AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.0.18 «<AHaTUTHYECKAST XHMHUSD)

Hanpasaenne noarorosku 04.05.01 «®@yHgaMeHTAIbHASA M NPUKJIATHAS XUMUS»

HeJIl/l N3yYeHUH TUCHUIIIHHBI

- 06y‘-I€HI/I€ CTYACHTOB TECOPETUYCCKNUM U NMPAKTUIECKUM OCHOBAM XUMHUYCCKUX, CI)HSHKO-XHMH‘I@CKI/IX
n q)HSI/I‘{CCKI/IX MCTOOOB KOJIHMYCCTBCHHOI'O aHaJIn3a U I/I,E[eHTI/I(bI/IKaI_II/II/I BCIIICCTB.

- Ha OCHOBAaHUHM TIOJYUYCHHBIX TCOPECTHUUCCKUX 3HaHUM H MPpaKTUYECKOro OBJIAACHUSA METOAaMU
aHajin3a, a TaKiKE€ METOJaMU pacucTa pE3yJbTAaTOB OKCIICPUMECHTA, HAYUUTH CTYJACHTOB IPAaBUJIBHO BI:IGI/IpaTI)
METOJBl HMCCIICIOBAaHHUS BEIIECTB B COOTBETCTBHUM C IOCTaBJICHHOM nepea HUMU HpO6J’IeMOI71, pa3pa60TaTL
CXCMY aHaJIn3a, MPAKTUICCKU MPOBECTU €0 U UHTCPIPCTUPOBATHL NOJYYCHHBIC PE3YJILTATEI.

Mecto qucuuniunsl B crpykrype OIIOII BO cnennanurera
JucuuminHa «AHaTUTHYeCKass XUMES» OTHOCUTCS K 00s3aTeNIbHOW YacTH OCHOBHOH mpodeccHoHaIbHOU
00pa30BaTeNIbHON MPOrpaMMBbI CIICIUATUTETa 0 HampasieHuio moarotoBku 04.05.01. «PyHmaMeHTanbHAsS U
MIpUKIagHAs XUMIsy. M3ydaercs B 3-eM u 4-oM cemecTpax

Pe3y.]II>TaTbl OCBOCHHUSA TUCHUIIJIUHBI «AHAJIUTHYECKAS] XUMHUS»

Koa n HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsl

| Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-2 Cnocoben YOPaBJSITH
NPOEKTOM HAa BCeX JTamax ero
JKH3HEHHOT0 IHKJIA

YK-2-1. Pa3pabatbiBaeT KOH-
LIETILIUIO ITPOEKTa B paMKax 000-
3HAYCHHOW MPoOIeMbl, hopMy-
JMPYS ek, 3aJa4H, aKTyalb-
HOCTb, 3HAYMMOCTH (HAyYHYIO,
MIPAaKTHYECKYI0, METOUYECKYIO
Y MHYIO B 3aBUCHMOCTH OT THIIA
HPOEKTA), 0KUIaeMbIE PE3yJib-
TaThl ¥ BO3MOXKHBIE chepbl UX
HPUMEHEHHSI.

YK-2-2.. CiocobOeH BUIETh
pe3ynbTat AesTeIbHOCTH U
TUTAHUPOBATh
TIOCIIEI0BATEILHOCTD I1aroB
JUISL ero JlocTikeHns. Popmu-
pyeT iaH-rpaduk peanusannu
MIPOEKTA M TUIaH KOHTPOJIS 32
€ro BBIIIOJIHEHHEM.

YK-2-3. Opranu3syer u KOOp/Iu-
HHUPYET paboTy YU4aCTHUKOB
HPOEKTa, CIIOCOOCTBYET KOHCT-
PYKTHBHOMY MPEOI0JIEHHIO
BO3HUKAIOIIMX Pa3HOIJIACUH U
KOH(JIMKTOB, 0OecreynBaeT
paboTy KOMaHIbI HEOOXOUMBI-
MU pecypcami.

YK-2-4. Ilpencrasmnser myo-
JIMYHO Pe3YNbTaThl HPOEKTa
(M OTJENBHBIX €T0 ATATOB)

B (hopMe OTUETOB, CTATEH, BBIC-
TYIUICHUI Ha Hay4HO-TIPAKTH-
YEeCKHX CEMUHapax M KoHpe-
PEHIHSIX.

YK-2-5. Tlpeanaraet BO3MOXK-
HBIE ITyTH (AITOPUTMBI) BHEA-
PEHUS B IPAKTHKY PE3yJIbTaTOB
IpoeKTa (MK OCYIECTBIISIET
€ro BHEPEHHUE).

3HaTh:

— TPUHIUIE HOPMUPOBAHUS
KOHLIETIINH MIPOEKTa B paMKax
0003HaYCHHO TTPOOIEMET;

— OCHOBHBIE TpeOOBaHMUA,
TIPEABSBIISIEMbIE K TIPOSKTHON
paboTe U KpUTEepUH OLEHKU
pe3yJIbTaTOB MPOEKTHOM
JIeSTEeIbHOCTH.

Ymern:

—pa3pabaTbIiBaTh KOHIICTIIIHIO
MIPOEKTa 0003HAYEHHOH
po6IIeMBl, GOPMYITUPYS LIETb,
3aJ[a4M, aKTyaJbHOCTb,
3HAYUMOCTH (Hay4HYIO,
MIPaKTHYECKYI0, METOJMUECKYIO U
MHYIO B 3aBUCHMOCTH OT THIIA
MPOEKTa), 0KUTaeMble
pe3ysbTaThl U BO3MOXKHBIE
NPUMEHEHHUS;

— YMETb NPEBUIETh Pe3yIbTaT
JIeITeNIbHOCTH TIJIaHUPOBAaTh JIelic-
TBUSL JJ1S1 TOCTHIKEHUSI
pe3ynbrara;

— MPOTHO3UPOBATh NPOOJIEMHBIE
CUTYaIlH ¥ PUCKH B IPOEKTHOMN
JIeATEeIIbHOCTH.

Baagern:

— HaBBIKAMH COCTABIICHUS
mIaHa-rpaduka peaan3anau
MPOEKTA B [EJIOM H IIaHa-
KOHTPOJISl €70 BBIIIOJIHEHNS;

— HaBbIKAMHU KOHCTPYKTHBHOTO
BO3HUKAIOIIMX pa3HOIIacUi u
KOH(JIMKTOB.

Obomenpodeccuonaibubie komnerenuuu (OIK)

OIIK-1 Cnocoben amammsupoBath, | OIK-1.1. [TpoBoaut

| 3HaTh: CTaHJAAPTHBLIC MCTOABI




HHTEPNpPeTHPOBATh W

0000IaTH

Pe3yJbTaThl IKCHIEPUMEHTAJBbHBIX H

pacyer-HO-TeOPETHYECKUX
XMMHY€ECKOii HanpaBJieH-HOCTH

padort

KPUTUYECKUN aHAIN3
Pe3yJIbTaToOB COOCTBEHHBIX
9KCIICPUMEHTAIBHBIX U
pac4eTHO-TEOPETHIECKHUX paboT

TIOJTY4eHHS, MICHTH(OUKALIMN 1
HCCIII0OBAHMS CBOHCTB BEIECTB U
MaTepHaoB, IpaBuiIa 00pabOTKH
1 0ohopMIICHHUS pe3yIBTaTOB
paboter, npaBuna Th

YMeTh: IpOBOIHUTH POCTHIE
XAMHYECKHE OIIBITHI 110
IpeAaraeMbIM METOINKaM
Biragerb: 6a30BbIMHM HABBIKAMHU
MIPOBECHUS XUMUYECKOTO
9KCIIEPUMEHTA U O(OPMIICHHS €T0
pe3yJIbTaToB

OIIK-1.2. dopmynupyer 3a-
KJIFOUESHHUS M BBIBOJIBI 10 pe-
3yIbTaTaM aHAJIU3a JIUTepa-
TYPHBIX JaHHBIX, COOCTBEHHBIX
9KCTICPUMECHTAIBHBIX H
Pac4eTHO-TEOPETHIECKHX padoT
B M30paHHOI 00TaCTH XUMUHU
WITH CMEXXHBIX HAYK

3HATh: METO/BI OJTYUCHHUS,
UIACHTU(DUKAIIMHA HCCIICIOBAHUS
BEIIECTB (MaTEpHAIIOB),
CTaHIapTHEIE 00pabOTKH
Ppe3yIbTaTOB SKCIICPUMEHTA
YMmerTh: IpoBOAUTH
MHOTOCTaIUHHBIA CUHTES,
BEIOMPATh METOJIBI AT HOCTHKH
BEILIECTB U MaTepHalIOB,
NPOBOJUTDH CTaHAapTHBIE
u3MepeHusi, 00padbaThIBaTh pe-
3yJIBTaThl SKCIIEPUMEHTA
Biagers: HaBbIKaMU NPOBEACHUS
SKCIIEPUMEHTA I METOIaMH
00pabOTKH €T0 Pe3yIbTATOB

