHOM xpomaTtorpaduu (BDKX).
Cxema sxwuakocTHoro xpomarorpada. Hacocwl, kojgoHku. OCHOBHBIE THIIBI
JIETEKTOPOB, UX UyBCTBUTEIBHOCTh U CEJICKTUBHOCTb.

AncopOumonHast skujakocTtHas Xxpomatorpadusa. HopmanbHo-¢ha3oBblii U
oOparieHHO-(a30BbIi BapuaHThl. [loJsipHbIE U HETIOISPHBIC HEMTOABUKHBIC (Da3bl U
OPUHLUIBI UX BbIOOpa. MoauuiupoBaHHbIE CHUJHKAreld KakK COPOEHTHI.
[loxBuwxHble Qa3pl W OPUHIUOBL HUX BbIOOpa. OO0nacTM NpUMEHEHUS
a7ICOpPOIIMOHHOM KUJIKOCTHOM XpoMaTorpaduu.

HNonooOMennas xpomatorpadgusi. CrtpoeHue ©  (PU3UKO-XUMHUECKUE
CBOMCTBa HMOHOOOMEHHMKOB. HMoHooOMeHHOe paBHOBecue. (CeneKTUBHOCTb
MOHHOTO oOMeHa u QakTopel ero omnpeaesomme. OOMacTH NPUMEHEHUS
HOHOOOMeHHOW  xpomatorpaduu. HWonHas xpomarorpadusi Kak BapuaHT
BBICOKOA((HEKTUBHON MOHOOOMEHHOM Xpomarorpadguu. OcoOOEHHOCTH CTPOCHHS U
CBOMCTBAa COpPOEHTOB Juisi HOHHOW xpomarorpaduu. OAHOKOJOHOYHAS H
JIBYXKOJIOHOYHAsE WOHHAs XpomMarorpadusi, uX MPEeUMYIIECTBA U HEIOCTATKU.
Honoxpomarorpadudeckoe omnpeaeieHne KaTHOHOB W aHMOHOB. MoH-mapHas u
aurannooOMenHas  xpomarorpadus. OOmue npunnunbl. [logBwkHBIE U
HenoABMWXHbIE (Da3pl. O0IaCTH MPUMEHEHHUS.

DKcKio3uoHHas xpoMarorpadus. O0mme npuHIUIbl Metoaa. [loaBuxkHbIE
U HemnoABWXHbIE (a3pl. OcoOeHHOCTH MexaHu3Ma pasfenenusa. Onpenensembie
BEIIeCTBAa M 00JIACTH MPUMEHEHHSI METO/IA.

[TnockoctHas xpomatorpadus. OOmme npuHIUNBl paszaeieHus. CrocoObl
MOJIYYCHHUS] TUIOCKOCTHBIX XpomaTorpamm. PeareHThl Il WX TMPOSBICHUS.
bymaoicnas  xpomamoepagus. Mexanusmbl pazaenenus. [logBuwkabie  (asbl.
[IpeumymiectBa W HEAOCTaTKU. TonKoCnOUHAs Xpomamozpagus. MexaHu3Mbl
pazaenenusi. CopOEHTHI M MOABMXKHBIE (a3bl. O0nMacT IPUMEHEHUSI.

J1 E.6. 'paBuMeTpuyeckuii MeToa aHAIM3A
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CYIHHOCTB TPaBUMCTPHUYCCKOI'O aHaJIM34d, IMPCUMyHICCTBA U HCAOCTATKHU

Merona. [Ipsmble 1 KOCBEHHBIE METOABI ONIpeeeHus. BaxkHelme opraHu4eckue
U HEOpraHmyeckue ocagutTesu. [IorpemHoCcTH B IpaBUMETPUYECKOM aHAJIM3E.
OoOmas cxema omnpeneneHuil. TpeOoBaHUA K OCaKJAEMOM M TpaBUMETPUYECKOM
¢opmaM. l3meHeHMsI cocTaBa oOcajka IpPH BBICYIIMBAHUUM M IPOKAJIMBAHUU.
TepMorpaBUMETPpUYECKUI aHAJIU3.

IIpuMepsl MPAKTUYECKOTO IPUMEHEHUS TI'PaBUMETPUYECKOTO  METoAA
aHanmu3a. OmnpexnesieHne JKene3a, allOMHMHMS, TUTaHa B BHJIE OKCHJIOB.
Onpenenenue KajmblUWUs M MAarHus; HCTOYHUKMA MOTPEUIHOCTEH TMpU  UX
onpeneneHud. Meronsl omnpeaeneHus KpeMHus. [IpuMeHeHue opraHu4ecKux
pEareHToB Il ONpEACIICHUs HUKENs, KoOaabTa, [IMHKA U MarHusl.
TutpuMmeTpruyeckre METOAbl aHaIN3a

Metoael  TUTpuMeTpuueckoro  aHainmsza.  Knaccugukauusa.  Tpeboanus,
NpeabaBiIsieMble K  peakUud B TUTPUMETPUYECKOM  aHanuze. Buabl
TUTPUMETPUUECKUX  omnpeneneHuid. CrocoObl  BBIPAKEHUS  KOHLEHTpaLUl
pacTBOpPOB B THUTPUMETPUM. OKBHUBAJIEHT, MOJSpHAs Macca 3KBHBAJICHTA,
MOJISIpHas KOHUEHTpanus. llepBuuHble M BTOpUYHBIE CTaHAAPThL. DHUKCaHAIBI.
Bunel kpuBblx TUTpoBaHMs. DakTOpbl. BIMSIOIIME HAa XapakTep KPUBBIX
TUTPOBAHUS W BEJIMYMHY CKayka TUTPOBAHUS B pa3IMYHBIX MeTojax. Touka
SKBUBaJIEHTHOCTU. (CrocoObl ompeneneHuss KOHEYHOW TOYKM THUTPOBAHHUS B
pPa3IUYHBIX METOJIAX.
KucnotHo-ocHoBHOEe TuTpoBaHue. [locTpoeHne KpuBBIX TUTpOBaHUS. BiusiHue
BEJIMYMHBI KOHCTAHT KUCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPALlMU KHCIOT WJIU
OCHOBAHM, TEMIIEPATYPbl HA XapaKTep KPUBBIX TUTPOBaHUS. KHUCIOTHO-OCHOBHOE
TUTPOBAaHME B  HEBOJAHBIX cpenax. KHUCIOTHO-OCHOBHBIE — HMHIUKATOPHI.
[TorpemiHocTy TUTPOBAaHUS MPH OMpPENEICHUM CUJIBHBIX M CJIa0BIX KHUCJIOT U
OCHOBAHUM, MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHUM.

[Ipumepsl npakTHUecKoro npumeHeHus. [lepBuuHble CcTaHAAPTHI IS
YCTaHOBJICHHSI KOHLIEHTPALlMU PAaCTBOPOB KUCIOT U OCHOBaHUU. [Ipurorosnenue u

CTaHdapTUu3anuAa paCTBOpPOB COJITHOM KMCJIOTHI U TNAPOKCHUIA HATPUA. TPITpOBaHI/IC
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KHCIIOT, OCHOBAaHHUM, CMECEH KHCIOT M CMECed OCHOBaHUM. AHAIN3 CMECeH

KapOoHaTa W TuApOKapOOHAaTa HaTpus, KapOOHaTa M THUJPOKCUIA HATPUS.
Onpenenenue azota nmo Meroay Keenbaans W cojledl aMMOHHUSA NPSIMBIM U
KOCBEHHBIM MeTojaMu. OnpeieieHue HUTPATOB U HUTPUTOB.

OKUCANTENBPHO-BOCCTAHOBUTENIBHOE TUTpoBaHue. [locTpoeHne KpuBBIX
TUTPOBaHUS. BiusHUE KOHIICHTpAIlUW MOHOB BOJOPOAA, KOMIUIEKCOOOPA30BaHUS,
MOHHOM CHUJIBI pacTBOpa Ha XapakTep KpUBBIX TUTpoBaHUs. CrocoObl onpeneseHus
KOHEYHOW TOYKH TUTPOBAHHUS. [IorpemiHOCTH TUTPOBAHUS.

Metonpl OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS.
[lepmanranatomerpusi. Omnpenenenne sxene3a(ll), wmapranna(ll), okcanaros,
MEPOKCHUa BOJIOPOAA, HUTPUTOB.

HNonomerpuss u nomgumerpud. Cucrema HOA-HUOAUJA KAK OKHUCIUTEIb WU
BOCCTaHOBUTENb. OnpeneneHue apceHuToB, apceHatoB, xkeneza (1), memu(Il),
rajoreHu 1-nOHOB, NEPOKCUAOB, KUCIIOT.

bpomaromerpus, LEepUMETPUs, BAHAJATOMETPUS, TUTAaHOMETPHUH,
xpomoMmetpus. llepBuuHble ©  BTOpUYHBIE  CTaHAApThl.  lcmosib3yemslie
MHIUKATOPBL. OnpeneneHne HEOPraHMYECKUX U OPTraHUYECKUX COEIUHECHUM.

OcanutenbHoe TuUTpoBaHue. [locTpoeHne KpuBbIX TUTpoBaHUsA. CrOCOOBI
ONpPEACICHUS] KOHEYHOM TOYKM TUTPOBAHUSA, WHAUKATOPHL. llorpemnoctu
tutpoBaHus. Ilpumepsl mnpakTuueckoro npuMmeHeHus. Meroael Donbprapaa,
®dastHca u Mopa.

KommnekcomeTpuueckoe TtuTpoBanue. Heopranmueckue u opraHmyeckue
TUTPAHTHl B KOMILJIEKCOMETPHUU. VCronbp30BaHNe aMUHOIOIMKAPOOHOBBIX KUCIIOT
B KoMmIUIeKCcOHOMeTpuM. I[locTpoeHue KpUBBIX THUTPOBaHUS. MeETaIOXpPOMHBIE
WHJMKATOPbl U TpeOOBaHUs, PEAbSIBIsIEMble K HUM. BakHel1e yHuBepcalbHbIC
151 cnierupuueckue METAJUIOXPOMHBIE VHJINKATOPBL. Crioco0b1
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAaHUS: TMpsAMOe, OOpaTHOE, KOCBEHHOE.
CenekTUBHOCTh TUTPOBaHUS H CrmocoObl ee TmoBbImeHus. [lorpemHocTu

TUTPOBAHUA.
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[Ipumepsl npakTHUecKOro npuMeHeHus. OnpeneneHne Kaablus, MarHus,

xKenes3a, ATIOMUHUS, MEIH, IIMHKA B pacTBOpPaX YUCTBHIX COJIEW U TIPU COBMECTHOM
MPUCYTCTBUH.

J1 E.7. DjekTpoXuMHYeCKHE METOAbI AHATHU3A

OO6mias xapaktepuctuka metofoB. Kimaccudukanus. DIeKTPOXUMUYECKUE
A4eUKkd. VHIMKATOPHBIM JJIEKTPOA M DIIEKTPOA CpaBHEHUS. PaBHOBECHbIE H
HEPABHOBECHBIE JJIEKTPOXUMHUYECKHE CHUCTEMBI. fIBIECHUSA, BO3HUKAIOLIWE IpU
IPOTEKaHUU TOKa (OMHUYECKOE IMaJICHUE HANpPSKEHUS, KOHUEHTPALMOHHAA U
KHHeTH4YecKas noJisipu3anusi). [lonspusanmoHHble KpUBBIE U UX MCHOJIb30BAHKE B
Pa3JINYHBIX NIEKTPOXUMUYECKUX METOIAX.

