AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.B.08 «AnanuTuyeckass XUMHSI»

Hanpasaenne nogrorosku 04.03.01 «Xumus (ypoBeHb 0aKajiaBpuaTa)»
IIpopunnb: meaunuHckas u papmManeBTHYECKAd XUMHS

I.IeJIl/l N3yYeHUH TUCHUIIIHHBI

- 06y‘I€HI/Ie CTYACHTOB TCOPCTUYCCKUM U MPAKTUICCKUM OCHOBAM XUMHUYECCKUX, (l)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX
u (l)I/I3I/I‘~IeCKI/IX METOAOB KOJIMYCCTBCHHOI'O aHAJIM3a U I/II[CHTI/I(i)I/IKaHI/II/I BCHICCTB.

- Ha OCHOBAaHHUM TIOJYUYCHHBIX TCOPCTHUUCCKUX 3HaHUM H MPpaKTU4YECKOro OBJIAACHUSA METOAaMU
aHajin3a, a TaKXKE€ METOJaMU pacye€Ta pe3yJIbTAaTOB SKCIICPUMCHTA, HAYYUTh CTYACHTOB IIPABUJIBHO BBI6I/IpaTb
METOJBl HMCCIICIOBAaHUS BEIIECTB B COOTBETCTBHUM C IOCTaBJICHHOM nepea HUMU npo6neMoﬁ, pa3pa60TaTL
CXCMY aHaJIn3a, MPAKTUICCKU MPOBECTU €TI0 U UHTCPIIPCTUPOBATH NOJYYCHHBIC PE3YJIbTATHI.

MecTto qucuuniauHasl B ctpykrype OIIOII BO 0akanaBpuarta

JucnuiuimHa «AHaNUTHYECKas XHUMUSD OTHOCHTCS K YacTH, (JOPMHUPYEMOH ydaCTHHKaMH 00pa30BaTEIbHBIX
OTHOIIEHNH OCHOBHOW Mpo(ecCHOHAIbHOW 00pa30BaTeIbHON NpOTpaMMBbl OakajgaBpHaTa IO HAIPaBICHUIO
monrotoBku 04.03.01. «Xumus» (mpodwinb: MenuIHCKas U (apMareBTHdeckass XxuMus). Vzydaercs B 3-eM u
4-om cemecTpax

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

Ko u HaMmMeHOBaHHe KOMIIETeHIMi | Nupuxaropsbl | Jeckpunropsl
Yuusepcaiabhble komnerenunu (YK)
YK-1 Cnocoben ocymecrBasite no- | YK-1.1. Arammupyer 3HaTh:
UCK, KpUTHYECKHUIi aHAJIN3 U CHHTe3 | 3a7ady, BbIIEIss ee 0a30BbIe - IOHATHUE W KIACCUPUKAIHS
uHpopMaNNU, MPUMEHATH CHCTEM- | COCTABISIOILUE; CHCTEM;
Hblil moaxod aas pemeHnsa mnoc- | YK-1.2. Onpenensier, uHTEp- - CTPYKTYPY ¥ 3aKOHOMEPHOCTHU
TaBJIEHHBIX 32/1a4 MPETUPYET U PaHKUPYET UH- (YHKIIMOHUPOBAHUSI CUCTEM;
(bopmaruio, Tpedyemyto s - 0COOEHHOCTH CHUCTEMHOTO
pelieHns MOCTaBIEHHOM 3a/1a- MOJIX0/]a B HAYYHOM MO3HAHWH;
4u; - MIOHATHE O CUCTEME, e¢ LEeX,
YK-1.3. Ocyuiectnisier 3a7a4ax U OOMIMX MPUHIUIIAX;
noucK MH(GOpMAIMH IS pe- - OCHOBHBIE TEXHOJIOTUH TIOUCKA
IIEHNs TOCTABIEHHOMN 3a1a4un u cbopa HHPOpPMALHH;
10 pa3JIMYHBIM TUIIAM 3a1po- - opmaTel npenCTaBIEHUS UH-
COB; (hopMaru B KOMITHIOTEPE;
YK-1.4. Hpn 06pa60T1<e WH- - IpaBHJIa UCIIOJIL30BAHUS CpEI-
(dbopmarmu oTiiH9IaeT GaKThl CTB CBSI3H,
oT MHGHHﬁ, PIHTGpHpeTaI.[PIﬁ, - I/IH(I)OpMaHI/IOHHO-HOI/ICKOBI)Ie
OIICHOK, (I)OpMI/IpyeT co0CT- CHCTEMBI U 0a3bl JaHHBIX;
BCHHBIC MHCHUS U CYXKICHUS, - TCXHOJIOTHUIO OCYIICCTBICHUA
apryMEHTHPYET CBOU BBIBOBI noucka uHGopMaIuy;
U TOUKY 3pEHMSI, - TEXHOJIOTHIO CUCTEMATH3AINH
VK-1.5 PaccMaTpuBacT u HOJIy4eHHON HHPOPMALIMY;
TpeyIaraeT BO3MOKHBIE BapH- - CIOCOOBI CTATUCTHUECKOH 00-
aHThI peLIEHUs MOCTaBICHHON pabOTKH JJaHHBIX, IPE/ICTABIICH-
3a/1a4H, OLIEHUBAS UX JTOCTO- HBIX B Pa3IMYHBIX U3MEPUTEIb-
HHCTBA U HEJOCTATKU. HbIX IIKaJIaX U aHaJIN3 MOJIyUCH-
HBIX Pe3yJIbTaTOB;
- BUABI ¥ (POpMBI pabOTHI ¢ TIe1a-
TrOrM4ecKoi U Hay4HOU JMTepa-
Typoii;
- TpeGOBaHUS K 0(OPMIICHUIO
o6ubmuorpadun (crvicka IuTepa-
TYpBI).
Ymern:
- paboTats ¢ H(pOpMaLUEH,
MpeACTaBICHHON B Pa3IMYHOMN
opme;
- 00pabaThIBaTh TaHHBIE CPEICT-
BaMU CTAHAAPTHOTO MIPOTPaM-
MHOTO 00€eCIIeueHus;




- CHHTE3MpOBaTh MH(OPMALHIO,
NPEJICTaBICHHYIO B Pa3IMYHBIX
HCTOYHUKAX; -

- BEIOMPATh HCTOYHUKHU HHPOP-
MaluH, aJeKBaTHbIE IIOCTABIICH-
HBIM 3a/1a4aM 1 COOTBETCTBYIO-
[IMe HAyYHOMY MHPOBO33PEHUIO;
- OCYLIECTBIISAITH OUCK HHPOP-
Malum;

- MHTEPIPETHPOBATh U PAHXUPO-
BaTh HHHOPMAIIHIO, TPEOYEMYIO
JUTSL PEIICHUSI TOCTABICHHO
3aJa4H.

Baapgers:

- IepPCOHAIBHBIM KOMIIBIOTEPOM H
MIOMCKOBBIMH CEPBHCAMH;

- METOJHMKAMH aHAJMTHKO-CHH-
TeTHdecKoil 00paboTku HHOOP-
MalUHd H3 Pas3InyHBIX HHOOP-
MAallMOHHO-ITIOMCKOBBIX CHUCTEM
(mpenMeTH3anusa, aHHOTHUPOBA-
HHe, pedepupoBaHue).

IIpodeccuonaibubie komnerenuun (IMK)

IK-5 Cnocoden npuodperarh
HOBbIE 3HAHHS C HCMOJIb30BAHHEM
COB-PeMEHHBIX HAYYHBIX METOIOB 1
BJajJeHUe UMM HA YPOBHE, HE00XO-
JUMOM /IS pellieHus 32124, HMel0-
IIHX eCTeCTBEHHOHAYYHOE CO/Iep-
JKaHUe ¥ BOSHHKAIOIIUX MPHU BbI-
MOJTHEHHH NPodecCHOHATBHBIX
pyHkumii.

IIK-5.1. 3HaeT OCHOBEI
(byHIaMEHTaIbHBIX Pa3/ieNioB
MaTeMaTuKH, GU3UKH, XUMUH,
Hayk 0 3emiie u OHOIoTHH,
HE00XOIUMBIE B MPpoeccro-
HaJIbHOM AEATEIbHOCTH, BO3-
MOJKHOCTH 1 00JIaCTH IIpuMe-
HEHHUS METO/I0B HKCIIEPUMEH-
TalIbHbBIX MCCIIEIOBAHUN B
¢dusnke.

IK-5.2.YMeer ucnosb3oBath
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JAUCHUIUITUH JIJIsI
00BSICHEHHSI SKCIIEPUMEH-
TalbHBIX PE3YJIbTATOB;
HNPUMEHSTh METO/Ibl MaTeMa-
THYECKOT'0 aHaJIN3a U MOJIEIHU-
POBaHUs, OCHOBHBIX 3aKOHOB
GbU3MKY U1 peIeHus 331249
npodhecCHOHABHOM
JIeATeNIbHOCTH;

IIK-5.3.Bnageer MeTonamMu
TEOPETUIECKOTO U IKCIICPH-
MEHTAJILHOIO MCCIIE0BAHNS;
HABBIKAMH TIPUMECHEHUS OC-
HOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX JTUCIUIUIAH B
npodeccuoHaTbLHOM
JESITENBLHOCTH.

3HaTh: OCHOBHBIE METO/IbI
UCCIIeIOBAHMS B 00JIaCTH
OpraHu4YecKOW XUMHUU.

YMeTb: TIPOBOAWTH CHHTE3 U
aHaJN3 XUMIYECKUX
COCIMHEHHH C MCIIOIF30BAHIEM
METOJIOB MaTeMaTHYECKOTO
aHaM3a U MOJCITUPOBAHHUS,
OCHOBHBIX 3aKOHOB (DPU3UKH IS
pelIeHus 3a1a4 IpoQPEeCcCHOHANb-
HOMH /1eSITEeNbHOCTH.