OIIK-2 Cnocooen
XHMHYECKHH
HCI0JI1b30BaHHEM

IKCIIEPUMEHT

NMPOBOAUTH

c

COBPEMEHHOI'0

o0opyaoBanusi, c00.,104asi HOP-MbI

TEeXHUKH 0€30MaCHOCTH

OIIK-2.1. PaboTaer ¢ XuMu-
YECKUMH BEIECTBAMH C CO0-
JIFOJICHUEM HOPM TEXHUKHU
0e30MacHOCTH

OIIK-2.2. Vicrionmp3yeT cyte-
CTBYIOIINE U pa3pabaThiBaeT
HOBBIC METOIMKH MTOJYUCHUS U
XapaKTePU3aI[|H BEIICCTB U
MaTepPHAaJIOB ISl PEIICHHSI
3a/1a4 IpOQEeCCHOHATBHOM
JeSITeIbHOCTU

OIIK-2.3. [IpoBoauT Hccie-
JIOBaHHUS CBOWCTB BEIIECTB U
MaTepHAIIOB C UCTIOJIL30BAHH-
€M COBPEMEHHOTO HayYHOTO
00opyIoBaHUs

3HATh: OCHOBBI TEXHUKHI
0€30MaCHOCTH B XUMHUYECKOU
nabopaTopun

YMeTh: TPaBUIBHO C TOYKH
3peHHs TEXHUKU 0€30IT1acHOCTH
o0palarscst Co CTEKITHHON
XUMUYECKOW MOCYA0U U
peakTuBaMu

Baagers: ocHOBamMu
6e301acHOT0 NMPOBEACHUS
XHUMHUYECKOT0 SKCIICPUMEHTA

I[Ipodeccuonanbubie komnerenuuu (IK)

IIK-1 Cnocoben BbIOHpATH

H

HCIMOJb30BATH TEXHUYECKHE Cpea-
CTBA U MeTOJbl MCNIBITAHUN 115 pe-
IIEeHUdA HCCIea0BaTCJbCKUX 3aaayv

XHUMHYECKOi
NOCTABJIEHHBIX
00J1ee BHICOKOIT KBaJIH(pUKATUM

NMPOMBIIIJIEHHOCTH,
CnenuaJImCcToM

IIK-1.1 ITpoBoxut 3Kcriepu-
MEHTaJbHBIE U (W) pacyeT-
HO-TEOPETHYECKHE HCCIIE0-
BaHHs B paMKax MpeioKeH-
HOT'O IJIaHa

IIK-1.2. Cucrematusupyer
nHpopManuio, NONTyuYeHHYIO B
X0/1€ COOCTBEHHBIX HCCIIENI0-
BaHWH, aHAJIM3UPYET €€ U
COIIOCTaBIISET C JIUTEPATyp-
HBIMU JTaHHBIMU

3HaTh: - CTAaHAAPTHBIC TPUEMBI
BBINOJTHEHHSI POCTEUIINX
AHAJIMTHYECKHX OTIBITOB;

- TUIBI YHKI[HOHAJIBHBIX
MaTepuaIoB B XUMUYECKOH
TEXHOJIOTHH: KaTaln3aTophbl,
a7ICOPOCHTBI, DJIEKTPOIBI,
MeMOpaHbI, CEHCOPHI U JIp.

- (hyHAaMeHTaJIbHBIE KPUTEPUH
3¢ PEKTUBHOCTH HCIOJIB30BAHNUS
ChIpbsl U 3Hepropecypcos B XTC,
OCHOBHbIE HallPaBJICHUS
TOBBIIIEHUST 3P PEKTUBHOCTH
HCTIONb30BAHUS CHIPHEBBIX U
9HEPreTUYECKHX PECYPCOB
YMeThb: - IPUMEHATH THIIOBbIC
MIPUEMBbI aHAJIN3a BEIIECTB U
MaTEpHaJIOB;

- 1I0JIb30BATHCS CTAHAAPTHBIM




000pyI0OBaHEM XUMHUYECKON
nabopaTopur TIPH PEIICHUH
y4eOHBIX 3a/1a4 Kypca
aHAJTUTHYCCKON XMMHUM;

- CHCTEMAaTH3HPOBAaTh MaTEPHAaIIbI
110 COCTaBy, CBOMCTBaM U
(YHKIIMOHATbHOMY Ha3HAUYEHUIO;
- OLICHUTH BECh MPOMBIIILICHHBIN
00BEKT KaK OOJIBIIYI0 XUMHKO-
TEXHOJIOTHUYECKYIO CUCTEMY U
TpaMOTHO OTHUCATh €€ HepapXu-
YEeCKYIO CTPYKTYpY;

- ICHOJIb30BaTh TEOPETHUUECKHE
TIPEACTABICHUS U1 00OCHOBAHMUS
BBIOOPA TOTO WJIM HHOTO METOAA
aHaNIN3a;

- TPaMOTHO aHAJIHN3HUPOBATh
TIOTy4eHHBIE Pe3yIbTaThl,
COTOCTABIIATH C IMCIOIINMHCS B
JUTEpaType;

- OLICHUTHh HAy4YHYIO HOBU3HY,
NPAKTUYECKYIO 3HAYUMOCTD U
JIOCTOBEPHOCTh PE3yIHTaTOB
Hay4HbIX UCCJIEIOBAHUII.
Buiagers: - cTaHmapTHEIMA
HMHCTPYMEHTAIBHBIMH METOJAMA
HCCIIEIOBAaHNS OPTaHWIECKUX
BEIIECTB ¥ MaTEPHAJIOB;

- HaBBIKaMH (OPMYIHPOBKU
Hay4HOI HOBU3HBI, IPAKTUYECKOM
3HAYMMOCTHU U TOCTOBEPHOCTHU
Pe3ynbTaToOB COOCTBEHHBIX
HAy4YHBIX UCCIIEIOBAHUN.

CTpyKTypa U coiep:kaHue TMCUHUIIIMHBI
4.1. CTpyKTypa AMCHUIINHBI

Bua yueOHoii padoThI Bcero uacos 3 cemecTp 4 cemecTp
OO61mas TpyJ0€MKOCTh JUCIUIIITUHBI 540 288 252
AyJMTOPHBIE 3aHSATHSI 388 198 190
Jlexuun 126 54 72
JlabopaTopHbIe 3aHATHS 262 144 118
CamocrosiTesnibHas paboTa CTy/IEHTOB 98 63 35
KonTponb 54 27 27
4.2. Coaep:xkanue TMCUUNIHHBI
1.BBenenne

[Ipeamer aHAIUTHYECKONW XHUMHH, €€ CTPYKTypa. MeTo10JOrHUECKUE aCTIEKThl aHATUTUYECKON XUMUH; €€
MECTO B CUCTEME HayK, CBS3b C MPAKTHUKOW. 3HaYEHHE aHAIUTUYECKOW XMMHMU B Pa3BUTUU €CTECTBO3HAHUS,
TEXHHUKH, SKOHOMUKH. OCHOBHBIE aHAIUTUYECKUE NPOOJIEMbl: CHIKEHHUE TIpe/iena 0OHapyKEHUs; IOBBIIICHHE
TOYHOCTH M H30MPATEIbHOCTH, SKCIPECCHOCTH aHalM3a; aHalnu3 0e3 paspyLIeHUs; JIOKAIGHBIN aHalu3;
JUCTAaHIMOHHBIM  aHanmu3.  Buasl  aHamm3a:  M30TONHBIN,  DJIEMEHTHBIH,  CTPYKTYPHO-TPYHIIOBOM
(pyHKIIMOHANBHBIN), MOJEKYIISIPHBIH, BEIIECTBCHHBIH, (a30BbIi. XuMHUueckue, (pr3ndeckre U OHOIOTHIeCKHe
METOJBI aHaIHu3a. Makpo-, MUKpPO- M YIIbTPaMUKPOAHAIIH3.

OCHOBHBIE ATaIlbl Pa3BUTHSA aHATUTHYECKOH XUMHUH. COBpeMEHHOE COCTOSHHE W TCHICHIMH Pa3BHTHS
AHATTUTUYECKOH XWMHH: WHCTPYMEHTANHM3aIMsi, aBTOMATH3AIlMsd, MaTeMaTH3alusi, MHHHATIOPH3aIns,
YBENIWYEHHE J0TH (U3NUECKUX METOJIOB, TEPEeX0]l K MHOTOKOMIIOHEHTHOMY aHAJIN3y, CO3JaHHE CEHCOPOB H
TECT-METOJIOB.

2.MeTtpoJiorn4ecKue 0CHOBbI XUMHYECKOI0 AHATH3A

OCHOBHBIE METPOJIOTHUECKUE TOHATUA U MPEACTABICHMSA: U3MEPEHUE, METOIbl U CPEACTBA HU3MEPEHHH,
MeTpoJIorHueckue TpeOOBaHMs K pe3ylbTaraM HM3MEpeHHH, OCHOBHBIE NMPUHIMIBI M CHOCOOBI 0OecredeHUs
JIOCTOBEPHOCTH PE3yJIbTaTOB M3MEpEHHH, morpemHocTH. OCHOBHBIE CTaJMM XMMHYECKOro aHayiu3a. BbuiOop
METO/a aHajM3a M COCTaBJICHHE CXeM aHaiu3a. AOcoiroTHble (0€33TaJOHHBIE) U OTHOCHTENILHBIC METOJbI
aHanM3a. AHaJIUTHYECKMH curHayn v nomexu. OO0beM mHQpoOpManuu B aHajIuTHYecKoM curHaie. CrocoOsl




ONpENEIeHUs COAEPKAHUS 110 JaHHBIM aHATUTUUECKUX U3MEPEHHH.

