AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.B.09 «AnaauTudeckass XUMHSI»

Hanpasaenne nogrorosku 04.03.01 «Xumus (ypoBeHb 0aKajiaBpuaTa)»

HeJIl/l N3yYeHUH TUCHUIIIHHBI

- 06y‘-I€HI/IC CTYACHTOB TECOPETUYCCKNUM U NMPAKTUIECKUM OCHOBAM XUMHUYCCKUX, CI)HSPIKO-XHMH‘I@CKI/IX
n Q)HSHHCCKI/IX MCTOOOB KOJIHMYCCTBCHHOI'O aHaJIn3a U HHCHTH(bHKaHHH 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, pa3pa60TaTI>
CXCMY aHaJIn3a, MPAKTUICCKU MPOBECTU €0 U UHTCPIPCTUPOBATHL NOJYYCHHBIC PE3YJILTATEI.

MecTto qucuuninnasl B ctpykrype OIIOII BO 0akanaBpuarta

JucuuruimHa «AHaluTHYeCKash XHUMHUsS» OTHOCUTCS K 4acTd, (JOPMHUpYEeMOW ydaCTHHUKaMu 00pa3oBaTelbHBIX
OTHOIIICHUIA OCHOBHOHM MPO(ECCHOHANBHON 00pa30BaTENLHON MPOrpaMMbl OakadaBpHaTa MO HAIPABICHUIO
noarotoBku 04.03.01. «Xumusy». U3ydaercs B 4-oM 1 5-oM ceMecTpax

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

Ko u HaMMeHOBaHHe KOMIIETeHIMi | Nupuxaropsl | Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-1 CnocobeH ocymecTBJsITh NO-
HCK, KPUTHYECKU aHATU3 U CHHTE3
uHpopManuu, TPUMEHATH CHCTEM-

YK-1.1. Arammupyer
3ajady, BBIICISA ee 0a30BbIe
COCTaBJLSIFOLIHUE;

HbIii MOAX0A ISl pelleHus Moc-
TaBJICHHBIX 32124

YK-1.2. Omnpenernsier, uHTEp-
NPETUPYET M PAHXHPYET HH-
(dopmarnmto, TpedyeMyro st
pelIeHus IOCTABJICHHOM 3a1a-
uu,

YK-1.3. Ocyuiectsisier
HOUCK MH(OpPMAIUH IS pe-
LIEHUs [TOCTABJICHHON 3a1auu
MO PA3ITUYHBIM THIIAM 3aIpo-
COB;

YK-1.4. I1pu 00paboTke UH-
(dbopmarmu oTiHYaeT pakThl
OT MHEHUH, UHTEpIpETALHi,
OILICHOK, (hopMHpYeT coOCT-
BEHHbIE MHEHHUS U CYXJICHHUS,
apryMEHTHPYET CBOH BBIBOJIBI
1 TOUKY 3pEHHUs;

YK-1.5 PaccmarpuBaet u
npeasaraeT BO3MOXKHbIE BapH-
AHTBI PEIICHUs TIOCTABJICHHON
3aJ[a4u, OLIEHUBAsI UX JIOCTO-
WHCTBA U HEJIOCTATKH.

3HaTh:

- IOHSTHE U KJIaCCU(HUKAL
CHCTEM;

- CTPYKTYPY M 3aKOHOMEPHOCTH
(YHKIIMOHHPOBAHUS CHUCTEM;

- 0COOCHHOCTH CHCTEMHOTO
NOAX0/a B HAYYHOM HIO3HAHUY;

- MIOHATHE O CUCTEME, e¢ LEAX,
3aja4ax U OOIUX NPUHIUIAX;

- OCHOBHBIE TEXHOJIOTUH MOUCKA
u cbopa uHpopmanuu;

- (hopMaThl TPEACTABICHUS WH-
(opmarn B KOMITBIOTEPE;

- paBUJIa UCTIOJIL30BAHMS CpEJl-
CTB CBSI3H;

- MH(OPMALMOHHO-TIONCKOBBIE
CHCTEMBI U 0a3bl IJaHHBIX;

- TEXHOJIOTHIO OCYIL[ECTBIICHHS
noucka uHdopmalum;

- TEXHOJIOTHIO CUCTEMAaTH3aLuH
HOJIy4eHHOW HH(POPMAIIH;

- CIT0CcOOBI CTATHCTHYECKOH 00-
pabOTKH AaHHBIX, TPEACTABIICH-
HBIX B Pa3JINYHBIX N3MEPHUTEIb-
HBIX IIKalax ¥ aHaJli3 MOJy4eH-
HBIX PE3YJIbTAaTOB;

- BUsIbl ¥ (hopMBI paboTHI € nejia-
rOrM4YecKOi U Hay4yHOH JIuTepa-
Typoii;

- TpeboBaHus K 0POPMIICHUIO
6ubmmorpaduu (cucka JTuTepa-
TYpHI).

Ymers:

- pabotath ¢ nHpOpPManuei,
MIPEJCTABICHHON B PA3INUYHON
opme;

- 00pabaThIBaTh TaHHBIE CPEICT-
BaMH CTaH/IapTHOTO IIPOrpam-
MHOT'0 00€eCIICUeHHS;

- CHHTE3MpOBaTh MH(OPMALHIO,
MIPEACTABICHHYIO B Pa3JIMUHbBIX




HCTOYHHUKAX; -
- BBIOUpATh UCTOYHUKN UHGPOP-
MalllH, a/IeKBaTHBIE MOCTABIICH-
HBIM 33[]a4aM U COOTBETCTBYIO-
[I1e HAYYHOMY MHUPOBO33PEHHUIO;
- OCYIIECTBIIATH TIOUCK HHPOP-
Malluu;

- HHTEPIPETHPOBATh U PAHXUPO-
BaTh HHOOPMAIIHIO, TPEOYEMYIO
JUISL pELICHUS] TOCTaBICHHON
3aJ1a4H.

Baaners:

- IEPCOHAJIBHBIM KOMIIBIOTEPOM H
MOUCKOBBIMHU CEPBUCAMHU;

- METOJAMKAMH aHAaJHUTHKO-CHH-
TeTHdecKoil 00paboTku HHPOP-
Mallid W3 pa3iuyHbIX HHOOP-
MAaIIMOHHO-TIOMCKOBBIX ~ CHCTEM
(npenmeru3anus, aHHOTHPOBA-
HHe, pedepupoBaHue).

IIpodeccuonanbubie komnerenuun (IMK)

MK-5 Cnocoden npuodperarhb
HOBbIE 3HAHHS C HCMOJIb30BAaHHEM
COB-PeMEHHBIX HAYYHBIX METOOB 1
BJIajieHHe HMHU Ha YPOBHE, HE00XO-
AVMOM JIJIs1 peleHus 3a/1a4, HMelo-
IIHX eCTeCTBEHHOHAYYHOE CO/Iep-
JKaHUe ¥ BO3HHKAIOIIUX MPHU BbI-
MOJTHEHHH NMPodeccHOHATBHBIX
pyHkumii.

MK-5.1. 3HaeT 0CHOBBI

(G yHIaAMEHTAIBHBIX Pa3/IeioB
MAaTeMAaTUKH, (DU3UKH, XUMHUH,
HayK 0 3emiie U OMOJIOTHH,
HE00X0IuMBbIE B Mpodheccro-
HAIIbHO JeATebHOCTH, BO3-
MOHOCTH U 00JIaCTH ITPUMe-
HEHUS METO/IOB HKCIIEPUMEH-
TabHBIX MCCIICIOBAHUIN B
¢duznke.

IIK-5.2.YMeer UcIoib30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIIUTUINH IS
00BSICHEHHSI SKCIIEPUMEH-
TaJIbHBIX PE3YJIbTATOB;
NPUMEHSITh METO/IbI MaTeMa-
THYECKOI0 aHAJIM3a U MOJIEIIHN-
pOBaHUs, OCHOBHBIX 3aKOHOB
(bu3KMKK TS pelIeHus 3a/1a4
podeccHOHANTBLHON
JIESTENILHOCTH;

T1K-5.3.Bmaneer meTomamu
TEOPETUIECKOTO U IKCIICPH-
MEHTAJILHOI'O MCCIICOBAHUS,
HABBIKAMH [IPUMEHEHUS OC-
HOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX JUCIHUIUINH B
npodeccuoHaTbLHOM
JEATEIHLHOCTH.

3HaTh: OCHOBHBIE METOBI
UCCIIeIOBaHUA B 00JIaCTH
OpraHuYecKOW XUMUHU.

YMerb: NpoOBOAUTH CUHTE3 U
aHaJIN3 XUMHYECKUX
COEIMHEHUH C UCIOJIb30BAHUEM
METO/I0B MaTEMaTHYECKOTO
aHaJIM3a U MOJIEIUPOBAHUS,
OCHOBHBIX 3aKOHOB (DPU3UKH IS
peureHus 3a1aq IpoQecCHOHATb-
HOMH J1eTeNbHOCTH.

Baaners: HaBbIKaMu
Jlanupo-BaHMsI SKCIIEPUMEHTA,
00pabOoTKN M HHTEpIpETAUU
SKCHEPUMEHTANBHBIX JTaHHBIX MIPU
pEllIeHNH 3a/1a4 XUMUYECKOH U
(u3MYeCKOil HANPaBIEHHOCTH.

IIK-6 CniocodeH ncnoJib30BaTh
COBpeMEHHbIe KOMIbIOTEPHBIE
TEXHOJIOTHM MPH MIIAHUPOBAHUHU
HCCJIeJOBAHU, I0JIy4YCHUHU U
00padoTKe pe3yIbTaTOB HAYYHBIX
JIKCNEPUMEHTOB, cOope, 00padoTKe,
XpaHeHHUH, NpeIcTaABIeHUH U
nepeaave Hay4YHo NH(POpMAUMH.

