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1. IEJM OCBOEHUA IUCHUITJIMHbI
Ilenb10 0CBOCHUS TMCOMIIHHBI KAHAJTHTHYCCKAS XUMHSD» SABJIACTCH:

oOydeHHEe aclUPaHTOB TEOPETHYECKHMM M MPAKTUYECKUM OCHOBAM XHWMUYECKUX, (U3HUKO-
XUMHUYECKUX U (PU3HUECKUX METOIOB KOJIMUECTBEHHOTO aHAN3a U MACHTU(DUKAIIH BEIIECTB.

- (bOpMI/IpOBaHI/Ie 3HAHWI 00 OCHOBHBIX MCTOJAaxX aHaJiu3a,
- 06y‘-IeHI/IC TEXHOJIOTUU ITOJIYUCHUA I/IH(I)OPMEU.II/II/I (¢} BBI60p€ U IIPUMEHCHHUHU 3TUX MCTOIOB,

- 00yueHue crocobam NMPUMEHEHHsI XUMUUECKOr0 aHalli3a MpU pelieHny GyHIaMeHTalbHbIX U

NpUKJIaJHbIX 3a/a4,

- pacKpbITHE CYLIHOCTH MPOLECCOB, MPOTEKAIOIIUX MPU aHATM3e 0OBEKTOB pa3HOM MPUPOIBI.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICHI/IHJ'II/IHa «AHamuTHYecKass XHMHSA» SBISETCS 00S3aTeIbHOH HW  OTHOCHUTCA K

BapUATUBHOW YACTH JUCITUILINH; U3y4aeTcs B 4 cemecTpe
Taoauna 2.1.

Ca3b JUCIUITIIINHBI «AHATHTHYECKASA XHMHSD) € npeamecTBY OIuMU JTUCHUIIJIMHAMA U
CPOKM UX U3YUCHHUSA

Kon JIMCUMIUIMHEL, TPEAIIECTBYIONINE AUCIUTLIMHE Cemectp
JUCHUTLIMHBI «AHaNUTHYECKAsT XUMUD»
b1B.O/I.3 [lenaroruka BbICHIEH HIKOJIbI 2
b1.B.O/[.4 |AnanuTuyeckas XuMHUsI OPraHUYECKUX COCTUHECHUM 3
b1.B.OJI.5 [Metomoi0rust HAyYHBIX UCCIICTIOBAHUI

Taoauna 2.2.
CBsi3b THCHHIUINHBI «AHAJTHUTHYECKAS] XUMHUSD) ¢ MOCTAeTYIUMH JUCHUIIMHAMA U

CPOKH UX U3YUCHHS

Kon JIMCIMIIIMHEL, CJIeAYIOIIUE 3a JUCITUTIMHOM Cemectp
JACIIATUINHGI «AHaIUTHYECKAS] XUMUS
b1.B.OJ1.6 AKTyabHBIC 33]Ja4d COBPEMEHHON aHAITMTHYIECKON XUMHUN 6
b1.B.JIB.1 AncopOrust 1 xpomarorpadusi, TOBEpXHOCTHBIE SIBICHUS 5
b1B./IB.1 CoBpemeHHbIE METO/TbI TPOOOIIOITOTOBKA 00BEKTOB 5
OKpYXKarolleh cpebl
b1.B.JIB.2 CoBpeMeHHbBIC XUMHUYECKHE METO/ bl aHAIN3a 5




B pe3yabTaTe ocBOeHHS TUCHUIIIMHBI CTYAEHT J10/I2KEH
3HATH:
- MECTO aHAJIMTUYECKONH XUMHH B CUCTEME HaYK;
- CYIIIECTBO peaKkIi 1 MPOIECCOB, UCTOJIb3YEMBIX B AHAIMTHYECKOU XUMUH;
- pacdeThl BelIMYUHBI pH CHIIBHBIX U CTa0BIX AJIEKTPOJIUTOB, Oy(pepHBIE paCTBOPHI M X CBONCTBA,;
- BIIMSIHUE NOHHOM CHUIIBI HA aKTUBHOCTH HOHOB;
-pacuetsl pactBopuMocTH [IP, BecoBoro cojiepkanusi, KOHIEHTPAIIMU TPU TPUTOTOBJIEHUU U

COJIEpP>)KaHHUHU BEIIECTB.
YMeThb:

- IPpUMCHSTH B Hp&KTH‘IGCKOﬁ JACATCIIbBHOCTH XUMHUYCCKHUC MCTOJIbI aHAIn3a JJIsI KOHTPOJIA
Ka4yeCTBCHHOT'O Y KOJIMYECTBECHHOT'O COCTaBa BEIIECTB,

- IPpOBOAUTH aHAJIN3 MHOT'OKOMITOHCHTHBIX cMecen,
BJIAA€CTD:

- METOI0JIOTHEN BBIOOpA METOIOB aHAJIN3A, UMETh HABBIKM UX IPUMEHEHUS;

-METPOJIOTUYECKUMHU METOAAMU aHAIIN3A;

-OCHOBaMHU TEOPUU AHATUTUYECKON XUMUU;

-HaBbIKAMU XHMHUYECKOI'0 HKCIEPUMEHTA, OCHOBHBIMHU AHAJIUTUYECKUMHU METOJAaMM HCCIEAOBAHUSA
XUMHUYECKUX BEIIECTB U MAaTEPHUAJIOB;

-HaBbIKAMH PaOOTBHI HA COBPEMEHHON Y4eOHO-HAy4yHOW ammaparype IpH IPOBEIEHUU XUMUYECKOTO
DKCIIEPUMEHTA;

- YMEHHEM MPAaBUIBLHOTO OOBSCHEHUS pe3yJbTaTOB OHKCIEPUMEHTA, €CIM JaXe pe3yJbTaT

OTPULATEIIbHBIN;

- METOJIaMU OKa3aHus [IEpBOM NOMOIIHU [IPY HECYACTHBIX CIIydasix B XUMUYECKOH 1adopaTopuu
3. KOMIIETEHIIMHN OBYYAIOIEI'OCsl, @OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMS YYEBHOU JUCHUIIJIMHBI.

[Iporiecc n3ydeHus AUCIUILIMHBI HAITpaBlieH Ha (OpMUPOBAHUE AIEMEHTOB CIICTYIOITUX
komneTreHnui B coorsercTBUM ¢ ®I'OC BO u OIIOII BO no nanHomy HanpaBj€HHIO OJITOTOBKHU:

a) ynusepcajabHbIxX (YK) — YK-1
0) oomenpodeccuonaapubix (OIIK) — OIIK-2;

B) npodeccuonaabubix (ITK) — [TK-2



Taoauna 3.1.

MaTtpuua cBsi3u KoMneTeHUHi, GopMUpyeMbIX HA 0CHOBe M3y4eHHs IUCIUIIIMHBI
«AHaJIMTHYECKas] XUMHS), ¢ BpEMEHHbIMH 3TANIAMH OCBOEHHS €€ COdepP KaAHMs

Kogpr Komnerennus Cemectp n
KOMITETCHIIN I HEJEIs
(OI'oC) U3yYICHUSI
VK-1 CrnocoOHOCTP K  KPUTHYECKOMY  aHaJIM3y M OIEHKE 4
COBPEMEHHBIX HAy4YHBIX JOCTHKECHHI, IE€HEPUPOBAHHUIO HOBBIX
UJEH IpY pelIeHNH KCCIIE0OBATENbCKUX U IPAKTUYECKUX 3a/1a4, B
TOM YHCJIE B MEXAUCIMILUIMHAPHBIX 00JIACTAX
OIIK-2 CnocoOHOCTh OPraHU30BBIBATH PadOTY MCCIEI0BATEIHCKOTO 4
KOJUIEKTHBA B 00JIACTH XUMHH U CMEXHBIX HAYK
[1K-2 CriocoOHOCTH K BBIOOPY ONTUMAIBHBIX METOIOB KAYECTBEHHOTO 4
U KOJHMYECTBEHHOTO OIpeJeNIeHUs] COCTaBa BEIIEeCTBA U BIIAJCHHE
UMU

4. OFBEM JIJUCIIUIIUHBI U BUJIbl YUEBHOM PABOTBI

Taoauna 4.1.

O0bem aucHUIIMHBI U BUABI y4e0HOI padoThI

Buj y4yeOHol padoTbi Bcero yacoB | 4 cemectp
OO61mast TpyA0€MKOCTb JUCIUILIAHBI 144 144
AyauTOpHBIE 3aHATHS 16 16
Jlexun 8 8
JlaGoparopHble 3aHATHS 8 8

KonTposb camoctositensHol padoTsl (KCP) - -

CamocrositensHas padorta crygaeraToB (CPC) 92 92

Kontponb

36 36




5. COAEP KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PASAEJIAM) C YKASAHHUEM OTBEAEHHOT'O HA HUX KOJIMYECTBA
AKAJEMHNYECKHUX NJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHBIX

SAHATUI
Ta6auna 5.1.
CTpyKkTypa " coaep:KaHHe TUCITHILTHHBI
Ne Pazgen Buabl yueOHoii paGoThbl, BK/IIOYAS ®opma
n/ AMCUMIJIUHBI = w S CaMOCTOSITEJIbHYIO pa0oTy CTYAEHTOB | MPOMEKYTO
n g § 5 U TPYA0eMKOCTh (B yacax) YHOTI0
§ T § Jlekuuu | JlabGopar. CPC OHTPOIH
3AHATHS
BBenenne 4 1-2 1 8 KoHnTp.
paboTa
2. | MeTpoorndeckue 0CHO- 4 35 1 1 10
BBl XHMHUYECKOTO aHAJIN3a Nel
3. | Tunbl XUMHYECKHX 4 6-8 1 1 10 KownTp.
pEeaKIHii ¥ MPOIECCOB B pabora
AHAIIUTHYECKON XUMHUU No 2
4. | Metonapl oOHapyXeHUS U 4 9-11 1 1 12
UIeHTU(DHUKAITAN
S. | DIeKTPOXUMHUYECKUE 4 12-13 1 1 12 Tect
METO/IbI aHAJIN3a
6. | Cuekrpockonuyeckue 4 14-15 1 1 16 VcTHbli
METO/AbI aHaJIN3a Onpoc
7. | ABTOMAaTH3aIHs aHAJIM3a U 4 16 1 10 Tecr
rcnosib3oBanue OBM B
AHAJIUTUYECKON XUMUU
8. | Teopus m mpaktuka npo- | 4 17 1 1 12 VCTHBI
6oorbopa u mnpobomoa- onpoc
TOTOBKH
9. | OcHOBHBIE 0OBEKTHI 18 12 Tect
aHajm3a
Hroro: 8 8 92




Tab6auna 5.2.
KoHkpeTn3anus pe3yjibTaToOB 0CBOEHHS THCIHIIIMHBI

YK-1: cnocoO0HOCTh K KPHUTHYECKOMY AaHAJHM3Y H OIeHKe COBPEMEHHBIX HAYYHbIX
AOCTHKeHUIH, TeHepHPOBAHHI0O HOBBIX H/Aeil NPH pPeHIeHHH HCCIeA0BATEIbCKHX H
NPAaKTHYECKHX 32/1a4, B TOM YHCJIe B MEeKIUCIHIIIMHAPHBIX 00/1acTHAX.