Baajaern: HaBbIKaMu
Jlanupo-BaHMsI SKCIIEPUMEHTA,
00pabOTKN M HHTEpIPETAUN
OKCIICPUMEHTAJIbHBIX JAHHBIX IIPU
pelIeHIH 3329 XUMHUIECKOH 1
(u3nIecKoil HanpPaBICHHOCTH.

IIK-6 Cnoco0eH UCN0JIL30BATH
COBpeMeHHbIe KOMMNbIOTEPHBIE
TEXHOJIOTHM MPH MIIAHUPOBAHUHU
HCCJIeJOBAHUH, I0JIY4YCHUHU U
00padoTKe pe3yIbTaTOB HAYYHBIX
JIKCNEPUMEHTOB, cOope, 00padoTKe,
XpaHeHHH, MPeICTABICHUT 1
nepeaave Hay4Hoil nHpopmanuu.

IIK-6.1. 3HaeT OCHOBHEIE
METOJIBI, CIIOCOOBI U CPEACTBA
MTONTyYCHHUS, XPAHEHHUSI, 00pa-
OOTKH pe3yIbTaTOB HAYIHBIX
9KCICPUMECHTOB C TIOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTHH.

IIK-6.2. Vicrions3yeT B mMpo-
(heccnoHaTBHON JeSTENBLHO-
CTH COBPEMEHHBIC MPE/ICTAB-
JICHUSI O MPOSIBIICHUH HACIE]I-

3HATh: OCHOBHBIE T€HICHIUH
pa3BUTHUS COBPEMEHHBIX HH(OP-
MAaIMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIE CIIOCOOBI
MIPUMEHEHHST KOMIIBIOTEPHBIX
TEXHOJIOTHH B 00yUeHHUH U
HayY4YHBIX UCCIIEJIOBAHUSAX;
OCHOBHBIE BO3MOKHOCTHU BBIYHC-
JHUTEIBHBIX CHCTEM; CPEICTBA
TENEKOMMYHHKAIIHOHHOTO
JOCTYyIa K ICTOYHUKAM HayJIHOH




CTBEHHOCTH U U3MEHYHBOCTH
Ha BCEX YPOBHSX OpraHu3a-
LUK )KUBOTO; IPEACTABICHUS
0 TEHETHYECKHUX OCHOBAX
9BOJIFOLIMOHHBIX MPOIIECCOB,
FCHOMHKE, IPOTEOMHKE,
TCHETHKE Pa3BUTHUS;

K-6.3. YMmeer momy4ats 1
00pabaThIBaTh pe3ysbTaThl
HAYYHBIX YKCIICPHUMEHTOB C
MOMOIIBIO COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTHIA;

IIK-6.4. Bnageer MeTonamu
perucrpanyy 1 nporpam-
MHBIM 00ecTieueHHEM IS
00pabOTKH pe3yIbTaTOB
HAay4YHOTrO SKCIIEPUMEHTA.

nH}opManny; BO3MOXKHOCTH
cetu Internet ;y1st opraHuzanuu
OTIepPaTUBHOTO OOMEHa
nHpOpManel MeX Iy
HCCIIE0BATEIbCKUMH TPYIIIAMH;
IIPUMEHEHNE METOI0B MaTeMa-
THYECKOTO MOJECITMPOBAHHS

B Hay4YHBIX MCCIICIOBAHUIX C
UCIIOJIb30BAaHHEM NAKETOB
nporpamm 00pabOTKH IaHHBIX,
TOTOBBIX IPUKJIA/THBIX
MIPOrPaMMHBIX KOMIUIEKCOB B
00J1aCTH XMMHUH U CMEXHBIX HayK,
C BEIOOPOM METOJIOB PEIICHHS
MIOCTABIICHHOH 3aJauH; CUCTEMBI
cbopa, 00paboTKH 1 XpaHEHU
XUMHUUECKOil nHpopmannmy;
YCTPOWCTBO M TIPUHIIHIIBI
00paboTku nHGOpMaTIH
CHCTEeMaMH MYJIbTHMEANA, C
UCIIOJIb30BaHUEM CHUCTEM JEJI0OBOU
rpadMKku, THTEIPUPOBAHHBIX
CHCTEM JIJIsl IPOBEICHUS
MaTeMaTHYeCKHX U HH)KEHEPHO-
TEXHUYECKUX PACUETOB; OCHOBBI
Web-nu3aiina, nudposoii 3anucu
HHpOPMAIINH;

- OCHOBBI MaT€MaTHYECKOTO
MOJICTTMPOBAHHMS 1 TUITAHUPOBAHUS
XMMHUYECKOTO HKCIIEPUMEHTA,
OCHOBBI KBAaHTOBO-XMMHYECKOTO
MOJICTIMPOBAHUS U TEXHUKH UX
NPOBEICHUS;

- BO3MOXKHOCTH IIPUMEHEHUS
KomnproTepHBIX METOOB
00paboTku MHbOPMAIHH

TIPY pEIICHNH Hay9HO-
HCCIIeI0BATENbCKUX 3a/1a4
YMmern:

- UCTIOJIb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTHU U
CpeJ/ICTBA JI0CTYIa K NCTOYHHKAM
Hayunoit nuaopmarmu, MeTobI
MaTeMaTH4eCKOro MOJIeJIMpOBa-
HUsI (C UCTIONH30BAHUEM MAKETOB
mporpamMm 006pabOTKH JaHHBIX);
- IPUMEHSTh TOTOBbIE
MIPUKJIaHbIE TIPOrpaMMHbIE
KOMIDIEKCHI B 00JIaCTH XUMHUH U
CMEXHBIX HayK JUIs IUIAHUPOBa-
HUSI DKCTIEPUMEHTAIIBHOM paboThI;
- aHAIN3UPOBATH PE3YJIBTATHI
MaTeMaTH4ecKkoi 00paboTKH
HaYYHBIX JIAHHBIX C LEJIbI0
OIIPE/EIICHUsI UX JIOCTOBEPHOCTH
H 00JIACTH MCIIOJIb30BAHUS;

- IPOBOJIUTH THIIOBBIE PACUETHI
XMMHUYECKHX MPOLIECCOB;
MIPOBOANTH KBAHTOBO-
XMMHUUYECKHE PACUEThI CIIOKHBIX
CHCTEM;

- UCTIOJIb30BaTh COBPEMEHHBIC
nH(pOpMaMOHHbBIE TEXHOJIOTHH B




00y4YeHHH;

- HCIIOIb30BaTh COBPEMEHHBIC
KOMITBIOTEPHBIE TEXHOJIOTHU U
CpPEZCTBA AOCTYIa K HCTOYHUKAM
Hay4YHOH WH(OpPMAIHH, TIPIME-
HSTH TOTOBBIE MTPUKIIAHBIC
IIPOTPaMMHBIE KOMIUIEKCHI B
00JIaCTH XMMHUH U CMEXHBIX HayK
JUISL pELICHUS] TPOM3BOACTBEHHBIX
1 aHAJIMTUYECKUX 3a]1a4, MoJy-
YeHUst 1 00paboTKH nHpopManny;
- UCTIOJIb30BaTh HH()OPMALMOHHO-
KOMMYHUKAIIMOHHBIE U KOMIIbIO-
TEpPHBIE TEXHOJIOTHHU JIJIS
MIPEACTABICHNUS PE3YIbTaTOB
IpodeCcCHOHANTBHOM
JeATEIbHOCTH.
Buagets: - npodeccnoHaNbHBIMH
3HAHUSAMH COBPEMEHHBIX HH(OP-
MAalMOHHBIX CUCTEM H
TEXHOJIOTUH,

- IPaKTHYECKUMH HaBBIKAMHU
paboThI C BEIYMCIUTELHBIMA
CHCTEeMaMH, C MPUKIIaIHbIMU
MIPOTPaMMHBIMHU KOMIUIEKCaMH;

- METOJIaMH TIOJTydEHUS, IpeJi-
CTaBIICHHUA U 00pabOTKH
nH(popManny, HaBBIKAMH
TIOCTPOSHHS AMITMPHUECKUX
MoJienen

C HCIIOJIb30BAHNEM ITaKETOB
MporpaMM CTaTUCTUYECKOU
00paboTKN JaHHBIX, UMHUTA-
[MOHHOT'O MOJICIIMPOBAHUS [IPU
pEeLIeHUH OCTABJICHHBIX 3a/1a4;

- crnocobamu 00pabOTKH U
aHaM3a IOJIyYeHHBIX pe3yibTa-
TOB C Y4ETOM MUMEIOIINXCS
JUTEpaTypHBIX TAHHBIX U
YMEHHEM IIPEJICTaBIISATh
TIOJTyYEHHBIE B HUCCIICIOBAHMSIX U
CaMOCTOATEeNFHOM paboTe
pe3ynIbTaThl B
WH(POPMAIIMOHHOM BHJE;

- METOAAaMU CO3JaHUS
3JIEKTPOHHBIX MTOCOOWH,
MYJIbTUMEMHHBIX

Mpe3eHTAalHIi;

- METOJIaMH TIOMCcKa 1 0OMeHa
nH}opManuei B KOMIBbIOTEPHBIX
CeTsIX, TEXHUYECKUMH U
MIPOTrPaMMHBIMH CPEACTBAMHU
3alMTH MHPOPMAIUH, BKITFOUast
NIpUEMbI aHTUBUPYCHOMN

3aIUTHI; METOJAMH OTIPEICIICHIS
ONITHUMAJIbHBIX M PALMOHATIBHBIX
TEXHOJIOTHYECKHX

pEKIMOB PabOTH 00OPYIOBAHUS;
- TEXHOJIOTHSIMHU COCTABIICHHUS
00pa3oBaTeNbHBIX MIPOTPaMM

C NPUBJIEYEHUEM COBPEMEHHBIX
JIEKTPOHHBIX ¥ KOMITBIOTEPHBIX

pecypcos;