IIK-6.1. 3HaeT OCHOBHBIE
METO/IbI, CIIOCOOBI U CPEICTBA
MTOJTyYCHHUS, XpAHEHHUSI, 00pa-
OOTKH pe3yIbTaTOB HAYIHBIX
9KCIECPUMECHTOB C TIOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTHH.

IIK-6.2. Mcnonesyer B mpo-
(eccuoHaNbHOM AesATEIbHO-
CTH COBPEMEHHBIE ITPECTaB-
JICHUS O NPOSIBJICHUHU HACJIeA-
CTBEHHOCTH U M3MEHYHUBOCTH
Ha BCEX YPOBHSIX OpraHH3a-

3HaTh: OCHOBHBIE TEHAECHIIUHN
Pa3BUTHA COBPEMEHHBIX HH(POP-
MAIMOHHBIX TEXHOJIOTHUH,
COBPEMEHHBIE CIIOCOOBI
MIPUMEHEHUST KOMITBFOTEPHBIX
TEXHOJIOTHI B 00yYCHHU U
HAYYHBIX UCCIICTOBAHMSAX;
OCHOBHBIE BO3MOKHOCTH BBIUKUC-
JUTEIHHBIX CUCTEM; CPEICTBA
TEJIEeKOMMYHHUKAIIMOHHOTO
JIOCTyTa K UICTOYHHKAM HAYIHOU
HH(OPMAIIUN; BO3MOKHOCTH
ceru Internet ;1 opraHuzanuu




LM )KMBOTO; MPEICTaBICHUS
0 TeHETHYECKUX OCHOBAX
SBOJIOIOHHBIX MPOIIECCOB,
TEeHOMHKE, IPOTEOMHKE,
TCHETHKE Pa3BUTHS,

K-6.3. YMmeer mony4ats 1
00pabaTbIBaTh Pe3ynbTaThI
HayYHBIX SKCIIEPUMEHTOB C
TIOMOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA;

IIK-6.4. Bnageer MeTonamu
PETUCTPAIMU U POTPaM-
MHBIM 00€CIIEYEHHUEM IS
00paboTKH pe3yJIbTaTOB
HAYYHOTO 3KCIIEPHUMEHTA.

OIIepaTHBHOTO OOMEHa
uH(pOpMAITHEH MEXTY
HCCIIE0BATEIbCKUMH TPYIIIAMH;
IIPUMEHEHNE METOI0B MaTeMa-
THYECKOTO MOJEITMPOBAHHS

B HAyYHBIX HCCIIETOBAHUSIX C
HCTIONB30BAaHHEM NTAKETOB
nporpamm 00pabOTKH IaHHBIX,
TOTOBBIX IPUKJIA/THBIX
MIPOrPaMMHBIX KOMIUIEKCOB B
00JIaCTH XMMHUH U CMEXHBIX HaYK,
¢ BEIOOPOM METO/IOB PELICHHs
MOCTABJICHHOM 3a]]a4¥; CUCTEMBI
cbopa, 06paboTKH U XpaHEHU
XUMHUYECKOH HH(OpMAIHH;
YCTPOWCTBO M TIPUHIIHIIBI
00paboTku mHGOpMATIH
CHCTEMaMH MYJIBTHMEANA, C
HCTIONIb30BAHMEM CHCTEM JIEIOBOH
rpadMKu, THTEIPUPOBAHHBIX
CHCTEM JIJIsl IPOBEICHUS
MaTeMaTHYeCKUX U HH)KEHEPHO-
TEXHHUYECKUX PACUETOB; OCHOBBI
Web-nu3aitna, udposoii 3anucu
HHpOPMAIINH;

- OCHOBBI MaT€MaTHYECKOTO
MOJICTTMPOBAHMS 1 TUITAHUPOBAHUS
XMMHUYECKOTO HKCIIEPUMCEHTA,
OCHOBBI KBaHTOBO-XHMHYECKOTO
MO/JIETTMPOBAHMS M TEXHUKU UX
NPOBEICHUS;

- BO3MOXKHOCTH IIPUMEHEHUS
KomnbroTepHBIX METOOB
00paboTku HHbOpPMAIH

NP PELICHUH HAyYHO-
UCCIIEIOBATENBCKUX 33124
YMmern:

- UCTIONIb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTHU U
CPE/ICTBA JAOCTYIIa K NCTOYHUKAM
Hayunoit uHGOpMammm, MeTOIBI
MaTreMaTHYeCKOro MOJIeIMpOBa-
HUSA (C UCIIOJIB30BAHNUEM MTAKETOB
mporpamMm 06pabOTKH JaHHBIX);
- IPUMEHSTh TOTOBbIE
MIPUKJIaHbIE TIPOrPAMMHbIE
KOMIUIEKCHI B 00JIACTH XUMHUH U
CMEXHBIX HayK JUIs IUIAHUPOBa-
HUSI DKCIIEPUMEHTAIIBHOM paboThI;
- aHAIN3UPOBATH PE3YJIHTATHI
MaTeMaTH4eckol 00paboTKH
HayYYHBIX JJAHHBIX C LEIbI0
OIIpEeEIIeHNsI NX JI0CTOBEPHOCTH
H 00JIACTH MCIIOJIb30BAHUS;

- IPOBOJIUTH THIIOBBIE PACUETHI
XMMHUUYECKHX MPOLIECCOB,;
MIPOBOAUTH KBAHTOBO-
XMMHYECKHE PACUEThI CIIOKHBIX
CHCTEM;

- UCTIOJIb30BaTh COBPEMEHHBIC
nH(pOpPMaLMOHHBIE TEXHOJIOTHH B
00y4YecHHH;

- JCIIOJIb30BaTh COBPEMEHHbIE




KOMITBIOTEPHBIE TEXHOJIOTHU U
CPEZCTBA AOCTYIAa K HCTOYHUKAM
Hay4IHOH WH(OpMAIHH, TIPIME-
HSTH TOTOBBIE ITPUKIIAHBIC
IIPOTPaMMHBIE KOMIUIEKCHI B
00J1aCTH XMMHUH U CMEKHBIX HAYK
JUTSL pETLICHUS TPOM3BOACTBEHHBIX
1 aHAJIMTUYECKUX 3a]1a4, MOoJy-
YeHUst 1 00padoTKH nHpopManny;
- UCTIOJIb30BaTh HH()OPMALMOHHO-
KOMMYHUKAIIMOHHBIE U KOMIIbIO-
TEpHBIE TEXHOJIOTHHU JIJIS
MIPE/CTaBIICHUS PE3YIIbTaTOB
po¢eCCHOHATBHOM
JEeATEILHOCTH.

Buagets: - npodeccnoHaNbHBIMA
3HAHUSAMH COBPEMEHHBIX HH(OP-
MAaIMOHHBIX CHCTEM H
TEXHOJIOTUH,

- IPaKTHYECKUMH HaBBIKAMHU
paboThI C BEIYMCIUTEBHBIMA
CHCTEeMaMH, C MPUKIIaIHbIMU
HpOrpPaMMHBIMH KOMIUIEKCaMHU;

- METOJIaMH TIOJTy4YEHUS, IpeJi-
CTaBIICHHUA U 00pabOTKH
nH(popManny, HaBBIKAMH
TIOCTPOEHHS AMITMPHUECKUX
MoJienen

C HCIIOJIb30BAHUEM ITaKETOB
MIPOTPaMM CTATHCTHYECKOH
00paboTKN JaHHBIX, UMHUTA-
[MOHHOT'O MOJICIIMPOBAHUS [IPU
pEeLIeHUH OCTaBJICHHBIX 3a/1a4;
- crnocobamu 00pabOTKH U
aHaJM3a MOJIyYeHHbBIX pe3ybTa-
TOB C YY4ETOM MUMEIOIINXCS
JIUTEpaTypHBIX TAHHBIX U
YMEHHEM IIPEJICTaBIISATh
TIOJTyYEHHBIE B HCCIICIOBAHMSIX U
CaMOCTOATENBHOM paboTe
pe3yibTaTH B
UH(OPMALIMOHHOM BUJIE;

- METOJaMH CO3/IaHHs
3JIEKTPOHHBIX MOCOOWH,
MYJIbTUMEIMHHBIX
NIpE3EHTALMIH;

- METOJJaMH TIOHCKa 1 0OMeHa
nH}opManuei B KOMIBIOTEPHBIX
CeTsIX, TEXHUYECKUMH U
MIPOTrPaMMHBIMH CPEACTBAMHU
3alIMTH MHPOPMAIIMH, BKIFOUast
TIpUEeMbI aHTHUBUPYCHOH
3aIIMTHI; METOIAMH OIIPEAEIICHHS
OTNITHUMAJIbHBIX M PALUOHATIBHBIX
TEXHOJIOTHYECKHX

PEXUMOB PabOTHI 000PYIOBAHMUS;

- TEXHOJIOTHSIMU COCTABIICHHUS
00pa3oBaTeNbHBIX IPOTPAMM
C MIPUBJIEYEHUEM COBPEMEHHBIX
JIEKTPOHHBIX ¥ KOMITBIOTEPHBIX
pecypcos;

- COBPEMEHHBIMH KOMIIBIO-
TEpHBIMH TEXHOJIOTHSIMH,




TIO3BOJISTIOIIUMH MOJEINPOBATh
XUMHYECKHE HCCIICA0BAHMS,
00pabaTbIBaTh NOTYICHHBIC
pe3yJbTaThl M IPEICTaBIATh UX B
BHZE TAaOIHIL, TPaPHKOB,
JMarpamMM, OTYETOB;

- COBPEMEHHBIMH
KOMITBIOTEPHBIMHU TE€XHOJIOTHSIMH,
MIPUMEHSIEMBIMU TTPHU 00paboTKe

CTpyKTypa U coiep:KaHue JHCIUIIIHHBI
4.1. CTpyKTYpa AMCHUILIHHBI

Buj yueoHOIi padoThI Bcero yacos 4 cemecTp 5 cemecTp
OO01ast TPYA0EMKOCTh TUCIIMILIHHBI 468 252 216
AyIUTOPHBIE 3aHATHUS 330 204 126
Jlexru 144 90 54
JlabopaTopHBIE 3aHATHS 186 114 72
CamocrosTenpHas paboTa CTYICHTOB 111 48 63
KonTtpons 27 - 27

