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
oTHomieHUH bBioka 1 ocHOBHOW mpodeccHoHANIBPHOW 00pa3oBaTeIbHON MMpOrpaMMbl OakagaBpuaTa IO

HanpasyieHuto noarotoBku 04.03.01. «Xumusy». U3yqaercs B 4-oM 1 5-oM cemecTpax

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

Koa n HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsl

Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-1 CnocobeH ocymecTBJsITh NO-
HCK, KPUTHYECKU aHATU3 U CHHTE3
uHpopManuu, TPUMEHATH CHCTEM-
HbIii MOAX0A ISl pelleHus Moc-
TaBJEHHBIX 33124

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

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¢ LEeX,
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-
TrOrMYecKOi 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] TTOCTaBJICHHON
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-
JUMOM JIJISI pellieHus 3a1a4, HMel0-
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 JeATeIbHOCTH, BO3-
MOHOCTH U 00JIaCTH ITPUMe-
HEHUS METO/IOB HKCIIEPUMEH-
TabHBIX MCCIICIOBAHUIN B
¢duznke.

IIK-5.2.YMeer UcIoib30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIIUTLINAH JIs
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-
MEHTAJIBLHOI'0 UCCIIEI0OBAHNS;
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
MIPUMEHECHHS KOMITBIOTEPHBIX
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 Pe3ynbTaThl
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
00J1aCT! XMMHUH U CMEXHBIX HayK,
C 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 HHKEHEPHO-
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 [IPUMEHEHUS
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
OIIpEeEIIeHNs 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 TEXHOJIOTHHU
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 BEIYUCIUTEIBHBIMU
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
pe3yibTaThl 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 OTIPEAEIICHHS
ONITHUMAJIbHBIX M PAI[HOHAIBHBIX
TEXHOJIOTHYECKHX

PEXUMOB PabOTHI 000PYIOBAHMUS;

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

- COBPEMEHHBIMH KOMIIBIO-
TEpHBIMH TEXHOJIOTHSIMH,




TIO3BOJISIIOIIMMH 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 JUCHUTIINHBI
4.1. CTpyKTYypa A CHUILIAHBI

Buj yueoHOIi padoThI Bcero yacos 4 cemecTp 5 cemecTp
OO1mast TpyA0eMKOCTh JUCIUIIITHHBI 468 252 216
AyIUTOpHBIE 3aHATHS 326 208 118
Jlexmun 144 90 54
JlabopaTopHbIe 3aHATHS 182 118 64
CamocrosTenbHas padoTa CTYJCHTOB 115 44 71
Kourpos 27 - 27

4.2. Copep:xaHue JMCUHUIIIHHBI

1.BBenenue

[Ipenmer aHanUTUYECKON XMMHH, €€ CTPYKTYpa. METOA0NOrMUECKHUE aCTIEKThl aHATUTUYECKON XUMHUU; €€
MECTO B CHCTEME HayK, CBSI3b C NMPAKTUKON. 3HaUeHHE aHAJIUTUYECKOW XMMHUU B Pa3BUTUU €CTECTBO3HAHMUS,
TEXHUKH, SKOHOMUKH. OCHOBHBIC aHAJIUTUYECKHE IIPOOIIEMBL: CHIDKCHHE Tpeesia OOHApY>KEHHS; TOBBIIICHUE
TOYHOCTH ¥ W30MPATEIBHOCTH, 3KCIIPECCHOCTH aHaju3a, aHaiu3 Oe3 pa3pylleHHs; JIOKAIBHBIA aHalu3;
JUCTAHLIIMOHHBIA  aHanu3.  Buxael  aHanus3a:  M30TONHBIM,  3JIEMEHTHBIM,  CTPYKTYPHO-IPYIIIOBOMH
(pyHKIMOHANIBHBII), MOJIEKYJISIPHBIH, BelIeCTBEHHbIH, (a3oBblil. Xumudyeckue, pu3ndeckue U OHOJOrHYEeCKUe
METOJBI aHaMHu3a. Makpo-, MUKpPO- M YIIbTPaMUKPOaHAJIH3.

OCHOBHBIE JTaIlbI pa3BUTHA aHAJIUTHYECKOM XHMUH. COBpeMeHHOG COCTOSAAHHMC M TCHACHIWU Pa3BUTHA
aHAJIMTHYECKOM XUMHUH: WHCTPpYMCEHTAIN3alu, aBToMaTu3anus, MareMaTu3alms, MUHHATIOpU3alus,
yBEJIMUEHHE A0NU (PU3MUYECKUX METOJOB, NMEpexo] K MHOTOKOMIIOHEHTHOMY aHAaJH3y, CO3AaHHE CEHCOPOB U
TECT-METOOB.

2.MeTpoJioru4ecKue 0CHOBbI XMMHYECKOr0 aHAJIM3a

OCHOBHbBIE METPOJIOTHYECKHUE MOHATHS W IMPENCTaBICHUS: U3MEPEHHE, METOAbl U CPEACTBA MU3MEPEHMH,
METPOJIOTHYECKUE TPeOOBaHHUSA K pe3ylbTaTaM W3MEpeHUH, OCHOBHBIC MPUHIMITEI M CIIOCOOBI OOCCIIeYeHUS
JOCTOBEPHOCTH PE3YyJIbTATOB M3MEPECHUH, MOTrpemHOCTH. OCHOBHBIC CTaJWU XHMHUYECKOTo aHanu3a. Beibop
METOJla aHaJM3a U COCTaBJICHHWE CXeM aHaium3a. AOcomoTHbIe (0Oe33TaloHHBIE) M OTHOCHTEIBHBIE METOIBI
aHaiM3a. AHaJIUTHYECKUH CcUTHain W momexu. OO0beM nMHoOpManmuu B aHAIMTHYECKOM curHaie. CIocoObI
OIIPEACIICHNA COACPIKAHUA 110 TaHHBIM aHAJTUTHYCCKUX I/ISMepeHI/II\/’I.