- COBPEMEHHBIMH KOMIIBIO-
TEPHBIMH TEXHOJIOTHSMH,
MO3BOJIAIOIIUMHU MOJCTUPOBATh
XUMHYECKHE HCCIICA0BAHMS,
00pabaTbIBaTh MOTYICHHBIC
pe3yJbTaThl ¥ IPEICTAaBIATh UX B
BHZE TAaOIHIL, TPaPHKOB,
JMarpaMm, OT4ETOB;

- COBPEMEHHBIMHU
KOMITBIOTEPHBIMHU TEXHOJIOTHSIMH,
MIPUMEHSIEMBIMU TTPH 00paboTKe

CTpyKTypa U coiep:KaHue JHCIUIIIHHBI
4.1. CTpyKTYpa AMCHUILIHHBI

Buj yue6Hoii padoThI Bcero uyacos 3 cemecTp 4 cemectp
OO0mmast TPyZOSeMKOCTh TUCIIUILTHHBL 540 252 288
AyIUTOpHBIC 3aHATHS 392 202 190
Jlexmmn 162 90 12
JlabopaTopHBIE 3aHATHS 230 112 118
CamocrosTenpHas paboTa CTYICHTOB 121 50 71
KonTtpons 27 - 27

4.2. CopepxaHue JMCUUIIIHHBI

1.BBenenue

IIpenmer aHaNUTUYECKON XMMHUH, €€ CTPYKTYpa. MeTOA0I0rM4eCKHUe aCEeKThl aHAIUTUYECKON XUMHUH; €€
MECTO B CUCTEMEC HayK, CBA3b C HpaKTHKOﬁ. 3HaueHHe aHATUTHYECKOM XUMHH B pa3BUTHU €CTCCTBO3HAHUA,
TCXHHUKH, DKOHOMUKU. OCHOBHbBIE aHAJTUTUYECKHE HpO6J’I6MI)II CHMXKCHUEC Mpeacia O6Hapy)KEHI/I$[; MOBBIIICHUC
TOYHOCTH M H30HMPATENILHOCTH, SKCHPECCHOCTH aHajlIM3a; aHainu3 0e3 paspylLIeHUs; JIOKAIbHBIN aHalu3;
JUCTAHLIIMOHHBIA  aHanu3.  Buxael  aHanus3a:  M30TONHBIM,  3JIEMEHTHBIHM,  CTPYKTYPHO-IPYIIIOBOM
(pyHKIMOHANIBHBII), MOJIEKYJISIPHBIH, BelIeCTBEHHbIH, (a3oBblil. Xumudyeckue, pu3ndeckue U OHOJOrHYEeCKUe
METOJbI aHANHU3a. Makpo-, MUKpPO- M yJIbTPaMUKPOaHAIIH3.

OcCHOBHBIE 3Tanbl Pa3BUTUS aHATUTHYECKOH XUMHUHM. COBPEMEHHOE COCTOSHHE M TEHICHIMH Pa3BUTUS
AQHATUTUYECKON XMMHHU: HHCTPYMEHTANIM3allMs, aBTOMATH3alMs, MaTeMaTHh3alMsd, MUHHATIOpU3alHs,
YBEJIMUYEHUE J0JIM (HU3HUECKUX METOAOB, IEPEX0] K MHOTOKOMIIOHEHTHOMY aHAJIN3Y, CO3/IaHHE CEHCOPOB U
TECT-METOIOB.

2.MeTpoJiorn4ecKue 0CHOBbI XUMHYECKOI0 aHATH3a

OcHOBHEBIE METPOJIOTUYCCKUE TIOHATHUA U NPEACTABJICHUA: U3MEPEHUE, METOAbI U CPEACTBA 1/13MepeHm71,
METPOJIOTHUECKUE TPeOOBAHMS K PE3yJbTaTaM H3MEPEHHUH, OCHOBHBIC MPUHIIMIIBI M CIIOCOOBI 0OCCIeUeHUs
JIOCTOBEPHOCTH PE3yJIbTaTOB M3MEpEeHHH, morpemHocTH. OCHOBHBIE CTaJWM XMMHYECKOTro aHaimm3a. Bwibop
MeTOJla aHaJM3a U COCTaBJICHHE CXeM aHaiuu3a. AOcomoTHbIE (06e33TaJloOHHBIE) U OTHOCUTEIbHBIE METOMBI
aHaim3a. AHaIUTHYECKUH curHain W momexu. OO0beM nmHopManmuu B aHAIMTHYECKOM curHaie. CIocoObI
ONpEeNEIeHUs COAEPKAHUS 110 JaHHBIM aHAIUTHUECKUX U3MEPEHUIL.

OCHOBHBIE XapaKTEPUCTHUKH METO/a aHalInu3a: IPaBHIBHOCTH M BOCIPOM3BOAMMOCTH, KO3((HUIMEHT
YyBCTBUTEIBHOCTH, IIpe/ell OOHApy>KeHWs, HIDKHSSL W BEPXHsI TPAaHUIbBl ONpPEJesieMbIX COJep KaHHM.
Knaccudukanmss norpemHocredl aHanmm3a. CucreMaTHueckue M CllydaiiHble IorpemHocTd. [lorpemHocTn
OTJIEJBHBIX CTagui XuMH4deckoro aHanuza. CriocoObl OIEHKH NPaBHIBHOCTH: HCIIOJIb30BAHWE CTaHIApTHBIX
0o0pasnoB, MeToj 100aBOK, METOJ BapbUPOBaHMS HABECOK, COINOCTAaBICHWE C JPYIMMH METOJaMHu.
CrannmapTHele 00pasipl, WX W3TOTOBICHHE, aTTeCTalus M HCHois3oBaHue. CratucTHdeckas oOpaboTka
pe3yabTaTOB M3MEpEHHH. 3aKOH HOPMAJbHOTO paclpeleNeHus] CIyJalHbBIX omuOoK, t- u F-pacnpeneneHus.
Cpennee, ngucrepcusi, CTaHAAPTHOE OTKIOHEHHWE. lIpoBepka THIIOTE3bI HOPMAJIbHOCTH, THIIOTE3BI
OTHOPOTHOCTH pe3yiabTaToB m3MepeHHid. CrnocoObl OleHKH mnpaBwibHOCTH. CTaHZapTHBIE O0O0pa3IbL
CpaBHeHHE JHUCTIEPCUM W CPEHMX JBYX METOJIOB aHaM3a. PerpeccmoHHbIN aHanmm3. Vcmonabp3oBaHUEe METOAA
HaMMCHBIINX KBAAPATOB JIA MIOCTPOCHUA TPAAYyHPOBOYHBIX Fpa(i)I/IKOB.

TpeboBanus K METPOJIOTHYECKOW OIIEHKE B 3aBUCHMOCTH OT OOBekTa M nenu aHaiauza. CrocoObl
MOBBIIIEHHUS] BOCHPOU3BOIUMOCTH U NMPABUIBHOCTH aHanu3a. OpraHu3anus U METOAOJIOTUS METPOJIOIHYECKOTO
obecrieueHHs IeSITEIbHOCTH aHATUTHYECKON CITy>KObL. AKKpEeIUTaIMs aHAIMTHYeCKUX Jabopatopuii. [ToBepka
anmnaparypsl, aTTeCTallUs HECTAHAAPTHBIX CPEJCTB U3MEPEHUN U METOAMK aHAJIN3A.

3.Tunbl XHUMHYECKUX PeaKI Uil M MPOLECCOB B AHAJIMTHYECKOI XUMHIHU
OcCHOBHBIE  THUIIBI  XMMHYECKHX peakiuid B  aHATUTUYECKON  XUMMH:  KUCJIIOTHO-OCHOBHBIE,




KOMIUIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTAHOBIICHHUS. lcronbp3yeMble MPOLECChl: OCaXIeHHE-pacTBOPEHUE,
9KCcTpaknusi, copouust. KoHcrantsl paBHOBECHs peakunii U mporeccoB. COCTOSHHE BEIIECTB B HICATBHBIX U
peanpHBIX cucteMax. CTpykTypa pacTBoputeneil u pactBopa. ConbBaTalus, HOHHM3AIMS, IWCCOIMALMS.
[loBenmeHne HIEKTPOIMTOB W HEIIEKTPONUTOB B pactBopax. Teopus [ebas-Xrokkens. Koaddummentsr
akTHBHOCTH. KOHIICHTpalOHHBIE KOHCTaHTHL. OTHCaHWE CIIOKHBIX paBHOBecwi. OOmas W paBHOBECHAs
KOHIICHTPAIMH. Y CIIOBHBIE KOHCTaHTHI.

Kucnorno-ocnoBHble peaknuu. COBpeMEHHBIC TNPEACTABICHHUS O KHCIOTaX W OCHOBAHWSX. Teopus
Bpencrena-Jloypu. PaBHOBecue B cucTeMe KHCIOTa - CONPSXKEHHOE OCHOBAaHHE U pacTBOpUTEnb. KOHCTaHTHI
KHCJIOTHOCTH U OCHOBHOCTH. KHCIOTHBIE U OCHOBHBIE CBOWCTBa pacTBoputenell. KoHcTanra aBTompoTonusa.
Bnusinre npuponsl pacTBOPUTENS Ha CHITy KHCJIOTHI M OcHOBaHMs. HuBenupyronmi u nuddepeHnupyommii
a¢dexT pacTBOpHUTEIS.

KuciotHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX cHcTeMax. bydepHble pacTBOpel M MX CBOMCTBA.
Bydepnas emkoctb. Bwrumcienus pH pacTBOpoB He3apspKEHHBIX M 3apsDKEHHBIX KHCIOT W OCHOBAaHUM,
MHOTOOCHOBHBIX KHCJIOT 1 OCHOBaHHH, CMECH KHCIIOT M OCHOBAHHH.