4.2. Copep:xaHue JMCUUIIIHHBI

1.BBenenue

[IpeameT aHAIUTHYECKOH XMMHH, €€ CTPYKTypa. MeToI0JOTHYECKUE ACTIEKThl aHATUTUIECKOW XUMUH; €€
MECTO B CUCTEMC HayK, CBA3b C HpaKTHKOﬁ. 3HaueHHe aHATUTHUYECKOM XUMHH B pa3BUTHU €CTCCTBO3HAHUA,
TCXHHUKH, SDKOHOMUKU. OCHOBHBIE aHAJTUTUYECKHE HpO6JIeMI)II CHMIXKCHUEC Mpeacia 06Hapy>1<eH1/1>1; MOBBIIICHUC
TOYHOCTH M H30MPATENILHOCTH, SKCHPECCHOCTH aHajliM3a; aHaiu3 0e3 pa3pyLIeHUs; JIOKAIbHBIH aHalu3;
JUCTAHLIIMOHHBIA  aHanu3.  Buxael  aHanus3a:  M30TONHBIM,  3JIEMEHTHBIM,  CTPYKTYPHO-IPYIIIOBOMH
(pyHKIMOHANIBHBII), MOJIEKYJISIPHBIH, BelIeCTBEHHbIH, (a3oBblil. Xumudyeckue, Gu3ndeckue U OHOJOrHYEeCKUe
METOJBI aHaMHu3a. Makpo-, MUKpPO- M YIbTPaMUKPOaHAJIH3.

OcCHOBHBIE 3Tanbl Pa3BUTUS aHATUTHYECKOH XUMHUHM. COBPEMEHHOE COCTOSHHE M TEHICHIMH Pa3BUTUS
AQHAUTUYECKON XMMHHU: HHCTPYMEHTAIM3allMs, aBTOMATH3alMs, MaTeMaTHh3allsd, MHUHHATIOpU3alHs,
YBEJIMUYEHHE J0JM (HU3HUECKUX METOAOB, IMEPEX0] K MHOTOKOMIIOHEHTHOMY aHAJIN3Y, CO3/IaHHE CEHCOPOB U
TECT-METOJIOB.

2.MeTpoJiorn4ecKue 0CHOBbI XUMHYECKOI0 aHAIH3a

OCHOBHBIE METPOJIOTMYECKHE MOHATUS U NPEACTaBICHUSA: U3MEPEHUE, METOIbl U CPEICTBA M3MEPEHHI,
METPOJIOTHUECKUE TPeOOBAHMS K pPE3yJbTaTaM H3MEPEHHUH, OCHOBHBIC MPUHIIMIIBI M CIIOCOOBI 00CCIeUeHUs
JIOCTOBEPHOCTH PE3yJIbTaTOB M3MEPEHHH, morpemrHocTH. OCHOBHBIE CTaJWM XHMHUYECKOro aHamm3a. Beibop
MeTOJla aHaJM3a U COCTaBJICHHE CXeM aHaiuu3a. AOcomoTHbIE (0e33TaloHHBIE) M OTHOCHUTEIBHBIE METOJBI
aHanu3a. AHaJuTHYecKud curHan u nomexu. OO0beM HHpOpMANMU B aHajIuTHYecKoM curHajie. CriocoObl
OIIPEACIICHNA COACPIKAHUA 110 TaHHBIM aHAJTUTHYCCKUX I/ISMepeHI/II\/’I.

OCHOBHBIE XapaKTepUCTHUKM METO/Aa aHajIu3a: NPaBHIBHOCTh M BOCIIPOM3BOJUMOCTH, KOI(PQHUIMEHT
YyBCTBUTEIBHOCTH, TIpe/ie)l OOHApy>KeHWs, HIDKHSSL W BEPXHsI TPAaHUIbBl ONpPEJesieMbIX COJIep KaHHM.
Knaccudukanms norpemHocreid ananmm3a. CucremMaTHueckue M cllydaiiHble mnorpemHoctd. IlorpemHoctu
OTJIEJBHBIX CTaguii XuMudeckoro aHanuza. CriocoObl OIEHKH NPaBWIBHOCTH: HCIIOJIB30BAHHE CTAaHIAPTHBIX
o0pasnoB, MeToj 100aBOK, METOJ BapbUPOBaHMS HABECOK, COINOCTAaBJICHWE C JPYIMMH METOJaMHu.
CrangapTHble 00pasipl, WX H3rOTOBJIEHHE, aTTeCTalus W Hcroyib3oBaHue. CraTucTHdeckas o0paboTKa
pe3yIbTaTOB M3MEpEHHH. 3aKOH HOPMAJbHOTO pacIpeieleHusl CIydalHbIX ommoOoK, t- u F-pacnpeneneHus.
Cpennee, ngucrepcusi, CTaHZAPTHOE OTKIOHEHHWE. lIpoBepka THIIOTE3bI HOPMAJIbHOCTH, THIIOTE3BI
OTHOPOTHOCTH pe3ynapTaToB m3MepeHnid. CrocoObl OIEeHKH mnpaBwibHOCTH. CTaHZapTHBIE O0O0pa3IbL
CpaBHeHHE JHCIIEPCUM W CPEHUX JBYX METOJOB aHanm3a. PerpeccroHHbl aHanu3. Mcnons3oBaHue MeToaa
HaMMCHBIINX KBAAPATOB JIA IMIOCTPOCHUA T'PAAYyHPOBOYHBIX Fpa(i)I/IKOB.

TpeboBaHMS K METPOJOTHYECKOH OIEHKE B 3aBUCHMOCTH OT OOBeKTa M Ienu aHamm3a. CrocoObt
MOBBIIIEHUS] BOCIPOU3BOIUMOCTH U NMPABUIBHOCTY aHanu3a. OpraHusanus U METOAONOT U METPOJIOTHUECKOTO
obecrieueHHs IeSITEIbHOCTH aHATUTUYECKON CITy>KOBL. AKKpEeIUTaIMs aHAIUTHYeCKUX Jabopatopuii. [ToBepka
anmnapartypsl, aTTeCTallus HECTAHJAPTHBIX CPEACTB U3MEPEHUN U METOAUK aHAIU3a.

3.Tunbl XHUMHYECKHX PeaKI Uil M MPOLecCOB B AHAINTHYECKOH XUMHH

OCHOBHBIE ~ THUIIBI ~XMMHUYECKHX pEaKIUid B  aHAJTUTUYECKON  XUMMU:  KUCJIOTHO-OCHOBHEIE,

KOMIUIEKCO00pa30BaHusl, OKUCICHUsI-BOCCTAaHOBIJICHUs. Vcronbp3yeMble MpoLecchl: 0ca)IeHHe-pacTBOPEHHE,




9KCcTpaknus, copouus. KoHcrantel paBHoBecus peakunii n npoueccoB. COCTOSIHUE BELIECTB B HACAIBHBIX U
peanbHbIX cucTeMax. CTpykTypa pactBoputeneil m pactBopa. CoipBaTanusi, MOHM3AIMs, ANCCOLMALNS.
[loBenmeHne >IEKTPOIMTOB M HEIEKTPONUTOB B pacTBopax. Teopust [ebas-Xrokkens. Kosddummentsr
akTHBHOCTH. KOHICHTpaIMOHHBIE KOHCTaHTHL. OmNHCaHHWE CIOXHBIX paBHOBecHil. OOmas u paBHOBECHAs
KOHIICHTPAIMH. Y CIIOBHBIE KOHCTaHTHI.

Kucnorno-ocnoBHble peaknuu. COBpeMEHHBIE TNPEACTABICHHUS O KHCIOTaX W OCHOBAHWSX. Teopust
Bpencrena-Jloypu. PaBHOBecue B cUCTEME KUCIIOTA - CONPSIKEHHOE OCHOBAHME U pacTBOpuTesb. KoHCTaHTHI
KHCJIOTHOCTH U OCHOBHOCTH. KHCIOTHBIE U OCHOBHBIE CBOWCTBa pacTBoputenell. KoHcTanra aBTonmpoTonusa.
Bnusinre npuponbsl pacTBOPUTENS Ha CHITy KHCJIOTHI M OCHOBaHMs. HuBemupyronmi u nuddepeHnupyomuii
a¢ ekt pacTBOpHTEIS.

KuciotHo-ocHOBHOE paBHOBECHE B MHOT'OKOMIIOHEHTHBIX cHcTeMax. bydepHble pacTBopel M MX CBOWCTBA.
Bydepnas emkoctb. Bwruncienus pH pacTBOpoB He3apspKEHHBIX W 3apsDKEHHBIX KHCJIOT M OCHOBaHMHU,
MHOTOOCHOBHBIX KHCJIOT ¥ OCHOBAHUH, CMECH KHUCJIOT U OCHOBAHUH.

Peakuun xomiuiekcoo0pa3oBanus. THIIBI KOMIUIEKCHBIX COEIMHEHHM, UCIIONB3YEMBIX B aHATUTUYECKOM
xumud. Knaccudukanus KOMIUIEKCHBIX COEAMHEHUH II0 XapakTepy B3aMMOJCHCTBHSA METALI-IWTaHI, MO
OIHOPOJHOCTH JIMTaHJa W LEHTPATbHOIO HOHa (KoMIuiekcooOpaszoBarens). CBONHCTBA KOMIUIEKCHBIX
COCAMHEHUH, IMEIOINE aHATUTHIECKOE 3HAYCHHE: YCTOMYMBOCTh, PACTBOPUMOCTb, OKPACKa, JIETY4ECTb.