OCHOBHBIE XapakTePUCTHKH METOJa AaHajJH3a: NPABWIBHOCTE W BOCIPOU3BOINMOCTH, KOA(PHHUINEHT
YYBCTBUTCIIBHOCTH, MNPCIACT 06Hapy)l(eHI/I$[, HWXHAA W BEPXHAA TPaHULIBI ONPEACTIACMBIX conepmaHm‘/i.
Knaccudpukamus morpemHocTed aHanmm3a. CucTeMaTWdeckne W CiydaiiHble morpemHocTH. Ilorpemmnoctn
OTJIETBHBIX CTagui XuMudeckoro aHanuza. CriocoObl OIEHKH NPaBUIBHOCTH: HCIIOJIB30BAHHE CTAaHIAPTHBIX
o0pasnoB, MeToj 100aBOK, METOJ BapbUPOBaHMS HABECOK, COINOCTAaBJICHWE C JPYIMMH METOJaMHu.
CrangapTHble 00pasipl, WX H3rOTOBJIEHHE, aTTeCTalus W Hcroyib3oBaHHe. CraTucTHdeckas o0paboTKa
pe3yNIbTaToOB M3MEPEHUH. 3aKOH HOPMaJbHOTO pPAaCIpelieNieHNs] CIy4aiHbIX omnOoK, t- n F-pacnpenenenus.
Cpennee, pgucnepcusi, CTaHAAPTHOE OTKIOHeHHME. IIpoBepka TIHMIOTE3bl HOPMAalIbHOCTH, TUIOTE3BI
OJTHOPOJIHOCTH pe3yJbTaToB M3MepeHuH. CrnocoObl oueHKH mpaBwIbHOCTH. CraHmapTHele 00pasibl.
CpaBHeHHUE JHCIIEPCUM W CPEIHMX JBYX METOJOB aHaim3a. PerpeccroHHbl aHanu3. Mcnons3oBaHue MeToaa
HaMMCHBIINX KBAAPATOB JIA MMIOCTPOCHUA TPAAYyHPOBOYHBIX Fpa(bI/IKOB.

TpeboBaHUS K METPOJOTHYECKOH OIEHKE B 3aBUCUMOCTH OT OOBekTa W Ienu anamu3a. CrocoObl
TIOBBIICHHUS BOCIIPOM3BOIUMOCTH | MPABIIFHOCTH aHaim3a. OpraHu3anus U METOAOIOTHS METPOJIOTHIECKOTO
obecrieueHus JesITSIIbHOCTH aHATUTHISCKOW CITY)KOBbI. AKKpenuTaIys aHaTuTHIeckux jgaboparopuii. [Toepka
anmnaparyphbl, aTTECTalUs HECTAaHAAPTHBIX CPEACTB U3MEPEHUN U METOAMK aHAIU3A.

3.Tunbl XHUMHYECKHX PeaKI Uil M MPOLecCOB B AHAINTHYECKOH XUMHUH
OCHOBHBIE  THUIIBI XMMHUYECKHX peakiuid B  aHATUTUYECKONM  XUMMU:  KUCJIOTHO-OCHOBHEIE,




KOMIUIEKCOOOpa30BaHusl, OKUCIICHUSI-BOCCTAHOBIICHHUS. lcronbp3yeMble MpOLEecchl: OCa)XIeHUe-pacTBOPEHHE,
sKcTpakius, copbrus. KoHcTanTel paBHOBecHs peakumii U mporieccoB. COCTOSIHHE BEUIECTB B MACANBHBIX U
peamsHBIX cucTemax. CTpykTypa pactBoputeneii u pactBopa. ConpBaTaiius, HOHH3AIHSA, IHCCOIHAIIHS.
[loBenmeHne HIEKTPOIMTOB W HEINEKTPONUTOB B pacTBopax. Teopus [ebas-Xrokkens. Kosddummentsr
akTUBHOCTH. KOHIeHTpannoHHBIE KOHCTaHTHL. OTmmHcaHWe CIIOXHBIX paBHOBecwid. OOmas W paBHOBECHas
KOHIICHTPAIUH. Y CIIOBHBIE KOHCTAHTEHI.

KucioTHo-ocHOBHBIe peakunuu. COBpPEeMEHHBIE IIPEICTABICHUS O KHCIOTaX W OCHOBaHUAX. Teopus
Bpencrena-Jloypu. PaBHOBecue B cucTeMe KHCIOTa - CONPSXKEHHOE OCHOBAaHHE U pacTBOpUTEnb. KOHCTaHTHI
KHCJIOTHOCTH U OCHOBHOCTH. KHCIOTHBIE U OCHOBHBIE CBOWCTBa pacTBoputenell. KoHcTanra aBTompoTonusa.
BnusiHre npuposl pacTBOPUTENS Ha CHILy KHCIOTHI M OcHOBaHMs. HuBenupyromwii u auddepeHnupyomumit
a¢dexT pacTBOpHUTEIS.

KuciotHo-ocHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX cHcTeMax. bydepHble pacTBOpel M MX CBOMCTBA.
Bydepnas emkoctb. Bwrumcienus pH pacTBOpoB He3apspKEHHBIX M 3apsDKEHHBIX KHCIOT W OCHOBaHUM,
MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHHUH, CMECH KHCJIOT U OCHOBAaHUH.

Peakuun koMmiekcooOpa3zoBaHusi. THUIIBI KOMIUIEKCHBIX COEIMHEHUH, UCIOJIb3YEMBIX B aHAJIUTHUYECKOMN
xuvud. Knaccnpukamus KOMIUISKCHBIX COCAMHEHHH MO XapaKTepy B3amMOACHCTBHS METaUI-JIHTaHI, 10
ONHOPOTHOCTH JIMTaHIA ¥ LEHTPAILHOTO WOHA (KOMIUTekcooOpa3oBarens). CBoWCTBa KOMIUIEKCHBIX
COCIUHCHUH, UMCIOINE aHAIUTHIECKOE 3HAUCHUE: YCTONINBOCTD, PACTBOPUMOCTH, OKPACKa, JICTYIeCTh.

