MHWHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHUHNCKOMU OEJJEPAIINN
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKIEHHE BBICILIETO

oOpa3zoBanus «VHI'yIICKU TOCYyJapCTBEHHBIN YHUBEPCUTET»
386001, Pecnybnuka Unrymerus, r. Marac, npocnekt U.b. 3s3ukoBa, 7
Ten/daxc: 8 (8734) 55-42-22 Http://www.inggu.ru E-mail: info@inggu.ru
Kadenpa xumun

«COI'NTACOBAHO» «YTBEPX/IAIO»
PykoBoauTens oOpazoBaTenbHON MPOrpaMMbl [TpopekTop 1o HaydHOU paboTe
I'ybapes A.1O.
oT « 22 » Masi 2024 r. oT « 23 » Mast 2024 r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI
«AHATUTHYECKAst XUMHS»

CrienimanbHOCTh
1.4.2. AHaauTudeckas XuMHUA

YpoBeHb 00pa3oBaHus
BbICIIee 00pa3oBaHMe — MOATOTOBKA KAAPOB BbIcHIell KBaTH(QUKALUH

dopma o0yyeHus - OUHAsA

Marac, 2024 r.
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He.ﬂl/l OCBOCHMA NTUCHHUIIIMHBI

Henabo OCBOCHUS TUCIHUILIMHBI SBISICTCS 00yUYE€HHUE TEOPETHUSCKUM U PAKTHUECKUM
OCHOBaM XHUMHUYECKUX, (UBUKO-XUMHUYECKUX U (U3HUYECKUX METOJIOB KOJIUYECTBEHHOTO
aHaJM3a U UAeHTU(UKAITIN BEIIECTB.

1. 3apauyu TUCHMILIMHDBI
3ajaya NUCUMIUIMHBI COCTOMT B TOM, YTO HAa OCHOBAHHMM IMOJYYEHHBIX TEOPETHUECKUX
3HAHUW W MPAKTHYECKOTO OBJIAJICHUS METOJIaMM aHallh3a, a TaKKe METOJaMu pacyeTa
PE3yIBTATOB IKCIIEPUMEHTA, aCIUPAHTHI MOTJIM MPaBUILHO BEIOMPATh METO/Ibl UCCIIEAOBaAHUS
BEIIIECTB B COOTBETCTBHM C IIOCTaBJICHHON Nepel HUMH MPOOJIeMOH, pa3paboTaTh cXemy

aHaIu3a, IPaKTUYECKU IIPOBECTU €r0 U UHTEPIPETUPOBATH IIOJIYYCHHBIC PE3YIIbTATHI.

3. MecTto JMCHMIUIMHBI B  CTPYKType OCHOBHOIi  mpodeccCHOHAIbHOI
o0pa3oBaTe/IbHON MNPOrpaMMbl IOCJIEBY30BCKOI0 IMpodeccHOHAJIBLHOIO 00pa3oBaHus
(aciupanTypa)

HucuunnuHa «AHaIUTHYECKass XUMHUS» OTHOCUTCS K CHELHUAJbHBIM JUCHUILUIMHAM
OTpaciid HayKd M HAyYHOM CHEIHalbHOCTH, BKIIOYEHHBIM B 00s3aTeNbHbIC JAUCHUILIMHBI
00pa30BaTeNbHOTO IIMKJIA OCHOBHOH Mpo)ecCHOHATFHOW 00pa3oBaTeIbHONH IMPOTPaMMBbI
MOCIIEBY30BCKOTO  MpodeccnoHaIbHOTO ~ 00pa3zoBaHuss 1O  crnenuanpHoctH 142  —
«AHamuTHYeCKas XMMHU» M BCero Ha ee u3ydenue orBoautcs 108 gaca (36 yacoB ayauTopHOR
pabotsl 1 108 vaca camocrosTeNnbHON paboThl). B cooTBeTCTBUU ¢ yueOHBIM IJIAHOM, 3aHATHUS
IIPOBOJSITCS Ha IEPBOM T'oJly 00y4eHUS.

JlucuuruiiHa TOTOBUT K PEUICHHIO CIEAYIONIMX 33734 Mpo(ecCHOHAIBHOW Hay4HO-
NEAArorn4ecKon JeATENBHOCTH.

B oGnactu negarorundeckoi 1esTeabHOCTH:

-yMEHHUE HCIOJIb30BaTh 3HAHWS M HABBIKM B NEJAArOTMYECKON JIE€ATENbHOCTH IpPHU
npenojaBaHUM JTaHHOW JUCIUIUINHBL.

B oGnacti HayyHO-UCCIEA0BATENbCKON AEATEIbHOCTH:

-yMEHHE MOCTaBUTh 3a7auy, IPOBECTU IKCIIEPUMEHT, CIeTIaTh BHIBOABI 1 OQOPMHUTD UX.

B o0macTt MeTOMHUYECKON NEATEIBHOCTH:

-yMeTh pa3OUTh CIIOKHYIO CTPYKTYpY IUCUMIUIMHBI HAa COCTAaBHBIE YaCTH, BBISIBHUTH
[JIaBHBIE U BTOPOCTENEHHBIE TEMBI, cocTaBisATh Y MK, PII/[ u npyrue noxymeHTSI.

4. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

[Ipouecc wu3ydeHHs JUCHUIUIMHBI HampaeieH Ha (OPMUPOBAHME CIEAYIOLIUX
KOMIIETECHITAH:

- BJIaJIETh OCHOBaMU TEOPUU AHATTUTUYECKON XUMUH,

- CHOCOOHOCTh MPUMEHSTH OCHOBHBIE 3aKOHBI XUMHH IMpPU OOCYXJECHUU IOJTYUYECHHBIX

PE3yIbTaToOB, B TOM YUCJIC C IPUMCHCHUCM I/IH(I)OpMaLII/IOHHLIX 0a3 JaHHBIX,
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- BJAACTh HAaABBIKAMH XHWMHNYCCKOI'O BKCHepI/IMeHTa, OCHOBHBIMHW AHAJIUTHUYCCKHUMU

METOJaMU HCCJIENOBAaHUS XMMUUYECKHUX BEIIECTB U MAaTCPUAJIOB;

- BIAJeTh HaBbIKAMU pPA0OThI Ha COBPEMEHHOW Yy4yeOHO-HAay4HOH ammapaType Npu
IIPOBEICHUN XUMHUUYECKUX JKCIIEPUMEHTOB;

- UMETh ONBIT PadOThl HA CEPHIHON ammaparype, MPUMEHSIEMOW B AaHAIUTHUYECKUX H
(U3UKO-XMMUYECKHIX HCCIEIOBAHUSAX;

- BJIaJIeTh METOJJaMH PETUCTPALIMM U 00paOOTKU pe3yIbTaTOB XUMUYECKUX

JKCIIEPUMEHTOB;
B pesynbrare u3ydeHus: AUCHUILTUHBI 00YJaIOLIHICS JOKEH:

3Harth:

- POJIb XUMUYECKOTO aHAJN3a;

- MECTO aHATMTHYECKON XUMHUU B CHCTEME HaYK;

- CYIIECTBO PEAKIM U IMPOIECCOB, UCIIOIB3YEMbIX B aHAIUTUYCCKOW XUMUH, TPUHIUTBI U

00J1acTH HUCIIONB30BAHUSI OCHOBHBIX METOJOB XMMHUYECKOTO aHain3a (XUMUYECKUX, PU3UKO-

XUMUYECKHX, (PU3UYECKUX );
- OCOOCHHOCTH TIPEJICTABJICHHUS PE3yIbTATOB HAYYHOW JIEATEIHPHOCTH B YCTHOW M NMHUCHMEHHOM
dopme nipu paboTe B POCCUNUCKHIX U MEKYHAPOTHBIX UCCIEAOBATEIBLCKAX KOJICKTUBAX;
- COBPEMEHHbIE METOJUKH M MOJIXOAbl TEOPETUYECKOTO0 M HKCIEPUMEHTAIBHOTO PEHICHHUS
KOMIUIEKCHBIX XMMHMYECKUX 3aJady C TPUBICYCHHEM COBPEMEHHOIO IapKa HWHHOBAI[MOHHOTO
obopynoBanus B pamkax HUP;

- 0COOCHHOCTU OOBEKTOB aHAIH3A.

Ymern:

-~aHAJIM3UPOBATh BCHICCTBA OPTraHNUYCCKOI'0 1 HCOPTraHUYICCKOT'O ITPOUCXOKACHUS,
-[IpOBOAUTH Ka4yeCTBECHHBIN M KOJINYECCTBECHHBIN aHaJInu3,;

- HUMETh TMpejCTaBiIeHHE 00 OCOOEHHOCTSIX paccMaTpPHBAEMbIX CHUCTEM U (OPMYJIUPOBATH

BBIBOJbI,

- (GopMynIHpOBaTh LEIM JIMYHOCTHOTO M MNPOPECCHOHATIBHOIO pa3BUTHS U YCIOBHS HX
JOCTHUKEHUS, UCXOAS W3 TEHACHUMHA pPa3BUTHS 00JacTH Mpo(ecCHOHATBbHON IesTeNbHOCTH,
3TanoB MpodhecCHoHaTbHOT0 POCTa, HHAUBUAYAIbHO-INYHOCTHBIX OCOOCHHOCTEH.

Baagers:

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

METOJJaMHU MaTEMaTUYECKOM U CTaTUCTUYECKOM 06p3.60TKI/I XUMHUYCCKUX TAHHBIX



5. OFbEM JJUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

Bupa yueOHoii padoThl

Bcero
JacoB

PacnpenesieHue 4acoB mo rogam
00y4eHust

lron | 2o ‘ 3ron 4 ron

AyauTOpHBIE 3aHATHS (BCEro)

144

18

B Tom uucine:

Jlexuu (JI)

18

ITpaxtrueckue 3ansatus (I13)

Koncynsraruu (K)

CamocrositeabHast padora (CP,
BCEro)

72

I
Koumponwvnas paboma

Tecm

3adanue nouckoso-
uUCcned06ameibCko2o xapakmepa

Hayunwiil pechepam

Tlooecomosxa k CeMUHRAapCcKum u
npakmu4yeCKuUM 3anAmusim

pyeue 6udvl camocmosmenbHou
pabomul

Bua npome:xyTOUHOM arTecTanuu:
(3a4eT, SK3aMEH)

3a4€T

OO0m1ast TPyAOEMKOCTb:  4achl

144

3a4CTHBIC CANHUIIbI
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6. Conep:xkaHue JAUCHUILIMHBI

6.1. Conep:xanue pa3aesia i JUAAKTHYECKON eTMHUIIBI

No Tema nexkuumn Komn-Bo
4acoB
JE.1. |Beenenue 2
JE.2. |MeTponornueckue OCHOBbI XUMHUYECKOTO aHATN3a 2
JIE.3. | TUmsl XUMHUYECKUX PEaKIUi B aHATUTUIECKON XUMUN 4
JE.4. IMetoab! 0OHapyXeHUs U UJIeHTU(DUKALINY. 4
JIE.5. IMetons! BeIENCHUS, pa3/IelIeHUs] U KOHIICHTPUPOBAHUS 4
JE.6. |['paBuMeTpruecKuii MeTO] aHaIH3a 4

1 o
KypcrBOM yKasaHbl NpMMepbl BUAOB CAMOCTOATENbHOM paboTbl.




JE.7. | D1eKTpOXUMHUYECKUE METO/IbI aHAIHN3a 4
JIE.8. |CrieKTpoCcKOnmMYEeCKre METOIbI aHATTN3a 4
JE.9. |Teopus u npakTuka npodbooTdopa v mpoOOIoAroTOBKH 4
JE.10.|{OcHOBHBIC 00BEKTHI aHAIH3A. 4

Uroro: 36

JE.1. BBenenue. [IpenMeT aHaTUTUUECKON XUMUH, €€ CTPYKTYypa. METOI0IOTMYECKHUE aCTIEKThI
AQHWINTUYECKOM XUMHHM; €€ MECTO B CHCTEME HayK, CBf3b C IIPaKTUKOH. 3HaueHue
QHWINTUYECKOM XHMMHUU B PAa3BUTUU €CTECTBO3HAHMS, TEXHUKH, SKOHOMHUKH. OCHOBHbIE
AHAIUTUYECKUE TMPOOJEMBbI: CHIDKEHHE Ipelena OOHapyXKEeHHs; IOBBIIMIEHUE TOYHOCTH U
n30UPaTeIbHOCTH, IKCIPECCHOCTH aHaiu3a; aHaiuu3 0e3 pa3pylleHHs; JOKalbHBIM aHaIu3;
JMCTAaHUMOHHBIA aHaIn3. Buapl aHanm3a: M30TOMHBIN, AJIEMEHTHBIA, CTPYKTYPHO-TPYHIOBOM
(yHKIIMOHANBHBII), MOJNEKYISAPHBIN, BEIIECTBEHHBIH, ()a30BbIA. XUMHUYECKHE, PU3NIECKUE U
OHOJOrMYecKre METOIbl aHaIn3a. Makpo-, MUKPO- U yIbTPAMUKpPOAHAIIN3.

OCHOBHBIE 3Tarnbl Pa3BUTUS aHATUTHYECKON XUMUU. COBPEMEHHOE COCTOSIHUE U TeHICHLINH
Pa3BUTHUS AHATUTHUYECKON XMMHHU: HMHCTPYMEHTAIM3allMsl, aBTOMAaTH3alus, MaTeMaTHu3allus,
MUHUATIOpU3ALMs, YBEIUUYEHUE A0IH (PU3NYECKUX METOJI0B, IEPEX0] K MHOTOKOMIIOHEHTHOMY
aHaJIN3Yy, CO3/IaHNE CEHCOPOB U TECT-METO/I0B.

JE.2. MeTposioruyeckre 0CHOBbI XHMHUYECKOI0 aHAJIH3a

OCHOBHbIE METPOJIOTUYECKHE MOHATHS W NPEICTABICHUS: H3MEPEHHE, METOAbl U
CpeICTBAa U3MEPEHMM, METpOJOrudeckre TpeOOBaHUS K pe3ylibTaTaM H3MEpPEHHH, OCHOBHbBIE
IOPUHIUIBI U CIIOCOOBI 00ecredeHus! T0CTOBEPHOCTU PEe3yJIbTaTOB U3MEPEHUH, MOTPEelIHOCTH.
OCHOBHBIE CTaJUM XMMUYECKOTO aHajau3a. BbpiOOp MeTona aHaim3a W COCTaBIEHUE CXEM
aHanm3a. AOcCoOTHBIE (0€39TaJOHHBIC) U OTHOCUTEIBHBIE METOJBI aHAIHN3a. AHATUTUYCCKUN
curHan u nomexu. O6beM HHPoOpMaUM B aHAIUTHYECKOM curHaie. CrocoObl ompeneneHus
COJIepXaHUs M0 JAHHBIM aHATTUTUYECKUX U3MEPEHUM.