[TorenuuomeTpust

[Ipsimass moteHuuometpusa. M3mepenune mnoreHnuana. OOpatumble U
HEOOpaTUMbIE  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CHCTEMbI. MHAMKATOpHBIE
anekTpoasl. HMonomerpus. Krnaccuukaiuss HOHOCEIEKTHBHBIX 3JIEKTPOJIOB.
XapakTEepUCTUKU  HMOHOCEJEKTUBHBIX  AJIEKTPOAOB:  3JEKTpoAHass  (YyHKIHS,
KOA((PUIIMEHT CEeNIEKTUBHOCTH, BpeMsl OTKJIMKA. I[IpuMepbl NpakTUYECKOTO
npuMeHeHus: uoHomeTpuu. Onpenenenue pH, HMOHOB IIENOYHBIX METAJUIOB,
raJIOTEHU1-UOHOB.

IToTeHMOMETpHUECKOE TUTPOBAHHUE. N3menenune ANEKTPOAHOTO
noTeHUuana B npoiecce TuTpoBaHus. CriocoObl OOHApYKEHHS KOHEYHOW TOUYKU
TUTPOBAaHUS B  PEAKIMAX: KHUCIOTHO-OCHOBHBIX, KOMIUIEKCOOOpA30BaHMS,
OKHCJICHUSI-BOCCTAHOBJIEHHUS; TIPOLIECCAX OCAXKICHUS.

[Tpumeps! mpakTuueckoro npuMmeHeHus. TurpoBanue (ocdopHoit, cMmeceit
COJISTHOM 1 OOPHOM, COJSTHOM M YKCYCHOUM KHUCJIOT B BOJHO-OPTaHUYECKUX CpeJax.
Onpenenenne MOAUIOB U XJIOPUIOB TP COBMECTHOM MPUCYTCTBUHU.

Kynonomerpus

Teopernueckue ocHoBBl MeTona. 3akoH Dapanes. CrnocoObl onpeneneHus
KOJIMYeCcTBa DJJeKkrpuuectBa. lIpsmas KyJlOHOMETpUS M KYJIOHOMETPHUYECKOE
tuTpoBaHue. KyJlOHOMETpUs MPU MOCTOSIHHOM TOKE M MOCTOSHHOM IOTEHLIHAJIE.

BHelHsst 1 BHYTpEeHHsISl TeHepalus KyJIOHOMETPUYECKOro TUTpaHTa. TUTpOBaHUE
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SJICKTPOAKTHBHBIX )51 QJICKTPOHCAKTUBHBIX KOMIIOHCHTOB. OnpeﬂeneHHe

KOHEYHOM TOYKM TUTpoBaHMs. IIpemmymiectBa M OrpaHHYEHUsT METOJA
KYJIOHOMETPUYECKOTO TUTPOBaHUA 1o CPAaBHEHUIO C IpYTUMHU
TAUTPUMETPUYECKUMH METOIAMM.

IIpumepsl mpakTHyecKoro npumeHeHus. OnpeneneHue MajiblX KOJIMYECTB
KHUCTIOTHI U LIEJIOUH, THOCYIb(aTa HATPHsl, OKHCIUTENECH-NOHOB METAIJIOB.

BonpsramnepomeTpus

NuaukaTopHble 3nekTponsl. Knaccudukamnuss BonbTaMIepoMETPUUYECKUX
MeTonoB. [lomydeHne M XapakTepuCTHKA BOJbTAMIIEpHOW KpuBOH. [IpenenbHbIn
mubdysnonnsii  Tok. [lomsporpadus. VYpaBuenue WnbkoBuua. YpaBHEHUE
nosisiporpaguueckoi BoiaHbl MitbkoBuua - ['eiipoBckoro. IloTeHnnan moiyBoHbL.
Nnentudukanus u onpeneseHue HEOPraHnYeCKX U OPraHuYeCKUX COEIMHEHUU.
CoBpeMeHHbBIE  BHJBl  BOJBTAMIIEPOMETPHUM: IpsiMasi W  WHBEPCUOHHA,
IIEPEMEHHOTOKOBAS; XPOHOAMIIEPOMETPUSA Cc JUHEWHOU pa3BepTKOU
(ocummnorpadust). [IpenmyriecTBa U orpaHUUEHUs IO CPABHEHUIO C KIACCUUYECKOM
noJsisiporpadueii.

AmnepomeTrpuueckoe TuTpoBanue. CymHocTh merona. MHaukaTopHble
aNeKTponbl. BpiOOp moTeHIMana HWHIUKATOPHOTO 3JeKTpona. Bunabl KpuBbIX
TUTPOBAHHS.

IIprMepbl MPAaKTUYECKOrO0 IPUMEHEHUS BOJIBTAMIIEPOMETPUYECKUX METOIOB
U ammepomMeTpudeckoro TUTpoBaHus. CHATHE M paciid(poBKa MOJSIPOTPAMMBI
WHJMBUAYAJIBHOTO JEMnosipu3aropa = MOHA MeTasuia. Custue
noJisiporpaduueckoro crekrpa. OnpeneneHne KOHIEHTPAIMH BELIECTB METOJIOB
rpaiyMpoOBOYHOrO0 Tpaduka ©  METOAOM JI00aBOK C  HMCHOJIb30BAaHUEM
KJIACCUYECKOHM, OCHMIUIOrpaduuecKkoi, NepeMeHHOTOKOBOM BOJIbTaMIIEPOMETPHUHU.
AMIiepoMeTpruecKoe TUTPOBaHHUE LIMHKA U OMXpoMaTa Kajusl.

CpaBHUTENIbHAA XapaKTEPUCTUKA UYYBCTBUTEIBLHOCTH W W30UPATENbHOCTH,
o0nacTell IPUMEHEHUS IEKTPOXUMUYECKUX METOJIOB.

J1 E .8. CnekTpockonuyeckue MeTo/Ibl AHAJIU3A
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CHCKTp QJICKTPOMAruHuTHOTO H3JIy4CHUA. OcHOBHBIC THUIIbI

B3aMMOJICUCTBHS BEIIECTBA C U3IIYYCHUEM: AIMUCCHUS (TEIJIOBas, JIIOMUHECIEHIIN),
norjomenue, paccessnue. Knaccudukamusi CHEKTPOCKOMUYECKUX METOJIOB I10
sHeprun. Kraccudukanus CHeKTpOCKONMMYECKUX METOIOB Ha OCHOBE CIIEKTpa
AJIIEKTPOMArHUTHOTO M3JyYEHHUs: AaTOMHAas, MOJEKyJsipHas, a0copOLUOHHAs,
OMHUCCUOHHAS CIIEKTPOCKOIHSI.

Cnextpsl atomMoB. OCHOBHBIE U BO30YXIECHHBIE COCTOSIHUSI aTOMOB,
XapaKTEepPUCTUKU COCTOSIHMM. OHepretuueckue mnepexoasl. [IpaBuia orbopa.
3aKOHBI MCIYCKaHUS W IOTJIOIICHHS. BepOsSTHOCTM JJIEKTPOHHBIX IEPEXOJIOB U
BpEMEHA KU3HU BO30Y)KJICHHBIX COCTOSHUN. XapaKTEPUCTHKU CHEKTPaIbHBIX
JIMHUM: TIOJIOKEHHUE B CIIEKTPE, MHTEHCUBHOCTb, MOJIYIIUPHUHA.

CrekTpbl MOJIEKYJ; UX OCOOEHHOCTU. (CXEMbl 3JIEKTPOHHBIX YpPOBHEU
MoJieKysbl.  IIpencraBiieHME O IIOJIHOW SHEPIUM  MOJIEKYJ KAaK CYMMBI
AIIEKTPOHHOM, KojebaTeapHON U BpamarelbHOl. OCHOBHBIE 3aKOHBI TOTJIONICHUS
anekTpoMarHutHoro wusnydeHusi (byrepa) u 3akoH wu3nyuyenus (Jlomakuna-
[Ieit6e). CBsi3p aHAIMTHYECKOTO CHUTHAlda C KOHIIGHTpAIlMEH OIMpeaensieMoro
COECTMHEHUSL.

Amnmapatypa.  CrmocoObl  MOHOXpPOMATHU3AaIlMU  JIYYUCTOM  DHEPIHH.
Knaccudukanus crnexkTpaibHbIX NPUOOPOB HMX XapaKTepucTUKU. [lpueMHHMKH
n3nydeHus. MHcrpymeHTanbHble nomexu. llIyMbl M OTHOIIEHHWE CUTHAI-LIYM;
OLIEHKa MUHUMAJIBHOTO AHAJIUTAYECKOr0 CUTHAJIA.

MeTtoabl aTOMHON ONTUYECKOM CIIEKTPOCKOIIUHU

ATOMHO-OMHUCCUOHHBIN MeToN. MCTOUYHMKM aToMM3anuu U BO30YKICHUS:
AIIEKTPUYECKUE pa3psabl  (IyroBbI€, HWCKPOBBIC, TMOHWKEHHOTO JIaBJICHUS),
IJJAMEHA, TUIa3MOTPOHBI, MHIYKTUBHO-CBSI3aHHAS IIa3Ma, JIa3€pbl; UX OCHOBHBIC
XapakTepucTuku. @OuU3NYecKue UM XUMHYECKHE TMPOLECChl B  HCTOYHUKAX
aTOMM3ALMU U BO30YKICHUS.

Cnexktporpa@uieckuii H CIIEKTPOMETPHUYCCKMA METOABl aHajau3a, HuX
ocobeHHoCcTH, 007acTH mMpuMeHeHus. KauecTBeHHBI M KOJWYECTBEHHBIN aHAN3

METOOOM SMUCCUOHHOMN CIICKTPOMECTPHUH IIJIAMCHH. OcHoBHas alraparypa:
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cnektporpadsbl, kBaHToMeTphl. [Inamennsie GOTOMETPHI U CIEKTPO(POTOMETPHI.

MeTponornyeckue XapakTEpUCTUKU U aHATUTUYECKUE BO3MOKHOCTH.
AToMHO-(uIyopeclieHTHbIH ~ MeToA. [lpuHmmn  meTona; OCOOEHHOCTH U
MIPUMEHEHHUE.

ATOMHO-a0COpPOLIMOHHBIM ~ MeToJ.  AToMM3aTOpbl  (IJIAMEHHBIE |
HeIUIaMeHHbIC). VICTOYHUKM W3imydeHusl (JIaMIbl ¢ MOJIBIM KaTOJIOM, MCTOYHHUKHU
CIUIOUTHOTO CIEKTpa, Ja3ephl), UX XapakTepucTUKU. CHeKkTpalibHble U (PU3MKO-
XUMUYECKHE  TOMEXHM, CHOocOoObl WX  ycTpaHeHus.  MeTposioruueckue
XapaKTEPUCTUKH, BO3MOYKHOCTH, NPEUMMYIIECTBA MU HEAOCTAaTKM METOJa, €ro
CpPaBHEHHE C aTOMHO-3MHUCCUOHHBIM METOJIOM.

[IpumMepbl MPaKTUYECKOTO MPUMEHEHHUSI aTOMHO-3MHUCCUOHHOTO U aTOMHO-
a0COpOIIMOHHOTO METOJIOB.