CrymeHdaToe KomruiekcooOpa3oBaHue. KonndecTBeHHBIE XapaKTEPHUCTHKU KOMIDICKCHBIX COCIMHEHUIL:
KOHCTaHTBl YCTOWYHMBOCTH (CTymeHYaThie M o0mwme), QyHKIms o0pa3oBaHus (CpeiHEe JIUTaHIHOE YHUCIIO),
(GyHKIMS ~ 3aKOMILUICKCOBAHHOCTH, CTENeHb 00pa3oBaHus  KoMIiulekca. DakTopel, BIMAIOIIME Ha
KOMIUIEKCOOOpa30BaHUE: CTPOEHHE IIEHTPAlIbHOTO aToMa M JIUTaHAa, KOHIIGHTpAlus KOMIIOHEHTOB, pH,
HOHHAs CWJIa pacTBOpa, TemIeparypa. TepMoauHamMH4yecKas M KHHETHYecKas YCTOWYMBOCTh KOMILIEKCHBIX
COEIMHEHU.

Brusane KoMImiekcooOpa3oBaHHS Ha PACTBOPUMOCTH COEAWHEHHH, KHCIOTHO-OCHOBHOE paBHOBECHE,
OKHUCITUTEIIFHO-BOCCTAHOBUTEIIBHBIN IMOTEHIIMAT CHUCTEM, CTAOMIH3AIMI0 PAa3IMYHBIX CTENCHEW OKHCIICHUS
anmeMeHTOB. CrocoObl TOBBIMICHHUS YYBCTBUTCIBPHOCTH M HW30HMPATEIbHOCTH aHANHM3a C HCIOIB30BAHUEM
KOMIIICKCHBIX COCIIHCHUI.

Teopernieckre OCHOBBI B3aUMOJICHCTBUS OPTaHUIECKUX PEarecHTOB C HEOPTaHMISCKUMH HOHAMU. BimsiHue
UX TIPUPOJIBI, PACIIONOXKECHUS (PYHKIIHOHAIBFHO-aHATUTHYECKIE TPYIIIL, CTEPEOXIMHU MOJICKYJ peareHTa Ha ero
B3aMMOJICHCTBUE C HEOpraHM4YeCKUMHM HOHaMu. Teopus aHalIOrMi B3aUMOJEUCTBUS HOHOB METaIOB C
Heopranuueckumu pearentamu tuna H,O, NH3 u H,S u kuciiopoz-, a301-, cepocoepxaliuMyu OpraHuiu4ecKuMu
peareHTamMu. OCHOBHBIE THIIBI COEIMHEHUH, 00pa3yeMBIX C y4acTHEM OpPraHMYECKHX pEeareHTOB. XeJaTsl,
BHYTPUKOMIUIEKCHBbIE ~ coelMHeHus. DakTopsl, OIpeaensoniue YCTOWYMBOCTb XeJaToB Baxneliue
OpPraHNYE€CKUC PEArcHThbl, MPUMCECHACMBIC B aHAJIU3C JId Pa3aCICHUA, O6Hapy)KeHI/I$I, OIpPECACIICHNA HOHOB
METAJUIOB, JII MACKUPOBAaHUA U AEMACKHPOBAHUA. OpFaHI/I‘IeCKI/Ie pearcHThl i1 OpPraHU4YE€CKOro aHajiusa.
B03MOXHOCTH UCTIONB30BaHMS KOMIDICKCHBIX COSIMHCHHN M OPTaHMYSCKUX PEarcHTOB B PA3IHYHBIX METOAAX
aHam3a.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKUMu. OJEKTPOJAHBbIM noTeHuuan. YpaBHenue Hepucra.
CrannmaptHbi U GOpMaNBHBIN MOTEeHIHATE. CBS3b KOHCTAHTHI PABHOBECHS CO CTAaHIAPTHBIMU MOTCHIIHATAMHU.
HanpasieHne peaknnu OKHCICHHUS W BOCCTaHOBICHUs. DaKTOPHI, BIHSIONINE Ha HATIPABICHUE OKHCIUTEIHHO-
BOCCTAaHOBUTCJIIbHBIX peaKHHﬁ. IlonsiTHe 0 CMemaHHBIX IIOTCHIIMAaJIax. MexaHuU3Mbl OKHUCIUTEIBHO-
BOCCTAaHOBUTCJIbHBIX peaKHHﬁ.

OcCHOBHEBIE HEOPraHNYCCKUE U OPraHUYCCKHUE OKHUCIUTEIIN W BOCCTAHOBUTECIHN, NMPUMEHACMBIC B aHAIN3C.
MeToapl IpeIBapUTENEHOTO OKUCICHHUS U BOCCTAHOBIICHHS 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 YCIOBUI OCAXJECHUs. 3aBUCUMOCTH (POPMBI OCa/lka OT CKOPOCTH 00pa3oBaHUs U
pocTra mnepBUYHBIX yacTull. (DakTOpsl, BIUSIOIIME HA PACTBOPUMOCTb OCAJKOB: TEMIIEpaTypa, MOHHAs CHIA,
JeUCTBHE  OJHOMMEHHOTO HOHA, pEaKIWWd NPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHMS, OKHCIECHUS-
BOCCTAQHOBJIEHHUSI, CTPYKTYpa U pa3Mep YacTHLl. Y CJIOBHs MOIY4YEHUS! KPUCTAJUIMYECKUX OCAaJKOB. 'oMoreHHoe
ocaxaenue. Crapenue ocanka. [IpuumHbl 3arpsisHeHust ocanka. Kiaccnpukanmst pasiIuyHBIX —BHJIOB
coocaxeHus. [lonoxxurenbHOE M OTPHULIATEIIFHOE 3HAYEHHE SIBIICHHS COOCaXKCHUS B aHaimu3e. OcobeHHoCcTH
00pa30BaHus KOJUIOUIHO-IUCIIEPCHBIX CHCTeM. VICToIp30BaHNe KOJUTOUIHBIX CHCTEM B XUMHYECKOM aHAJIH3e.