3HaTB: OCHOBHBIE METO/IbI YMmern: BbICNATH U cuc- | Baagers: HaBbikamu cbopa,
Hay4YHO-HMCCJIE0BATEIbCKON TeMaTU3UpPOBaTh OCHOBHBIE | 0OPabOTKH, aHai3a u
JIeATeIbHOCTH U7eW B HAYYHBIX TEKCTaX; | cCHCTeMaTu3anmuu wH]popma-
KPUTHYECKH OIICHUBATh | MU IO TEME HCCIICIOBAHUS;
To0yI0 MOCTYIAIOIYIO | HABBIKAMU BBIOOpa METOOB

UH(POPMAIIMIO, BHE 3aBUCH- | B CPEJICTB pEIICHUS 3a1ad
MOCTH  OT  WCTOYHHUKA;, | HCCIICIOBAHUS.

nu30eraTh aBTOMATHYECKOTO
IPUMEHEHHSI CTaHJIAPTHBIX
dbopMynT HW TIPUEMOB TpHU

peUICHUHU 3a1a4.

OIIK-2: criocoOHOCTH OPraHU30BATh Pad0Ty HCCJIEI0BATEIHLCKOI0 KOJIJIEKTHBA B
00J1acTH MpogecCHOHAIBLHOI 1eSITeTbHOCTH

3HaTh: 1eJIM W 337a4¥ Hayd- | YMeTh: COCTaBIAThH oOmuid | Biaagers: cUcTeEMaTHYEC-
HBIX UCCJIEJIOBAaHMH 1O HanpaB- | iaH paboThl MO 3aJaHHOU | KUMHU 3HAHUSIMHA 1o
JICHUIO JIeITEIbHOCTH, Oa30BbI€ | TeME, IpejJiarartb METO/JIbl | HAlPaBJICHUIO JIESITEIbHOCTH;

ONpUHOHUIBI W METOAbI HUX | HUCCIICAOBAHUA U CIIOCOOBI er'IY6J'IeHHBIMI/I 3HaHUAMHU 110

OpraHu3aluy; OCHOBHBIE UC- | 00pabOTKU pe3yiIbTaTOB, BBHIOPAHHOM HAMPaBIEHHOCTU

TOYHUKH Hay4yHOW WH(OpMa- | MPOBOJAUTH  HUCCIIEOBAHUS | MOJATOTOBKH, 0a30BbIMU

oud U TpeOOBaHMSI K Mpel- | I0  COrJJaCOBAaHHOMY  C | HaBbIKAMH MPOBEACHUS

CTaBJICHUIO MWH()OPMAITMOHHBIX | PYKOBOIUTEIIEM IUIaHy, | HAyYHO-HCCJIEA0BATEIbCKUX

MaTepuaioB NpeCTaBIsATh MOJIYYEHHBbIE | padOT MO  IpeasioKeHHOM
pe3yabTaThl TEME.

IIK-2: cmocoOHOCTH K BLIﬁOpy OIITUMAJIBHBIX METOA0B KAYC€CTBCHHOI'O 1
KOJHUICCTBCHHOI'O OIIPECAC/ICHUA COCTAaBaA BCIICCTB U BJIAJACHUC HMH

3HaTh: HCOPTraHUYCCKYIO YMeTh: NMOHUMATHL OCHOBBI Bﬂa}]eTb: 0a30BBEIMH TeOopE-
XHUMMUIO, AHAIIMTUYCCKYIO | CTPOCHHUA n CBOMCTBA | THYECKUMHU npcacTaBJICHU-
XHUMMUIO, HHCTPYMCHTAJIBHBIC | HCOPTAHUYCCKUX W OpraHv- | ASMH M MCTOAAMH pa3aCICHUSA
MCTOAbI aHAJIM3a B paMKaxX [ YCCKUX COGI[I/IHeHI/Iﬁ. U KOHICHTPHUPOBAHUS, XUMU-
ACIIMPAaHTYPBhI. YCCKUMHU METOAAaMM OIIpEAc-
JICHUA, IIPUHIHUIIAMH aHalIn3a

Pa3IMYHBIX 0OHEKTOB.




Coaep:xkanue THCIHIIMHBI «AHAJIUTHYECKAS] XUMUSD)
1.BBenenue

[IpeameT aHATUTHYECKON XUMUU, €€ CTPYKTYpa. MeTo10I0TuUecKre aclieKThl aHATMTUYECKON
XUMHUH;, €€ MECTO B CHCTEME HAyK, CBS3b C IMPAKTUKOW. 3HAUECHHWE AHAJIUTUYECKOW XHMHH B
pa3BUTUM E€CTECTBO3HAHMS, TEXHUKH, 5SKOHOMHUKH. OCHOBHBIE aHAJIUTUYECKUE MPOOIEMBI:
CHUKEHHUE Tipejieria OOHapy>KEeHUs; IMOBBIIIEHHE TOYHOCTU W HM30MPATENIbHOCTH, SKCIIPECCHOCTU
aHajmu3a; aHaiau3 Oe3 pa3pylleHUs; JIOKAJIbHBIA aHallW3; JTUCTAaHIMOHHBIN aHanu3. Bujpl ananmmza:
U30TOMHBINA,  DJIEMEHTHBIA, CTPYKTYpPHO-TPYNNOBOM  ((YHKIIMOHATBHBIN),  MOJIEKYJSIPHBIH,
BeIIIECTBEHHBIN, (pa30BbId. XUMHUUecKue, (pruznueckre U OMOJIOTHYecKrne MEeTO Ikl aHanu3a. Makpo-,
MHKpPO- U yJIbTPAMUKPOAHAIIN3.

OcHOBHBIE 3Tallbl Pa3BUTUS aHATUTHYECKOH XUMHH. COBpPEMEHHOE COCTOSIHUE W TEHJEHIUU
pa3BUTUS AHAJUTUYECKOM XHMHHU: WHCTPYMEHTAIM3AIMs, aBTOMATH3alUs, MaTeMaTHh3alus,
MUHUATIOPU3AIMS, YBEIWYEHUE J0JIH (PU3MUECKHX METOJIOB, MEepexo]] K MHOTOKOMIOHEHTHOMY
aHaJn3y, CO3JaHuE CEHCOPOB U TECT-METOOB.

2.MeTpoJiorudecKkue 0CHOBbI XHMHUY€eCKOT0 aHAJIH3A

OCHOBHBIE METPOJIOTHYECKAE MOHATHS U NPEACTABICHHS: H3MEPEHUE, METOJbl M CPEACTBA
U3MEPEHUH, METPOJIOTHYECKHE TpeOOBaHUSI K pe3ysibTaTaM W3MEpPEHUN, OCHOBHBIE NPUHIUIBI U
croco0Obl oOecreueHus: JOCTOBEPHOCTU Pe3yJIbTATOB U3MEPEHUMN, MOrpelIHOCTH. OCHOBHBIE CTaAUH
XUMHYECKOro aHaiu3a. BpIOOp MeTo/a aHaiu3a M COCTABJICHHE cXeM aHaiiu3a. AOCOIIOTHBIE
(6e3aTaIOHHbIC) U OTHOCHUTEIbHBIE METOJbl aHaIN3a. AHAIUTUYECKUH curHaia u nomexu. Oobem
uHpOpMaMi B aHAIUTHYECKOM curHaie. CrocoObl OmpeNeeHus] COJEpKaHus IO JIaHHBIM
AHAJIMTHYECKUX U3MEPEHHUI.

OCHOBHBIE XapaKTEpPUCTUKHM METOJIa aHajiu3a: IMPaBWIBHOCTH M  BOCIPOU3BOJUMOCTb,
KO()PUIIMEHT YyBCTBUTEJILHOCTH, TMpeJie]l OOHApyKCHHWS, HIJKHSIS W BEPXHSS T'PaHUIIBI
ompeenseMbIX coaepkanuil. Krmaccupukammss morpemHocTtei anamm3a. CucTteMaTHYecKue W
ciayuyaiiHple morpemHocTd. [lorpemHocTu OTAeNbHBIX cTaauii xuMuyeckoro anaiuza. CrnocoObl
OIICHKM TPaBWJIBHOCTH: HCIOJIb30BAaHUE CTAHJAPTHBIX OOpa3loB, METOj J00aBOK, METO]
BAPbUPOBAHUS HABECOK, COMNOCTABJIEHHE C JApyruMH MeTtojgaMu. CTaHgapTHble o0pa3lbl, HX
U3TOTOBJIEHUE, aTTecTaluss U wucnoib3oBaHue. Crartucruueckass o00pabOTKa pe3yJIbTaTOB
U3MEpeHnil. 3aKOH HOPMAJIbHOTO paclpejieieHus: ciydaHblx omuOoK, t- u F-pacnpenenenus.
Cpennee, aucnepcusi, cTaHAapTHOE OTKJIOHEHUE. [IpoBepka runore3sl HOPMAIBHOCTH, THIIOTE3BI
OJIHOPOJHOCTHU pe3yJbTaToB u3Mepenuit. CriocoObl OlIeHKH MpaBuIbHOCTH. CTaHIapTHBIE 00pa3IbI.
CpaBHeHHME JHCHEPCHMM U CPEJHUX JBYX METOJOB aHaiu3a. PerpecCHoHHBIM aHaU3.

Hcnoap3oBanue MCTOJa HAMMCHBIIINX KBAAPATOB AJIA IOCTPOCHUA I'PadyHPOBOYHEBIX Fpa(bI/IKOB.



TpeboBanHMs K METPOIOTHIECKON OTICHKE B 3aBUCUMOCTH OT 00BheKTa U 1eyn aHaiu3a. CrocoOs
MOBBIINIEHUST BOCIPOW3BOJMMOCTH W TIPAaBWJIBHOCTH aHaimm3a. OpraHu3anusi U METOOJIOTHS
METPOJIOTHYECKOTO0  OOECHedeHUs JeATENbHOCTH aAHAIMTUYECKON CIIy)KObl. AKKpeAuTaIus
aHanmuThueckux Jaboparopuit. lloBepka ammaparypbl, aTTecTanus HECTaHJIAPTHBIX CPEJICTB
U3MEpEHUH 1 METOIVK aHaII3a.