OCHOBHBIE XapaKTEPUCTHUKH METOAA aHajiW3a: MNPaBHIBHOCTh M BOCIPOU3BOJUMOCTH, KOI(PQHUIMEHT
YyBCTBUTEIBHOCTH, IIPENENl OOHApYKCHUS, HIDKHSIS W BEPXHSIA TPAHUIBI ONPENEISAEMBIX COICP KAaHHM.
Knaccupukamus morpemHocTed aHamm3a. CucTeMaTthdeckne W CiydaiiHple morpemHocTH. [lorpemmnoctn
OTACTBHBIX CTaguid XUMHUIECKOro aHanmu3a. CriocoObl OIEHKH MPaBHIBHOCTH: HCIIOJIB30BAHHE CTAHIAPTHBIX
0o0pasoB, MeETox 100aBOK, METOA BAapbUPOBAHMS HABECOK, CONOCTAaBICHHE C IPYIMMH METOJaMHU.
CrannmapTHele 00pa3lbl, WX H3TOTOBICHHE, aTTeCTalnsi M HcHoib3oBaHWe. CraTmcTHdeckas oOpaboTka
pe3yNbTaToOB U3MEPEHUIl. 3aKOH HOPMaJbHOTO pAacIpelielieHHsl CIy4aiHbIX oInOoK, t- u F-pacnpenenenus.
Cpennee, ngucnepcusi, CTaHAApTHOE OTKIOHeHHEe. IIpoBepka TIHIOTE3bl HOPMAlIbHOCTH, TUIOTE3BI
OIHOPOIHOCTH pe3yibTaToB u3MepeHuid. CrnocoObl oOueHKH mpaBwibHOCTH. CraHmapTHele 00pasibl.
CpaBHeHHUe TUCTIEPCUM U CPEIHHX JIBYX METOIOB aHamu3a. PerpeccuonHslil ananus. Vcnons3oBaHue Merona
HaMMEHBUINX KBaAPaTOB IJIsl TIOCTPOEHHS IPalynpOBOYHBIX IpadrKOB.

TpeOoBaHuss K METPOJIOTHYECKOH OIIGHKE B 3aBUCHMOCTH OT OOBeKTa M Lenu aHaiuza. CrocoObl
MIOBBIIIEHHUS] BOCIPOM3BOAMMOCTH 1 NPaBHIBHOCTH aHanu3a. OpraHu3anus 1 METOJOIOTHSI METPOJIOTHIECKOTO
obecrieueHNs AeATENIFHOCTH aHATNTHYECKON CIyKOBl. AKKpeauTarus aHaTuTHIecknx Jadbopatopuit. [Tosepka
anmnaparypsl, aTTeCTallis HECTAHIAPTHBIX CPEICTB U3MEPEHUN U METOANK aHAIIU3A.

3.Tunpl XuMHYEeCKHX peaKUuil M NPOLecCOB B AHAJTUTHYECKOH XUMUHU

OCHOBHBIE ~ THIBI ~XMMHYECKHX pEaKIUA B  AHAIUTUYECKOH  XUMHMH:  KHUCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOPa30BaHUs, OKUCICHUSI-BOCCTAHOBICHHMS. lcronp3yeMble MPOIEcChl: OCa)XICHNUE-PacTBOPEHHE,
9KcTpakuus, copouus. KoHcrantel paBHoBecus peakuuii U npoueccoB. COCTOSIHUE BELIECTB B HACANBHBIX U
peanpHBIX cuctemax. CTpykTypa pacTtBoputeneil u pactBopa. CoibBaTaiusi, HOHHM3aLMA, IUCCOLUAIM.
[ToBeneHre SJEKTPONUTOB W HEDJIEKTPOJMTOB B pacTBopax. Teopus JeOas-Xiokkens. KoapduumeHrts:
akTUBHOCTH. KOHIIEHTpallmoHHbIE KOHCTaHThl. OmHcaHHe CIOXKHBIX paBHOBecwil. OOIIas W paBHOBECHas
KOHIIEHTpPAIUH. Y CIIOBHbIE KOHCTAHTBHI.

Kuciorno-ocHoBHbIe peaknuu. COBpeMEHHBIE INPENCTABICHUs O KHCIOTaX M OCHOBaHUAX. Teopus
Bbpencrena-Jloypu. PaBHOBecHE B cHCTEME KUCIIOTA - CONPSKEHHOE OCHOBAaHHE M PAcTBOPUTENh. KOHCTaHTEI
KHCJIOTHOCTH U OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIE CBOWCTBa pacTBopuTened. KoHcTaHTa aBTONmpoTONN3A.
BnusiHue nmpuponsl pacTBOPUTENS Ha CHITy KHCJIOTHI M OCHOBaHWA. HuBemupyronmi u nuddepeHnupyomuii
3¢ deKT pacTBOPUTES.

KucnotHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX cHcTeMax. bydepHsle pacTBOpel M MX CBOHCTBA.
Bydepnas emkocts. Brrumcnernns pH pacTBopoB He3apsDKEHHBIX M 3apsSOKCHHBIX KHCIOT M OCHOBaHMH,
MHOTOOCHOBHBIX KHCJIOT ¥ OCHOBAaHHUH, CMECH KHUCJIOT U OCHOBAHUH.

Peaknun komiuiexcoo0pa3oBanus. THUITEI KOMIUIEKCHBIX COSIMHEHMH, HUCIIONB3YEMBIX B aHAJTMTHYECKOM
xumud. Knaccudukanus KOMIUIEKCHBIX COEIMHEHUH 110 XapakTepy B3aMMOJCHCTBHS METaUl-JUTaHll, MO
ONHOPOJIHOCTH JIMTaHJa W LEHTPaJIbHOrO HOHa (KoMIuiekcooOpaszoBareisi). CBOWCTBA KOMIUIEKCHBIX
COCIMHEHUI, UMEIOINE aHATUTHYECKOE 3HAUCHUE: YCTOHYHNBOCTh, PACTBOPUMOCTD, OKPACKa, JIETYIECTh.

CryneHvaToe KoMIUIEKcooOpa3oBanue. KosMuecTBEHHbIE XapaKTEPHCTHKH KOMIUIEKCHBIX COEIMHEHHMH:
KOHCTaHTBl YCTOWYHMBOCTH (CTymeHdYaTsle M oOmme), QyHKIms oOpa3oBaHUS (CpefHee JUTaHIHOE YHUCIIO),
(GYHKIMS ~ 3aKOMIUIEKCOBAHHOCTH, CTENeHb 00pa3oBaHMs  KOoMIulekca. (DakTopel, BIMAIOIINME Ha
KOMIUIEKCOOOpa3oBaHUe: CTPOEHHE IEHTPAIFHOTO aTroMa M JIMTaH[d, KOHIEHTpPAlMs KOMIIOHEHTOB, pH,
HOHHAsl CWJIa pacTBOpa, Temreparypa. TepMoaMHamMH4YecKass U KHHETHYECKas YCTOWYMBOCTh KOMILIEKCHBIX
COEIMHEHU.

Brusane kommiaekcooOpa3oBaHHS Ha PacTBOPUMOCTh COEAMHEHHH, KHCIOTHO-OCHOBHOE paBHOBECHE,
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHBIM IMOTEHIMAT CHUCTEM, CTAOWIM3AIMIO PA3JIMYHBIX CTENeHEH OKHCICHUS
aneMeHTOB. CrocoObl TOBBIMICHHWS YYBCTBUTEIBHOCTH M W30HMPAaTEIbHOCTH AaHAJIH3a C HCIIONb30BaHHEM
KOMIUIEKCHBIX COCHEHUI.

TeopeTrndeckre OCHOBBI B3aUMOJICHCTBHS OPraHNYECKHUX PEareHTOB ¢ HEOPraHWYECKIMH HOHAMU. BinsHue
UX MIPUPOJIBI, PACTIONOKEHUS (PYHKIMOHAIBHO-aHAIMTHYECKUE TPYIII, CTEPEOXUMHH MOJIEKYJ peareHTa Ha ero
B3aMMOJICHICTBHE C HEOPraHWYECKUMH HOHaMH. TeopHsl aHaloruil B3aMMOJEHCTBHS HOHOB METAJUIOB C
Heopranuueckumu pearentamu tuna H,O, NHz u H,S 1 kuciiopon-, a3ot-, cepocoepkalliiMy OpraHudecKIMA
pearenTaMu. OCHOBHBIE THIIBI COEIMHEHHH, 00pa3yeMbIX C ydacTHEM OpPraHHYECKHX PEareHTOB. XeJaTsbl,
BHYTPUKOMIUIEKCHBIE coefuHeHHs. DakTopsl, onpeAensrolue YCTONUMBOCTh XeNaToB Baxneimune
OpraHMYecKHe pearcHTHI, NPUMEHsSEMbIEe B aHAJIM3€ JUI paszeieHHs, OOHapyKeHHMs, ONpeNeNICHHs HOHOB
METaJUIOB, JJIS1 MacKHUpPOBAaHUSA W JeMackupoBaHUs. OpraHWYecKre PeareHThl ISl OPraHMYECKOTO aHAIN3a.
B03MOXXHOCTH MCTIOIB30BAaHHS KOMITJIEKCHBIX COSIMHEHUN M OPraHMYECKUX PEarcHTOB B PA3IMYHBIX METOHAX
aHanu3a.