4.MeTtoapl o0HApYKeHUS ¥ HIEHTUPUKANH

3amaun u BBIOOp MeTona OOHApYXKEHHS U WACHTU(UKAIMH aTOMOB, MOHOB M XUMHYECKHX COCTUHECHHIM.
HApoOHBIE m cucTeMaTuueckuii aHann3. @u3MuUeckue MeToAsl OOHApyXeHHs W HWACHTH(HKAIUN
HEOPTAaHMYECKUX W OPTAaHWYECKHUX BEIIECTB. MUKPOKPUCTAIIOCKONMYECKUH aHAIH3, THPOXUMUIECKUN aHATIN3
(okpammBaHHe IUIaMEHH, BO3TOHKA, OOpa3oBaHWe TiepiioB). KamenpHbId aHanm3. AHAIU3 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 pa3/ielIcHHs ¥ KOHICHTPUPOBaHMs, X POJIb B XMMHUYECKOM aHajM3€, BHIOOpP M OICHKA.




CoueraHne METOJOB pPa3JeNICHUsT U KOHUEHTPUPOBAHUS C METOAAMH OIPENEJICHHS; T'MOPUAHBIE METOJbI.
OpHOCTyNeHYaThle 1 MHOTOCTYIEHUYAThIe Ipouecchl pasaencHus. Koncrantsl pacnpenenenusa. Koaddunuent
pacipenenenus. Crenens u3BneueHns. Paxrop pasaeneHusd. KospdumeHT koHICHTpUpOBaHUSL.

Metoabl 3KcTpakuuu. TeopeTHUecKrne OCHOBBI METOAOB. 3akoH pacmupexpencHus. Kmaccuduxanms
9KCTPAKIMOHHBIX HponeccoB. CKOPOCTh 3KCTpaKIUX. THIBI SKCTPAKIMOHHBIX CHCTEM. YCIIOBHUS 3KCTPaKIUN
HEOPraHMYECKUX M OPTaHWYECKUX COenMHEeHWH. Peskctpakimmsa. [Ipupoma m XapakTepHCTHKa SKCTPAreHTOB.
Paznenenne M KOHIEHTPUPOBAHUE 3JIEMEHTOB METOJIOM J3KCTpakiuu. OCHOBHBIE OPTaHHYECKHE PEArcHTHI,
UCTIONb3yeMBble U pa3JeNIeHHs] JIEMEHTOB METOJOM 3KcTpakiuu. CeleKTHBHOE pa3feleHUE 3SIEMEHTOB
METOOM TmoAOOpa OpraHMYecKUX pacTBopuTelnel, u3MeHenne pH BoaHo# (asbl, MackMpoBaHUS |
JIeMaCKUPOBaHMUSL.

MeToabl oca:kaeHUs] U coocaxkieHus. [IpuMeHeHe HeOpraHMUeCKUX U OPraHMYECKUX PEeareHTOB AN
ocaxxaeHus. CrocoObl pa3JieNieHns] OCaXICHUEM JIN00 PacTBOPEHHEM IPH pa3IMuHBIX 3HaueHusx pH, 3a cuer
00pa3oBaHUsi KOMIUICKCHBIX COCOUHEHHH W TIPUMEHEHHS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIH.
I'pynmoBele peareHTBI M NpEeNbsBISIEMbIe K HHM TpeOOBaHHA. XapaKTEPUCTHKH MalOpacTBOPHMBIX
COCAMHEHUH, Hambojee YacTo UCMOIb3yeMbIX B aHaimm3e. KOHIEHTPHPOBAHHE MHKPOAIEMEHTOB
COOCaXJCHUEM Ha HEOPraHMUECKUX U OPTaHMYECKUX HOCUTENSAX (KOJIEKTOPax).

4.2. XpomaTorpaguyeckue MeTOIbI AHATU3A

Omnpenenenne xpomarorpaduu. IloHATHE O mMOABIKHOM M HemoABmwxHOW (asax. Kmaccudukarms
METOJIOB IO arperaTHOMY COCTOSIHMIO ITOJBIDKHOH M HEIIOJBIDKHOM (a3, MO MEXaHU3MYy pa3/esIeHHs, IO
TeXHHUKE BbINMOJHEHHs. CriocoObl NONMy4YeHUs] XpoMaTorpaMM ((pOHTaNIbHBIN, BHITECHUTEIBHBIH, DIIFOCHTHBIH).
OcHOBHBIE TapaMeTpsl Xpomarorpammbl. OcHOBHOe ypaBHeHue xpomarorpaduu. CeleKTUBHOCTh U
3 PEeKTUBHOCTH XpoMaTorpauueckoro pasaeineHus. Teopust TeopeTniecKux Tapenaok. KnHeruueckas teopusi.
Pazperenne kak (pakTop onTUMH3AIMK XpoMaTorpaduueckoro npoiecca. KadecTBeHHbBIH U KOJTMYECTBEHHBIN
xpomarorpadpuuecKuii aHaus3.

I'azoBass xpomartorpagmus. I'azo-agcopOumonnas (raso-tBepaodasHas) U ra3o-KMIAKOCTHAs
xpomartorpapusi. CopOeHTHI U HOcUTENH, TpeOOBaHMA K HUM. MexaHm3M pasneneHus. Cxema Ta3oBOTO
xpomarorpada. KonoHku. JIeTeKTopsl, NX 9yBCTBUTEIBLHOCTD U CENIEKTHBHOCTH. O0JIacTH IPUMEHEHHSI Ta30BOH
xpomarorpadum.

KuakocTHas xpomarorpadgusi. Bunet JKUAKOCTHOM xpomarorpaduu. IIpeumymecTna
BBICOKO3(pekTruBHOM xuakocTHOM Xpomarorpaduu (BOXKX). Cxema xuakoctHOro xpomatorpada. Hacocsl,
KOJOHKH. OCHOBHBIE THITBI IETEKTOPOB, UX YYBCTBUTEIBHOCTD U CEJIEKTHBHOCTb.