Peakuun komiuiekcoo0pa3oBanus. THIIBI KOMIUIEKCHBIX COEIMHEHHM, UCIOJIB3YEMBIX B aHAIUTHYECKOU
xumud. Knaccudukanus KOMIUIEKCHBIX COEAMHEHUH II0 XapakTepy B3aMMOJCHCTBHSA METAJUI-JIMTAHI, MO
OIHOPOJHOCTH JIMTaHJa W LEHTPAIbHOIO HOHa (KoMIuiekcooOpaszoBarens). CBOHCTBA KOMIUIEKCHBIX
COCAMHEHUH, MMEIOIME aHATUTHYECKOE 3HAUCHHE: YCTOMIMBOCTh, PACTBOPUMOCTD, OKPACKa, JIETYIECTh.

CryneHvyaToe KOMIUIEKCOOOpa3oBaHue. KolmuecTBEHHBIE XapaKTEPHUCTUKH KOMILICKCHBIX COCAMHEHUIL:
KOHCTaHTBl YCTOWYHMBOCTH (CTymeHYaThie M o0mwme), QyHKIms o0pa3oBaHus (CpeiHEe JIUTaHIHOE YHUCIIO),
(GyHKIMS ~ 3aKOMILUICKCOBAHHOCTH, CTENeHb 00pa3oBaHus  KoMIiulekca. DakTopel, BIMAIOIIME Ha
KOMIUIEKCOOOpa30BaHUE: CTPOCHHUE IIEHTPAlIbHOTO aToMa M JIMTaHAA, KOHIIEHTpAIUs KOMIIOHEHTOB, pH,
HOHHAs CWJIa pacTBOpa, TemIeparypa. TepMoauHamMH4yecKas M KHHETHYecKas YCTOWYMBOCTh KOMILIEKCHBIX
COEIMHEHU.

Bnusnne KoMIuiekcooOpa3oBaHMS HAa PAacTBOPHMOCTh COCIMHEHMH, KHCIOTHO-OCHOBHOE paBHOBECHE,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIA ITIOTEHIIMAJI CHCTEM, CTAOMIM3ALMIO DPA3IMYHBIX CTENECHEH OKHCIICHUS
aseMeHTOB. CrocoObl TOBBIMICHNS YYBCTBUTEIBHOCTH W H30MPATENbHOCTH aHANINW3a C HCIOJIb30BaHHEM
KOMIUIEKCHBIX COCTHHEHHH.

TeopeTrndeckue OCHOBBI B3aMMOEHCTBHS OPTaHUIECKUX PEAreHTOB ¢ HEOPraHWYECKUMH HOHaMu. BiusHue
UX MIPUPOJIBI, PACTIONOKEHUS (PYHKINOHAIBHO-aHAINTHIECKUE TPYIII, CTEPEOXUMHUH MOJIEKYJ peareHTa Ha ero
B3aUMOJICHCTBUE C HEOPraHUYECKMMM HOHaMU. Teopus aHaIOrui B3aUMOJEHCTBUS HMOHOB METAJIOB C
HeopranuueckuMu pearentamu tuna H,O, NH; u H,S 1 kuciiopoz-, a301-, cepocoepxaliuMyu OpraHui4ecKuMu
peareHTamMu. OCHOBHBIE THIIBI COEIMHEHUH, 00pa3yeMBIX C y4acTHEM OpPraHMYECKHX pEeareHTOB. XeJaTsl,
BHYTPUKOMIUIEKCHBbIE ~ coelMHeHus. DakTopsl, OIpeaensoniue YCTOWYMBOCTb XeJaToB Baxneliue
OpraHMYeCKHe pPEeareHTHl, NPHUMEHSIEMbIe B aHANM3e Ul pa3feieHus, OOHApYXKEHHs, ONpeNeNiCHHsS HOHOB
METaJUIOB, AJISI MacKHUpPOBAaHMSA M JeMackupoBaHUs. OpraHWYecKHe PeareHThl JUIsI OPraHHYECKOTO aHAIH3a.
B03M0OXXHOCTH MCTIONB30BaHUS KOMIUIEKCHBIX COSAMHEHUI M OPraHWYeCKUX PEarcHTOB B Pa3lIMUHBIX METOAAX
aHanm3a.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKUMu. OJEKTPOJAHBbIM noTeHuuan. YpaBHenue Hepucra.
CrangapTHbIi 1 GopManbHBINA MoTeHIMabl. CBsI3b KOHCTAHTHI PAaBHOBECHS CO CTaH/IAPTHBIMU MOTECHIATAMH.
HamnpasneHnue peakuny OKHUCIICHHSI U BOCCTAHOBJIEHUs. PakTOPHI, BIMAIONINE HA HAIIPaBJICHHE OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX peakuuid. IloHATHE O CMEmaHHBIX IOTEHIMaNaX. MeXaHU3MBl OKHCIHTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKITHH.

OCHOBHBIE HEOPTaHWYECKHE M OPTaHWYECKHE OKHCINTEIH M BOCCTAHOBHTENIH, NPUMEHSEMBIC B aHAIM3E.
MeToapl IpeIBapUTENEHOTO OKUCICHHS U BOCCTAHOBIICHHSI OTIPEICIISIEMOTO YIEMEHTA.

IIpouecchl ocaxaeHus: U coocazkaeHns. PapHoBecue B cucteMe pacTBOp - ocagok. OcajKku U UX CBOMCTBA.
Cxema obpazoBanus ocanka. Kpucrammyeckrue u aMoppHbIE OCaAKH. 3aBUCUMOCTh CTPYKTYPBI 0CaJlka OT €ro
WHJIMBHU/yaJIbHBIX CBOMCTB M YCIIOBUH OCAXIECHUs. 3aBUCUMOCTH (POPMBI OCaJlka OT CKOPOCTH 00pa3oBaHUs U
pocTra mnepBUYHBIX yacTull. (DakTOpsl, BIUSIOIIME HA PACTBOPUMOCTb OCAJKOB: TEMIIEpaTypa, MOHHAs CHIA,
JeUCTBHE  OJHOMMEHHOTO HOHA, pEaKIWWd NPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHMs,  OKHCICHUS-
BOCCTAQHOBJIEHHUSI, CTPYKTYpa U pa3Mep YacTHLl. Y CJIOBHs MOIY4YEHUS! KPUCTAJUIMYECKUX OCAaJKOB. 'oMoreHHoe
ocaxaenue. Crapenue ocanka. [IpuumHbl 3arpsisHeHust ocanka. Kiaccnpukanmst pasiIuyHBIX —BHJIOB
coocaxeHus. [lonoxxurenbHOE M OTPUIIATENIFHOE 3HAYEHHE SIBIICHHUS COOCAXICHUS B aHain3e. OcoOeHHOCTH
00pa30BaHus KOJUIOUIHO-IUCIIEPCHBIX CHCTeM. VICToIp30BaHNe KOJUTOUIHBIX CHCTEM B XUMHYECKOM aHAJIH3e.

4.MeTtoapl o0HApYKeHUS ¥ HIEHTUPUKANH

3amaun u BBIOOp MeTo/a OOHAPYKEHHS W WACHTU(UKAIMA aTOMOB, HOHOB M XUMHYECKHX COEIUHEHUH.
HApoOHBIE m cucTeMaTuueckuii aHann3. @u3MuUeckue MeToAsl OOHApyXeHHs W HWACHTH(HKAIUN
HEOPraHMYECKUX M OPTaHHMYECKHUX BEMIECTB. MUKPOKPHCTAUIOCKOIIMIECKUH aHAN3, MHPOXHUMUYECKIH aHAIIH3
(okpammBaHHe IUIaMEHH, BO3TOHKA, OOpa3oBaHWe TiepiioB). KamenpHbId aHanmm3. AHaIM3 pacTHPaHUEM
MOPOIIKOB. XpoMmarorpaguyeckue MEeTObl Ka4eCTBEHHOTO aHajHM3a. JKCIPECCHBIH KaueCTBEHHBIH aHaIN3 B
3aBOJICKHX M TIOJIEBBIX YCJIOBHSX. [IpMephl NPaKTHYECKOTO IPUMEHEHHUSI METOI0B O0OHAPY KEHHUSI.

4.1 MeTtoas! Bblie/1eHNs, Pa3/ieJIeHUs] M KOHIICHTPUPOBAHHSA
OCHOBHBIE METOJIbl Pa3JIeNICHNs] U KOHICHTPUPOBaHMS, X POJIb B XMMHUYECKOM aHaju3e, BHIOOp M OICHKA.




CoueraHne METOJOB pPa3JeNICHUsT U KOHUEHTPUPOBAHUS C METOAAMH OIPENEJICHHS; T'MOPUAHBIE METOJbI.
OpHOCTyHEeHYaThle 1 MHOTOCTYIEHUYAThIe Ipouecchl pasaenceHus. KoncranTsl pacnpenenenus. Kosddunuent
pacipenenenus. Crenens u3BneueHns. Paxrop pasaeneHusd. KospdumeHT koHICHTpUpOBaHUSL.

Metoabl 3KcTpakuuu. TeopeTHUecKrne OCHOBBI METOAOB. 3akoH pacmupexpencHus. Kmaccuduxanms
9KCTPAKIMOHHBIX MponeccoB. CKOPOCTh 3KCTPAKIMH. THIIBI SKCTPAKIIMOHHBIX CHUCTEM. YCIIOBHUS 3KCTPAKIHH
HEOPraHMYECKUX M OPTaHWYECKUX COenMHEeHWH. Peskctpakimmsa. [Ipupoma m XapakTepHCTHKa SKCTPAreHTOB.
Paznenenne M KOHIEHTPUPOBAHUE 3JIEMEHTOB METOJIOM J3KCTpakiuu. OCHOBHBIE OPTaHHYECKHE PEArcHTHI,
UCTIONb3yeMBble IS pa3/eNIeHHs] JIEMEHTOB METOJOM J3KcTpakiuu. CeneKTHBHOE pa3/ielieHUE 3JIEMEHTOB
METOOM TmoAOOpa OpraHMYecKUX pacTBopuTelnel, u3MeHenne pH BoaHo# (asbl, MackMpoBaHUS |
JIeMaCKUPOBaHMUSL.