MeTtoabl aTOMHOM PEHTIEHOBCKOM CIIEKTPOCKOIINU

PentreHoBckue coekTpbl, HUX o0coOeHHocTH. CrHocoObl reHepalui,
MOHOXPOMATH3allU W  PErUCTpallid PEHTIEHOBCKOTO H3Iy4YeHHs. Buuabl
PEHTT€HOBCKOMN CIIEKTPOCKOIINU: PEHTI€HOAMHUCCHOHHAS,
pPEHTreHoabCcopOIMOHHAs, pPEHTreHO(IIyOpeceHTHAs. [Ipunuun
PEHTI€HOAMUCCUOHHOW CIEKTPOCKONUHU; PEHTIEHOCHEKTPAIbHBIA MHUKPOAHAIN3
(3nekTpoHHBIM  30HA). OCHOBBI PEHTIEHO(PIYOPECLHEHTHOH CHEKTPOCKONUH;
OCOOEHHOCTH M 3HaU€HUE MeToJ1a (OBICTPBIN HEpa3PyIIAIONU MHOTO2JIEMEHTHBIH
aHaJN3); TIPUMEPHI UCTIOJIb30BaAHUSI.

MeToabl MOJIEKYJIIPHOM ONTUYECKON CIIEKTPOCKOITUU

MonexynspHas aOCOpOIMOHHAST CIEKTPOCKOMUs  (CHEKTpOoPOTOMETPHS).
CBsI3b XMMHMUYECKON CTPYKTYpPhl COEAUHEHUS C aOCOPOIMOHHBIM CHEKTPOM.
OYHKIMOHAIBHBIM aHATU3 MO KOJeOaTeIbHBIM U DJIEKTPOHHBIM criekTpam. CBsi3b
ONTUYECKON IJIOTHOCTH C KOHLEHTpanueil. OCHOBHOW 3aKOH CBETOIOTJIOIICHHUS.
OCHOBHBIC TMPUYMHBI OTKJIOHEHUSI OT 3aKOHA (MHCTPYMEHTaJIbHbIE W (HU3UKO-
xumudeckue). [loasTue 00 UCTUHHOM M KaXyIIeMCs MOJSPHOM KO3 (UIIUECHTE

IIOTJIOIICHUA.
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CnocoObl MOJydyeHHs OKpalleHHBIX coequHeHud. DoTromMeTpryecKue

aHAIMTUYECKHE peareHThl; TpeOoBaHus K HUM. CHocoObl ompeseneHus
KOHIIEHTpAIlMU BEUIECTB. M3MepeHne BBICOKUX, HU3KUX ONTUYECKUX IUIOTHOCTEH
(muddepennmanbupiii  MeTOA).  AHAIW3 ~ MHOTOKOMIIOHEHTHBIX  CHCTEM.
[Ipumenenue  meToma  JUisl  HCCIENOBAHMS ~ peakuMid B pacTBOpax
(komMIUIEKCOOOpa30BaHus, IIPOTOJINTHYECKUX, IIPOLIECCOB arperaunum),
CONPOBOKJIAIOIINXCS W3MEHEHUEM CIEKTPOB MOTJIOWEHUS. MeTpojaoruyeckue
XapaKTepUCTUKA W AHAIUTHYECKHE BO3MOXKHOCTH. IIpumepsl mpakTHYECKOTO
MPUMEHEHUSI METO/Ia.

MomnekynspHas JIOMUHECIIEHTHAs criekTpockonus. Knaccudukamus BUIOB
JIOMHUHECLIEHIIMM 10  WCTOYHHUKAM  BO30YXJEHUA  (XEMHJIIOMUHECUEHIHS,
OMOJIOMHHECLICHIIMS, AJIEKTPOJIOMHHECIICHINS, (DOTOIIOMUHECUEHIUS U Ap.),
MEXaHU3MY U JJIUTENbHOCTH cBeueHus. PnyopecueHuus u (ochopecueHus.
Cxema Sl6noHckoro. 3akoH Ctokca-JIommens. IlpaBuiio 3epkanbHOM CUMMETPUU
JlepminHa. PaKkTOpHI, BIUSIOIINE HA UHTEHCUBHOCTh JIOMUHECUEHINHU. TylieHue
JFOMUHECLCHIINU. CnekrtpanbHble u (bU3UKO-XUMHUECKHE MIOMEXMU.
KonmyecTBeHHBI aHAnW3 JIFOMUHECHEHTHBIM  METOAOM. MeTposiornuecKue
XapakTepUCTUKA W  AHAJUTUYECKUE BO3MOXKHOCTH  MeTona. (CpaBHEHHUe
BO3MOXXHOCTEH  MOJEKYJsIpHOH  aOCOpOIMOHHONW W JIIOMHHECHEHTHOMU
CIEKTPOCKOIMU MPH ONPEACICHUN HEOpraHnueckux coeauuennil. [Ipenmyiecrna
JIOMUHECIICHTHOW  CIIEKTPOCKONUU TPU UJCHTU(DUKAIMK W OMpelesieHun
OPTaHUYECKUX COCITMHECHUU.

MecTo U POJib CHEKTPOCKOMUYECKUX METOJIOB B AHAIMTHUYECKONW XUMHUU U
XUMHUYECKOM aHAJIM3E.

ABTOMAaTH3alMs aHAIN3a U UCIIOJIb30BaHue DBM B aHaIuTHYECKON XUMHUU
Hcnonp3oBanne DBM B aHanuTHYECKOW XUMHH: COOp W TepBHUYHAs 00paboTKa
pe3yJbTaTOB  aHaiu3a; o0pabO0TKa  MHOTOKOMIIOHEHTHBIX  CIIEKTPOB M
XpoMaTorpaMM. YTpaBiieHHe aHATUTUYECKUMH TTPHOOpaMu, Co3aHNue THOPUTHBIX
ycTpoicTB aHanmuzatop-OBM. IlnanupoBanve W ONTUMHU3ALMS SKCIIEPUMEHTA.

CI/IMHJICKC-OHTI/IMI/ISaI_II/I}I. Pacuetnl paBHOBCCHﬁ.
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MaremaTudeckue MCTO/JIbI B IIPAKTHUKE pa60TbI XUMHUKO-aHAJIMTHYCCKHUX

J1a00paTOpHH.

ABTOMAaTHM3aIMsl W MEXaHHM3aIUs XUMHUYCCKOTO aHalin3a. ABTOMAaTH3AIIMS
MEPUOINYECKOTO, JUCKPETHOTO aHalM3a W HEMPEPHIBHOTO aHajdu3a B IOTOKE.
[TpoTOYHO-MHKEKIIMOHHBIN aHaau3. ABTOMATH3UPOBaHHBIC TMPHUOOPHI, CUCTEMBI U
KOMITJIEKCHI, aBTOMAThI-aHATIN3aTOPhI ISl JTAOOPATOPHOTO W MPOU3BOJICTBEHHOTO
aHanu3a. IIpuMepbl  COBPEMEHHBIX  BBICOKOA((EKTHUBHBIX  aHAIUTHYCCKUX
prUOOPOB-aBTOMATOB (ra3oaHaIM3aTophI, XpOMaTO-MacC-CIIEKTPOMETPBI,
aBTOMATHYECKHE TPUOOPHI U CHCTEMBI TSI TIPOTOYHO-UHKCKIIMOHHOTO aHAJIN3a,
JU1s 0TOOpa M aHajau3a MpoOd KOCMUYECKOI0 BEIIECTBA, Ja00paTOpHbIe padOThI).

1 E.9. Teopusi u npakTuka npo600oTéopa u npodonoaroToBKu

[IpencraBuTENBHOCTH MPOOBI; B3aUMOCBS3b C 00BEKTOM M METO/IOM aHaJIn3a.
®daxToppl, 00YCIOBIMBAIOLUIME pa3Mep MU crnocod oTOOpa NPEeaCTaBUTEIbHOM
npoObl. OTOOp mnpod TOMOIEHHOT0 U rereporeHHoro cocrara. CrnocoObl
MOJly4YeHHUs! CpelHed NpoObl TBEPIbIX, >KUIKUX M Ta3000pa3HbIX BELIECTB;
yCTPOMCTBA W TPHUEMBI, HCIOIB3yeMbIE TMPU OSTOM; MEpPBUYHAsA OOpadOTKa u
XpaHeHue Mpod; TO3UPYIOIINE YCTPOICTBA.

OcHoBHBIE CIOCOOBI TIepeBOIa MPOOBI B (POpMY, HEOOXOAUMYIO JJI TAHHOTO
BUJa aHaNIM3a: PACTBOPEHHME B pAa3IWYHBIX CpeAax; CIEKaHWe, CIUIaBJICHHE,
pa3ioXeHue NoJ JeHCTBUEM BBICOKHX TEMIIEpATyp, JaBJICHUS, BBICOKOYACTOTHOTO
paspsiia; KOMOMHHMpPOBAHHE pPAa3IMYHBIX TMPUEMOB; OCOOCHHOCTU Pa3JIOKECHUS
opraHnyeckux coeanHeHnii. CriocoObl YCTpaHEHUS U y4eTa 3arpsi3HeHUN U TIOTeph
KOMIIOHEHTOB MPHU MPOOOMOATOTOBKE.

J1 E.10. OcHOBHBIC 00BHEKThI AHAJIH3A

OOBEKTHI OKpYKAIOIIEH Cpenbl: BO3MyX, MPUPOIAHBIE U CTOYHBIC BOJIBI,
aTMOC(EPHBIC 0CAKH, IOYBBI, JOHHBIC OTIIOKCHUS. XapaKTepHbIE 0COOEHHOCTH U
3a]a4M WX aHaIu3a.

Hedts u Hedrenpoaykrsl. [lonyduenue, uccnenoBanue.

buonornueckne u MEAUIIMHCKHE OOBEKTHI. AHATUTHUECKUE 3a/Ja4d B ITOH

obnactu. CaHUTapHO-TUTHEHUYECKUN KOHTPOJIb.
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['eonmornyeckne OOBEKTHI. AHAIN3 CHIMKATOB, KapOOHATOB, >KEJIE3HBIX,
HUKEb-KOOAIbTOBBIX Py, MOJUMETALIAYECKUX PY/I.
MeTtanisl,

CIIJIaBbI 141 MeTaHHprH‘{CCKOﬁ

Ipyrue  MPOAYKTHI
MPOMBINUICHHOCTH. OmpeiesieHue YEepHbIX, IBETHBIX, PEAKHUX, OJIaropoAaHbIX

MCETAJUIOB U aHajdW3 HUX CINIAaBOB. AHAJIM3 HEMETAUIMYECKUX BKJIIOUCHUM M

ompelesieHne  razooOpasyrommx  npumeced B Metawiax.  KoHTponb
METaJUTypru4eCKUX MPOU3BOICTB.
AtoMHble  Marepuanibl.  OmpeneneHue  TOpUs, ypaHa, IUIYTOHUS,

TPAaHCILTYTOHUCBBIX 3JICMCHTOB U HCKOTOPLBIX ITPOAYKTOB ACJICHUS.
HGOpI’aHI/I‘IGCKHC COCIUMHCHU:. BGHIGCTBa 0CO00H YHCTOTHI (B TOM YHUCJIC
IMOJYIIPOBOAHHUKOBBIC MaTcpHuaJibl,

MaTeprabl BBICOKOTEMIIEPATYPHOMN

CBEPXIPOBOJAMMOCTH); OINpPEICICHHE B HUX MPUMECHBIX U JIETUPYIOIIMX
MHUKPO3JIEMEHTOB. 110CIONMHBIA U JIOKAJIBHBIM aHAIU3 KPUCTAUIOB U IJICHOYHBIX
MaTepHaoB.