CryneH4yaToe KOMIUIEKCOOOpa3oBanue. KoimuecTBEHHBIE XapaKTEPUCTHKH KOMIUIEKCHBIX COCIMHEHHMH:
KOHCTaHTHl YCTOWYHMBOCTH (CTymeHdYaTsle M oOmme), QyHKIms oOpa3oBaHUS (CpeHee JUTaHIHOE YHUCIIO),
(GYHKIMS ~ 3aKOMILICKCOBAHHOCTH, CTENeHb 00pa3oBaHus  KoMIiulekca. DakTopel, BiMSIOIIME Ha
KOMILIEKCOOOpa30BaHUe: CTPOCHHE ILEHTPAlIbHOTO aToMa M JIMraHAa, KOHILIEHTpAIus KOMIIOHEHTOB, pH,
HOHHAs CWJIa pacTBOpa, Temreparypa. TepMoauHaAMH4YecKas M KHHETHYecKass YCTOWYMBOCTh KOMILIEKCHBIX
COEIMHEHU.

BiusHue KommiiekcooOpa3oBaHMSI Ha pacTBOPHMOCTh COEAMHEHUI, KHCIOTHO-OCHOBHOE paBHOBECHE,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIA IIOTEHIIMANI CHCTEM, CTAOMIM3ALMIO PA3IMYHBIX CTETCHEH OKHCIICHUS
951eMeHTOB. CrocoObl TOBBIMICHNS YYBCTBUTEIBHOCTH W H30MPaTENbHOCTH AHAIHM3a C HCIIOJIH30BAHHEM
KOMIUIEKCHBIX COCTHHEHHH.

TeopeTndeckue OCHOBBI B3aMMOJECHCTBHS OPraHUIECKUX PEAreHTOB ¢ HEOPraHMYECKUMHU HOHaMU. BinsHue
UX MIPUPOJIBI, PACTIONOKEHUS (PYHKINOHAIBHO-aHAINTHIECKUE TPYIII, CTEPEOXUMHUH MOJIEKYJ pearcHTa Ha ero
B3aUMOJICHICTBHE C HEOPraHWYECKMMH HOHAMHU. TeopHs aHaJIOTHH B3aWMOIEHCTBHS HOHOB METAJIOB C
HeopranuueckuMu pearentamu tuna H,O, NH3 u H,S 1 kuciiopoz-, a3o01-, cepocoepxaliuMyu OpraHui4ecKuMu
pearenTamMu. OCHOBHBIE THIIBI COEIMHEHHH, 00pa3yeMBIX C ydaCTHEM OpPraHMYEeCKHX PEeareHTOB. XeJaTHl,
BHYTPUKOMIIIEKCHBIE  coelrHeHus. DakTopsl, OIpeAensoniue YCTOWYMBOCTb XeJaToB Baxnelmue
OpraHWYeCKHe PEeareHTH, IPUMEHSIEMble B aHAIN3E I pas3/ieleHusi, oOHapyKEHHUs, ONpeleNieHUs HOHOB
METaJUIOB, AJISl MacKHpPOBAaHUSA W JeMackupoBaHHUs. OpraHHYecKHe PeareHThl Al OPTaHHYeCKOTo aHaIM3a.
B03MOXHOCTH HCTIONIB30BaHHS KOMITJIEKCHBIX COSIMHEHUH M OPTaHMYECKUX PEareHTOB B PA3IHYHBIX METOAAX
aHanm3a.

OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE pPeaKUMu. OJEKTPOJAHBbIM noTeHuuan. YpaBHenue Hepucra.
CrangapTHbIi 1 GopManbHbIA MoTeHInanbl. CBsS3b KOHCTAHTHI PABHOBECHS CO CTAHAAPTHBIMH ITOTCHIIMAIAMH.
Hamnpasnenue peakunu OKHUCIICHHSI U BOCCTAHOBJIEHUs. DaKkTOPHI, BIMSIONINE HA HAlPABICHUE OKHUCIUTEIBHO-
BOCCTaHOBHTENBHBIX peakiuid. [loHATHE O CMENIaHHBIX MOTEHOHajaxX. MeXaHU3Mbl OKHCIHTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKITHH.

OCHOBHBIE HEOPTaHWYECKHE M OPraHWYEeCKHE OKHCIHUTEIH M BOCCTAHOBHTENIH, NMPUMEHSEMBIC B aHAJIM3E.
MeToapl IpeIBapUTEIEHOTO OKHICICHHS M BOCCTAHOBIICHHS ONIPENEIIEMOT0 HIEMEHTA.

IIpouecchl ocaxaeHus: U coocazkaeHns. PapHoBecue B cucteMe pacTBoOp - ocagok. OcaaKku U UX CBOMCTBA.
Cxema obpazoBanus ocanka. Kpucrammaeckue u aMoppHbIE OCaAKH. 3aBUCUMOCTh CTPYKTYPBI 0CaJlka OT €ro
HMHAWBUIYaNbHBIX CBOMCTB M YCIOBHH OCaKJICHHS. 3aBUCHUMOCTH ()OPMBI OCa/IKa OT CKOPOCTH 00pa3oBaHHSA U
pocTa mepBUYHBIX yacTull. (DakTOpsl, BIUSIONINE HA PACTBOPUMOCTh OCAJKOB: TEMIIEpaTypa, MOHHAs CHIA,
JeUCTBHE  OJHOMMEHHOTO HOHA, pEaKIWWd NPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHMS,  OKHCIICHHMS-
BOCCTAQHOBJIEHHUSI, CTPYKTYpa U pa3Mep YacTHLl. ¥YCIIOBHsS MOIY4YEHUS KPUCTAJUIMYECKUX OCAaJKOB. 'oMoreHHoe
ocaxnenue. CrapeHue ocanka. [lpuumHbl 3arpsi3HeHust ocazaka. Kiraccupukauus pasiuyHBIX BHIOB
coocaxeHus. [lonoxxuTenbHOE M OTpPUIIATENIFHOE 3HAYEHHE SIBIICHUS coOcakaeHHus B aHaimse. OcobeHHOCTH
00pazoBaHyst KOJUIOMIHO-IUCIEPCHBIX cUCTeM. VcIoap30BaHne KOJUIOMTHBIX CHCTEM B XMMHUUECKOM aHaJIM3e.

4.MeTtoapl o0HApYKeHUS ¥ HIEHTUPUKANH

3amaun u BBIOOp MeTona OOHApYXKEHHS U WACHTU(UKAIMH aTOMOB, HIOHOB M XUMHYECKHX COCTUHEHHM.
HApoOHBIE ©m cucTeMaTnueckuii aHann3. @u3MUecKkue MeEToAsl OOHAapyXeHHs W HWACHTH(HKAnUN
HEOPTAaHMYECKUX W OPTaHWYECKHUX BEIIECTB. MUKPOKPUCTANIOCKONMYECKUH aHAIH3, MHPOXUMUYECKUI aHATIN3
(okpamuBaHue IUIaMEHH, BO3TOHKAa, OoOpa3oBaHWe TiepiioB). KamenpHBIH aHanmm3. AHAIU3 pacTHpaHHEM
MOPOIIKOB. XpOMAaTorpapuIeckue METOAbl Ka4eCTBEHHOTO aHaiM3a. JKCIPECCHBIN KAaueCTBEHHBIH aHAIN3 B
3aBOJICKHX M TIOJIEBBIX YCIOBHAX. [IpMephl NPpaKTHYECKOT0 IPUMEHEHHUS METOI0B O0OHAPYKEHHS.

4.1 MeTtoas! Bblie/1eHNs, Pa3/ieJIeHUs] M KOHIICHTPUPOBAHHUSA
OCHOBHBIE METOJIbI Pa3JIeNICHNs] U KOHLEHTPUPOBAHMS, UX POJIb B XMMHUYECKOM aHajH3e, BHIOOp M OLCHKA.
CoyeraHue METOJOB pa3JelicHWs] U KOHIECHTPUPOBAHUS C METOJAMH ONpEJAECNIEHHs; THOPUAHBIC METOJbI.




OnHoCTyneHYaTble 1 MHOTOCTYIIEHUYaThIe Tpouecchl pasaenenus. Koncrantel pacnpenenenus. Koaddunuent
pacnpenenerusi. Crenens u3pnedenus. @akrop paznencaus. KoadpunneHT KOHIEHTPUPOBaHMUS.

Metoasl 3KcTpakuuu. TeopeTHuecKrue OCHOBBI METOAOB. 3akoH pacmupexpencHus. Kimaccuduxamnms
9KCTPAKIHMOHHBIX MponeccoB. CKOPOCTh 3KCTPAKIMH. THIIBI SKCTPAKIIMOHHBIX CHCTEM. Y CIOBHS 3KCTPAKINU
HEOPraHMYECKUX M OPTaHWYECKUX COeAMHEHWH. Peskctpakimsa. [Ipupoma m XapakTepHCTHKa SKCTPAreHTOB.
Paznenenne ¥ KOHIEHTPHUPOBAHUE 3JIEMEHTOB METOJIOM J3KCTpakiuu. OCHOBHBIE OPraHHYECKHE PEAarcHTHI,
UCTIONB3YEMBIE AJISI PA3feiICHHs] 3JIEMEHTOB METOJNOM JKCTpakuuu. CeIeKTHBHOE pa3ZeleHHE 3JIEMCHTOB
METOIOM TmoA0Opa OpraHUYecKUX pacTBopuTenei, usMeHeHne pH BogHo#l ¢asbl, MackupoBaHHS H
JIeMaCKUPOBaHMUSL.

