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Pabouas nporpamMMa AUCHUIUIMHBI (MOIYJs) «AHAIUTHYECKas XMMHS» COCTaBIEHAa B
cooTBeTcTBUN ¢ DepepanbHBIMU TOCYJApPCTBEHHBIMH TPEOOBAHUSAMHU K CTPYKTYpE MpOrpamm
HNOJArOTOBKM HAyYHBIX W HAYYHO-TIEJJArOTMYECKUX KaJpPOB B ACMHPAHTYpPE, YCIOBUSAM HX
peanu3alyy, CpOKaM OCBOEHHSI 3THX IPOTpaMM C Y4YETOM pasiauyHbIX (GopMm oOy4yeHwus,
00pa30BaTeNbHBIX TEXHOJOTUH M OCOOCHHOCTEH OTAEIBHBIX KaTerOpuil  aclupaHTOB,
YTBEP)KJICHHBIMM IPHUKa30M MMHHUCTEpCTBA HAyKM M BbICIIEro oOpa3oBaHus Poccuiickoit
®denepannn oT 20 okTa0ps 2021 r. Ne 951.

CocraBuTenn IIpOrpaMMBI.

KaHIUJIaT TEXHUUECKUX HayK, JOLEHT, mpodeccop Kadenpsl
/ xumuu Apuakosa P.J1.

(moamuce) (pamunvs, THUIMATIBI, yYeHAs! CTETICHb, 3BAaHKE U
JOJIKHOCTH )

PenieH3eHT mporpaMmsi:

KaHIM/IaT TEXHUYECKUX HAYK, JIOIECHT, JOIEHT Kadeapbl
/ xumun bokosa JI.M.

(moamuck) (pamunus, MTHUIMATIBL, yYeHAs CTETIeHb, 3BaHHUE U
JIOJKHOCTD )

[Tporpamma o6cyxeHa u onoOpeHa Ha 3aceganuu kadenpsl xumun 13.12.2025 1. (mpotoxon No
5).

[Tporpamma obcysxaeHa u ogoopeHa YueOHO-METOIMUYECKUM COBETOM XUMHUKO-OHMOJIOIMYECKOTO
daxynbTera ot 21.03.2025 r. (mpoTokon Ne 6)



He.]'ll/l OCBOCHHUSA JUCIHHUIIJINHBI

Henabo OCBOCHUS TUCIUILIMHBI SIBISETCS 00yUYeHUE TEOPETUUECKUM U TPAKTUYECKUM
OCHOBaM XHUMHUYECKUX, (UBUKO-XUMHUECKUX U (U3HYECKUX METOJIOB KOJIUYECTBEHHOTO
aHaJIM3a U UACHTU(PHUKAIIHN BEIIECTB.

1. 3apauym AUCHUTLIUHBI
3ajaya AUCUMIUIMHBI COCTOMT B TOM, YTO HAa OCHOBAHUU IMOJYYEHHBIX TEOPETUUYECKUX
3HAHUW W MPAKTHYECKOTO OBJIAJICHUS METOJIaMM aHaliu3a, a TaKKe METOJaMU pacyeTa
PEe3yJbTaTOB KCIEPUMEHTA, aCIIUPAHTHI MOTJIU MIPABHJILHO BBIOUPATh METOAbI UCCIIETOBAHUS
BEIIECTB B COOTBETCTBHM C IIOCTaBJICHHOW Mepel HUMH MpoOJIeMOi, pa3pabdoTaTth cXemy

aHaIn3a, IPaKTUYECKU IIPOBECTU €r0 U UHTEPIPETUPOBATH ITOJIIYYCHHBIC PE3YIIbTATHI.

3. MecTto JMCHMIUIMHBI B  CTPYKType OCHOBHOIi  mpodeccCHOHAIbHOI
o0pa3oBaTe/IbHON MNPOrpaMMbl IOCJAEBY30BCKOI0 IMpodeccHOHAJIBLHOIO 00pa3oBaHus
(aciupanTypa)

HucuunnuHa «AHaIUTHYECKass XUMHUS» OTHOCHUTCS K CHELHUAJbHBIM JUCHUILIMHAM
OTpaciii HAayKd M HAyYHOM CHEIHalbHOCTH, BKIIOYEHHBIM B 00s3aTeNbHbIC JAUCIUILIMHBI
00pa30BaTeNLHOTO IMKJIAa OCHOBHOH Mpo()eCCHOHATBFHOW 00pa3oBaTeIbHONH IMPOrPaMMbI
MOCIIEBY30BCKOTO  NpodeccnoHaIbHOTO ~ 00pa3zoBaHuss 1O  crnenuanpHocTH 142 —
«AHanUTHYeCKas XUMHsS» W BCEro Ha ee¢ wusydenume otBoautcs 144 wyaca (144 wdaca
CaMOCTOSITENIbHOM pabdoThl). B coOTBETCTBUM ¢ Y4eOHBIM IUIAHOM, 3aHSATUS IMPOBOIATCS Ha
NIEPBOM IOy OOyUYECHHS.

JlucuuruiiHa TOTOBUT K PEUICHHIO CIEAYIOUIMX 33Aad NMpo(ecCHOHAIBHOW Hay4HO-
NEAArorn4ecKou JeATENBHOCTH.

B oGnacTtu negaroruueckoi nesiTeIbHOCTH:

-yMEHHUE HCHOJb30BaTh 3HAHHWA W HABBIKM B II€IarOTUYECKON JEATEIbHOCTH IIpU
npenojaBaHUM JTaHHOW JUCIUIUINHBL.

B oGmnacti HayuyHO-HCCIEA0BATENbCKON €SI TEIbHOCTH:

-yMEHHE MOCTaBUTh 33jjauy, IPOBECTU SKCIEPUMEHT, CJIeNIaTh BHIBOJIBI U ODOPMUTH HX.

B o0macTtu MeTOMHMUECKON IEeATEIBHOCTH:

-yMeTh pa3OUTh CIIOKHYIO CTPYKTYpy IUCLUIUIMHBI Ha COCTAaBHbIE YacTH, BBIIBUTH
[JIaBHBIE U BTOPOCTENEHHBIE TEMBI, cocTaBisATh Y MK, PII/[ u npyrue noxymeHTSI.

4. TpeboBaHus K pe3yJbTATAM OCBOCHUS JMCHUILIMHbI

[Ipouecc wu3ydeHHs JUCHUIUIMHBI HampaeieH Ha (OPMUPOBAHME CIEAYIOLIUX
KOMIIETCHITAH:

- BJIaJIETh OCHOBaMU TEOPUU AHATTUTUYECKON XUMUH,

- CHOCOOHOCTh MPUMEHSTHh OCHOBHBIE 3aKOHBI XUMHH IMpPU OOCYXJIECHUU IOITYUYECHHBIX

pPE3yiabTaTOB, B TOM YUCJIC C IPUMCHCHUECM I/IH(I)OpMaL[I/IOHHLIX 0a3 JaHHBIX
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- BJAACTh HAaABBIKAMH XHWMHNYCCKOI'O BKCHepI/IMCHTa, OCHOBHBIMH AHAJIUTHUYCCKHUMU

METOJaMHU HCCIIENOBAaHUS XMMUUYECKHUX BEIIECTB U MAaTCPUAJIOB;

- BIAJEeTh HaBbIKAMU pPA0OThI Ha COBPEMEHHOW Yy4yeOHO-Hay4HOH ammapaType Npu
IIPOBEICHUN XUMHUUYECKUX JKCIIEPUMEHTOB;

- UMETh ONBIT PabOThl HA CEPHIHON ammaparype, MPUMEHSIEMOW B aHAIUTHYECKUX H
(U3UKO-XMMUYECKHIX HCCIEIOBAHUSAX;

- BJIaJIeTh METOJJaMH PETUCTPALIMM U 00paOOTKHU pe3yIbTaTOB XUMUYECKUX

JKCIIEPUMEHTOB;
B pesynbrare u3ydeHus: AUCHUILTUHBI 00YYaIOIIUICs JOKEH:

3Harth:

- POJIb XUMUYECKOTO aHaJIN3a;

- MECTO aHATMTHYECKON XUMHUU B CUCTEME HaYK;

- CYIIECTBO PEAKIIM U IMPOIIECCOB, UCTIOIB3YEMBIX B AaHAIUTHICCKOW XMMHUHU, MPUHITUIIBI H

00J1acTH MCIIONB30BAHUSI OCHOBHBIX METOJOB XMMHUYECKOTO aHajan3a (XUMUYECKUX, PU3UKO-

XUMUYECKHX, (PU3UYECKUX );
- OCOOCHHOCTH TIPEJICTABJICHHS PE3yIbTATOB HAYYHOW NEATEIHHOCTH B YCTHOW W NMHUCHMEHHOM
dbopMme nipu paboTe B POCCUNMCKHUX M MEKIYHAPOTHBIX UCCIIEAOBATEIHCKUX KOJUICKTHBAX;
- COBPEMEHHbIE METOJUKH M MOIXOAbl TEOPETUYECKOTO M HKCIEPHUMEHTAJIbHOTO pPELICHUS
KOMIUIEKCHBIX XMMHMYECKUX 3a/lad C MPUBICYCHHEM COBPEMEHHOIO IMapKa MHHOBAIMOHHOTO
obopynoBanus B pamkax HUP;

- 0COOCHHOCTU OOBEKTOB aHAIH3A.

Ymern:

-~aHAJIM3UPOBATh BCHICCTBA OPTaHNUYCCKOI'0 1 HCOPTraHUYICCKOT'O ITPOUCXOKACHU,
-IpOBOJAUTH Ka4yeCTBECHHBIM M KOJINYECCTBCHHBIN aHaJIn3,;

- HUMETh TMpeJCTaBiIeHUE 00 OCOOEHHOCTSIX pacCMaTpPUBAEMBIX CHUCTeM U (HOPMYyITUPOBATh

BBIBOJbI,

- (dopMynupoBaTh IEMH JUYHOCTHOTO M TPOPECCHOHATHLHOTO PAa3BUTUS M YCIOBHSI HUX
JTOCTIDKCHHS, MCXO/Asl M3 TEHACHIMM pa3BUTHS 00JacTH MpodecCHOHATBHON esATeTbHOCTH,
ATanoB MPO(YECCHOHATBEHOTO POCTa, MHIUBUIYAIbHO-TUYHOCTHBIX OCOOCHHOCTEH.

Baagers:

- MeTOHOHOFHCﬁ BLI60pa METOA0B aHaJIN3a, UMETh HAaBbIKM UX IIPUMCHCHUS,
- MCTPOJIOTHYECCKNUMH OCHOBAMHU aHAJIN3a,
-HaBBIKaMH IIOJTYUYCHUA, HCpBH‘IHOﬁ O6pa6OTKI/I " aHaJIM3a HAYYHBIX TaHHBIX, COBPEMCHHBIMHA

METOJJaMHU MaTEMaTUYECKOM U CTaTUCTUYECKOM o6pa60T1<1/1 XHUMHUYCCKUX JaHHBIX



5. OFBEM JJUCIHUILINHBI 1 BUJIbl YYEBHOM PABOTHI

Buj yueOHoii padoThI

Bcero

Pacnpenesienue 4acoB 1o rojgam

o0yueHust

qacoB

1roxa | 2 rog

\ 3rox 4 rox

AyIMTOpHBbIE 3aHATHS (BCEro)

144

B ToM uucie:

Jlexmmm (JI)

[Ipaktuueckue 3ausrtus (I113)

Koncynpranuu (K)

CamocrositenbHas padora (CP,
BCEro)

180

Koumponvuasa paboma*

Tecm

3adanue nouckoso-
uUccnedo8amebCcKo2o xapakmepa

Hayunwiii pechepam

Ilooeomoska x CeMURapcKum u
npakmu4ieCKum 3ansAmuAim

pyeue 6uodvl camocmosmenvbHol
pabomol

Bua npomexyTo4HOM arTecTanyu:
(3a4eT, SK3aMEH)

9K3aMCH

OO0m1ast TPyAOEMKOCTb:  4achl

180

3a4C€THBIC CAMHUIIbI

6. Conep:xkaHue JAUCHUILIMHBI

6.1. Conep:xanue pa3jiesia i TUAAKTHYECKON eIMHUIIBI

Tema nexkuuu

Komn-Bo
4acoB

JIE.1. |BBenenue

Z[EZ MeTpOJ'IOFI/I‘leCKI/IC OCHOBBI XMMHYCCKOT'O aHaJIu3a

JE.3. | Tumbl XUMHUYECKUX PEaKuil B aHATUTHIECKONH XUMUU

JIE.4. [Metoasl oOHapyXeHHs U UICHTUPHUKALIH.

JE.5. [Metoap! BeIIeNCHHUSI, pa3e/ieHus] U KOHIICHTPUPOBAHUS

JE.6. |I'paBuMeTprueckuii MeTo]] aHanu3a

L KypcrBom yKasaHbl NpUMepbl BUAOB CaMOCTOATENbHOM paboTbl.




JE.7. | 9neKTpoXuMHUYECKHE METOIbI aHATTN3a 4
JIE.8. |CniekTpocKOnmuYecKre METO bl aHATU3a 4
JE.9. |Teopust u mpakTuka npob6ooTdopa u mpodOnoAroTOBKU 4
JE.10.|{OcHOBHBIE 0OBEKTHI aHAIIH3A. 4

Hroro: 36

JE.1. BBenenue. [IpenMeT aHaTUTUUECKON XUMUH, €€ CTPYKTYypa. METOI0JOrMYECKHE aCTIEKThI
QHWINTUYECKOM XUMHHM; €€ MECTO B CHCTEME HayK, CBs3b C IPAKTUKOW. 3HaueHue
AQHAIUTUYECKOM XHWMHUHU B Pa3BUTUU €CTECTBO3HAHMS, TEXHUKHU, OSKOHOMHUKH. (OCHOBHbBIE
AHAIUTUYECKUE TMPOOJEeMbI: CHIDIKEHHE Tpenena OOHapyXKeHHs; IOBBIINIEHUE TOYHOCTH U
n30MpPaTeIbHOCTH, IKCIPECCHOCTH aHalu3a; aHaiu3 0e3 pa3pylIeHHs; JIOKAJbHBIA aHaJu3;
JMCTAHUMOHHBIA aHaIn3. Buapl aHanm3a: W30TOMHBIN, AJIEMEHTHBIA, CTPYKTYPHO-TPYHIOBON
(yHKIIMOHANBHBII), MOJEKYISAPHBIN, BEIICCTBEHHBINH, (a30BBIA. XUMUYECKHe, (PU3NIECKUE U
OHOJOrMYecKre METOIbl aHaIu3a. Makpo-, MUKPO- U yIbTPAMUKpPOAHAIIN3.

OCHOBHBIE 3Tarnbl Pa3BUTHS aHATUTHYECKON XUMUU. COBPEMEHHOE COCTOSIHUE U TEH/ICHLINU
Pa3BUTHUSI AHAJTUTHUYECKON XHWMHHU: HHCTPYMEHTalIM3allMsi, aBTOMaTH3alus, MaTeMmaTu3alus,
MUHHATIOPU3AIHS, YBEIHUEHHE JOIH (PU3HMUECKUX METOAOB, MEPEX0l K MHOTOKOMIIOHEHTHOMY
aHaJIN3Yy, CO3/IaHNE CEHCOPOB U TECT-METO/I0B.

JE.2. MeTposoruyeckne 0CHOBbI XHMHYECKOI0 aHAJIH3a

OCHOBHbIE METPOJIOTMYECKHE MOHATHS M NPEICTaBICHUS: H3MEpPEHUE, METOJbl U
CpeICTBAa U3MEPEHHI, METpOJOrH4ecKre TpeOOBaHUs K pe3yibTaTaM H3MEpPEHHI, OCHOBHbBIE
OPUHIUIBI U CIIOCOOBI 0OecreueHus! TOCTOBEPHOCTH Pe3yJIbTaTOB M3MEPEHUH, MOTPEIHOCTH.
OCHOBHBIE CTaJUU XMMHUYECKOro aHainu3a. BpiOop MeTona aHain3a M COCTaBICHHE CXEeM
aHanm3a. AOcCoOTHBIE (0€39TaJOHHBIC) U OTHOCUTEIbHBIE METOMbI aHAIN3a. AHaTUTUYCCKUN
curHan U nomexu. O0beM HHPOpMaNUKM B aHAIUTHUYECKOM cUTHase. CriocoObl ompeneneHus
COJIepXaHUs 110 JAHHBIM aHATTUTUYECKUX U3MEPEHUM.