AncopOoumonnasi KMAKocTHasi xpomarorpadgmsi. HopmanbHo-¢pa3oBelii U oOpaieHHO-(ha30BbIi
BapuaHThl. [loJsipHBIE W HENOJISPHBIE HENOJBIKHBIE (a3bl M HMPUHLUIILI WX BbIOOpa. MoanuuupoBaHHbIE
cuIMKarenu Kak copOeHTel. IlogBmkHbele a3l W NPUHOMIB UX BbeIOOpa. OO6macTH NPUMEHEHUS
aIcOpOIIMOHHOM JKHIIKOCTHOM Xpomarorpaduu.

Honooomennasi xpomarorpagmsi. CrpoeHne W (U3UKO-XUMHYECKHE CBOMCTBA HOHOOOMEHHHKOB.
HonooOmenHoe paBHOBecue. CeleKTHBHOCTP MOHHOTO oOMeHa M (akTopsl ero ompexenstomue. O6nactn
IIPUMEHEHNsT HOHOOOMeHHO# xpomarorpaduu. MoHHas xpomaTtorpadus Kak BapHaHT BBICOKOI(G(PEKTUBHOM
noHOOOMeHHOH xpomarorpadguu. OCOOEHHOCTH CTPOEHHMS M CBOIcTBA COPOEHTOB Ul HOHHOH
xpomarorpa¢un. OIHOKOJIOHOYHAas W JBYXKOJOHOYHAss MOHHAs Xpomarorpadus, HMX MpeuMyIecTBa M
HenocTaTtku. VloHoxpomarorpaduueckoe onpesiesieHne KaTHOHOB ¥ aHMOHOB. MoH-TTapHas ¥ IUraHgoo0MeHHas
xpomatorpadus. O6mue npuHumnsl. [lonBrwkHbIE U HENOABMXKHBIE (a3bl. O01acTH TPUMEHEHUSI.

IKCKJII03HOHHAsi xpomaTorpagus. OOumue npuHIMIB MeToJa. [lofBMXXHBIE W HEMOIBHXKHBIC (a3bl.
OcobenHocTr MexaHu3ma pazaeneHus. OnpenensieMble BEIeCTBA U 00JaCTH MPUMEHEHHSI METO/IA.

InockocTHass xpomarorpadusi. O0mme npuHOMNB pasfeneHus. CrnocoObl MOMYYeHHS TIOCKOCTHBIX
XpoMarorpaMM. PeareHTsl i WX TpPOSBIEHUS. bBymaosicnas xpomamoepagus. MexXaHU3MBI pa3aeleHHs.
[onsmxueie ¢assl. [IpenmymnecTBa n HeTOCTATKU. TOHKOCAOUHAA Xpomamozpagusa. MeXaHU3MBI pa3/ieeHus.
CopOenTs! 1 oABIKHEIE (a3bl. O0IaCTH NPUMEHEHHS.

4.3. 'paBuUMeTpHYeCKHIT METO AaHAJIN3A

CyIHOCTh IPaBUMETPUUECKOrO aHalu3a, MIPEeUMyIIecTBa U HEAOCTaTKU Meroja. IIpsiMble n 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 Dapaznes. CriocoObl onpesesieHus] KOJIMYECTBA AIIEKTPHUYECTBA.
IIpsimass KyJoHOMETpHsS M KyJIOHOMETPUUYECKOe THUTpoBaHHe. KyloHOMeTpHs @pU IMOCTOSSHHOM TOKE U
MIOCTOSIHHOM MOTEHIMalle. BHEIHAS U BHYTpPEHHsAA IeHepanus: KyJIOHOMETPUUECKOTO TUTpaHTa. TUTpOBaHUE
JJIEKTPOAKTUBHBIX U JJIEKTPOHEAKTHBHBIX KOMIOHEHTOB. OmpefeneHue KOHEYHOH TOUKM TUTPOBAHUS.
[IpenmymiecTBa W OTrpaHWYEHHS METOJA KYJIOHOMETPHYECKOTO THTPOBAHHUS IO CPABHEHUIO C JIPYTHMH
TUTPUMETPHUIECKUMH METOTAMHU.

IIpumeps! mpakTHdeckoro mnpuMeHeHus. OmnpeneneHHe MaiblX KOJIMYECTB KHCIOTHI M IIETOYH,
THOCYJIB(aTa HATPHUSI, OKUCIUTEIICH-HOHOB METAIIJIOB.

5.3. BoasTamnepomeTpus

Wnnukaropraeie  3nektponsl. Kriaccudukanus BOJBTAMOEPOMETPHIECKUX MeETO#OB. Ilomydenne wu
XapaKkTepucTUKa BosibTamnepHoil kpuBoil. IlpenenvHbiii nuddysuonnsiii Tok. [Momsiporpadus. YpasHeHue
WnpkoBuya. YpaBHenue noisiporpaduueckoil BonHbsl MibpkoBuua - ['efipoBckoro. [loTeHIman moiyBOJHBI.
Wnentndukanmss W omnpeneseHUe HEOPraHMYECKMX M OpPraHW4YecKuX coequHeHHH. COBpEeMEHHBIE BHJIbI
BOJIETAMIIEPOMETPUN: TIpsiMas U MHBEPCUOHHAs, INEPEMEHHOTOKOBAs; XPOHOAMIEPOMETpHs C JIMHEHHOMU




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

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

[Iprmepsl TPaKTUYECKOTO MPHMEHEHHUs] BOJBTAMIEPOMETPHIECKUX METOJOB M aAMIEPOMETPHIECKOTO
TuTpoBaHusA. CHATHE W PacIIM(pOBKa MOJAPOrpaMMbl WHIMBHIYAJIHHOTO AEMOIIPH3aTOpa - MOHA METajlIa.
Castue monsiporpadudeckoro crektpa. OmnpeneneHne KOHIEHTPAlWH BEIIECTB METOAOB I'PagyHpOBOYHOTO
rpaduka U MEeToJIOM J00aBOK C MCIOJIb30BAHUEM KIIACCHUYECKOH, ocnmiuiorpaduueckoi, mepeMeHHOTOKOBOM
BOJILTaMIIEPOMETPUH. AMIIEpOMETPHUYECKOE TUTPOBAHUE LIMHKA K OMXpoMaTa Kajus.