3. Tunpl XUMHYECKHX PeaKIHUil H MPOIECCOB B AHAJTHTHIECKOH XUMHUHU

OCHOBHBIE THIBl XMUMHUYECKHX pEaKIMi B aHAIUTHYECKOH XHMHH: KHCIOTHO-OCHOBHBIE,
KOMIUJIEKCOOOpa30BaHMsl, OKHCIECHUS-BOCCTAHOBIEHUS. Vcmonb3yembie Mpollecchl: OCaKIeHHUe-
pacTBOpeHHe, dKCTpaKIus, coporus. KoHcTaHThl paBHOBeCHs peakiuii U mpoieccoB. CocTosiHUE
BEIIECTB B HWJCATBHBIX W pealbHBIX cucTeMax. CTpyKTypa pacTBOpHTENEH H pacTBopa.
ConbBaTanusi, WOHM3AIMs, aucconnanus. lloBeneHue d>IEKTPOIUTOB U HEDIEKTPOJIUTOB B
pactBopax. Teopus Jlebas-Xiokkens. Koapdunnentsr axktuBHOcTH. KoHIIEHTpalmOHHbIE
KOHCTaHTHL. OmNucaHue CIOXKHBIX paBHOBecwi. OOmas u paBHOBECHAs KOHIICHTpAIWH. Y CIIOBHBIC
KOHCTAHTBHI.

KucnorHo-ocHoBHbIe peakuuu. CoBpeMeHHbIE TPEJICTABICHUS O KHCIOTaX W OCHOBAHUSX.
Teopust bpencrena-Jloypu. PaBHOBecwe B cucTeMe KHCIOTa - CONPSKEHHOE OCHOBAHHE W
pactBopuTeb. KOHCTaHTHI KHCIOTHOCTH W OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE CBOWCTBA
pactBopuTteneil. Koncranta aBronporosusa. BiausiHue npupoabl pacTBOPUTEISl HA CUITYy KUCIOTHI U
ocHoBanus. Hupenupyronuit u quddepennupyronuii 3¢pGexT pacTBOPUTEIIS.

KucnorHo-0ocHOBHOE paBHOBeCcHE B MHOTOKOMIIOHEHTHBIX CHCTeMax. bydepHble pacTBOpPHI U HX
cBoiictBa. by(epnas emxocts. Beruncnenusi pH pacTBOpoB He3apsKEHHBIX U 3apsKEHHBIX KUCIIOT
¥ OCHOBAaHUN, MHOTOOCHOBHBIX KHCJIOT M OCHOBaHM, CMeCU KHCIIOT U OCHOBAaHUH.

Peakuunm komiuiekcooOpa3oBanmsi. TUIBI KOMIUIEKCHBIX COCJAMHEHHW, HWCIOJIb3YEMBIX B
agaymTrdeckod  xmmun.  Kiaccudukammss  KOMIUIGKCHBIX — COCIMHEHHUH IO XapakTepy
B3aUMOJICHCTBUSL METAUI-JIUTaHJ, [0 OJHOPOJAHOCTH JIMFaHAa M LEHTPAIbHOIO HOHA
(xomriekcooOpaszoBatessi). CBOMCTBA KOMIUIEKCHBIX COEAMHEHUH, HMEIOIUe aHAIUTHYECKOe
3HAYEHUE: YCTOMYUBOCTh, PACTBOPUMOCTH, OKPACKa, JIETY4eCTh.

Crynenuatoe KoMIUlekcooOpa3oBanue. KouuecTBEHHbIE XapaKTEPUCTUKH KOMIIJIEKCHBIX
COEJIMHEHUMN: KOHCTAHThl YCTOMYMBOCTH (CTyneHYarble u o0mmue), GpyHKusi 00pa3oBaHus (cpeaHee
JIMTaHIHOE YMCII0), (PYHKIMS 3aKOMILJIEKCOBAHHOCTH, CTENIEHb 00pa3oBaHMs KoMmIulekca. DakTopsl,
BIIUSIIOIME HAa KOMILIEKCOOOpa3oBaHue: CTPOCHHE IIEHTPAJIHLHOTO aTOMa ¥ JIMTaH/1a, KOHIIEHTPaITUs
KOMIIOHEHTOB, pH, MOHHAs cuia pacTBOpa, Temmeparypa. TepMoauHaMuuecKas U KHHETHUYECKas
YCTOHYMBOCTH KOMILJIEKCHBIX COETMHEHUH.

BnusHue xomIuiekcooOpa3oBaHUsT Ha pPacTBOPUMOCTb COEIUHEHUH, KHCIOTHO-OCHOBHOE

paBHOBECHC, OKMCJIUTEIIbHO-BOCCTAHOBUTEJIbHBINA ITOTEHIIHAII CHCTECM, CTa6I/IJII/13aHI/IIO Pa3INIHBIX



CTETICHEW OKWCIIEHUS 371eMeHTOB. CIOCOOBI TOBBIIICHHUS] YyBCTBUTEIBHOCTH W WU30MPATEILHOCTH
aHaJIM3a C UCIIOJIh30BaHNEM KOMILUIEKCHBIX COSTMHECHU.

Teopernueckrie OCHOBBI B3aUMOJCHCTBUS OPTaHMYECKUX pPEarecHTOB C HEOPraHWYEeCKUMU
noHamMUu. BimsHME WX TPUPOIBI, PaCHOIOXKeHUS (YHKIUOHATBLHO-aHATUTHYECKUE TPYIIIL,
CTEpEOXHMHH MOJIEKYJl peareHTa Ha €ro B3anMOJICHCTBHE C HEOPTaHWYECKUMU MOHAMH. Teopus
AQHAJIOTWI B3aMMOJICHCTBUS MOHOB METAUIOB ¢ Heopranmdeckumu peareHTamu tuma HoO, NHz u
H>S u kuciopoa-, a3or-, cepocojiepkallliMu OpraHudYecKuMu peareHTaMu. OCHOBHBIC THIIBI
COoeIMHEHUH, 00pa3yeMbIX ¢ y4acTHEM OpPraHWYECKMX PeareHTOB. XelaThl, BHYTPUKOMIIJIEKCHBIE
coenuHeHus. MDaKTOpBI, ONpeAeNAIONre YCTOWYMBOCTh XeJIaToB BakHeimmme opraHwdecKue
peareHThl, TPHUMEHSEMbIe B aHaJIW3e I pasleieHus, OOHapYXXeHUWsS, ONpeNeCHHs HOHOB
MeTaJIJIOB, JUISI MAaCKUPOBaHUS U JAeMackupoBaHus. OpraHUYecKrde peareHTHl JJI OpraHuYecKOro
aHaian3a. Bo3MOXHOCTH HCIOIB30BaHUS KOMILJIEKCHBIX COCIMHEHHH M OPraHMYeCKUX pearcHTOB B
Pa3IMYHBIX METO/IaX aHATN3a.

OKHCINTETHHO-BOCCTAHOBHTEIbHBIE PeAKINHN. DIEKTPOJHBI TOTCHIHAI. Y paBHEHHE
Hepucra. Crangaptaeiii u  QopManbHbIi moTeHIHaTbl. CBs3b KOHCTAHTBHI PABHOBECHS CO
CTaHJApPTHBIMH TOTeHI[MAaMu. HampaBieHue peakiiuu OKHUCICHUS] U BOCcCTaHOBIEHUs. DakTopsl,
BIIUSIIONIME HA HAMPABJICHUE OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX peakiuii. [loHsTHe 0 cMeTnTanabpIX
noTeHImazax. Mexanu3Mbl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHi.

OCHOBHBIE HEOPTraHWYECKHE W OPTraHUYECKHE OKHUCIUTEIH W BOCCTAHOBHUTENH, IPUMEHSIEMBIE B
aHaym3e. MeToapl IpeIBapUTEeILHOTO OKUCIICHUS U BOCCTAHOBIICHUS ONPEACIIIEMOTO dJIEMEHTA.

IIpoueccnl ocaxkaeHus: U coocaxkaeHusi. PaBHoBecue B cucTeMe pacTBOp - ocajok. Ocaaku u
ux cBoiictBa. Cxema oOpa3oBaHus ocanka. Kpucramiueckue u amop¢Hble 0cagku. 3aBUCUMOCTh
CTPYKTYPBI OCaJiKa OT €ro MHINBUIYATbHBIX CBOMCTB M yCIOBUH OCAKICHUS. 3aBUCUMOCTH (POPMBI
ocaJka OT CKOPOCTH O0Opa30BaHHMsI W pOCTa MEPBUYHBIX dYacTHIl. DakToOphl, BIHSIONINE Ha
pPacTBOPUMOCTh OCAJKOB: TeMmIlepaTypa, MOHHAs Cuia, JACHCTBUE OJHOMMEHHOI'O HOHA, peaKIuu
MPOTOHU3AIUU, KOMILUIEKCOOOpa30BaHUs, OKHCJICHUS-BOCCTAHOBJIEHHS, CTPYKTypa U pasMep
YaCcTHIl. YCJIOBUS TOJNYyYEHUS KPUCTAUTMYECKHX OcankoB. ['omorennoe ocaxnenue. CrapeHwne
ocanka. llpwumubl 3arpsi3HeHus ocanka. Kimaccudukanms pa3iudHBIX BUIOB COOCAXKICHHSL.
[lonoxxurenpHOe W OTPULIATEIHHOE 3HAUEHUE SIBJICHHUSI COOCaXJeHus B aHamuze. OcoOeHHOCTH
o0pa3oBaHUsl KOJUIOMJHO-JUCIIEPCHBIX cucTeM. Mcmonb3oBaHUE KOJUIOMJHBIX CHCTEM B
XUMHUYECKOM aHaJIM3e.