IIpuponnsie U CUHTETUYECKHUE OpraHU4YecKue BEIllECTBA U
3JIEMEHTOOPTraHNYEeCKUe COEAMHEHUs, MoauMepbl. Buspl aHanu3a Takux oOBbEKTOB
Y COOTBETCTBYIOIINE METOAbI. [IpuMeph! pemenns 3a1a4 KOHTPOJISE OPraHUuYECKUX
IIPOU3BOJICTB.

CrneunanbHble 0OBEKTHI aHANIM3a: TOKCUYHBIE U PAJUOAKTUBHBIE BEILECTBA,
TOKCUHBl B IIHMIIEBBIX  IPOAYKTAax,

HAapPKOTHKH, B3PbIBYATELIC n

JICTKOBOCIIIaAaMCHAIOIIMECCA BCIICCTBA, I'a3bl, KOCMHNYCCKHC OOBEKTHI.

6.2. Pazaens! gucupnnuvubl (OE) v BUAbI 3aHATUIA

No Ne AnaaKTUYeCcKon eanHULbI Yacbl N0 BUAAM 3aHATUMN Bcero:
Nexkuumn MpakTny. Cam.
3aHATUS paboTa
AE1 | BeepeHue 1 12 15
AE2 | MeTponormnyeckmne oc- 2 12 16
HOBbI XUMUYECKOro
aHan3a
AE Tunbl XUMMYECKUX 2 1 12 15
peakuumn B  aHAIUTU-
YEeCKOM XMMUU
AE MeToabl obHapyKeHun 2 1 10 13

N naeHTUOUKaLMn.
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AES5 | MeToabl  BblaeneHus, 2 1 12 15
pasfaeneHna U KOHLUEH-
TPUPOBaAHMA
AE6 | paBumeTpuyecknin 2 4 10 16
MeTOo/, aHan3a
AE7 | SnekTpoxmmmyeckmne 2 4 10 16
MeTOAbl aHaM3a
AE 38 | CnekTpockonuyeckme 2 2 12 16
MeTOZbl aHan3a
AE9 | Teopma 1 npaktuKa 2 2 14 18
npobooTtbopa 1 npobo-
noAroTOBKM
AE.10 | OcHoBHbIE 0OBEKTDI 4 4
aHanu3a.
NTOIO 18 18 108 144

7. CamocTonaTenibHan paboTa acnnpaHTOB (HAMMEHOBaHWE TEM, NX COAEPKaHMe,
o6bem B Yacax)

CamocrtoAaTenbHas paboTta acnMpaHToOB MNpPoBOAUTCA B GOPME M3yYeHUs
OTAENbHbIX TEOPETUYECKMX BOMPOCOB MO MNpeasaraeMon  auTepatype U
CaMOCTOATE/IbHOTO  pelleHns  3ada4  C  JdajbHeuwuMm ux  pasbopom  man
obcyKAeHMEM Ha ayaAMTOPHbIX 3aHATUAX. BO Bpema camoCcToATEeIbHOM NOArOTOBKM
obyuvatoumecs obecneyeHbl 4OCTYNOM K B6a3am AaHHbIX U BUBANOTEYHBIM dOHAAM

n OOCTYNOM K CETU V]HTepHeT.

TEMATUYECKMW NNAH camocToaTensbHoM paboTbi

No Tema Kon-Bo
4acoB
1. |Cxema aHa/M3a NpPMPOAHOro 0bbeKTa, ee 3Tansbl. 4

[NpenBaputenbHoe obcnesosaHme

2. |MpobooTbop 0bpasLoB BOA, NOYB, BO3Ayxa. [peacTaBuTENbHASA 4
npoba, pa3oBas Npoba, cmellaHHaa npoba. MpobonoaroTosKa.

3. |Metoamka aHanmsza. PesynbTaT aHanmsa. OueHKa KayecTsa 4
cornacHo CaHllMH wn apyrum  CcTaHOapTamM M HOPMATUBAM.
Ynpassatouiee peleHme
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Buapl 0ObeKTOB aHanM3a: npmnpoaHble BOAbI, XO3AMCTBEHHO-
NNTbeBbIE BOJbl, TEXHONOINMYECKNE PACTBOPbLI, CTOYHbIE BOAbI U

CuctemaTnyeckumit dHaAn3 BOAbl. [MpaBMAbHOCTb
MHOrOKOMMNOHEHTHOrO CocCTaBa. [lpnumepbl aHaam3a ob6beKToB.

Onpep,eneHme opraHonenTn4ecKkux, (I)VBVII-(O-XMN\I/IL—IGCKMX 7
6aKTepmonormquKmx CBOMCTB MUTLEBOM BOAbl. ypOBHl/l
KOHLI,eHTpaLI,l/IlZ MWNKPO- MaKPOKOMIMNOHEHTOB.

OnpegeneHve  OpraHoONENTUYECKUX, OUIUKO-XUMUYECKUX U
HaKTePUONOrMYECKMX CBOWCTB  POAHMKOBOM BOAbl. YPOBHMU
KOHUEHTPALMA MUKPO- MAaKPOKOMMOHEHTOB.

OnpegeneHve  OpraHoONENTUYECKUX, OUIUKO-XMMUYECKUX U
HaKTepPNONOrMYECKMX CBOMCTB  MPOMbILIAEHHOM BOAbl. YPOBHM
KOHUEHTPALMA MUKPO- MaKPOKOMMOHEHTOB.

KnaccudumKkauma Bod XMMUYECKOMY COCTaBy M MUHEpanm3aumm,
MO CBOMCTBAM pacTBopa.

10.

OCHOBHbIe NapamMeTpbl cocTaBa BoA: pH, MUHEpanmn3aums, cyxom
OCTaTOK, OKMCNAEMOCTb, MYTHOCTb, OKUCANTENbHO-
BOCCTAaHOBUTE/IbHbIM MNOTEHLMAs, PACTBOPEHHbIE OPraHUYecKme u
HeopraHM4yeckMe BeLLeCcTBa, PACTBOPEHHbIe rasbl M Ap.
PacyeTHble  napamMeTpbl,  aHaUTMYECKW  onpedensemblie
napameTpbl. Hopmupyemble napameTpbl.

11.

PacuyeTHble napameTpbl, aHAINTUYECKM onpeaensembie
napameTpbl. HopMunpyemble NapameTpbl.

12.

OCHOBHble PaBHOBECWMA B MOACUCTEMAX BO/AHbLIX PacTBOPOB.
KapboHaTtHaa noacuctema (CO,, HCOs', CO3%).

13.

®az3oBan HEOAHOPOAHOCTb. VI3MeHAeMOoCTb COCTaBa BO BPEMEHM
(copbumns, 3arpasHeHune, bruotpaHcdopmaLms).

14.

MeToapbl onpedeneHna MaKpo- U MUKPOKOMMOHEHTOB BOA M
no4ys. loHomeTpua 1 MoHHasa XxpomaTorpadua B aHanmnze OOC.

15.

AHanus MoyYs. Onpeaenexue PUBNKO-XMMUYECKMNX
XapaKTEPUCTUK (MIOTHOCT®, BN1aXKHOCTb, NNaCTUYHOCTb,

16.

AHann3 Bo3ayxa. CoaepaHWe OpraHMYeckux WU  Apyrux
npumecemn.

17.

NccnenosaHue BAUAHME Ha NPOAYKTUBHOCTb nou4s
HedbTe3arpasHeHUN.

18.

NccnengoBaHme 0CagKkoB, BbiNadatowmx Ha Tepputopun PU.

19.

OCHOBHble  MPWHUMMbI,  y4MTbiBalOWMECS Npu  pa3paboTke
pekomeHaaLUmin No NoTpebaeHNI0 MMULLEBbIX BELLECTB

20.

HeobxoamMmoe codepskaHuMe B CYTOYHOM YeN0BEeKa PaLMoHe,
6enKoB, KNPOB, YINEeBOA0B, BATAMUHOB UM MUKPO3/1EMEHTOB.
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21. |benkun, Xupbl, yrnesodbl, MMUKPOKOMMOHEHTbI, onpeaendatolime 4
OpraHoNenTMYecKne Kayectsa NPOAYKTOB

22. | CeHCOpHbIM OpraHONEenTUYECKUM aHaNn3. 4

23. | Xumunyeckum aHanus NULLEBOrO  CblpbA 7 KayecTsa 4
CENbCKOXO3AMCTBEHHOIO Chipbs.

24. |CoBpemeHHble TpeboBaHWSA K  aHanM3y. [Nepexon Ha 4
COBpeMeHHble bU3NKO-XMMMYECKME MeToAbl aHamM3a

25. |Bocnpoun3BoaMMOCTb, SKCMNPECCHOCTb METOA0B aHa/In3a. 4

26. |OUBMKO-XMMMYECKME  MeToAbl  ANA  aHaaAM3a  MULLEBDIX, 4

CEeNbCKOXO35AMCTBEHHbIX MPOAYKTOB M CblpbA
27. |XpomaTorpadpuyeckme meTodbl B GUIMKO-XMMUYECKOM aHasn3e 4
NPUPOAHbLIX OO BHEKTOB.

NToro: 108

8. PecypcHoe obecneyeHue.
Kadeapa Xumuu pacnonaraeT KaapoBbIMX pecypcamu, rapaHTUPYHOLWMMM

Ka4yeCTBO NMOArOTOBKM acnuMpaHTa no cneunanbHoctn 1.4.2. AHaaumu4Yeckaa XuMus

B cooTBeTCcTBUU C DIT.

8.1. ObpasoBaTe/ibHble TEXHONOUU

MaTtepuanbl  y4ebHOM  AMCUMNAWMHBI  NPeaoCTaBAAOT  BO3MOMKHOCTb
acnMpaHTamM MNOAYYMTb MNpPeACcTaBNeHWE O TEOPEeTUYECKMX OCHOBAxX HayKMy,
aKLUEHTMPOBATb BHMMAHME Ha BaAXKHEWLIMX KaTeropuax, e€é MeToA0/Iormu,
3aKOHOMEPHOCTAX C Uenbld GOpPMMPOBAHMA 3HAHWK, YMEHUA U  HaBbIKOB,
HeobXxoAMMbIX ANA ycrnelwHon NpodecCcMoHaNbHON AEATENbHOCTU.

Mpn  pa3paboTke [AaHHOTO Kypca Y4YMUTbIBAOTCA  CYLECTBYyHOLIME B
COBPEMEHHOM  aHAaNMTUYECKOM HayKke, MHOroobpasve MeTOA0B aHa/AM3a
OpraHMYecKMx BeLLECTB, AOCTUXKEHUSA B 0DNACTU COBPEMEHHOMO aHaAUTUYECKOro
obopyaoBaHMA, CYLIECTBYHOLWIME HOPMATUBHbIE AOKYMEHTbl. OCBOEHME [AaHHOM
OMCUMNAMHBI NpeaycMaTpMBaeT, YTO AONOIHUTEIbHO BCE TEMbI Kypca M3y4atoTcA

dCnNnMpaHTamMmn CaMOCTOATENBHO. |_|pl/l 3TOM YYUTbLIBAETCA, YTO Ha MnpeawecTtsyrowmx
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YPOBHAX O6V‘4€HMH dCnNnUpaHTbl yXe WnmMmean 3HaKOMCTBO C OCHOBHbIMUK

NONOKEHMAMM HAYKM U MMEOT COOTBETCTBYIOLLLYHO MOArOTOBKY.