OCHOBHBIE XapaKTEPUCTHKH METOJAA aHaln3a: MPABWIBHOCTb M BOCIPOU3BOJUMOCTb,
KOA(Q(UIMEHT YyBCTBUTEIBHOCTH, Npeaen OOHApYKEHUS, HUXKHSIS U BEPXHSS TpaHUIIbI
onpezaenseMbix conaepkanuil. Knaccugukanus mnorpemHocteld ananuza. Cuctemaruyeckue U
cilydaiiHble MOrpemHocTd. [1orpenHocTH OTAENbHBIX CTaquil XuMHUYeckoro aHaauza. CrnocoOsl
OLIEHKM MPaBUIBHOCTH: MCIIOJIB30BAaHME CTaHIAPTHBIX OOpPa3loB, METOA [J00aBOK, METO[

BAapbUpPOBaHUA HABCCOK, COIIOCTABJICHHUC C APYrMMU MCTOIdaMHU. CTaHHapTHI)Ie O6p33HI)I, ux
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U3rOTOBJICHHE, aTTecTalusi M Hcnoyib3oBaHue. Crartuctuyeckass o0paOoTKa pe3ylbTaToB

W3MEpPEeHHI. 3aKOH HOPMAJIBHOTO paclpeneseHusl CIIyJalHbIX ommoOoK, t- u F-pacnpenenenus.
Cpennee, nucnepcusi, CTaHAapTHOE OTKJIOHeHuE. [IpoBepka rumoTe3bl HOpMalIbHOCTH, TUIIOTE3bI
OJTHOPOJHOCTH pPE3yabTaToB wu3MepeHuil. CrocoObl OIEHKW MpaBWIBHOCTH. CTaHmIapTHHIC
oOpa3upl. CpaBHEHHME AUCIIEPCUM M CPEJHUX JIBYX METOJOB aHaJM3a. PerpeccMOHHBIN aHamu3.
Hcnonp30BaHre METOJa HAMMEHBIIUX KBAIPATOB TSI IIOCTPOCHUS TPAIyHPOBOYHBIX TPa(UKOB.

TpeboBaHusT K METPOJIOTMYECKOM OIIEHKE B 3aBHCHMOCTH OT OOBEKTa W IIeNIM aHaIu3a.
CriocoObl TMOBBIIIEHHUS BOCIPOU3BOJMMOCTH M TMpPaBUIbHOCTU aHanuza. OpraHuzanus u
METOMOJIOTUS. METPOJOTMYECKOTO OOECTEUEeHUsI JICATEIIBHOCTH AHAJIUTUYECKOH  CITYKOBI.
AkkpeauTanysi — aHanuTHYeckux — jabopatopmii.  [loBepka — ammapaTypsl, — aTTeCTalHs
HECTaH/IaPTHBIX CPEICTB U3MEPEHUN 1 METOAUK aHATN3a.

JIE.3. Tunbl XUMHYECKUX PeaKIuii ¥ MPoIeccoB B AHAJIUTHYECKOH XUMHHU

OcCHOBHBIE THUITBI XUMHYECKUX PEAKIMI B aHATUTHYECKON XMMHU: KHUCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTAHOBICHUS. VICTIOIbp3yeMble MPOLECCHl: OCAXKICHHE-
pacTBOpeHHe, SIKCTpakius, copouus. KoncrtanTsl paBHOBecHs peakuuil u mpoieccoB. CocTosHue
BEIIECTB B UJCANBHBIX U pealbHbIX cuctemMax. CTpyKTypa pacTBOpUTENEH U pacTBOpa.
ConbBartauusi, MOHM3auUMs, Auccouuanus. [loBeneHue 5IEKTPOJUTOB U HEIJIEKTPOIUTOB B
pactBopax. Teopus JlebGas-Xrwokkens. Kosdduumentsr axkruBHocTH. KoHIEHTpanmoHHbIE
KOHCTaHThl. OmnucaHue CIOXKHBIX paBHOBecuid. OOmas W paBHOBECHAs KOHLIEHTPALUU.
Y cioBHBIE KOHCTAHTHI.

Kucnorno-ocHoBHble peakuuu. CoOBpeMEHHbIE MpPEACTaBICHUS O KHCIOTaxX M
ocHoBaHusix. Teopust bpencrena-Jloypu. PaBHOBecue B cUCTEME KHUCIIOTa - COMNPSIKEHHOE
OCHOBaHHUE U pacTBOpUTENb. KOHCTAHTBI KMCIOTHOCTH M OCHOBHOCTH. KHCIOTHBIE U OCHOBHBIE
cBoiicTBa pactBopuTeneil. KoHcranTa aBTomporonusa. BnusHue mpupoabl pacTBOpUTENs Ha
CHJTY KHCJIOTHI ¥ ocHOBaHus. Huenupyromuit u nuddepennupyommii 3phekt pacTBOPUTENS.

KucnorHo-ocHoBHOE paBHOBECME B MHOTOKOMIIOHEHTHBIX cucTeMax. bydepHsbie
pacTBOpBl U HX CBOWcTBa. bydepHas emkocTh. Beruncnenus pH pacTBOpoB He3apsKEHHBIX U
3apsHKEHHBIX KUCJIOT U OCHOBAHWM, MHOTOOCHOBHBIX KHCJIOT M OCHOBaHUM, CMECH KHUCIOT U
OCHOBAHMH.

Peakiun xkomrekcoobpazoBanusi. TUIBl KOMIUIEKCHBIX COCIWHEHUM, UCIIOJIB3YEMBIX B
aHanuThyecko xumuu. Kiaccupukanuss KOMIUJIEKCHBIX COCIUHEHHH 10  XapakTepy
B3aMMOJICHCTBHSI METAJUT-IUTaH, 1O OJHOPOJAHOCTH JIMTaHJa W [EHTPaJbHOTO HOHA
(xommuiexkcooOpazoBarensi). CBOWCTBA KOMIUIEKCHBIX COEAMHEHUH, MMEIONNE aHATUTHYECKOe

3Ha4YeHHe: YCTOWYUBOCTb, PACTBOPUMOCTh, OKPACKa, JIETY4EeCTh.
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Crynenuatoe KOMILJIEKCOOOpa3oBaHue. KonunuectBeHHbIE XapaKTEPUCTHKI

KOMIUIEKCHBIX COCIMHEHHI: KOHCTAaHThl YCTOMYHMBOCTH (CTynmeH4aThle W oO0mme), (QyHKIus
oOpa3oBaHusi (cpegHee JIMTAaHAHOE YHCIO), (YHKUIUS 3aKOMIUIEKCOBAHHOCTH, CTENEHb
oOpa3oBanusi KomIuiekca. DakTOpbl, BIUAIONIME Ha KOMIUIEKCOOOpAa30BaHME: CTPOCHUE
LIEHTPaJIbHOTO aTOMa M JIMTaHJAa, KOHLIEHTpalus KOMIOHEHTOB, pH, MOHHasg cuiia pacTBopa,
temneparypa. TepMoarHaMudeckass 1 KHHETHUECKask yCTOMYUBOCTh KOMIUIEKCHBIX COECIMHEHHMH.
Bnusnue komiiekcooOpa3oBaHHS Ha PAcCTBOPUMOCTb COEOUHEHHM, KHUCIOTHO-OCHOBHOE
paBHOBECHE,  OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN  MOTEHIMAT  CHCTEM, CTaOWIM3aIUI0
pa3IMYHBIX CTETNEHEH OKHUCIEHHs 3JeMeHTOB. CrocoObl MOBBIIMICHUS YYBCTBHTEIBHOCTH W
M30MPaTEIbHOCTU aHAJIN3A C UCII0JIb30BAaHUEM KOMIUIEKCHBIX COEIMHEHUI.

Teopernueckne OCHOBBI B3aMMOJICHCTBHSI OPraHUYECKUX PEAreHTOB C HEOPraHUYECKUMHU
MOHAMU. BiusSHUE HX TNPUPOIBI, PACHONOXKEHUS (YHKIMOHATHHO-aHATUTHUYECKUE TPYIIIL,
CTEpPEOXUMHUHU MOJIEKYJ peareHTa Ha ero B3auMOJEHCTBHE C HEOpPraHMUYeCKUMHU HOHaMuU. Teopus
AQHAJIOTHI B3aMMOJCHCTBUS HMOHOB METAJIOB ¢ HeopraHuyeckuMu pearentamu tuna H20O, NHz u
H2S u kucnmopon-, a3oT-, cepocojepKalliMi OpraHM4ecKUMHU peareHTamMu. OCHOBHBIE THIIBI
COeIMHEHUH, 00pa3yeMBbIX C y4aCTHEM OPraHUYECKUX PeareHTOB. XeIaThl, BHYTPUKOMIIJICKCHBIC
coequHeHUsl. PaKkTOpbl, ONPEACISAIOIINE YCTOMYMBOCTh XE€JIATOB. BakHEWIIME OpraHuYecKue
peareHThl, NpUMEHsSEMble B aHalu3€ Ul pa3felieHus, OOHapy)KEHUs, OINpeesIeHUs HOHOB
METaJUIOB, JUIsl MACKUPOBAaHUA U IeMacKUpOBaHUs. OpraHuYecKUe peareHThbl JUisi OpraHUuYeCcKOro
aHanu3a. Bo3MOXHOCTH MCHOJIb30BaHUSI KOMIUIEKCHBIX COCIUHEHUN U OPraHMYECKUX PEareHTOB
B Pa3JIMYHBIX METOJaX aHaJIK3a.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU. OJIEKTPOJHBIM MOTEHIMANl. YpaBHEHUE
Hepucra. CranpapTablii u (opManbHbIi TOoTeHIMANbl. CBs3b KOHCTaHTHl PAaBHOBECHS CO
CTaHIApTHBIMU TNOTEHIHalaMu. HampaBneHue peakuuu OKUCIEHUS M BOCCTAHOBJICHUSI.
@axTophbl, BIUAIONIME HA HApPaBICHUE OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakuuil. [lonarue
0 CMEUIaHHbIX NMOTeHIHaIaX. MeXaHn3Mbl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA.

OCHOBHBIE HEOPraHMYECKHME W OPraHUYECKUE OKUCIUTEIM M BOCCTAHOBUTEIH,
IPUMEHsSEMbIE B aHauu3e. MeTonpl MNpEeABapUTEIbHOIO OKUCIEHHS W BOCCTAaHOBIIEHUS
OIPEEIAEMOT0 MIEMEHTA.

[Ipouieccel ocaxkaeHUs M coocaxaeHus. PaBHOBecue B cucTeME pacTBOP - OCAJOK.
Ocanku u ux cBoiictBa. Cxema oOpa3zoBaHMs ocajka. Kpucrammnueckue U aMop(dHbIe OCalKH.
3aBUCHUMOCTb CTPYKTYpBI OCaJKa OT €ro MHAMBHUAYAJIBbHBIX CBOICTB M YCIOBUH OCaXKIEHUS.
3aBUCUMOCTh (hOPMBI OCa/iKa OT CKOPOCTH 00pa30BaHUS M POCTa MEPBUUYHBIX yacThll. DakTopsl,
BJIMSIIOLIME Ha pAaCTBOPUMOCTh OCAQJIKOB: TEMIlepaTypa, MOHHAs cuja, IeHCTBUE OJTHOMMEHHOIO

HOHa, pCaKknuun IpOTOHU3AIlNH, KOMHHGKCOOGPEBOB&HI/I}I, OKHCJICHUA-BOCCTaAHOBJICHHUA,
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CTPYKTypa U pa3Mep 4acTHL. YCJIOBHs IOJNYyYEHMsS KPUCTAJUIMYECKMX OCaAKOB. I'OMOreHHoe

ocaxknenue. Crapenue ocanka. [IpuuwmHbl 3arps3HeHus ocaaka. Kmaccudukanus pasidaHbIX
BUJIOB coocaxaeHus. [lonoxuTenbHOE M OTPULATENIbHOE 3HAYEHUE SIBJICHUS COOCAXKIACHUS B
anaimze. OcobeHHOCTH 00pa30BaHUsl KOJUIOMIHO-IUCIEPCHBIX CHUCTeM. lcmoib30BaHUe
KOJUIOUTHBIX CUCTEM B XUMHUYECKOM aHaIHN3E.
JE.4. MeToabl 00HApPYKeHHUS U WIEHTU(PUKALNH

3anauyn v BBIOOP MeTOAa OOHAPYKEHUS U UACHTU(PHUKAIMN aTOMOB, HOHOB U XUMHUYECKHUX
coenuHeHUH. JIpOOHBIM M cHCTeMaTHYeCKUi aHanu3. dusnyeckue MeToJbl OOHAPYKECHUS H
UACHTHU(DHUKAIIMY HEOPraHUYECKMX W OPTaHMYECKUX BEIIECTB. MUKPOKPUCTAIIIOCKOIMYECKUHT
aHajau3, MUPOXUMHYECKUN aHanu3 (OKpallMBaHUE IJIAMEHHU, BO3TOHKA, 0Opa3oBaHUE MEPJIOB).
KanenbHplii aHanmu3. AHamu3 pacTUpaHHEM MOPOIIKOB. Xpomarorpaduyeckue METO/IbI
KAueCTBEHHOTO0 aHalu3a. OKCIPECCHbI KAauyeCTBEHHBbIM aHalW3 B 3aBOJICKMX M IOJIEBBIX

ycnoBusix. [IpuMephl MpakTHYeCKOro MPUMEHEHHUS METOI0B OOHAPYKEHHUS.

JE.5. MeToabl BbliejIeHUs, pa3/ieleHHs]  KOHIEHTPUPOBAHMSI

OCHOBHBIE METO/Ibl Pa3JICJICHUS] U KOHIIEHTPUPOBAHUS, UX POJIb B XMMHUUYECKOM aHAJIM3E,
BbIOOp u oreHka. CoderaHwe METOAOB pa3[eicHUsT M KOHIICHTPUPOBAHUS C METOAaMH
onpeneneHHs{; FI/I6pI/IIIHI)I€ MCETOBI. OI[HOCTyHGanTLIC n MHOFOCTYHGH‘-IaTI)IG HpOHCCCI)I
pasznenenus. Koncrantel pacnpenenenus. Koagdunuent pacrpenenenus. CTEeHb N3BJICUEHUS.
®daxkrtop pazaenenus. KoappuimeHT KOHIEHTPUPOBAHHUS.

Meroasl dKcTpakiuu. TeopeTHyecKkne OCHOBBI METOJOB. 3aKOH paclpeesiCHUs.
Knaccudukanus skcTpakimoHHbBIX npoieccoB. CKOPOCTh AKCTpaKUKU. THUIIBI SKCTPAaKIIMOHHBIX
CHCTEM. YCIJIOBUS DKCTPAKLIMM HEOPraHMYECKUX M OPraHMYECKUX COEAUHEHMU. Peskcrpakuus.
IIpupona W XapakTepUCTHMKa OJKCTpParceHTOB. Pa3jeneHue M KOHLEHTPUPOBAHUE JIIEMEHTOB
METOAOM BKCTpaKHI/II/I. OCHOBHBIG OpFaHI/ILIeCKI/Ie peareHTm, I/ICHOJ'II;?.YGMBIG JJIs pa3ﬂeﬂeHI/Ifl
AJIEMEHTOB METOJOM JKCTpakiuu. CelNeKTUBHOE pa3/IelieHHE JJIEMEHTOB METOIOM IMoadopa
OpraHMYeCKUX  pacTBopuTeneid, wusMmeHenue pH BoagHol  (as3pl, MackupoBaHUS U
JIEMACKUPOBAHUSL.