MeToabl oca:kaeHUs] U coocaxkieHus. [IpuMeHeHe HeOpraHMUeCKUX U OPraHMYECKUX PEeareHTOB AN
ocaxxaeHus. CrocoObl pa3feneHus: ocakJeHneM JIN00 pacTBOPEHHEM IIPpU pa3lIMuHbIX 3HadeHusX pH, 3a cuer
00pa3oBaHUsi KOMIUICKCHBIX COCOUHEHHH W TIPUMEHEHHS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIH.
I'pynmoBele peareHTBI M TpENbSBISIEMbIE K HHM TpeOOBaHMSA. XapaKTEPHCTHKH MaJOpacTBOPHUMBIX
COCAMHEHWH, Hamboiee YacTo HCIONb3YeMbIX B aHaium3e. KOHIECHTPHPOBAHHE MHKPOAIEMEHTOB
COOCaXJCHUEM Ha HEOPraHMUECKUX U OPTaHMYECKUX HOCUTENSAX (KOJIEKTOPax).

4.2. XpomaTorpaguyeckue MeTOIbI AHATU3A

Omnpenenenne xpomarorpaduu. IloHATHE O NOABIKHOM M HemoIBWXKHOH daszax. Kiaccnduxanms
METOJIOB IO arperaTHOMY COCTOSIHMIO ITOJBIDKHOH M HEIIOJBIDKHOM (a3, MO MEXaHU3MYy pa3/esIeHHs, IO
TEXHHUKE BbINMOJIHEHHs. CriocoObl MOyYeHUs] XpoMaTorpaMM ((pOHTaJIbHBIN, BEITECHUTEIbHBIN, JMIOSHTHBIN).
OcHOBHBIE TapaMeTpbl Xpomarorpammbl. OcCHOBHOe YypaBHeHHe Xpomarorpaduu. CeneKTHBHOCTb U
3 PEeKTUBHOCTH XpoMaTorpauueckoro pasaeineHus. Teopust TeopeTniecKux Tapenaok. KnHeruueckas teopusi.
Pazperenne kak (pakTop onTUMHU3ALMK XpoMaTorpaduueckoro npouecca. KauecTBeHHbINH M KOIWYECTBEHHBIH
xpomarorpadpuuecKuii aHau3.

I'azoBass xpomartorpagmus. I'azo-agcopOumonnas (raso-tBepaodasHas) U ra3o-KMIAKOCTHAs
xpomartorpapusi. CopOeHTHI U HOcUTENH, TpeOOBaHMA K HUM. MexaHm3M pasneneHus. Cxema Ta3oBOTO
xpomarorpada. KonoHku. J[eTeKTOpbI, NX YyBCTBUTEIFHOCTD M CENEKTUBHOCTH. O0IacTH NPUMEHEHNUS Ta30BOH
xpomarorpadum.

KuakocTHas xpomarorpadgusi. Bunet JKUAKOCTHOM xpomarorpaduu. IIpeumymecTna
BBICOKO3(ppekTrBHOM kuaKocTHOU Xpomartorpaduu (BOIKX). Cxema xuakocTHOro xpomatorpada. Hacocsr,
KOJNOHKH. OCHOBHBIE THITBI JIETEKTOPOB, X YYBCTBUTEIBHOCTD U CEJIEKTHUBHOCTb.

AncopOoumonnasi KMAKocTHasi xpomarorpadgmsi. HopmanbHo-¢pa3oBelii U oOpaieHHO-(ha30BbIi
BapuaHThl. [loJsipHBIE W HENOJISPHBIE HENOJBIKHBIE (a3bl M HMPUHLUIILI WX BbIOOpa. MoanuuupoBaHHbIE
cuInKarenu Kak copOeHTtel. IlogBmwkHele a3l W NOPUHOMIB UX BbIOOpa. OO61acTH NpPUMEHEHHS
aIcOpOIIMOHHOM JKHIIKOCTHOM Xpomarorpaduu.

Honooomennasi xpomarorpagmsi. CrpoeHne W (U3UKO-XUMHYECKHE CBOMCTBA HOHOOOMEHHHKOB.
HonooOmenHoe paBHOBecue. CeleKTMBHOCTh MOHHOTO oOMeHa M (akTopsl ero ompenesnsone. Obmacti
IIPUMEHEHNsT HOHOOOMEHHOH Xpomarorpaduu. MoHHas xpomartorpadus Kak BapHaHT BBICOKO3((EKTHBHOMN
noHOOOMeHHOH xpomarorpadguu. OCOOEHHOCTH CTPOEHHMS M CBOIcTBA COPOEHTOB Ul HOHHOH
xpomarorpadun. OIHOKOJIOHOYHAas W JBYXKOJIOHOYHAs HMOHHAs XpoMaTtorpadus, WX NpeuMyIIecTBa M
HenocTaTtku. VloHoxpoMarorpagduueckoe onpe/iesieHne KaTHOHOB M aHHOHOB. MoH-TTapHas ¥ IMrangoo0MeHHas
xpomatorpadus. O6mue npuHumnsl. [lonBrwkHbIE U HENOABMXKHBIE (a3bl. O01acTH TPUMEHEHUSI.

IKCcKI03HOHHAs XpomaTtorpadusi. OOmre npuHIMIBL MeToAa. [IOJBMKHBIE W HEMOJIBHKHBIC (Ha3bl.
OcobenHocTn MexaHu3Mma pazaeneHus. OnpenensieMble BEMIECTBA U 00JaCTH MPUMEHEHMSI METOIA.

InockocTHass xpomarorpadusi. O0mme npuHOMNB pasfeneHus. CrnocoObl MOMYYeHHS TIOCKOCTHBIX
XpoMmarorpaMM. PeareHTsl i WX TPOSIBIEHUS. bBymasicnas xpomamozpagus. MexaHU3MBI pazaeleHHs.
[onsmxueie ¢assl. [IpenmymnecTBa u HeTOCTATKU. TOHKOCAOUHAA Xpomamozpagusa. MexaHU3MBI pa3/ieeHusl.
CopOenTs! 1 oABIKHEIE (a3bl. O0IaCTH NPUMEHEHHS.

4.3. 'paBuUMeTpHYeCKHIT METO AaHAJIN3A

CyImHOCTh I'PaBUMETPHUYECKOTO aHAIN3a, MPEHMYIECTBAa U HEJOCTaTKu Merozaa. [IpsMble M KOCBEHHBIE
METOAbl omnpeaencHus. BaxHelmue opraHuueckue U HeopraHuueckue ocagurend. [lorpemsoctu B
rpaBuUMeTpHdYeckoM aHanmze. OOmas cxema onpenesneHuil. TpeboBaHUsS K OcaX/1aeMOW M I'PaBUMETPHYECKON
¢dopmam. M3ameneHns cocraBa ocajika IpH BEICYLIIMBAHUH M MPOKAJIMBAaHUU. TepMOrpaBUMETPHYECKUI aHAIIH3.

[IpuMepsl TpaKTHYECKOTO MPHMEHEHHS TPaBUMETPHYECKOro Meroaa aHanmuza. OmpeneneHue xenesa,
ATIOMUHUS, TUTaHa B BHIE OKCHIOB. OmnpeneneHWe KanblIWsS M MarHus; MCTOYHUKHU MOTPEIIHOCTEH IPH HX
ompeneneHnd. MeToabl ompeneneHuss KpeMHHs. lIprMeHeHne OpraHWYeCKHX PeareHTOB UL ONpeleNeHUs
HUKeJs, KoOabTa, IUHKA ¥ MarHusl.

4.4. TuTpuMeTpUYECKHe MeTO/bl AaHATN32

Mertoap! TUTpHMeTpHUecKOro aHanm3a. Kiaccuduxanms. TpebGoBaHus, NpeabsBIsACMblE K PEaKIHU B
TUTPUMETPHUYECKOM aHanu3e. Buapl TuTpuMeTpuueckux onpeaeneHuid. CrocoObl BRIpaXEeHHsT KOHLEHTPALMH
pacTBOPOB B THUTPUMETPHH. OKBUBAJICHT, MOJISIpHAash Macca OSKBHUBAJICHTA, MOJISIPHAs KOHIEHTpALHs.
[lepBuuHble ¥ BTOpUYHBIC cTaHAapThl. PukcaHanbl.  Bunsl kpuBbIX TUTpoBaHMs. DaKTOPHI. BIUSAIONIME HA
XapakTep KpHUBBIX THTPOBAHUS M BEIMYMHY CKauka TUTPOBAaHMS B pPAa3IMYHbIX Meronax. Touka




9KBUBaJICHTHOCTH. CHIOCOOBI ONpeIeNieHNs] KOHEYHOI TOYKH TUTPOBAHUSI B PA3IMYHBIX METO/AX.

KucnoTrHo-ocHOBHOe THTpoBaHMe. [locTpoeHHE KPHUBBIX THUTPOBaHMSA. BIHAHHE BEIMYMHBI KOHCTaHT
KHCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPALMK KUCIOT WM OCHOBaHMH, TEMIIEPATYphl Ha XapaKTep KPHUBBIX
TUTPOBaHMA. KHCIOTHO-OCHOBHOE THUTPOBAaHME B HEBOJHBIX CpeAax. KHCIOTHO-OCHOBHBIE HHIMKATOPBI.
ITorpemHOCTH THTPOBAHUS HPU ONPEAEICHUM CWIBHBIX M CIA0BIX KHCJIOT M OCHOBAaHMH, MHOTOOCHOBHBIX
KHCJIOT B OCHOBAHHUM.