Ob6pa3zoBaTe/ibHbIM NPOLLECC MO ANCUMMIIMHE OPraHM30BaH B popme y4ebHbIx
3aHATUI (KOHTaKTHaa paboTa (ayaAMTOPHOM M BHEayAMTOPHOM) obyYatoLmMXCs C
npenoaaBaTenem, U camocToaTesbHaA paboTa obyyatowmxca). YyebHble 3aHATUA
nNpeacTaBAeHbl CAeayoWLMMKN BUAAMM, BKAOYAs yYebHble 3aHATMA, HanpaBieHHble
Ha NpPoBeeHMe TEKYLLEro KOHTPONA YCNeBAEMOCTH:

L nekumu;

[J npakTU4eckue 3aHATUA;

[J nHAMBMAYyaNnbHble  KOHCYAbTaUMWM M WHble  y4yebHble  3aHATMA,
npeaycMmaTpuBatollime  MHAMBMAYanbHYyO  paboTy npenogasaTens C
obyyatolmmes;

[J camocToATenbHas paboTa obyyatomxcs;

[J 3aHATUA MHbIX BUAOB.

YaenbHbIA BEC 3aHATUI, NPOBOAMMbBIX B MHTEPAKTUBHOM dopmMe He MeHee
30%. MpumeHAemble BWAbl MHTEPAKTMBHbLIX MeToAoB 0byuvyeHusa - nNpobnemHas
NeKUMa, Nekums € 3anfaHMpPOBaAHHbIMK OLWMBKAaMKM, Nekuma-su3yanmsauma (c
npeseHTauMen),  nekums-auckyccus,  amckyccms  (oebatbl)  no  Temam
camocToAaTeNlbHON paboTbl, TBOPYECKMe 3adaHusA, paboTa B Manbix rpynnax,
WHTEPaKTMBHAA 3KCKypcuA, rpynnoBoe obcyxkaeHue (Kpyrablii CTOM), MeToA
NPOEKTOB 1 Ap.

Mpy OCBOEHUM AUCUMNAMHBI  «AHAAUMUYECKAA XUMUA» WCNONb3YOTCA
cnenylolme coveTaHma BMAOB y4ebHOM paboTbl C MHTEPAKTUBHBIMKU MeToAamM U
dopmamm  opraHmMsauMM  NO3HABATENbHOW  AeATeNbHOCTM  CTYAEeHTOB  ANA
bopmMmmnpoBaHmsa COOTBETCTBYHOLLMX KoMNeTeHUuuI 7 NOCTUKEHMUA
3an/1laHMPOBAHHbIX pe3y/1bTaToB 0byYeHUs:

- Ha IeKLMAX: KOHCNEeKTUpoBaHue, beceaa, HarnaaHbIe ayamo- U BUaeomaTepunanbl;

aHa/M3 COBPEMEHHOM NUTEPATYpPbl U Ap.;
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- B OpraHmn3aunm CaMOCTOATE/IbHOM pa6OTbIZ n3yveHne TeopeTn4eCKoro

MaTepuana ANCUMNAMHBI C MCNO/b30BaAHMEM Internet-pecypcos,
MHOOPMALMOHHBIX 633, MeToAMYECcKMX pPa3paboTok, cneumanbHoM yvyebHOM W
Hay4YHON NMTepaTypbl, BbINOAHEHWE TBOPYECKMX, HAYYHO-UCCNEA0BATENLCKMX
3a4aHWIM, MMCbMEHHbIX PaboT, KOHTPO/IbHbIX 3a4aHMI, TECTOB U Ap.;
- B Hay4YHO-UCCNenoBaTeNbCKOM paboTe: noAroToBKa MO 33aZaHHOM TemMaTuke
0b630poB  AMTepaTypbl, pedepaToB C MCNONb30BaHMEM Internet-pecypcos,
MHOOPMALMOHHbIX 633, MeToaAMYEecKMX pa3paboTok, cneumanbHoM yvyebHOM W
Hay4YHOW NUTEepaTypbl U Ap.

Ons nvu ¢ orpaHMYeHHbIMWU BO3MOMHOCTAMM 340PO0BbA MNPeAyCMOTPEHA

OopraHn3saunA I-(OHCVJ'IbTaLI,l/Ir/'I C MCNO/Tb30BaHNEM aﬂeKTpOHHOP’I MOYTbl.

8.2. MaTepuanbHO-TEXHUYECKOE OCHaLleHue.

MaTepunanbHo-TexHU4Yeckoe  obecneyeHne  y4yebHOro  npouecca no
ANCUMNAMHE onpeaeneHo HOPMATUBHLIMW TPeboBaHMAMMK, pPeraMeHTMPYEMbIMM
npukazom MuHucTepcTBa 0bpa3oBaHma 1 Haykn PO No 986 ot 4 oktabps 2010 r.
«Ob6 yTBEPXKAEHMN deaepanbHbix TpeboBaHUIM K 06pPa30BaTE/IbHbIM YYPEKAEHMAM
B 4Y4aCTM MWHUMANIbHOW OCHALLEHHOCTM y4ebHOro npouecca M obopya0BaAHUA
y4ebHbIx nomelleHmn», degepanbHbIM rOCyAapPCTBEHHBIM 06pa3oBaTe/bHbLIM
CTaHAapTOM BbiCLLero obpa3oBaHMsa NO HaMpPaBAEHMIO NOATOTOBKM.

[lna npoBeaeHWs BCeX BWAOB Yy4ebHbIX 3aHATUMIA MO  AUCUMNAMHE U
obecneyeHnsa MHTEPAKTUBHbIX MeToA0B 0byYeHnsa, HeobXoAMMbI CTO/IbI, CTybA (Ha
rpynny no KOAMYecTBY MOCAA0YHbIX MECT C BO3MOXHOCTbIO PACCTAaHOBKM A1
KPYTr/bIX CTONOB, AMCKYCCUI, MpoYee); A0CKa MHTepPaKTMBHAA C pabouymm mecTom
(MynbTMMEANMNHBIN NPOEKTOP C 3KPAHOM M PAaboYMM MECTOM); KenaTeneH AoCTyn
B MHGOPMALIMOHHO-KOMMYHMKALMOHHYIO CeTb «IHTEpPHETY.

B cootBetctBUE ¢ TpeboBaHuamm DPIT BO npu peanunsaumm HacToALLEN
avcumnandbl OMOM BO HeobxoAMMO TaKKe y4uTbiBaTb 0Opa3oBaTe/bHble

NOTPEOHOCTM O0OyYaloWMXCA C  OrpaHUYEHHbIMM BO3MOMHOCTAMM 310POBbLA,
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obecneymBatb ycnoBus ANA  MX SOPEKTMBHOM peanusaumu, a  TaKkKe

BO3MOXKHOCTM OecnpenATCTBEHHOro A0CTyna 00yYalolmMxca C OrpaHUYeHHbIMM
BO3MOHOCTAMW 340P0OBbA K 0ObeKkTamM WHGOPACTPYKTYPbl 0OpPa3oBaTENbHOMO
yUYperKaeHns.

MpakTUKym
. Becbl aHanuTUYeCKme, TeXHUYECKHeE.
. CnektpodpoTomeTp CD-46.

. CnektpodoTtomeTp aAByxny4esor Spekord-210 Plus

1
2
3
4. K dypbe-cnektpomeTp «MHdpantom PT-08»
5. ®oTokonopmmeTpbl KOK-2, KOK-2MT1.

6. MoHomepbl 1130, SKcnepT, AKBUIOH.

7. ATOMHO-abcopbuMOHHbIM  cnekTpomeTp «MTIA-915» ¢ nporpammHbIM
obecneyeHnem 1 Habopom namn.

8. PTyTHbIN nopo3mmeTp lMackanb 140

9. Ta3oBbIn xpomaTtorpad «KpucTana» c AeTeKTopamMu Mo TemnJ0onpOBOAHOCTH,
SNEKTPOHHOMY 3aXBaTy M KaNUANAPHBIMM KOTOHKaMM.

10. YcTaHOBKa AndPepeHuUManbHO-TEPMUYECKOTO U TEPMOrpaBMMETPUYECKOro
aHan3a «TepMOCKaH-2»

11. Cuctema KanunnapHoro anekTpodpopesa Kanenb-105

12. AHanuzatop xunakoctn «datoopat-02-3M»

13. ObopyaoBaHMe Ana TOHKOCAOMHOM XpomaTorpadum.

14. Mukpockon Mukmea-6

15. dneKkTponeys conpoTmaaeHuns nabopaTopHasn Snol 7.2/1100

16. MepHa#da nocyAaa, CTynku Ana npobonoAroToBKM 13 araTa U AWMbI, YalKKW, TUTK
M3 NNATUHbI, KBApLa, CTEKNOYrNepoaa.

17.UeHTpndyra, menbHuubl NnabopaTopHble

18. CBY munHepanmzatop « MMHOTaBp-2»

8.3. MNepeyeHb NMUEH3NOHHOIO NPOrpaMMHoro obecneyeHun
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8.3.1. CuctemHoe nporpammHoe obecneyeHne

1. InueH3noHHoe nporpammHoe obecneyeHmne, ncnonbsyemoe 8 MHrIy:
1.1. Microsoft Windows 10;
1.2. Microsoft Office Standard 2010;
1.3. Mporpammubin komnaekc MMUC «BusyanbHaa Ctyama TecTMpoBaHMA»;
1.4. CnpaBOYHO-NpaBoBas cuctema « KOHCYNbTaHTY;
1.5. CnpaBo4HO-NpaBoBas cuctema «lapaHT»;
8.3.1.1. CepBepHoe nporpammHoe obecneyeHue:
- Windows server;
8.3.1.2. OnepaumoHHble CUCTEMbI NEPCOHAsIbHbIX KOMMbIOTEPOB:
- Windows 10;
8.3.2. NpuKknagHoe nporpammHoe obecneyeHne
- AHTMBMPYC Kaspersky;
- AC «Y4yebHble nnaHbI»;
8.3.2.1. OducHble nporpammbil
- Microsoft Office Standard 2010
8.3.2.2. NMporpammbl 06paboTKU AaHHbIX, MHGOPMALIMOHHbLIE CUCTEMbI
8.3.2.3. BHelwHMe 3NeKTPOHHbIe MHPOPMaLMOHHO-0Opa3oBaTebHbIe pecypchl
1. ExxeHepenbHMK Hayku U obpasoBaHua Hra Poccun  «AKagemmar
http://old.rsue.ru/Academy/Archives/Index.htm

2. ObC JlaHb. OCHOBHaA KoneKumA. https://e.lanbook.com

3. Prezi (obmeH npe3eHTaumMaMK) http://prezi.com/

4. WikiWall (oHnanHoBaa mapKkepHana A0CKa) http://www.wikiwall.ru/

5. dnekTpoHHaa bubnmoTteka East View http://www.dlib.eastview.com

6.CnpaBoYHO-NpaBoBan cuctema «KOHCYNbTaHT-NOCY

http://www.window.edu.ru

7. B nomouwb acnupaHTam http://www.dis.finansy.ru

8. Elsevier http://www.sciencedirect.com:;



https://e.lanbook.com/
http://prezi.com/
http://www.wikiwall.ru/
http://www.dlib.eastview.com/
http://www.window.edu.ru/
http://www.dis.finansy.ru/
http://www.sciencedirect.com/
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9. Poccuinckmi XMMWKO-aHa/IMTUYECKNIA nopTarn.