MeTOI[BI OCAXKIACHHUA U COOCAXKICHHUA. HpI/IMeHCHI/IC HCOpFaHI/ILICCKI/IX 158 OpFaHI/I‘ICCKI/IX
peareHToB sl ocaxaeHUs. CrocoObl pasfeneHus OCaXACHHUEM JMOO pPAcTBOPEHHUEM TP
pa3nuuHbIX 3HaueHusx pH, 3a cueT oOpa3oBaHUS KOMIUIEKCHBIX COCTUHEHUN M TPUMEHEHUs
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX peaKUUi. [ pynIoBble peareHTbl U NPeIbIBIsSIEMbIe K HUM
TpeOOBaHMs. XapaKTEPUCTUKH MAIIOPACTBOPUMBIX COCTMHEHHM, HAaOO0JIee 9acTO UCIIOIh3YeMBbIX
B aHaim3e. KOHIIEHTpUPOBAaHHE MHMKPOAJIEMEHTOB COOCAXKJICHHEM HA HEOPraHUYECKHX U

OpPTaHUYCCKUX HOCUTCIIAX (KOJ’IJ’IGKTOan).
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Xpomarorpadudeckue METOAbl aHAIIHU3A

Ompenenenne xpomatorpaduu. [loHATHE O TOABMIKHONM W HEMOJBIKHON (ha3zax.
Knaccugukanus MeTol0oB 10 arperaTHOMY COCTOSHUIO IOJBM)KHOW M HENOABMXHOH (a3, 1o
MEXaHU3My pa3JeleHus, MO0 TEXHHUKE BBINOJIHEHUS. CnocoObl MOJYYEHHS XPOMATOrpaMm
(poHTaNbHBINA, BBHITECHUTENBHBINA, AIIOCHTHBINH). OCHOBHBIE NHapaMETPhl XPOMATOIPaMMBI.
OcHoBHOE ypaBHEHUE Xxpomarorpaduu. CenexTuBHOCTD u 3P PEKTUBHOCTD
xpomarorpaduueckoro paszaenenus. Teopus Teopermueckux Tapenok. Kunermueckas Teopus.
Pa3pemienne kak Qaxkrop ontumuzanuu xpomarorpaduueckoro mporecca. KauecTBeHHbIM u
KOJINYECTBEHHBIN XpoMaTorpapuecKuii aHamms.

l'azoBast xpomarorpadus. I'azo-agcopbumonHas (ra3o-TBepAodasHas) U raszo-
KHUIKocTHasg xpomarorpagus. CopOeHTbl W HoOcuTenu, TpeOoBaHHMA K HUM. MexaHusMm
pasznenenus. Cxema razoBoro xpomarorpaga. Komonku. JleTeKTopsl, UX YyBCTBUTEIBHOCTh U
celleKTUBHOCTh. O0JIacTH MPUMEHEHHS Ta30BOi XpoMaTorpaduu.

Kunkoctaas xpomarorpadus. Bumer sxuakoctHoi Xpomartorpaduu. IlpemmymiecTa
BBICOKOO((hEKTUBHON  JKHUIKOCTHOM  xpomarorpaduu (BDXKX). Cxema KHIKOCTHOTO
xpomarorpada. Hacocbl, konoHKH. OCHOBHBIE THIBI JIE€TEKTOPOB, UX YYBCTBUTEIBHOCTh U
CEJIEKTUBHOCTb.

AncopOnroHHast KHUAKOCTHass Xpomartorpadus. HopmanbHO-(a30Bbii U 0OpamieHHo-
(a3oBblil BapuaHThl. [losgpHBIE U HETOJIAPHbIE HEMOJBUXKHbBIE (a3bl U NPUHIUIBI UX BbIOOpA.
MoauduurupoBaHHble CUIMKAreiIu kak copoeHTsl. IloaBrkHbIe (ha3bl U NPUHIMIIBI UX BBIOODA.
O6uiacTu npUMeHeHus aIcOPOLMOHHOMN )KUIKOCTHON XpomaTorpaduu.

HNonooOmennast xpomatorpadusi. CrtpoeHue #  (PU3HKO-XMMHYECKHE  CBOICTBA
MOHOOOMEHHUKOB. MloHOOOMeHHOe paBHOBecHe. CeNeKTUBHOCTh MOHHOTO OOMeHa U (akTOphl
ero onpenenstomme. OOnacTH NpUMEHEHUS HMOHOOOMEHHOM Xpomarorpadguu. HonHas
xpomaTorpadust Kak BapuUaHT BBICOKOI(P(PEKTHBHONH HOHOOOMEHHOW XpomaTorpaduu.
Oco0OeHHOCTH CTPOEHHUS U CBOMCTBA COPOEHTOB JIIsl HOHHOM Xpomartorpaduu. OAHOKOIOHOYHAS
U JIBYXKOJOHOYHas HMOHHas Xxpomarorpadus, HX MpeuMyllecTBa M  HEJOCTAaTKH.
HNonoxpomatorpapuueckoe  OmnpeaeieHHe  KaTHOHOB U aHMOHOB. MoH-mapHas u
nurangaooomMeHHast xpomarorpadus. O6miue mpuHIUNBL. [loBMKHBIE U HETOJBIKHBIE (Da3bl.
O6uacTi NpUMEHEHUSI.

OKCKIIIO3UOHHAss  xpoMmaTtorpadus. OOmme npuHiunsl Merona. [loxBuxHblE U
HenoABIKHBIE (a3bl. OcoOeHHOCTH MexaHM3Ma pasfeneHus. OmpenenseMble BellecTBa U
00J1acTH TPUMEHEHHUS METO/Ia.

[TmockocTtHast xpomatorpadus. OOmme nmpuHIHUNBl pasaeneHus. CrocoObl MOTydeHHs

IJIOCKOCTHBIX XpOMAaTOTrpaMMm. PearenTsl misa ux MIPpOABJICHUA. EyMaOfCHClﬂ xpozwamoepad)wl.
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Mexanusmsl pazaeneaus. [lonsuxnbie ¢aszbl. [IpenmymiecTBa U HEAOCTATKH. TOHKOCIOUHAS

xpomamoepagus. Mexanusmbl pasnencHus. CopOeHTsl W moaBWkHBIC (a3el. OOmacTu
MIPUMEHEHUS.
JIE.6. 'paBUMeTpHYeCKHii MeTO/ aHAIN3A

CyIHOCTb TpaBUMETPUYECKOTO aHAIN3a, IPEUMYILIECTBA U HEJOCTaTKU MeToaa. [Ipsmbie
U KOCBEHHBIE METO/IbI ONIpEIeIeHNs. BaxkHelne opraHMueckue 1 HEOpraHn4ecKue 0CaIuTelu.
[Torpemnoctu B rpaBuMeTpudeckoM aHanuze. OOmias cxema ompenenenuil. TpeboBanus K
OCaKIaeMOl U TpaBUMETpUUYEcKoil ¢popmam. M3meHeHHs cocTaBa ocajka MPU BHICYIIMBAHUU U
IIPOKAIMBAaHUU. TepMOrpaBUMETPUYECKUI aHAIIU3.

[Ipumepbl NPaKTHUUECKOTO IMPUMEHEHHUS TPaBUMETPUUYECKOTO METOJA aHAIN3a.
Ornpenenenue xenes3a, allOMUHUSA, TUTAaHA B BUJAE OKCUAOB. OmnpeneneHne Kanblus U MarHus;
MCTOYHHMKHU MOTPEUTHOCTEN MPU UX OIpeAeseHnd. MeTobl onpeaenenus kpemuus. [Ipumenenue
OpraHMYECKUX PEeareHTOB AJIs ONpPEeICHUsI HUKENs, KoOanbTa, IUHKA U MarHusl.
Turpumerpuueckre METoIbl aHAIN3a

Metoasl TuTpuMeTpuyeckoro ananuza. Kinaccudukanus. TpebGoBaHus, NpenbsBIseMble K
peakuu B TUTPUMETPUYECKOM aHanui3e. Buabl TuTpumeTpuyeckux omnpesneneHuid. CrnocoObl
BBIPQXCHHUSI KOHLIEHTPALlUH pPacTBOPOB B TUTPUMETPUU. OKBHUBAJIEHT, MOJIIpHas Macca
HKBHMBAJIEHTAa, MOJIApHAs KOHILEHTpauus. [lepBuuHble U BTOpUYHBbIE CTaHIAPThl. PUKCAHAIBI
Bunbl kpuBbiX TuUTpoBaHHs. DakTOpbl. BIMSIONIME HA XapakTep KPUBBIX TUTPOBAHUS U
BEJIMYMHY CKayka TUTPOBAHHS B Pa3IMUHBIX MeToAax. Touka »KBHBaJEeHTHOCTH. CrocoObl
ornpezeNeHus KOHEYHON TOUKU TUTPOBAHMS B PA3JIMUHBIX METOJIAX.
Kucnorno-ocHoBHoe TuTpoBaHue. llocTpoeHue KpUBBIX TUTpOBaHUS. BiMsHHEe BeIUYMHBI
KOHCTAaHT KHUCJIOTHOCTH MJIM OCHOBHOCTH, KOHLIEHTPALIMK KUCJIOT WIX OCHOBAHWM, TEMIIEPATypPbl
Ha XapakTep KpHUBBIX THUTpoBaHMs. KHCIOTHO-OCHOBHOE THUTPOBAHHME B HEBOJHBIX Cpelax.
KucnorHo-ocHOBHBIE MHAMKATOPHI. [lorpemiHOCTH TUTPOBAaHUSA IMPH OINpPENEICHUH CHUIBHBIX U
CJ1a0BIX KUCIOT M OCHOBaHHM, MHOTOOCHOBHBIX KUCJIOT U OCHOBaHMH.

IIpumepsl mpakTHUECKOrO NpUMEHEHHs. [lepBHYHBIE cTaHAAPTBHI N7 YCTAHOBJICHHUS
KOHIEHTPALlUU pacTBOPOB KHUCIOT U OCHOBAHMMU. [IpuroroBiieHne U cTaHIapTU3alUs pacTBOPOB
COJITHOM KHCJIOTBI M THIpPOKCcHAA HaTpus. TUTpoBaHME KUCIOT, OCHOBAHUM, CMECEU KHUCIOT U
cMmeceil ocHoBaHMil. AHanu3 cMmeceil kapOoHata M ruapokapOoHaTa HaTpus, KapOoHata U
rupokcuaa Hatpus. Onpenenenue azora 1no metony Keenbnans v coneil aMMOHUS IPSIMBIM U
KOCBEHHBIM MeToiaMu. OnpeesieHne HUTPaToB U HUTPUTOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHOE THUTpOBaHUE. [locTpoeHHe KPHUBBIX TUTPOBAHMSL.

BrusiHMEe KOHIIEHTpaliu MOHOB BOJOPO/A, KOMILTIEKCOOOpa30BaHMs, HOHHON CHJIBI pacTBOpa Ha
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XapakTep KpHUBBIX TUTpoBaHHs. CrocoObl OIpeaesieHus] KOHEYHOH TOYKH TUTPOBAHMAL

[TorpemHoCcT! TUTPOBAHUS.

Metoabl  OKMCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTpoBaHMs. IlepmaHraHaroMmerpus.
Onpenenenune xene3a(ll), mapranna(ll), okcanaros, nepokcuaa BoI0OpO1a, HUTPUTOB.

Nonomerpus n nogumerpus. Cucrema no-uoJU1 KaK OKUCIUTENb WA BOCCTAHOBUTED.
Ornpenenenne apceHUToB, apceHaroB, xkene3a (III), menu(ll), ranoreHu-uoOHOB, MEPOKCHUIOB,
KHCIIOT.

bpomaTtomeTpusi, 1epuMeTpHs, BaHAJAaTOMETPHs, TUTAHOMETPHUS, XPOMOMETpHUS.
[lepBuynble u BTOpUYHBIE CcTaHmapThl. Mcmonb3yemble wuHIuKaTopsl. Omnpenenenue
HEOPraHMYECKUX U OPTaHMYECKUX COCAMHEHHH.

OcagutensHoe TuTpoBaHue. [loctpoeHue kpuBbIX TUTpoBaHUS. CrocoObl ONpeesIeHUs
KOHEYHOW TOYKM TUTpOBaHMs; uHAMKATOphl. Ilorpemmuoctn TuTpoBanus. IIpumepst
IIpaKTH4YecKoro npuMeHeHus. Meroael @onsrapaa, @asuca u Mopa.

Kommiekcomerpruyeckoe TtuTpoBanue. HeopraHmdeckue W OpraHMYecKHe THTPAHTHI B
KoMILIeKcoMeTpuu. Mcnonap30oBaHHE aMUHOIOJIMKAPOOHOBBIX KHCJIOT B KOMILIEKCOHOMETPHH.
[ToctpoeHne KpUBBIX TUTPOBaHMs. MeETAIIOXPOMHBIE HMHIUMKATOpPbl U TpeOOBaHHUS,
npeabsBisieMble K HUM. BakHeillmne yHHUBepcaidbHBIE W CIEHU(PHYECKHUE METAJUIOXPOMHBIC
uHAMKaTopel.  CrocoObl  KOMITJIEKCOHOMETPUYECKOTO  THTPOBAaHUS: MpsiMoe, oOpartHoe,
KocBeHHOe. CeleKTUBHOCTh TUTPOBAHUS U CIIOCOOBI e MOBbIeHHs. [lorpemnocTu THTpOBaHUS.

[Ipumepsl mpakTHyeckoro mnpumeHeHus. OnpeneneHHe KalbLMs, MAarHus, »xXelesa,
QITIOMUHUS, MEJIH, IITHKA B PACTBOPAX YHCTHIX COJICH M IIPH COBMECTHOM TPUCYTCTBHUH.

JE.7. dinekTpoxumMHu4ecKkue MeTO/Ibl AaHAIN3a

OOmast xapaktepucTuka MeToJoB. Kiaccupukamus. DIEKTPOXUMHYECKUE sUCHKH.
WNHAMKaTOpHBIA  3MEKTPOJ] W JJEKTPOJ CpaBHEHHUs. PaBHOBeCHble M HEpPaBHOBECHBIE
AIIEKTPOXUMHUYECKHE CUCTEMBI. SIBIICHHs, BO3HUKAIONIME MPH IMPOTEKAHWH TOKa (OMHYECKOe
naJieHue HalpsOKEHHsI, KOHIIEHTPAIIMOHHAs ¥ KHHeTHYecKas mossspu3anws). [lonspuzanonHbie
KPHUBBIE M UX UCIOJIb30BAHNE B PA3IMUHBIX FTEKTPOXUMUYECKHX METO/1aX.

[Torenromerpus

[Ipssmass nmorenuunomerpus. M3mepenune mnoteHuuana. OOpaTumbple UM HeoOpaTHUMbIE
OKHCITUTEITbHO-BOCCTAHOBUTENFHBIE CUCTEMBL. VHAMKATOpHBIE 3JEeKTpoasl. oHOMeTpws.
Knaccugukanuss HMOHOCENEKTHBHBIX  BJEKTPOJIOB.  XapaKTEPUCTHKH  HOHOCEIEKTHBHBIX
AIIEKTPOAOB: AIEKTPOAHAs (YHKIUS, KOIPPUIIMEHT CETeKTUBHOCTH, BpeMsl OTKIHKa. [IpumMepsl
NPaKTUYECKOTO TpHUMeHeHHsT noHomeTpuu. Ompenenenne pH, MOHOB IIETOYHBIX METAIIIOB,

TaJIOIrCHU-UOHOB.
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HOTGHHI/IOMGTPI/I‘-IGCKOG TUTPOBAHUC. HN3meneHue QJICKTPOAHOTO TMOTCHIMAJIAa B

nporecce TUTpoBaHUsA. CrocoObl OOHApyXEHHMs KOHEYHOH TOYKM TUTPOBAHUS B PEAKIMSX:
KHUCIIOTHO-OCHOBHBIX,  KOMILJIEKCOOOPAa30BaHUs,  OKUCIIEHUSA-BOCCTAHOBIIEHUS;  Ipoleccax
OCAKICHMSL.