[Tpumepsl NPakTHUECKOTO NpHUMEHEHWS. llepBHYHBIE CTaHAAPTHI JUIA YCTAHOBICHMS KOHICHTPAIUU
pacTBOpOB KHUCIOT U OCHOBaHMH. [IpUroroBieHHe M CTaHAAPTU3ALUSA PACTBOPOB COJISHOW KHCIOTHI U
THIpOKcUAa HaTpus. TUTpoBaHHE KUCIIOT, OCHOBAaHUI, cMecell KUCIOT U cMecel OCHOBaHUH. AHanmu3 cMmeceit
KapOoHaTa M TuUApoKapOOHaTa HaTpus, kapOoHaTa M ruapokcuaa Harpus. OmpenereHue a3oTa MO0 METOAY
Koenbnans u cosneit aMMOHMS IPSAMBIM U KOCBEHHBIM MeToamMu. OnpeaenacHre HUTPATOB U HUTPUTOB.

OxncauTeLHO-BOCCTAHOBUTEIbLHOE THTpPoBaHWe. IlocTpoeHune KpHUBBIX THUTpPOBaHUS. Biushue
KOHLICHTPAllMM MOHOB BOJIOPOJA, KOMIUIEKCOOOpa30BaHMs, MOHHOW CHJIBI pacTBOpa Ha XapakTep KPUBBIX
tuTpoBaHusA. CriocoOsI OmpeieneHnss KOHEYHOH TOUKH TUTpoBaHus. [lorpemHocTn THTpOBaHMS.

Metoapl  OKHCIHTENFHO-BOCCTAHOBUTENBHOTO  TUTpoBaHWA. Ilepmanranatomerpus.  OmpeneneHue
xemnesza(Il), maprarma(ll), okcanaToB, mepokcraa BOIOPOIa, HUTPUTOB.

Honomerpus n nogumerpusa. CucreMa MOI-MOIUA KaK OKUCIUTENb WIM BOCCTAaHOBHUTENb. OmpeneneHue
apCeHNTOB, apceHaToB, xene3a (I11), meu(Il), ramoreHU-HOHOB, TEPOKCUIOB, KUCIIOT.

BpomaromeTpust, iepuMeTpHs, BaHAAATOMETPHS, THTAHOMETPHS, XpoMoMeTpus. [IepBUUHbIE 1 BTOPUYHBIE
cTa"aapThl. Mcnonp3yeMble HHANKATOPBL. OTpeeneHne HeOpraHn4eCKUX U OPraHMUeCKUX COSAMHEHHH.

OcagurtenbHoe TUTpoBaHue. [locTpoeHne kpuBbIX TUTpoBaHUA. CIIOCOOBI OIpeeNIeHUs KOHEYHOH TOUKH
TUTPOBaHMA; HHAUKATOpHl. [lorpemrHocTn TUTpoBaHUS. IIpHMepbl MPaKTUYECKOTO NpHUMEHEHHs. MeToabl
®onbrapaa, Pasuca u Mopa.

Komniiexkcomerpuyeckoe  THTpoBaHue.  Heopranumdeckue W OpraHMdeckue  TUTPAaHTHl B
KOMIUIEKCOMETPHH. VIcronp30BaHNE aMHHOIOJIMKApOOHOBBIX KHCIOT B KOMILIEKCOHOMeTpHH. [locTpoenue
KPHUBBIX THTPOBaHMA. MeTaluIOXpOMHBIC MHAMKATOPHI W TpeOOBaHUs, NMpenbsBIseMble K HUM. Baxueiimmue
YHHBEpCAJIbHbIE U CHEHU(HIECKHE METAJUIOXPOMHBIE HHANWKATOPHL. CHOCOOBI KOMIUICKCOHOMETPHUYECKOTO
TUTPOBAHMA: IIpAMOE, OOpaTHOE, KOCBeHHOE. CENEeKTMBHOCTH TUTPOBAaHMSA M CHOCOOBI €€ IOBBIMICHHMS.
[MorpemHocTH TUTPOBaHNS.

[Tpumeps! npakTHdeckoro npuMeHeHus. OnpeneneHne Kablys, MarHus, jkese3a, allOMUHMS, MU, INHKa
B PAacTBOpax YHCTHIX COJIEH U IPH COBMECTHOM IPUCYTCTBHH.

5. DJeKTpoxuMMHUUYecKHe MeTOAbl AHATU3A

Ob6mrast xapakTepucThka MeTonoB. Kiaccubukaiws. DICKTPOXUMHYECKHE sYeiku. VHAWKATOPHBIN
3MEKTPOA ¥ DJIEKTPOJI CpaBHEHHs. PaBHOBECHbIE M HEPaBHOBECHBIE JIEKTPOXUMHUYECKHE CHCTEMBI. SIBIeHN,
BO3HHUKAIOIIKE MIPU IPOTEKaHUH TOKa (OMHUYECKOE MaJeHNE HANPSHKeHUS, KOHLIIEHTPAIMOHHAs M KHHETHYeCcKas
nossipuzanus). Ioasipu3aiioHHbIe KPUBBIE U X UCIOJIB30BAHUE B PA3JIMYHBIX SJEKTPOXUMHUYECKIX METOIaX.

5.1 TloreHmuoMeTpHs

IIpsimasi morenumomerpusi. l3mepenne mnorennmana. OOpatuMble W HEOOpaTHMBbIE OKHCIUTEIBHO-
BOCCTaHOBHTEIbHBIE cucTeMbl. HauKaTopHble 31eKkTpoasl. Mornomerpus. Kinaccudukaryst HOHOCEIEKTUBHBIX
JIEKTPOZIOB. XapaKTEPUCTHKN HOHOCEJICKTHBHBIX DJIEKTPOAOB: JJICKTPOAHAS (YHKIUS, KOI(PPUIHEHT
CEJICKTHBHOCTH, BpeMs OTKIMKA. [IpuMepsl MpakTHYecKoro NpuMeHeHHus moHomerpuu. Omnpenenenue pH,
HOHOB IIEJIOYHBIX METAJUIOB, TAJIOTCHH/I-HOHOB.

IToTeHMoMeTpUUYecKoe TUTPOBaHMe. [I3MEHEHNE 3JIEKTPOJHOTO MOTEHIIMANA B MPOLECCe TUTPOBAHUS.
CrocoObl  OOHapyXeHMsT  KOHEYHOH  TOYKM  THTPOBAaHMA B  PEAKIHMAX:  KHCIOTHO-OCHOBHBIX,
KOMILIEKCO0OPa30BaHMUs, OKUCIICHUSI-BOCCTAHOBIICHIS; MIPOIIECCAX OCAXKICHUSL.

[Ipumeps! npakTudeckoro nmpumeHeHus. TutpoBarmue (ocopHOil, cMeceil CONIHOW u OOpHOW, CONSIHON U
YKCYCHOM KHCJIOT B BOIHO-OpPraHMYEeCKHX cpemax. OmpenencHWe HOTUIOB M XJIOPUAOB TPH COBMECTHOM
MIPUCYTCTBUM.

5.2. Kynonomerpus

Teopernueckue ocHOBBI Meroja. 3akoH PDapaznes. CriocoObl ONpeneNieHNs] KOJIUYEeCTBA HIIEKTPHUYECTBA.
IIpsimass KyJoHOMETpHsS M KyJIOHOMETPUUYECKOe THUTpoBaHHe. KyloHOMeTpHs @pU IMOCTOSSHHOM TOKE U
MOCTOSIHHOM TOTEHIuaNle. BHEIHAS U BHYTpPEeHHss IeHepalus KyJIOHOMETPUUECKOro TUTpaHTa. TUTpoBaHHe
JJIEKTPOAKTUBHBIX M JJIEKTPOHEAKTHBHBIX KOMIOHEHTOB. OmpeneneHHe KOHEYHOH TOUYKM TUTPOBAHUS.
[IpenmymiecTBa W OTrpaHWYEHHS METOJA KYJIOHOMETPHYECKOTO THTPOBAHHUS IO CPABHEHUIO C JIPYTHMH
TUTPUMETPHUIECKUMH METOTAMHU.

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

5.3. BoasTamnepomeTpus

Wnnukaropraeie  3nektponsl. Kriaccudukanus BOJBTAMOEPOMETPHIECKUX MeETO#OB. Ilomydenne wu
XapaKTepuCTHKa BosbTamnepHoit kpuBoil. Ilpenenbubit nuddysuonusiii Tok. Ilonsporpadus. YpaBHeHue
WnpkoBuya. YpaBHenue noisiporpaduueckoil BonHbsl MibpkoBuua - ['efipoBckoro. [loTeHIman moiyBOJHBI.
Wnentndukanmss W omnpeneseHUe HEOPraHMYECKMX M OpPraHW4YecKuX coequHeHHH. COBpEeMEHHBIE BHJIbI
BOJIETAMIIEPOMETPUM: TpsiMas U MHBEPCHOHHAs, IMEPEMEHHOTOKOBAs; XPOHOAMIEPOMETpUS C JHMHEHHOU




pasBepTkoil (ocuwutorpadus). IlpemMyniecTBa ¥ OrpaHMYeHHs [0 CPaBHEHHIO C  KJIACCHYECKOU
roJisiporpaduei.

AmniepoMerpuyeckoe TuTpoBaHue. CymHocTh MeTona. MHIMKaTOpHBIE 31eKTpoabl. BeiOop moTeHmana
MHIUKATOPHOTO JIEKTPOa. BUIBI KpUBBIX THTPOBAHUS.