CpaBHHTeNbHAs XapaKTEPUCTHKAa YYBCTBUTEIBHOCTH M H30MpaTeNIbHOCTH, oOONacTell NpUMEHEHHs
INEKTPOXUMHUYECKHUX METOJIOB.

6. CnekTpockonn4yecKHe MeTOABbI AHAJIH3A

CrekTp 3JIeKTpOMAarHUTHOTO M3ayueHHs. OCHOBHBIE THUIBI B3aHMMOJAEHCTBHS BELIECTBA C HM3JIyUCHHEM:
sMmuccHs (TEIUIoBas, JIOMHHECLECHIMS), MOTJOIIEHNe, paccesHue. Krnaccmpuramus CIEKTPOCKOIMYECKUX
MeToz0B 1o 3Heprun. Knaccudukanms ciekTpoCKONMMIeCKUX METOAO0B HAa OCHOBE CIEKTPA 3JIEKTPOMArHUTHOTO
W3ITyYeHHS: aTOMHast, MOJICKYJISIpHasi, a0COpOLIMOHHAS, SMUCCHOHHAS CIIEKTPOCKOIIHS.

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

CrieKTpbl MOJIEKYI; UX 0cOOeHHOCTH. CXeMBbI AJIEKTPOHHBIX YPOBHEH MoJeKysl. IIpencraBienne o monHoH
SHEPrMH MOJICKYJ KaK CYMMbI 3JICKTPOHHOH, KojeOaTeqpHOW U BpainarenbHOW. OCHOBHBIC 3aKOHBI
MOTJIOIICHHS AJIeKTpoMarHuTHoro wu3nydeHus (byrepa) m 3akon wm3nydyenus (Jlomaxuna-Illeiibe). Csszb
AHAJIUTUYECKOTO CUT'HAJIa ¢ KOHLIEHTpalUel OMpeensieMoro COeAMHEHHS.

Amnmapatypa. CriocoObl MOHOXpOMAaTH3AIMH JTy9UCTON SHeprun. Kiaccnpukanus crieKTpalbHbIX IpHOOpOB
X xapaktepuctuku. [IpumemHukn wm3mydenus. MHcTpymeHTanmbHble moMexu. lllymMbl M OTHOIIEHHWE CHTHAN-
IIyM; OLICHKa MHHUMAJIBHOTO aHAINTHIECKOTO CHI'HAIA.

6.1. MeToapl aTOMHOI ONTHYECKOH CIEKTPOCKOMUH

ATOMHO-3MHCCHOHHBIH MeTOJ. VICTOUHMKHM aToMM3alMi M BO30OYXICHMS: 3JICKTPUYECKHE Pa3psiIbl
(tyroBble, UCKpPOBBIE, NOHWKEHHOTO AABJIEHUS), IUIAMEHA, IIa3MOTPOHBI, MHIYKTHBHO-CBSI3aHHAS IIIa3Ma,
Jla3epbl; UX OCHOBHBIE XapaKTEPUCTUKH. DU3MUECKHEe U XUMHUUECKHE MTPOIECChl B MCTOYHMKAX aTOMHU3AINH U
BO30YXKIIEHHS.

Cnekrporpaduueckuii M CHEKTPOMETPUYECKHH METOJAbl aHalik3a, WX OCOOEHHOCTH, o00JjacTH
npuMeHeHns. KauecTBeHHBIH M KOJMUYECTBEHHBIH aHAJIM3 METOAOM SMHCCHOHHOW CIIEKTPOMETPHH IUIAMEHH.
OcHoBHasi ammaparypa: crekTporpadpl, KBaHTOMeTpbl. I[lnameHHble (OTOMETPHI U CHEKTPO(OTOMETPHI.
MerTposnoruyeckue XapaKTepUCTUKH U aHATUTHYECKHE BO3MOXKHOCTH.

ATOMHO-(TyopecueHTHBIH MeToA. [IprHINI MeToaa; 0COOCHHOCTH U IIPUMEHEHUE.
ATOMHO-20COPOIMOHHBIH MeToA. Atomm3arophl (TUIaMEHHBIE ¥ HEIUIaMeHHBIC). VICTOYHWKH
n3IydeHnst (JIaMIIBl C TIOJIBIM KaTOJIOM, MCTOYHHKH CIIIOIIHOTO CIEKTpa, JIa3epbl), UX XapaKTEePUCTHKH.
CnextpaibHble U (HU3UKO-XUMHUYECKHE TIOMEXH, CIIOCOOBI NX YCTpaHEHUs. MeTpOIOrHIecKne XapakTepUCTHKH,
BO3MOXKHOCTH, TPEUMYILECTBA M HEJOCTATKH METO/1a, €r0 CPAaBHEHUE C AaTOMHO-3MHUCCHOHHBIM METOJIOM.
[TpuMeps! NpaKTUIECKOT0 TPUMEHEHHUS] AaTOMHO-3MHCCHOHHOTO U aTOMHO-a0COPOIIMOHHOTO METO/IOB.

6.2. MeToabl aTOMHOI PEHTT€HOBCKOM CIEKTPOCKONIHH

PentreHoBckne crekTpbl, ux ocobeHHOCTH. CrocoOBI TeHEepaIy, MOHOXPOMATH3AINN 1 PETUCTPAIIH
PEHTTCHOBCKOTO  W3NMY4YCHHSA.  BUABI ~ PEHTTEHOBCKOM  CHEKTPOCKONMHUH:  PEHTTEHOAMHCCHOHHAs,
peHTrenoabcopOIMonHass, peHTreHoduyopeciieHTHas. [IpUHINI PEHTTEeHOIMHUCCHOHHON CIIEKTPOCKOIIHH;
PEHTTCHOCTIEKTPANbHBI ~ MHUKpOaHadW3  (IMEKTPOHHBIH  30HA). OCHOBBI  PEHTTCHOQIIYOPECLEHTHOM
CIEKTPOCKOIIMH; OCOOCHHOCTH M 3HayeHHe MeToza (OBICTPBIN Hepa3pyIIAoIUi MHOTO3JIEMEHTHBIN aHaIN3);
IIPUMEPHI UCIIOTIB30BAHUSI.