OKHCAUTETHLHO-BOCCTAHOBUTEIbHbIE peaKuuu. ODJISKTPOIHBINH ToTeHnuan. YpaBHeHume HepHcra.
CranmapTHbIi 1 GopManbHBIA MoTeHIMAIBl. CBsI3b KOHCTAHTHI PABHOBECHS CO CTaHAAPTHBIMU MOTECHIIMATAMH.
HanpasneHnue peakunu OKMCIEHHS H BOCCTaHOBJIEHHUs. PAKTOPBI, BIMAIOIINE HA HANIPABIEHHE OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil. IloHATHE O CMemaHHBIX MOTEHLUanaX. MeXaHU3Mbl OKHCIUTENbHO-
BOCCTQHOBUTEJIBHBIX PEAKIUH.

OCHOBHBIE HEOPraHWYECKHE M OPraHWYECKHE OKHCIMTENH U BOCCTAHOBUTENHM, NMPUMEHSEMBIE B aHAIM3E.
MeToabl IpeIBAPUTENBHOTO OKHCIEHHS U BOCCTAHOBIICHHSI ONPEAEISIEMOr0 YIEMEHTA.




IIponeccol ocaxaeHus: U coocazkaeHns. PaBHoBecue B cucteMe pacTBop - ocagok. Ocaiku U UX CBOMCTBA.
Cxema obpazoBanus ocanka. Kpucrammyeckue u aMoppHbIE OCaAKH. 3aBUCHMOCTh CTPYKTYPBI 0Callka OT €ro
WHIVBHUIYaJIbHBIX CBOMCTB U YCIOBUH OCaXICHUS. 3aBHCUMOCTH (POPMBI OCaKa OT CKOPOCTH 00pa30BaHUA U
pocTa mepBUYHBIX yacTUl. DakTOphl, BIUSIONNE HA PAaCTBOPUMOCTH OCAJIKOB: TEMIIEpaTypa, HOHHAs CHIIA,
JICHCTBHE  OJHOMMEHHOTO WOHA, pEakOWW MPOTOHU3AIMH, KOMIUIEKCOOOpPAa30BaHMS,  OKHCIICHHMS-
BOCCTAHOBJICHUS, CTPYKTYpa M pa3Mep YacTHIl. Y CIOBHSA MOIYIECHUs] KPUCTAIUIMUECKUX 0CcafKoB. ['oMoreHHOE
ocaxaenue. CrapeHme ocanka. [IpmumHbl 3arpsi3sHeHUs ocanka. Krmaccnpukanms pasnudHBIX BHOB
coocaxeHus. [lonoxxurenbHOE M OTpULIATENIFHOE 3HAUCHHE SIBIICHUSI COOCaKAeHHs B aHaim3e. OcoOeHHOCTH
00pa3zoBaHust KOJUIOMIHO-IUCIEPCHBIX CUCTEM. VcIoap30BaHne KOJUIOUIHBIX CHCTEM B XMMHUYECKOM aHaIU3e.

4.MeToabl 0OHAPY KeHUS U HACHTHPUKALNT

3agaun ¥ BHIOOP MeTOAa OOHApyKEHUS W WACHTH(UKAIMU aTOMOB, HOHOB M XUMHYECKUX COCIUHEHHU.
HdpoOublii ¥ cuctemaTndyeckuii aHanmu3. @Pusuueckue MeToAbl OOHApPYXKEHHS U WACHTU(UKALUU
HEOPTaHMUYECKUX U OPraHWYECKHUX BEIeCTB. MUKPOKPUCTAINIOCKOIMUECKUH aHanu3, MUPOXUMUYECKUI aHATIU3
(oKkpammBaHWE TNIAMEHH, BO3TOHKA, oOpa3oBaHue mepiioB). KamenbpHbBIN aHamm3. AHaIW3 pacTHpaHHEM
MOPOIIKOB. XpoMaTorpapuIeckue METOIbl KadeCTBEHHOTO aHaIM3a. JKCIPECCHBIH Ka4eCTBCHHBIH aHAIHN3 B
3aBOJICKHX M TIOJIEBBIX YCJIOBHAX. [IprMephI NpaKTHIECKOTO MPUMEHEHHUS] METOI0B O0OHAPY KEHHS.

4.1 MeToabl BbljieJIeHUs], Pa3/ieJIeHUs] U KOHIEHTPHPOBAHMSA
OCHOBHBIE METOABI Pa3JeNCHUS W KOHIIEHTPHPOBAHMSA, UX POJIb B XMMHUYECKOM aHajJHM3€, BHIOOpP M OICHKA.
CoueraHne METOJOB pPAa3JCNICHUs W KOHIECHTPUPOBAHUS C METOAAMH ONPENENICHHS; THOPUIHBIC METOJBI.
OpHOCTYIIEHYaThle 1 MHOTOCTYIEHYAThIe npouecchl pazaeneHus. Koncrantel pacnpeaenenus. Koaddupment
pacrtipenenenus. Crenens u3Bneuenus. axrop paznenenus. KoadduimeHt koHIeHTpUpoBaHys.

Metoapl 3KkcTpakuuu. TeopeTHyeckue OCHOBBI METOJOB. 3akoH pacnpenenenus. Kiaccudukarms
SKCTPAKIMOHHBIX IporeccoB. CKOPOCTh 3KCTPAKIMU. THIBI 3KCTPAKIIMOHHBIX CHUCTEM. YCIIOBHSI 3KCTPAKIIMU
HEOPTaHMUYECKUX U OpPTaHHYeCKUX coequHeHui. Peskcrpakuus. Ilpupona M XapaKTepHUCTHKA IKCTPAreHTOB.
Paznenennie ¥ KOHICHTPUPOBAHUE 3JIEMEHTOB METOJIOM J3KCTpakiuu. OCHOBHBIE OPraHHYECKHE PEarcHTHI,
UCTIONIB3YEMBbIE JAJISI Pa3feCHHsl 3JIEMEHTOB METOJOM JKCTpakuuu. CelIeKTHBHOE pasZeleHHE 3JIEMCHTOB
METOOM TMoA0Opa OpraHMYECKHX pacTBOpHTeneH, u3MeHeHHMe pH BoxHOH (a3pl, MacKHpOBaHHS U
JIeMacCKUPOBaHMS.

MeToapl ocakieHUus] U coocakaeHusi. [IprMeHeHNe HEOPraHMYECKHX W OPTraHWYeCKHUX PEarcHTOB IS
ocaxxaeHus. CriocoObl paszfeneHus: ocakJeHneM JIN00 PacTBOPEHHEM IIpU pa3lIMuHbIX 3Ha4deHUsX pH, 3a cuer
00pa3oBaHusi KOMIUIEKCHBIX COCJUHEHMH M TNPUMEHEHHsS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIH.
I'pynmoBele peareHTHI W TPEABSABIIEMBIE K HHM TpeOOBaHHUS. XapaKTEPUCTHKH MAalopacTBOPUMBIX
COCIMHEHUI, Haubojee 4YacTO HCHOJB3yeMBIX B aHaium3e. KOHIEHTPHUpOBaHHE MHKPOIIEMEHTOB
COOC@XICHNEM Ha HEOPTaHWMYECKUX M OPTaHNYECKUX HOCHUTEINAX (KOJUIEKTOpax).

4.2. XpomaTtorpaguyeckne MeTOAbI aHAIN32

Onpenenenne xpomarorpaduu. [loHsTHE O MOABMXKHOW H HemoJABWKHOW (aszax. Kmaccupuxamms
METOJIOB TI0 arperaTHOMY COCTOSIHHIO ITOJIBIDKHOM M HEIOJBIDKHOM (a3, M0 MEXaHU3My pasJelieHus], o
TEXHHUKE BBIMOJIHEHHS. CriocoObl TOTydeHNsT XpOMaTorpaMM ((pOHTAIBHBIN, BEITECHUTEIBHBIN, JMIOCHTHBIH).
OcHoOBHBIE TapaMeTpsl XpomarorpamMMbl. OcHOBHOe ypaBHeHHEe xpomaTtorpaduu. CeleKTHBHOCTh H
3¢ PEKTUBHOCTH XpoMaTorpaduueckoro paszaeneHus. Teopust TeopeTnueckux tapenok. Knnerndeckas Teopus.
Pazpemienne kak (akTop ONTUMHU3ALMK XpoMaTorpaduueckoro npouecca. KauecTBeHHBIH M KOINYECTBEHHBIH
XpoMartorpadu4ecKuil aHaIn3.

I'azoBasi xpomartorpadus. I'aso-agcopOuuonHasi (raso-rBepaoda3zHasi) H ra30-’KHAKOCTHas
xpomaTtorpagus. CopOeHTHI M HOCHTENH, TpeOOBaHHS K HUM. MexaHm3M pasfeneHms. Cxema ra3oBOro
xpomarorpada. Korxonku. JleTekTopsl, X 9yBCTBUTENFHOCTD B CEIEKTUBHOCTH. O0IacT IPUMEHEHUS Ta30BOM
xpomatorpadun.