MeToabl oca:kaeHUs] U coocaxkieHus. [IpuMeHeHe HeOpraHMUeCKUX U OPraHMYECKUX PEeareHTOB AN
ocaxxaeHus. CrocoObl pa3feneHus: ocakJeHneM JIN00 PacTBOPEHHEM IIPU pa3lIMuHbIX 3HaYeHUsX pH, 3a cuer
00pa3oBaHUsi KOMIUICKCHBIX COCOUHEHHH W TPUMEHEHUS] OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLH.
I'pynmoBble peareHTHl M HpexbsBIseMble K HHM TpeOOBaHMS. XapaKTEPUCTHKH MaloOpacTBOPHMBIX
COCAMHEHUH, Hamboiee YacTo HCIONb3yeMbIX B aHaium3e. KOHICHTPHPOBAHHE MHKPOAIEMEHTOB
COOCaXJCHUEM Ha HEOPTaHMUECKUX U OPTaHMYECKUX HOCUTEIAX (KOJUICKTOPax).

4.2. XpomaTorpaguyeckue MeTOIbI AHATU3A

Omnpenenenne xpomarorpaduu. IloHATHE O mMOABIKHOM M HemoABmwxkHOW (asax. Kmaccudukarms
METOJIOB IO arperaTHOMY COCTOSIHMIO ITOJBIDKHOM M HEIIOJBIDKHOM (a3, MO MEXaHU3MYy pas3/esIeHHs, IO
TEXHHKE BBIMOIHEHHUA. CriocoOBl MOTydeHnsT XpoMaTorpaMM ((pOHTAIBHBINA, BEITECHUTEIBHBIN, JMIOCHTHBIHN).
OcHOBHBIE TapaMeTpbsl Xpomarorpammbl. OcHOBHoe ypaBHeHue xpomarorpaduu. CeleKTUBHOCTh U
3¢ PEeKTUBHOCTh XpoMaTorpadpuueckoro paszieneHus. Teopust TeopeTuueckux Tapeiaok. KnHetuueckasi TeopHs.
Pazperenne kak (pakTop onTUMHU3ALMU XpoMaTorpaduueckoro npouecca. KauecTBeHHbINH M KOIWYECTBEHHBIH
xpomarorpadpUuecKuii aHau3.

I'azoBasi xpomartorpagusi. I['a3zo-agcopOumonnass (ra3o-tBepaodasHas) U  ra3o0-KHIKOCTHAS
xpomartorpapusi. CopOeHTHl UM HOcHTenH, TpeOoBaHMS K HUM. MexaHusMm paszeneHus. Cxema rasoBoro
xpomarorpada. KomoHku. JIeTeKTopbl, UX YyBCTBUTENBLHOCTD M CENEKTUBHOCTH. O0JIacTH MPUMEHEHHS Ta30BOI
xpomarorpadum.

KuakocTHas xpomarorpadgusi. Bunet JKUAKOCTHOM xpomarorpaduu. IIpeumyimecTna
BEICOKO3(ppekTnBHOM xuakocTHOM Xpomartorpaduu (BOXKX). Cxema xuakocTHOro xpomatorpaga. Hacocsr,
KOJIOHKH. OCHOBHBIE THIIBI JIETEKTOPOB, X UyBCTBUTEIEHOCTD U CEIICKTHBHOCTD.

Ancopounonnasi KMAKocTHasi xpoMmarorpadgmsi. HopmanbHo-(pa30Belii U oOpaieHHO-(ha30BbIi
BapuaHThl. [loJsipHBIE W HENOJSIPHBIE HEMOJBIKHBIE ()a3bl M NMPUHLMUIBI UX BbIOOpa. MoaudunupoBaHHbie
cuIMKarenu Kkak copOeHTel. IlogBmkHbele a3l W NPUHOMIB UX BbeIOOpa. OO6macTH NPUMEHEHUS
aIcOpOIIMOHHOM JKHIIKOCTHOM Xpomarorpaduu.

Honooomennasi xpomarorpagmsi. CrpoeHne W (U3UKO-XUMHYECKHE CBOMCTBA HOHOOOMEHHHKOB.
HNonoobmennoe paBHoBecue. CelleKTUBHOCTh HMOHHOTO oOMeHa U (akTopbl ero ompenenstonme. O6nactu
IIPUMEHEHNsT HOHOOOMeHHO# xpomarorpaduu. MoHHas xpomaTtorpadusi Kak BapHaHT BBICOKOI((PEKTUBHOM
noHooOMeHHOH  xpomarorpaduu. OCOOEHHOCTH CTPOSHHMST M CBOMCTBA COpOGHTOB ISl HMOHHOH
xpomarorpa¢un. OIHOKOJOHOYHAas W [JBYXKOJIOHOYHAs HOHHAs XpomaTtorpadus, HMX NpeuMyIIecTBa M
HenocTaTtku. VloHoxpomarorpaduyeckoe onpeziesieHne KaTHOHOB ¥ aHMOHOB. [oH-TTapHas ¥ IMraHgoo0MeHHas
xpomarorpadust. Oomue npuHIUIEL. [ToaBrKHBIE 1 HeNOABIKHBIE (ha3bl. OOIacTH MPUMEHEHHS.

IKcKa03uoHHAs xpomaTtorpadusi. OOmre npuHIMIEl MeToAa. [IOJBMXKHBIE W HEMOJIBHKHBIC (Ha3bl.
OcobenHocTn MexaHu3ma pazaeneHus. OnpenensieMble BEIECTBA U 00JaCTH MPUMEHEHHSI METO/IA.

IMnockocTHass xpomarorpadusi. O6mme npuHOMNBL pasfaencHus. CrnocoObl MOMYUYEHHS IIOCKOCTHBIX
XpoMmarorpaMM. PeareHTsl it WX TPOSIBIEHUS. bBymaosicnas xpomamozcpagus. MexXaHU3MBI pa3zaeleHHs.
[onsmxueie dassl. [IpenmymnecTBa u HeAOCTATKU. TOHKOCAOUHAA Xpomamozpagusa. MexaHU3MBI pa3/ieeHus.
Cop6enTs! 1 moaBWXHEIE (hazpl. OOIaCTH IPUMEHEHNS.

4.3. 'paBuUMeTpHYeCKHIT METO AHAJIN3A

CyIHOCTh I'PaBUMETPHUYECKOTO aHAIN3a, MPEHMYIIECTBA U HEJOCTaTKU Merozaa. [IpsMble M KOCBEHHBIE
METO/bl OmpejieNieHnsl. BakHeline oOpraHM4ecKMe M HEOpPraHW4ecKue ocaguresd. [lorpemHocTH B
rpaBuUMeTpryYeckoM aHaimze. OOmas cxema onpeneneHuid. TpeGoBaHUS K OCaX/1aeMOH M IpaBUMETPUYECKOMN
¢dopmam. M3menenns cocraBa ocajika IpH BEICYLIIMBAaHUH U MPOKAJIMBaHUU. TepMOrpaBUMETPHYECKUI aHAIIH3.

[Tpumepsl NpakTHUECKOTO TNPHUMEHEHHs TPaBUMETpPUYECKOro Meroja aHanuza. OmpeneneHue xeiesa,
ATIOMUHUS, TUTaHa B BHIE OKCHIOB. OmnpepeneHWe KalbLIUS M MarHus; MCTOYHHWKH IMOTPEUIHOCTEH MPH HX
ompeneneHnd. MeToabl ompeneneHuss KpeMHHs. l[IprMeHeHne OpraHWYeCKMX PeareHTOB UL ONpeleNeHUs
HUKeJs, KoOabTa, IUHKA ¥ MarHus.

4.4. TuTpuMeTpUUYecKHe METOIbI AHAIN3A

Mertoas! TUTpHMETpHUEecKOTo aHanm3a. Kiaccuduxanms. TpeOoBaHus, MpenbsBIsIeMble K PEAKIUH B
TUTPUMETPHUECKOM aHanuse. Buapl TuTpuMeTpudeckux onpeaeneHuid. CrocoObl BeIpakeHHsT KOHLCHTPAMH
pacTBOPOB B THUTPUMETPUM. OKBUBAJICHT, MOJISIPHAs Macca OSKBHBAJICHTA, MOJISIPHAs KOHLIEHTPALHS.
[lepBuunble ¥ BTOpUYHBIE cTaHAapThl. PukcaHanbl. Buasl KpuBBIX THUTpoBaHUS. DaKTOPBL. BIMAIOLIME Ha
XapakTep KPHUBBIX THTPOBaHUS M BEIMYMHY CKauka TUTPOBAaHMS B pPa3IMYHBIX MeTojgax. Touka
9KBUBaJICHTHOCTH. CrIOCOOBI ONpe/ielieHNs] KOHEYHOH TOYKH TUTPOBAHUS B Pa3IMYHBIX METOAX.




Kuciorno-ocHoBHOe TuTpoBaHMe. IlocTpoeHue KpHBBIX THUTpOBaHUsS. BiusHHE BEIMYMHBI KOHCTAHT
KHCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPALMKM KUCIOT MM OCHOBaHMH, TEMIIEPATYphl Ha XapaKTep KPHUBBIX
TUTPOBaHMA. KHCIOTHO-OCHOBHOE THUTPOBAaHME B HEBOJHBIX Cpefax. KHCIOTHO-OCHOBHBIE HHIMKATOPBI.
IorpemHOCTH THTPOBAaHUS HPU OINPEACICHHM CWIBHBIX M CIA0BIX KHCJIOT M OCHOBAaHMH, MHOTOOCHOBHBIX
KHCJIOT H OCHOBAHHUM.

[Tpumepsl NPakTHUECKOTO NpPHUMEHEHWA. llepBHYHBIE CTaHAApTHI JUIA YCTAaHOBICHMS KOHICHTPAIUU
pacTBOPOB KHCIOT M OCHOBaHWH. IIpHroTOBIEGHHME M CTaHAAPTU3AIMA PACTBOPOB CONSHOM KHCIOTHI H
THIpOKCUAa HaTpus. TUTpoBaHME KUCIIOT, OCHOBAaHUI, cMecell KUCIOT U cMecel OCHOBaHUH. AHanmu3 cMmeceit
KapOoHaTa M TuApokapOoHaTa HaTpus, kapOoHaTa W ruapokcuna Harpusi. OmnpeneneHue a3oTa MO METOMY
Kbenbnans u coneit aMMOHMS IPSIMBIM U KOCBEHHBIM MeToamMu. OnpesieseHne HUTPaTOB U HUTPUTOB.

