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1. HEJIb Y 3AJJAYM JUCIUTIIVHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rocymapcTBeHHoro obpazoBatenbHoro crangapra (PI'OC BO) mns mpodwis «TexHonorus
XyJI0OKECTBEHHON 00paboTKu MaTepuayioBy, HampasieHue noarotoBku 29.03.04 «TexHomorus
XyJI0’)KECTBEHHOW 00pabOTKM MaTepualioB», PEKOMEHIAIUSMU METOJAMYECKON KOMHUCCUU U
HAKOIUICHHOTO OIbITa TPENOoaBaHus TUCHUILIMHBI Kadeapod aHamuThdecko xumuun PXTY
uMenu [[.1. Menneneesa. [IporpaMmma paccunTana Ha U3y4€HHUE JUCLMILIMHBI B TEYEHUE OJJHOTO

ceMeECTpa.
I[I/ICI_[I/IHJII/IHa «Ananumuueckasa xumusa u d)us'ulco-xumuttecmte Memoobl  aHanu3a
mamepuaine» OTHOCHTCA K 0a30BOM YaCTH JUCHUITIINH yqe6Horo IIJ1aHa. HporpaMMa

JUCHUIUIMHBL TIPEAIONIaraeT, 4To OOydarommecs HMEIOT TEOPETHYECKYI0 U MPaKTUYECKYIO
MOJFOTOBKY B 00JIaCTH MaTeMaTUKH, (PU3UKHU, 0011l U HEOPTaHUYECKOM XUMHUH.

Heab quCHMIIMHBI — IPUOOpETeHNE 00YYArOIIMMUCS 3HAHUHA 10 OCHOBHBIM TpYIIIaM
METOJIOB XMMHYECKOTO aHaiu3a, Haubojee HIMPOKO MPUMEHSEMBIX B IMPOMBIIUIEHHOCTH U
UCCIIEIOBATEIbCKON paboTe, a TaKKe KOMIETEHINH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH ISl pelIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaTH3a.

3agauu JMCHMIIMHBI — U3YYE€HUE TEOPETUUYECKUX OCHOB XMMHUYECKHX U HEKOTOPBIX
(bU3UKO-XMMHUYECKUX METOAOB aHajn3a; O3HAKOMJICHHE C MPHUHIMIIAMU pPabOThl OCHOBHBIX
npuOOpoB,  HCIONB3YeMBIX B (U3MKO-XMMHYECKMX  METO/JaX  aHalu3a;  HM3y4YeHHe
METPOJIOTHUECKUX OCHOB aHAJIUTHYECKON XHMMHUU;, O3HAKOMIIEHHE C METOJaMH, IIHPOKO
UCIOJIb3YEMBIMU B COBPEMEHHOM aHAJTMTUUECKOM MPAKTHKE.

JucuuninuHa «Ananumuyeckas Xumus U QU3UKO-XumMuyecKkue Memoovl aAHAIU3A
Mmamepuanoe» npenojaercs B 3 cemectpe. KOHTpOIb ycrnieBaeMOCTH CTYICHTOB BEHETCS IO
MPUHSITON B YHUBEPCUTETE PEUTUHIOBON CHCTEME.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

W3yuenne IUCHMILINHBI «AHAAUMUYECKAA XUMUA U PUIUKO-XUMUYECKUE MENOoObl
aHanu3a Mamepuanoe» HANPABIEHO Ha TNPUOOPETEHHE CIEAYIOUIMX YHHUBEPCAJIbHBIX U
po(hecCHOHANBHBIX KOMIIETEHIINMN:

HaumeHnoBanue kateropun Ko u HaumMeHoBaHue Ko 1 HaumeHoBanue

(TpyTIibl) KOMIETSHIIHIHA

YHHBepcaHBHOﬁ KOMIICTCHIIUN
BBIITYCKHHKA

HHAUKATOpa NOCTUIKCHUA

YHuBepcalbHbIe

VK-1 Crocoben
OCYIIECTBIIATH TIOUCK,
KPUTHYECCKHI aHAIIN3 U CUHTE3
nH(pOpMaIuu, TPUMEHSTH
CHUCTEMHBII TOAXO ISt
peHIeHI/ISI ITIOCTABJICHHBIX
3a71a4