AKuakocTHas xpomartorpadgmus. Bunst JKUJIKOCTHOM xpomatorpadun. IIpeumymiectBa
BbIcOKOA(exTrBHOMN xnakocTHON Xpomarorpaduu (BOXKX). Cxema xuakoctHoro xpomarorpada. Hacocsr,
KOJIOHKH. OCHOBHBIE THUIIBI JETEKTOPOB, UX YYBCTBUTEIBHOCTD U CEJIEKTHBHOCTb.

AncopOunonnas KMAKOcTHasi xpomarorpadmsi. HopmanbHo-¢pa3oBelii W oOpalieHHO-(ha30BbIH
BapuaHThl. [loysipHBIE W HENOJSPHBIE HENMOIBIXHBIE (a3bl M HNPUHLUIEI UX BbIOOpa. MoanpuunpoBaHHbIE
cunuKareqm Kak copOeHTbl. IloxBmxuble ¢(asel W mpuHOMOBI KX BbBIOOpa. OOnacTM NpUMEHEHUs
a/IcopOIIMOHHOM JKHJIKOCTHOM Xpomarorpaduy.

Honoodmennass xpomartorpagus. CrpoeHne u (QHU3HKO-XHUMUYECKHE CBOIMCTBA HOHOOOMEHHHKOB.
HNonoobmennoe paBHoBecue. CelIeKTUBHOCTh MOHHOTO OOMeHa M (akTopbl ero ompenenstomme. O6mactu
MIPUMEHEHNsT MOHOOOMEHHOW xpomartorpaduu. MonHass xpomaTorpadus Kak BapHaHT BBICOKOI((EKTHBHOMH
noHOOOMeHHO#  xpomatorpaduu. OCOOEHHOCTH CTPOCHHMS W  CBOWCTBA COPOGHTOB JUIsl HOHHOMN
xpomarorpadun. OIHOKOIOHOYHAs W [JBYXKOJIOHOYHAs HMOHHAs XpoMaTtorpadus, MX NPEUMYIIECTBA H
HenocTaTtku. VloHoxpomarorpaduueckoe onpeeleHne KaTHOHOB ¥ aHUOHOB. VoH-TTapHas ¥ TUraHg000MeHHas
xpomarorpadust. O6mue npuHunnbl. [logBrxHbIE 1 HeTTOABIKHBIE (a3bl. O0IacTH NPUMEHEHUSI.

IKCKJII03HOHHAsT XxpomaTorpadgus. OOmue npuHUMIIBL MeToAa. [loJBMXKHBIE W HENOABMXKHBIC (as3bl.
OcobenHocTH MexaHHU3Ma pazzenieHns. OnpenessieMble BelecTBa U 00JacTH NPUMEHEHUST METOAA.

ITnockocTHast xpomartorpadusi. OOmune npuHImnel paszaencHus. CrnocoObl HONYYSHHS! TIOCKOCTHBIX




Xpomarorpamm. PeareHTbl Juisi MX TpOsiBICHUS. Bymaosicnas xpomamoepagus. MeXaHU3MBI pa3jieleHHUs.
IMonswxaeie ¢a3zel. [IpenMymiecTBa 1 HeZOCTATKH. 1OHKOCAOUNAA Xpomamozpaghus. MeXaHU3MbI pa3feIeHHsL.
CopbenTs! U moaBmWKHEIE (hazpl. O0macTH IpUMEHEHNS.

4.3. I'paBuMeTpHYeCKHii MeTO aHATU3A

CyImHOCTh I'PaBUMETPHUYECKOTO aHANN3a, MPEHMYIIECTBA U HEJOCTaTKH MeToaa. IIpsMble W KOCBEHHBIC
METONBl ONpeNencHus. BakHelmme opraHndecKMe M HEOpPraHWYecKHe ocagurend. [lorpemHocTn B
rpaBuMeTprdeckoM aHanmmse. OOmas cxema ompeneneHuid. TpeboBaHUA K OCakIaeMO W TpaBUMETPHUICCKON
¢dopmam. M3meHeHns coctaBa ocaaka IpH BEICYLITHMBaHUH M POKaJIMBaHUU. TepMOrpaBUMETPHYECKUI aHAIIH3.

IIpuMepsl MpakTHUECKOrO MPHUMEHEHHUS TIpaBHUMETpUUYECKOro Meroaa aHamusza. OmpeneneHue xenesa,
ATIOMHHUS, THTaHa B BUAE OKCHIOB. OmnpeseneHne KajublMsd M MarHus; UCTOYHUKHM MOTPEIIHOCTEH NpH HX
ompeneneHud. Mertoasl omnpeneneHus kpemHus. IIpuMeHeHHe OpraHMYEeCKMX PeareHTOB JUIs ONpeneNeHUs
HUKeJIs, KoOanbTa, IMHKA U MarHusl.

4.4. TuTpuMeTpUYeCKIEe MeTOAbI AaHATIN3A

Mertonp! TUTpEMeTpHUecKOro aHanm3a. Kiaccuduxanums. TpeOoBaHus, MpenpsBIseMble K PEAKIUN B
TUTPUMETPHUECKOM aHanuse. Buapl TuTpuMeTpudeckux onpeaeneHuid. CrocoObl BhIpakeHHsT KOHLCHTPAIMH
pacTBOPOB B THUTPUMETPHH. OKBUBAJICHT, MOJIIPHas Macca OSKBHBAJICHTA, MOJSpHAs KOHLCHTPAIH.
[lepBuuHble M BTOpUYHBIC CTaHAApTHl. PuKcaHanbl. Buapl KpUBBIX THUTpOBaHUS. DaKTOPHL BIHMAIONINE Ha
XapakTep KPHUBBIX THTPOBAHUS W BEIMYMHY CKadyka THUTPOBAaHMSA B pPA3NMYHBIX MeTogax. Touka
9KBUBaJICHTHOCTH. CHIOCOOBI OMpeIeNICHNsI KOHEUHOI TOYKH TUTPOBAHMS B PA3IMYHBIX METOAX.

KucioTtHo-ocHOBHOe TuTpoBaHMe. IlocTpoeHHe KpHUBBIX THTPOBaHUS. BiusHHE BeIMYMHBI KOHCTAHT
KHUCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTpPALlUM KHUCJIOT WJIM OCHOBAaHUM, TeMIepaTyphl Ha XapaKTep KPUBBIX
TuTpoBaHUA. KHCIOTHO-OCHOBHOE THTPOBAaHHE B HEBOAHBIX cpelrax. KHCIOTHO-OCHOBHBIE HHIUKATOPHI.
[TorpemrHocTH TUTPOBAHUS NPHU ONPEACICHHHM CWIBHBIX M CIa0bIX KHUCJIOT M OCHOBaHHH, MHOTOOCHOBHBIX
KHCJIOT U OCHOBaHUM.

[Mpumeps! NpakTHUECKOTO TNpHUMEHEHHA. IllepBHYHBIE CTAaHIApPTHI JUIA YCTAHOBJICHUS KOHIEHTpAlWH
pacTBOPOB KHCIOT M OCHOBaHWH. [IpUTOTOBIEHME M CTaHAAPTH3AlMsA PACTBOPOB COJITHOH KHCIOTHI M
TUAPOKCUAA HaTpus. TUTpoBaHUE KHUCIOT, OCHOBAHUM, CMECEH KHUCIOT U CMEce OCHOBaHUM. AHanu3 cmeceil
KapOoHaTa M THApokapOoHaTa HaTpus, kapOoHaTa W ruapokcuna Harpus. OmpeneneHue a3oTa MO0 METORY
Kbenpmans u coneit aMMOHUSI IPSIMBIM U KOCBEHHBIM MeToamu. OrnpeniesIeHne HUTPAaTOB M HUTPUTOB.

OKHCJINTEIbHO-BOCCTAHOBUTEJIbHOE THUTpOBaHWe. [locTpoeHHEe KpHUBBIX THUTpOBaHUS. BiusHue
KOHIIGHTPAIlMM HOHOB BOAOPOJAA, KOMIIEKCOOOPa30BaHMUs, MOHHON CHJIBI pacTBOpa Ha XapakTep KPHBBIX
TuTpoBaHUA. CrocoOBI ONpeesIeH!s] KOHEUHOH TOYKH TUTPOBaHUs. [lorpentHoCcTH THTPOBAHUS.

MeToabl  OKHCIHMTENBHO-BOCCTAHOBUTENIBHOTO  TUTpoBaHMA. Ilepmanranaromerpus.  OmnpeznencHue
xenesa(ll), mapranmna(Il), oxcanatos, mepokcuna BOAOPOIa, HUTPUTOB.

Nonomerpus n nonumerpust. Cucrema MOI-MOANI KaK OKHCIWTENb WM BOCCTaHOBUTENb. OmpeneneHne
apCceHuToB, apceHartoB, xxenesa (I1I), meau(Il), ramoreHN1I-HOHOB, IEPOKCUIOB, KUCIIOT.

BpomaromeTpust, iepuMeTpHs, BaHAAATOMETPHSI, THTAHOMETPHSI, XpoMoMeTpHs. [lepBuuHbIC 1 BTOPUIHBIE
cTanaaptsl. Micnone3zyemble nHANKATOPEL. OmpeneneHne HeOpraHNIeCKUX U OPraHHYECKUX COSANHEHNUH.