OCHOBHBIE XapaKTEPUCTHUKH METOAA aHaJIM3a: IPABWIBHOCTb M BOCIPOU3BOJUMOCTb,
KOA(P(UIMEHT YYyBCTBUTEIBHOCTH, TpeNes OOHApPY>KEHUS, HIDKHSIS W BEPXHAS TpPaHMIIbI
onpezenseMbix coaepkanuil. Knaccudukanusa norpemnocteil ananuza. CucremaTuueckue u
ciydaiiHble MorpemHocTd. [1orpenHocT! OTIeNbHBIX CTaAui XUMUYecKoro aHainusa. Crocoobl
OLIEHKM MPaBUIBHOCTH: MCIOJIb30BaHUE CTAHJIAPTHBIX OOpPa3lloB, METOJ J00aBOK, MeETO

BAapbUPOBAHUA HABCCOK, COIMOCTABJICHUC C APYTHMHU MCTOAAMH. CTaHJIapTHI)Ie 0613331_151, ux
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U3rOTOBJICHHE, aTTecTalusi M Hcnoib3oBaHue. Craructuyeckas o0pabOTKa pe3ylbTaToB

W3MEpEeHH. 3aKOH HOPMAJIBHOTO paclpeesieHusl CIIyJalHbIX ommoOoK, t- u F-pacnpenenenus.
Cpennee, nucnepcusi, CTaHAapTHOE OTKJIOHEHUE. [IpoBepka rumoTe3bl HOPMaJIbHOCTH, TUIIOTE3bI
OJTHOPOJHOCTH pPe3ynabTaToB wu3MepeHuil. CrocoObl omeHKH mpaBmwibHOCTH. CTaHIapTHBIE
o0pasipl. CpaBHEHHE IUCIIEPCUU U CPEIHUX JIBYX METOIOB aHaiu3a. PerpeccnoHHBIN aHaIM3.
Hcnonp30BaHre METOJa HAUMEHBIITNX KBAIPATOB JUISI IOCTPOCHHSI TPATyHPOBOYHBIX TPa(UKOB.

TpebGoBaHust K METPOJIOTUYECKOM OIIEHKE B 3aBHCHMOCTH OT OOBEKTa U IIeJIM aHaIu3a.
CriocoObl TOBBIINIEHUS BOCIHPOU3BOJUMOCTA U MPaBWIBHOCTH aHanu3za. OpraHuzainus u
METOJIOJIOTUS. METPOJIOTHYECKOTO OOECIeUeHUs JCSATCIbHOCTH AHATMTHYECKON  CITy»XKOBI.
AKKpenuTanusi ~ aHaTUTHYeCKWX  Jaboparopwii. IloBepka  ammapaTypel, — aTTecTanus
HECTaH/IaPTHBIX CPEICTB U3MEPEHUN 1 METOAUK aHAIN3a.

JIE.3. Tunbl XUMHYeCKHX PeaKIiil 1 MPOIecCOB B AHAJINTHYECKON XUMUHN

OcCHOBHBIE THUIIBI XUMHUYECKUX PEAKIMI B aHATUTHYECKON XMMHH: KHUCIOTHO-OCHOBHBIE,
KOMILIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTAHOBICHUS. VICTIOIbp3yeMble MPOLECCHl: OCAXICHHE-
pacTBOpeHHe, IKCcTpakius, copouus. KonctanTsl paBHOBecus peakiuii u npoueccoB. CocTosHuE
BEIIECTB B UJCANBHBIX U pealbHbIX cuctemMax. CTpyKTypa pacTBOpUTEIEH H pacTBOpa.
ConpBaranusi, UOHU3ANMSA, aucconuanusa. [loBeneHue 53JIEKTPOIUTOB U HEIIEKTPOJIUTOB B
pactBopax. Teopus Jlebas-Xrwokkens. Kosdduuumentsr akruBHocTH. KoOHIEHTpannoHHbBIE
KOHCTaHThl. OmnucaHue CIOXKHBIX paBHOBecuid. OOmas W paBHOBECHAs KOHILEHTPALUU.
Y coBHBIE KOHCTAHTHI.

Kucnorno-ocHoBueie peakiuu. CoBpeMEHHBIE TMPEACTABIECHUS O KHUCIOTax |
ocHoBaHusix. Teopust bpencrena-Jloypu. PaBHOBecue B cUCTEME KHUCIIOTa - COMNPSIKEHHOE
OCHOBaHHUE U PacTBOpUTENb. KOHCTAaHThI KMCIOTHOCTH U OCHOBHOCTH. KHCIOTHBIE U OCHOBHBIE
cBoiicTBa pactBopuTeneil. KoHcranTa aBTomporonusa. BnusHue mpupoasl pacTBOpHUTENs Ha
CUJTY KHCJIOTHI ¥ ocHOBaHus. Huenupyromuit u nuddepennupyommii 3phekT pacTBOPUTENS.

Kucnotno-ocHoBHOEe paBHOBECHE B MHOTOKOMIIOHEHTHBIX cucTeMax. bydepHbie
pacTBOpBl U HX CBOWcTBa. bydepHas emkocTs. Boruncnenuss pH pacTBOpoB He3apsiKEHHBIX U
3apsHKEHHBIX KUCJIOT U OCHOBAHWI, MHOTOOCHOBHBIX KHCJIOT M OCHOBaHUM, CMECH KHUCIOT U
OCHOBAHMH.

Peaknun xomrekcoobpazoBanusi. TUITBI KOMITJIEKCHBIX COEAMHEHUHN, MCTOJIb3yEeMbIX B
aHanuthyecko xumuH. Kiaccupukanuss KOMIUJIEKCHBIX COCOUHEHHH 10  XapakTepy
B3aMMOJICHCTBHSI METAJUI-IUTaH, 1O OJHOPOJHOCTH JIMTaHJa W IEHTPaJbHOTO HOHA
(xommuiekcooOpazoBarensi). CBOWCTBA KOMIUIEKCHBIX COEAMHEHUHN, MMEIONINE aHATUTUIECKOE

3Ha4YeHHe: YCTOWYMBOCTb, PACTBOPUMOCTh, OKPACKa, JIETYYEeCTh.
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Crynenuaroe KOMILIEKCOOOpa3oBaHue. KonunuectBeHnHble XapaKTePUCTHKH

KOMIUIEKCHBIX COCIMHCHHMI: KOHCTAaHThl YCTOMYHMBOCTH (CTymeHYaThle W oO0Immme), (QyHKIus
oOpa3oBaHus (cpefHee JIMTAHAHOE YHCIO), (YHKIUS 3aKOMIUIEKCOBAHHOCTH, CTEIEHb
oOpa3oBanusi KoMmIiuiekca. DakToppl, BIUSIONME HA KOMIUIEKCOOOpa30BaHUE: CTPOCHUE
LHEHTPAJIBLHOTO aToMa M JIMTaH/a, KOHIEHTpalusi KOMIOHEHToB, pH, MOHHas cuia pacTBopa,
TeMriepatypa. TepMouHaMuuecKasi 1 KHHETUYECKasi yCTOMYMBOCTh KOMIUIEKCHBIX COSUHEHUH.
Bnusnue komiiekcooOpa3oBaHHS Ha PAacTBOPUMOCTb COEOUHEHHM, KHCIOTHO-OCHOBHOE
paBHOBECHE,  OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIM  MOTEHIMAl  CHCTEM, CTaOWJIM3aIUI0
pa3MYHBIX CTEMEHEeH OKHUCIeHHs 37eMeHTOB. CrocoObl MOBBINIEHUS YYBCTBUTEIHHOCTH U
M30UpaTEIHLHOCTH aHANIM3a C UCTIOIb30BAHUEM KOMIUIEKCHBIX COSAMHEHUM.

Teopernueckne OCHOBBI B3aMMOJICHCTBHSI OPraHUYECKUX PEareHTOB C HEOPraHUYECKUMHU
MOHAMU. BrusHUE HX MPUPOIBI, PACHONOKEHUA (YHKIMOHATBHO-aHATUTHUECKUE TPYIIIL,
CTEPEOXMMHUU MOJIEKYJ peareHTa Ha ero B3auMOJICHCTBUE C HEOPraHWUYECKUMU noHaMu. Teopust
AQHAJIOTHIA B3aUMOJICHCTBUS MOHOB METAJNIOB C HeopranmdeckuMu peareHtamu tuma H,O, NH3 u
H,S u kucnmopon-, a3or-, cepocojepKalliMi OpraHM4ecKUMHU peareHTaMu. OCHOBHBIE THIIBI
COeIMHEHUH, 00pa3yeMBbIX C y4aCTHEM OPTraHUYECKUX PeareHTOB. XeJaThl, BHYyTPUKOMILIEKCHbBIE
coequHeHUsl. PaKkTOpbl, ONMPEACNSAIOIINE YCTOMYMBOCTh XE€JIATOB. BakHeWIIME OpraHu4yecKue
peareHThl, MPUMEHSAEMbIE B aHAJM3E I pa3lieficHus, OOHApYKCHHS, OIPEICICHUS HOHOB
METaJIOB, JUIsl MACKUPOBAHUS U IeMacKUpoBaHus. OpraHnyeckue peareHThl sl OpraHu4ecKoro
aHanu3a. Bo3MOXHOCTH MCHOJIb30BaHUSI KOMIUIEKCHBIX COEIUHEHUN U OPraHUYECKUX PEareHTOB
B Pa3IUYHBIX METO/AaX aHAIH3a.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIMHU. JJICKTPOJHBIN TOTCHIMAI. YpPaBHEHHE
Hepucra. CranpapTtaelii u (GopMaibHbl TOTeHIUaNbl. CBS3b KOHCTAaHTHI PaBHOBECHS CO
CTaHIApTHHIMU TNOTEHIMalaMU. HampaBneHue peakuuu OKUCIEHUS M BOCCTAHOBJICHUSI.
®DakTOpHI, BIUSIONINE HA HAMPABICHUE OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuil. [lonstue
0 CMEIIIaHHBIX MOTCHIHAIaX. MeXaHU3Mbl OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

OCHOBHbIE HEOPraHMYECKUE M OpPraHUYECKUE OKHUCIHUTEIM W BOCCTAaHOBUTEIH,
NpUMEHseMble B aHaiu3e. MeToabl MpeABapUTENBHOTO OKHUCIEHUS W BOCCTAHOBJIEHUS
ONPEAEISIEMOrO JIEMEHTA.

[Tpomecchl ocaxkaeHuss U coocaxiacHus. PaBHOBecHe B CHCTEME PacTBOpP - OCAJIOK.
Ocanku u ux cBoiictBa. Cxema obpazoBaHusi ocanka. Kpucramnmmdeckue u amMmophHbIE OCaIKH.
3aBUCUMOCTh CTPYKTYPBHI OCaJKa OT €ro MHAMBUAYaJbHBIX CBOWCTB M YCJIOBHH OCaIEHUS.
3aBUCUMOCTH (POPMBI OCaZKa OT CKOPOCTH 0Opa30BaHUS M POCTA MEPBUYHBIX YacTHI]. DaKTOPHI,
BIIUSIONINE HAa PACTBOPUMOCTH OCAJKOB: TEMIIEpaTypa, HOHHAS CHJIA, EWCTBHE OJTHOMMEHHOTO

HOHa, pCaKknuun IpOTOHU3AIllNH, KOMHJ’IGKCOO6pa3OBaHI/I}I, OKHCJICHUA-BOCCTaAHOBJICHHUA,
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CTPYKTypa M pa3Mep 4acTHL. YCJIOBHs IOJNYYECHMsS KPUCTAUIMYECKMX OCaAKOB. I'OMOreHHoe

ocaxknenune. Crapenune ocanka. [IpuumHbl 3arpssHeHus ocaaka. Kimaccudukanus pasianaHbIX
BUJIOB coocaxaeHus. [lomoxuTenbHOEe M OTPULATENIbHOE 3HAYEHUE SIBJICHUS COOCAXACHUS B
aHanmu3e. OcoOeHHOCTH 00pa30BaHUS KOJUIOMTHO-AMCIEPCHBIX CUCTEM. Mcmoib3oBaHME
KOJUIOM/IHBIX CUCTEM B XUMUYECKOM aHAJIN3E.
JE.4. MeToabl 00HApPY:KeHUSI M HICHTH(PUKALUT

3anaun v BBIOOP MeTOa OOHAPYKEHUS U UACHTU(PHUKAIIMN aTOMOB, HOHOB U XUMHUYECKHUX
coenuHeHUH. JIpOOHBIM M CHCTEeMaTHYEeCKUU aHann3. DuU3nuecKrue METOJIbl OOHApYKCHHS W
UJICHTU(PHUKAIIMA HEOPraHMYECKUX M OPraHMYECKUX BeMIeCTB. MUKPOKPUCTAIIOCKOMUYECKUI
aHau3, MUPOXUMHUYECKHI aHan3 (OKpallMBaHUE IJIAMEHHU, BO3TOHKA, 00pa30BaHHUE IEPIIOB).
KanenbHplii aHanmu3. AHanu3 pacTUpaHHEM MOPOWIKOB. Xpomarorpadpuyeckue MeTOAbl
KaueCTBEHHOT0 aHaliu3a. OKCIPECCHbI KAaueCTBEHHBbIM aHalIM3 B 3aBOJICKMX M IOJIEBBIX

ycioBusix. [IpuMepsl mpakTHUYECKOro MPUMEHEHHUSI METOI0B OOHAPYKEHUSI.

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

OCHOBHBIE METO/Ibl Pa3/ICJCHUS] U KOHIIEHTPUPOBAHHUS, UX POJIb B XUMHUYECKOM aHaJIHU3eE,
BbIOOp u oreHka. CoderaHwe METOAOB pa3JeiCHUsT M KOHIICHTPUPOBAHUS C METOAaMH
onpeneneHHs{; FI/I6pI/IIIHI>I€ MCTOBI. OIIHOCTyHGH‘-IaTI)IG nu MHOFOCTyHCanTBIe HpOHGCCH
pasznenenus. Koncrantel pacnpenenenus. Koagdunuent pacnpenenenus. CTeeHb U3BICYCHHUS.
®daxkrtop pazaenenus. KoappuimeHT KOHIEHTpUPOBAHHUS.

Meroasl dKcTpakiuu. TeopeTHyecKkne OCHOBBI METOJOB. 3aKOH pacIlpeiesICHHs.
Knaccudukanus skcTpakinoHHbIX npoieccoB. CKOPOCTh AKCTpPAaKIUKU. THIBI 3KCTPAaKIIMOHHBIX
CHCTEM. YCIJIOBUS DKCTPAKLIMU HEOPraHUYECKHUX W OPraHUYECKUX COEAUHEHMU. PeskcTpakuus.
IIpupona M XapakTepUCTHMKa OJKCTpPareHTOB. Pa3ieneHue M KOHLEHTPUPOBAHUE DIIEMEHTOB
METOAOM BKCTpaKIII/II/I. OCHOBHI)IG OpFaHHHGCKHe peareHTm, I/ICHOJ’IBSYCMBIG JJIA paSI[eJ'ICHI/Ifl
AJIEMEHTOB METOJOM JKCTpakiuu. CelNeKTUBHOE pa3/elIeHHE HJIEMEHTOB METOJIOM TMo0opa
OpraHMYeCKHUX  pacTBopHuTeneid, wusMmeHenue pH BoaHolt  as3pl, MackupoBaHus U
JIEMACKUPOBAHUSL.