[Iprmepsl TPaKTUYECKOTO MPHMEHEHHUs] BOJBTAMIEPOMETPHIECKUX METOJOB M aAMIEPOMETPHIECKOTO
TuTpoBaHusA. CHATHE W PacIIM(pOBKa MOJAPOrpaMMbl WHIMBHIYAJIHHOTO AEMOIIPH3aTOpa - MOHA METajlIa.
Castue monsiporpadudeckoro crmekrpa. OmpenencHue KOHIGHTPAlWM BEIIECTB METONOB T'PAaTyHPOBOYHOTO
rpaduka U MEeToJIOM J00aBOK C MCIOJIb30BAHUEM KIIACCHUYECKOH, ocnmiuiorpaduueckoi, mepeMeHHOTOKOBOM
BOJILTaMIIEPOMETPUH. AMIIEpOMETPHUYECKOE TUTPOBAHUE LIMHKA K OMXpoMaTa Kajus.

CpaBHHTENbHAs XapaKTEPUCTHKA YYBCTBUTEIBHOCTH M HW30MPATENbHOCTH, O0JlacTeil NpUMEHEHUs
INEKTPOXUMHUYECKHUX METOJIOB.

6. CnekTpockonn4yecKHe MeTOABbI AHAJIH3A

CrekTp 3JIeKTpOMAarHUTHOTO M3ayueHHs. OCHOBHBIE THUIBI B3aHMMOJAEHCTBHS BELIECTBA C HM3JIyUCHHEM:
sMuccHs (TEIUIoBas, JIOMHWHECLECHIHS), MOIJOMEHHEe, paccesHue. Kimaccudukamus CIeKTpOCKONMMYECKHX
MeToz0B 1o 3Heprun. Knaccudukanms ciekTpoCKONMMIeCKUX METOAO0B HAa OCHOBE CIEKTPA 3JIEKTPOMArHUTHOTO
W3ITyYeHHS: aTOMHast, MOJICKYJISIpHasi, a0COpOLIMOHHAS, SMUCCHOHHAS CIIEKTPOCKOIIHS.

Cnextpsl atoMoB. OCHOBHBIE W BO30YKACHHBIE COCTOSIHUSI aTOMOB, XapaKTEPUCTHUKH COCTOSIHHUI.
OHepreTndeckue rmepexonsl. [IpaBmia otTOopa. 3aKkOHBI HCIyCKaHMS W TOIJIOMEHUS. BepostHOCTH
JIEKTPOHHBIX TEPEXOA0B M BPEMEHA J>KMU3HH BO30YXKIEHHBIX COCTOSHHH. XapaKTEepHUCTHUKH CHEKTPAaIbHBIX
JIMHUH: TI0JI0KEHHUE B CIIEKTPE, UHTEHCUBHOCTB, MOTYIIUPHHA.

CrieKTpbl MOJIEKYI; UX 0cOOeHHOCTH. CXeMBbI AJIEKTPOHHBIX YPOBHEH MoJeKysl. IIpencraBienne o monHoH
SHEPrMH MOJICKYJ KaK CYMMbI 3JICKTPOHHOH, KojeOaTeqpHOW U BpainarenbHOW. OCHOBHBIC 3aKOHBI
MOTJIOIICHHS AJIeKTpoMarHuTHoro wu3nyuyenusi (byrepa) m 3akoH wu3nyuenus (Jlomakuna-Illeiibe). Csszb
AHAJIUTUYECKOTO CUT'HAJIa ¢ KOHLIEHTpalUel OMpeensieMoro COeAMHEHHS.

Amnmapatypa. CriocoObl MOHOXpOMAaTH3AIMH JTy9UCTON SHeprun. Kiaccnpukanus crieKTpalbHbIX IpHOOpOB
nX Xapaktepuctuku. [IpumemHukn wm3mydenus. MHCTpymeHTanbHbIE moMexd. lllymMbl M OTHOIIEHHE CHTHAIN-
IIyM; OLICHKa MHHUMAJIBHOTO aHAINTHIECKOTO CHI'HAIA.

6.1. MeToapl aTOMHOI ONTHYECKOH CIEKTPOCKOMUH

ATOMHO-3MHCCHOHHBIH MeTOJ. VICTOYHHKHM aTOMHM3AIMd M BO30YXKACHHSA: DJIEKTPHUECCKUE DPa3psiibl
(tyroBble, UCKpPOBBIE, NMOHWKEHHOTO JABJIEHUS), IUIAMEHA, IUIA3MOTPOHBI, MHAYKTHBHO-CBSI3aHHAS IIIa3Ma,
Jla3epbl; UX OCHOBHBIE XapaKTEPUCTUKH. DU3MUECKHEe U XUMHUUECKHE MTPOIECChl B MCTOYHMKAX aTOMHU3AINH 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 (OTOMETPHI U CHEKTPO(OTOMETPHI.
MerTposnoruyeckue XapaKTepUCTUKH U aHATUTUYECKHE BO3MOXKHOCTH.

ATOMHO-(TyopecueHTHBIH MeToA. [IprHIII MeToIa; 0COOCHHOCTH U IIPUMEHEHHE.
ATOMHO-20COPOIMOHHBIH MeToA. Atomm3arophl (TUIaMEHHBIE ¥ HEIUIaMeHHBIC). VICTOYHWKH
n3IydeHnst (JIaMIIBI C TIOJIBIM KaTOJOM, HCTOYHHMKH CIUIOLIHOTO CIEKTpa, Ja3ephl), MX XapaKTepPHCTHKH.
CnexTpaibHble U (HU3UKO-XUMHUYECKHE TIOMEXH, CITIOCOOBI UX YCTpaHEHHUs. MeTpoJIornyeckne XapakTepUCTHKH,
BO3MOXKHOCTH, TPEUMYILECTBA M HEJOCTATKH METO/1a, €r0 CPAaBHEHUE C AaTOMHO-3MHUCCHOHHBIM METOJIOM.
[TpumMeps! NpaKTUYECKOT0 TPUMEHEHHUS] aTOMHO-3MHCCHOHHOTO U aTOMHO-a0COPOIIMOHHOI'O METO/IOB.
6.2. MeToabl aTOMHOI PEHTT€HOBCKOH CIEKTPOCKONMH

PentreHoBckne crekTpbl, ux ocobeHHOCTH. CrocoOBI TeHEepaIy, MOHOXPOMATH3AINN 1 PETUCTPAIIH
PEHTTEHOBCKOTO  W3NMY4YeHHSA.  BUABI  pPEHTTEHOBCKOH  CIIEKTPOCKOIIMH:  PEHTTEHOAMHCCHOHHAS,
peHTrenoabcopOIMonHass, peHTreHoduIyopeciieHTHast. [IpUHIMTT PEHTTEHOIMUCCHOHHON CIEKTPOCKOINH;
PEHTTCHOCTIEKTPANbHBI ~ MHUKpOaHadW3  (IMEKTPOHHBIH  30HA). OCHOBBI  PEHTTCHOQIIYOPECLEHTHOM
CIEKTPOCKOIMH; OCOOCHHOCTH M 3HayeHHe MeToza (OBICTPHIH Hepa3pyHIalonii MHOTORJIEMEHTHBIN aHANIN3);
IIPUMEPHI UCIIOTIB30BAHUSI.

6.3. MeToabl MOJIEKYJISIPHOIT ONTHYECKOW CMEeKTPOCKONHNH

MoJiexkyasippass adcopOuuoHHasi cnekrpockonusi (cnekrpodoromerpusi). CBs3b XUMHUYECKOU
CTPYKTYpBI COEIMHEHUs] C aOCOPOIMOHHBIM CHEeKTpoM. (DYHKIMOHAJIBHBIH aHAJIW3 1O KoJieOaTelIbHBIM W
JNEKTPOHHBIM  crekTpaM. CBs3p  ONTHYECKOM IUIOTHOCTH C  KOHHEeHTpauued. OCHOBHOM  3aKkoH
cBetonoryioneHust. OCHOBHBIE MPHYUHBI OTKJIOHEHHS OT 3aKOHA (MHCTPYMEHTAIBHBIE H (PU3UKO-XUMHUIECKHE).
[TonaTne 06 UCTHHHOM M KaXKyIIeMcs MOJISIPHOM KO3 QHUIIHEHTE MOTJIOMEHHS.

CriocoObl  TONMy4YeHHsT OKpAIIeHHBIX coequHeHnil. @oToMeTpHYecKHe AaHaJUTUYeCKHe pEeareHTHI;
TpeboBaHns K HuM. CrocoObl ompeneneHus] KOHIIGHTPAMH BeHIeCcTB. l3MepeHne BBICOKHX, HH3KHX
ONTHYECKUX TUTOTHOCTEH (muddepeHmanbHpii MeTo ). AHAIN3 MHOTOKOMITOHEHTHBIX cucTeM. [IpuMeHeHue
MeToza AJsl MCCIEAOBAHUS PEaKIWi B pacTBOpax (KOMIUIEKCOOOPa3OBaHUS, NMPOTOJINTHIECKUX, MPOLECCOB
arperayn), COnpoBOXKIAIOIINXCS U3MEHEHHUEM CIIEKTPOB TIOTJIONIEHUSI. METpOJIOrnyecKie XapakTepUCTHKH U
aHAJUTUYECKHE BO3MOXKHOCTHU. [IpuMephl MPpakTUUEeCKOTro MPUMEHEHUS METOAA.