OcaaurensHoe TuTpoBanme. [loctpoeHre KpUBBIX TUTpoBaHUA. CIIOCOOBI ONpeIeNIeHNs] KOHEYHON TOUKH
TUTPOBaHMA; WHAWKATOpHL. [lorpemHocTn THTpoBaHMA. [IpHMepsl NMpakTHUECKOro HpUMEHEeHHs. MeTos
®onbrapaa, @asHca u Mopa.

Komniexkcomerpuyeckoe  TuUTpoBaHue.  Heopranmdeckne W OpraHMYecKHe  TUTPAaHTHI B
KOMIUIEKCOMETpHH. Vcronp30BaHNE aMHHOIOIMKAPOOHOBBIX KHCIOT B KOMIUIEKCOHOMeTpHH. IlocTpoeHue
KPHUBBIX THTPOBaHHs. MeTaJUIOXpOMHbIE MHAMKATOPHI U TpeOOBaHUs, HpeNbsBIsieMble K HUM. BaxHeiime
YHHUBEpCAJIbHBIE U CHENH(PUIECKHE METAJUIOXPOMHBIE HHIUKATOPHL. CHOCOOB KOMIUIEKCOHOMETPHYECKOTO
TUTPOBAHMA: TIpsAIMOE, oOpaTHOe, KocBeHHOe. CeJIeKTHBHOCTh THTPOBAaHHMA M CHOCOOBI €€ ITOBBIIICHUS.
ITorpemHocTy TUTPOBAHUSI.

[Ipumeps! npakTHdeckoro npuMeHneHus. OnpeeneHne Kaublys, MarHus, jkelie3a, aTFOMUHHS, MEIH, IUHKA
B PacTBOpax YUCTHIX COJIEH M IIPH COBMECTHOM IPUCYTCTBUH.

5. DJaeKTpoXuMH4YecKHe MeTO/Abl aHAIN3A

OOmas xapakrepuctuka MmeroZoB. Kiaccudukamms. Dnekrpoxumudeckune sdedku. VIHIUKaTOpHBIH
JIEKTPOJ] ¥ 3JIEKTPOJI CpaBHEHUs. PaBHOBECHBIE M HEPABHOBECHBIE JIEKTPOXMMHUYECKHE CHUCTEMBI. SIBreHns,
BO3HHMKAIOIIUE TP NTPOTEKaHNH TOKa (OMHYECKOE Ma/IeHHE HANPSDKCHMS, KOHICHTPAIIMOHHAsI U KHHETHYEeCKast
nosipuzanus ). Iloasipu3aioHHbIe KPUBBIE M X UCIOIB30BAHUE B PA3IMYHBIX SJICKTPOXUMHIYECKIX METOIaX.

5.1 TloTreHuuomeTpus

IIpsamas nmoreHumomerpus. M3mepenmne mnotenmmana. OOpaTuMmple W HEOOpaTHMBIE OKHCIHUTEIBHO-
BOCCTAHOBHTEJIbHBIE cUCTeMbl. VHnnkaTopHbIe dnekTpoabl. Monomerpus. Kiaccudukanms noHOCENTEKTHUBHBIX
IEKTPOZOB. XapaKTEPUCTHKN HOHOCEJIEKTHBHBIX JJICKTPOAOB: JJICKTpOAHAS (YHKIUS, KOI(PPUIEHT
CENICKTHBHOCTH, BpeMs OTKIMKa. [IpuMepsl MpakTH4ecKoro mpuMeHeHHus moHomerpuu. Omnpenenenue pH,
MOHOB IIEJIOYHBIX METAJUIOB, TAJIOTCHU/1-HOHOB.

IHoTeHmmoMeTpuyeckoe TUTpOBaHMe. II3MeHeHNe 31EKTPOJHOrO NOTEHIMANA B MPOLECCe TUTPOBAHUS.
CnocoObl  OOHapyXeHHsi ~ KOHEYHOHW  TOYKM  TUTPOBAaHMS B  PEAKUMAX:  KHUCIOTHO-OCHOBHBIX,
KOMIUIEKCO00Pa30BaHusl, OKHCIICHHSI-BOCCTAHOBJICHHS; IPOLIECCaX OCAKACHHS.




[Tpumeps! npakTHyeckoro npumeHeHus. Tutposanue (ochopHOil, cMeceil consiHOl U GOpHOM, CONSHOH U
YKCYCHOM KHCIIOT B BOJHO-OpPTraHMYECKHX cpefax. OmpenesneHne HOIUAOB M XJIOPHIOB HPH COBMECTHOM
MIPUCYTCTBHH.

5.2. Kyaonomerpus

Teoperndeckue ocHOBBI MeToma. 3akoH Papaznes. CriocoObl ompeneneHus KOJIMYECTBA IEKTPHUUECTBA.
IIpsmast KyJoHOMETpHS M KYJIOHOMETPHUYECKOE THTpoBaHME. KylnoOHOMETpHs HpH IOCTOSHHOM TOKE H
MIOCTOSTHHOM IOTCHIMae. BHEMHSA ¥ BHYTPEHHSASA I'eHEepalys KyJIOHOMETPHUYECKOTO TUTPaHTAa. THTpOBaHHUE
JNEKTPOAKTUBHBIX M JJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OrmpeneneHne KOHEYHONM TOUKM THUTPOBAHUS.
IIpeumyiiecTBa M OrpaHUYEHHs METOJAa KyJIOHOMETPUUECKOTO THUTPOBAaHHUS IO CPaBHEHUIO C JAPYTHMMU
TUTPUMETPUUECKUMH METOJAMHU.

IIpumeps! mpakTHdeckoro mnpuMmeHeHus. OnpeneneHHe MaiblX KOJIMYECTB KUCJIOTHI M INEJIOYH,
THOCY/b(aTa HATPUSI, OKHCIUTEIICH-OHOB METAJIIOB.

5.3. BoarsTammnepomeTpust

Wnnukaropraeie snektponsl. Krnaccudukamus BOJBTAMOEPOMETPHIECKUX METOAOB. [lomydeHne wu
XapaKTepUCTHKa BoyibTamIiiepHoi kpuBoil. [Ipememsubiit muddy3uonusiid Tok. [omsaporpadusa. YpaBHenue
WnpkoBruua. YpaBHeHHe moisiporpadudeckoit BowHel MibkoBuua - [eiipoBckoro. IloTeHIMan MmMOITyBONHEL
Wnentndukanms W ompenencHne HEOPraHMYECKHX M OPTaHWYecKuX coeauHeHHi. COBpEeMEHHBIE BHIBI
BOJIbTAMIIEPOMETPUH: TpsiMas ¥ HWHBEPCHOHHAS, IEPEMEHHOTOKOBAas; XPOHOAMIIEPOMETpUS C JIMHEHHON
pasBepTkoil (ocmwutorpadust). IlpemMymiecTBa ¥ OrpaHMYEHHsS [0 CPaBHEHHIO C  KJIACCHYECKOH
noJisiporpadueii.

AMnepoMerpuyeckoe THTpoBanue. CymHoOCTs MeToa. MIHAUKaTOpHbIE 31eKTposl. BeIOOp noTeHnuana
HWHAWKATOPHOTO 3JIEKTPoia. BUIBI KPUBBIX THTPOBAHUS.

IIpuMepbl MpakTHYECKOT'O IMPUMEHEHHS BOJIBTAMIIEPOMETPHUECKUX METOJOB U aMIEpOMETPUYECKOTO
tuTpoBaHus. CHATHE M pacIIU(pOBKa MOJISIPOrpaMMbl MHIMBHIYAJILHOTO AEMOJSIpH3aTopa - MOHA METajlla.
Castne monsiporpagudeckoro crekrpa. OmnpezneneHne KOHIEHTPAlWH BEIIECTB METOAOB I'PagyHpOBOYHOTO
rpajuka ¥ METOJOM I00aBOK C MCIOJIB30BAHMUEM KIIACCHUECKOH, OCHMILIOTrpadHuecKoi, MepeMeHHOTOKOBOM
BOJIbTAMIIEPOMETPUH. AMIIEpOMETPHYECKOE TUTPOBAHUE LIMHKA M OMXpoMaTa KaJus.

CpaBHHUTENBHAS XapaKTEPUCTHKA YYBCTBHUTEIBHOCTH M W30MPATENbHOCTH, OONacTedl IpPUMEHEHHS
MEKTPOXUMHUUECKHX METOJIOB.

6. CnekTpockonnyecKkne MeTOAbI AHAJIHN3A

CrexTp 3JIeKTpOMAarHUTHOTO M3nydeHHa. OCHOBHBIE THIBI B3aMMOJACHCTBHS BELIECTBA C HM3IyUYCHHEM:
sMmHccus (TemioBas, JIOMHHECLEHINSA), MOIJIONIeHHe, paccesHue. Kiaccupukamus CHEKTPOCKOIHYECKUX
MeToI0B 110 3Hepruu. Kinaccudukaius cnekTpoCKONMMYeCKUX METOJIOB Ha OCHOBE CIIEKTPa 3JIEKTPOMAarHUTHOTO
M3TyYEeHUS: aTOMHasA, MOJIEKyJIIpHast, abcopOLMOHHAs, SMUCCHOHHAS CTIEKTPOCKOIIHSI.