MeTOI[BI OCAXKIACHHUA U COOCAXKICHUA. HpI/IMeHeHI/Ie HeOpFaHquCKHX nu OpFaHI/I‘IGCKI/IX
peareHTOB Il ocaxaeHUs. CrocoObl pa3feieHus OCaXJACHHEM MO0 pPAacTBOPEHUEM IIpH
pa3nuuHbIX 3HaueHusx pH, 3a cueT oOpa3oBaHUS KOMIUIEKCHBIX COCTUHEHUN M TPUMEHEHUs
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEaKUMU. [ pynIoBble peareHTbl U MPEABSABISIEMBIE K HUM
TpeboBaHMs. XapaKTEPUCTUKH MAIIOPACTBOPUMBIX COCTMHEHHM, HanOO0JIee 9acTO UCIIOTh3YEMBIX
B aHaim3e. KOHIEHTpUPOBAHHE MHMKPOAIJIEMEHTOB COOCAXKJICHHEM HA HEOPraHWYECKUX U

OpPTaHUYCCKUX HOCHUTCIIAX (I(OJ'IJ'ICKTOan).
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Xpomarorpadudeckue METOAbl aHATN3a

Ompenenenne xpomatorpaduu. [loHATHE O TOABMIKHONM W HEMOJBWKHON (ha3zax.
Knaccugukanus MeTonoB 10 arperaTHOMY COCTOSHHUIO HMOJBM)KHOM M HEMOABMKHOW (a3, 1o
MEXAaHU3MY pas3felieHus, N0 TEXHHUKE BBINOIHEHUA. CrnocoObl MOIY4YEHHs] XPOMaTOrpamm
(poHTaNbHBINA, BBHITECHUTENBHBINA, ANMIOCHTHBINH). OCHOBHBIE MHapaMETPhl XPOMATOIPAMMBI.
OcHoBHOE ypaBHEHUE Xxpomarorpaduu. CenexTuBHOCTD u 3P PEKTUBHOCTD
xpomarorpaduueckoro paszaeneHus. Teopus Teopermueckux Tapenok. Kunermueckas Teopws.
Pa3pemenne kak Qaxkrop ontumuzanuu xpomarorpapuyeckoro mnpouecca. KauecTBeHHBIH U
KOJINYECTBEHHBIN XpoMaTorpa@uecKuil aHamms.

l'azoBast xpomarorpadus. ['azo-agcopbumonHas (ra3o-TBepAodaszHas) U  raszo-
KHUIKOCTHasg xpomarorpaguss. CopOeHTbl W HOcUTend, TpeOoBaHUMS K HUM. MexaHusM
pasnenenus. Cxema razoBoro xpomarorpacga. Koiaonku. J[eTeKTopbl, UX 4yBCTBUTEIBHOCTh U
ceJIeKTUBHOCTh. O0JacTH MPUMEHEHUSI Ta30BOM XpomaTorpaduu.

Kunkoctaas xpomarorpadus. Bumsl sxuakoctHoW xpomarorpaduu. Ilpemmymiectsa
BbICOKOA((heKTUBHOM  KUAKOCTHOM  Xxpomarorpadpuu (BDXKX). Cxema  KUAKOCTHOTO
xpomarorpada. Hacocbl, konoHKH. OCHOBHBIE THIBI JIE€TEKTOPOB, UX YYBCTBUTEIBHOCTh U
CEJIEKTUBHOCTb.

AncopOrioHHast KHUAKOCTHass Xpomartorpadus. HopmanbHo-(a30Bbii U 00pamieHHo-
(a3oBblil BapuaHThl. [lonsgpHbIE M HETOJIIPHBIE HEMOJBUXKHbBIE (a3bl U NPUHIMIBI UX BbIOOpA.
MoauduurpoBaHHble cUIMKareiIu kak copoeHTsl. [loaBrkHble (a3bl 1 NPUHIMIIBI UX BBIOODA.
O6uiacTu npuMeHeHus aIcOpPOLIMOHHOM )KUIKOCTHON Xpomarorpaduu.

HNonoobmennas xpomarorpagusa. CrpoeHue u  (U3HKO-XMMHYECKHE CBOMCTBa
MOHOOOMEHHUKOB. MloHOOOMeHHOe paBHOBecHe. CeneKTUBHOCTh HOHHOTO oOMeHa U (PaKTOpbI
ero onpenenstomme. OOnacTH NpUMEHEHUS HMOHOOOMeHHOM Xxpomarorpadguu. HMonHas
xpomaTtorpadust Kak BapuUaHT BBICOKOA((PEKTUBHOH HOHOOOMEHHOW  Xpomarorpaduu.
Oco0eHHOCTH CTPOEHUS U CBOMCTBA COPOEHTOB sl HOHHOM Xpomarorpaduu. O1HOKOIOHOYHAS
U JIBYXKOJOHOYHas MOHHasg Xxpomarorpadus, UuX TpeuMyllecTBa U  HEJAOCTATKH.
HNonoxpomaTorpapuueckoe  OmnpejaeieHHe  KaTHOHOB U aHMOHOB. MoH-mapHas u
nurangaooomMenHast xpomarorpadusi. OOmue npuHIUbl. [loaBMKHBIE W HEMOJABIMXKHBIC (Pa3bl.
O6acTu NpUMEHEHUsI.

OKCKIIIO3UOHHAss ~ XpoMmaTtorpadus. OOume npuHIunsl Merona. IlogBukHble U
HenoABIKHBIE (a3bl. OcoOeHHOCTH MexaHu3Ma pasfeneHus. OmnpenenseMble BellecTBa U
00J1acT TPUMEHEHHUS METO/Ia.

[TmockoctHast xpomartorpadus. OOmme npuHIUNBl pasaeneHus. CrocoObl MOTydeHHs

IJIOCKOCTHBIX XpOMATOT'paMM. Pearentsl s ux MIPpOABJICHUA. ByMCZOfCHClﬂ xpozwamoepaqbuﬂ.
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Mexanusmsl pazaeneaus. [lonsuxabie ¢aszbl. [IpenmymiecTBa U HeAOCTATKH. TOHKOCIOUHAS

xpomamoepagus. Mexanusmbl paznencHus. CopOeHTsl W moaBwkHBIC (a3el. OOmacTu
MIPUMEHEHUS.
JIE.6. 'paBUMeTpHYEeCKHIi MeTO/I aHAJIN3a

CyIHOCTbh TpaBUMETPUYECKOr0 aHAIN3a, IPEUMYILIECTBA U HeAoCcTaTKU MeToa. [Ipsamblie
U KOCBEHHBIE METO/Ibl ONIpEIEIeHNs. BaxkHelne opraHuueckue 1 HEOpraHu4eCKUe 0CaIuTelu.
[TorpemnocTu B rpaBuMmeTpuyeckoM aHanuze. OOmasi cxema omnpenenenuil. TpeboBanus K
OCaKIaeMOl U TpaBUMETpUUYECKO Gopmam. M3mMeHeHHs cocTaBa OcajKa MpH BBHICYIIUBAHUU U
IIPOKAIMBAaHUU. TepMOrpaBUMETPUYECKUI aHAIIU3.

[Ipumepbl NPaKTHUYECKOTO IPUMEHEHHUS TPaBUMETPUUYECKOTO METOJA  aHAIN3a.
Ornpenenenue xenes3a, allOMUHUSA, TUTAaHA B BUJE OKCUAOB. OmnpeneneHne Kanblus U MarHus;
MCTOYHHMKHU MOTPEUTHOCTEN MPHU UX OINpeaeeHnu. MeTosl onpeaesieHus kpemuus. [Ipumenenue
OpraHMYECKUX PEareHTOB AJIs ONpEAeSICHUs] HUKENs, KoOanbTa, IUHKA U MarHus.
Turpumerpuueckre MeTo bl aHaIU3a

Metonsl TUTpuMeTpudeckoro ananuza. Kiaccupukauus. TpebGoBaHus, NpenbsBIseMble K
peakiuu B TUTPUMETPUYECKOM aHanu3e. Buabl TuTpuMmeTpudeckux ompeseneHuid. CrnocoOsbl
BBIPQXCHHUSI KOHLIEHTPALlUH pacTBOPOB B TUTPUMETPUU. OKBHUBAJIEHT, MOJISIpHas Macca
HKBHMBAJIEHTAa, MOJIApHAsi KOHIEHTpaunus. [lepBuuHble U BTOpUYHBbIE CTaHIAPThl. PUKCAHAIBL
Bunbl kpuBblXx TuTpoBaHUs. DaKTOphL. BIMSIOUIME HA XapakTep KPUBBIX TUTPOBAHUS U
BEJIMYMHY CKayka TUTPOBAHHS B PAa3IMYHBIX MeToAax. Touka »KBHUBaJEHTHOCTH. CrocoObl
ornpezeNeHuss KOHEYHOM TOUKH TUTPOBAHMSI B PA3IMUHBIX METOaX.
Kucnorno-ocHoBHoe TuTpoBaHue. IlocTpoeHue KpUBBIX THUTpOBaHUS. BiMsHue BeIUYMHBI
KOHCTAaHT KHCJIOTHOCTH MJIM OCHOBHOCTH, KOHLIEHTPALUU KUCJIOT WJIN OCHOBAHUMN, TEMIIEPATYPHI
Ha XapakTep KpHUBBIX THUTpoBaHMs. KHCIOTHO-OCHOBHOE THUTpPOBAaHHME B HEBOJHBIX CpElax.
KucnorHo-ocHOBHBIE MHAMKATOPHI. [lorpemiHOCTH TUTPOBAaHUS MPH OINpPENEICHUHN CHUIBHBIX U
c1a0bIX KUCIOT ¥ OCHOBaHMI, MHOTOOCHOBHBIX KHCJIOT M OCHOBaHHM.

IIpumepsl NpakTHYECKOTO NpUMEHEHHs. [lepBHYHBIE CTaHAAPTBHI MJIs YCTAHOBJICHHUS
KOHIIEHTPALlUU pacTBOPOB KHUCIOT U OCHOBaHMM. IIpurorosnenue u cranaapTu3anus pacTBOpPOB
COJITHOM KHCJIOTBI M THApPOKCHAA HATpus. TUTpOBaHWE KUCIOT, OCHOBAHUH, CMECEU KHUCIOT U
cMmeceil ocHoBaHMil. AHanu3 cMmeceil kapOoHara M ruapokapOoHaTa HaTpus, KapOoHata M
rupokcuaa Harpus. OnpeneneHue azora 1no mMerony Keenbnans v coiel aMMOHUS NPSIMBIM U
KOCBEHHBIM MeToiaMu. OnpeiesieHne HUTPaToB U HUTPUTOB.

OKHCINTENbHO-BOCCTAHOBUTEbHOE THUTpOBaHUe. [locTpoeHne KpUBBIX TUTPOBAHMSL.

BrusiHMEe KOHIIEHTpaliu MOHOB BOJOPO/a, KOMILIEKCOOOpa30BaHMs, HOHHON CHJIBI pacTBOpa Ha
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XapakTep KpHUBBIX TUTpoBaHHs. CrocOOBI OINpeaesieHUus] KOHEYHOHM TOYKH THUTPOBAHMSL

[TorpemHoCcT! TUTPOBAHUS.

MeTtoabl  OKHCIUTEIbHO-BOCCTAHOBUTENBHOIO  TUTpOBaHus. llepmaHraHaroMmerpus.
Onpenenenune xene3a(ll), mapranna(ll), okcanaros, nepokcuaa Bo10OpPO1a, HUTPUTOB.

Nonomerpus n nogumerpust. Cucrema HoA-UOJUT KaK OKUCIUTENb WA BOCCTAHOBUTEIID.
Ornpenenenne apceHUToB, apceHaroB, xkene3a (III), menu(ll), ranoreHu -MOHOB, MEPOKCHUIOB,
KHCIIOT.

bpomaTomeTpusi, 1epuMeTpHs, BaHAJATOMETPHUs, TUTAHOMETPUS, XPOMOMETpPHI.
[lepBuynble u BTOpUYHBIE CTaHAapThl. lMcmonb3dyemble uHAMKaTOpbl. Ompenenenue
HEOPraHMYECKUX U OPTaHMYECKUX COCAMHEHHH.

OcagutensHoe TuTpoBaHue. [loctpoenune kpuBbIX TUTpoBaHMs. CrocoObl onpeneneHus
KOHEYHOW TOYKM TUTpOBaHMs; uHAMKATOphl. Ilorpemnoctn TutpoBanus. [Ipumepst
IIpaKTA4YecKoro npuMeHenus. Meroael ®onsrapaa, @asuca u Mopa.

Kommiekcomerpuyeckoe TtutpoBaHue. HeopraHmdeckue W OpraHM4ecKHe THTPAHTHI B
KoMILIeKcoMeTpuu. Mcnosap30BaHHe aMUHOIOJUKAPOOHOBBIX KHUCJIOT B KOMIIEKCOHOMETPHH.
[ToctpoeHne KpUBBIX TUTPOBaHHsS. MeETAJIOXPOMHbIE HMHJIMKATOpPbl U TpeOOBaHHUS,
npeabsBisieMble K HUM. BakHeillmne yHHBepcaidbHBIE U CIEHU(PHYECKHUE METAUIOXPOMHBIC
uHaAuKaTopel. CHocoObl  KOMIIEKCOHOMETPHYECKOTO  THTPOBAaHUS: MpsiMoe, oOparHoe,
KocBeHHOe. CeleKTUBHOCTh TUTPOBAHUS M CIIOCOOBI €€ MOBbIIeHUs. [lorpemHocTu THTpOBaHUSL.

IIpumepsl mpakTHyeckoro npuMmeHeHus. OmnpeneneHUe Kalblids, MarHus, >Xelesa,
QITIOMUHUS, MEJIH, IITHKA B PACTBOPAX YHCTHIX COJICH M ITPU COBMECTHOM IPUCYTCTBHH.

JE.7. dinekTpoxumMmu4ecKkue MeTO/IbI AaHAIN3A

OOmast xapaktepucTuka MeToJoB. Kiaccupukamus. DIESKTPOXUMHUECKUE SUCHKH.
WHAMKAaTOpHBIA  3MEKTPOJ W 3JEKTPOJ CpaBHEHHUs. PaBHOBECHble M  HEpaBHOBECHBIE
AIIEKTPOXUMHUYECKHE CUCTEMBI. SIBIICHHS, BO3ZHHUKAIOMIME NPU MPOTEKAaHWHW TOKAa (OMHUYECKOe
naJieHue HalpsOKeHHsI, KOHIIEHTPAIMOHHAs ¥ KHHETHUYeCcKas mosspu3amnys). [lonspuzanronabie
KPHUBBIE U UX UCIOJIb30BAHUE B PA3IMYHBIX FTEKTPOXUMUUYECKHX METO/1aX.