4.MeToabl 00HapY:KeHHsI U HAeHTUPUKAITHU

3amaun ¥ BBIOOp MeETOJla OOHAPYXKEHUS M WJICHTU(UKAIIMK aTOMOB, MOHOB M XUMHUYECKHUX

coequHeHui. JlpoOHBI W cucTeMaTudeckuit aHanu3. Duszndeckue MeTOAbl OOHApYXKEHUS U

UJICHTHQUKAIMA HEOPTaHWYECKUX W OPraHMYECKUX BemecTB. MUKPOKPUCTAIOCKOTTMYECKHMA



aHaln3, NMUPOXMMUYECKUN aHanu3 (OKpallMBaHUE IUIAMEHU, BO3TOHKA, OOpa30BaHUE IEPIIOB).
Kamenbuplii anHanus. AHanM3 pacTHpaHHEM MOPOIIKOB. XpomaTorpaduiyeckue MeTOJbl
KaueCTBEHHOT'0 aHajn3a. DKCIPECCHBIA KaYeCTBEHHBIA aHAIIN3 B 3aBOJICKUX U TOJIEBBIX YCIOBHSIX.
[IpuMmepsl IPaKTUYECKOTO TPUMEHEHUS METOJIOB OOHAPYKEHHUSI.
4.1 MeToabl BbljieIeHNS, Pa3/ieJIeHUs] 1 KOHUEHTPHPOBAHUS

OCHOBHBIE METO/IbI pa3JeeHUs] U KOHIEHTPUPOBAHUS, UX POJIb B XUMUYECKOM aHaJIN3€e, BHIOOp U
omenka. CoueTaHue METOJOB pa3JelieHUss M KOHLUEHTPUPOBAHUS C METOJIaMU OIpEesICHUS;
ruOpuanble MeToAbl. OJTHOCTYIIEHYaThble U MHOTOCTYIIEHYaThIe MpoIecchl pazaeneHusi. KonctanTe
pactpenenenus. Koadpdumment pacmpenenenus. Crenenb wu3BieueHus. Daktop pasaeieHus.
KoaddurnueHT KOHIIEHTpUPOBAHUS.

Metoabsl 3KcTpakmmu. TeopeTHyeckMe OCHOBBI  METOIOB. 3aKOH  paclpeiesieHus.
Krnaccudukanusi sKCTpaKIIMOHHBIX TpoIieccoB. CKOPOCTh AKCTpPaKIUU. THIBI 3KCTPaKIIMOHHBIX
CUCTEM. YCIIOBHS SKCTPAKIMU HEOPraHWYECKUX W OPraHWYECKUX COEIMHEHUH. PeskcTpakums.
[Ipupona n xapakTepHucTUKa SKCTpareHToB. Pa3aenenne u KOHIEHTPUPOBAHKE 3JIEMEHTOB METO0OM
sKcTpakiuu. OCHOBHBIE OpraHUYEeCKHE pEeareHThl, WCIOJIb3yeMble ISl pa3JielieHHs] dJIeMEHTOB
MeTo/IoM dKcTpakiuu. CeNeKTUBHOE pa3JelieHue 3JIeMEHTOB METOAOM IoA00pa OpraHUYecKUuxX
pactBopuTeneit, m3meHenne pH BoiHOM (a3bl, MACKUPOBAHUS U IEMAaCKUPOBAHHUSL.

Metoabl ocaxkaeHuss U coocaxaeHusi. [IpuMeHeHHe HEOpPraHWYEeCKMX M OPraHUYECKUX
peareHTOB sl ocaxJaeHus. CrocoObl pa3jiefieHus OCa)XJeHHWEeM JIM0O pacTBOPEHHEM IpU
pa3auuHbIX 3HaueHusX pH, 3a cyer oOpa3oBaHUs KOMIUIEKCHBIX COEAWHEHHH W IPUMEHEHUS
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHBIX peakiuil. ['pynmnoBele peareHTbl U NpPeabsBIsSEMble K HUM
TpeOoBaHusl. XapaKTepUCTUKU MaJIOpacTBOPUMBIX CO€UHEHNH, HanboJiee 4acTo UCIOIb3yEeMbIX B
aHanu3e. KOHIIEHTpUpOBaHWE MUKPORJIEMEHTOB COOCAXKJIEHHWEM HA HEOPraHWYEeCKHX U
OpPraHMYEeCKNX HOCUTEIISX (KOJUIEKTOpax).

4.2. Xpomartorpaguieckue MeToAbl AaHAJIN3A

Omnpenenenne xpomarorpaguu. llonstue o TOABWKHONM UM HENOABUXKHOW  (paszax.
Knaccudukanuss MeTonoB M0 arperaTHOMy COCTOSIHMIO HOJBUKHON W HENOJBUXKHOM (a3, 1o
MEXaHU3My pa3JIeJieHus,, [0 TEXHHUKE BBIIONHEHHsS. CrnocoObl IOJydYeHUs XpoMaTOrpaMM
(poHTaNbHBINA, BBITECHUTENbHBIA, 3IIO€HTHBINM). OCHOBHBIE MapaMeTpbl XPOMAaTOTIPaAMMBIL.
OcHoBHOe ypaBHeHUe XpomaTtorpaduu. CeleKTUBHOCTh U 3((PEKTUBHOCTh XpoMaTorpadguueckoro
pasnenenus. Teopusi Teopernueckux Ttapenok. Kunernueckas teopus. Paspemnenue kak ¢akxrop
ONTUMU3AIMN  Xpomarorpagpuueckoro  mpomecca. KadecTBeHHBIH U KOJMYECTBEHHBIN
xpoMmaTtorpapuieckuii anamus.

I'azoBast xpomartorpadusa. I'azo-agcopOumuonnass (razo-tBepaodasnasl) u  raso-

sknakocTHast xpomarorpagusi. CopOeHThI W HOCUTENHM, TpeOOBaHWS K HHUM. MexaHu3Mm



pasnenenus. Cxema rasoBoro xpomatorpada. Kosjonku. JIeTeKTOpBI, WX UyBCTBUTEIHHOCTH H
CeJIeKTUBHOCTH. O0IacTH MPUMEHEHHUS ra30BOM XpoMaTorpaduu.

KuakocrHas xpomartorpadgus. Buael >xunkoctHoi xpomatorpaduu. [Ipemmyrnecta
BBICOKOA((pekTuBHOM  kuakocTHOH  xpomatorpadum  (BDXKX). Cxema  KHMIKOCTHOTO
xpomatorpada. Hacocel, komoHku. OCHOBHBIC THIIBI JIETEKTOPOB, HMX UYBCTBUTEIHHOCTH W
CEJIeKTUBHOCTb.

AjcopOumonHast KUAKocTHasi xpomarorpadusi. HopmanbHo-(pa3oBeiidi U oOpalieHHO-
¢da3oBeiii BapuaHThl. [losipHBIE W HEMOJISIPHBIE HEMOJBIKHBIE (a3bl M MPUHIUIBI WX BBIOOpA.
MomndunmpoBanHbie cuaukaremn Kak copOeHThl. [loaBrkHbIe (Da3pl W TPHHIUIBI WX BEIOOpA.
OO6macTu MpUMEHEHUS afCOPOITMOHHOMN KUIKOCTHOM XpoMaTorpadpuu.

HNonooomennas  xpomarorpadpusi. Crtpoenne W (UBHKO-XUMHUYECKHE  CBOMCTBa
nOHOOOMeHHUKOB. MoHOOOMeHHOEe paBHOBeche. CelIeKTUBHOCTh HOHHOTO oOMeHa M (haKTOPHI €ro
onpenenstomue. O0IaCTH TpUMEHEHUS NOHOOOMEHHOM XpomaTtorpadun. MoHHass xpomaTtorpadus
KaK BapUaHT BBICOKOA((EKTUBHOW MOHOOOMEHHOH Xpomartorpaduu. OCcOOEHHOCTH CTPOEHUS W
CBOMCTBa COpOEHTOB JJIsl MOHHON Xpomatorpadun. OJHOKOJIOHOYHAS U ABYXKOJIOHOYHAS MOHHAsS
xpomartorpadusi, MX NpeuMyllecTBa W HenocTaTku. MoHoxpomarorpaduueckoe ompejaeeHue
KaTHOHOB W aHWOHOB. VMoH-mapHas w nuranmooOMeHHas xpomarorpadus. OOIIHMe MPUHIUIIEL.
[ToaBuxHbIe ¥ HeMOABMKHBIE (Da3bl. OOIaCTH TPUMEHEHUS.

JIKCKII03HOHHAA XpomaTorpadusa. O6mue npuHIUbl MeToa. [loABUKHbBIE U HEMOIBUKHbBIE
¢da3er. OcoberHocTH MexaHu3Ma pazjeienus. OmnpeesieMble BEIecTBa U 00JacTH MPUMCHEHUS
MeTo/1a.

IlnockoctHast xpomatorpadusi. OOmue npuHOUINGBl pazgeneHus. CrocoObl MOTydYeHHs
IUIOCKOCTHBIX XpOMaTrorpaMM. PeareHThl isi WX TPOSIBICHUS. bymaodicnHas xpomamozpaghusi.
Mexanu3mbl pasnencHus. [loasumxabie ¢aspl. [IpemmymectBa m Hepoctatku. Touxocnotinas
xpomamozpagus. Mexanusmbl pazaenenus. CopOeHTbl U mojBwKHbIE ¢a3el.  OO6nactu
PUMEHEHUSI.

4.3. T'paBuMeTpHUYeCKHI METOX AHATH3A

CynHocTh I'paBUMETPUYECKOIO aHANIM3a, IpEeUuMyIlecTBa U HeJOoCTaTKu Meroxaa. lIpsimbie u
KOCBEHHbIE METOJIbl OmpejeNeHus. BaxHeillnne opraHvMyeckue M HEOpraHM4ecKHe OCaJUuTeNH.
[TorpemuoctTn B rpaBuMeTpuueckoMm aHanmse. OOmas cxema omnpeneneHuid. TpeOGoBaHus k
OCaXKJIaeMol M TrpaBUMeTpuieckoil ¢opmaM. M3meHeHUs cocTaBa ocajika NP BHICYIIMBAaHUU U
[POKaJIMBaHUU. TepMOrpaBUMETPUUECKUI aHAIM3.

[IpuMepnl mpakTUUECKOro MPUMEHEHUS T'PaBUMETPUUYECKOro Meroja aHanuza. OmnpeneneHue

KCJIC3a, AJIFOMHMHHA, TUTaHa B BHAC OKCHIOB. OHpeI[EJ'ICHI/Ie KaJlbllusd W MAardmsa, HCTOYHHUKHN



NOTPEIIHOCTE mpu WX ompeneneHud. Metonbl onpejgenenuss kpemHus. lIpumenenue
OpraHUYEeCKUX PeareHTOB JJisl OIpe/iesieHUs HUKENsl, KoOaJIbTa, IIMHKA U MarHusl.
4.4, TurpumeTrpHYecKHe MeTOIbI AHAJIN3A

Metoael TuTpuMeTpudeckoro ananmza. Kiaccudukanus. TpeOGoBanus, mpeabsBiseMble K
peakuu B TUTPUMETPUUECKOM aHalm3e. Buasl TutpuMerpuyeckux ompeneneHuid. CrnocoObl
BBIpOKEHHUS] KOHIIEHTpAIMid pPAcTBOPOB B TUTPUMETPUH. OKBUBAJIEHT, MOJSpHAs Macca
HKBHUBAJICHTA, MOJISIpHAs KOHIEHTpauus. llepBuuHble W BTOpUYHBIE CTaHIApTHl. DOUKCaHAIBI.
Bunpl kpuBbIX TUTpoBaHUs. DaKTOPHI. BIUSIONIME HA XapaKTep KPUBBIX TUTPOBAHUS U BEIIMUUHY
CKauKa TUTPOBaHUS B Pa3IMUHbIX MeToAaX. Touka skBHBanieHTHOCTH. CIocoObl oOIpeeneHus
KOHEUHOM TOUKH TUTPOBAHUS B PA3TUUYHBIX METOJIAX.