Crnektpel aTomMoB. OCHOBHBIE M BO30YXXICHHBIE COCTOSHHUSI aTOMOB, XapaKTEPUCTHKH COCTOSHHUH.
OHepretudeckne mepexonapl. IIpaBunma orOopa. 3akoHBI HCIyCKaHMS M IOTJIOmeHHs. BepostHocTH
JIEKTPOHHBIX TEPEXOA0B M BPEMEHA >KMU3HH BO30YXKIEHHBIX COCTOSHHH. XapaKTepHUCTHUKH CHEKTPAaIbHBIX
JIMHUI: TIOJIOKEHNE B CIIEKTPE, HHTEHCUBHOCTb, TOJTyITUPHHA.

CrexTpbl MOJIEKYJT; UX 0cOOeHHOCTH. CXeMBbI 3JIEKTPOHHBIX YpOBHEH Monekynbl. [IpeacraBnenne o nonHoH
SHEPrMM MOJIEKYJl KaK CyMMBI OJJICKTPOHHOM, KojeOaTesbHOH M BpamareabHOW. OCHOBHBIE 3aKOHEI
TIOTJIOMIEHHUS JIeKTpoMarHuTHoro u3nydeHust (byrepa) m 3akon wmsnydenns (Jlomakuua-Illeiibe). Csszb
AHAJIMTUYIECKOTO CUT'HAJIa ¢ KOHILIEHTpaMel OMpeensieMoro COeIMHEHHS.

Ammnapatypa. CriocoObl MOHOXPOMATH3AIMH JTYYHCTOH dHeprun. Kinaccupukarysi CieKTpaabHbIX MPHOOPOB
X XapakTepucTuku. [IpmemHnkn m3mydenus. VHcTpymeHTanbHble nmoMexd. LIIyMbl M OTHOIIEHHWE CHTIHAJ-
ITyM; OIIEHKa MUHIMAJIBHOTO aHAJTUTHYECKOTO CUTHAIA.

6.1. MeToabl aTOMHOI ONITHYECKO#i CIIEKTPOCKONUHU

ATOMHO-3MHUCCHOHHBI MeTOA. VICTOUHHKHM aTOMH3alMM W BO3OYXKICHHS: JJIEKTPHUYECKHE Pa3psasl
(tyroBble, UCKpOBbIE, NOHW)KEHHOTO MJABJIEHUS), IUIAMEHA, IUIA3MOTPOHBI, WHIYKTUBHO-CBSI3aHHAs IIIa3Ma,
JIa3epbl; UX OCHOBHBIE XapaKTEPUCTUKH. DU3MUECKHE U XUMHUUYECKUE MPOLECCHl B UCTOYHUKAX aTOMU3ALUU U
BO30YXKIICHUSL.

Cnexrporpaduueckuii M CHEKTPOMETPUYECKMH METOABI aHalM3a, WX OCOOEHHOCTH, 00JacTH
npuMeHeHus. KauecTBeHHBIN M KOJIUYECTBEHHBIH aHAIW3 METOAOM SMHUCCHOHHOW CIIEKTPOMETPUM ILUIAMEHH.
OcHoBHas anmapatypa: crekrporpadpl, KBaHTOMETpbl. IlmameHHbIE (OTOMETPHI W CHEKTPO(OTOMETPHI.
MerTposnoruyeckie XapakKTepUCTHKA U aHATUTHYECKHE BO3ZMOXKHOCTH.

ATOMHO-(1yopecueHTHBIH MeToA. [IpuHINI MeTOAa; 0COOEHHOCTH ¥ IPUMEHEHHE.
ATOMHO-a06cOpOIMOHHBIH MeToA. Atomm3aTtophl (IJIaMEHHBIE | HEIUIaMeHHBIE). VICTOYHMKH
M3Ty4eHUs (JTaMIIBl C TOJBIM KaTOAOM, MCTOYHHKH CIUIOIIHOTO CIIEKTPa, JIa3ephbl), UX XapaKTEPHCTHUKH.
CnexTpanbHble B HU3UKO-XUMHUYECKHE IOMEXH, CIIOCOOBI UX YCTpaHEHUS. MeTPOIOrHIeCKNe XapaKTEePUCTHKH,
BO3MOXKHOCTH, TPEUMYILECTBA 1 HEJOCTATKH METO/IA, €T0 CPABHEHUE C AaTOMHO-3MHCCHOHHBIM METOJIOM.
[Tpumeps! MPakTHYECKOTO MPUMEHEHHUS! AaTOMHO-3MHUCCHOHHOTO U aTOMHO-a0COPOLIMOHHOTO METOJIOB.

6.2. MeToabl aTOMHOI PEHTT€HOBCKOMH CMEKTPOCKOINH

PenrtrenoBckue crnektpbl, ux ocobeHHOCTH. CriocoObl TeHepaly, MOHOXPOMAaTH3allul M PErHCTpalnuu
PEHTITEHOBCKOTO  W3Iy4eHHs.  Buapl  peHTTeHOBCKOM  CHEKTPOCKONMUHM:  PEHTTEHOAMHCCHOHHas,




pEeHTreH0a0COpOLMOHHAs, pPeHTreHO(ITyopeceHTHAs. [IpUHIMI PEHTTCHOAMHUCCUOHHOW CHEKTPOCKOIHH;
PEHTTEHOCTICKTPAIbHBIA ~ MHKpOaHAW3  (JCKTPOHHBIM  30HHI). OCHOBBI  PEHTTEHOQIIYOPECIICHTHON
CIEKTPOCKOITNI;, OCOOCHHOCTH W 3HaueHue Merona (OBICTPHI Hepa3pylaromnii MHOTOXJIEMEHTHBIA aHaln3);
MIPUMEPEI HCIIOTIH30BAHUS.

6.3. MeToabl MOJIEKYIAPHOI ONTHYECKOI CIIEKTPOCKOMUH

Moaekyasipgasi a0copOuMOHHAs cHeKTpockonus (cmekTpodoromerpusi). CBiI3p XUMHYECKOU
CTPYKTYPHl COCOMHEHHUS ¢ aOCOpPOMMOHHBIM cIeKTpoM. DYHKIIMOHANBHBINA aHATN3 IO KOJIeOAaTeIbHBIM U
JJIEKTPOHHBIM  criekTpaM. CBsi3pb  ONTHYECKOW IUIOTHOCTH C  KOHIeHTpanueid. OCHOBHOW  3aKOH
cBetonoroneHust. OCHOBHBIC MPUYUHBI OTKJIOHEHHS OT 3aKOHA (MHCTPYMCHTAIBHBIC H (PU3UKO-XHUMUICCKHE).
[onsaTHE 00 UCTHHHOM U KaXXyIIEMCs MOJISIPHOM K03(p(pHUIIMEHTE TOTIOICHHS.

CriocoObl  MONMy4YCHHs OKpAIICHHBIX COoeqUHECHUH. DoToMeTpHYecKHe aHATUTHUYCCKUEC PEarcHTHI,
TpeOoBanuss Kk HuM. CIOCOOBI ONpeneieHUs KOHIICHTPAlMU BelIecTB. l3MepeHue BBICOKUX, HH3KUX
ONTUYECKUX IUIOTHOCTEH (AuddepeHnnanbupiii MeTO). AHATH3 MHOTOKOMIIOHEHTHBIX cucTeM. [IpuMeHeHue
MeTOJa JJIS MCCICMOBAaHMSA PEaKIMi B pacTBOpax (KOMIUIEKCOOOpa30BaHMUS, MPOTOIUTHYECKHUX, IPOILECCOB
arperaiyu), COIPOBOXKAAIONIINXCS N3MEHEHHEM CIIEKTPOB IMOTIIOMEHI. MeTpOIIOTHIECKHe XapaKTePUCTHKH 1
aHATTUTHYICCKHE BO3MOXHOCTH. [I[puMephI MPaKTUIEeCKOTO MPUMEHEHHS METOA.

MoJjekyaspHasi JIOMHHeCHEeHTHasi cHeKTpockomusa. Kiaccupukamus BHIOB JIOMHHECIICHIUH 10
HCTOYHHKAM  BO30YXIOCHHA  (XEMIIIOMUHECICHIHA, OHOJIIOMHHECICHIUSA,  SJCKTPOIIOMIHECIICHIIN,
(doToMmOMUHECTICHIIUA U Jp.), MEXaHU3MY U [UTHTENBHOCTH cBedeHus. DiyopecueHnus u pochopeceHus.
Cxema Sl6monckoro. 3akoH Crokca-Jlommens. IlpaBuno 3epkanpHOi cumMmeTpuu JleBmuna. DakTopsl,
BIIUAKOIINEC HAa HMHTCHCHUBHOCTH JIFOMHUHCCLCHIIUU. TyIHeHI/Ie JJFOMUHCCILICHIINH. CHCKTpaJ'H)HI)Ie u (1)1/131/11(0-
XUMHYCCKUEC IIOMECXH. KoanuecTBeHHbBI aHaJIu3 JJFOMHUHECILICHTHBIM METOAOM. MeTpOJ'IOFI/I‘IeCKI/Ie
XapaKTePUCTUKH U AaHAJIWTHYECKHE BO3MOXHOCTH MeTona. CpaBHEHHE BO3MOXKHOCTEM MOJEKYISPHON
a0COpOIMOHHONW W JIFOMUHECUEHTHOH CIIEKTPOCKONUU TPHU OIPEACICHUH HEOPraHWYEeCKUX COCAMHEHHUH.
[IpenmymiecTBa JTIOMHHECIICHTHOW CHEKTPOCKONMUN TPU HWACHTH()HUKAINN W OIPEISICHUN OPTaHMYSCKUX
COEIMHEHUH.