MonexyaspHasi JIOMHHeCHeHTHAasi cHeKkTpockommsi. Kiaccudukanust BUIOB JIIOMHUHECHEHIMH 10
HCTOYHHMKAM  BO30YXIEHUs]  (XEMMJIOMUHECHCHIMs, OWOJIOMUHECHEHIMS,  3JEKTPOJIOMHHECLCHINS,




(OTOMOMUHECHICHIIMS U JP.), MEXaHU3MYy U JUIMTEILHOCTH cBeucHms. DiyopecueHims u dochopecueHmus.
Cxema Slomonckoro. 3akon Crtokca-Jlommens. IlpaBuno 3epkambHON cummeTpun JlepmnHa. DakTopsl,
BIISIOIE HAa WHTCHCHUBHOCTH JIFOMHHECICHIINH. TymIeHue mroMuHecneHIH. CHeKTpanbHble W (U3UKO-
XUMHUYecKue ToMexHu. KOIMYecTBEeHHBIM aHamM3 JIIOMHHECHEHTHBIM  METOJOM. MeTpoornieckue
XapaKTepUCTHKH W aHAJIUTHYECKHE BO3MOXXHOCTH Merona. CpaBHEHHE BO3MOXHOCTEH MOJEKYIAPHON
a0COpOIMOHHOW W JIIOMHHECIICHTHOW CIIEKTPOCKONIMU TIPH OIPENCICHUN HEOPraHMYECKNX COCIUHCHHH.
[IpenmymiecTBa JTIOMHHECIICHTHOW CIEKTPOCKOIIMM TpPH HIACHTU(QHUKAIMA W ONPEACICHUH OPTaHHYECKUX
COCIMHEHUM.

MecTo ¥ posb CIIEKTPOCKOMIMYECKUX METOIOB B aHATMTUYECKOW XUMHUU U XUMUYECKOM aHaJIH3e.
7. ABTOMaTH3alMs aHAJIN3A U HCNOJIb30BaHHe JBM B aHAINTHYECKOH XUMHAH

Hcnonp3oBanne DBM B aHaIMTHYECKOW XUMUH: cCOOp W TepBHUYHAs 00pabOTKa Pe3yabTATOB aHANU3a,
00pab0TKa MHOTOKOMIIOHCHTHBIX CIICKTPOB M XpOMATorpaMM. YTIPaBIICHHE AHATUTHYCCKUMH MPUOOpaMH,
CO3/laHUC THOPUIHBIX YCTpOWCTB aHanmm3atop-OBM. I[lnanupoBaHwe © ONTUMH3ANHUSA IKCICPUMCHTA.
Cummiekc-onTuMu3anus. PacyeTsr paBHOBECHI.
MareMaTHYeCKHEe METOIBI B IIPAKTHKE PabOThl XMMHUKO-aHATUTHIECKUX J1a00paTOpH.
ABTOMaTH3aIMd W MEXaHM3alUsd XNUMHYCCKOTO aHanm3a. ABTOMATH3alWsA IMEPHOAMYCCKOTO, TUCKPETHOTO
aHaM3a W HENPEPHIBHOTO aHAlM3a B IMOTOKE. [IpOTOYHO-MHKCKIIMOHHBIN aHaln3. ABTOMATH3HpPOBAHHBIC
mpUOOPBI, CHUCTEMBI W KOMIUICKCHI, ABTOMATHI-AHAJIHM3AaTOPHI I JTaOOpaTOpPHOTO M MPOU3BOJICTBEHHOTO
agamm3a. [lpuMepbl  COBPEMEHHBIX  BBICOKOO(D(EKTHBHBIX  aHAIUTHYECKUX  HPHOOPOB-aBTOMATOB
(ra3oaHaNMM3aTOPhI, XPOMATO-MACC-CIICKTPOMETPHI, ABTOMATHUYCCKHE HPUOOPHI U CHUCTEMBI JUIS MPOTOYHO-
WHXKEKIIMOHHOTO aHan3a, s 0T00pa M aHaJIn3a Mpod KOCMHYECKOT0 BEILECTBA, JJa00paTOpHbIE POOOTHI).
8. Teopusi u MpaKTHKA NMP0OGOOTOOPA H MPOGONMOATOTOBKH

[IpeacraBuTenbHOCTH  MPOOBI; B3aUMOCBSI3b € OOBEKTOM W MeToJoM aHanmuza. DakTopsl,
00yCIIOBIIHBAIOIIUE pa3Mep U CIOCO0 OoTOOpa NpeAcTaBUTEIbHONH MpoObl. OTOOP MPOO TOMOICHHOTO U
reTeporeHHoro cocraBa. CrocoOBl MOMYYCHUS CpeqHEN MPOOBI TBEPABIX, JKUAKUX U Ta3000pa3HBIX BEIIECTB;
YCTPOWCTBA M TIPUEMBI, HCIOJB3yeMbIC MPH ATOM; MEpBHYHAs 00paboTKa M XpaHEHHE MPOO; MO3UPYIOIINE
YCTpOMCTBa.

OcHoBHBIE crIoc0o0BI TIepeBoa PoOHl B popMy, HEOOXOIUMYIO I JaHHOTO BHJA aHAIN3a: PACTBOPEHHE
B Pa3IMYHBIX Cpelax; CIIEKaHUe, CIUIABICHUE, PA3IOKEHHUE IO ACHCTBHEM BBICOKMX TEMIIEpaTyp, AaBJICHUS,
BBICOKOYACTOTHOTO  pa3psAga; KOMOWHHPOBAHWE pA3IWYHBIX IPUEMOB; OCOOCHHOCTH  Pa3JIOXKCHUS
opraHn4eckux coenuHeHuid. CrocoObl YCTpaHEHHS W ydeTa 3arpsA3HCHHA MW MOTEPh KOMIIOHEHTOB MpPHU
MIPOOOIIOATOTOBKE.
9. OcHoBHBIE 00BEKTHI aHAIN32

OOBEKTBI OKPYIKAIOIICH CPEIbl: BO3AYX, MPUPOIHBIC M CTOYHBIC BOJBI, aTMOC(EPHBIC OCAIKH, MMOYUBHI,

JIOHHBIE OTJIOKEHMSA, . XapaKkTepHble OCOOEHHOCTH M 3aJauyd WX aHaiau3a.buomorndeckne M MeIUIIMHCKHE
00BEKThl. AHAIUTHYECKUE 3a7a4d B 3Tol oOsactu. CaHUTapHO-TMTMEHHYeCKUil KOHTpoub.l eonornueckue
OOBEKTHI. AHANN3 CHJIMKATOB, KapOOHATOB, JKEIE3HBIX, HUKEIb-KOOATBTOBBIX pYHA, IMOIUMETATHICCKUX
pya.MeTaibl, CIUTaBBEl M IpyTrUe MPOXYKTHl METaLTyprHYecKOi MpoMBIIUIeHHOCTH. OmnpeaencHue YepHbIX,
[BETHBIX, PEIKUX, OJarOPOJHBIX METAIIOB M aHAJIHW3 MX CIDIABOB. AHAIIN3 HEMETAJUIMYECKUX BKIIOUYCHUH U
oTpeieieHre Ta3000pa3yIonuxX mpuMeceil B MeTainiax. KOHTpoIb MeTaTypru4ecKiX MPOU3BOJICTB. ATOMHBIC
MaTepuansl. OpeneneHne TOprs, ypaHa, IUIyTOHUS, TPAHCIUTYyTOHUEBBIX JIEMEHTOB H HEKOTOPHIX MPOTYyKTOB
nenenus.Heopranmueckue coeaumHeHus. BemjectBa 0co0oi YMCTOTHI (B TOM YHCIE TOJYNPOBOJHUKOBBIE
MaTepHalbl, MaTepUabl BHICOKOTEMIIEPATYPHOH CBEPXIPOBOJAMMOCTH); OMpEAesieHue B HUX MPHUMECHBIX U
JICTUPYIOIIMX  MHKPO3JIEeMEHTOB. [lOCIONWHBII UM  JIOKAJIbHBIM aHajdu3 KPUCTAIOB M IUIEHOYHBIX
MaTepuanoB.[IpupogHble M CHHTETHYECKHE OPTaHMYECKHE BEUIECTBA M 3JIEMEHTOOPTaHWYECKHE COCTUHEHUS,
noJimMepsl. Bupl aHanm3a Takux 00bEKTOB M COOTBETCTBYIONINE METOBI. [IprMephI pelieHus 3a1a4 KOHTPOIS
opraHudeckux mpou3BojAcTB.CrienuaabHble OOBEKTHl aHallM3a: TOKCHYHBIE W PaJMOaKTHBHBIE BEIIECTBA,
TOKCHHBI B IHIICBBIX MPOAYKTaX, HAPKOTHUKH, B3PHIBUATHIC M JICTKOBOCIUIAMEHSIOIIUECS BEIICCTBA, Tas3bl,
KOCMHYECKHE O0BEKTHI.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTMH

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

- HHTEPaKTUBHBIE JIEKIHH;

- JIGKIUH Npecc-KOH(pEPEeHIINH;

- TPEHWHTU M CEMUHAPBHI ITPO Pa3BUTHIO IPO(PECCHOHAIBHBIX HABBIKOB;

- TPYNIIOBBIE, HAYYHBIE JUCKYCCHH, 1e0aThI

Hcnoab3yemble pecypchl HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «Internet; undopmanuonnble
TEeXHOJIOTHH, IPOrPAMMHBIE CpeIcTBA H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

HNudopmanuonHoe odecneyeHue

0a3bl JAHHBbIX, l/lH(l)OpMaIlPlOHHO-CﬂpaBO‘lHLle H MOUCKOBBIC CUCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/



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

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunas anekrponHas 6ubmuorexa

http://elibrary.ru/default.asp Poccuiickast HarmoHampHast OnOIHOTEKA

http://primo.nlr.ru http://nbmgu.rudnexTpornas 6ubdnmroreka Poccuiickoit rocygapcTBeHHON
OoubmoTeKkn

7. | ®opMBbI TEKYIEr0 KOHTPOJIsA

TECTOBBIH KOHTPOJIb, KOHTPOJIbHBIE paOOTHI

8. | ®opMa MpoMeKYTOUHOT0 KOHTPOJIS

3auer, 9K3aMeH

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