OxncauTeLHO-BOCCTAHOBUTEIbHOE THTpPoBaHWe. IlocTpoeHne KpHUBBIX THUTpOBaHUs. BiusHue
KOHLIEHTPAllMM HOHOB BOJIOPO/A, KOMIUIEKCOOOpa30BaHUsl, MOHHOW CHJIBI pacTBOpa Ha XapakTep KPHBBIX
tutpoBaHus. CriocoObl Onpe/ieieHsi KOHEUHO!H TOYKHM TUTpoBaHus. [lorpenmHocT THTpOBaHHSI.

Metoapl  OKHCIHTENBHO-BOCCTAHOBUTENBHOTO  TUTpoBaHWA. Ilepmanranatomerpus.  OmpeneneHue
xenesza(Il), mapranma(ll), okcanaToB, mepokcuaa BOIOPOIA, HUTPUTOB.

Honomerpus n nogumerpusa. CucreMa MOI-MOIUA KaK OKHUCIHUTENb WIM BOCCTaHOBHUTENb. OmpeneneHue
apCeHNTOB, apceHaToB, xene3a (I11), meu(1l), ramoreHU-HOHOB, TEPOKCUIOB, KUCIIOT.

BpomaromeTpust, iepuMeTpHs, BaHaAATOMETPHS, THTAHOMETPHSL, XpOMOMeTpHs. [lepBHUHBIC M BTOPHYHBIC
cTanaaptel. Micnone3zyeMble mHANKATOPEL. OmnpeneneHne HEOPraHNUECKUX U OPTaHNYECKUX COSANHEHNUH.

OcagurtenbHoe TUTpoBaHue. [locTpoeHne kpuBBIX TUTpoBaHUA. CrIOCOOBI OIpeesIeHUs KOHEYHON TOUKH
TUTPOBaHMA; MHAUKATOpHL. [lorpemrHocTH TUTpoBaHUS. I[IpuMepsl NpakTHUYECKOro NpUMEHEHHUs. MeToabl
®onbrapaa, Pasuca u Mopa.

Komniekcomerpuyeckoe  THTpoBaHuMe.  Heopranudeckue W OpraHMdeckue  TUTPaHTHl B
KOMIUIEKCOMETpHHU. VIcnonp30BaHME aMHHOIOJIMKAPOOHOBBIX KHUCJIOT B KOMILIEKCOHOMeTpHH. [locTpoeHue
KPHUBBIX THTPOBaHMUA. MeTaluIOXpOMHBIC MHAMKATOPHI M TpeOOBaHUs, MpeAbsIBIsAEMble K HUM. BaxHeime
YHHBEpCAJIbHbIE W CHENU(HIECKHE METAJUIOXPOMHBIE HHANWKATOPHL. CHOCOOBI KOMIUIEKCOHOMETPHUYECKOTO
TUTPOBAHMA: IIpAMOE, OOpaTHOE, KOCBeHHOE. CENEeKTMBHOCTH TUTPOBAaHMSA M CHOCOOBI €€ IOBBIMICHHMS.
[MorpemHocTy TUTPOBaHHS.

[Tpumeps! npakTHdeckoro npuMeHeHus. OnpeeneHne Kaablinsi, MarHus, jkelie3a, aTFOMUHNS, MEIH, [INHKA
B PacTBOpax YUCTHIX COJIEH W IIPH COBMECTHOM IPHUCYTCTBUH.

5. DJeKkTpoxuMMHUUYecKHe MeTOAbl AHATU3A

Ob6mrast xapakTepucThka MeTonoB. Kiaccubukaiws. DICKTPOXUMHYECKHE sYeHku. VHAWKATOPHBIN
3MEKTPOA M DJIEKTPOJI CpaBHEHHs. PaBHOBECHbIE M HEPaBHOBECHBIE JIEKTPOXUMHUYECKUE CHCTEMBI. SIBIeHNS,
BO3HHUKAIOIIKE MIPU MPOTEKaHUK TOKa (OMHUYECKOE MaJeHNE HANpSHKeHUS, KOHLIIEHTPAIMOHHAs M KHHETHYeCcKas
nossipuzarus). Ioasipu3aiioHHbIe KPUBBIE U UX UCIOJIB30BAHUE B PA3JIMYHBIX SJIEKTPOXUMHUYECKIX METOIaX.

5.1 TloreHuuomeTpus

IIpsimasi morenumomerpusi. l3mepenne mnoreHnmana. OOpaTtuMble W HEOOpaTHMBbIE OKHCIUTEIBHO-
BOCCTaHOBHTEIbHBIE cucTeMbl. HIMKaTopHbIe 31eKTpoasl. MonoMerpus. Kinaccudukaryst HOHOCETEKTHBHBIX
JIEKTPOJIOB. XapaKTEPUCTHKN HOHOCEJICKTHBHBIX JJIEKTPOAOB: JJICKTPOAHAS (YHKIUS, KOI(PPUIMEHT
CEJICKTHBHOCTH, BpeMs OTKIMKa. [IpuMepsl MpakTH4ecKoro NpuMeHeHHus moHomerpuu. OmnpeneneHue pH,
MOHOB IIEJIOYHBIX METAJUIOB, TAJIOTEHN/1-HOHOB.

IToTeHnMoMeTpUUYecKkoe TUTPOBaHMe. VI3MEHEHNE 3JIEKTPOJHOTO MOTEHIMANA B MPOLECCe TUTPOBAHUS.
CnocoObl  OOHapyKeHHsi ~ KOHEYHOW  TOYKM  THUTPOBaHHMS B  PEAKUMUSAX:  KHUCJIOTHO-OCHOBHBIX,
KOMILIEKCO0Opa30BaHMUs, OKUCIICHUSI-BOCCTAHOBIICHIS; IIPOIIECCAX OCAXKICHUSL.

[Ipumeps! npakTudeckoro npumeHeHus. TutpoBanme (ocopHOil, cMeceil COnIHOW m OOpHOW, CONSHON U
YKCYCHOM KHCJIOT B BOIHO-OpPraHMYECKHX cpepax. OmpenencHHe HOTUIOB M XJIOPUAOB TPH COBMECTHOM
MIPUCYTCTBUH.

5.2. Kyaonomerpus

Teopernueckue ocHOBBI Meroja. 3akoH Papanes. CriocoObl OmpeseNieHNs] KOJIUYEeCTBA HIIEKTPHUYECTBA.
IIpsimass KyJoHOMETpHsS M KyJIOHOMETPUUYECKOe THUTpoBaHHe. KyloHOMeTpHs @pU IMOCTOSSHHOM TOKE U
MOCTOSIHHOM TOTEHIuale. BHEIHAS U BHYTpPEeHHss IeHepalus KyJIOHOMETPUUECKOro TUTpaHTa. TuTpoBaHue
JJIEKTPOAKTUBHBIX M JJIEKTPOHEAKTUBHBIX KOMIOHEHTOB. OmpeneneHHe KOHEYHOH TOUYKM TUTPOBAHUS.
IIpeumyiiecTBa M OrpaHMYEHHs METOJa KyJIOHOMETPUYECKOTO THUTPOBAaHHUS IO CPaBHEHUIO C JAPYTHMMU
TUTPUMETPHUIECKUMH METOIAMHU.

IIpumeps! mpakTHdeckoro mpuMeHeHus. OmnpeneneHne MaiblX KOJIWYECTB KHCIOTHI W IIEJO0YH,
THOCYJIB(aTa HATPHUS, OKUCIUTEIICH-HOHOB METAIIJIOB.

5.3. Boasramnepomerpusi

Wnnukaropraeie snektponsl. Knaccudukamus BOJBTAMOEPOMETPHIECKUX MeETO#OB. Ilomydenne wu
XapaKTepUCTHKa BoJIbTaMIlepHOW KpuBoil. [Ipenenbubrit auddys3uonnsiii Tok. [lomsporpadus. YpaBHeHue
WnpkoBuya. YpaBHenue noisiporpaduyeckoii BonHbsl MibpkoBuua - ['efipoBckoro. IloTeHIMan moiyBOJHBI.
Wnentndukanms W omnpeneieHUe HEOPraHMYECKMX M OpraHW4ecKuX coequHeHHH. COBpEeMEHHBIE BHJIbI
BOJIETAMIIEPOMETPUM: TpsiMas U HMHBEPCHOHHAS, MEPEMEHHOTOKOBAs; XPOHOAMIEPOMETpUS C JHMHEHHOU
pasBepTkoil  (ocumutorpadus). IlperMyniecTBa ¥ OrpaHMYeHHs [0  CPaBHEHHMIO C  KJIACCHYECKOU




nossporpaduei.

AmnepoMerpuyeckoe TuTpoBaHue. CymHocTs MeToa. MHIMKaTOpHBIE 31eKTpoasl. BeiOop moTeHmana
MHIUKaTOPHOTO JIEKTPOa. BUIBI KpUBBIX THTPOBAHUS.

[Iprmepsl TPaKTUYECKOTO MPHMEHEHHUs] BOJBTAMIEPOMETPHIECKUX METOJOB M aAMIEPOMETPHIECKOTO
TuTpoBaHMsA. CHATHE W PacIIM(pOBKa MOJIPOrpaMMbl MHIMBHIYAJIBHOTO AEMOISIPH3aTOpa - MOHA METajlla.
Castue monsiporpadudeckoro crmekrpa. OmnpenencHHe KOHIGHTPAlWM BEIIECTB METONOB T'PAaTyHPOBOYHOTO
rpajuka U METOJOM A00aBOK C MCIOJIb30BAHHUEM KIACCHUECKOH, OCHMIIIOrpadMuecKoi, MepeMeHHOTOKOBOM
BOJIbTaMIIEPOMETPUH. AMIIEpOMETPHUYECKOE TUTPOBAHUE LIMHKA K OMXpoMaTa Kajus.