http://www.anchem.ru/
9. YyebHO-meTogM4eckoe U MHPopMaLMoHHOe obecneveHne AMCUMNANHLI
9.1. OcHoBHaA "uTepaTypa
9.1.1. dneKTpoHHbIe y4ebHble n3gaHua (y4ebHukK, yuebHble nocobus).
1. XaputoHoB 0.4. AHanuTnyeckast xumus. B 2 kH. Yueb. [na By30B. 6-€

n3g., ucnp. n gon. M.: Beicwas wkona, 2014. http://marc.rsmu.ru:8020/marcwe
b2/Default.asp

2.X XaputoHoB (0.4., TlpuropbeBa B.lO. AHanutuyeckas XuMus.
KauecTBEHHbIM XMMWYECKMM aHanu3: npakTukyM. M.: D0TAP- Meaua,

2009 http://marc.rsmu.ru:8020/marcwe b2/Default.asp

3. XaputoHoB 1O.4., T[puropbeBa B.lO. T[llpumepbl ©n 3agaunm no
aHaNUTUYEeCKOM  Xxummu:  (TPaBUMETPUS,  3KCTPaKUMS,  HEBOAHOE
TUTPOBaHUe, (U3MKO-XMMUYECKMe MeToAbl aHanusa). M.:IPOTAP- Meaua,

2007 http://marc.rsmu.ru:8020/marcwe b2/Default.asp

4. DnNeKTPOHHbIN 33a4HMK MO aHanuMTU4eckom xumum coct. [.H.
LLipanbmaH, O.H. bynrakoa, H.B. MBaHoBa.- Kemeposo, 2012 — 112 c.
http://kit.chem.kemsu.ru

9.1.2. dnekTpoHHbIe 6a3bl AaHHbIX, K KOTOPbIM 0becnedeH aocTyn.
1. EanHoe OKHO AoCTyna K MHGOPMALMOHHbIM pecypcam

http://window.edu.ru/catalog/

2. NTHOOYPOK https://infourok.ru/programma-osnoviproektnoy-

deyatelnosti-993360.html

3. Pocmonopgeskb https://fadm.gov.ru

4. 36C «OpanT» https://www.biblio-online.ru

5. 36C «ZNANIUM.COM». OcHoBHas Kosinekums. http://www.znanium.com

6. 9bC IPRbooks  http://www.iprbookshop.ru -
9.1.3. YyebHukun


http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://window.edu.ru/catalog/
https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-993360.html
https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-993360.html
https://fadm.gov.ru/
http://www.znanium.com/
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1. AnekcaHgposa 3.A., Manaykosa H.I. AHannTMYecKan XMmma. XMMUYecKme MeToabl

aHanm3a: Y4ebHuK 1 npaktnkym. -M.: KOpanT, 2015.

2. XaputoHoB O.A. AHanuTmyeckaa xumma. B 2-x1. T.1. Obwme TeopeTnmyeckume
OCHOBbI. KauecTBeHHbIM aHanu3: YuebHuk ana sysos/ H0.A.XaputoHos. -M.: TEOTAP-

MELAWNA, 2014. -688c.

3. XaputoHoB HO.A. AHanuTnuyeckaa xumma. B 2-xT. T.2. KoamnyecTBeHHbIN aHanms.
DUBNKO-XMMMYECKME (MHCTPYMEHTaIbHbIE) METOAbl aHanM3a: YYebHWK ans By3os/

HO.A.XapuTtoHos. -M.: TEOTAP-MEANWA, 2014. -656c.

4. 3onotoB HO.A. BBeaeHue B aHanuTMueckyto xumumto. M.: BuHom. JSlabopatopua

3HaHuK, 2016. - 264c.

5. B.M.Bacunbesa, MW.B.lUkytnHa, C.M.Kapnos, B.®.CenemeHos, B.H.CemeHos.

CneKkTpanbHble MeToAbl aHanm3a. lNpakTnyeckoe pykosoAcTso. M.: JlaHb, 2014. -416c.

6. "ebeHTaeB A.MN. AHanuUTUYeCKaa XMMUA. XpoMaTorpapuieckme MeTodbl aHann3a.

M.: HALU MH®PA-M, HoB.3HaHuMe, 2013, 206c.

7. 3onotos HO.A. VcTopma n metoaonorma aHaamtnyeckon xmummmn. 3onotos HO.A. M.:

[poda, 2008r.

8. OCHOBbI AaHANUTUYECKOM XMMUK. Y4eDbHUK ana By30B. B 2-x KH. KH.1. Obuwue
Bonpockl. MeToapl pasgeneHua. KH.2. MeTobl XMMUYecKoro aHanmsa. lloa pea.
tO.A. 3on0T0Ba. M.: Bbicwasa wkona. 2004.361 c., 503 c.

9. Bacunbes B.[1. AHanntuyeckasa xumma. B 2-kHurax. M.: ipoda, 2003r.

10. Bacunbes B.MM. AHanutmnyeckas xumua. B 2-x kH. -M: Ipoda. 2004. 368c., 384c.
11.AHanuTuyecKas xumus. B 3-x kH / Mopa pea,. /1.H. MocksuHa. -M: Akagemums.

2008., 2010r. 576¢., 302c.

12. dneKkTpoaHaANTUYECKME METOAbl: TEOPUA 1 NPaKTUKa : nep. ¢ aHrn. / Pen. @.
lonbu,. - M.: BuHOM. JTabopaTopuma 3HaHui, 2006. - 326¢.: un. - (MeTtoab! B

XUMWUM).
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13. 3rruHc B. XuMnyeckue n buonornyeckme ceHcopsl: Mep. ¢ anrn. / b. IrruHc. -

M.: TexHocdepa, 2005. - 336¢.: Ua. - (MUp 3N1EKTPOHUKN).

14. WmmnaT, BepHep. OnTnyeckaa cCnekTpockonma Aaa XMMMUKOB M B1MON0roB: nep. C
aHrn. / B. lWmnat. - M.: TexHocdepa, 2007. - 368 c.: ua., Tabn. - (Mup du3mKK 1

TEXHUKN).

15. N.K.UnToBuy. Kypc aHannTUYeCcKom Xumnn: y4ebHuk ana sysos / U.K. Lintosny.

- 9-e u3a., ctep. - CM6.: lanb, 2007. - 496 c. uA. - (YyebHUKN Ans BY30B).

16. H0.A.XapuToHoB. [pumepbl 1 334341 NO aHANNUTUYECKON XUMUN:
(rpaBUMeETPUA, IKCTPAKLUMA, HEBOAHOE TUTPOBAHME, GU3UKO-XMMUYECKME METOAbI
aHanu3a): yueb. nocobue ana sysos / H0.A. XaputoHos, B.HO. Npuropbesa. - M.

POTAP-Meana, 2008. - 304 c. : Tabn.

9.1.4. YyebHble nocobusn

1.AnekcaHgposa 3.A., Mamaykosa H.I. AHanuTU4YecKaa XMmua. XMMUYECKMe MeTOoAb!
aHanm3a: Y4ebHuK 1 npaktnmkym. -M.: FOpainT, 2015.

2. lypbe 10.10. CnpaBoYHMK MO aHAIMTUYECKON XMMUK. — 7-€ 13[.
M.:AnbsiHc, 2007

3. MetpyxuH, O.M. AHanUTMYECKaa XMMUA. XMMUYECKME METObl aHaM3a:
YyebHoe nocobue / O.M. MeTpyxuH. - M.: AnbsiHc, 2016. - 400 c.

4. ViBaHoBa, M.A. AHanuTu4eckana XMmmsa 1 GU3NKO-XMMUYECKNE METOAbl aHa/IN3a:
YyebHoe nocobue / M.A. MBaHoBa. - M.: LI PMOP, 2013. - 289 c.

4. NN.A.AnakaeBa, 3.X.CynTbiroBa. KayecTBeHHbIM aHanm3. YyebHoe nocobue.

Marac, 2008r

9.2. [lononHuTenvHasa antepartypa

9.2.1. YuyebHo-meToanueckune nocobua (yuebHble 3aaaHmA)

1. XaputoHoB HO.A., [kabapos [.H. lpuropbesa B.FO. AHanutMyeckaa Xmmus.
KonnuectBeHHbIM  aHanm3.  DPUINKO-XMMUYECKME  (MHCTPYMEHTa/IbHble)  MeTopbl

aHanu3a/ Mpaktukym. -M.: TEOTAP-MEANA, 2012
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2. XaputoHos tO.A., Mpuropbesa B.KO. Mpumepbl 1 334341 N0 aHANAUTUYECKON XMMMK

-M.: TEOTAP-MEZINA, 2009.

3. Banoa (Konbinosa) B. AHanutuyeckaa xmumma n GU3NKO-XMMUYECKME METOpbI
aHanM3a: npaktnkym. - M.: awkos n K., 2013. -200c.

4. OtTo M. CoBpemeHHble MeToabl aHanuTuyeckon xumumm. M.: Opoda, 2003-
2004r.

5.0usnyeckme metToapl UCCNefoBaHMA HEOPraHUYeCKMX BelecTs: yyeb. nocobue
ana sysos / Mopg ped. A.b. Hukonbckoro. - M.: Akagemus, 2006. - 448c: un. -
(Bbicwee npodeccnoHanbHoe obpasosarme). (donyu. YMO)

6. TOKCUKONIOTMYEeCKan Xnumma: y4ebHuk ana sysos / Mop pea. T.B. MNneTeHeso. -
2-e u3fa,, ucnp. - M.: NMOTAP-Meauna, 2006. - 509 c.: un. (Pekom. YMO)

7. Mapu4eHKo, 3urmyHT. MeToabl cnektpopotomeTpmmn B YO 1 BuaAnMMOMN obnacTsax B
HeopraHMYeCcKoM aHanuse: nep. ¢ NoabcKk. / 3. MapueHKko, M. banbleskak. - M.:
BuHom. labopatopus 3HaHmin, 2007. - 712 c: un. - (MeToabl B XMmun).

8./lypbe, KOnuin Onbesuy. CNpaBoYHUK NO aHaauTMyeckon xumum / K0.H0. Jlypbe. -
6-e n3a., [nepeney. c u3a. 1989 r.]. - M.: Anbanc, 2007. - 447 c.: Tabn., cxembl.

9. Apyros, puin CrenaHosuy. [MpobonoaroToBKa B 3KO/JIOTMYECKOM aHaNMU3e:
npaktTuyeckoe pykosoactso / H0.C. Apyros, A.A. PoauH. - 3-e u3a., gon. n nepepab.
- M: BuHom. JlabopaTtopusa 3HaHui, 2009. - 855 c.: nn. - (MeToabl B XMMUK).

10. Opyros, HOpuin CrtenaHoBMY. AHanM3 3arpasHeHHbIX Ouochep M NULLEBbIX
NPOAYKTOB: NpakTudyeckoe pykosoacTso / t0.C. Apyros, A.A. PoauH. - M.: BuHom.
JTabopaTtopusa 3HaHui, 2007. - 295 c.: un. - (MeToabl B XMMUK).

11.Apyros, Opuin CtenaHoBMY. AHANN3 3arpA3HEHHOM NMOYBbI M ONACHbIX OTXOA0B:
npaktTuyeckoe pykosoacteo / HO.C. [Apyros, A.A. PoauH. - M.: BuHom.
JTabopaTtopua 3HaHui, 2007. - 424 c.: un. - (MeToabl B XMMUK).

10.ATtTecTauma no gucunnanHe.