[Tpumepsl mpakTUyeckoro nmpuMeHeHus. TutpoBanue (HocPopHOi, cMmeceil CONSTHON u
OOpHOMH, COJITHOU M YKCYCHOM KUCJIOT B BOJHO-OPTaHHYECKUX cpenax. OnpeneneHue HoJuI0B 1
XJIOPUJIOB TP COBMECTHOM IPUCYTCTBUHU.

Kynonomerpust

Teopernueckue ocHOBBI MeTona. 3akoH Papanes. CrocoObl ompeaeseHus KOJINYEeCTBA
anekTpudecTBa. Ilpsimass KyloHOMeTpHst M KyJOHOMETpUYECKOEe TUTpoBaHue. KyinoHomerpus
IOpU TOCTOSHHOM TOKE M IIOCTOSIHHOM IIOTEHIMaje. BHeWHss W BHYTpPEHHss TIeHepanus
KYyJIOHOMETPHUUYECKOTr0 THUTpaHTa. TUTpOBaHHE SJIEKTPOAKTHBHBIX M 3JIEKTPOHEAKTHBHBIX
KOMIIOHEHTOB. OmnpejesieHue KOHEYHOM TOUKM TUTpoBaHuA. IIpenmyiectBa u OrpaHuyeHUs
METOJIa KYJIOHOMETPUYECKOTO TUTPOBAHUS IO CPABHEHUIO C JPYTMMU TUTPUMETPUUYECKUMU
METO/IaMHU.

ITpumepsl npakTHueckoro nmpuMeHeHus. OmnpeneneHue MajblX KOJIUYECTB KUCIOTHI U
MIEJIOYH, THOCYIb(aTa HATPHsl, OKUCIUTENECH-NOHOB METAJIIOB.

Boapramnepomerpus

WupukartopHble snektpoabl. Kitaccuduxanus BOIbTaMIEPOMETPUYECKHX METOOB.
[TonydyeHne W XapakTepHCTHUKa BOJIbTaMIepHOM KpuBoil. [IpenenbHbiii nuddy3HMOHHBINH TOK.
[Tonsporpadus. YpasHenue NnbkoBuda. YpaBHeHue nossporpaduueckoil BoaHsl MinbkoBuya -
I'eiipoBckoro. [lorenuman mnonyBonHbl. MneHTudukanus u onpeneneHUe HEOPraHUYECKUX U
OpraHMYECKUX coequHeHHH. COBpEMEHHBIE BUABI  BOJBTAMIIEPOMETPUM: IpsAMas U
WHBEPCUOHHAs, IIEPEMEHHOTOKOBAas; XPOHOAMIIEPOMETPUS C  JIMHEWHOM  pa3BepTKOMU
(ocummnorpadus). IlpeumymiectBa M OrpaHMYEHUs] 1O CPaBHEHHUIO C  KJIACCHYECKOM
nossiporpadueii.

Amnepomerpuueckoe TUTpoBaHue. CylmHOCTH MeToAa. MHIMKATOpHBIE SIIEKTPOJBI.
Be100op noTeHnMana HHAXNKATOPHOTO AJIEKTPOAA. BUabI KpUBBIX TUTPOBAHUS.

[Ipumepsl  MpaKkTUYECKOTO MPUMEHEHHSI BOJIBTAMIIEPOMETPHUYECKHX METOJOB U
aMIEpPOMETPUYECKOr0 TUTpOoBaHusA. CHATHE U paclIu(poBKa MOIIPOrpaMMbl UHAUBUAYAIbHOTO
nenongpusaTopa - HoHa Mertaia. CHaTue mnoisporpaduueckoro crekrpa. OmnpeneneHue
KOHIIGHTPAallMM BELIECTB METOAOB TIPaJyHMpOBOYHOTO Trpaduka U METOJOM J00aBOK C
HCIIOJIb30BaHUEM KJIACCHYECKOH, ocuuuIorpaduyecKoi, MePEeMEHHOTOKOBOM

BOJIbTAMIIEPOMETPHUH. AMIIEPOMETPUYECKOE TUTPOBAHUE [IMHKA U OMXpoMaTa KaJus.
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CpaBHUTENbHAS XapaKTEPUCTHKA YYBCTBUTEIHHOCTH M M30MpATENBbHOCTH, obOjacTeit

MPUMEHEHHUS ANEKTPOXUMUYECKUX METO/IOB.
JIE.8. CnekTpockonnyecKue MeToAbl aHAIHU3a

CrexTp 3JeKTpOMarHuTHOro u3iay4deHus. OCHOBHBIE THIbI B3aUMOJICHCTBHUS BEILIECTBA C
U3ITy4eHUEM: IMUCCHS (TEIUIOBasl, JJIOMUHECIICHIIUS ), TIOTJIoNIeHue, paccesiHue. Kimaccuduxamms
CIEKTPOCKOMUYECKUX METOAOB 10 3Heprun. Kinaccuduxamus crekTpocKOMUYecKuX METOJO0B Ha
OCHOBE CIEKTpa 3JEeKTPOMAarHUTHOIO H3JIyUYEHHUsS: aTOMHas, MOJIEKYJspHas, aOcopOLHOHHA,
SMUCCUOHHAS CIIEKTPOCKOIHS.

Crektpel aromoB. OCHOBHBIC W BO30YXKICHHBIE COCTOSIHHSI aTOMOB, XapaKTCPUCTUKH
cocTosiHUM. DHepreTudeckue nepexonl. [IpaBuna ordopa. 3aKOHBI HCITYCKAHUS U TOTJIOIICHUS.
BepoaTHOCTH 3JNEKTPOHHBIX MEPEXOJ0B M BpeMEHAa >KU3HU BO30YKIEHHBIX COCTOSHUU.
XapakTepUCTUKH CIIEKTPAIbHBIX JIMHHI: MOJ0KEHHUE B CIIEKTPE, UHTEHCUBHOCTD, OMYIIUPUHA.

CrekTpsl MOJICKYJ, WX OCOOCHHOCTH. CXEMbI JJICKTPOHHBIX YPOBHEH MOJICKYJIBI.
[IpeacraBnenre O TMOTHOM SHEPrHM MOJEKYJI KaK CYMMBbI 3JIEKTPOHHOHM, KoJieOaTeIbHOU u
BpaiatenbHoi. OCHOBHBIE 3aKOHBI MOTJIOMICHHS AJieKTpoMarHuTHoro usnydenus (byrepa) u
3akoH u3nyudeHus: (Jlomakuna-Ileii6e). CBsi3p aHANUTUYECKOTO CHTHAlda C KOHLIEHTpaluen
OTIPEIETSIEMOTO COCTUHECHHUS.

Anmapatypa. CnocoObl MOHOXpOMAaTH3aIlMM JIy9uCTOH dSHepruu. Kiaccudukanums
CHEKTpaJIbHBIX NPUOOPOB MX XapakTepucTuku. [IpuemHukn uznydeHus. MHCTpyMeHTalbHbIE
nomexu. [IlyMbl 1 OTHOIIIEHHE CUTHAJ-IIIYM; OLIEHKa MUHUMaJIbHOTO aHATUTUYECKOTO CUTHAIA.

MeTo/1bl aTOMHOM ONTUYECKON CIIEKTPOCKOITUN

ATOMHO-3MHUCCHOHHBIA METOA. VICTOUHUKHN aTOMU3AIUU U BO3OYKICHUS: DIIEKTPUUECKUE
pa3psibl (IyroBble, HCKPOBBIE, TOHWKEHHOTO JaBJICHHUS ), TUIaMEHa, TIa3MOTPOHBI, HHIYKTUBHO-
CBSI3aHHAs IJla3Ma, JIa3epbl; MX OCHOBHBIE XapaKTepUCTUKH. DU3NYECKHEe U XUMHUYECKHUE
MIPOIIECCHl B UICTOYHUKAX aTOMH3AIIUU U BO30YKICHHS.

Cnexrporpaduyeckuii U CIEKTPOMETPUYECKUNA METOABl aHajdu3a, WX OCOOCHHOCTH,
obnactu mnpumeHeHHs. KauecTBEeHHBI W KOJIMYECTBEHHBIM aHAIU3 METOIOM SMHUCCHOHHOU
cnekTpoMeTpur iamenu. OCHOBHas ammaparypa: crekTporpadbl, kBaHTOMeTphl. [InamenHbie
dboToMeTpbl M CHEKTPOPOTOMETPHl. METPOJIOTHYECKHE XapaKTEPUCTHKA W aHAJIUTHYECKUE
BO3MOKHOCTH.

ATomHO-(yopeciieHTHBIA MeTo . [IpuHIun MeToaa; 0COOEHHOCTH U PUMEHEHHE.

ATOMHO-a0COpPOLIMOHHBIA  MeTOA. ATOMHU3AaTOphl (TUIAMEHHBIE U HEIJIAMEHHBIE).
Wcrounnku u3nydeHus (JaMIIbl C MOJBIM KaTOAOM, UCTOYHUKH CIUIOIIHOTO CIIEKTpa, JIa3epbl),

UX XapakTepucTuku. CrnekTpaibHble U (U3NKO-XMMHYECKHE MMOMEXH, CIIOCOObI UX YCTPAHEHHUS.
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MeTponoquecxne XAPaKTCPUCTHUKU, BO3MOXHOCTHU, MPCUMYIICCTBA W HCAOCTATKHU MCTOJA,

€ro CpaBHEHUE C AaTOMHO-IMHCCUOHHBIM METOIOM.

IIpumepbl  NPAaKTUYECKOTO  NPUMEHEHUS  aTOMHO-3MMCCHOHHOTO U aTOMHO-
a0bcopOLIMOHHOTO METO/IOB.

Meroasl aTOMHOM PEHTIEHOBCKOM CIIEKTPOCKOIIUU

PentrenoBckue criekTpsl, uxX ocodbeHHOCTH. CriocoObl TeHepalui, MOHOXPOMATHU3aluU U
perucTpaliMd  PEHTTEHOBCKOI'O  M3JIydyeHMs. Buabl  PEHTIEHOBCKOM  CHEKTPOCKOIMHM:
PEHTI€HOOMUCCUOHHAs,  PEHTreHoa0COpOLMOHHAs, peHTreHoguyopecueHTHas.  IlpuHiun
PEHTTEHO3MUCCUOHHON CIIEKTPOCKONHNH; PEHTTEHOCIIEKTPAIbHBIA MHUKPOAHATIU3 (JIEKTPOHHBIN
30H1). OCHOBBI PEHTICHO(IIYOPECHEHTHON CHEKTPOCKOIMN; OCOOCHHOCTH M 3HAUY€HHE METO/a
(OBICTPBIN Hepa3pyLIAOIUH MHOTO3JIEMEHTHBIN aHAIN3); IPUMEPbI UCIIOJIb30BaHMU.

MeTobl MOJIEKYJIIPHON ONTUYECKON CIIEKTPOCKOINH

MonexymsipHast ~ abcopOnuoHHast — crekrpockonust  (cmekrpodoromerpusi).  CBsizb
XUMHUUYECKON CTPYKTYpbl COEAUHEHUSI C a0COPOIMOHHBIM CIIEKTpoM. DYyHKIIMOHAIBHBIA aHAIU3
0 KojeOaTeabHbIM M 3JEKTPOHHBIM  crekTpaM. CBs3b ONTHYECKOM IUIOTHOCTH C
KoHIeHTpauueil. OcHOBHOHM 3akoH cBeronoriouieHus. OCHOBHbIE NPUYMHBI OTKJIOHEHUS OT
3aKkoHa (MHCTpYMEHTalbHbIe U (pu3uko-xumuueckue). IloHsATHE 00 MCTHHHOM M KaXyIIeMcs
MOJIIPHOM KO3((UIIUEHTE IOTIIOIICHHS.

CriocoObl MoJTyyeHHsI OKpAleHHbIX COeAMHEHUH. DoToMeTpuyeckue aHaTUTHYECKUe
peareHThl; TpeboBaHUs K HUM. CrnocoObl ompezeneHHus KOHLEHTpaluM BelecTB. M3mepenue
BBICOKMX, HM3KHMX ONTHYECKHUX IUJIOTHOCTeH (nuddepeHnuanbupiii  MeTon). AHamu3
MHOTOKOMIIOHEHTHBIX cucTeM. [IpuMeHeHne Merona sl MCCIeIOBaHUS peakluil B pacTBOpax
(KOMIUIEKCOOOpa3oBaHMsl, MPOTOJIUTHYECKUX, IPOLIECCOB arperanuu), COMPOBOMKIAIOLUINXCS
WU3MEHEHHUEM CIIEKTPOB IOIJIOIIEHUA. MeTpOoJIoruiyeckue XapakTepUCTUKM W aHaJIUTHUYECKHE
BO3MOXXHOCTH. [IpuMepbl mpakTHYecKoro NpUMEHEHHsI METO/1A.

MonekynapHas JIIOMUHECIICHTHAS CIIEKTPOCKOIHS. Knaccudukanms BHUJIOB
JIOMHHECHEHIIMM TI0 MCTOYHUKAM BO30YXIEHUS (XEeMUIIOMHHECUEHINs, OMOTIOMUHECLIEHIINS,
AIIEKTPOTIOMHUHECIICHIIUS, (POTOIIOMUHECIIEHIIUS U JIp.), MEXaHU3MY U JUIUTEIbHOCTH CBEYECHHSI.
Onyopecuenius u pochopecrenmusa. Cxema Ao6monckoro. 3akon Crokca-Jlommens. IIpaBuio
3epkanbHOM cuMMeTpun JleBmnHa. MakToOphl, BIUSAIONIME HA HHTEHCUBHOCTD JIIOMUHECIICHIINH.
Tymenue momuHecueHuu. CrekTpaibHble U GU3NKO-XUMHUECKHe moMexu. KomrmuecTBeHHbIN
AQHAJIN3 JIIOMUHECIICHTHBIM METOJO0M. METpoJIornueckue XapakTEpUCTUKH W aHAJIMTHUYECKHE
BO3MOXKHOCTH MeToja. (CpaBHEHHME BO3MOXKHOCTEM MOJIEKYJISIpHOM aOCOpOLMOHHOM U

HIOMHHGCH@HTHOﬁ CIICKTPOCKOITNHU npu ONpEaACIICHUU HEOPTaHNUYCCKUX COG)II/IHeHPlﬁ.
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[TpeumymiecTBa JIIOMUHECHIEHTHON CIEKTPOCKONUU TMPH WACHTU(GHUKAIMU M ONpEeICHUU

OPraHUYEeCKUX COCTUHECHUH.

MecTo U pojb CIEKTPOCKOIMYECKUX METOJIOB B aHAIUTUYECKON XUMHM U XMMUYECKOM
aHaJIN3e.

ABTOMaTH3aMs aHAJIN3a U UCIIOIL30BaHue DBM B aHAIIUTHYECKON XUMUU
Hcnonb3oBanue OBM B aHanmuTHYecKOW XMMHUHU: cOOp W mepBHYHas oOpabOTKa pe3yabTaToB
aHanmu3a; o00paboTKa MHOIOKOMIIOHEHTHBIX CIEKTPOB M XpOMarorpamMm. YIpaBieHUe
AHAIUTUYECKUMHM  IIpUOOpaMu, cO3JaHHe TUOPUAHBIX  YCTPOWCTB  aHanmu3aTop-OBM.
[InanupoBaHue U onTUMHU3ALMS dKcTiepuMeHTa. CuMILIeKc-onTUMuU3anus. PacueTsl paBHOBeCH.

MareMaTHueCKHe METO/IbI B IPAKTUKE PA0OTHI XUMUKO-aHATUTUIECKUX JTa00paTOPHIA.

ABTOoMaTH3alMs M MeXaHW3alMs ~ XUMHYECKOro  aHaiau3a.  ABTOMaTuU3auus
HEpUOJIMYECKOT0, IUCKPETHOIO aHaliM3a M HENpephlIBHOTO aHaiau3a B moToke. IIpoTtouno-
MHXEKIMOHHBIN aHa/In3. ABTOMAaTU3UPOBaHHbIE PUOOPHI, CUCTEMBI U KOMIUIEKCHI, aBTOMAaThl-
aHAJIU3aTOPbl Ul JIaOOPaTOPHOIO M INPOMU3BOJCTBEHHOro aHaiu3a. [Ipumepbl COBpEMEHHBIX
BbICOKO3()(DEKTUBHBIX aHATUTUUYECKUX MTPUOOPOB-aBTOMATOB (ra30aHAIN3aTOPhI, XpPOMAaTO-Macc-
CIEKTPOMETPBI, aBTOMATUYECKHE TPUOOPBI U CUCTEMBI [yl TPOTOYHO-UHKEKLIMOHHOTO aHAIN3a,
Jutst 0TOOpa 1 aHajKM3a MPod KOCMUYECKOTO BEIIECTBA, Ta00paTOpHBIE paboThI).