CpaBHHTENbHA XapaKTEPUCTHKA YYBCTBUTEIBHOCTH M HW30MpATENbHOCTH, O0JlacTeil NpUMEHEHUs
INEKTPOXUMHUYECKHUX METOJIOB.

6. CnekTpockonn4yecKHe MeTOABI AHAJIH3A

CroekTp 3JIeKTpOMAarHUTHOTO u3ayueHHs. OCHOBHBIE THUIBI B3aMMOJAEHCTBHS BELIECTBA C HM3JIyUYCHHEM:
sMmuccHs (TeIUloBas, JIOMHUHECLEHLUS), MOIJIOIMIEHHe, paccesHue. Kiaccudukanus CreKkTpOoCKONMNYECKUX
MeToz0B 10 3Hepruu. Knaccudukanms ciekTpoCKONMMYeCKUX METOAO0B HAa OCHOBE CIEKTPA 3JIEKTPOMArHUTHOTO
M3ITy4eHHS: aTOMHast, MOJICKYJISIpHasi, a0COpOLIMOHHAS, SMUCCHOHHAS CIIEKTPOCKOIIHS.

Cnextpsl atoMoB. OCHOBHBIE W BO30YKACHHBIE COCTOSIHHSI aTOMOB, XapaKTEPUCTHUKH COCTOSIHUIL.
OHepreTndeckue rmepexonsl. [IpaBmia ot1Oopa. 3aKkOHBI HCIyCKaHHS W TOIJIOMEHUS. BepostHOCTH
JJIEKTPOHHBIX TEPEXOAOB M BPEMEHA J>KMU3HH BO30YXKIEHHBIX COCTOSHHH. XapaKTEpHUCTHUKH CHEKTPAaIbHBIX
JIMHUI: TIOJ0KEHNE B CHIEKTPE, HHTEHCUBHOCTb, TOTYIITHPHHA.

CrieKTpbl MOJIEKYI; UX 0cOOeHHOCTH. CXeMbl AJIEKTPOHHBIX YPOBHEH MoJeKysl. IIpencraBienne o monHou
SHEPrMH MOJICKYJ KaK CYMMbI 3JCKTPOHHOH, KojeOaTenpHOW U BpainarenbHOi. OCHOBHBIC 3aKOHBI
MOTJIOIICHHS AJIeKTpoMarHuTHoro wu3nyuyenusi (byrepa) m 3akoH wu3nyuenus (Jlomakuna-Illeiibe). Csszb
AHAJIUTUYECKOTO CUT'HAJIa ¢ KOHLIEHTpaluel OMpeensieMoro COeAMHEHH .

Ammnapatypa. CriocoObl MOHOXPOMATHU3AIMH JTyYHCTOH dHeprun. Kinaccuukalys CieKTpaabHbIX MPHOOPOB
nuX xapaktepuctuku. [IpumemHukn wm3mydenus. MHCTpymeHTanbHbIE moMexd. lllymMbl M OTHOIIEHHE CHTHAI-
IIyM; OLICHKa MHHUMAJIBHOTO aHAINTHYECKOTO CHI'HAIA.

6.1. MeToapl aTOMHOI ONTHYECKOH CIEKTPOCKOMUH

ATOMHO-3MHCCHOHHBIH MeTOJ. VICTOYHHKHM aTOMHM3AIMd M BO30OYXKACHHSA: DJIEKTPHUECCKUE DPa3psiibl
(tyroBBI€, UCKpPOBBIE, NOHKEHHOTO AABJICHUS), IUIAMEHA, IUIA3MOTPOHBI, MHAYKTHBHO-CBS3aHHAS IIIa3Ma,
Jla3epbl; UX OCHOBHBIC XapaKTEepPUCTUKH. DU3NYeCKHe U XMMUYECKHE MPOIECCH B UCTOUYHHKAX aTOMH3ALUH U
BO30YXKIIEHHS.

Cnekrporpaduueckuii M CHEKTPOMETPUYECKMH METOJAbl aHallk3a, WX OCOOEHHOCTH, 00JacTH
npuMeHeHns. KauecTBeHHBI M KOJMUYECTBEHHBIH aHAINW3 METOAOM SMHCCHOHHON CIIEKTPOMETPHH IUIaMEHH.
OcHoBHasi ammaparypa: crekTporpadpl, KBaHTOMeTpbl. I[lnameHHble (OTOMETPBHI U CHEKTPO(OTOMETPHI.
MerTposnoruyeckue XapaKTepUCTHKH U aHATUTHYECKHE BO3MOXKHOCTH.

ATOMHO-(J1yopecueHTHBIH MeToA. [IpuHINI MeTOAa; 0COOEHHOCTH U IPUMEHEHHE.
ATOMHO-20COPOIMOHHBIH MeToA. Atomm3artophl (IUIaMEHHBIE ¥ HEIUIaMeHHBIC). VICTOYHWKH
n3IydeHnst (JIaMIIBI C TIOJIBIM KaTOJOM, HCTOYHHMKH CIUIOLIHOTO CIEKTpa, Ja3epbl), UX XapaKTepPHCTHKH.
CnextpaibHble B (HU3UKO-XUMHUYECKHE TIOMEXH, CITIOCOOBI UX YCTpaHEHHUs. MeTpoJIornyecKkne XapakTepUCTHKH,
BO3MOXKHOCTH, TPEUMYILECTBA M HEJJOCTATKH METO/1a, €r0 CPAaBHEHHE C AaTOMHO-3MHUCCHOHHBIM METOJIOM.
[Tpumeps! MPaKTHYECKOTO MPUMEHEHHUST ATOMHO-3MHUCCHOHHOTO M aTOMHO-20COpOIIMOHHOTO METOIOB.
6.2. MeToabl aTOMHOI PEHTT€HOBCKOM CIEKTPOCKONMH

PentreHoBckue crektpbl, ux ocobeHHocTH. CriocoObl TeHepaluy, MOHOXPOMAaTH3alul U PEerHCTpaluu
PEHTTEHOBCKOTO  W3NMY4YeHHsA.  BUABI  pPEHTTEHOBCKOH  CIIEKTPOCKOIIMM:  PEHTTEHOAMHCCHOHHAs,
peHTrenoabcopOIMonHass, peHTreHoduIyopeciieHTHas. [IpUHIIMTT PEHTTEHOIMUCCHOHHON CIEKTPOCKOINH;
PEHTTCHOCTIEKTPANbHBI  MHUKpOaHadW3  (IMEKTPOHHBIH  30HA). OCHOBBI  pPEHTTEHOQIIYOPECLUEHTHOM
CIEKTPOCKOINH;, OCOOCHHOCTH W 3HaueHHe MeToja (OBICTPHIN Hepa3pyIIaloInid MHOTOIIEMEHTHBIH aHaIIN3);
IIPUMEPHI UCIIOTIb30BAHUSI.

6.3. MeToabl MOJIEKYJISIPHOIT ONTHYECKOW CMEeKTPOCKONHNH

MoJiexkyasippass adcopOuuoHHasi crnekrpockonusi (cnekrpodoromerpusi). CBs3b XUMHUYECKOU
CTPYKTYPBl COEIMHEHUs] C aOCOPOIMOHHBIM CHEKTpoM. (DYHKIMOHAJIBHBIH aHAJIW3 1O KoJieOaTeIbHBIM W
JNEKTPOHHBIM  crekTpaM. CBs3p  ONTHYECKOM IUIOTHOCTH C  KOHHEeHTpauued. OCHOBHOM  3aKkoH
cerornoryonieHnsi. OCHOBHbBIE IPUYHMHBI OTKJIOHEHUS OT 3aKOHA (MHCTPYMEHTAJIBHBIE U (PU3UKO-XUMHUYECKHE).
[TonaTne 06 UCTHHHOM M KaXKyIeMcs MOJISIPHOM KO3 QHUIIHEHTE MOTJIOMEHHS.

CriocoOb1  TONMy4YeHHs OKpAIIeHHBIX coequHeHni. PoToMeTpHYecKHe AaHaJUTHYeCKHe pEeareHTHI;
TpeboBaHns K HuUM. CrocoObl ompeneneHus] KOHIIGHTPAMH BeHIecTB. l3MepeHne BBICOKHX, HHM3KHX
ONTHUYECKUX INIOTHOCTEH (auddepeHnnanbHeIii MeTO). AHAIN3 MHOTOKOMIIOHEHTHBIX CHCTeM. [IprMeHeHue
MeToza AJsl MCCIEAOBAHUS PEaKIWi B pacTBOpax (KOMIUIEKCOOOPa3OBaHUS, NMPOTOINTHIECKUX, HMPOLECCOB
arperayn), CONpOBOXKIAIOIINXCSI H3MEHCHUEM CIIEKTPOB TIOTJIOMICHUSI. MeTpOIorniecKie XapakTepUCTHKH U
aHAJUTUYECKHE BO3MOXKHOCTHU. IIpuMephl MPpakTUUECKOro MPUMEHEHUS METOAA.

MonexyaspHasi JIOMHHeCHEeHTHAas1 cHeKkTpockommsi. Kilaccudukanust BUIOB JIIOMHUHECHEHIMH 10
HUCTOYHMKAM  BO30YXIEHUS  (XEMMJIIOMUHECLCHIMs, OWOJIOMHUHECHEHIHS,  3JIEKTPOJIOMHHECLCHINS,
(OTOTIOMUHECIICHIIMS M JIp.), MEXaHU3MY M JJIMTENBHOCTH cBedyeHus. Diyopecuenims u ¢ocdopecuenums.