VYK-1.3 Ymeer ocyiecTBiIsATh

KPUTHYECKHUI aHAJIN3 U CUHTE3
uHpOpMalnH, TOJy4eHHOH U3
pa3HBIX HCTOYHUKOB

Ob6menpodeccnoHanbHbIe

OIIK-3 CnocobeH mpoBOAUTH
W3MEpEHHUS TTapaMeTPOB
CTPYKTYpBI, CBOWCTB
XYO0XKECTBCHHBIX
MaTepraioB, Xy/10KECTBEHHO-
MIPOMBIIIJIICHHBIX 00BLEKTOB U
TEXHOJOTUYECKUX POLIECCOB

OIIK-3.1 3HaeT meToabl
MU3MEPEHMH, TapaMeTpBhl,
XapaKTePUCTHKH,
0COOEHHOCTH U3MEPUTETBHBIX
npubopoB

OIIK-3.3 Bnaneert
METOAMKAMHU ONPeIeNICHHUs




HUX U3TrOTOBJICHUA.

COCTaBa, CBOMCTB U
apamMeTPOB CTPYKTYPHI
MaTepHuajioB - METOAaMHU
OILICHKH CBOMCTB,
XapaKTEPUCTUK U TapaMETPOB
XyJ10’)KECTBEHHO-
MIPOMBILUICHHBIX U3IETUI

OIIK-8 Cniocoben
HCIMOJIb30BAaTh AHATUTUYECKHUE
MOJEJIN [IPU pacuere
TEXHOJIOTHYECKUX
rapaMeTpoB, IAPaMETPOB
CTPYKTYpbI, CBOMCTB
XyJI0’)KECTBEHHBIX MAaTE€pUaJIOB

OIIK-8.2 YmeeT npoBOAUTH
MCCJIEI0BAHMS TApaMETPOB
CTPYKTYpPBbI, CBOUCTB
XYJI0’KECTBEHHBIX U
Xy10)KECTBEHHO-
MIPOMBIIIICHHBIX MAaTEPHAJIOB
U U30eIni

" XYyJ0KCCTBCHHO-
IIPOMBIIIJICHHBIX 00BEKTOB.

B pesynbrare u3ydeHus AUCHUILUIMHBI CTYICHT OakaiaBpuara J0JDKEH:
3name:

OCHOBHBIC ITOHATHA, TCPMHUHBI, MCTOAbI U IIPHUEMbI KAYCCTBCHHOI'O W KOJUYCCTBCHHOI'O
XUMHUYCCKOI'O aHajln3a,

TCOPECTUYCCKHUEC OCHOBLI (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX MCTOAOB aHaJInN3a,

NPUHIUIBl  pabOTBl  OCHOBHBIX  IPHUOOPOB,
KAaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN3a;

HCIIOJIB3YCMbIX JII IMPOBCACHU A

Ymemy:

MIPUMCHATH HpI/IO6peTeHHBIe MPAKTUYCCKUEC HABBIKU B HpO(l)CCCI/IOHaJII)HOﬁ JACATCIIBHOCTHU
AJId pCHICHWA KOHKPETHBIX 3a/iay;

MPOBOANTh OOOCHOBAaHHBIM BBIOOP METO/a aHalHM3a C y4eToM Iielied U ocoOeHHOoCTen
JTAaHHOW MPAKTUYECKOM 3a/1auu;

MMpOBOAUTL pACUYCTBI HA OCHOBEC INPOBCACHHBIX HCCHGHOB&HHﬁ;

IMPOBOAWUTE MCETPOJIOTMYCCKYIO OILCHKY PE3YJIbTATOB KOJIHUYCCTBCHHOI'O XHMHYCCKOI'O
aHaJIu3a

Braoemy:

OCHOBAaMH METPOJIOTUYECKON OILIEHKH pPEe3yIbTaTOB KOJUYECTBEHHOTO XHWMHYECKOTO
aHamn3a;

InpueMaM UHTCPIPETAIUN PE3YIIbTATOB aHAJIN3d HA OCHOBC KBAJIMMETPUUCCKUX OLCHOK;