KucnotHo-ocnoBHoe TuTpoBaHue. [locTpoeHne KpHUBBIX TUTpPOBaHUS. BiusHUE BETUUHHBI
KOHCTaHT KUCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPAIUU KUCIIOT MJIM OCHOBAHHM, TeMIlepaTyphl Ha
XapakTep KpUBBIX TUTpoBaHUs. KHUCIOTHO-OCHOBHOE THUTpOBaHHME B HEBOAHBIX cpeaax. KucioTHo-
OCHOBHBIE WHJIUKATOPHI. [lorpemHoCcTi TUTPOBAHUSI TIPU OTIPEIEICHUU CHIIBHBIX U CIa0BIX KUCIOT
¥ OCHOBAaHUU, MHOTOOCHOBHBIX KUCJIOT U OCHOBAaHUH.

[Ipumepsl mpakTHUecKoro mnpuMeHeHUs. llepBuuHble CcTaHIapThl JUIsl  YCTAHOBJICHHUS
KOHIIEHTPAIlUH PACTBOPOB KHUCJIOT W OCHOBaHWH. [IpuroroBneHue u craHAapTHU3alUs pacTBOPOB
COJISIHOM KHUCJIOTHI M THApPOKcUAa HaTpusi. TuTpoBaHWe KHUCIIOT, OCHOBaHHWM, cMeced KHUCIOT U
cMeceil ocHoBaHMH. AHanu3 cMmeceid kKapOoHaTa M TrujpokapOoHaTa HaTpus, KapOoHara u
ruapokcuaa Hatpusi. OmnpezeneHue azora no mMetony Keenbaanisg U cosieil aMMOHUSI OPSIMBIM U
KOCBEHHBIM MeToAamu. OrpesiesieHue HUTPaToB U HUTPUTOB.

OKHCIUTETbHO-BOCCTAHOBHUTE/IBLHOE THTpoBaHHMe. [locTpoeHne KpHUBBIX THUTPOBAHUS.
BnusiHMe KOHIIEHTpalud MOHOB BOJIOPOJIa, KOMILIEKCOOOpA30BaHMs, MOHHOW CHJIBI pacTBOpa Ha
XapakTep KpuBbIX TUTpoBaHHs. (CHocoObl oOIpefereHuss KOHEYHOM TOYKM THTPOBAHUSI.
[lorpemHocTy TUTPOBAHMUS.

MeTo b1 OKHUCJIMTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUSI. [lepmanranaTomeTpusi.
Omnpenenenune xene3a(ll), mapranma(ll), okcanaToB, nepokcuaa BOAOPOJia, HUTPUTOB.

HNonomerpust u unonumerpus. CucreMa MOA-HOAU] KaK OKUCIUTEIb WM BOCCTAHOBUTEID.
Omnpenenenue apceHuToB, apceHaroB, skeneza (III), memau(Il), ramoreHua-MOHOB, NMEPOKCHUJIOB,
KHCJIOT.

bpomaTomeTpusi, iepuMeTpus, BAaHaJaTOMETPHSI, TATAHOMETPUS, XpoMoMeTpus. llepBuunbie u
BTOpUYHbIE cTaHaapThl. Mcnonslyemble uWHAMKATOpBL. OrlpeferieHue HEOpPraHuyecKux u

OPraHu4YCCKUX COCHHH@HHﬁ.



OcagurtenbHoe TutpoBaHue. llocTpoeHue KpuBBIX TUTpoBaHUA. CHOCOOBI oOmpeeeHus
KOHEUYHOUM TOYKHU TUTPOBaHUS;, MHANKATOPHL. [lorpemuoctu tutpoBanus. [Ipumepsl mpakTuueckoro
npumeHenusi. Metoasl @onwsrapaa, @asinca u Mopa.

Kommiekcomerpuueckoe TturpoBanme. Heopranmdyeckne W OpraHuyeckhue TUTPAHTHI B
KOMILIEKCOMeTpUn. Vcnonb3oBaHWe aMUHOMOJIUKAPOOHOBBIX KHUCIOT B KOMILIEKCOHOMETPHHU.
[TocTpoeHne KpUBBIX TUTPOBAHUS. MeTaIoOXpOMHbBIE HHIUKATOPHI U TPEOOBaHUS, PEIbSIBIsIEMbIE
K HUM. BakHeimme yHuBepcalibHbIE U crielU(UUECKie METALIOXPOMHBIE HHIUKATOPHI. CrocoOb!
KOMIUJIEKCOHOMETPUYECKOTO  THUTPOBaHUsS: TpsiMoe, oOparHoe, KocBeHHOe. CelleKTUBHOCTh
TUTPOBAHUS U CIIOCOOBI ee ToBkIeHUs. [[orpemuocTu THTpoBaHUSI.

[Tpumeps! npakTrdeckoro npuMmeHeHus. OrnpejerneHne Kajablysi, MarHus, eje3a, allOMUHUS,
MeJId, IIMHKA B PACTBOPAX YUCTHIX COJICH U TP COBMECTHOM IPHUCYTCTBHH.

5. DJIeKTpOXUMHUYECKHE MeTOIbI AHAJIN3A

O6mas  xapakTepucTHKa MeToJoB. Kiaccmdukamus.  DIIGKTPOXUMUYECKAE  STYCHKH.
NHIuKaTOpHBIA  DJIEKTPOJT ©  DIEKTPOJ CpaBHEHUs. PaBHOBeCHble U  HEpPaBHOBECHBIE
DIEKTPOXUMHUYECKUE CHUCTEMBI. SIBJICHMS, BO3HHKAIOIIME NpPH TMPOTEKAHWU TOKa (OMUYECKOE
najieHue HampsDKeHUs, KOHIEHTpAIMOHHAs W KuWHeTuueckas mnojspu3sanus). [lomspuzamnuonHbie
KpPUBBIE U UX MCIOJIb30BAHUE B PA3IIMYHBIX AJIEKTPOXUMHUYECKUX METO1aX.

5.1 IlorenunomeTpust

IIpamasi norennuomerpusi. M3mepenue mnoteHnuana. OOparumble W HeoOpaTHUMBbIE
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE ~ cHCTeMbl.  MHIUKaTOpHble  35eKTpoabl. MoHomeTrpusi.
Krnaccugukanys HOHOCEIEKTUBHBIX JIEKTPOI0B. XapaKTEPUCTUKH MOHOCEIEKTUBHBIX JIEKTPOIOB:
AJeKTpoiHAsT PYHKIUS, KOIPPHUIIUEHT CeIEKTUBHOCTH, BpeMs OTKJIHKA. [[pumepsl mpakTuieckoro
npuMeHeHust nonometpuu. Onpenenenue pH, HOHOB 1IETOYHBIX METAIUIOB, TAJIOT€HUI-MOHOB.

Ilorenunomerpuyeckoe TUTpOBaHHMe. VI3MeHEHUE 3JIEKTPOJHOIO MOTEHIMajla B IIpolecce
tutpoBanus. CrnocoObl OOHapyKeHHs] KOHEYHOW TOUYKM TUTPOBAHUS B PEAKIUAX: KHUCIOTHO-
OCHOBHBIX, KOMIIJIEKCOOOPa30BaHUsl, OKUCICHUS-BOCCTAHOBJICHUS; IIPOI[ECCaX OCAKICHUSI.
[Ipumepnl mpakTHYecKoro npuMeHeHus. TutpoBanue (ocdopHOU, cMmeceil CoJisTHOH W OOpHOM,
COJISIHOM U YKCYCHOM KHCJIOT B BOJIHO-OpraHMYecKux cpeaax. OnpejeneHre HOIUI0B U XJIOPUJIOB
P COBMECTHOM IIPUCYTCTBUMU.

5.2. Kyaonomerpus
Teopetnueckue ocHOBbI MeTojaa. 3akoH Dapanes. CrocoObl ompeaeneHus KoJIUYecTBa
anekTpuyecTBa. [Ipsmas KyJTOHOMETpHUS U KyJIOHOMETpuueckoe TUTpoBanue. Kyrnonomerpus npu
MOCTOSIHHOM TOKE€ U TIOCTOSHHOM TIOTeHIMaje. BHemHs s W BHYTpeHHsE TeHepaius
KYJIOHOMETPUYECKOIO0 TUTpaHTa. [WUTpoBaHHME JJIEKTPOAKTUBHBIX U  DJIEKTPOHEAKTUBHBIX

KOMIIOHEHTOB. Oripe/ielieHe KOHEYHOW TOYKM TUTpoBaHus. [lpemmylnecTtBa M oOrpaHUYEHUS



MeToJla KYJIOHOMETPUUYECKOTO TUTPOBAHUS IO CPABHEHUIO C JIPYTUMU TUTPUMETPUUYECKUMU
MEeTOJaMHu.

[Ipumepsl TpakTUYECKOTO MpuMeHeHus. OnpeereHne MajlblX KOJIMYECTB KUCJIOTHI U IIEJI0YH,
THOCYJIb(aTa HATPHUsl, OKUCIIUTEICH-NOHOB METAJLIOB.

5.3. BoasTammepomerpusi

Nuankatopubie  amekTponabl.  Knaccmdukanus — BOJBTaMIEPOMETPHYECKHX — METOJIOB.
[lomyuenue W XapakTepucThKa BoJbTamMIlepHOW KpuBou. IlpenenpHbli auQGY3UOHHBIR TOK.
[Tomsiporpadus. Ypasuenne NnpkoBuua. YpaBHeHHe mojsiporpaduyeckoil BoiaHbl WinbkoBuda -
['eiipoBckoro. IloTenmuman mosyBoiHEL WneHTHUKanuss W ompesesieHne HEOPTaHHYECKHX H
opranuyeckux coequHeHuid. CoBpeMeHHbIE BUBI BOJTAMIIEPOMETPHUU: TIpsIMas U MHBEPCUOHHAS,
MEPEMEHHOTOKOBAs,  XpOHOAMIIEPOMETpUs ¢  JIMHEHHOW  pa3BepTkoil  (ocumiuorpadus).
[IpeumytecTBa U orpaHUYEHUS 110 CPABHEHUIO C KJIIACCHYECKOU moJissporpadueii.