Cxema Sl6moHckoro. 3akoH Crokca-Jlommens. I[IpaBumino 3epkanbHol cummerpun JleBmmna. @aktopsl,
BIISIOIIME HAa WHTCHCHUBHOCTH JIFOMHHECICHIIMH. TymieHue mroMuHecneHIH. CHeKTpanbHble W (U3UKO-
XAMHUYecKHe ToMexH. KOIMYeCTBEHHBIM aHamM3 JIIOMHHECHEHTHBIM  METOJOM. MeTpoornieckue
XapaKTepUCTHKH W aHAJIUTHYECKHE BO3MOXXHOCTH Merona. CpaBHEHHE BO3MOXHOCTEH MOJEKYIAPHON
a0COpOIMOHHOW W JIFOMHHECIICHTHOW CIIEKTPOCKONIMU TIPH OIPENCSICHUN HEOPraHWYECKNX COCIUHCHHH.
[IpenmymiecTBa JTIOMHHECIICHTHOW CIEKTPOCKOIIMM TpPH HACHTU(QHUKAIIMA W ONPEACICHUH OPTaHHYECKUX
COEIMHEHUH.

MecTo U poJib CIEKTPOCKONMUIECKUX METOI0B B aHATUTUUECKON XUMHUH U XUMHUECKOM aHaJIH3e.
7. ABTOMATH3alMs AaHAJIN3A H HCMOJb30BaHne DBM B aHaIMTHYeCKOi XUMUM

Hcnonp3oBanne OBM B aHanuTHueckoil Xumuu: cOop M mepBHYHas o0pabOTKa pe3yNnbTaToB aHAJIN3a;
00paboTka MHOTOKOMITIOHEHTHBIX CIEKTPOB M XpOMAarorpamMM. YIpaBlIeHHE aHAINTHYECKUMH HpUOOpamwu,
co3/laHMe TUOPHIHBIX YCTpOHMCTB aHanuzaTop-OBM. IlnanupoBaHue © ONTUMM3AIMS SKCHEPHUMEHTA.
Cummiekc-ontTuMu3anus. PacueTsl paBHOBECHH.
MareMaTHYeCKHe METOIBI B IIPAKTHKE PabOThl XMMHUKO-aHATUTHIECKUX JTa00paTOpH.
ABTOMaTH3aIMd W MEXaHM3AIUs XNUMHYECKOTO aHanm3a. ABTOMATH3alWs IEPHOAMYECKOTO, THCKPETHOTO
aHaM3a W HENPEPHIBHOTO aHAlM3a B IMOTOKE. [IpOTOYHO-MHKCKIIMOHHBIN aHaln3. ABTOMATH3HpPOBAHHBIC
mpUOOPBI, CHUCTEMBI W KOMIUICKCHI, ABTOMATHI-aHAJIHM3AaTOPHI I JaOOpaTOpHOTO M MPOU3BOJICTBEHHOTO
agamm3a. [lpuMepbl  COBPEMEHHBIX  BBICOKOO(D(EKTHBHBIX  aHAIUTHYECKUX  HPHOOPOB-aBTOMATOB
(razoaHaNMHM3aTOPBI, XPOMATO-MAacC-CIIEKTPOMETPHI, aBTOMATHYECKHE HPUOOPHI U CHUCTEMBI IS HPOTOYHO-
WHXKEKIIMOHHOTO aHaN3a, I 0T00pa M aHaJIn3a Mpod KOCMHYECKOT0 BEILECTBA, JJa00paTOpHbIE POOOTHI).
8. Teopusi 1 MpaKTHKA NP0GOOTOOPA H MPOGONMOATOTOBKH

[IpencraBuTenbHOCT  MPOOBI; B3aUMOCBSI3b € OOBEKTOM W MeToJoM aHanmuza. DakTopsl,
00YCIIOBIIUBAIOIINE pa3Mep U CIOCO0 OTOOpa NpeAcTaBUTEIbHONH MpoObl. OTOOP MPOO TOMOICHHOTO U
reTeporeHHoro cocraa. CrnocoObl TOJNy4eHUs] CpeqHed MPOObI TBEPIbIX, KUAKAX U Ta3000pa3HBIX BEIIECTB;
YCTPOWCTBA ¥ TIPUEMBI, HCIOJB3yeMbIC MPH ATOM; MEpBHYHAs 00paboTKa M XpaHEHHE MPOO; MO3UPYIOIINE
YCTpOMCTBa.

OcHoBHBIE cTOc0o0BI TIepeBoa POOH! B popMy, HEOOXOIUMYIO U JaHHOTO BHA aHAIN3a: PACTBOPEHHE
B Pa3IMYHBIX Cpelax; CIIEKaHUe, CIUIABJICHUE, PA3IOKEHHUE IO ACHCTBHEM BBICOKMX TEMIIEpaTyp, AaBJICHUS,
BBEICOKOYACTOTHOTO  pa3psAga; KOMOWHHPOBAHWE pA3IMYHBIX TPUEMOB; OCOOCHHOCTH  Pa3JIOXKCHUS
opraHnvecknx coenuHeHHH. CrocoOBl yCTpaHEHWS W yd4eTa 3arps3HEHHA W MOTeph KOMIIOHEHTOB NpH
MIPOOOIIOATOTOBKE.
9. OcHoBHBIE 00BEKTHI aHAIN32

OOBEKTHI OKpYIKAoLIeH Cpe/ibl: BO3/yX, MPUPOJIHBIE U CTOYHBIE BOABI, aTMOC(hEpHbIE O0CA/IKU, MOYBHI,

JIOHHBIE OTJIOKEHMSA, . XapakTepHble OCOOEHHOCTH M 3aJauyd WX aHaiau3a.buomorndeckne M MeTUIIMHCKHE
00BEKThl. AHAIUTHYECKUE 3a7a4u B 3Tol oOsactu. CaHUTapHO-TMTMEHHYeCKUil KOHTpoub.l eonornueckue
00BEKTHl. AHalM3 CHUIIMKATOB, KapOOHATOB, JKEJIE3HBIX, HHUKEJb-KOOAJIbTOBBIX Py, NOJIUMETALTHYECKUX
pya.MeTaiibl, CIUTaBEl M IPyTUe MPOXYKTHl METaLUTyprUYecKOi MpOMBIIUIEHHOCTH. OmnpeaencHne YepHbIX,
[BETHBIX, PEIKHUX, OJarOPOJHBIX METAIIOB M aHAJIHW3 MX CIDIABOB. AHAIIN3 HEMETAJUIMYECKUX BKIIOUCHUH U
oTpeieieHre Ta3000pa3yIoux mpuMeceil B MeTainiax. KOHTpob MeTaTypru4ecKiX MPOU3BOJICTB. ATOMHBIC
MaTepuansl. OmpeneneHne TOpus, ypaHa, IUIyTOHUS, TPAHCIUTYTOHUEBBIX JIEMEHTOB H HEKOTOPHIX MPOIYyKTOB
nenenus. Heopranmueckue coemuHeHus. BemectBa oco0oll YHCTOTHI (B TOM YHCIE ITONYNPOBOJHUKOBBIE
MaTepHalbl, MaTepualbl BBICOKOTEMIIEPATYPHOH CBEPXIIPOBOJUMOCTH); ONpEAENCHHE B HHUX NPHUMECHBIX U
JICTUPYIOIIMX  MHUKPO3JIEMEHTOB. [lOCIONMHBII UM  JIOKAJIbHBIA aHadu3 KPUCTAJIOB M IUIEHOYHBIX
MaTepuanoB.[IpupogHble M CHHTETHYECKHE OPTaHMYECKHE BEUIECTBA M 3JIEMEHTOOPTaHWYECKHE COCTUHEHUS,
moJIMMepHsl. Buibr ananmm3a Takux 00bEKTOB M COOTBETCTBYIONINE METOBI. [IprMeps! pereHus 3a1a4 KOHTPOIISA
OpraHNYecKnX Npomu3BOACTB.CrieranbHple OOBEKTH aHAJNN3a: TOKCHYHBIE W PaIMOAaKTHBHBIE BEIIECTBA,
TOKCHHBI B THIIEBBIX MPOAYKTaX, HAPKOTHKH, B3PbIBUATHIC M JIETKOBOCIUIAMEHSIOIINECS BEIIECTBA, Tas3bl,
KOCMHUYECKHE OOBEKTBHI.

Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH

[Tpn monroroBKe CrenUaINCTOB-XMMHKOB UCIIOJIB3YIOTCS CIIEAYIOINE OCHOBHBIE (DOPMBI TPOBEICHUS
y4eOHBIX 3aHATHIH:

- UHTEPAKTHBHBIE JICKIIHH;

- JIGKIUH Npecc-KOH(pEPEeHIINH;

- TPEHWHTU M CEMUHAPBHI IIPO Pa3BUTHIO IPO(PECCHOHAIBHBIX HABBIKOB;

- TPYIIIOBBIE, HAay4YHbIE AUCKYCCHH, Ne0OaThl

Hcnoan3yemble pecypcbl HHPOPMAIINOHHO-TEJIEKOMMYHIKAIIMOHHOI ceTn «Internet; magopmannonnbie
TEXHOJIOTHH, MPOrPaMMHbIe CPeJACTBA H HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

HNudopmanuonHoe odecneyeHue
0a3bl JaHHBIX, HHPOPMAIINOHHO-CIPABOYHbIE H MOMCKOBBIE CHCTEMbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PT'B)



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

http://elibrary.rsl.ru Hayunast anextpoHHast Oubianorexa

http://elibrary.ru/default.asp Poccuiickas HarmonansHas OuOIHMoOTEKA

http://primo.nlr.ru http://nbmgu.rudnexTpornas 6ubdnmroreka Poccuiickoii rocygapcTBeHHON
OoubmoTeKn

7. | ®opMBbI TEKYIIET0 KOHTPOJIsA

TECTOBBIH KOHTPOJIb, KOHTPOJIbHBIE PaOOTHI

8. | ®opmMa MpoMeKYTOUHOT0 KOHTPOJIS

3auer, 9K3aMeH

Pa3paGoTyHK: K.X.H., 1oleHT Kadeapsl xumuu Nunapkuena 3.U.