MecTo # poJIb CIIEKTPOCKOIMIECCKIX METOIOB B AaHATUTHYECKOW XUMHUH U XUMHUIECKOM aHAIU3E.

7. ABTOMATH3aIHUA AHAJIN3A U HCNOJb30BaHne DBM B aHAJIUTHYECKON XUMHH

Hcnonp3oBanne DBM B aHanuTudecko Xumum: cOOp W mepBHYHAs 00paboOTKa pe3yibTaTOB aHAIM3a;
00paboTka MHOTOKOMIIOHCHTHBIX CIIEKTPOB M XpOMAaTOTpamMM. YTIpaBICHHE AHAIHTHYCCKUMH INPHOOpaMH,
co3aHne THOPWAHBIX YCTPOMCTB aHanu3aTop-OBM. IlnaHupoBanwe W ONTUMHU3ANUA OKCIEPUMEHTA.
CuMmekc-ontuMu3anus. PacueTsl paBHOBECHIA.

MaremaTiyeckre METO bl B TIPaKTHKE pabOThl XUMHUKO-aHATMTHYECKHUX J1abopaTopuii.
ABTOMaTI/ISaL[I/ISI U MEXaHu3anusa XHMHYCCKOI'O aHaJiu3a. ABTOMaTI/ISaHI/ISI MEPUOANYICCKOTO, AUCKPETHOT'O
aHajin3a W HCOPEPBIBHOTO aHaliu3a B IIOTOKE. HpOTO‘IHO-I/IH)KeKHI/IOHHI:Jﬁ aHaJIu3. ABTOMaTI/ISI/IpOBaHHBIe
npuOOpBl, CHCTEMBbI M KOMIUIEKCHI, aBTOMAaThl-aHAJIM3aTOPbl Jjs J1a0OpaTOPHOTO M IMPOM3BOJCTBEHHOTO
aHamu3a. [IpuMepbl  COBpEMEHHBIX  BBICOKOO((EKTHBHBIX  aHAIUTHYECKUX  HPHOOPOB-aBTOMATOB
(TazoaHaNMHM3aTOPBI, XPOMATO-MAaCcC-CIIEKTPOMETPHI, ABTOMATHYECKHE HPUOOPHI U CHCTEMBI U IPOTOYHO-
WH)KEKIIMOHHOTO aHalIN3a, Ui 0TOOpa U aHaIH3a Mpod KOCMHYECKOTO BEIECTBa, JIA0OpaTOpPHBIE POOOTHI).
8. Teopusi u mIpaKkTHKA NP0600TOOPA H MPOGONOATOTOBKH

[IpencraBuTenbHOCT  TPOOBI;, B3aMMOCBS3b C OOBEKTOM ¥ METOIOM aHamm3a. DakTopHl,
00YyCIIOBIHBAIOIIME pa3Mep U CIOCO0 OTOOpa mpeAcTaBUTENbHON mpoObsl. OTOOP MPOO TOMOICHHOTO U
rereporeHHoro cocraa. CrocoObl TOJy4eHHUs] cpeiHel MPOObI TBEPIbIX, KUAKUX U Ta3000pa3HBIX BELIECTB;
YCTpO#CTBA M NPUEMBI, UCIOJIb3yeMbIe MPU 3TOM; MEpBHYHAs 00pabOTKa M XpaHEHHE MPoO; IO03UPYIOLIHE
YCTpOMCTBa.

OcHOBHBIE CTIOCOOBI TIEpeBOIa MPOOBI B POpMY, HEOOXOAUMYIO JIJIsl TaHHOTO BHUJa aHAIM3a: PACTBOPECHHE
B Pa3jMYHBIX Cpelax; CleKaHue, CIUIABICHHUE, Pa3JIoKeHHe 10/ ACHCTBUEM BBICOKHX TeMIIeparyp, JaBlCHUs,
BBICOKOYACTOTHOTO  pa3psAga; KOMOWHHPOBAHWE pA3IMYHBIX IPUEMOB; OCOOCHHOCTH  Pa3jIoKCHUS
opraHnvecknx coenuHeHHd. CrocoObl YCTpaHEHWS W yd4eTa 3arps3HCHUH M IMOTeph KOMIIOHEHTOB IIPH
IPOOOTIOATOTOBKE.
9. OcHOBHBIE 00bEKTHI aHAJIN3A

OOBEKTHI OKpYKAIOIIEH Cpebl: BO3AYX, IPUPOJHBIC H CTOYHBIC BOIBI, aTMOC(EpHBIC OCaJKH, OYBHI,

JIOHHBIE OTJIOXKCHHS, . XapakTepHbIe OCOOCHHOCTH W 3aJadd WX aHaimu3a.buonormdyeckue M MeIUIIUHCKHE
00BEKThl. AHAIUTHYECKHE 3a7add B 9To oOmactu. CaHUTapHO-TUTHEHUYECKHH KOHTPOJb.I eonormueckue
00BEKThl. AHaNIW3 CHIUKATOB, KapOOHATOB, MKEJIE3HBIX, HHUKEIh-KOOATBTOBBIX Py, MOJUMETALITHIYESCKHX
pya.Meramnbl, CIUTaBl M IpyTrHe MPOIYKTHl METAJUTypTHYecKOH MpOMBIIIICHHOCTH. OmpeneneHne 4epHBIX,
IBCTHBIX, PEAKHUX, 6J'laFOpOIIHBIX METAJUIOB M aHAIN3 MX CINIABOB. AHAIN3 HEMETANIMYECKUX BKIIOUYCHUNH U
oTIpesieIeHne Ta3000pa3yIomux mpuMecei B MeTayuiax. KOHTpoIIh MeTaITyprudecKiuX IpOU3BOACTB. ATOMHBIE
Matepuansl. OnpeneneHne Topus, ypaHa, INTyTOHHS, TPAHCIUTYTOHHEBEIX 3JICMEHTOB M HEKOTOPBIX IPOIYKTOB
nenenust. Heopranmueckue coemuHeHus. BemiectBa 0co0oW YUCTOTHI (B TOM YHUCIIE IOJNYNPOBOJIHUKOBBIC
MaTepHUalibl, MaTePUAIlbl BBICOKOTEMIIEPATYPHOUW CBEPXIIPOBOIUMOCTH); ONPEACICHHE B HUX MPUMECHBIX U
JICTUPYIOIIUX ~ MHKPO3JCMEHTOB. [lOCIOWHBIA ¥  JIOKANbHBIA aHATU3 KPUCTAUIOB U  IUICHOYHBIX
MaTepuanoB.[IpupoHbIC U CHHTETUYECKUE OPTaHMYECKUE BEUICCTBA M 3JICMEHTOOPTaHUYECKHUE COCTUHCHUS,




moJMMepsl. Buibl aHanm3a Takux 00bEKTOB H COOTBETCTBYIOIUE METOIBI. [IpUMepsI perieHus 3a1a4 KOHTPOIIS
OpraHUYeCKHUX Mpou3BOACTB.CrieiaibHbple OOBEKTH aHAM3a: TOKCHYHBIC W PaIHOaKTHBHBIC BEIIECTBA,
TOKCHHBI B MUIIEBBIX MPOAYKTaX, HAPKOTHKH, B3PhIBYATHIC M JIETKOBOCILUIAMEHSIOIIHECS BELIECTBA, ra3bl,
KOCMHYECKHNE OOBEKTHI.

5. | O6pa3oBaTejbHbIE TEXHOJIOTHH

ITpy NOATOTOBKE CHENUATNCTOB-XUMHKOB HCIIOIB3YIOTCS CJIEIYIOIIIE OCHOBHBIE ()OPMBI IPOBEICHUS
Y4IeOHBIX 3aHSATHIA:

- HHTEPAKTHBHbIC JICKIINY;

- JICKIIAX Tpecc-KOH(pEepEHIINH;

- TPEHUHTH M CEMHHAPBI PO Pa3BHTHIO MPO(ECCHOHATBHBIX HABBIKOB;

- TPYNIIOBBIE, HAay4YHbIE TUCKYCCHH, AeOATHI

6. | Ucnmoab3yeMble pecypchbl HHPOPMAHMOHHO-Te1eKOMMYHUKAMOHHOM ceT «Internet; nngopmanuonnbie
TEeXHOJIOTHH, IPOrPAMMHBIE CPe/ICTBA H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

HNudpopmanuonHoe odecneueHue
6a3bl TaHHBIX, THYOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hayunas snextponHas 6ubimoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHas OHOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnexTponnas oubmmuorexa Poccuiickoii rocyrapcTBeHHOM
6ubmmoTeKkn

7. | ®opMBbI TeKYIIIEro KOHTPOJIsI

TECTOBBIN KOHTPOJIb, KOHTPOJBbHBIC pa6OTBI

8. | ®opMa NPOMEKYTOYHOTO0 KOHTPOJIs

Ok3aMmeH B 3,4 cemecTpax
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