Amvmnepomerpuueckoe TuTpoBanue. CylmHOCTh MeTo1a. MHIUKaTOpHBIE 3eKTpoibl. Bribop
MOTEHIMAaIa UHANKATOPHOTO JIEKTpoa. Bubl KpUBBIX TUTPOBAHUS.

[Ipumepsl  TPAKTHYECKOTO  NPUMEHEHUS  BOJBTAMIEPOMETPHUUYECKUX  METOAOB |
amIiepoMeTpudeckoro TUTpoBaHus. CHsTHE W paciudpoBKa MOJISIPOrpaMMbl WHIUBUIYATEHOTO
nenoyisipu3atopa - woHa MeTtama. CHartwe mossporpaduyueckoro cmektpa. OnpeneneHue
KOHIIGHTPAIlUM BEIIECTB METOJI0OB TIPagyHpPOBOYHOTO Tpaduka © METOAOM J00aBOK C
MCIIOJIb30BaHUEM KJIACCHYECKOH, OCIMILTOTpaduiIecKoii, IepeMEeHHOTOKOBOW BOJIBTaAMIIEPOMETPHH.
AMIepoMeTpruyecKoe TUTPOBAHUE IIMHKA U OMXpoMara Kausl.

CpaBHUTeNbHAS  XapaKTEPUCTUKA YYBCTBUTEJIBHOCTH U  M30MpaTEbHOCTH, oOJacTe
MIPUMEHEHUSI JIEKTPOXUMUYECKUX METOJIOB.

6. CnekTpocKonu4ecKne MeTOIbI AHAJH3A

CnexTp »JIeKTpPOMAarHUTHOro wu3inydeHus. OCHOBHBbIE THUIIBI B3aUMOJICUCTBHUSL BelllecTBa C
U3JIydYeHUueM: SMHccUs (TelioBasi, JIOMUHECLEHIUs), norjoleHne, paccesnue. Kiaccudukanus
CIIEKTPOCKOMMUYECKUX METOJ0B Mo sHepruu. Kiaccudukanus creKTpoCKONMMYEeCKUX METOJO0B Ha
OCHOBE CIIEKTpa OJJIEKTPOMArHUTHOTO W3JIyYEHUsS: aTOMHas, MOJIEKYJIsIpHas, a0COpOIMOHHAs,
SMUCCUOHHAs CIIEKTPOCKOIIHSL.

Cnextpel aTtoMoB. OCHOBHbIE U BO30YXKIEHHBIE COCTOSIHUSI aTOMOB, XapaKTepUCTUKHU
COCTOSIHMU. DHepreTuyeckue rnepexojbl. [IpaBuna orbopa. 3akoHbI UCIYCKaHUSI U TOTJIOIICHUS.
BeposiTHOCTM  5JIEKTPOHHBIX MEPEXOJIOB M BpPEMEHA JKU3HU BO30YKJIECHHBIX COCTOSHUU.
XapaKTepUCTHKU CIIEKTPATIbHBIX JIMHUM: MOJI0)KEHUE B CIIEKTPE, UHTEHCUBHOCTD, MOIYIINPUHA.

CrnexkTpsl MOJIEKYJT; HX 0COOeHHOCTH. (CXeMbl DIEKTPOHHBIX YPOBHEH  MOJIEKYJIBI.
[IpeacraBienne o TNOJHOW SHEPrUM MOJIEKYJ KaK CYMMBI JJEKTPOHHOHM, KoseOaTelbHOU u

BpanaTebHO. OCHOBHBIE 3aKOHBI MOTJIONIEHHUS 3JIEKTPOMAarHuTHOro u3iayuyeHus (byrepa) u 3akon



mnyuenus:  (Jlomakumnua-Illeii6e). CBs3b  aHATUTUYECKOTO CHTHajla C  KOHIGHTpaIluen
OTIPEIETIIEMOT0 COEMHEHUS.

Ammnaparypa. CmocoObl  MOHOXpoMartu3anuu  Jiyuuctoil  sHepruu.  Kiaccuduxarms
CHEKTPAJIbHBIX MPUOOPOB MX xapakTepucTtuku. l[lpmemuuku wuznydenus. WHCTpyMeHTaIbHBIC
nomexu. [IlymMbl 1 OTHOIIIEHHE CUTHAT-TIIYM; OIEHKAa MUHAMAJIbHOTO aHAJIMTUYECKOTO CUTHAJIA.

6.1. MeToabl ATOMHOI ONITHYECKOIT CIIEKTPOCKONHUU

ATOMHO-IMHCCHOHHBIH MeToA. VCTOUHUKM aToMu3aluyd U BO30YXKIACHHS: DJIEKTPHUYECKHE
pa3psiabl (JIyroBble, UCKPOBBIE, MOHMKEHHOTO JABJICHHUS), TUIAaMEHA, TUIa3MOTPOHbBI, MHIYKTUBHO-
CBSI3aHHAasI TJIa3Ma, Jia3epbl; UX OCHOBHBIE XapaKTepucTUKU. PU3MUecKrue 1 XUMUYECKHUE TTPOIIECChI
B HCTOYHUKAX aTOMHU3AINHA U BO3OYKICHUS.

CrnexTporpaduyeckuii U CIEKTPOMETPUUECKUNA METOJbI aHAIM3a, UX OCOOEHHOCTH, 00JIacTh
npuMeHeHus. KauecTBeHHBIN U KOJIMYECTBEHHBIA aHAIN3 METOJIOM SMUCCHOHHOW CIIEKTPOMETPUN
mramern. OCHOBHas ammapaTypa: creKkTporpadbl, KBaHTOMETphl. [lmameHHBIE (QOTOMETPHI H
cnekTpodoTomMeTphl. MeTpoJorndecKue XapaKTePUCTUKHN U aHATUTHIECKAE BO3ZMOKHOCTH.
AToMHO-(TyopecueHTHBII MeToA. [[puHInn MeTo/1a; 0cOOEHHOCTH U TPUMEHEHUE.

ATOMHO-20cOpOIIMOHHBIIT  MeTOA. ATOMHU3ATOpHl (IUITAMEHHBIE W HEIUIAMEHHBIE).
WNcrounnky u3ayyeHus (JaMIlbl ¢ MOJIBIM KaTOJIOM, HCTOYHUKH CILIONTHOTO CIEKTpa, Ja3ephl), UX
xapakTepuctuku. CrekTpajibHble U (U3MKO-XUMUYECKHE IIOMEXH, CIIOCOObI MX YCTpaHEHUS.
MeTtposorndyeckue XapakTEpPUCTHUKHA, BO3MOKHOCTH, MpPEUMYIIECTBA M HEJAOCTATKU METOJA, €ro
CpaBHEHHE C AaTOMHO-3MHUCCUOHHBIM METOJIOM.

[Iprmepbl MpakTUYECKOrO0 NPUMEHEHHs] aTOMHO-3MHUCCUOHHOTO U aTOMHO-a0COPOIIMOHHOTO
METO/I0B.

6.2. MeToabl AaTOMHOH PEHTI€HOBCKOI CIIEKTPOCKOIUH

PentrenoBckue crekTpbl, UX ocoOeHHOCTH. CmocoObl TeHepaluyd, MOHOXPOMAaTH3alluh U
perucTpalii ~ PEHTT€HOBCKOIO  M3JIy4YeHHsl.  BUIbI ~ pPEHTI€HOBCKOM  CHEKTPOCKOIMH:
PEHTT€HOOMHUCCUOHHAsI,  peHTreHoabcopOUuOHHas,  peHTreHoduiyopecueHTHas.  [Ipunimn
PEHTI€HOOMUCCUOHHONW CIIEKTPOCKONUHU; PEHTIC€HOCIEKTPAIbHbI MHUKpOaHAIHU3 (3J1EKTPOHHBIN
30H1). OCHOBBI PEHTTEHO(MIIYOPECIEHTHOW CIEKTPOCKOINN, OCOOCHHOCTH W 3HA4YeHHE METOJIa
(ObICTpBIN Hepa3pylIAIOUH MHOTO3JIEMEHTHBIN aHaIN3); IPUMEPHI UCIIOIb30BaHUSI.

6.3. MeToabl MOJIEKYJISPHOH ONTHYECKOH CIIEKTPOCKOMUH

Moaexkyasippas  adcopOmuoHHasi  cnekTpockonusi  (cmexkrpodoromerpusi). Cs3b
XUMUYECKOU CTPYKTYPbI COETMHEHUS ¢ a0COPOIMOHHBIM clIEKTpoM. DYHKIIMOHANBHBINA aHAU3 110
KoJieOaTelbHbIM U 3JEKTPOHHBIM crekTpaM. CBsi3b ONTHYECKOW IJIOTHOCTH C KOHIIEHTpaluei.

OcHOBHOH 3aKOH CBCTOIIOI'JIOIIICHUA. OCHOBHEIE IIPpUYNHBI OTKJIOHCHMU A oT 3aKOHa



(MHCTpYMEHTaJIbHBIE B (Qu3nKOo-xuMu4eckue). [lonsaTne 00 MCTHHHOM W KaXyIIeMCS MOJISIPHOM
KO3 PUITIEeHTE MTOTJIONICHUS.

CriocoObI TOJTy4eHHsI OKpAIlIEHHBIX coeMHeHU. DoTOMETpUUECKIEe aHATMTUYECKIE PEareHThl;
TpeboBaHus K HUM. CriocoOBI onpesiesieHHs] KOHIIEHTPAIlMU BelecTB. VM3MepeHne BRICOKMX, HU3KHUX
ONTHYECKHUX TIIOTHOCTEH (muddepeHIaTbHbIii METO). AHAN3 MHOTOKOMITOHEHTHBIX CHCTEM.
[Ipumenenne wMeroda sl HCCIENOBAHMS peakuid B pacTBopax (KOMIUIEKcOOOpa3oBaHUS,
MPOTOJUTUYECKUX, IMPOIIECCOB arperanuu), COMPOBOXKIAIOIIUXCS W3MEHEHHEM CIEKTPOB
MOTJIONIeHUSI. MeTpoJIoTHUecKie XapaKTEePUCTUKA W aHAIMTUYECKHEe BO3MOXHOCTH. lIpmmepsl
MPaKTUYECKOTO MPUMEHEHHSI METO/1A.