JE.9. Teopusi u npakTUKa Npo600T6OPa U MPOHONOATOTOBKH

IIpencraBuTesbHOCTH IPOOBI; B3aUMOCBSI3b C 0OBEKTOM M METOAOM aHaiau3a. PakTopsl,
oOycloBnMBalOIIME pa3Mep M crnocod orbopa mpeacTaBUTeNbHON mpodbl. OTOOp mPO6
TOMOT€HHOTO U TIeTeporeHHoro cocrtaBa. CrocoObl MOTy4YeHHUS cpenHed NpoObl TBEPHBIX,
KUJKUX U Tra3000pa3HbIX BEIIECTB; YCTPOMCTBA M MPHEMBI, HCIOJNb3yEMbIE IPU 3TOM;
nepBUYHas 00pabOTKa U XpaHeHHEe MPoO; JO3UPYIOLIHE YCTPOICTBA.

OcHoBHBIE cIOCOOBI HepeBosa MpoObl B ¢GopMy, HEOOXOAMMYIO A JTAHHOTO BHJA
aHaJM3a: pacTBOPEHHE B pa3jIMYHbIX Cpelax; CIHEKaHue, CIUIaBICHHE, Pa3JIoKEHHE IOoJ
JEICTBHEM BBICOKMX TEMIIEpaTyp, JaBJIEHMs, BBICOKOYACTOTHOTO paspsia; KOMOWHHpPOBAaHUE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH pa3JOXKEHHs OpraHuueckux coeanHeHui. CrocoOsl
YCTpaHEHUS U yueTa 3arps3HeHUi U MOTeph KOMIOHEHTOB IpU MPOOOMOATOTOBKE.

JE.10. OcHoBHBIE 00bEKTHI aHATH3A

OOBeKTBl OKpYXarollel cpeibl: BO31yX, MPUPOAHBIE U CTOYHBIE BOJIbI, aTMOC(HEPHbIE
0CaJIKH, ITOYBBI, JOHHBIE OTJIOKEHUS. XapaKTepHbIe OCOOCHHOCTH U 3a/1a4M UX aHau3a.

Hed1s 1 HepTenpoaykTsl. [lonyuenue, nuccienoBanue.

buonoruueckue n MeAMIMHCKHE OOBEKTHl. AHAIUTHYECKHE 33Ja4yd B 3TOM 00JacTH.

CaHUTapHO-TUTUEHUYECKUN KOHTPOJIb.
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'eonorudeckne OOBEKTH. AHAIW3 CHIUKATOB, KapOOHATOB, MKEIIE3HBIX, HHUKEIb-

KOOAJIbTOBBIX Py, MOJIUMETAIUINYECKUX PY/I.

Meramibpl, cIUIaBbl W Jpyrue HPOAYKThl METAIIIypru4ecKodl IPOMBIIIICHHOCTH.
OHpGI[eJIeHI/Ie YCPHBIX, NBCTHBIX, PCIAKHUX, 6J1ar0p011me MCTAJJIOB WM aHaJlu3 HX CIIJIaBOB.
AHanu3 HEMETAJUIMYECKUX BKIIOYEHHH M ONpPENENICHHE TIa3000pa3zyloliux IpuUMecel B
MeTainax. KoHTposb MeTamnypruueckux Ipou3BOACTB.

AtoMHble Matepuasbl. OmnpeneneHue TOpHs, ypaHa, IUTYTOHHS, TPaHCILTYTOHUEBBIX
3JIEMEHTOB ¥ HEKOTOPBIX IPOAYKTOB JEICHHUSL.

Heopranuueckue coeauHenus.. BemectBa 0co00i  4uCTOTBI (B TOM — 4HCIE
IIOJIYTIPOBOJJHUKOBBIE MaTE€pUalbl, MaTepUalbl BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJUMOCTH);
OIpe/ieIeHue B HUX MPUMECHBIX W JICTUPYIOIIUX MHUKPO3JeMEeHTOB. [10CIOMHBIN U JOKaIbHBIN
aHaJIu3 KPUCTAIJIOB U INICHOYHBIX MaTepHasIoB.

[IpuposHble M CUHTETHMUYECKHE OPraHUYECKHE BEIIECTBA M 3JIEMEHTOOPraHUYECKHe
COCAMHCHUA, IIOJUMCEPHI. BI/II[I)I aHaiau3a TakuX OOBEKTOB H COOTBCTCTBYIOIIUEC MCTOMBI.
[Tpumeps! perieHus 3a/1a4 KOHTPOJIS OPraHMUECKUX IPOU3BOJICTB.

CrnenuanbHble 00BEKThl aHAIM3a: TOKCUYHBIE U PAJIMOAKTUBHBIE BEIECTBA, TOKCUHBI B
IMUIICBBIX MPOAYKTAX, HAPKOTUKH, B3PBIBUYATHIC W JICTKOBOCINIAMCHAIOIIMUCCA BCIICCTBA, I'a3bl,

KOCMHUYECKUE OOBEKTHI.

6.2. Paznennl nucunmiinnbl (JIE) u Buabl 3aHsaTHil

Ne  [Ne nupakTH4yecKON eTMHUIIBI Yacel 10 BUAAM 3aHATHH Bcero:
Jlexuun [TpakTuy. Cam.
3aHSATHS pabota
JIE 1 | Beenenue 2 1 12 18
JE 2 | Metponoruyeckue oc- 2 2 12 20
HOBBI XUMHAYECKOTO
aHaym3a
JE Turner XUMHUYECKUX 2 1 12 18
pEaKUHil B aHATUTU-YECKOU
XUMHHU
JE Metonel OOHapyXeHUs U 2 1 10 19
UACHTU(DUKAIIH.
JAE 5 | Metoupl BBIAEICHUS, 2 1 12 20
pa3jieneHuss U KOHIICH-
TPUPOBAHUS
JE 6 | I'paBuMeTpuyecKrii MeTo[ 2 4 10 19
aHaM3a
JAE 7 | DAeKTpoXuMHUECKUE 2 4 10 20
METOJIbI aHAJIH3a
JE 8 | CnekTpockonuyeckue 2 2 12 20
METOIbI aHAJTIH3a
JAE 9 | Teopus U IIPAaKTHKA 2 2 14 18
npoboorbopa u  mpodo-
HOJrOTOBKH




JIE.10

OCHOBHEBIE 00BEKTHI 4
aHaJInu3a.

NTOI'O

18 18 108 180

18

7. CamocTosiTeJIbHAasI paﬁoTa aCllUpaHTOB (HaI/IMeHOBaHI/Ie TEM, HX COACPKaAHUC, 00beM B

qyacax)

CaMocTosiTe1bHAsi padoTa acCIHUPAHTOB IMPOBOAUTCSH B (OpME M3YUEHHS OTIEIbHBIX

TCOPCTUUCCKHUX BOIIPOCOB I1O Hpe;[naraeMoﬁ JIUTCPATypPC U CaMOCTOATCIIbHOIO pCHICHUSA 3aaa4 C

,I[aJ'IBHefII.HHM ux pa360p0M NI O6CY)KI[€HI/IGM Ha AaYJAUTOPHBIX 3aHATHUAX.

Bo Bpems

CaMOCTOSITEIILHOMI IIOATrOTOBKH 06y‘IaI-OH_II/ICC${ o0OecreyeHbl JAOCTYIIOM K 0azam JaHHBbIX H

O6ubmMoTeyHsIM (POHAAM U JJOCTYNOM K ceTu VHTepHeT.

TEMATHYECKHAM IIJIAH caMocToSITeIbHOI PagoThI

No Tema Koxa-Bo
4acoB

1. |Cxema amanm3a mnpupomgHoro oOBeKkTa, ee »dTambl. llpeaBapurenbHOE 4
o0OcienoBanue

2. |[IpoGooTbop o0OpasmoB Box, TOYB, Bo3ayxa. [IpemcraBuTenbHas mpooda, 4
pasoBas nmpoba, cMemanHas npoda. [Ipodomoaroroska.

3. |Meromuka anamm3a. Pesynprar anammsa. OleHKa KadecTBa COTJIACHO 4
CanlluH u apyrum craniapraMm 1 HopMaTUBaM. Y IpaBIISIOLIEe PEeLICHUE

4. |Bunel oOBEKTOB aHanM3a: MPUPOAHBIE BOJABI, XO3SMCTBEHHO-ITUTHEBBIE 4
BO/JIbl, TEXHOJIOTUYECKHE PACTBOPHI, CTOUHbIE BOABI U Ap. CucTreMaTuuecKkuit

5. |Cucrematnueckuii aHamu3 BoAbl. lIpaBUIBHOCTH MHOTOKOMIIOHEHTHOTO 4
cocraBa. IIpumepsl aHamu3a OOBEKTOB. CTOYHBIE BOABI M Jp.

6. |Onpenenenue OpPraHOJIENITHYECKHUX, (U3UKO-XUMHYECKUX u 4
0aKTEepHOJIOrMYECKHX CBOMCTB NMUTHEBOW BOJBl. YPOBHU KOHILIEHTpAIMiA
MHUKPO- MAaKpPOKOMIIOHEHTOB.

7. |Onpenenenue OpPraHOJNENTUYECKHUX, (U3UKO-XUMHYECKHUX u 4
0aKTEepHOJIOrMYECKHX CBOIMCTB POJHUKOBOW BOJBI. YPOBHHM KOHILIEHTpALHii
MHUKPO- MAaKpPOKOMIIOHEHTOB.

8. |Ompenenenue OpraHOJIENTUYECKHX, (U3UKO-XUMHUYECKUX u 4
0aKTEepHUOJIOrMYECKUX  CBOICTB MIPOMBILIUIIEHHOW  BOJBL.  YPOBHH
KOHIIEHTPALU MUKPO- MAaKPOKOMITOHEHTOB.

9. |Kimaccudukammst BOJI XWMHUYECKOMY COCTaBy W MHHEPATU3aIUH, TI0 4
CBOWCTBaM pacTBOpa.
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10. |OcHoBHBIE MapaMeTphl cocTaBa Boa: pH, MuHepamm3aius, Cyxoi OCTaToK, 4
OKHCIISIEMOCTh, MYTHOCTb, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIHAT,
pPAcTBOPEHHbIE OPraHMYECKUE U HEOPraHWYECKHE BEIEeCTBA, PACTBOPEHHbBIE
rasel W Jp. PacderHele mapameTpbl, aHAJIUTHYECKU ONpeesieMble
napamerpsl. HopMupyemsie mapamerpsl.

11. |PacueTHble mapaMeTpbl, AHAIUTHYECKU OMpEeeNsieMble IapaMeTphl. 4
Hopmupyemslie napameTpsl.

12. |OcHOBHBIC paBHOBECHs B MOJACHCTEMax BOJTHBIX pacTBOpoB. KapOoHarHas 4
noxcucrema (CO2, HCO3', CO3%).

13. |Da3zoBasg HEOTHOPOJHOCTH. MI3MEHAEMOCTh cocTaBa BO BpeMeHH (copOuus, 4
3arpsi3HEHUE, OMOTpaHCHOpMAIIHS).

14. (Meroabl omnpeneneHus Makpo- M MHUKPOKOMIIOHEHTOB BOJ U IIOYB. 4
Honometpust u nonnas xpomarorpadus B ananuze OOC.

15. |Ananus noyB. Ormpenenenue (QUINKO-XUMUYECKHX —XapaKTEPUCTUK 4
(MJIOTHOCTh, BJIAXKHOCTb, IUIACTUYHOCTH, COJEp)KaHUE MOHOB, Kajus,

16. |Amnamus Bo3zmyxa. ConepikaHue OPraHUYECKUX U JPYTUX TPUMECEH. 4

17. |HccnenoBaHue BIUsHUE HA IPOAYKTUBHOCTh IOYB HedTe3arpsi3HEHUH. 4

18. |HccnenoBaHue ocaqKoB, BbIaJaroiuX Ha Tepputopun PU. 4

19. |OcHOBHBIE NPUHIMIIBI, YYUTHIBAIOIIUECS HPU pa3pabOTKe PEKOMEHJALMi 4
10 OTPEOJICHUIO TIUIIEBBIX BEUIECTB

20. |HeoOxoaumoe cosiepkaHue B CyTOYHOM UYeJIOBEKa pPallMoHe, OEJIKOB, )KUPOB, 4
YIJIEBOJOB, BATAMUHOB M MHUKPO3JIEMEHTOB.

21. |benku,  JKUpBI,  YIJIEBOABI,  MHUKPOKOMIIOHEHTHI,  ONpEACIISIIOIIne 4
OpraHoJIENTUYECKHE KaueCcTBa MPOTyKTOB

22. | CeHCOpHBIM OpraHoJeNTUYECKHUI aHATU3. 4

23. | XuMHYECKUH aHaJIU3 MUILEBOTO ChIPbs U KaYeCTBA CEIbCKOXO03SIHCTBEHHOTIO 4
CBIPBSL.

24. |CoBpemeHHbIe TpeOOBaHuUs K aHanu3y. I[lepexo Ha coBpeMeHHbIE (hU3HKO- 4
XUMHYECKHE METOJbI aHAM3a (MHCTPYMEHTAJIbHBIE) MUIIEBBIX MPOIYKTOB,

25. |Bocnpou3BoauMocCTb, SKCIPECCHOCTh METO/IOB aHAIIN3A. 4

26. |®PU3MKO-XMMHYECKHE METO/bI e aHanm3a NUILEBBIX, 4
CEITbCKOXO3SHCTBEHHBIX MPOJYKTOB U CHIPbHSI

27. |Xpomarorpapuueckue  MeTOAbl B (DU3MKO-XMMHUYECKOM  aHaJu3e 4
MPUPOJIHBIX OOBEKTOB.

HUroro: 108
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8. PecypcHoe oGecnieueHue.

Kadenpa Xumuu pacnonaraer KaJpoBBIMH peCypcaMiy, TapaHTHUPYIOUIUMHU KadecTBO
MOJTOTOBKU acCMUpaHTa Mo crneuuaibHocTu [.4.2. AHanumuveckas Xumus B COOTBETCTBUU C

OI'T.

8.1. O0pa3oBaresibHbIE TEXHOJIOTHH

Matepuansl yu4eOHOW JUCHUIUIMHBL MPEAOCTABISIOT BO3MOXKHOCTH — acClUpaHTaM
NOJYYUTh TPEACTABICHUE O TEOPETHUYECKHMX OCHOBAaX HAyKH, aKIEHTHPOBAaTh BHUMaHHE Ha
BOXHEHIINX KATErOpUsX, €€ METOI0JIOTUH, 3aKOHOMEPHOCTSX C LENbI0 (POPMUPOBAHMS 3HAHHIA,
YMEHHH U HaBBIKOB, HEOOXOAUMBIX ISl YCIICITHOM MPOo(ecCrOHabHOM 1eATEIbHOCTH.

IIpn pa3zpaboTke JaHHOrO Kypca YYHUTHIBAIOTCS CYIIECTBYIOLIME B COBPEMEHHOM
AHAJTUTHYECKON HayKe, MHOrooOpa3re METOJ0B aHAIN3a OPTraHUYECKHUX BEIIECTB, JOCTH)KEHUS B
00JTaCTH  COBPEMEHHOT'O aHAJIUTHYECKOTO0 O00OpyIOBaHMSA, CYHIECTBYIOIIME HOPMATHBHBIC
ToKyMeHThl. OCBOCHHE JAHHOW TUCIUIUIMHBI IPEyCMAaTPUBAET, YTO JAOMOJIHUTEIHHO BCE TEMBI
Kypca HW3Yy4aroTCsi achupaHTaMu camocTrositensHo. [Ipm 3TOM yuuThIBaeTcs, 4YTO Ha
NPEIIECTBYIONINX YPOBHSAX OOyYeHHsI acCHUpPaHTBl Y)KE HMENId 3HAKOMCTBO C OCHOBHBIMHU
MIOJIOKESHUSMHU HAYKH M UMEIOT COOTBETCTBYIOMIYIO TIOJTOTOBKY.