Ha y“le6HbIX 3aHATUAX  aClMPaHTbl  BbIMNOJHAKOT  3aMJlaHNPOBAHHbIE

HaCcTOALWEN NPOrpammon oTAenbHble BUAbl y4ebHbix paboT. YyebHoe 3apaHue
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(pa6OTa) CYMNTaeTCA BbIMNOJIHEHHbIM, €C/N OHO OUEeHEHO TnpenodaBaTeslemM

NONOMKUTENBHO.

B pamkax camocToaTenbHoM paboTbl obyvatouwmeca  OCyLIEeCTBAAOT
TEOpPETUYECKOE WU3YyYEHUE AUCUMNAMHBI C YYETOM JNIEKUMOHHOIO MaTepmana,
roToBATCA K MPAKTUYECKMM  3aHATMAM, BbINMOAHAKT JOMallHee 33aaHus,
OCYLLECTBAAT NOArOTOBKY K MPOMENKYTOUYHOMN aTTeCcTalmm.

Tekywana artrectauua no gucumnavHe. OueHMBaHMe obydatolleroca Ha
3aHATMAX OCYLLLECTBNAETCA B COOTBETCTBUM C MOJOKEHMEM O TEKYLLEN aTTecTaumm
obyvatolmxcsa B yHMBEPCUTETE.

o uMTOram TeKyllen aTTecTauum, BeayliMin npenoaasBaTesb OCYLWECTBASET
[0nycK 0by4atoLeroca K NPOMEeXKYyTOYHOW aTTecTaLmnm.

[Oonyck K NPOMEXYTOYHOM aTTecTauuu no gucumnauvHe. Ob6ydatowmica
[OMYCKaeTCs K MPOMEXKYTOYHOM aTTecTaumm no AMCUMNANHE B Cy4ae BbINONHEHMA
MM BCEX 3aZ@aHUN U MeponpPUATUA, NPeayCMOTPEHHbIX HACTOALLEN NPOrpaMMoin
OMCUMNAMHBL B NoMHOM obbeme. [lpenosaBaTenb MMeET MNpaBO M3MEHATb
KONIMYEeCTBO n coaepaHue 3a/laHunI, BblaBaemMblx  0DyYaroLWMMCS
(obyuatowemycs), UCXoAA U3 KOHTUHTEHTA.

[onyck oby4yatolieroca K MNPOMEXKYTOYHOM aTTecTaumm no AMCUMUNANHE
OCYLLEeCTBAAET NpenojaBaTe b, BeAyLnin CEMUHAPCKME (MPaKTUYeCKMe) 3aHATHA.

Obyyatowmincs, umerowmin  y4yebHble (akaZemunyeckme) 3a40MKEeHHOCTU
(nponyckn y4ebHbIX 3aHATUIM, HE BbIMOJHMBLUMA yCNewHo 3afaHuA(e)) obAsaH
oTpaboTaTb UX B NOHOM obbeme.

OTpaboTka y4yebHbIx (aKaLeMUYeCKMX) 3a40/MKEHHOCTEM NO AUCLMNANHE
(Moaynto). B cnydae Hannums ydyebHOW (akadeMMYecKomn) 3a[0/KEHHOCTM Mo
ancumnavHe, obydatolwminca otpabaTbiBaeT NPONYLLEHHbIE 3aHATMA W BbINOMHAET
3anNaHMpPOBaHHbIE M BblAaHHble npenogasBatenem 3agaHuAa.  OTpaboTka
NPOBOANTCA B NEPUoL CEMECTPOBOro 0by4YeHns MaAM B Nepuoj CECCUM COrMacHO

rpaduKy (pacnmMcaHnio) KOHCYNbTaLMM NpenoaaBaTens.
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Obyyatowmmnca,  NPonycTMBLUMA  /JIeKUUOHHOe  3aHAmue,  obA3aH

NpeaocTaBMTb npenodaBaTento pedepaTmBHbIM KOHCMEKT COOTBETCTBYIOLLErO
pasgena  yyebHom M MoHorpaduyeckom  AmTepaTypbl  (OCHOBHOM W
AOMNONHNTENIbHOM) NO pacCMaTPMBAEMbIM BOMPOCAM B COOTBETCTBUM C HACTOALLEN
NpPOrpammon.

Obyyatowmincs, NPpoNyCcTUBLUNIM NpaKkmMu4Yeckoe 3aHAmue, oTpabaTbiBaeT ero
B dopme pedepaTMBHOrO KOHCMEKTa COOTBETCTBYOWEro pasgena yvyebHom w
MOHOrpadumyeckon  nutepaTypbl  (OCHOBHOM M AOMNOJAHUTENLHOM) MO
pPacCMaTPMBAEMbIM Ha NPAKMUYECKOM 3aHATMM BOMPOCAaM B COOTBETCTBMM C
HaCTOALLEN NporpaMmont unm B Gopme, NpeanoxeHHoOM npenogasatenem. Kpome
TOro, BbINOAHAET Bce Yy4vyebHble 3adaHuA. YyebHoe 33aHWe CYMUTAeTCA
BbIMO/IHEHHbIM, €C/IM OHO OLIEHEHO NpenoAaBaTeieM NONOKUTENBHO.

MpenoaasaTtenb UMEET NPaBO CHU3UTL Ha/IbHYIO (B TOM YMCE PENTUHTOBYIO)
oLEeHKy obyyatolemMyca 3a HeBbIMOIHEHHOE B CPOK 3adaHKe (N0 HeyBaXKUTeIbHOM
npuYnHe).

MpomexyTo4Han aTTectauma no gucuunanHe (moaynto). Popmoit
NPOMENKYTOYHOM aTTeCTaLMmM NO ANCUMNAMHE ONpeaeneH 3a4eT.

MpomeKyTouYHas aTTecTauma obyYatoLMXCA OCYLLECTBAAETCA B COOTBETCTBUM

C nonoxeHmem o I'IpOI\/\E)-I-(yTO‘-IHOl\/II atrectaunm o6yqa+oumxc9 B YHMUBEPCUTETE

11. ®oHA, OLEHOYHBIX CPEeACTB NO AUCUMNAMHE NpuBeaeH B punoxerHun 1

JINCT aKTyanmsaumm M3MeHeHNn M

No No nyHKTa (NoAanyHKTa) OcHoBaHuWe ana | [lata BHeceHuA Moanuck
n3meH | MlameHeHHoro | Hosoro | N3baToro BHeCeHWA OTBETCTBEH-
eHmA N3MeHeHMA HOro 3a

BHeCeHMne
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U3MEHEHUM

[NpunoxeHue 1.
®OH/], OLIEHOYHbIX CPEACTB A1A NPOBEAEHUA NPOMEXYTOYHOM
ATTECTALMAN OBYHAKOLLIUXCA NO ANCUMNNTUHE
«AHAIUTUYECKAA XUMUA OPTAHUYECKMX COEANHEHWIA»

OnucaHWe noKkasaTenem u KpuTepues oLeHUBaHUA

OnucaHWe nokasaTenen U KpuTepueB OLEeHWBaHWA: beceda, AMCKyccus,
pedepat, 3AYET.

OTmeTKa «3g4yem» CTaBUTCA, €CAU: 3HAHWA OT/IMYatoTCA yObUHON 1
COAEepPXKaTeNbHOCTbIO, JAaeTCA MOJHbIA  MCYHEPMbIBAOWMA  OTBET;, aCMMpPaHT
cB06OAHO BNaZEeT HAayYHOM TEPMUHONOIMEN; PeYb FPAMOTHAA, COAEPKUT aHaNN3
CYLLECTBYIOWMX TEOPWUN, aCNMPAHT JIOTMYHO W [OKa3aTeNbHO PaACKpbIBaeT
npobnemy, AEMOHCTPMPYET XOpoliMe TeopeTUHeCcKMe 3HaHMA W WX CBA3b C
9KCMEPMMEHTOM, MOXKET 0OOCHOBbIBATb Pe3yabTaTbl U AeNaTb BbIBOAbI;

OTMeTKa «He3ayeT» CTaBUTCA, eCAn: COAePKaHMe BONPOCa He PacKpbITO,

[OMYCKaTCA CyLLECTBEHHbIE GaKTUYECKME OLNOKMN.
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KoHTpOoAbHbIE BONPOCH! ANA NMPOBEAEHWUA TEKYLLErO KOHTPO/IA NO OCBOEHUIO

ANCUMNAUHDBI K AHAIUTUYECKAA XUMUAY:

1. Buabl aHanmsa. Ctagum xmmmyeckoro aHanmsa. OCHOBHble XapaKTePUCTUKM
MeTOA0B aHa/M3a.

2. ABCONIOTHbIE M OTHOCUTENIbHbIE MeToAbl. Bbibop meToaa aHanm3za. Cnocobbl
NOBbILIEHNA YYBCTBUTENIbHOCTU M M3OMPATENbHOCTM METO/0B.

3. AHanuUTM4yecknin curHan. Cnocobbl BbipaxKeHUs 3aBUCMMOCTN aHANNTUYECKMI
CUrHan-cogepaHune. COOTHOLEHME aHANUTUYECKUA CUTHaN/Wym. KOHTPObHbIN
onbIT.

4. Cnocobbl onpegeneHna  KOHUEHTpaumwm BeuwlecTB. [1paBUABHOCTb MU
BOCMNPOM3BOAMMOCTb. Knaccnpurkauma norpewHocten. Ctatuctmyeckana obpaboTka
PEe3y/IbTaTOB N3MEPEHN.

5. 3aKOH HOopManbHoro pacnpeaenenHuns. t-PacnpepeneHue. CpaBHeHue
ANCNepCcnin n cpeaHnx AByx MeToA0B aHaAMn3a.

6. OCHOBHblE TUMbl XMMWUYECKMX PEaKUMI, MCMOAb3YEMbIX B aHA/MTUYECKOM

XUMUN. XMMKMYecKoe paBHOBECKME B TOMOINeHHbIX N reTeporeHHbIX CUCTeMax.

7. TepMmoanMHaMmMyecKkan, KOHUEHTPALMOHHAA M YCNOBHAA  KOHCTaHTbI
paBHOBECKS.
8. CKOpPOCTb XMMMYECKMX PeaKLMi, MCMOb3YEMbIX B aHA/NIUTUYECKON XMMUMN.

daKTOpbIl, BAXAIOLWME HA CKOPOCTb peaKkumu.

9. NHOAYUMPOBAHHbIE  LUEMHble W COMPAXMEHHble  peakuuMm  OKUCNEeHUA-
BOCCTAHOBJ/IEHUA, UX POJIb B XMMMUYECKOM aHa/In3e.

10. [poTonuMTuyecKaa Teopuma KMUCAOT M OCHOBaHWMW. PaBHOBecue B CUCTEME:
KMCNOTa - COMPAXEHHOe OCHOBaHWe - pacTBopuTesib. KOHCTaHTbl KMCAOTHOCTK,
OCHOBHOCTW, aBTOMPOTOAM3a. HuBenmpytowmn n anddepeHumpyrowmin adPeKTbl
pPacTBOPUTENSA.

11. Twnbl ¥ CBOWMCTBA KOMMJIEKCHbIX COEAMHEHWUM, WCMNOJIb3yEMbIX B

aHaITMYECKOM XUMUN. KonnyectseHHasn XapaKTepPUCTMKA peakumi
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I-(ON\I'I/'IeKCOO6pa3OBaHl/IHZ KOHCTaHTa yCTOl\/'I“Il/IBOCTl/I. CTyI'IGH“IaTOG

KomnaekcoobpasoBaHme. Mcnonb3oBaHME  KOMMAEKCHbIX COeaAMHEHUW  AnA
pa3feneHnsa, KOHUEHTPUPOBAHMA, MACKMPOBAHWA, ODHapy)KeHWs, onpeaeneHus
3/1eMEHTOB.