[Torenromerpus

[Ipsimass nmoreHuuomerpus. M3mepenune mnoteHuuana. OOpaTumble M HeoOpaTHUMbIE
OKHCITUTEIFHO-BOCCTAHOBUTENbHBIE CHUCTEMBL. VHAMKAaTOpHBIE AIEeKTpoasl. HoHomeTrpus.
Knaccugukanuss HMOHOCENEKTHBHBIX — DJIEKTPOMOB.  XapaKTEePUCTHKH  HOHOCEIEKTUBHBIX
AIIEKTPOAOB: AIEKTPOAHAS (YHKIUS, KOIPPUIIMEHT CETEeKTUBHOCTH, BpeMsl OTKIHKa. [Ipumepsl
NPaKTUYECKOTO TMpHUMeHeHHus noHoMmeTpuu. Ompenenenue pH, MOHOB MIETOYHBIX METAIIOB,

TaJIOIrCHU-UOHOB.
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HOTGHHI/IOMGTPI/I‘-IGCKOC TUTPOBAHUC. H3meneHue QJICKTPOAHOTO TMOTCHIMAIa B

nporecce TUTpoBaHusA. CrocoObl OOHApyXEHHMs KOHEYHOH TOYKM THTPOBAHUS B PEAKIMSX:
KHUCIIOTHO-OCHOBHBIX,  KOMILJIEKCOOOPAa30BaHUs,  OKUCIIEHUSA-BOCCTAHOBIIEHUS;  Ipolieccax
OCAKICHMSL.

[Tpumepsl mpakTUyeckoro mpuMeHeHus. Tutpoanue (ocpopHOi, cMmeceil CONSTHON u
OOpHOM, COJITHOU M YKCYCHOM KUCJIOT B BOJHO-OPTaHMYECKUX cpenax. OnpeneneHue HoJu0B U
XJIOPU/IOB TIPU COBMECTHOM IIPUCYTCTBUM.

Kynonomerpust

Teopernueckue ocHOBBI MeTona. 3akoH Papanes. CrocoObl ompeaeseHus KOJINYeCTBA
anekTpudectBa. Ilpsmas KyjloHOMeTpHsi M KyJIOHOMETpUYeckoe TuTpoBaHue. KynoHomerpus
IOpU IOCTOSHHOM TOKE M IIOCTOSIHHOM IIOTeHLMasne. BHeWHss W BHYTpPEHHsAs TIeHepanus
KYyJIOHOMETPUUYECKOT0 THUTpaHTa. THUTpOBaHHWE 3JIEKTPOAKTUBHBIX M 3JIEKTPOHEAKTHBHBIX
KOMIIOHEHTOB. OrmnpejesieHue KOHEYHOM TOYKM TUTpoBaHuA. lIpenmyiectBa U OrpaHUYEHUS
METOJIa KYJIOHOMETPUYECKOTO TUTPOBAHUS IO CPABHEHUIO C JPYTUMU TUTPUMETPUUYECKUMU
METO/IaMHU.

ITpumepsl npaxkTHueckoro npuMeHeHus. OmnpenesneHue MalbIX KOJUYECTB KHUCIOTHI U
MIETIOYH, THOCYIb(aTa HATPHsL, OKUCIUTENECH-NOHOB METAJIIOB.

Boapramnepomerpust

WupukartopHble anekTpoabl. Kiaccudukaiuss BOJIbTaMIEPOMETPUYECKUX METOJIOB.
[TonydyeHne W XapakTepHCTHUKa BOJIbTaMIEpHOM KpuBoil. [IpenenbHbiii nuddy3MOHHBIN TOK.
[Tonsporpadust. YpaBHenue MnpkoBuda. YpaBHeHue nossporpaduueckoil BoaHsl MibkoBuya -
['eiipoBckoro. [lotenuman nonyBonHbl. MneHTudukanus u onpeaesieHue HEOPraHWYEeCKUX WU
OpraHMYECKUX coequHeHHH. COBpEMEHHBIE BUABI  BOJBTAMIIEPOMETPUM: IpsAMas U
WHBEPCUOHHAs, IIEPEMEHHOTOKOBAas;  XPOHOAMIIEPOMETPHUsSI C  JIMHEHHOW  pa3BepTKOMN
(ocummnorpadus). IlpeumymiectBa uW  OrpaHHYEHHs] 1O CPaBHEHHUIO C  KJIACCHYECKOM
nossiporpadueii.

Amnepomerpuueckoe TUTpoBaHue. CylmHOCTH MeToAa. MHIMKATOpHBIE 3JIEKTPOJBI.
Be100p noTeHnMana HHANKATOPHOTO AJIEKTPOAa. BUIbI KpUBBIX TUTPOBAHMSL.

[Ipumepsl  MpaKkTUYECKOTO IMPUMEHEHHSI BOJILTAMIIEPOMETPUYECKMX METOJOB U
aMIepPOMETPUYECKOr0o TUTpoBaHUsA. CHATHE U paclIu(PpOBKa MOJISIPOrpaMMbl HHIUBUIYATbHOTO
nenongpusaTopa - HoHa Mertaiia. CHATHe mojsporpaduueckoro crekrpa. OmnpeneneHue
KOHIIGHTPAllMM BELIECTB METOAOB TIPajyMpOBOYHOTO Trpaduka U METOJOM J00aBOK C
HCIIOJIb30BaHUEM KJIACCHYECKOH, ocuuuIorpaduyecKoi, MePEeMEHHOTOKOBOM

BOJIbTAMIIEPOMETPHUH. AMIIEPOMETPUYECKOE TUTPOBAHNUE [IUHKA U OMXpoMaTa Kajus.
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CpaBHUTENbHAS XapaKTEPUCTHKA YYBCTBUTEIBHOCTH M M30MpPATENLHOCTH, OOIacTei

MPUMEHEHHUS AIEKTPOXUMUYECKUX METOJIOB.
JIE.8. CnekTpockonuyecKue MeToAbl aHAIHU3a

CrexTp 3JeKTpOMarHuTHOro u3iny4deHus. OCHOBHbBIEC TUIbI B3aUMOJICHCTBUSI BEIIECTBA C
U3ITy4eHUEM: dIMUCCHS (TEIUIOBasl, JIIOMUHECIICHIIUS ), TIOTJIoNIeHue, paccesiHue. Kinaccuduxanms
CIEKTPOCKOMUYECKUX METOAOB 1o 3Heprun. Kimaccudukarwms criekKTpoCKOMUYeCKX METOIO0B Ha
OCHOBE CIEKTpa 3JEKTPOMAarHUTHOI'O H3JIyUYEHHUs: aTOMHas, MOJEKyJspHas, abcopOIuOHHAs,
SMUCCHUOHHAS CIIEKTPOCKOIIHS.

Crektpel aromoB. OCHOBHBIE U BO30YXJICHHBIE COCTOSIHHS aTOMOB, XapaKTEPUCTHKHU
COCTOSIHMI. DHepreTuueckue nepexoasl. [IpaBuna ordopa. 3aKOHbBI UCITYCKAHUS U MOTJIOIICHUSI.
BepoaTHOCTH AJIEKTPOHHBIX MEPEXOJ0B M BpPEMEHa >KM3HU BO30YKIEHHBIX COCTOSHHUU.
XapakTepUCTUKH CIIEKTPAIbHBIX JIMHHI: MOJI0KEHHUE B CIIEKTPE, NHTEHCUBHOCTD, TIOMYIITUPUHA.

CrexTpsl MOJIEKYJ; UX OCOOCHHOCTU. CXEeMbl SJEKTPOHHBIX YPOBHEH MOJICKYJIBI.
[IpeacraBnenre O TMOTHOW SHEPIHH MOJEKYJI KAaK CYMMBI 3JIEKTPOHHOHM, KoJIeOaTeNIbHON U
BpaiatenbHoi. OCHOBHBIE 3aKOHBI TOTJIOMICHMS AJIeKTpoMarHuTHoro uznydenus (byrepa) u
3akoH u3nyueHus (Jlomakuna-Ileii6e). CBsi3p aHAIUTUYECKOTO CHUTHANAa C KOHILEHTpaluen
OIIPEAEIIAEMOr0 COSAMHEHMUS.

Anmaparypa. CrnocoObl MOHOXpOMAaTH3allMU JIyYUCTOH sHepruu. Kiaccupukanus
CHEKTpaJIbHBIX MPUOOPOB MX XapakTepucTuku. [IpuemHuKH uznydeHus. MHCTpyMeHTalbHbBIE
nomexu. [IlyMbl 1 OTHOIIIEHHE CUTHAJI-IIIYM; OLIEHKa MUHUMAJIbHOTO aHATUTUYECKOTO CUTHAIA.

MeTo/1bl aTOMHOM ONTUYECKON CIIEKTPOCKOITUN

ATOMHO-3MHUCCHOHHBIA MeTOA. VICTOUHUKH aTOMHU3AINU U BO3OYKICHHS: DJIIEKTPHUUECKUE
pa3psibl (IyroBblie, HCKPOBBIE, TOHWKEHHOTO JaBJICHHUS ), TUIAMEHa, TIa3MOTPOHBI, UHIYKTUBHO-
CBSI3aHHAs IIJla3Ma, JIa3epbl; MX OCHOBHBIE XapaKTepUCTUKH. DU3MUECKHE U XHUMHYECKHUE
MIPOIIECCHl B UCTOYHUKAX aTOMH3AIIUU U BO30YKICHHS.

Cnexrporpaduyeckuii U CIEKTPOMETPUUYECKUNM METOJbl aHalu3a, HUX OCOOEHHOCTH,
obnactu mnpumeHeHHs. KauecTBEeHHBI W KOJNMYECTBEHHBIM aHAIM3 METOJOM SMHUCCHOHHOMN
cnekTpoMeTpun iameHu. OCHOBHas ammapatrypa: crekTporpadbl, KBaHTOMETphl. [InamenHbie
dboToMeTpbl M CHEKTPOPOTOMETPHl. METpPOJIOTHYECKUE XapaKTEPUCTUKA W aHATUTHYECKUE
BO3MOKHOCTH.

ATomHO-(yopeciieHTHBIA MeTo. [IpuHIMn MeToaa; 0COOEHHOCTH U IPUMEHEHUE.

ATOMHO-a0COpPOLIMOHHBIA  MeTOA. ATOMHU3aTOphl (TUIAMEHHBIE U HEIJIAMEHHBIE).
Wcrounnku u3nydeHus (JaMIIbl C MOJBIM KaTOOM, UCTOUYHHUKHU CIUIOIIHOTO CTIEKTpa, JIa3ephl),

UX XapakTepucTHKu. CrnekTpaibHble U (U3NKO-XMMHYECKHE MMOMEXH, CIIOCOObI UX YCTPAHEHUS.
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MeTpOHOFI/I‘-IGCKI/IC XapaKTCPUCTHUKHU, BO3MOKHOCTHU, NPCUMYIICCTBA U HCAOCTATKU MCTOHA,

€ro CpaBHEHHE C AaTOMHO-IMHUCCHOHHBIM METOJIOM.

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

Meroasl aTOMHOM PEHTIEHOBCKOM CIIEKTPOCKOIIUU

PentreHoBckue crekTpsl, UX 0co0eHHOCTH. CrOcOOBI reHepalii, MOHOXPOMAaTH3aIlul U
perucTpallid  PEHTTEHOBCKOIO  M3JIydyeHMs. Buabl  PEHTI€HOBCKOW  CIIEKTPOCKOIMH:
PEHTI€HOOMUCCUOHHAs,,  PEHTreHoa0CcopOLMOHHas, peHTreHoguyopecueHTHas.  IlpuHiun
PEHTI€HOOMHUCCHOHHON CIIEKTPOCKONHHU; PEHTI€HOCIEKTPAIbHBI MUKpPOAHATU3 (3IEKTPOHHBIN
30H1). OCHOBBI PEHTI€HO(IIYOPECHEHTHON CHEKTPOCKOIUHN; OCOOCHHOCTH U 3HAUYEHHE METO/a
(OBICTpBIN Hepa3pyLIAIOIIUKA MHOTO3JIEMEHTHBIN aHAJIKN3); IPUMEPbI UCIIOJIb30BaHMSL.

MeTobl MOJIEKYJIIPHON ONTHUYECKON CIIEKTPOCKOINH

MonexymsipHasi ~ abcopOnuoHHast — crekrpockonust — (crekrpodoromerpus).  CBsizb
XUMHYECKON CTPYKTYpPBI COCIMHEHHS ¢ aOCOPOIMOHHBIM CIIeKTpoM. DYyHKIIMOHATBHBINA aHATIN3
0 KojeOaTeabHBIM M 3JEKTPOHHBIM  crekTpaM. CBA3b ONTHYECKOHW IUIOTHOCTH €
KoHIeHTpauueil. OCHOBHOHM 3akoH cBeronoriouieHus. OCHOBHbIE NPUYMHBI OTKJIOHEHUS OT
3aKkoHa (MHCTpYMEHTalbHbIe U (pu3uko-xumuueckue). IloHsATHE 00 MCTHHHOM M KaXyHIeMcs
MOJIIPHOM KO3 (DUIIUEHTE IMOTIIOIICHUS.

CriocoObl MoslyuyeHHsI OKpallleHHbIX coequHEeHu. POoTOMETpUYECKHE aHAIUTHYECKUe
peareHThl; TpeboBaHUs K HUM. CrocoObl ompezereHus KOHLEHTpaluu BeuiecTB. M3mepeHue
BBICOKMX, HM3KHMX ONTHYECKHUX IUIOTHOCTeH (auddepeHnuanbHbiii  MeTon). AHamu3
MHOTOKOMIIOHEHTHBIX cucTeM. [IpuMeHeHne Merosna s MCCIeA0BaHUs peaklUii B pacTBopax
(KOMIUIEKCOOOpa3oBaHMsl, MPOTOJIUTHYECKUX, IPOLIECCOB Aarperanuu), COMPOBOMKIAIOLUINXCS
U3MEHEHHEM CIIEKTPOB MOIJIOIIEHUS. MeTpojoruyeckue XapakTepUCTUKH U aHAIUTHYECKUe
BO3MOXHOCTH. [IprMephI MpakTHUECKOTo MPUMEHEHHS METO/A.