OO6pazoBaTenbHbIN MpoIece MO IUCHUIUIMHE OpraHNu30BaH B (GopMe YUeOHBIX 3aHSTUN
(koHTaKkTHas pabora (ayOUTOPHOW M BHEAYIAUTOPHOW) OOydaroluxcs C MpernojaaBareieM, H
camocrosTenbHas pabora oOydaromuxcs). Y4eOHble 3aHATUS NPEICTABICHBI CIEAYIOIIUMU
BUJAMHU, BKJIIOYasi ydeOHBbIC 3aHATHS, HANpPaBICHHbIE HA IPOBEJCHUE TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH:

[l Jexuuw,
[l mpakTHYecKue 3aHATHS;
(] WHIUBUAyalbHBIE KOHCYJIbTAlMM ¥ WHBIE YYeOHBIC 3aHITHSA, IPEIyCMaTPUBAIOIINEC

WH/IMBUIYAIbHYIO0 paboTy MperoaaBaTelis ¢ 00yJaronumcs;

caMmocTosiTeNbHast paboTa 00yJaromuxcs;

[ 3aHATHS WHBIX BHJIOB.

VYaenvHbIl Bec 3aHATUN, NPOBOJMMBIX B HMHTEpakTUBHON Qopme He menee 30%.
[TpuMeHsieMble BHUIbI MHTEPAKTHBHBIX METOAOB OOYy4YeHHs - MpoOIeMHas JEKUus, JICKIUs ¢
3aIJIaHUPOBAHHBIMU OIIMOKaMHM, JIEKIUSA-BU3yanu3anus (C Mpe3eHTanuen), JeKIus-TucKyccus,
JTUCKyccHst (1ebaTel) MO TeMaM CaMOCTOSATENbHON paboThl, TBOpUECKHE 3ajgaHus, paboTa B
MaJIbIX TPYTIIaX, HHTEPAKTHUBHAS AKCKYPCHS, TPYIOBOE OOCYKACHUE (KPYTJIBIA CTON), METO]
MIPOEKTOB U JIp.

IIpy OCBOEGHMHM IUCLUUIUIMHBI «AHAnIUMUYECKAs XUMUAY WCIONB3YIOTCS CIEAyIoIne

COUCTaHusA BHUIOB y‘-IeGHDfI pa6OTLI C MHTCPAKTUBHBIMHU MCTOdaMU U (I)OpMaMI/I opraHu3anuun
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MO3HABATENIbHOM  JEATEIBHOCTH  CTYACHTOB ISl  (POPMHUPOBAHUS  COOTBETCTBYIOIIMX

KOMITeTEHIMH ¥ JOCTHKEHUS 3aIJIaHUPOBAHHBIX PE3yJIbTaTOB O0YUICHUS:
- Ha JIGKUUAX: KOHCIEKTUPOBaHWE, Oecena, HArIATHBIC ayqHo- W BHJICOMATEPUAIIB; aHAJIH3
COBPEMEHHOM JINTEpATyphl U JIp.;
- B OpraHU3aIllii CaMOCTOATEIBHOM pabOoThl: H3y4eHUE TEOPETHUECKOTO MaTepHralia TUCIIUILITHHbI
¢ wucnonb3oBaHueM Internet-pecypcoB, HMHPOPMALMOHHBIX 0a3, METOIWYECKHUX pPa3pabOTOK,
CIeUUaNbHOM y4eOHOW ¥ HAy4YHOH JIMTEpaTypbl, BBIIOJHEHHUE TBOPYECKHX, HAay4HO-
UCCIIEI0BATEIbCKHUX 3aJaHNH, TUCBMEHHBIX paboT, KOHTPOJIBHBIX 33aHUM, TECTOB H Jp.;
- B HAY4HO-HCCJIEJOBAaTEIbCKOM paboTe: IOATOTOBKA IO 3aJaHHONM TeMaTHKe 0030pOB
auTeparypel, pedepaToB ¢ HCIOIb30BaHHEeM Internet-pecypcoB, HHGOPMAIMOHHBIX 0a3,
METOJIMYECKHIX Pa3pabOTOK, CIICIMANbHON YIeOHOH U HayYHOH JIUTEpaTyphI U JIp.

JIns ui; ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 3/10POBbS NPEJYCMOTPEHA OpraHU3aIlMs

KOHCYJH)TEIIII/Iﬁ C UCITIOJIb30BaAHHEM BHGKTpOHHOﬁ IIOYThI.

8.2. Marepua/ibHO-TeXHHYECKOE OCHAIIlEHHE.

MartepuanbHo-TeXHUYECKOe oOecreueHne y4yeOHOro mporecca Mo  AUCIHILTAHE
OTpPEIETICHO HOPMATHUBHBIMU TPEOOBAHUSMHU, PETIAMEHTUPYEMBIMU NpHKa30M MuHHCTEpPCTBA
oOpazoBanus u Hayku PO Ne 986 ot 4 oktabps 2010 r. «O6 yrBepkaeHuu eneparbHbIX
TpeOoBaHUl K 0Opa3oBaTeNbHBIM YYPEXKICHUSM B 4YacTH MHUHUMAJIbHOW OCHAIEHHOCTH
yueOHOro mpoiiecca U 000pyI0BaHUS yueOHBIX TOMEIIeHH», DenepallbHbIM TOCYIapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAHJAPTOM BBICIIETO 00pa30BaHUs MO HAMPABIICHUIO TIOJITOTOBKH.

Jnst mpoBeAeHUsT BCEX BUIOB YYEOHBIX 3aHATUW 10 JUCIMIUIMHE W 00ECTICUCHUS
WHTEPAKTUBHBIX METOJIOB OOYYEeHHs, HEOOXOUMBI CTOJBI, CTYNbs (Ha TPYIIY MO KOJUYECTBY
MOCAJOYHBIX MECT C BO3MOKHOCTBHIO PACCTAHOBKH MJIsI KPYTJIBIX CTOJIOB, TUCKYCCHi, Mpouee);
JIOCKa WHTEpPAKTUBHAs C pabouuM MeCTOM (MYJIbTHUMEIUNHBIA MTPOCKTOP C IKPAHOM M pabOunuM
MECTOM); JKeJlaTeJIeH JOCTYN B HH(OPMAIMOHHO-KOMMYHHUKAITMOHHYIO CeTh «HTepHEeTY.

B cootBerctBue ¢ TpeboBanusimu OI'T BO mpu peanusanuu HacTOSIIEH TUCIUTUIMHBI
OIIOIT BO HeoO6xoaMMO TakXke YYHTHIBaTh 00pa3zoBaTellbHbIE MOTPEOHOCTH OOYYAIOIIUXCS C
OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBs, OOECreYrBaTh yCIOBUS Il UX d()PeKTUBHOM
peanu3anuy, a TakKe BO3MOXXHOCTH O€CHpEensTCTBEHHOr0 JOCTyna OOyd4aromuxcsi ¢
OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbsI K 00bEKTaM HMH(PACTPYKTYphl 00pa30oBaTEIbLHOTO
YUPEKICHUS.

IIpakTUKkym
1. Becol aHanmuTHYECKHE, TEXHUYECKHE.

2. Cnexrpodoromerp CP-46.
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3. Cnextpodoromerp nsyxnyueoii Spekord-210 Plus

4. UK ®ypre-criekrpometp «Muadpamtom OT-08»

5. ®orokonopumerpbl KOK-2, KOK-2MII.

6. Monomepsr 1130, Dxcnept, AKBUIIOH.

7. AtomHO-abcopOumonHHbIi crnektpomerp «MI'A-915» ¢ mporpamMmmMHBIM OO€cCTeYeHHEM U
Ha0OpOM JIaMmil.

8. PrytHbiii mopo3umetp Ilackans 140

9. T'azoBsif xpomarorpad «Kpucramn ¢ IeTeKTOpaMy MO TEIJIONPOBOJHOCTH, IEKTPOHHOMY
3axBaTy M KalWUIIPHBIMHA KOJIOHKAMH.

10. VYcranoBka audQepeHInaTbHO-TEPMHUUECKOTO0 ¢ TEPMOTPABUMETPUYECKOTO aHAIN3a
«Tepmockan-2»

11. Cucrema kanmuisipaoro anekrpodopesa Kanenn-105

12. Ananm3zarop xuakocta «Dmroopar-02-3M»

13. O6opynoBaHue Ui TOHKOCIOWHOM Xpomarorpaduu.

14. Mukpockon Mukmen-6

15. Dnekrporneys conpoTuBieHus JaboparopHas Snol 7.2/1100

16. Mepnas mocynaa, CTYOKW Ui NMPOOOMOATOTOBKH W3 arata M SIIMBI, YallKd, THIJIA U3
IUTATHHBI, KBaplia, CTEKJIOYTIIepoia.

17.1entpudyra, MeIbHULIBI TAOOPATOPHBIE

18. CBY munepanuzarop «MuHOTaBp-2»

Hepeweub ulquopﬂxzauuomzblx mexuoﬂoeuﬁ, 6KJIIOUYAAl nepedyerHb npocpammHoco
obecnevyenus u LlH(ﬁOpJ'lCH/ﬂ/lOHHbZX CnpasovHvlx cucmem

1. JlunensuoHHoe nporpamMmHoe o0ecnieueHue, ucrnoiabzyemoe B Uurl'y:
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. Microsoft Office 2007, 2010, 2016
1.4. TIporpammusiit kommuiekc MMUC “Jlexanat”
1.5. ITporpammusiii kommiieke MMUC “Busyansnas Ctyaus TectupoBanus’
1.6. ITporpammusiii kommieke MMUC "TIJIAHBI"
1.7. IIporpammusiii kommieke MMUC "QJIEKTPOHHBIE BEJJIOMOCTHN"
1.8. IIporpammusbiii  kommuieke MMUC  BEB-IIPUJIOXKEHUE  "TIPUEMHAS
KOMMCCHS-OHJIAMH"
1.9. ITporpammusriii kommieke MMUC "TIPUEMHA 1 KOMUCCUA"
1.10. TIporpammusrii kommieke MMUC "BEJIOMOCTH OHJIAMH"
1.11. TIporpammuslii kommmiekc MMUC «PTIJT OHJIAMH»
1.12. YuuBepcanbhblii ctatuctuueckuit naker STADIA
1.13. 1C 3apnnara u Kaapst
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1.14. 1C KamuH: pacueT 3apabOTHO¥ MIaThl

1.15. Autusupycuoe 1O Kaspersky endpoint security

1.16. CnpaBouHo-nipaBoBas cuctema “I'apant”

1.17. 1C byxranrepus
2. C 2004 rona pynkumonupyetr INTERNET-nenTp cBOOOJHOTO AOCTYMA MTPH YUTATIHHOM 3alie

OMOTUOTEKH.

KommbroTepHble Kiacchl YHHBEPCHUTETa OCHAIIEHBI CUCTeMaMu mporpammupoBanus (MS
Visual Basik, Visual Basik for Application), npuknagusivu nakeramu (MS Office, Word, Excel,
Power Point, Outlook Express), mepeBoguunkamu (Promt). Takke KOMIIBIOTEPHBIC KIIACCHI
YHuBepcuTeTa OCHAIICHBI ajnantuBHOM cpenoi TectupoBaHusi (ACT), Ha OCHOBE KOTOPOW
pa3paboTaHbl TECThl JJIsI CTYJACHTOB IO JUCHHMIUIMHAM OO0IIEenpoecCHOHATbHOTO H
CHEIHAIILHOTO OJIOKOB TUCIUIUIUH Y4EOHBIX IJIAHOB.

DJeKTpOHHbIE 0a3bl JAHHBIX, K KOTOPBIM 00€CIIe4eH JAOCTYII.

Ha3Banue pecypca Ccbuika/noctyn

OnekTponHas OubOnuoreka omnaiiH «EamHoe okHO K | http://window.edu.ru

00pa30BaTEILHBIM PECYpPCAM»

«O6pazoBaTenbHbIN pecypc Poccum» http://school-collection.edu.ru

®denepanbHblii  00pa30BaTENbHBIA TOPTAN: yupexaeHus, | http://www.edu.ru
nporpammsl, cranaaptsl, BY 31, Tectel EI'D, TNA

®denepalibHBIN  1IEHTp HHPOPMAIIMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru
pecypcoB (OPLINOP)

Pycckas BuptyanbHas OubInoTeKa http://rvb.ru

Hay4nas anekrponHas Oudnaunoreka «e-Library» http://elibrary.ru/defaultx.asp

DOnekTpoHHO-0ubnmoreyHas cucrema [PRbooks http://www.iprbookshop.ru

DnekTpoHHO-0nbnuoreyHas cucrema Uuarl'y https://lib.inggu.ru/

NudopmanmonHo-nipaBoBas cucrema «I apaHm» CereBasi BepcHs, JOCTYIIHA CO
BCEX KOMITHIOTEPOB B

KopropatuBHoO#l cetn Uarl'yY

8.3.2.2. lIporpammbl 00padOTKH TaHHBIX, HH(POPMAIIMOHHbIE CUCTEMbI
8.3.2.3. BHeminme 3j1eKTpOHHbIEe MHGOPMALMOHHO-00pa3oBaTe/IbHbIe pecypchl
1. ExenenensHuk  Hayku U oOpazoBanuss  FOra  Poccum  «Axanemus»
http://old.rsue.ru/Academy/Archives/Index.htm

2. OBC JTanb. OcHoBHag koyuiekmus. https://e.lanbook.com

3. Prezi (o6men npe3enrtanusamu) http://prezi.com/

4. WikiWall (onnaitHoBasi MmapkepHas gocka) http://www.wikiwall.ru/

5. DnekrponHas oudmuoreka East View http://www.dlib.eastview.com

6.B momore actiupantam http://www.dis.finansy.ru

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

8.Poccuiickuii XuMHKo-aHATUTHUECKUH mopTait. http://www.anchem.ru/


https://e.lanbook.com/
http://prezi.com/
http://www.wikiwall.ru/
http://www.dlib.eastview.com/
http://www.dis.finansy.ru/
http://www.sciencedirect.com/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/
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9. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 00eceYyeHue TUCIHILINHbI

9.1. OcHoBHas1 UTEpaTypa
9.1.1. DeKTPOHHBbIE yueOHbIe U3AaHus (YUeOHUKH, yUeOHbIe T0co0ust).
1. Xapuronos l0.f. Ananutndeckast xumusi. B 2 k1. Yue6. [{ns By30B. 6-€¢ U31., HCIP. U JOII.

M.: Beicmas mikoua, 2014. http://marc.rsmu.ru:8020/marcwe b2/Default.asp

2.X Xapuronos 1O.4., I'puropseBa B.IO. Ananutnueckas xumusi. KauecTBeHHbI XUMUYECKUN
aHamu3: npaktukym. M.:. T DOTAP- Menmua, 2009 http://marc.rsmu.ru:8020/marcwe
b2/Default.asp

3. XapuronoB lO.4., I'puropseBa B.IO. Ilpumepsl u 3agauv 1Mo aHAIMTHYECKOM XUMHH:

(rpaBUMETpUS, PKCTPAKIUS, HEBOAHOE THTPOBAHUE, (PU3UKO-XMMHUYECKHE METOJbl aHaJIH3a).