12. OpraHun4yeckme peareHTbl B XMMWYECKOM aHanmse. PyHKUMOHA/IbHO-
aHANUTUYECKME N aHANIMTUKO-aKTUBHbIE TPyNnbl. BAnAHME CTPOEHMA MONEKY/bl Ha
CBOWMCTBA peareHTa. [[pMeHeHMe OpraHMYecKMx peareHToB B aHaIn3e.

13. OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLUMM B aAHAMTUYECKON XUMWUMN.
Obpatmble U HeobpaTMMble OKMUCNIUTENbHO-BOCCTAHOBUTENbHbIE CUCTEMbI, U KX
noTeHumanbl. YpaBHeHne HepHcTa. CTaHAAPTHbIM M peasibHbI OKUCAUTENBHO-
BOCCTAHOBUTE/IbHbIE noTeHuMabl. HanpasneHune OKUC/INTENbHO-
BOCCTAHOBUTE/IbHbIX PeaKLM.

14. Peakumm ocaKAeHWA B aHANUTUYECKOM XMMMW. KOHCTaHTbl paBHOBECUS
peakumn ocaxaeHwda. PacTtBopumocTb ocaakoB. @PaKTopbl, BAWANOWIME Ha
pacTBOpMMOCTb. OBpa3oBaHMe 0CaZKOB.

15.  Kpuctannnyeckme mn amopdHble 0CaZKkM, YCNOBMA ocarkaeHus. [puymnHbl
3arpA3HeHnA OCafKOoB: COBMECTHOe OCaXKAeHMWe, coocaxeHue, nocsenywouiee
ocaxaeHue. Buabl coocaxaeHus. Mpnembl, cnocobCTBYOLLIME NONYHYEHNIO YNCTbIX
ocaakoB. Ocaxkgaemas M rpasumeTpuyeckaa Gopmbl. [puMepbl NPaKTUYeCKoro
NPUMeHeHUA.

16. OCHOBblI 3KCTPaKUMW KaK MeToAa pasfeneHMa U KOHLEHTPUPOBAHMUA.
KoHCTaHTa  pacnpeaeneHus,  KoadoduumeHT  pacnpeaeneHms.  KoHCTaHTa
3KCTpakummn. PakTop pasaeneHna. YCA0BMA 3SKCTPAKLUMM  HEOPraHMYECKMX W
OpraHMYyecKkmnx coeanmHeHnn. NpakTn4eckoe NPUMEHEHME SKCTPAKLMN.

17.  TutpumeTpuyeckme metoapl. Cnocobbl YCTAHOBAEHMA KOHEYHOM TOYKM
TUTPOBAHMUA.

18. KWCnoTHO-OCHOBHOE  TUTpOBaHWe. KpuBble  TUTPOBAHMA.  KMCAOTHO-
OCHOBHble MHAMKATOpPLI. [TorpelwHoCcTn metToaa KMC/IOTHO-OCHOBHOTO TUTPOBAHMUA.

TuTpoBaHMe cMmecemn KUCIOT N OCHOBAHWMN.
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19. KomnnekcoHomeTpuyeckoe TUTPOBaHMe. [MpenmyllecTsa

aMMHONONMKAPOOHOBLIX KMCNOT nepen, APYrMMM OPraHMYeckKMMM TUTPaAHTaMM.
MeTanNoXpPOMHbIe MHAMKATOPbI, TPeOOBAHMA K HUM.

20. Cnocobbl TUTpoBaHMA (NpAMON, 0bpaTHbIN, BbITECHUTE/IbHbIN, KOCBEHHbIN).
[MpaKTnyeckoe NpUMeHeHne KOMMN1eKCOHOMETPUYECKOro TUTPOBAHMA
(onpeaeneHne MOHOB KanblLMA, MarHus, »kenesa).

21.  OKMCAUTENIbHO-BOCCTAHOBUTE/IbHOE TUTPOBaHWe. PaKTopbl, BAMAKOWME Ha
BEMUYMHY CKayka MNoOTeHuMana, cnocobbl O0OHAPYyXKEeHMA KOHEYHOM TOYKM
TUTPOBAHMA.

22. [lepmaHraHaTOMeTpUYEeCKoe, DOUXPOMATOMETPUYECKOE, WOAOMETPMYECKOE
TUTpoBaHue. [lepBUYHbIE W BTOPWYHbLIE CTaHAAPTbl. WMHAWKaTOpbl. [lpnumepsl
NPAKTUYECKOro NPUMEHEHMNA.

23. Xpomatorpadpuyeckme MeToAbl. MpuHUMMbI n Knaccndurkauma.
XpomaTorpammbl 1 cnocobbl nx nonyveHuns. OCHOBHbIE TEOPETUYECKME MONOKEHNS
N XapaKTepPUCTUKM METOLOB.

24, HKunakoctHas xpomaTorpadpuma. TpeboBaHMA K CTALMOHAPHBIM M NOABUMKHbBIM
dazam.

25. WNoHHas xpomaTorpadus. Mprumepbl NPaKTUYECKOro NPUMEHEHNS.

26. [a30Basa xpomatorpadus. TpeboBaHMA K CTALMOHAPHLIM M MOABMMKHbBIM
dazam. Mprmepbl NPAKTUYECKOTO MPUMEHEHMA.

27. KuHeTu4veckme metodpl. [MpuHUMN MeTOA0B. MIHAMKATOPHbIE peakumm.

28. MeTponornyeckne XapakKTEPUCTUKM HEKATaNMTUYECKUX W KaTaUTUYECKNX
MeTO/08B.

29. TloTeHumMomeTpua. PaBHoBecCHbIW noTeHuman. Cnocobbl M3mepeHun
noteHumana. lMpamasa noteHunomeTpua. MHAMKATOPHbIE SNEKTPOLbI.

30. Knaccndpurkaumn MOHOCE/IEKTUBHbIX 3/1eKTPOAO0B. XapaKTepUCTUKM
NOHOCENEKTMBHbIX  3/EeKTPOAOB:  3NEeKTPOAHas  PYHKUMA,  KOIDOULMEHT

Ce/ZiIeKTMBHOCTH, BpemMA OTKJ/IMKA. ﬂpaKTl/I‘-IECKOG npnmeHeHne MOHOMETPUMN.
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31. TloTeHuMOMeTpuyeckoe TUTpoBaHMe. ObLLana XapaKTepucTnuka MeToaa.

Cnocobbl HaxoXAEeHMA KOHEYHOM TOYKM TUTPOBAHNA. MHAMKATOPHbIE SNEKTPOAbI B
KMCNOTHO-OCHOBHOM M OKMCANTE/IbHO-BOCCTAaHOBUTE/IbHOM TUTPOBAHUM.

32. TeopeTuMyeckme OCHOBbl KynoHOMeTpuM. 3akoHbl ®Papagesa. [pamasn
KyJIOHOMETPUA. YCN0BMA NOTEHLMOMETPUYECKNX M3MepeHuin: aoctukeHne 100%-
HOro BbIXO4A MO TOKY; M3MEpPEHMEe KOAMYeCTBa 3/1EeKTpUYecTBa; onpeneneHue
KOHLLA 9N1EKTPOXMMMYECKON peaKkLnm.

33. KynoHomeTpuyeckoe TuTpoBaHue. [lpumepbl onpeaeneHna  3N1eKTpo-
aKTUBHbIX 7 3/1EKTPOHEAKTUBHbIX BELLeCTB. DNIeKTpOreHepupoBaHHbIe
KY/JIOHOMETPUYECKME TUTPAHTDI.

34, BonbtamnepomeTtpus. OcHoBbl meToaa. OCOOEHHOCTU INEKTPOXMMMNYECKON
A4enKkn. TeopeTmyeckme OCHOBbI KnaccuMyeckon nonsporpadum. XapakTepuCTUKM
nonaporpammbl. [oTeHUMan nonyBoAHbl. [AnNdPy3MOHHbIA TOK. YpaBHeHue
MnbKosmya. MpakTnyeckoe npumeHeHne nonaporpadumm.

35. KauecTBeHHbI aHanus. [lonaporpaduyeckmin  cnektp. KonmyecTBEHHbIN
aHanms.

36. CoBpeMeHHble pasHoBMAHOCTM nonsporpadpmmn. Cnocobbl yayylleHus
COOTHOLLEHMA ¢dapadeeBCKUN/e@MKOCTHbIM TOK. BO3MOMHOCTM M OrpaHuYeHus
ocumanorpaduyeckom, MMnyabCHOM 1 NepeMeHHOTOKOBOM noaaporpaduim.

37. CyTb MeToAa MHBEPCMOHHOW BO/IbTAMMNEPOMETPUN.

38. ATOMHble cCneKkTpbl. BarKHeWlline XapaKTePUCTMKM CNEeKTPaNbHbIX JANHUN
(nonoxeHne, MHTEHCUMBHOCTb, LWMPWUHA). B3aMMOCBA3b OCHOBHbIX XapaKTepPUCTUK
CMEeKTPasbHbIX JIMHUI C NPUPOAON M KONMYECTBOM BeLWEecTBa (KaYyecTBeHHbI U
KOIMYECTBEHHbIN aHaNm3).

39.  ATOMHO-3MMCCUOHHbIA MeToAd. MICTOYHMKM BO3OYXKAEHWUS M aTOMU3ALUK.
DU3NKO-XMMUMYECKME NPOLLECCI B N1a3Me.

40. KayeCTBEHHbIN M KONNYECTBEHHbIN ATOMHO-3MUCCMOHHbIM aHanm3. Obnactu

NPUMeEHEHUWA, METPOJIOTUHECKME XaPaKTEPUCTUKMN METO0B.
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41.  AtomHO-abcopbumoHHbIN meToa. OCHOBHblIe MPUHLMMBI. Mcnonb3oBaHMe

NAamMeHun ANA aTomm3aumm selectBa. PU3MKO-XMMUYECKME MPOLLECChI B M1aMEHAX.
42.  HennameHHble meToabl aTomm3aumn. CeneKTMBHOCTb U YYBCTBUTENbHOCTb
MeToza. [1pnumepbl MPaKTUYECKOTro NPUMEHEHMA.

43. CnektpodoTomeTpumyeckmin  metod. OCHOBHOM  3aKOH  MOr/OLLEHMS
SNEKTPOMArHMUTHOrO  M3nydeHmda.  MonsapHbii  KOIQPUUMEHT  MNOMNOLLEHMA.
YyBCTBUTENBHOCTb M CENEKTMBHOCTb MeToda. Bbibop oONTMManbHbIX YCAOBUM
npoBeaeHMAa GOTOMETPUYECKUX peakuuin. NHTepBan onpeaensieMbiXx ONTUYECKUX
NAOTHOCTEMN.

44. OCHOBHble 33aKOHOMEPHOCTU MONEKYNAPHOM JHOMUHECLEHUMM. 3aKOH
BaBmnosa. 3akoH CToKkca-/lommena. [paBmao 3epKaibHOM CUMMETPUN CMEKTPOB
NOrNOWEHNA M TIOMUHECLEHUMM (NpaBuao JleBluMHa). TylleHWe NIOMUHECLLEHLMNN.
45. KnaccuduKauma ntoMuHecueHumn. YyBCTBUTENbHOCTb M CENEKTUBHOCTb

meToda. ﬂpl/IMepr MPaKTNHECKOTO NPUMeHEHNA.
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