Mouexyasipaasi JIIOMUHeCIIeHTHAS CHEKTPOCKOIHS. Knaccupukamms BU/JIOB
JIOMHWHECIIEHIIMA TI0 UCTOYHHKAM BO30YXXJICHUS (XEMUJIIOMUHECIICHITUS, OWOIIOMHUHECIICHITHS,
AIEKTPOIFOMUHECIIEHIINSI, (OTOFOMUHECIICHIINS U JIP.), MEXaHU3MY M JUIMTEIbHOCTA CBEUYCHUSI.
Onyopecuernmus u ¢pochopecrennust. Cxema S6monckoro. 3akoH Crokca-Jlommens. Ilpasuio
3epkaibHOM cummeTpur JleBimmHa. DakTOphl, BIUSIONIME HA WHTEHCUBHOCTH JFOMHUHECIICHIUU.
Tymenue momMuHectieHIIuU. CrHekTpajibHble U (QU3NKO-XUMHUYeckue MoMexu. KolnuecTBeHHBIN
aHaJM3 JIIOMHHECIICHTHBIM METOJIOM. MeTpoJioruuecKkre XapaKTepUCTUKH ¢ aHAIUTHYECKHE
BO3MOXHOCTH MeToda. (CpaBHEHHME BO3MOXXHOCTEH  MOJEKYJIIpHOH  aOCOpOIMOHHOW U
JIOMUHECIIEHTHOM  CIIEKTPOCKONHUHM  MPU  OMNpEJejeHUH  HEOPraHMYEeCKUX  COCJIMHEHH.
[IpenmyIiecTBa JIOMHHECIIEHTHOM CIEKTPOCKONMH TPH HMACHTAUDUKAIIMN W  OMPEeICHUN
OpPraHNYeCKUX COCIUHEHUM.

MecTto U pOJib CHEKTPOCKONMUYECKUX METOJIOB B AHAIUTUYECKOW XUMHUU M XUMUYECKOM
aHajmse.

7. ABToOMAaTH3alUsl AHAJIN3A H Hcnoab30BaHne JBM B aHanuTHYecKO XUMUM

Ncnonb3zoBanne D9BM B aHanuTHuUecKod XuUMHUM: cOOp W IepBUYHAs 00pabOTKa pe3ybTaToB
aHaiguza, oOpabOTKa MHOTOKOMIIOHEHTHBIX CIEKTPOB M  XpOMarorpaMm. YIpaBjeHUe
aHAJIMTUYECKUMU ITpUOOpamMu, co3/lanue THOPUHBIX YCTPOUCTB aHanuzarop-OBM. [lnanupoBanue
Y ONTUMU3AIMS KcriepuMenTa. CUMIUIeKC-ONTUMU3aIMs. PacueTsl paBHOBECHIA.

Maremarruuecke METO/Ibl B IPAaKTUKE PA0OThl XUMUKO-aHAIUTHYECKUX JIAOOpaTOpHil.

ABTOMaTH3alUsl W MeXaHM3alusg XUMHUYECKOTO aHaliv3a. ABTOMAaTH3alus NEPUOUYECKOrO,
JIUCKPETHOTO aHajn3a U HENpPephIBHOTO aHaiu3a B MOTOKe. [[pOoTOYHO-MHKEKIIMOHHBIN aHau3.
ABTOMATH3UPOBAaHHbIE TPUOOPBI, CHUCTEMbI M KOMIUIEKCHI, aBTOMAThI-aHAIM3ATOPbl A
71a00paTopHOTO W MPOM3BOACTBEHHOIO aHanm3a. [Ipumepbl coOBpeMEHHBIX BBICOKOI((PEKTUBHBIX
AQHAJIUTUYECKUX  NpUOOPOB-aBTOMATOB  (ra30aHaju3aTophbl,  XPOMATO-MacC-CHEKTPOMETPHI,
aBTOMATHUYECKHe TMPUOOPHI M CHUCTEMBI JUIsI MPOTOUYHO-WHXKEKIIMOHHOTO aHaliu3a, /Uil oTOopa u

aHaJin3a Mpod KOCMHUYECKOI0 BEIIECTBA, JIAOOpATOPHBIE POOOTHI).



8. Teopusi u npakTHKa NPo60OTOOPA U MPOOOMOATOTOBKH

[IpencraBuTeIbHOCTE MPOOBI; B3aUMOCBSA3b C OOBEKTOM W METOAOM aHaimm3a. DakTopsl,
oOycioBnMBaromue pasMep U crocod otbopa mpenacTtaBuTeNbHOW TPoObl. OTOOp TPOoO
TOMOTE€HHOTO U reTeporeHHoro coctaBa. CriocoObl OJIyYeHHS CPeHEH TPOOBI TBEPABIX, KUIKAX U
ra3000pa3HBIX BEIIECTB; YCTPONUCTBA M TIPUEMBI, HCIIOJIh3YEMbIE ITPH ATOM; IEPBUYHAS 00padOTKa
XpaHeHre Mpo0; JO3UPYIOIIHE YCTPOUCTBRA.

OcHOBHBIE cTIOCOOBI MepeBojia MpoOkl B (hopMy, HEOOXOAUMYIO /IS JAHHOTO BUJA aHAJIM3a:
pPacTBOPEHHE B Pa3JIMUHBIX cpejlaX; CIIeKaHue, CIUTaBJICHHUE, pa3ioKeHue MoJT JeHCTBUEM BBICOKUX
TEMIIEpaTyp, MaBICHHUS, BBICOKOYACTOTHOTO pa3psla; KOMOWHHUPOBAHHWE PA3JIMYHBIX IPHEMOB;
0COOCHHOCTH pa3JIOKEHHSI OpraHudeckux coeguHeHni. CrocoObl yCTpaHeHHs U ydeTa
3arps3HEHU U TOTePh KOMIIOHEHTOB IpU MTPOOOIOATOTOBKE.

9. OcHoBHBIE 00BEKTHI AHAJIN3A

OOBEKTHI OKpYIKaIOIMeH Ccpenbl: BO3IYX, MPUPOIHBIE W CTOYHBIE BOJBI, aTMochepHbIe
OCaJIKW, TIOYBBI, JOHHBICE OTJIOKEHHS. XapaKTepHble OCOOCHHOCTH W 3aJaydl WX aHaJIn3a.
buonornueckue u MeaUIIMHCKHE OOBEKTHL. AHAIUTHYECKUE 3a7a4uu B 3Toi oOmactu. CaHWTapHO-
TUTHEHUYECKUH KOHTPOJIb. ['eosornueckre 0ObeKThl. AHAIN3 CHJIMKATOB, KApOOHATOB, YKEJIe3HBIX,
HUKEIb-KOOATBTOBBIX Py, MOJMMMETAJUIMYECKAX pPyd. MeTauibl, CIJIaBbl U JIPYTHE MPOTYKTHI
MEeTaJUTypru4eckoil MpoMbIIUIeHHOCTH. OmnpeiesieHue YepHBIX, IIBETHBIX, PEIKUX, OJaropoHbIX
METAVIOB M aHajlu3 WX CIUJIABOB. AHAIN3 HEMETAUIMYECKHX BKIIOYCHHWH W OIpeaelieHue
ra3oo0paszyromux npuMmeceil B Metauiax. KoHTposib METaIITyprHUecKUX MPOU3BOJACTB. ATOMHEIE
Marepuaibl. OnpejeneHne TOpusl, ypaHa, IUIyTOHUS, TPAHCILUTYTOHUEBBIX JIEMEHTOB U HEKOTOPBIX
npoayKToB jenenusi. Heopranmyeckue coennHeHus. BemectBa 0co00i YHMCTOTHI (B TOM 4YHCIIE
MOJIyIIPOBOTHUKOBBIE MAaTepHaNbl, MaTepHallbl BBICOKOTEMIIEPATYPHOW CBEPXIPOBOJIUMOCTH);
ompejieNieHne B HUX IPHUMECHBIX W JIETUPYIOIIMX MHUKpPO3JieMeHTOB. [loCiioiHbIi W JTOKaIhHBIN
aHaJM3 KPUCTAUIOB M IUICHOYHBIX MarepuajioB. [lpupoaHble M CHHTETHYECKHE OpraHUYecKue
BEIIIECTBA, M 3JIEMEHTOOPTraHWYECKHE COCJIMHEHUSs, MOJUMephl. BUibl aHamu3a TakuxXx oOBEKTOB U
COOTBETCTBYIOIIHE MeTObl. [Ipumepsl pemmeHus 3agad KOHTPOJS OPraHMYECKWX IMPOU3BOJICTB.
CrennanbHble OOBEKTHI aHAN3a: TOKCHYHBIE M PaJIMOAKTUBHBIE BEIECTBA, TOKCUHBI B MUIIEBHIX
MPOJIYKTAaX, HAPKOTUKH, B3PhIBUATHIE U JIETKOBOCIIAMEHSIIOIIUECS BEIeCTBa, ra3bl, KOCMUYECKUE

O0BEKTHIL.



6. ObPA3OBATEJIBHBIE TEXHOJIOI'NA
[Ipn wu3yyeHUM TEOPETUUECKOrO0 Kypca HCIOIb3yloTess MeTonabl |T - mpuMeneHue
KOMITBIOTEPOB JIJISl JIOCTYIAa K WHTEPHET-pecypcaM, HMCIOJb30BaHUE OOYYAIOIIMX MpOorpamm s
pacmmpenuss  WHGOpPMAIMOHHOTO  TOJIS,  oOecmedeHWss  yaA00CTBa  MpeoOpa3oBaHUS U
CTPYKTYypHUpOBaHUS HHPOPMAIUH I TpaHcHopMaIliu e€ B 3HaAHHE.
[IpenoHeCcEHNE TEOPETHYECKOTO0 MaTepUalla OCYIIECTBISETCS C MOMOIIBIO 3JIEKTPOHHBIX
CpeJICTB OOYYEHHS IIPH HETIOCPEICTBEHHOM MIPOYTEHHH JITAHHOTO MaTepralia JEKTOPOM.

JInst  OLEHKH OCBOEHUS TEOPETHYECKOr0 MaTepuayia aclUpaHTaMU  HUCIOJB3YIOTCS
TPaAUIMOHHbIE TUCEMEHHbBIE U YCTHBIE KOHTPOJIbHBIE MEPOTPUSITHS (KOJUIOKBUYMBI, KOHTPOJIbHBIE
paboTHI).

[Ipu ocBoeHUM TAOOPATOPHOrO MPAKTUKYMa acHUpaHTaM IpejyiaraeTcs WHIUBUTyaIbHAS
pabota 1 paboTa B MJIBIX TPYIIAX, T/Ie KXl MOyYaeT CBOE 3ajaHue.

JlaGopatopHable pPaOOTHI BBIOJHSAIOTCS AaCMHUpPAHTAMH TI0 WHIWBHIYAITBHBIM TpaduKam
COTJIACHO METOJIMYECKUM YKa3aHHUsIM K J1a0opaTOpHBIM paboTaM, COCTABJICHHBIM IO €JIUHOMY
IJIaHy: TepedeHb BOMPOCOB IS MOATOTOBKHM K JaOOpaTOpHBIM paboTaM, CYIIHOCTh METOJIUKH,
METOJIMNKA MPOBEICHUS ONPEIEIICHUS, CITUCOK JINTEPATYPHI.