MonekynspHas ~ JIOMHHECHEHTHAs  CIEKTPOCKOIIHS. Knaccudpukanus  BUIOB
JIOMHHECHEHIIMU TI0 MCTOYHUKAM BO30YXIEHUS (XeMUIIOMHHECHEHINs, OMOTIOMUHECHEHIINS,
AIIEKTPOTIOMHUHECIICHIIUS, (POTOIIOMUHECIIEHIIUS U JIp.), MEXaHU3MY U JUIUTEIbHOCTU CBEYECHHSI.
Onyopecuenius u pochopecenusa. Cxema Ao6monckoro. 3akon Crokca-Jlommens. ITpaBuio
3epKaibHON cummerprn JleBmmHa. DakTOPHI, BIUSAIONINE HA HHTEHCUBHOCTD JIIOMHUHECIICHITHH.
Tymenue momuHecueHun. CriekTpaibHble U GU3UKO-XUMHUECKHe moMexu. KomnuecTBeHHBIN
aHaJM3 JIIOMHUHECLUEHTHBIM METOA0M. MeTpoornyeckiue XapaKTepUCTUKU M aHATUTHYECKHUE
BO3MOXKHOCTH MeTona. (CpaBHEHHME BO3MOXKHOCTEM MOJIEKYISIpHOM aOCcopOLMOHHONW U

HIOMHHGCH@HTHOﬁ CIICKTPOCKOIINH npu OMpECaACIICHUU HEOPTaHUYCCKUX COG)IPIHGHI/Iﬁ.
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[TpeumymiecTBa JIIOMUHECHIEHTHON CIEKTPOCKONUU TMPH HACHTU(PHUKAIMU M OINpeeIeHUN

OPraHUYEeCKUX COCTUHECHUH.

MecTo U pojb CIIEKTPOCKOIMUYECKUX METOJIOB B aHAIUTUYECKOM XUMHM U XMMUYECKOM
aHaJIN3e.

ABTOMaTH3a1M aHAJIN3a U UCIIOJIL30BaHue DBM B aHAJIMTUYECKON XUMUHU
Hcnonb3oBanue OBM B aHanmuTHYeCKOW XMMHUHU: cOOp M mepBUYHAas oOpaboTKa pe3yabTaToB
aHanmu3a; o00paboTKa MHOIOKOMIIOHEHTHBIX CIIEKTPOB M XpOMATorpaMM. YIpaBJieHHE
QHAJIUTUYECKUMM ~ IIpUOOpaMu, CcO3JaHHe TUOPUAHBIX  YCTPOWCTB  aHanmu3aTop-OBM.
[InanupoBanue U onTUMHU3aLU dKcriepuMeHTa. CuMILIeKc-onTuMu3anus. PacueTsl paBHOBeCHi.

MareMaTHuECKUE METO/IbI B IPAKTUKE PAOOTHI XMMUKO-aHATUTUYECKHUX JTAOOPATOPHIA.

ABToMaTH3alMs M MeXaHW3alMs ~ XUMHYECKOro  aHaiau3a.  ABTOMaTHU3auus
HEPUOJIMYECKOT0, JUCKPETHOIO aHaliM3a M HENpPEephIBHONO aHaiu3a B MoToke. IIporoudno-
WH)KEKIIMOHHBIA aHanu3. ABTOMAaTU3WPOBAaHHBIE MPUOOPHI, CHCTEMBI U KOMILIEKCHI, aBTOMAThI-
aHAJIM3aTOPbl Ul JIaOOpaTOPHOIO M INPOM3BOJICTBEHHOIO aHaiu3a. lIpumepbl COBpEMEHHBIX
BbICOKO3()(DEKTHBHBIX aHATUTUUYECKUX NTPUOOPOB-aBTOMATOB (ra30aHAIN3aTOPhl, XPOMAaTO-Macc-
CIEKTPOMETPBI, aBTOMATUYECKHE MTPUOOPBI U CUCTEMBI JUIsl TPOTOYHO-UHKEKLIMOHHOT'O aHAJIN3a,
JUIst 0TOOpaA 1 aHaJIKM3a MPod KOCMUYECKOI0 BELIECTBA, 1a00paTOpHbIE pabOThI).

JE.9. Teopusi u npakTUKa Npo600T6OPa U MPOHONOATOTOBKH

IIpencraBuTesbHOCTH MPOOBI; B3aMMOCBSI3b C 0OBEKTOM U METOAOM aHaiu3a. PakTopsl,
oOycloBnMBalOIIMEe pa3Mep M crnocod orbopa mpeacTaBUTeNnbHOR mpodbl. OTOOp mPOO
TOMOT€HHOTO U TeTeporeHHoro cocrtaBa. CrocoObl MOTy4YeHHUs cpenHed NpoObl TBEPHBIX,
KUAKUX U Tra3000pasHbIX BEIIECTB; YCTPONCTBA M MPHUEMBI, HCIOJb3YEMbIE IpPU 3TOM;
nepBUYHas 00pabOTKa U XpaHeHHe MPo0; JO3UPYIOLIHE YCTPOICTBA.

OcHoBHBIE cIOCOOBI TepeBosia MpoObl B (GopMy, HEOOXOAMMYIO Ul JAHHOTO BHJA
aHaJM3a: pacTBOPEHHE B pa3jIMYHbIX Cpelax; CHEKaHue, CIUIaBJICHHE, pa3JIoKEHHWE TOJ
JEICTBUEM BBICOKMX TEMIIEpaTyp, JaBJIECHMsI, BBICOKOYACTOTHOTO paspsiia; KOMOWHHUPOBaHUE
pasIMYHBIX TPUEMOB; OCOOCHHOCTH pAa3JOXKEeHHUs OpraHuueckux coeanHeHui. CrocoOsbl
YCTpaHEHUS M yueTa 3arps3HeHUi U MOTepb KOMIOHEHTOB IpU MPOOONOATOTOBKE.

JE.10. OcHoBHBIE 00bEKTHI aHATH3A

OOBeKTBl OKpYXarollel cpeibl: BO3AyX, MPUPOAHBIE U CTOYHBIE BOJIbI, aTMOC(EpPHbIE
0CaJIKH, ITOYBBI, JOHHBIE OTJIOKEHUS. XapaKTepHbIe 0COOCHHOCTH U 3a/1a4ul UX aHaJu3a.

Hed1s 1 HepTenpoaykTsl. [lonyuenue, nuccienoBanue.

buonoruueckue n MeAMIMHCKHE OOBEKTHl. AHAIUTHYECKHE 33Ja4yd B ATOM 00JIacTH.

CaHUTapHO-TUTUEHUYECKUN KOHTPOJIb.
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I'eonorudeckne OOBEKTHl. AHAINW3 CHIUKATOB, KapOOHATOB, MKEIE3HBIX, HHKEIb-

KOOAJIbTOBBIX PY/[, MOJUMETANINYECKUX PYII.

Mertamipl, cIUIaBbl W Jpyrue HPOAYKThl METAIIypru4ecKodl IPOMBIIIJICHHOCTH.
OHpGI[eJIeHI/Ie YCPHBIX, HBCTHBIX, PCIAKUX, 6HaF0p0,IIHBIX MCTAJJIOB M aHallu3 HX CIIJIaBOB.
AHanu3 HEMETAJUIMYECKUX BKIIOYEHHH M OIpPENEICHHE TIa3000pa3ylouiux IpuUMeced B
MeTainax. KoHTposb MeTamnypruueckux Iponu3BOACTB.

AtoMHble Matepuasbl. OmnpeneneHue TOpHs, YypaHa, IUIYTOHMs, TPaHCILIYTOHHUEBBIX
3JIEMEHTOB ¥ HEKOTOPBIX IPOAYKTOB JE€JICHHUSL.

Heopranuueckue coeauHenus.. BemectBa 0co00i  4uCTOTBI (B TOM — 4HCIE
IIOJIYTIPOBOJJTHUKOBBIE MaTE€pUallbl, MaTepUalbl BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJUMOCTH);
OIpe/ieIeHue B HUX MPUMECHBIX W JICTUPYIOIIUX MHKpPO3JeMEeHTOB. [10CIOMHBIN U JOKaIbHBIN
aHaJIM3 KPUCTAJIJIOB U IJICHOYHBIX MaT€pHaJIOB.

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

CrnenuanbHble OOBEKTHl aHANIM3a: TOKCUYHBIE U PAJIMOAKTUBHBIC BEIECTBA, TOKCHUHBI B
IMUIICBBIX MPOAYKTAX, HAPKOTUKH, B3PBIBUYATBHIC W JICTKOBOCINIAMCHAIOIIUCCA BCHICCTBA, I'a3bl,

KOCMHUYECKUE OOBEKTHI.

6.2. Paznennl gucuuiuinabl (JE) u BUABI 3aHATHH

Ne Ne TUIAKTHYECKOU €IMHUIIEI Yacwl 1o BUIaM 3aHATHH Bcero:
Jlexknuu IIpakTuy. Cam.
3aHSTHS pabota
JIE 1 | Beenenue 2 1 12 15
JAE 2 | Merpoioruyeckue oc- 2 2 12 16
HOBBI XUMHYECKOTO
aHaJm3a
JE Tunsl XUMHYECKHUX 2 1 12 15
peaKkuuii B aHAIMTU-YECKOU
XUMHUH
JE Metonbl oOHapyXeHUs U 2 1 10 13
UJEeHTU(UKAIIH.
JAE5 | Metonbl BBIJCIICHUS, 2 1 12 15
pasleneHuss W KOHIICH-
TPUPOBAHUS
JAE 6 | I'paBuMeTpUYecKHiA METO 2 4 10 16
aHaimsa
JAE 7 | DnekTpoxuMuyeckue 2 4 10 16
METO/IbI aHAJIH3a
JE 8 | CriekTpocKOoInYecKue 2 2 12 16
METO/IbI aHAJIH3a
JAE 9 | Teopus U MpaKTHKa 2 2 14 18
npoboorébopa u  mpobo-
MTOJITOTOBKH
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OcCHOBHBIE 0OBEKTHI 4
aHAJIN3A.

NTOI'O

18 18 108 144
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7. CamocTosiTeJIbHAasI paﬁoTa aCllUpaHTOB (HaI/IMeHOBaHI/Ie TEM, HX COACPKaAHUC, 00beM B

qyacax)

CaMocTosiTe1bHAsi padoTa acIHUPaAHTOB MPOBOAUTCS B (OpME H3YUEHHS OTIEIbHBIX

TCOPCTUUCCKHUX BOIIPOCOB I10 HpeﬂHaFaGMOﬁ JIUTECPATypPC U CaMOCTOATCIILbHOI'O pCHICHUSA 3aaa4 C

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

Bo Bpems

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

O6ubmMoTeyHsIM POHAAM U JJOCTYNOM K ceTh VIHTepHeT.

TEMATHYECKUM IVIAH camMocTosTeabHOii paGoThI

No Tema Koma-Bo
4acoB

1. |Cxema anamm3a m0pUpPOIHOTO 0OBeKkTa, ee ortambl. [IpenBapurensHoe 4

2
oOcrenoBaHue

2. |[Ipobootbop oOpasuoB Boxa, mouB, Bo3ayxa. [IperncraButenbHas mpooa, 4
pasoBas npoba, cmemanHas npobda. [Ipodomnoaroroska.

3. |Mertonuka ananuza. Pesymbrar ananmuza. OIlleHKa KadecTBa COIJIACHO 4
CanlluH u apyrum crannapram 1 HopMaTUBaM. YTIpaBJIsIOLIee pEIICHNE

4. |Bumel OOBEKTOB aHamM3a: MPHUPOAHBIE BOJBI, XO3SIMCTBEHHO-TTUTHEBBIC 4
BOJIbI, TEXHOJIOTUYECKUE PACTBOPHI, CTOYHBIE BOABI U Jp. CHcTeMaTH4eCKui

5. |Cucrematuveckuii aHanmu3 Bofbl. [IpaBUIBHOCTH MHOTOKOMIOHEHTHOTO 4
coctaBa. Ilpumepsl aHanu3a OOBEKTOB. CTOYHBIE BOABI U Jp.

6. |Ompenenenue OpraHOJIEITUYECKHX, (UBUKO-XUMHUECKUX u 4
0aKTEpPUOJIOTUYECKUX CBOMCTB NMUTHEBOM BOJBL. YPOBHU KOHIIEHTpAIUi
MHUKpPO- MAaKpOKOMITOHEHTOB.

7. |Ompenenenue OpraHOJIEITUYECKHX, (UBUKO-XUMHUECKUX u 4
0aKTEepHUOIOrMYECKUX CBOMCTB POJHUKOBOM BOJbl. YPOBHM KOHIIEHTpALUi
MHUKpPO- MAaKpOKOMITOHEHTOB.

8. |Omnpenenenue OpPraHOJIENITHYECKHUX, (U3UKO-XUMHYECKUX u 4
OaKTEpUOJOTHUECKUX  CBOMCTB MPOMBILIEHHOM  BOJBL.  YPOBHHU
KOHIEHTpaluii MUKPO- MaKPOKOMITOHEHTOB.

9. |Knaccudukamus BOI XHUMHUECKOMY COCTaBY U MHHEpAIHU3AIHUH, IO 4
CBOIICTBaM pacTBoOpaA.
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10. |OcHoBHBIE MapaMeTpbl cocTaBa BoA: pH, MuHepanu3amus, CyXol OCTaTOK, 4
OKHCIISI€EMOCTb, MYTHOCTb, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIHAT,
pacTBOpEHHBIC OpPraHUYECKHEe U HEOPraHWYECKHUE BEIECTBA, PACTBOPEHHBIE
rasel M Jp. PacderHele mapaMmeTrpbl, aHAJIUTHYECKU OIpeAessieMble
napameTpsl. HopMupyembie mapameTpsl.

11. |PacueTHble mapameTpbl, aAHATUTHYECKH OMNpEAEsieMble  IapaMeTphl. 4
HopmupyeMmsble napameTpsl.

12. |OcHoBHBIE paBHOBECHs B MOACHCTEMAx BOJHBIX pacTBOpoB. KapOoHaTHas 4

R 2.
noacuctema (CO,, HCO3', CO3%).

13. |®dazoBas HEOAHOPOIHOCTh. MI3MEHAEMOCTh cOCTaBa BO BpeMeHHU (copOrus, 4
3arpsizHeHue, OuoTpanchopmarus).

14. |Mertoabl ompeneneHuss Makpo- W MHUKPOKOMIIOHEHTOB BOJ M IIOYB. 4
Honomerpust n moHHast xpomarorpadus B anamuze OOC.

15. |Ananus nouB. OrmpeneneHre (PUNKO-XUMHUECKUX XapPAKTEPUCTUK 4
(MJIOTHOCTB, BIIAYKHOCTH, IUIACTHYHOCTH, COACP)KaHHUE WMOHOB, KaJHs,

16. |Amnanu3 Bo3ayxa. CoaepxaHue OpraHMUeCKuX U IpYrux npumecei. 4

17. |MccnenoBaHue BAMSHUE HAa IPOJYKTUBHOCTh IOYB HEPTE3arpA3HEHUM. 4

18. |HccnenoBanue 0caaKoB, BBIMAJAIOMUX HA TeppuTopun PU. 4

19. |OcHOBHBIC TPUHIMIIBI, YYUTHIBAIOIIUECS MpPU pa3paboTKe PEKOMEHJIAIHA 4
10 NOTPEOJICHUIO MHILEBBIX BELIECTB

20. |HeoOxommmoe cojiep:kaHue B CYTOYHOM YeJIOBEeKa palioHe, OCIIKOB, )KHPOB, 4
YIJI€BOAOB, BATAMUHOB M MUKPO3JIEMEHTOB.