M..I'DOTAP- Menua, 2007 http://marc.rsmu.ru:8020/marcwe b2/Default.asp

4. DneKTpOHHBIN 3alayHUK 10 aHanuTHueckoi xumuu coct. [ H. Illpaitoman, O.H. bynrakosa,

H.B. NBanoga.- Kemeposo, 2012 — 112 c. http://kit.chem.kemsu.ru

9.1.2. DyeKTpOHHBIE 0a3bl JAHHBIX, K KOTOPBIM O0ecre4eH JOCTYIL.

1. EnuHoe okHO JocTyma K HHPOpPMaMOHHBIM pecypcam http://window.edu.ru/catalog/

2. THOOYPOK https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-
993360.html

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

4. OBC «Opaiit»  https://www.biblio-online.ru
5. OBC «ZNANIUM.COMp». OcuoHas xoiuiekius. http://www.znanium.com
6. OBC IPRbooks  http://www.iprbookshop.ru -

9.1.3. YueOHuUKH

1. AnekcanapoBa J.A., ['aiinykoBa H.I'. Anammutuueckas xumusi. XMMHUECKHE METO/bI aHAN3a:

VYueOnuk u npaktukym. -M.: FOpaiit, 2015.

2. XapuronoB lO.A. Anamutnyeckas xumus. B 2-xt. T.1. OOmme TeopeTHueckue OCHOBBI.

KavectBennsiit anamms: YueOnuk st By308/ FO. 5. Xapuronos. -M.: TEOTAP-ME/IUA, 2014. -688c.

3. XapuronoB lO.A. Anaimmtnyeckass xumust. B 2-xt. T.2. KommdectBeHHbli aHamms3. PU3HKO-
XUMHMYECKHEe (MHCTpYMEHTaJIbHbIE) METOJbl aHauM3a: YueOHuK i By3os/ FO.S.XaputoHoB. -M.:

'EOTAP-MEJINA, 2014. -656c.

4. 3omnoroB HO.A. Beenenue B anammTudeckyro xumuro. M.: bunom. Jlaboparopus 3uanuii, 2016. -

264c.

5. B.M.BacumbeBa, U.B.Illkyruna, C.1.Kapnos, B.®.Cenemenos, B.H.CemenoB. CrniektpaiibHbie

Meroap! aHanu3a. [Ipaktnyeckoe pykoBoacteo. M.: Jlane, 2014. -416¢.


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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6. XKebenrse A.M. Anamuruueckas xumusi. Xpomatorpaduieckue Merop! aHammza. M.: HUALL

MH®PA-M, Hos.3nanue, 2013, 206c¢.

7. 3omoroB O.A. Hcropust u MeTomonorus aHanuthueckorn xumun. 3o05otoB FO.A. M.: Ipoda,

2008r.

8. OCHOBBI aHAJUTHYECKOW XMMHUHU. YUeOHMK Juis By30B. B 2-x xH. Ku.l. OOmme Bompocsl.
Mertonpl paznenenus. Ku.2. Meronsl xumudeckoro ananusa. Ilox pen. FO.A. 3onoroBa. M.:
Bricmas mxona. 2004.361 c., 503 c.

9. BacunweB B.I1. Ananutrdeckas xumus. B 2-kaurax. M.: [poda, 2003r.

10. BacunneB B.I1. Ananutnueckas xumus. B 2-x kH. -M: JIpoda. 2004. 368c., 384c.
11.Ananutnyeckas xumus. B 3-x xu / ITox pen. JI.H. MockBuna. -M: Akagemus. 2008., 2010r.
576¢., 302c.

12. DnexkTpoaHaTUTHYECKHE METOIbI: TEOPHsI U MIpaKTHKa : ep. ¢ auriL. / Pea. @. llonsi. - M.:

bunowm. JlabopaTtopus 3nanui, 2006. - 326¢.: wi. - (MeToabl B XUMHH).

13. Orrunc b. Xumuueckue u 6uonorunueckue ceHcopsl: [lep. ¢ anrn. / b. Orrunc. - M.:

Texnocdepa, 2005. - 336¢.: ui. - (Mup 7IEKTPOHUKH).

14. Imuar, Bepaep. OnTuueckas CeKTPOCKOMUS A1 XMMHKOB U OHOJIOTOB: Tiep. ¢ aHriL. / B.

[Imuar. - M.: Texnocdepa, 2007. - 368 c.: ui., Tadn. - (Mup QU3UKK U TEXHUKH ).

15. N.K.IluroBuu. Kypc ananurndeckoit xumun: yueOnuk st By3oB / M.K. LlutoBuy. - 9-e usn.,

crep. - CII6.: Jlanb, 2007. - 496 c. win. - (Y4eOHHUKH JIJIS BY30B).

16. }0.5. Xapuronos. IIpumepsl 1 3a1aun 10 aHATUTUYECKON XUMHUU: (TPaBUMETPUS,
HKCTPaKLUs, HEBOJIHOE TUTPOBAaHUE, (PU3MKO-XHUMHUYECKUE METO bl aHANIN3a): yuel. mocodue ams

By30B / }0.4. Xapurtonos, B.IO. I'puropseBa. - M.: I'DOTAP-Meaua, 2008. - 304 c. : Tab.

9.1.4. YuyeoOHuble mocoous

l.AnexcangpoBa 9.A., laiinykoBa H.I'. Anammutuueckas xumusa. XUMHUYECKME METOAbl aHAIM3A:
VYuebHuk u npaktukym. -M.: FOpaiit, 2015.
2. Jlypwe FO.JO. CripaBOYHUK M0 aHATTUTHYECKON XUMUU. — 7-€ u3ll. M.:Anbsuc, 2007

3. IlerpyxuHn, O.M. AHanuTu4eckas XuMusi. XUMHUYECKHE METO b aHATTN3a: YdeOHoe mocoone /
O.M. IlerpyxuH. - M.: Anbsitc, 2016. - 400 c.

4. sanoBa, M.A. AHaiiutrdeckast XuMusi U GU3UKO-XUMHYECKUE METOJIBI aHAIM3a: Y 4eOHoe
nocobue / M.A. MiBanosa. - M.: 1] PUOP, 2013. - 289 c.

4. JI.A.AnakaeBa, 3.X.CynteiroBa. KauectBennsiit ananu3s. Y4uebHoe nmocodue. Marac, 2008T

9.2. lono/tHUTEIbHAS JJUTEPATyPa

9.2.1. YueOHO-MeTOAMYECKHE NTOCOOUs (YUeOHbIe 3aJaHUA)
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1. XapuronoB IO.A., Jlxabapo JI.H., I'puropsreBa B.IO. AHanmuTHueckas XUMHUSL.

KomuaectBennsiii anamm3. Gu3nko-xuMudeckre (MHCTpyMEHTaIbHBIEC) MeTO bl aHam3a/ [IpakTukym.
-M.: TEOTAP-MEJIUA, 2012

2. XapuronoB lO.A., I'puroppeBa B.}O. Ilpumepbl u 3agaun 1o aHAIMTUYECKOHM XUMUU -M.:
I'EOTAP-MEJINA, 2009.

3. Banosa (KombuioBa) B. Ananutuyeckass XuMusi U (DU3MKO-XUMHUYECKHE METOABI aHAIU3a:
npakTukyM. - M.: Jamkos u K., 2013. -200c.

4. Otto M. CoBpeMeHHbIE MeTOIbl aHAMUTHYeCKor xumMun. M.: JIpoda, 2003-2004r.
5.®u3nyecKue METO/Ibl MCCICIOBAHUS HEOPraHWYECKUX BEIIECTB: ydel. MocoOue uisi BY30B /
[Tox pen. A.b. Hukomnsckoro. - M.: Axkagemus, 2006. - 448c: ui. - (Beicee npodeccuonanbHoe
obpazoanmue). (Homym. YMO)

6. Tokcukonorudeckast xumusi: yueOHuk ans By3oB / Ilox pea. T.B. Ilnerenesoit. - 2-e¢ uzn.,
uctp. - M.: ['D0TAP-Menua, 2006. - 509 c.: ui. (Pekom. YMO)

7. Mapuenko, 3urmyHt. Metoasl crnekrpodoromerpun B Y® U BUAMMOI 00IacTsx B
HEOPraHMYECKOM aHanuze: mep. ¢ moibck. / 3. Mapuenko, M. banbuexak. - M.: bunom.
JlaGopatopus 3nanui, 2007. - 712 c: wi. - (MeTo bl B XUMHH ).

8.JIypee, FOmuii FOnpeBuu. CripaBounuk mo ananutudeckod xumuu / F0.1O. Jlypee. - 6-¢ u3s.,
[mepened. ¢ uza. 1989 r.]. - M.: Anbsinc, 2007. - 447 c.: Ta0., CXEMBI.

9. Hpyros, FOpuit CrenanoBud. [Ipo6omnoAroroBka B 9KOJOTHYECKOM aHAlM3€: MPAKTHUECKOe
pykoBoacteo / FO.C. NpyroB, A.A. Pomun. - 3-¢ usn., mom. u mepepad. - M: bunom.
Jlaboparopus 3Hanuii, 2009. - 855 c.: un. - (Meroab! B XUMHUN).

10. Hpyros, HOpuit CrenanoBud. AHain3 3arpsi3HEHHBIX OvOchep U MUIIEBBIX MPOAYKTOB:
npaktuyeckoe pykoBojctBo / FO.C. [Ipyros, A.A. Ponun. - M.: bunom. JlaGopaTtopust 3HaHuil,
2007. - 295 c.: un. - (MeToibl B XUMUH).

11. dpyroB, IOpuit CremanoBud. AHamu3 3arpsA3HEHHONM TIOYBBI W OMACHBIX OTXOJIOB:
npaktuueckoe pykoBojictBo / FO.C. JIpyros, A.A. Poaun. - M.: bunom. JlabopaTopus 3HaHUH,
2007. - 424 c.: un. - (MeTo bl B XUMUH).

10. ATTecTanus Mo JUCHUILIHHE.

Ha yd4eOHBIX 3aHATHSAX AaCHUPAHTHl BBIMOJHSIOT 3aIUIAHUPOBAHHBIE HACTOSIIEH
OporpaMMOil  OTJeNbHBIE BHIBI y4eOHBIX paboT. YueOHoe 3amaHue (pabora) cuuTaercs
BBITTOJIHEHHBIM, €CJIM OHO OIIEHEHO IPETI01aBaTeNIeM MOJI0KUTEIbHO.

B pamkax camMoCTOATENBbHOH paboThl O0yYaromMecss OCYIIECTBISIOT TEOPETUYECKOE
U3ydeHHe AWCUIUIUIMHBI C YYETOM JIEKIIMOHHOTO MaTepHualla, TOTOBSTCA K TMPAKTUYCCKUM
3aHATUSAM, BBIIOJHIIOT JOMAIIHEe 3aJaHus, OCYLIECTBISIOT MOJATOTOBKY K MPOMEXYTOUHOM

aTTeCTalnu.
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Telcymaﬂ aTTeCTalusda o JUCHMIIJIMHE. OI.[CHI/IBaHI/Ie 06yqa101uerocs1 Ha 3aHATUAX

OCYIIECTBIISIETCS B COOTBETCTBHHM C IOJIOKEHMEM O TEKyIIel aTTecTaluyd OO0y4aroluXcs B
YHHUBEPCUTETE.

[To wroram TeKyiieW arrecrauuy, BEAYIIMA MPENOJaBaTelb OCYLIECTBIIIET TOMYCK
oOyuaronerocst K IpoMeXyTO4YHOHN aTTeCTaluu.

JlomycK K NPOMEKYTOYHOM aTTecTAlUM Mo AucHUILInHe. OOyUJaromuiics T10MyCcKaeTcs
K IPOMEXYTOYHOM aTTeCTallud MO AUCHUUIUIMHE B CIy4yae BBINOJHEHUS UM BCEeX 3aJaHUi U
MEPONPUITHI, MPEAYCMOTPEHHBIX HACTOSIEH MPOrpaMMON TUCIUIUIMHBI B MOJHOM OObeMe.
[IpenogaBarens MMeEET IMpaBO M3MEHATh KOJIMYECTBO M COJEpP)KAHUE 3aJaHUil, BbIJABAEMBIX
oOyyarouMcs (00ydaromemMycsi), UCX0As1 U3 KOHTUHTEHTA.

Jomyck oOyuaromerocs K MpOMEXyTOYHON aTTecTalliy MO JUCHUIUIMHE OCYLIECTBIISET
IpenoaaBaTelb, BEAYIINi ceMuHapCcKue (IPaKTUIECKHE) 3aHATHS.

OOyuaromuiicsd, UMeEOUMN ydeOHble (aKaaeMHuYecKHue) 3a70DKEHHOCTH (IIPOIYCKHU
y4eOHBIX 3aHATHH, HE BBIMOJHUBIIMN YCIIEUIHO 3a/aHusi(€)) 00si3aH 0TpadOTaTh UX B MOJTHOM
o0Beme.

OTpadoTka yuyeOHBIX (aKaJeMHYeCKHX) 3210/ ZKEeHHOCTEe| M0 AUCHMILINHE (MO1YJII0).
B cnyyae nHanuuus yuyeOHOM (akaJeMU4eCcKON) 3a0/KEHHOCTH 1O AUCLUILIMHE, 00ydYaroluiics
oTpabaThIBaeT MPOMYIICHHBIC 3aHATHAS ¥ BBINIOJNHSACT 3alUIAHUPOBAHHBIC W BBIJAHHBIC
npenogaBareneM 3afganus. OTpaboTka MPOBOAUTCA B MEPHOJ CEMECTPOBOrO OOYUEHHS WU B
MEPUOJ] CECCUU COTJIaCHO rpaduKy (pacnucaHuio) KOHCYIbTALUN MTPenogaBaTes.

OOyuaromuiicsi, TPOMYCTUBIIUN  JeKyuoHHoe 3ausmue, 00sS3aH  TPEIOCTABUTH
npernojaBarento  pedepaTUBHBIA  KOHCIEKT COOTBETCTBYIOIIETO  pasjienia y4eOHOM U
MOHOTpaUUECKON NUTEepaTypbl (OCHOBHOW U JIOTIOJHHUTENBHOW) IO paccMaTpUBAEMbIM
BOIPOCAM B COOTBETCTBHH C HACTOSAIIECH MPOrpaMMOoHu.

OO6yuaromuiicsi, TPOMYCTUBIINN npaxmuyeckoe 3auamue, OTpabaThiBaeT ero B (Gopme
pedepaTHBHOrO KOHCIIEKTa COOTBETCTBYIOIIETO paszfena ydeOHOH W MOHOTrpapuyecKoi
JIUTEepaTyphl (OCHOBHOW U JTOTIOJHUTENHHOW) MO paccCMaTPUBAEMbIM Ha NpAKmMuyeckom 3aHsITHH
BOIIPOCAaM B COOTBETCTBUM C HACTOSIIEH MporpaMMoil wiu B ¢opMme, NpeIoKEHHON
npenogasareneM. Kpome Toro, BHIIOMHAET Bce yueOHbIE 3a/laHus. YUeOHOe 3a/1aHUe CUUTAETCs
BBITMIOJTHEHHBIM, €CJTM OHO OLIEHEHO MpernoaBaTesieM MOJI0KUTENbHO.

[IpenogaBaTens UMEET MPABO CHU3UTH OANTBHYIO (B TOM YHCIIE pEHTHHTOBYIO) OLIEHKY
oOyyaromiemMycs 3a HeBBIIIOJTHEHHOE B CPOK 3a[aHue (110 HEYBAKUTEIbHON PUYHHE).

IIpomeskyTOUHAs aTTecTALMS MO AUCHUILIMHE (MOAYI10). POPMOI MPOMEKYTOUHON

aTTeCTalluy IO ANCHUILIMHE ONPEACIICH 3a4CT.



[TpomesxyTouHas arTecTanus o0yJaromuXcs OCYIECTBIISCTCS B COOTBETCTBUU C

MOJIO’KEHHUEM O MTPOMEXYTOUYHOM aTTecTalui 00yJarouXcs B yHUBEPCUTETE

11. ®oHa OLEHOYHBIX CPEACTB MO JUCHUIIMHE TpuBeneH B [Ipunoxenun 1
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Tpunoxcenue 1.
®OH/J OHEHOYHbBIX CPEJACTB AJ1s1 TPOBEJAEHUSA TPOMEXYTOYHOU

ATTECTAIOUU OBYYAIOLIUXCS 11O JUCHUTIJIMHE
«AHAJIUTUYECKAS XUMHUS OPTAHUYECKWX COEIUMHEHU»
Onucanue nmoka3sarejed 1 KpurepueB OLleHUBAHMS

Onucanue mnokazaTeslied W KpUTEPUEB OICHMBaHUS: Oecena, AUCKyccus, pedepar,
3AUET.