6.3. MeToabl MOJIEKYISIPHOI ONTHYECKOI CIIEKTPOCKONHH

MoJiexkyasippass adcopOuuoHHasi cnekrpockonusi (cnekrpodoromerpusi). CBs3b XUMHUYECKOU
CTPYKTYpBl COEIMHEHUs] C aOCOPOIMOHHBIM CHEKTpoM. (DYHKIMOHAIBHBIN aHAIN3 IO KOJeOATeNBHBIM |
JNEKTPOHHBIM  crekTpaM. CBs3p  ONTHYECKOM IIOTHOCTH ¢  KOHUEHTpauued. OCHOBHOM 3aKOH
cBetonoryioneHust. OCHOBHBIE MPHYUHBI OTKJIOHEHHS OT 3aKOHA (MHCTPYMEHTAIBHBIE H (PU3UKO-XUMHUIECKHE).
[TonaTne 06 UCTHHHOM H KaXKyIieMcs MOJISIpHOM K03(HIlneHTe TOTIIOIIeHHUS.

CriocoObl  MONMy4YeHHs OKpAIIeHHBIX coequHeHni. PoToMeTpHdeckne aHAINTHYECKHE pPEarceHTHI,
TpeboBaHns K HuM. CrocoObl ompeneneHus] KOHIIGHTPAMH BeHIeCcTB. l3MepeHne BBICOKHX, HH3KHX
ONTHYECKUX TUIOTHOCTEH (muddepeHmanbHpiii MeTo ). AHATN3 MHOTOKOMITOHEHTHBIX CHCTeM. IpuMeHeHue
METoza AJSl MCCIIEAOBAHUS PEaKIUi B pacTBOpax (KOMILIEKCOOOpa30BaHMS, HMPOTOIMTHUYECKHX, MPOIECCOB
arperayn), COnpoBOXKIAIOIINXCS U3MEHEHHUEM CIIEKTPOB TIOTJIONIEHUSI. METpOJIOrnyecKie XapakTepUCTHKH U
aHAJTUTUYECKHE BO3MOXKHOCTH. [IpuMephl MpakTUUeCKOTo MPUMEHEHHS METOAA.

MonexyasipHasi JIOMHHeCHEeHTHAasi cHeKkTpockommsi. Kilaccudukanust BUIOB JIIOMHUHECHEHIMH 10
HCTOYHHMKAM  BO30YXIEHUs]  (XEMMJIOMUHECHCHIMs, OWOJIOMUHECHEHIMS,  3JEKTPOJIOMHHECLCHINS,




(OTOMOMUHECHICHIIMS U JIP.), MEXaHU3MY U JUTMTEIBHOCTH cBedeHus. diyopecueHuus u pochopecreHus.
Cxema Slomonckoro. 3akon Crtokca-Jlommens. I[lpaBuno 3epkanbHOi cumMmeTpun JlepmmHa. DakTopwl,
BIISIOIE HAa WHTCHCHUBHOCTH JIFOMHHECICHIINH. TymIeHue mroMuHecneHIH. CHeKTpanbHble W (U3UKO-
XAMHUYecKne ToMexHu. KOIMYeCTBEHHBI aHamW3 JIIOMHHECHEHTHBIM METOAOM. MeTposiorHdecKue
XapaKTepUCTHKH W aHAJIUTHYECKHE BO3MOXKHOCTH MeTona. CpaBHEHHE BO3MOXKHOCTEH MOJICKYJISPHON
a0COpOIMOHHOW W JIIOMHHECIICHTHOW CIIEKTPOCKONIMU TIPH OIPENCICHUN HEOPraHMYECKNX COCIUHCHHH.
[IpenmymiecTBa JTIOMHHECHICHTHOW CHEKTPOCKONUH TIPH HWACHTH(GHUKAINN W OIpPEIEICHHN OPTaHMYeCKUX
COCIMHEHUM.

MecTo ¥ posib CIIEKTPOCKOMIMYECKUX METOIOB B aHAIUTUYECKOM XUMHUH U XUMHYECKOM aHaJu3e.
7. ABTOMaTH3alMs aHAJIN3A U HCNOJIb30BaHHe JBM B aHAINTHYECKOH XUMHAH

Hcnonp3oBanne DBM B aHaNIMTHYECKOW XUMUM: cOOp W MEpBHYHAs 00pabOTKa Pe3y/bTaTOB aHAJIM3a;
00pab0TKa MHOTOKOMIIOHCHTHBIX CIICKTPOB M XpPOMATOTpamMM. YTIPaBJICHUC AHAIUTUYCCKUMH MPHOOpaMH,
CO3/laHUC THOPUIHBIX YCTpOWCTB aHanmm3atop-OBM. I[lnanupoBaHwe © ONTUMH3ANHUSA IKCICPUMCHTA.
Cummuiekc-onTuMu3anus. PacaeTsr paBHOBeCHH.
MareMaTHYeCKHEe METOIBI B IIPAKTHKE PabOThl XMMHUKO-aHATUTHIECKUX J1a00paTOpH.
ABTOMaTH3aIMd W MEXaHM3alUsd XNUMHYCCKOTO aHanm3a. ABTOMATH3alWsA IMEPHOAMYCCKOTO, TUCKPETHOTO
aHalM3a W HETNPEPHIBHOTO aHalM3a B IMOTOKE. [IpOTOYHO-MHXKCKIIMOHHBIN aHaimm3. ABTOMAaTH3HPOBaHHBIC
pUOOPBI, CHUCTEMBI W KOMIUICKCHI, ABTOMATHI-aHAJIHM3AaTOPHI I JabOpaTOPHOTO M IMPOU3BOICTBECHHOTO
agamm3a. [lpuMepbl  COBPEMEHHBIX  BBICOKOO(D(EKTHBHBIX  aHAIUTHYECKUX  HPHOOPOB-aBTOMATOB
(ra3oaHaNMM3aTOPhI, XPOMATO-MACC-CIICKTPOMETPHI, ABTOMATHYCCKHE HPUOOPHI U CHUCTEMBI Ui MPOTOYHO-
WHXKEKIIMOHHOTO aHaJn3a, It 0T00pa M aHaJIn3a Mpod KOCMHYECKOT0 BElleCcTBa, 1JabopaTopHbIe POOOTHI).
8. Teopusi u MpaKTHKA NMP0OGOOTOOPA H MPOGONMOATOTOBKH