21. |benku,  JKUpbI,  YIJIEBOABIL,  MHUKPOKOMIIOHEHTBHI,  ONpeAessroIne 4
OpraHOJIENTUYECKHE Ka4eCTBa MPOTYKTOB

22. | CeHCOpHBI OpPraHONENTUYESCKUN aHATU3. 4

23. | XWUMHUYECKUH aHAIIU3 MUIIEBOTO CHIPhS U Ka4eCTBa CEIbCKOXO03SIICTBEHHOTO 4
CBIPbSL.

24. |CoBpemeHHbIC TpeOoBaHMs K aHamu3y. Ilepexox Ha coBpeMeHHbBIE (DU3UKO- 4
XMMHUYECKHE METOJbl aHaIN3a (MHCTPYMEHTAJIbHbBIE) MUIIEBBIX MPOIYKTOB,

25. |Bocnpou3BOIuMMOCTb, SKCIPECCHOCTh METOIOB aHAIIN3A. 4

26. |DOU3NKO-XMMHUYECKHE METOIBI TSt aHam3a MUIIEBBIX, 4
CeNIbCKOXO03SHCTBEHHBIX MPOJYKTOB U CBHIPbHS

27. |Xpomartorpapudueckue  METOAsl B (DU3MKO-XMMHYECKOM  aHAIM3e 4
HPUPOJHBIX 00BEKTOB.

Hroro: 108
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8. PecypcHoe oGecnieueHue.

Kadenpa Xumuu pacnomaraer KaJpoBBIMH peCypcaMiy, TapaHTUPYIOUIUMHU KadecTBO
MOJTOTOBKU acCMupaHTa Mo crneuuaibHoctu [.4.2. AHanumuyeckas Xumus B COOTBETCTBUHU C

OI'T.

8.1. O0pa3oBaresibHbIE TEXHOJIOTHH

Marepuansl  y4eOHOW AMCHUMIUIMHBI MPEAOCTABISAIOT BO3MOXKHOCTb — aclHUpaHTaM
NOJYYUTh TPEJICTABICHUE O TEOPETHUECKUX OCHOBAaX HAyKH, aKIEHTHPOBAaTh BHUMaHHE Ha
BOXHEUIINX KATEropusx, e€ METOI0JIOTUH, 3aKOHOMEPHOCTSX C LENbI0 (POPMUPOBAHMS 3HAHHIA,
YMEHUH U HaBBIKOB, HEOOXOIUMBIX ISl YCHEIHON NPO(eCcCHOHAIbHON e TEIbHOCTH.

IIpu pa3paboTke [IaHHOIO Kypca YUMUTBIBAIOTCA CYLIECTBYIOIIME B COBPEMEHHOMH
AHATUTHYECKOW HayKe, MHOT00oOpa3re METOJ0B aHAIN3a OPTraHUYECKHUX BEIIECTB, JOCTH)KEHUS B
00JTaCTH  COBPEMEHHOTO AHAJIUTHYECKOTO0 OO0OpYyIOBaHMSA, CYIIECTBYIOIINE HOPMAaTHUBHBIC
NOKyMeHTbl. OCBOEHHE JaHHOW JUCLUILIMHBI IPETyCMaTPUBAET, YTO JOMOIHUTEIBHO BCE TEMBI
Kypca M3y4aloTcs AaclupaHTaMu CaMOCTOSTeNbHO. IIpM 3TOM  yuuThIBaeTcs, uTO Ha
NPEIIECTBYIONIMX YPOBHSAX OOYYeHHsS acCIUpaHTBhl yXKE€ HMENH 3HAKOMCTBO C OCHOBHBIMHU
MIOJIOKECHUSMHU HAYKH M UMEIOT COOTBETCTBYIONIYIO TIOJTOTOBKY.

OO0pa3oBarenbHbli Ipolecc MO AUCHUILUIMHE OpraHu30BaH B (opMe ydeOHBIX 3aHITUIH
(koHTakTHasg pabora (ayOUTOPHOW U BHEAYAUTOPHON) OOydaroluxcs C MpernojaBareieM, U
caMmocTosiTeNIbHas paboTa oOydaromuxcs). YdeOHble 3aHATUS IPEJCTaBICHBI CIEAYIOLUIMMU
BUJAMHU, BKJIIOYasi ydeOHBbIC 3aHATHS, HANpPABICHHbIE HA TPOBEJICHHE TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH:

[l jexuuw;
[l mpaxTHYecKue 3aHATHSA,
[l MHIUBUAYyaJbHBbIE KOHCYJIbTAllMM M HWHBbIE Y4eOHBIE 3aHATHSA, IpelycMaTpUBaIOLINe

WH/IMBUIYAIbHYIO0 paboTy MperoaaBatelis ¢ 00yJaronumcs;

[ camocrosTenbHas padoTa 00yJarommxcs;
[ 3aHATHS UHBIX BUJIOB.

VYaenvHbIl Bec 3aHATUN, NPOBOJMMBIX B HMHTEpakTUBHON Qopme He wmenee 30%.
[TpuMeHsieMble BHUIbI MHTEPAKTHBHBIX METOAOB OOY4YEeHHs - MpoOIeMHas JEKUus, JICKIUs ¢
3aIJIaHUPOBAHHBIMU OIIMOKaMHM, JIEKIUSA-BU3yanu3anus (C Mpe3eHTanuei), JeKIus-TucKyccus,
JTUCKyccHst (1ebaThl) MO TeMaM CaMOCTOSATENbHOM paboThl, TBOpYECKHE 3ajaHus, paboTa B
MaJIbIX TPYTIIaX, HHTEPAKTHUBHAS AKCKYPCHS, TPYIIOBOE OOCYKACHUE (KPYTIIBIA CTON), METO]
MIPOEKTOB U JIp.

IIpy OCBOEGHMHM IUCHUUIUIMHBI «AHAnIUMUYECKAs XUMUs WCHOIb3YIOTCA CIEAyIOIue

COUC€TaHusA BUI0OB yqeGHoﬁ pa6OTLI C UHTCPAKTHUBHBIMU MCETOJaMU U (I)OpMaMI/I opraHu3anuu
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MMO3HaBATEIILHOM ACATCIbHOCTH CTYACHTOB JJIA q)OpMI/IpOBaHI/I}I COOTBCTCTBYIOIIIHUX

KOMIIETEHIIMH U TOCTUKEHUS 3aIUIaHUPOBAHHBIX PE3yJIbTATOB O0yUEHHUS:
- Ha JIEKUUAX: KOHCIIEKTUpOBaHHE, Oecena, HarygHble ayAMO- U BUIEOMATEpHasbl; aHAIU3
COBPEMEHHOM JINTEpATyphI U JIp.;
- B OpraHU3aIllii CaMOCTOATEIBHOM paboThl: H3y4eHUE TEOPETHUECKOTO MaTepHralia TUCIIUILITHHbI
¢ wucnonb3oBaHueM Internet-pecypcoB, MHPOPMALMOHHBIX 0a3, METOAWYECKHUX pPa3pabOTOK,
creuuanbHOM y4eOHOM UM HaydyHOM JIUTEpaTypbl, BBIIOJHEHHE TBOPUYECKUX, HAY4YHO-
UCCIIEI0BATEIbCKUX 3aJJaHUM, TMCbMEHHBIX Pa0OT, KOHTPOJIBHBIX 3aJlaHU, TECTOB U JIp.;
- B HAY4HO-HCCJIEIOBaTEIbCKOM paboTe: IOATOTOBKA IO 3aJaHHONM TeMaTHKe 0030pOB
auTeparypel, pedepaToB ¢ HCIOIb30BaHHEM Internet-pecypcoB, HHGOPMAIMOHHBIX 0a3,
METOAMYECKHX Pa3paboToK, ClelUalIbHON yueOHOM U HAy4HOM JIUTEpaTypsl U JIp.

JUig JMI ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbsI IIPELYCMOTPEHA OPraHU3alus

KOHCYJH)T&HI/Iﬁ C UCITIOJIb30BaAHHEM BHCKTpOHHOﬁ IIOYTHI.

8.2. Marepua/ibHO-TeXHHYECKOE OCHAIIlEHHE.

MartepuanbHo-TeXHHYeCKOoe oOecreueHne y4eOHOro mporecca Mo JUCIHILIAHE
OTIPE/ICIICHO HOPMATUBHBIMH TPEOOBAHHSIMH, PETJIAMCHTUPYEMBIMH TPHKa3oM MUHHUCTEpPCTBA
oOpazoBanus u Hayku PD Ne 986 ot 4 oktabps 2010 r. «O6 yrBepkaeHun deneparbHbIX
TpeOoBaHUil K 0O0pa3oBaTeNbHBIM YYPEXKICHUSM B 4YacTM MHUHHUMAJIbHOW OCHAIIEHHOCTU
yueOHOro mpoiiecca U 000pyI0BaHUS yueOHBIX TOMEIIeHHiT», DelepallbHbIM TOCY1apCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHJAPTOM BBICIIIETO 00pa30BaHUs MO HAMPABIICHUIO TIOJITOTOBKH.

Jnst mpoBeAeHUsT BCEX BHUIOB YYEOHBIX 3aHATUW 1O JOUCHUIUIMHE W 00€CTICUEHUS
WHTEPAKTUBHBIX METOJIOB OOY4YEHHS, HEOOXOJUMBI CTOJNBI, CTYNbs (Ha TPYIIY MO KOJHMYECTBY
MOCAJOYHBIX MECT C BO3MOKHOCTBHIO PACCTAHOBKH MJII KPYTJBIX CTOJIOB, TUCKYCCHI, Mpouee);
JIOCKa WHTEpPaKTUBHAs C paboOunM MeCTOM (MYJIbTUMEIUNHBIA MTPOEKTOP C DKPAaHOM M pabouuM
MECTOM); JKeJIaTeJIeH JOCTYN B MH(OPMAITMOHHO-KOMMYHHUKAITMOHHYIO CeTh «HTepHeTY.

B coorBerctBue ¢ TpeboBanusmu OI'T BO npu peanuzanuu HacTOSIIEH TUCIUTLIAHBI
OIIOIT BO HeobxoauMO TakXke YYHTHIBAaTh 00Opa3oBaTellbHbIE MOTPEOHOCTH OOYYAIOIIUXCS C
OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBs, OOECreYrBaTh yCIOBUS Il HX 3((HEKTUBHOM
peanu3anuy, a TakKe BO3MOXXHOCTH O€CHpEensTCTBEHHOrO0 JOCTyna OOydJaromuxcsi ¢
OTPaHHYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbsI K 00BbEKTaM HWH(PACTPYKTYphl 00pa30oBaTEIHLHOTO
YUPEKICHUS.

IIpakTUKkym
1. Becol aHanmuTHYECKHE, TEXHUYECKHE.

2. Cnexrpodoromerp CD-46.
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3. Cnektpodoromerp asyxiayueoit Spekord-210 Plus

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

5. ®orokonopumerpbl KOK-2, KOK-2MII.

6. Monomepsr 1130, Dxcnept, AKBUIIOH.

7. AtomHO-abcopOumoHHbI crnektpomerp «MI'A-915» ¢ mporpamMmmMHBIM OOecTeYeHHEM U
Ha0OpOM JIaMmil.

8. PrytHbiii mopo3umetp Ilackans 140

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

10. VYcranoBka audQepeHINaTbHO-TEPMUUECKOTO ¢ TEPMOTPABUMETPUYECKOTO aHaln3a
«Tepmockan-2»

11. Cucrema kanmuisipaoro snekrpodopesa 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. MepHas mocyna, CTYNKH Ui MPOOOMOATOTOBKM W3 araTa ¥ SIIMBI, YalllKW, THIJIH W3
TUTaTUHBI, KBapIia, CTEKJIOYTIIEPO/Ia.

17.Lentpudyra, MenbpHULBI TaOOPaTOPHBIE

18. CBY munepanuzarop «MuHOTaBp-2»

Hepeweltb ulzd)opﬂmuuomzblx Iﬂ@Xll()ﬂOZl/llz, GKIIO4asl nepedenb npocpammHoco
obecnevyenus u LlH(ﬁOpﬂf'lCH/ﬂ/IOHHbZX CnpasovHvlx cucmem

1. JlunensuoHHoe nmporpamMmHoe 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. ITporpammusiii kommieke MMUC “Jlekanat”
1.5. Tlporpammusiit kommuiekc MMUC “Busyansnas Ctynus TectupoBanus™
1.6. ITporpammusiit kommiekc MMUC "TIJTAHBI"
1.7. Ilporpammusnii kommuieke MMUC "OJIEKTPOHHBIE BEJJOMOCTHN"
1.8. IIporpammusnii  kommuieke MMUC  BEB-IIPUJIOXXEHUE "TIPUEMHAS
KOMUCCUS-OHJIAH"
1.9. TIporpammusrii kommiekc MMUC "TIPUEMHA Sl KOMUCCHU A"
1.10. Tporpammusrii komrieke MMUC "BEJIOMOCTH OHJIAMH"
1.11. TIporpammusrii kommieke MMUC «PTIJT OHJIAMH»
1.12. YuuBepcanbHsbIii ctaructrueckuii maker STADIA
1.13. 1C 3apmnara u Kaapst
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1.14. 1C KamuH: pacueT 3apaOOTHOH TIaThI

1.15. AutuBupycuoe 10 Kaspersky endpoint security

1.16. CrpaBouHo-tipaBoBas cuctema “T'apant”

1.17. 1C byxranrepus
2. C 2004 rona pynkunonupyet INTERNET-neHTp CBOOOJHOTO AOCTYMA MIPH YUTATHHOM 3aJie

OuOINOTEKH.

KomnbroTepHble Kiacchl YHHBEPCUTETa OCHAILlEHBbl CUCTEeMaMu IporpammupoBanus (MS
Visual Basik, Visual Basik for Application), npuknanasimu nmakeramu (MS Office, Word, Excel,
Power Point, Outlook Express), mepeBogunkamu (Promt). Tak:ke KOMITBIOTEPHBIE KIIACCHI
VYHuBepcurera ocHauleHbl afganTuBHOW cpenoi TectupoBaHus (ACT), Ha ocHOBE KOTOpoOi
pa3paboTaHbl TECTbl JUISI CTYIAEHTOB [0 JUCHMIUIMHAM  OOLIENpO(EecCHOHANBHOTO U
CHENHATBHOTO OJIOKOB TUCIMIUIMH y4eOHBIX IJIAHOB.