OTMeTKa «3auem) CTaBHUTCHA, CClIn: 3HaAHUA OTJINYAKTCA FHyGI/IHOf/'I u
COJICPIKATEIIPHOCTBIO, JTACTCSl TMOJIHBINA HMCYEPIBIBAIONINA OTBET; aCIUPAHT CBOOOTHO BIaJEeT
HAyYHOW TEPMUHOJIOTHEW; peub TpaMOTHAas, COICPKUT aHajdu3 CYIIECTBYIOLIUX TEOpUH,
aCIHUpaHT JIOTUYHO U JIOKA3aTeJIbHO PACKpPBIBAeT MpoOseMy, IEMOHCTPUPYET XOpOIIue
TCOPCTUUCCKHUEC 3HAHUA U HUX CBA3b C OKCICPUMCHTOM, MOXKCT O6OCHOBLIBaTL PE3YyIbTaThl U
J€JIaTh BBIBOJbI,

OTMmeTKa «He3ayeT» CTaBUTCS, €CIIN: COJepKaHUe BOIIPOCca HE PACKPBITO, TOMYCKAIOTCS

CYIICCTBCHHBIC (I)aKTI/I‘{eCKI/Ie OIIIHOKH.

KOHTpOJILHLIe BOIIPOCHI JIsA IIPOBECACHMS TEKYWIEro KOHTPOJHA II0 OCBOCHHIO

AUCHHUITINHbI «AHATIMTHYECKAS XUMHS»:

1. Buapl ananuza. Craauu xumudeckoro aHanu3a. OCHOBHBIE XapaKTEPUCTUKU METOOB
aHaJIu3a.
2. AOCONIOTHBIE W OTHOCUTENbHBIE MeTOAbl. BpiOop Meroma anammza. CrocoObl

MOBBIIIEHUS YyBCTBUTENIBHOCTH M N30MPATEIbHOCTH METO/IOB.

3. Ananutnueckuil curtai. CriocoObl BBIPaKEHUSI 3aBUCHUMOCTH aHAJIMTUYECKUI CUTHaI-
conepkanue. COOTHOIIEHUE aHATUTUYECKUM cUrHa/IyM. KOHTpOJIbHBII OMBIT.

4. CrniocoObl omnpeneneHnss KOHIEHTpaluu BeuecTB. [IpaBuiIbHOCTh M BOCIIPOU3BOAUMOCTb.
Knaccugukanus norpemnocreil. Cratuctudeckas o0paboTKa pe3ynbTaTOB U3MEPEHUH.

S. 3akoH HOpMalibHOTO pacnpeneneHus. t-Pacnpenenenune. CpaBHeHue aucnepcuii u
CPEeIHMX JIBYX METOJOB aHAJIN3a.

6. OCHOBHBIE THIIBI XUMHYECKHMX PEaKIMH, MCIONb3YEMbIX B AHAIMTHUYECKON XUMHH.
XVMMHYECKOE PAaBHOBECHE B TOMOTE€HHBIX U T'€TEPOrE€HHBIX CUCTEMAX.

7. TepmoanHaMuuecKasi, KOHIEHTPAMOHHAS U YCIOBHAs! KOHCTAHThI PABHOBECHSL.

8. CKOpOCTP XMMHYECKHUX PEAKIMM, MCIOJb3yEMBIX B AHAIMTUYECKONM XuUMHUU. DakTOpHl,
BIIUSIIOLINE HA CKOPOCTh PEAKIIMH.

9. NuaynupoBaHHbIE LIETIHBIE U CONPSKEHHBIE PEAKLUU OKHMCIIEHUSA-BOCCTAHOBIIEHMS, UX

POJIb B XUMHWYECKOM aHAJIN3E.
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10. IIporonuTuyeckas Teopuss KUCIOT M OCHOBaHMW. PaBHOBecue B cucreme:

KHCJIOTA - COINPSDKCHHOE OCHOBAaHWE - PAacTBOPUTENb. KOHCTaHTBI KMCIOTHOCTH, OCHOBHOCTH,
aBTompoToiusza. Husenupyromuii u nuddepenupyromuii 3hpexTsr pacTBOpUTEIs.

11. Tunel 1 CBOMCTBA KOMIUIEKCHBIX COCIMHEHUM, UCIIONIB3YEMBIX B AHAIMTUYECKON XUMUHU.
KonnyecTBeHHast XapaKTepUCTUKA PEaKIMid KOMIUIEKCOOOPa30BaHMs: KOHCTAaHTAa YCTOMYHUBOCTH.
Crynendaroe komIiekcooOpa3oBanue. lcrnonb3oBaHue KOMIUIEKCHBIX COCOUHEHUN Ul
paszeneHus, KOHUEHTPUPOBaHUS, MACKUPOBAHNUs, OOHAPYKEHUs, OIIPEIETICHHSI SJIEMEHTOB.

12. Opranuyeckue peareHTbl B XUMHUYECKOM aHanu3e. DyHKIHMOHAIbHO-aHAIUTHYECKUE U
AQHWINTUKO-aKTUBHbIE TpYIIbl. BiMsHue CTpoeHHs MOJEKyJbl Ha CBOWCTBA pearcHra.
[IpuMeHeHrnEe OpraHMYECKUX PEareHTOB B aHAJIN3E.

13.  OxucnuTenbHO-BOCCTAaHOBUTENIBHBIE PEAKLUU B aHAIUTUYECKOM xumuu. OOpartumsbie U
HEOOpaTHUMbIE OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIE CHCTEMBl, U UX IOTEHLUHANbl. YpaBHEHUE
Hepncra. CranpapTHbli M peajbHBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE IOTEHIHAJIBI.
Hampasnenne okuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI.

14.  Peakuum ocaXAeHUS B aHAINTUYECKOM XumuM. KOHCTaHTBI paBHOBECHs peakIUii
ocaxieHus. PactBopumocts ocankoB. DakTopsl, BIAMSIONME Ha pacTBOpUMOCTb. OOpa3zoBaHue
OCaJIKOB.

15.  Kpucramnmueckue u aMOp(HBIE OCAIKH, YCIOBHUS OcCaxaeHHs. [IpuumHbBI 3arps3HEHUs
OCaJKOB: COBMECTHOE OCAXKICHHME, COOCAXKIEHHUE, IOCIeaylollee ocaxiaeHue. Bunbl
coocaxaeHus. I[Ipuembl, crnocoOCTBYIOLIME MOIYYEHUIO YUCTBIX ocaakoB. Ocaxgaemas U
rpaBuMeTpuueckast popmsl. IIprumMepsl mpakTHUECKOTO MPUMEHEHHUS.

16.  OCHOBBI OKCTpakIMM KaK MeETOJa pa3JeleHuss W KOHIEeHTpupoBaHus. KoHcraHTa
pactipenenenus, kodpduuueHT pacnpenenenus. Koncranrta skcrpakiun. dakrop pasaeneHus.
VYcnoBua  OKCTpakIMM HEOPTaHWYECKMX M OpraHMYeckux coeauHeHui. [Ipaktudeckoe
IPUMEHEHNE IKCTPAKIIUH.

17. Turpumerpuueckue metopl. CriocoObl yCTaHOBIEHHSI KOHEUHOW TOUKHU TUTPOBAHUSI.

18.  KucnotHo-ocHoBHOe  TuTpoBaHue. KpuBele TuTpoBaHus. KHCIOTHO-OCHOBHBIE
uHAMKaTOpel. llorpemHocTn MeTona KHCIOTHO-OCHOBHOTO TUTpOBaHMs. THUTpoBaHUE cMeceil
KHCJIOT U OCHOBAHMIA.

19.  KowmmekcoHoMmeTpuyeckoe TuTpoBanue. [IpenmymiectBa  aMHUHOIIOIMKApOOHOBBIX
KHCIIOT TIepel JpYTMMHM OpPraHWYeCKUMHU THUTpaHTaMH. MeETalIOXpOMHBIE HMHAUKATOPBI,
TpeOOBaHUS K HUM.

20. CnocoObl  TuUTpoBaHUs  (TMpsAMOM, OOpaTHBINA, BBITECHUTENbHBIN, KOCBEHHBIH).
[TpakTHyeckoe NpUMEHEHHE KOMIUJIEKCOHOMETPUUYECKOTO TUTPOBAaHUSA (OIpe/ielieHHe HOHOB

KaJIBIIMS, MarHus, JKeme3a).
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21. OKHCINTENBHO-BOCCTAHOBUTEIBHOE TUTPOBaHUE. DaKTOPHI, BIUAIOMINE HA BEIUUYHUHY

CKauKa IOTEHIHaja, CIocOOBI OOHAPY)KEHHSI KOHEYHOH TOYKH TUTPOBAHHS.

22.  IlepmanranatomeTrpuyeckoe, OMXPOMAaTOMETPHYECKOE, HOJOMETPHUYECKOE THTPOBAHHUE.
[lepBuyHbIe U BTOpUUHBIEC CTaHAApTHl. MHAMKATOPHI. [IprMepsl MpakTHYEeCKOTro MPUMEHEHHS.
23.  Xpomarorpaduueckre Mmeronabl. IlpuHImnbl U Kiaccupukanus. XpomMaTrorpaMMbl U

CII0COOBI BX MOJIYy4YCHMU. OcHOBHEIC TCOPCTUUCCKHUC MMOJIOKCHUSA U XaAPAKTCPUCTUKNU MCTOOOB.

24, JKunkoctrast xpomatorpadus. TpeGoBaHUS K CTAIIMOHAPHBIM H TIOJIBH)KHBIM (hazam.
25.  HMounas xpomarorpadus. [IpuMepbl MpakTHYECKOTO TPUMEHECHHUS.
26.  T'azoBas xpomatorpadusi. TpeOoBaHHMS K CTAalMOHAPHBIM M TOABIDKHBIM (hazam.

IIpuMepsl IPaKTUYECKOTO IPUMEHEHHS.

27.  Kunernueckue Metozpl. [IpuHunn metonoB. MHAMKATOpHBIE peaklyu.
28.  Merposioruyeckie XxapakTepUCTUKH HEKaTAINTHUECKUX U KaTATUTUYECKUX METOJIOB.
29. [Torenunomerpus. PaBHoBecHslil noTeHnnan. CrnocoObl u3Mepenus noreHuuana. [psamas

NOTeHUUOMETpusl. IHANKAaTOpHBIE 3JEKTPOIBL.

30. Knaccudukanus MOHOCENEKTUBHBIX AIEKTPOAOB. XapaKTEPUCTHUKU HOHOCEIEKTHBHBIX
ANEKTPOAOB: JJEeKTpoAHas (yHKUUA, KOIPPUIUEHT CEJICKTUBHOCTHU, BpeMsl OTKIHUKA.
[TpakTHUeckoe NpUMEHEHUE HOHOMETPHUH.

31.  Ilorenmmomerpuyeckoe TuTpoBanue. OOmas xapakrepuctuka MeTtoma. CrocoOs
HAaXO0’KJICHUS KOHEUHON TOYKHU TUTPOBaHUs. IHIUKATOPHBIE 3JIEKTPObI B KUCIOTHO-OCHOBHOM U
OKUCIIUTEIbHO-BOCCTAHOBUTEIILHOM TUTPOBAHUHU.

32. Teopernueckue OCHOBBI KyjdoHOMeTpuu. 3akoHbl Dapanes. [Ipsmas KyrnoHOMETpHS.
VYcnoBusi MOTEHIIMOMETpUYECKUX u3MepeHuid: noctuxenue 100%-Horo BbIXOJa MO TOKY;
M3MEpPEHHUE KOJINYECTBA MIEKTPUUYECTBA; ONIPEIEICHUE KOHLA JIEKTPOXUMUYECKON PEAKIINH.

33.  Kynonomerpuueckoe THTpoBaHuE. Ilpumepsl ompeneneHust 3JIEKTPO-aKTHUBHBIX H
AIIEKTPOHEAKTUBHBIX BEIIECTB. DJIEKTPOr€HEPUPOBAHHBIE KYJTOHOMETPUUECKHE TUTPAHTHI.

34. Bonsramnepomerpusi. OcHoBbl MeTon1a. OCOOCHHOCTH AJIEKTPOXUMUYECKON STUCHKHU.
Teopernueckne OCHOBBI KilaccMueckod mossiporpaduu. XapaKTepUCTUKU MOJISPOTrPAMMBI.
[Torennman mnonyBonHbl. Juddysuonnsnii Ttokx. VYpaBHenue MWnbkoBuya. IIpaktuueckoe
MpUMEHEHHe Tosiporpadum.

35. KauectBennsiii ananus. [longporpaduueckuii ciextp. KonnuecTBeHHbIN aHaIu3.

36. CoBpeMeHHbIE pa3HOBUAHOCTU moJsiporpaguu. CrocoObl yay4IIeHUS COOTHOIIECHUS
dapaneeBCKUI/eMKOCTHBIH  TOK. BO3MOXHOCTM W OrpaHMYEHHs  OCHMIUIOTrpadUUEcKOH,
UMITYJIbCHOM U TIEPEMEHHOTOKOBO MoJsiporpaduu.

37. CyTb MeTO/1a MHBEPCUOHHOI BOJIBTaMIIEPOMETPHUH.
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38. AToMHBIE CIIEKTpBl. BaskHel1Me XapaKTepUCTUKU CIIEKTPAJIbHBIX JIMHUH (I10JI0KEHUE,

MHTEHCUBHOCTh, IIMpPUHA). B3auMOCBSA3b OCHOBHBIX XapaKTEPUCTUK CIEKTPAIbHBIX JIMHUHA C
IPUPOJON U KOJIMYECTBOM BELIECTBA (KaUE€CTBEHHBIN U KOJIMYECTBEHHbIHN aHaAIN3).

39.  ATOMHO-3MHCCHOHHBIM Metoa. Mcrounukn Bo3OyXIeHHs W aromu3zauuu. DPuU3MKO-
XUMUYECKHE MTPOLIECCHI B ILIA3ME.

40. KayecTBeHHBIE M  KOJNMYECTBEHHBIM ATOMHO-dMHCCHOHHBIM  aHanu3. Oobnactu
IIPUMEHEHHUs, METPOJIOTHYECKUE XaPAKTEPUCTUKH METOIOB.

41.  AToMHO-abcopOLMOHHBIN MeToA. OCHOBHbIE MPUHIMIIBL. Mcronp30BaHKUEe IIAMEHU IS
aTomMu3anuy BemecTBa. GU3NKO-XUMUYECKHE MTPOLIECCHI B IIJIAMEHSX.

42. Hennamennsle metonsl aromuzauuu. CeNEeKTMBHOCTh W YYBCTBUTEIBHOCTH METOJA.
ITprMeprl MPaKTUYECKOTO MPUMEHECHHUS.

43.  Cnekrpodoromerpuueckuii MeTo]l. OCHOBHON 3aKOH HOIJIOIIEHHS 3JIEKTPOMarHUTHOIO
U3IydeHuss. MoJspHbI KO3 QHUIUEHT moriomeHns. YyBCTBUTEIBHOCTE M CEIIEKTUBHOCTH
Metona. BeIOOp OnNTHManpHBIX YCIOBUE MpoBeaeHus (GoTomeTpuueckux peakuuii. MHTEpBan
OIpPEACIIAEMBIX ONITHYECKUX INIOTHOCTEM.

44,  OcCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIpHON JIOMHHECLEHIMU. 3akoH BaBuioBa. 3akoH
Croxkca-Jlommens. [IpaBuio 3epkanbHOM CUMMETPHUH CIIEKTPOB MOTJIOLUIEHHS U JIOMUHECLIEHIIUU
(mpaBuio JleBminHa). TylieHue JIFOMUHECLIEHLINN.

45.  Knaccudukauus mroMuHecHeHUUH. UYyBCTBUTEIBHOCTb U CEJIEKTUBHOCTh METO/A.

[TpuMepsl MPaKTUYECKOTO MPUMEHEHHUS.



JIucr akryanusanuy U3MEHEHUN
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