TeopeTuueckue BOIPOCHI, Kacaroluecs TOW WM WHOHN J1abopaTopHO# padOTHI, TOTOBSTCS
acrupaHTaMu Aoma. [[omoTHUTENbHO JJIsl JOMAIIHErO BBINOJHEHUS AA€TCS HECKOJIBKO 3ajay JJis
peleHns U3 yueOHuUKa.

B naboparopum mnepen Kaxaod paboTol mpemnojaaBaTesieM MPOBOAMUTCS JIOMYCK K
nabopaTopHOl paboTe B BUJIE YCTHOTO OMPOCa aCUPAHTOB aCIUPAHTAMH M IPOBEPKOM JOMAIITHETO
3aganus (20-30 MuH).

ACHHPaHTHL, MOJYYHUBIINE JIOMYCK, BBIIOJHSIOT JTA00OPaTOPHYIO paboOTy COIJIacCHO METOJUKE.
Bce paboThl 3akaHYMBAIOTCS AHAJIM30M PACTBOpAa C HEHM3BECTHOW KOHILEHTpALMEW, BbLAAHHBIX
nabopaHToM. BreimonHsercss He MeHee 3-X MapalUIeNbHBIX — ompejiesieHuid.  PesynbTaThl
oOpabaThIBalOTCSI METOJIOM MaTeMaTuuyeckod cratuctuku. Odopmiisgercss oTdeT 1o pabdore.
Pesynbrarel anHanu3a u Aomycka K padOTe OIIEHMBAIOTCS MPENOoJaBaresieM M0 MSTUOAIbHON
CHCTEME.

JlaGopaTopHblid ~ TpaKTUKYM  Kypca  3aKaHUMBAeTCsSl ~ WHAMBUIAYaTbHOH  yueOHO-
UCCJIeI0BaTeNIbCKOM paboToll 1Mo BRIOOPY METOAa U METOAMKU aHaiu3a BemecTBa “X B pealbHOM
0o0beKTe. 37eCh HCIOJB3YIOTCSI BCE W3YUYEHHBIE METOJbl W 3HAHHWS, IOJyYeHHbIE B Kypce

aHaJINTUYECKOU XUMUHU.



7. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHEYEHUSA JJIA
CAMOCTOSITEJBHOMN PABOTHI OB YUAIOIIUXCSI TIO TUCHUIIIJINHE
MOAVYJIIO)

7.1. IlepedyeHb-y4eOHO-METOAMYECKOTO 00ECTIeUeHUS Il CAMOCTOSITEIbHON paboThl 00yYarOIIMXCs

0 TUCIUIUINHE:

1. 3omotoB FO.A. Brenenue B anammTideckyro XuMuto. M.: bunom. JIaboparopus 3nanwmii, 2016. - 264c¢.
2. BacunweB B.I1. Ananutndeckas xumus, B 2-X kH., M.: Jlpoda, 2004.

3. OcHoBBI aHaIUTHYECKON XuMuH. [IpakTiyeckoe pykoBoACTBO. Y4yeOHOe mocoOue Jisl By30B.
[Tox pen. FO.A. 3onotoBa. M.: Beicm. mik., 2001. 463 c.

4. ®du3nyecKkre METO bl HCCIleI0OBaHMs HEOPraHMUECKUX BEIIEecTB: yued. mocobue ams By3oB / [lon
pen. A.b. Hukonsckoro. - M.: Akaaemus, 2006. - 448c: un. - (Bricmee mpodeccuonaibHoe
obpazoBanue). (Jlomymr. YMO)

5. Tlpaktukym 1o ¢usuko-xumudeckum MetogaMm aHaim3a./[lox pen. Ilerpyxmaa O.M. M.:

Xumus, 1989

8. OHEHOYHBIE CPEJACTBA JUISI TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MMPOMEXKYTOYHON ATTECTAIIUA

CDOHI[BI OIOCHOYHLIX CPCACTB U KPUTCPUU OLUCHKU IIPCACTABJICHBI OTACIIbHO, KaK IIPHUJIOKCHUC

K paboueli mporpamme.

9. VUYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
T CHUATIINHBI

OcHoBHasi IuTEpaTypa

1. AmnekcangpoBa D.A., TaiinmykoBa H.I'. Ananmutuueckas Xumusl. XUMHYECKHE METObl aHAIW3a:

VYueOnuk u npaktukyM. -M.: FOpaitt, 2015.

2. XaputoHoB IO.A. Anamutuyeckas xumus. B 2-xt. T.1. OOmme TeopeTHUecKue OCHOBBIL

KauectBennsblii anamms: Yuebuuk st By3os/ F0.4. Xapuronos. -M.: TEOTAP-MEJINA, 2014. -688c.

3. XaputoHoB lO.A. Anamutnueckas xumwust. B 2-xt. T.2. KommuecrBennplii anamisz. ®dusuko-
XUMHAYEeCKUEe (MHCTPYMEHTAIbHBIC) METObl aHaim3a: YueOHuk ais By3oB/ FO.f.Xaputonos. -M.:

I'EOTAP-MEJIUA, 2014. -656c¢.

4. 3omnotoB 10.A. Beenenue B anammtuueckyro xumuro. M.: bunom. Jlabopatopus 3uanwmii, 2016. -

264c.

5. B.M.BacmiweBa, W.B.Illkytuna, C.M.Kapnos, B.®.CenemenoB, B.H.CemenoB. CrekTpaibHbie



MeTo bl aHanmm3a. [ Ipaktudeckoe pykoBoacTBo. M.: Jlanb, 2014. -416c¢.
6. 3osoroB FO.A. Uctopus u meToosiorust aHamutrdeckoit xumun. 3o05101oB FO.A. M.: JIpoda, 2008r.

7. BacunweB B.I1. Arammtrdeckas xumus. B 2-x ku. -M: JIpoda. 2004. 368c¢., 384c.

JomoHuTeIbHAN:

1. XaputonoB FO.A., [lxxabapos J[.H., I'puroprea B.HO. Anammrtudeckas xumus. KommuecTBeHHBIN
aHamm3. OU3MKO-XUMHYECKUe (MHCTpyMeHTalbHble) MeTonbl aHammza/ [Ipaktukym. -M.: 'EOTAP-
MEJINA, 2012

2. Xaputonos FO.A., I'puropreBa B.YO. Ilpumeps! u 3amauun no anaymtudeckoit xumun -M.: 'EOTAP-
MEJINA, 20009.

3. BamoBa (KompiioBa) B. AHamuTnyeckas XuMHS U (QU3HUKO-XUMHUYECKHE METOJbI aHAJIA3a:
npakTukyM. - M.: Jlamkos u K., 2013. -200c.

4 Jlypee, IOmuit FOnpeBuy. CrpaBouynuk no anaautudeckodt xmmuu / 10.10. Jlypee. - 6-¢ u3gm.,
[mepemnieu. ¢ u3a. 1989 r.]. - M.: Anbstac, 2007. - 447 c.: Tabn., CXEMBI.

9. Jlpyros, IOpwuii CtenanoBud. IIpoGomoaroToBka B SKOJOTHYECKOM aHaW3e: MPaKTHUYECKOe
pykoBojctBo / FO.C. JIpyros, A.A. Poaun. - 3-e u3z., gom. u nepepad. - M: bunom. JlaGoparopus
3HaHuii, 2009. - 855 c.: mi. - (MeToapl B XUMUH).

10. Jpyros, lOpuii CremanoBwd. AHanmm3 3arpsS3HEHHBIX OHoOChep W MHUINEBHIX IPOJIYKTOB:
npaktuueckoe pykoBoacTBo / FO.C. JlpyroB, A.A. Poaun. - M.: bunom. Jlabopatopusi 3HaHuUiA,
2007. - 295 c.: wi. - (MeTo1bl B XMUN).

11.dpyros, FOpuit CrennanoBuY. AHaAJIN3 3arpsi3HEHHOMN MMOYBBI U OMACHBIX OTXO0JI0B: MPAKTUYECKOE
pykoBoactso / FO.C. Jlpyros, A.A. Poaus. - M.: bunom. Jlabopatopus 3Hanuii, 2007. - 424 c.: ui.

- (Metoabl B XUMHM).

IIporpammuoe o6ecnieuenue u MuTepHer-pecypcsl

http:// c-books.narod.ru/pryanishnikovl 2 1.htmi
http:// ahimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org/htm
http:// www.xumik.ru

http:// chemistry.narod.ru

ChemSoft 2004

ocoukrwhpE

10. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE
JAUCHUITJINHBI
1. TeopeTnueckuii Kypc.: JeKIHMH. MPE3CHTAIUHU (JIUCK)
2. llpakTUKyM
1. Becobl ananmuTHYeCKUE, TEXHUUYECKHE.

2. Cnektpodotomerp CD-46.


http://www.chem.msu.su/rus/teaching/org/html
www.xumik.ru

3. Crekrpodorometp aByxiyueBoit Spekord-210 Plus

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

5. ®orokonopumerpbl KOK-2, KOK-2MIT.

6. Monomepst 130, DxcnepT, AKBUIIOH.

7. AToMHO-a0copOIMOHHBIH criekTpoMeTp «MI'A-915» ¢ mporpaMmmMHBIM o0ecrieueHHEeM B Ha0OpOM
JIamTI.

8. PrytHsbrit nopo3umertp [lackans 140

9. I'azoBrIit XxpomaTorpad «Kpuctaim ¢ 1eTeKTopamu 1Mo TEIIONPOBOIHOCTH, JIEKTPOHHOMY
3axBaTy W KAMWUISIPHBIMA KOJIOHKAMHU.

10. YcranoBka muddepeHnaibHO-TEPMAIECKOTO U TEPMOTPAaBUMETPHUECKOTO aHATH3a
«Tepmockan-2»

CBY munepanuzarop «MuHOTaBp-2»

11. Cuctema xammmisipHoro smekTpodopesa Kanens-105

12. Aramuzatop xuakocTa «Pmoopar-02-3M»

13. O6opynoBanue AJisi TOHKOCIOMHON XpomaTorpaduu.

14. Muxpockon Mukmena-6

15. DaexTponeysb COMPOTUBIICHUS Taboparopuas Snol 7.2/1100

16. Mepunast nocy/ia, CTYIKH JijIsl IpoOONOATOTOBKH U3 arata M sIIIMBbI, YaIllKy, TUTJIM U3 IIATUHBL,
KBapIla, CTEKJIOYyTiepoa.

17.lentrpudyra, MeIbHHUITBI TAOOPATOPHBIC