DJeKTpOHHBIE 0a3bl JAHHBIX, K KOTOPBIM 00€CIIeUeH JOCTYII.

Ha3Banue pecypca Ccbuika/noctyn

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

00pa30BaTEIbLHBIM PECYPCAM»

«O6pazoBaTenbHbIi pecypc Poccrum» http://school-collection.edu.ru

®denepanbHblii  00pa30BaTENbHBIA TOpTAN: yupexaeHus, | http://www.edu.ru
nporpammsl, cranaaptsl, BY3s1, 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-0nbnmoreyHas cucrema [PRbooks http://www.iprbookshop.ru

DneKTpoHHO-O0nbnoTeunas cucrema Uurl'y https://lib.inggu.ru/

NudopmanmonHo-nipaBoBas cucrema «I apanm» CereBast BepcHs, JOCTYIIHA CO
BCEX KOMITHIOTEPOB B

KopropatuBHoO#l cetn Uarl'Y

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

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

3. Prezi (o6men npe3enrtanusmu) http://prezi.com/

4. WikiWall (onnaitHoBast MapkepHas gocka) http://www.wikiwall.ru/

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

6.B momors acriupantam http://www.dis.finansy.ru

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

8.Poccuiickuit XuMHKo-aHATUTHYECKUH 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/

24
9. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecneyeHue JUCIUILIMHBI

9.1. OcHoBHas1 IUTEpaTypa
9.1.1. DeKTPOHHBbIE yueOHbIe U3AaHus (YUeOHUKH, yUeOHbIe T0co0ust).
1. Xapuronos l0.f. Ananutndeckast xumusi. B 2 xH. Yue6. [[nst 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. Ananurnueckas xumusi. KauecTBeHHbI XUMUYECKUT
aHamu3: npaktukym. M.: TDOTAP- Menmua, 2009 http://marc.rsmu.ru:8020/marcwe
b2/Default.asp

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

(rpaBUMETpUS, PKCTPAKIUSA, HEBOAHOE THTPOBAHUE, (PU3UKO-XMMHUYECKHE METOJbl aHaIH3a).

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

4. DneKTPOHHBIN 3ala4HUK 10 aHanuTHueckoi xumuu coct. I'.H. Illpaitoman, O.H. bynrakosa,

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

9.1.2. DyieKTpOHHBIE 0a3bl JAHHBIX, K KOTOPbIM O0ecre4eH JOCTYII.

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». OcuosHas 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 TeopeTmueckue 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 g 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

MeTo/ibl aHamm3a. [IpakTrdeckoe pykoBoactBo. M.: Jlanb, 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 aHATUTHYECKOW XMMHUHU. YUeOHMK Juii By30B. B 2-x xH. Ku.l. OOmme BOmpocsl.
Metonpl paznenenus. Ku.2. Meronsl xumudeckoro ananusa. Ilox pen. FO.A. 3onoroBa. M.:
Bricmas mxona. 2004.361 c., 503 c.

9. BacunweB B.I1. Ananutrdaeckas xumus. B 2-kaurax. M.: [Ipoda, 2003r.

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

12. DnexkTpoaHaTUTHYECKHE METOIbI: TEOPHsI U MIPAKTHKA : mep. ¢ auriL. / Pex. @. llonbi. - M.:

bunowm. JlabopaTopus 3Hanui, 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, Bepuep. Ontuueckas CEKTPOCKOMUS AJsi XMMUKOB U OMOJIOTOB: mep. ¢ aHri. / B.

[Imuar. - M.: Texnocdepa, 2007. - 368 c.: ui., Tadn. - (Mup QU3MKU U TEXHUKH ).

15. N.K.IlutoBuu. Kypc ananurnveckoit xumun: yueOnuk s By3oB / M.K. LlutoBuy. - 9-e usn.,

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

16. }O.5. Xapuronos. IIpumepsl 1 3aaun 10 aHATUTUYECKON XUMHUU: (TPaBUMETPHS,
HKCTPAKLUS, HEBOJIHOE TUTPOBAaHUE, (PU3UKO-XHUMHUYECKHE 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.AnekcangpoBa 9.A., l'aiinykoBa H.I'. Anamutuueckas xumusa. XUMHUYECKME METOIbl aHAIM3A:
VYuebHuk u npaktukym. -M.: FOpaiit, 2015.
2. Jlypwe FO.JO. CripaBOYHUK 11O aHATTUTHYECKON XUMUU. — 7-€ u3ll. M.:Anbsuc, 2007

3. Herpyxun, O.M. Ananutuueckas XuMus. XMMUYECKHE METO/IbI aHalu3a: YdyeOHoe nocobue /
O.M. [lerpyxuH. - M.: Anbsiac, 2016. - 400 c.

4. BanoBa, M.A. AHanuTu4eckasi XuMus U (PU3UKO-XMMHUECKHE METO/IbI aHaIH3a: YueOHoe
nmocobue / M.A. MBanosa. - M.: 1| PUOP, 2013. - 289 c.

4. JI.A.AnakaeBa, 3.X.Cynteirosa. KauectBennsiit ananus. Y4uebnoe nmocodue. Marac, 2008

9.2. lono/tHUTEIbHAS JTUTEPATypPa

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 anam3. 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 (KombutioBa) B. Ananutuyeckass XuMusi U (PU3MKO-XUMHUYECKHE METOABI aHAIU3a:
npakTukyM. - M.: JamkoB u K., 2013. -200c.

4. Ortro M. CoBpeMeHHbIE METO/IbI aHAIUTHYECKOU XxumMuu. M.: JIpoda, 2003-2004r.
5.®u3nyYecKue METO/Ibl MCCICIOBAaHUS HEOPraHMYECKUX BEIISCTB: ydel. mocoOue uisi By30B /
[Tox pen. A.b. Hukomnsckoro. - M.: Akagemus, 2006. - 448c: ui. - (Beiciee npodeccuonanbHoe
obpazoanmue). (Homym. YMO)

6. Tokcukonoruueckast 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. Meroapl cnekrtpodoromerpun B Y® U BuUAMMONH 00JacTsIX B
HEOPraHMYECKOM aHaiu3e: mep. ¢ moibck. / 3. Mapuenko, M. banbuexak. - M.: bunom.
JlaGopatopus 3nanui, 2007. - 712 c: wi. - (MeTo1bl B XUMHH ).

8.JIypee, HOmuit FOnpeBuu. CripaBounuk mo ananutudeckod xumuu / F0.1O. Jlypee. - 6-¢ u3j.,
[mepened. ¢ uza. 1989 r.]. - M.: Anbsinc, 2007. - 447 c.: Ta0., CXEMBI.

9. Hpyros, FOpuit CrenanoBud. [Ipo6onoAroroBka B 9KOJOTHYECKOM aHAlM3€: MPAKTHUECKOE
pykoBoacteo / FO.C. NpyroB, A.A. Pomun. - 3-¢ usn., mon. u mepepad. - M: bunom.
Jlaboparopus 3Hanui, 2009. - 855 c.: un. - (Meroab! B XUMHUN).

10. Hpyros, HOpuii CrenanoBud. AHanu3 3arpsA3HEHHBIX Ovochep M MULIEBBIX MPOAYKTOB:
npaktudeckoe pykoBojctBo / FO.C. [Ipyros, A.A. Ponun. - M.: bunom. JlaGopaTopust 3HaHuil,
2007. - 295 c.: un. - (MeToibl B XUMUH).

11. dpyroB, IOpuit CrenmanoBud. AHamu3 3arpsA3HEHHON TIOYBBI W OMACHBIX OTXOJOB:
npaktuueckoe pykoBojictBo / FO.C. JIpyros, A.A. Poaun. - M.: bunom. JlabopaTopus 3HaHH,
2007. - 424 c.: un. - (MeTo1bl B XUMUHN).

10. ATTecTanus Mo JUCHUILIHHE.

Ha yd4eOHBIX 3aHATHSAX AaCHUPAHTHl BBIOJNHSIOT 3alUIAHUPOBAHHBIE HACTOSIIEH
OporpaMMOil  OTJeNbHBIE BHIBI y4eOHBIX palboT. YueOHoe 3amaHue (pabora) cuuTaercs
BBITTOJIHEHHBIM, €CJIM OHO OIIEHEHO IPETI01aBaTeNIeM MOJI0KUTEIBHO.

B pamkax camocTosITenbHONW pPabOTHl O0YYaIOMIMECs OCYIIECTBISIIOT TEOPETHUECKOE
U3ydeHHe AMCIUIUIMHBI C YYETOM JIEKIIMOHHOTO MaTepHhalia, TOTOBATCA K TPAKTHYECKUM
3aHATHUSAM, BBIIOJHSIIOT JOMAIIHEe 3aJaHus, OCYLIECTBIISIOT MOJATOTOBKY K MPOMEXYTOUHOM

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

OCYIIIECTBIISIETCS B COOTBETCTBHHM C IOJIO)KEHHEM O TEKYIIeW aTTecTaluud OO0y4aroIluXcs B
YHHUBEPCUTETE.

[To wroram TeKyiiel arrecTauuy, BEAYIIMI IPENOJaBaTelb OCYLIECTBISIET TOMYCK
oOyuaromerocst K IpoMeXyTO4YHOHN aTTeCTaluu.

JlomycK K NPOMEeKYTOYHOM aTTecTAluM Mo JucuuIuinHe. OOyyaromuiics 10mycKaeTcs
K IPOMEXYTOYHOM aTTeCTallud MO AUCUUIUIMHE B CIy4yae BBIIOJHEHUS UM BCEX 3aJaHUi U
MEPONPUITHA, MPEAYCMOTPEHHBIX HACTOSIEH MPOrpaMMON TUCIHUIUIMHBI B IOJHOM OOBbeMe.
[IpennogaBatens MMeEET MpaBO M3MEHATh KOJIMYECTBO M COAEpPKAHUE 3aJaHMM, BBIIABAEMBIX
oOyyarouMcs (00yJaromeMycsi), UCX0As1 U3 KOHTUHIEHTA.

Jlomyck oOy4aroimerocs K MPOMEXYTOUYHOM aTTeCTally MO JUCIUIUIMHE OCYIIECTBIISET
IpenoaaBaTelb, BeAYyIIUi ceMUHapCcKue (MTPaKTUIECKHUE) 3aHATHUS.

OOyuaromuiics, UMeEOUIMN ydeOHble (aKaaeMHYecKHue) 3a70DKEHHOCTH (IIPOIYCKHU
yueOHBIX 3aHATHI, HE BBINOJIHUBIIMN YCHEIIHO 3a/JaHus(e)) o0s3aH oTpaboTaTh UX B IOJIHOM
o0Beme.

OTpadoTka yuyeOHBIX (aKaJeMHYeCKHNX) 3210/ZKEHHOCTEe| M0 AMCHMILINHE (MO1YJII0).
B cnyyae nHanuuus yuyeOHOH (akaJeMU4eCcKON) 3a0/KEHHOCTH N0 AUCLMILIMHE, 00ydYarouiics
oTpabaThIBaeT MPOIMYIICHHBIC 3aHATHAS ¥ BBINIONHSAET 3alUIAHUPOBAHHBIC W BBIJIAHHBIC
npenogaBareneM 3aganus. OTpaboTka MPOBOAUTCA B MEPHUOJl CEMECTPOBOTO OOYYEHMS] WU B
MEPUOJ] CECCUU COTJIaCHO rpaduKy (pacnucaHuio) KOHCYIbTALUN MTpernogaBaTes.

OOyuaromuiicsi, TPOMYCTUBIIUN  JeKyuoHHoe 3ausmue, 00sS3aH  TPEIOCTaBUTH
npenojaBarento  pedepaTUBHBIA  KOHCIEKT COOTBETCTBYIOIIETO  pasjiena ydyeOHOW U
MOHOTpaUUYECKO nUTepaTypbl (OCHOBHOW U JIOTIOJHHUTENBHOM) IO paccMaTpUBAEMbIM
BOIPOCAM B COOTBETCTBHUHU C HACTOSAIIEH MPOTrpaMMOi.

OO6yuaromuiicsi, TPOMYCTUBIINN npaxmuyeckoe 3auamue, OTpabaThiBaeT ero B Gopme
pedepaTHBHOTO KOHCIEKTa COOTBETCTBYIOIIETO pa3fena ydyeOHOM u MoHOrpaduyueckoit
JIUTEepaTyphl (OCHOBHOW U JTOTIOJHUTENBHOM) MO paccCMaTPUBAEMbIM Ha NpaKmuyeckom 3aHITHH
BOIPOCAaM B COOTBETCTBUU C HACTOSIIEH MporpaMMoil mid B ¢opMme, MPelsIoKeHHON
npenogasareneM. Kpome Toro, BHIIOIHSAET Bce yueOHbIE 3a/laHus. YUeOHOe 3a/1aHUe CUUTAETCS
BBITMIOJTHEHHBIM, €CJIM OHO OLIEHEHO IPernojaBaTesieM MOJ0KUTENbHO.

[IpenogaBaTens UMEET MPABO CHU3UTH OANBHYIO (B TOM YHCIIE pEHTHHTOBYIO) OIIEHKY
oOyyaromemMycs 3a HeBBIIIOTHEHHOE B CPOK 33JaHue (110 HeyBAXHUTEIHHON MPUUNHE).

IIpomeskyTOUHAS aTTecTALMS MO AUCHUILIMHE (MOAYI10). POPMOI MPOMEKYTOUHON

aTTECTAIMU 110 TUCIHUIUINHE OTIPEIeTIeH 3a4eT.



[TpomesxyTouHas arTecTanus 00y4JaroIuXcs OCYILECTBIISETCS B COOTBETCTBUU C

MOJIO’KEHHUEM O MTPOMEXYTOUYHOM aTTeCcTalui 00yJarouXcsl B YHUBEPCUTETE

11. ®ona OLIEHOYHBIX CPeACTB MO AUCHUIIMHE TpuBeneH B [Ipuinoxkenun 1
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Tlpunooicenue 1.
®OH/I OHEHOYHbBIX CPEACTB AJIs1 NIPOBEAEHUSA NIPOMEXYTOYHOU

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

Onucanuve mnokazaTelied W KpUTEpHEB OlICHHMBaHUA: Oeceda, auckyccus, pedepar,
3AUET.