[IpeacraBuTenbHOCTH  MPOOBI; B3aUMOCBSI3b € OOBEKTOM W MeToJoM aHanmuza. DakTopsl,
00yCIIOBIIHBAIOIIKNE pa3Mep U CIOCOO0 OTOOpa MpeAcTaBUTEIbHON mpoObsl. OTOOpP MPOO TOMOICHHOTO U
reTeporeHHoro cocraBa. CrocoOBI MOMYYCHUS CpeOHEN MPOObI TBEPABIX, KUAKUX W Ta3000pa3HBIX BEIICCTB;
YCTPOWCTBA ¥ TIPHUEMBI, HCIOJBb3yeMBIC MPH ATOM; NEepBHYHAs 00paboTKa W XpaHEHHE MPOO; NO3HUPYIOIIHE
YCTpOMCTBa.

OcHOBHBIE cITOcOOBI TIepeBoa POOHEI B popMy, HEOOXOIUMYIO [UIA JaHHOTO BHA aHAIN3A: PACTBOPCHUE
B Pa3IMYHBIX Cpelax; CIIEKaHUe, CIUIABICHUE, PA3IOKEHHUE IO ACHCTBHEM BBICOKMX TEMIIEpaTyp, AaBJICHUS,
BBICOKOYACTOTHOTO  pa3psAga; KOMOWHHPOBAHWE pAa3IMYHBIX IIPHEMOB; OCOOCHHOCTH  Pa3lIoKEHUS
opraHn4eckux coenuHeHuid. CrocoObl YCTpaHEHHS W ydyeTa 3arps3HEHUl W MOTePh KOMIIOHEHTOB IPH
MIPOOOIIOATOTOBKE.
9. OcHoBHBIE 00BEKTHI aHAIN32

OOBEKTBI OKPYIKAIOIICH CPE/Ibl: BO3AYX, MPUPOIAHBIC M CTOYHBIC BOJBI, aTMOC(EpHBIC OCaJKH, MOYBHI,

JIOHHBIE OTJIOKEHMA, . XapakTepHble OCOOEHHOCTH M 3aJadd WX aHaiu3a.buomornueckme m MeauIuHCKHE
00BEKThl. AHAIUTHYECKUE 3a7a4d B 3Tol oOsactu. CaHUTapHO-TMTMEHHYeCKUil KOHTpoub.l eonornueckue
OOBEKTHI. AHANN3 CHJIMKATOB, KapOOHATOB, JKEIE3HBIX, HUKEIb-KOOATBTOBBIX pYHA, IMOIUMETAUTHICCKUX
pya.MeTaiibl, CIUTaBBEl M IpyTrHUe MPOMYKTHl METaUTyprHdecKOW MpOMBIIIICHHOCTH. OmpeelieHue YepHBIX,
[BETHBIX, PEIKUX, OJarOPOJHBIX METAIIOB M aHAJIHW3 MX CIDIABOB. AHAIIN3 HEMETAJUIMYECKUX BKIIOUYCHUH U
oTIpe/ieIeHre Ta3000pa3yIouX mpuMecei B MeTayuiaXx. KOHTpOIIh MeTaITyprudecKuX MpOU3BOJACTB. ATOMHBIE
MaTepuaisl. OmpeneneHne TOprs, ypaHa, ITyTOHHS, TPAHCIUTYTOHHEBEIX 3JICMEHTOB M HEKOTOPBIX IMPOIYKTOB
nenenus.Heopranmueckue coeaumHeHus. BemjectBa 0co0oi YMCTOTHI (B TOM YHCIE TOJYNPOBOJHUKOBBIE
MaTepHalbl, MaTepUabl BHICOKOTEMIIEPATYPHONH CBEPXIPOBOJUMOCTH); OMpeAelicHHe B HUX MPUMECHBIX U
JICTUPYIOIIMX  MHKPO3JIEMEHTOB. [lOCIONWHBIN UM  JIOKAJIbHBIA aHajdu3 KPHUCTAUIOB M TUIEHOYHBIX
MaTepuanoB.[IpupogHble M CHHTETHYECKHE OPTaHMYECKHE BEUIECTBA M 3JIEMEHTOOPTaHWYECKHE COCTUHEHUS,
noJimMepsl. Bupl aHanmm3a Takux 00bEKTOB M COOTBETCTBYIONIUE METOABL. [IpuMepsl pemeHus 3ajad KOHTPOJIs
opraHudeckux mpou3BojAcTB.CrienuaabHble OOBEKTHl aHallM3a: TOKCHYHBIE W PaJMOaKTHBHBIE BEIIECTBA,
TOKCHHBI B IHIIEBBIX MPOAYKTaX, HAPKOTHUKH, B3PHIBUATHIC M JICTKOBOCIUIAMEHSIFOIIUECS BEUICCTBA, Ta3bl,
KOCMHYECKHE O0BEKTHI.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTMH

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

- HHTEPaKTUBHBIE JIEKIHH;

- JIGKIUH Npecc-KOH(pEPEeHIINH;

- TPEHWHTY M CEMUHAPBHI IIPO Pa3BUTHIO NPO(eCCHOHAIBHBIX 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.rudnexTponnas 6udbmuorexa Poccuiickoit rocyrapcTBeHHOM
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.