OTMeTKa «3auem) CTaBHUTCA, €ClIn: 3HaHHUA OTJIINYAaK0TCA FJIy6I/IHOI71 n
COACPIKATCIIbHOCTBIO, NACTCA MTOJTHBIN I/IC‘lepHLIBaIOH_II/Iﬁ OTBCT, ACIIHUPAHT CBO6OI[H0 BJIagccT
HAyYHOW TEPMUHOJIOTHEN; peub TpaMOTHAas, COICPKUT aHajdu3 CYIIECTBYIOLUIUX TEOpUH,
aCIHUpaHT JIOTUYHO U JI0Ka3aTeJIbHO pPACKpbIBAaeT MpoOsieMy, IEMOHCTPUPYET XOpOIIne
TCOPCTUUCCKHUC 3HAHUA U HUX CBA3b C OKCICPUMCHTOM, MOKCT 06OCHOBBIBaTB PE3YyIbTAaThl U
J€JIaTh BBIBOJbI;

OTMmeTKa «He3ayeT» CTaBUTCS, €CIIH: COJepKaHUe BOIIPOCca HE PACKPBITO, TOIMYCKAIOTCA

CYIICCTBCHHBIC (l)aKTI/I‘IeCKI/Ie OIIINOKH.

KOHTpOJILHLIe BOIIPOCHI JIsA IIPOBECACHMS TEKYWIEro KOHTPOJHA II0 OCBOCHHIO

AUCHHUITINHbI «AHATIMTHYECKAS XUMHS»:

1. Buapl ananuza. Craaun xumudeckoro aHanu3a. OCHOBHBIE XapaKTEPUCTUKH METOJOB
aHaJIu3a.
2. AOCONIOTHBIE U OTHOCUTENbHBIE MeToAbl. BpiGop wmeroma anammza. CrocoObl

MOBBIIIEHUS YyBCTBUTENIBHOCTH U N30MPATEIbHOCTH METO/IOB.

3. Ananutnueckui curtan. CrocoObl BBIPaKEHUSI 3aBUCHUMOCTH aHAJIMTUYECKUI CUTHaI-
conepkanue. COOTHOIIEHUE aHATTUTUYECKUM CUTHAI/IITyM. KOHTpPOJIbHBII OMBIT.

4. CrniocoObl omnpenieneHus: KOHIEHTpaluu BeuecTB. [IpaBuiIbHOCTE U BOCIIPOU3BOANMOCTb.
Knaccugukanus norpemnocreil. Cratuctuyeckas o0paboTKa pe3ylnbTaTOB H3MEPEHUH.

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

6. OCHOBHBIE THIIBI XUMHYECKHX PEAKLHH, HCIOJIb3YEMBIX B AHAIUTHYECKOM XUMHH.
XVMMHYECKOE PAaBHOBECHE B TOMOTE€HHBIX U T'€TEPOr€HHBIX CUCTEMAX.

7. TepmoanHaMuueckas, KOHIEHTPAMOHHAS U YCIOBHAs KOHCTAHTHI PABHOBECHS.

8. CKOpOCTP XMMHYECKHUX PEAKIMM, MCIOJb3yEMBIX B AHAIIMTUYECKONM XuUMUU. DakTOpHI,
BIIUSIIOLINE HA CKOPOCTh PEAKIIMH.

9. NHaynupoBaHHbIE LIETIHBIE M CONPSDKEHHBIE PEAKLMU OKHCIIEHUSA-BOCCTAHOBIIEHMS, UX

POJIb B XUMHWYECKOM aHAJIN3E.
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10. IIporonuTuyeckas Teopuss KHUCIOT M OCHOBaHWMW. PaBHOBecue B cucreme:

KHCJIOTa - COIpPSDKEHHOE OCHOBAaHUE - pacTBOpUTENb. KOHCTAHTBI KHUCIOTHOCTH, OCHOBHOCTH,
aBTompoToiusa. Husenupyromuii u nudpepenuupyromuii 3 dexrsr pactBopuTes.

11. Tunel 1 CBOMCTBAa KOMIUIEKCHBIX COCIMHEHUM, UCIIONIB3YEMBIX B AHAIMTUYECKON XUMUHU.
KonuuecTBeHHas XxapaKTepUCTHKA peakuil KOMIUIEKCOOOpa30BaHUs: KOHCTAHTA YCTOMYUBOCTH.
Crynenuyatoe KomIuiekcooOpa3zoBanue. Mcronb3oBaHME KOMIUIEKCHBIX COEAMHEHUN Jis
paszeneHus, KOHUEHTPUPOBaHUS, MACKUPOBAHUs, OOHAPYKEHUs, OIIPEIETICHHSI SJIEMEHTOB.

12. Opranuyeckue peareHTbl B XUMHUYECKOM aHanu3e. DyHKIHMOHAIbHO-aHAIUTHYECKUE U
AQHWINTUKO-aKTUBHbIE TpYIIbl. BiMsHue CTpoeHHs MOJEKYyJbl Ha CBOWCTBA pEareHTa.
[TpyuMeHeHrnEe OpraHMYECKUX PEareHTOB B aHAJIN3E.

13.  OxucnuTenpbHO-BOCCTAaHOBUTENIBHBIE PEAKLUU B aHAIUTHYECKOM xumuu. OOpartumsie U
HEOOpaTHMbIE OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIE CHCTEMBbl, U UX IMOTEHLHUANbl. YpaBHEHUE
Hepncra. CranpapTHbli U peajbHBI  OKHMCIUTEIbBHO-BOCCTAHOBUTENIbHBIE MOTEHIUAJIBI.
Hampasnenne oKuCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.

14.  Peakuum ocaXXAE€HUS B aHAINTUYECKOM XumuHu. KOHCTaHTBI paBHOBECHs peakIUif
ocaxieHus. PactBopumocts ocankoB. PakTopsl, BIMAIONME HA pacTBOpUMocTh. OOpa3oBaHue
OCaJIKOB.

15.  Kpucrammueckue u aMOp(HBIE OCAIKH, YCIOBUS OCaxaeHHs. [IpHumHBI 3arps3HEHUs
OCaJIKOB: COBMECTHOE OC@XJCHHME, COOCAXJEHHe, TOCIeaylollee ocaxaeHue. Buabl
coocaxaeHus. I[IpueMbl, cHocOoOCTBYIOLIME MOIYYEHUIO YUCTBIX OcagkoB. Ocaxpaemas U
rpaBuMeTpuueckas popmsl. [IlpruMepsl mpakTHUECKOTO MPUMEHEHUS.

16.  OCHOBBI OIKCTpakIMM KaK MeETOAa pa3JeleHusi W KOHIEeHTpupoBaHus. KoHcraHTa
pacripenenenus, kodpduuueHt pacrpenenenus. Koncranra skcrpakiuu. dakrop pasieneHus.
VYcnoBua  OKCTpakIMM HEOPTaHMYECKUX M OpraHMYeckux coenauHeHui. [Ipaktudeckoe
PUMEHEHHE IKCTPAKIUH.

17. Turpumerpuueckue metopl. CriocoObl yCTaHOBIEHHSI KOHEYHOW TOUKHU TUTPOBAHUSI.

18.  KucnotHo-ocHOBHOe  TuTpoBaHue. KpuBble TuTpoBaHus. KHCIOTHO-OCHOBHBIE
uHAMKaTopel. llorpemHocTn MeToa KHCIOTHO-OCHOBHOTO TUTpOBaHMs. THUTpoBaHUE cMeceil
KHCJIOT U OCHOBAHMIA.

19.  KowmmekcoHoMeTpuyeckoe TuTpoBaHue. [IpenmymiectBa  aMHUHOIIOIUKApOOHOBBIX
KHCIIOT Iepel JpYTMMHM OpPraHWYeCKUMHU THUTpaHTaMH. MeETaNIOXpOMHBIE HWHAUKATOPBI,
TpeOOBaHUS K HUM.

20. CnocoObl  TuTpoBaHusl  (TMpsAMOI, OOpaTHBINA, BBITECHUTENbHBIM, KOCBEHHBIH).
[TpakTHueckoe NpUMEHEHHE KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAaHUS (OIpe/ielieHHe HOHOB

KaJIBIIMS, MarHus, JKeme3a).
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21. OKHCINTENBHO-BOCCTAHOBUTEIBHOE TUTPOBaHUE. DaKTOPHI, BIUSAIOIINE HA BEIUYHUHY

CKauKa IOTEHIMaja, CIocOOBI OOHAPYKEHHSI KOHEYHOH TOYKH THTPOBAHMSI.

22.  IlepmanranatomeTpuyeckoe, OMXPOMAaTOMETPHYECKOE, HOJOMETPHUYECKOE THTPOBAHHE.
[TepBuyHbIe U BTOpUUHBIEC CTaHAapTHl. MHaMKATOPHI. [IprMepsl MpakTHYECKOTo MPUMEHEHHS.
23.  Xpomarorpaduueckre Mmeronabl. IlpuHImnbl U kiaccupukanus. XpomMaTrorpaMMbl U

CII0COOBI BX MOJIYy4YCHMU. OcHOBHEIC TCOPCTUUCCKHUC MMOJIOKCHUA U XapaKTCPHUCTUKU MCTOIOB.

24, JKunkoctHast xpomatorpadus. TpeOGoBaHUS K CTAIlMOHAPHBIM U TIOJIBH)KHBIM (hazam.
25.  Hounas xpomarorpadus. [IpuMepbl MpakTHYECKOTO TPUMEHECHHUS.
26. T'azoBas xpomatorpadusi. TpeOoBaHMS K CTAllMOHAPHBIM M TOABIDKHBIM (hazam.

IIpuMmepsl IPaKTUYECKOTO IPUMEHEHHS.

27.  Kunernueckue Metozpl. [IpuHunn meronoB. MHIUKAaTOpHBIE peaklyu.
28.  Merposioruyeckue XxapakTepUCTHUKH HEKaTAIUTHUECKUX U KaTaJIUTUYECKUX METOJIOB.
29. [Torenunomerpus. PaBHoBecHsli noTeHnnan. CrnocoObl u3Mepenus noreHuuana. [psamas

NOTeHUUOMETpUsl. IHANKAaTOpHbIE 3JEKTPOIBI.

30. Knaccudukanus MOHOCENEKTUBHBIX AJEKTPOAOB. XapaKTEPUCTUKU HOHOCEIEKTHUBHBIX
JNIEKTPOAOB: JJEeKTpoAHas (yHKUUA, KOIPDUIUEHT CEJICKTUBHOCTH, BpeMsl OTKIHUKA.
[TpakTHyeckoe NpUMeHEHNE HOHOMETPUH.

31.  Ilorenmmomerpuueckoe TuTpoBanue. OOmas xapakrepuctuka MeTtoma. CrocoOs
HAaXO0’KJICHUs KOHEUHON TOUKHU TUTPOBaHUs. IHIMKATOPHBIE 3JIEKTPObl B KUCIOTHO-OCHOBHOM U
OKUCIIUTEIbHO-BOCCTAHOBUTEIILHOM TUTPOBAHUH.

32. Teopernueckue OCHOBBI KyjdoHoMeTpuu. 3akoHbl Dapanes. [Ipsmas KyloHOMETpHS.
VYcnoBusi MOTEHIIMOMETpUYECKUX u3MepeHuid: noctuxeHue 100%-Horo BbIXOJa MO TOKY;
M3MEpPEHHUE KOJINYECTBA MNIEKTPUUECTBA; ONIPEIEICHUE KOHLA JIEKTPOXUMUYECKON PEAKIINH.

33.  Kynonomerpuueckoe THTpoBaHue. Ilpumepsl ompeneneHuss >IEKTPO-aKTHUBHBIX H
AIIEKTPOHEAKTUBHBIX BEIIECTB. DJIEKTPOr€HEPUPOBAHHBIE KYTIOHOMETPUUYECKHE TUTPAHTBHI.

34. Bonsramnepomerpusi. OcHoBbl MeTon1a. OCOOEHHOCTH DIIEKTPOXUMUUYECKON STUCHKHU.
Teoperuueckne OCHOBBI KiaccMyeckod mossiporpaduu. XapaKTepUCTUKU TMOJISIPOTrPAMMBI.
[Torennman mnonyBonHbl. Juddysuonnsnii Ttokx. VYpaBHenue MWnbkoBuya. IIpakruyeckoe
MpUMEHEHHe Tosiporpadum.

35. KauectBennsiii ananus. [longporpaduueckuii cniexktp. KonnuecTBeHHbIN aHammus.

36. CoBpeMeHHbIE pa3HOBUAHOCTU moJsiporpaguu. CrocoObl yay4IIeHUS COOTHOIIECHUS
(dapaneeBCKU/eMKOCTHBIH  TOK. BO3MOXHOCTM ¥ OrpaHMYEHHMs]  OCHMIUIOTrpadUUecKoH,
HUMITYJIbCHOM U TIEPEMEHHOTOKOBOH MoJisiporpaduu.

37. CyTb M€TO/1a HHBEPCHUOHHOI BOJIBTaMIIEPOMETPHUH.
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38. AToMHBIE CIIEKTpBl. BaskHelIe XapaKTEpUCTUKN CIIEKTPAJIbHBIX JIMHUH (110JI0KEHUE,

MHTEHCUBHOCTh, LIMPUHA). B3auMOCBSA3b OCHOBHBIX XapaKTEPUCTHK CIEKTPAIbHBIX JUHHUHA C
IPUPOJION U KOJIMYECTBOM BElLIECTBA (KaU€CTBEHHBIM U KOJMYECTBEHHBIN aHAIIN3).

39.  ATOMHO-3MHCCHOHHBIM Metoa. Mcrounukn Bo3OyxkaeHHs U aromu3auuu. DPusuko-
XUMUYECKHE MTPOLIECCHI B ILIA3ME.

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

41.  AtoMHO-abcopOLMOHHBIN MeToA. OCHOBHbIE MPUHIMIBL. Mcronp30BaHKUE IIAMEHU IS
aTomMu3anuy BemecTBa. GU3NKO-XUMUYECKHE MTPOLIECCHI B IIJIAMEHSX.

42. Hennamennsle metonsl aromuzauuu. CelEeKTMBHOCTh M YYBCTBUTEIBHOCTH METOJA.
ITprMeprl MPaKTUYECKOrO MPUMEHECHHUS.

43.  Cnekrpodoromerpuueckuii MeTo;. OCHOBHOW 3aKOH IOIVIOIIEHHS 3JIEKTPOMarHUTHOIO
u3nydeHuss. MomsipHblid K03 @uuueHT mnornomeHus. YyBCTBUTEIBHOCTh M CEIIEKTUBHOCTH
Metona. BeiOOp onTHManmbHBIX YCIOBUI mpoBeaeHus (GoTomerpuueckux peakuuii. MaTepBan
OIpPEACIIAEMBIX ONITHYECKUX INIOTHOCTEM.

44,  OcCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIpHON JIOMHHECLEHIMU. 3akoH BaBuiosa. 3akoH
Croxkca-Jlommens. [IpaBuio 3epkanbHON CUMMETPHUH CIIEKTPOB MOTJIOLIECHHS U JIOMUHECLIEHIIUU
(npaBuio JleBminHa). TylieHne TIOMUHECLIEHLINH.

45.  Knaccudukanuss mroMuHecHeHUUH. UYyBCTBUTENBHOCTb U CEJIEKTUBHOCTh METOJA.

[TpuMepsl MPaKTUYECKOTO MPUMEHEHHUS.



JIuct akTyanuzanum u3MEHEeHHI
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