MeTO)IOHOFHefI XUMHUYCCKUX U (1)I/ISI/IKO-XI/IMI/I'—ICCKI/IX METOJO0B aHalin3a,
HCIIOJIb3YCMBIX B COBpeMCHHOﬁ aHAJIUTHUYECKOI IMPAKTHUKE;

LIUPOKO

OCHOBaMH CUCTCEMBI BI)I60pa METOJ0B Ka4YC€CTBCHHOT'O H KOJIMYECCTBCHHOI'O XMMHUYCCKOI'O
aHaJIn3a I pCHICHUSA KOHKPCTHBIX 3a/1a4.




3. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOTHI

Bup yueOHoii padoTbl

O0BbeM TUCHUIIINHBI

3E Axkan. | Actp.

Y. 4.
OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 4 144 108
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHS: 1,79 64,4 48,3
Jlexun 0,45 16 12
[IpakTnueckue 3ansatus (I113) - - -
JlaGopaTtopusbie padoTs (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padoTa 2,21 79,6 59,7
KonTakTHas camocrositenbHas paboTa - -
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 22l 79,6 59,7

Buja uTOroBOro KOHTPOJIS:

3adeT ¢ OEHKOM




4. COOEP)KAHUE JUCIUITJINHDBI

4.1. Pa3zgenpl IMCOMIIIMHLI U BUABI 3aHATHH

AxkazieM. 4acoB

Ne Jlex- | IIpak. Jab. | Cam.
wn Pa3jnen aucuunjanHbI Bcero wn | 3an. pabo- | pabo-
Thl Ta
1 Paznen 1. UnenTudpukanusi MFOHOB 32 6 _ 6 20
3J1eMEHTOB B pacTBOpax
1.1. | BBeaenue B COBpEMEHHYIO aHATUTHYECKYIO 4 1 _ 1 5
XUMUIO
1.2. | Cnenuduka 3a1a4 aHATHTHYECKON XUMUHU 4 1 - 1 2
1.3. | Xumnueckue paBHOBECHS B TOMOT€HHBIX U
reTepOreHHBIX CUCTEMAX, IPUMEHSIEMBIX B 12 2 - 2 8
AQHAJIMTUYECKONH XUMUHU
1.4. | KayecTBeHHBIE U KOJIMYECTBEHHbBIE
aHAJIMTUYECKUE PEAKIIMU C OPraHUYECKUMHU 12 9 _ 9 8
AQHATTITHYECKUMH PEareHTaMy B aHAJIN3e
HEOPraHMYEeCKUX BELIECTB
2 Pa3pen 2. KoandyecTBeHHBIM XUMHUYECKU I 88 8 _ 40 40
aHajau3
2.1. | [IpyHUMDOBI ¥ 321244 KOJIMYECTBEHHOTO
4,5 0,5 - 2 2
aHaImM3a
2.2. | TurpuMerpudeckuii aHaau3. THIIBI peaKIui,
HCIOJIb3YEMBIX B TUTpuMeTpuu. TpeboBanusl, 9 1 - 4 4
peabsIBIIIEMble K HUM
2.3. | Peaknuu HelTpanu3anyu B KOJUIECTBEHHOM 175 15 _ 8 5
XUMHUYECKOM aHAIN3e ' '
2.4. | AHAIUTHYECKUE PEaKIuH
KOMIIJIEKCOOOpa30BaHUs U OCAKACHUS B 20 2 - 9 9
KOJIMYECTBEHHOM XHMHYECKOM aHAIIN3e
2.5. | AHQIUTHYECKUE peaKIU1 OKUCIICHHsI-
BOCCTAaHOBJICHHS B KOJIMYECTBEHHOM 20 2 - 9 9
XMMHUYECKOM aHaJIM3e
2.6. | MornooOmenHas xpomaTorpadus B 17 1 B 8 8
KOJINYECTBEHHOM XHMHUYECKOM aHAJIN3e
3 Pa3nen 3. BBenenue B pu3NKoO-XuMHYECKHE o4 5 _ 5 20
| (MHCTpYMeHTAJIbHBIE) METO/AbI AaHAJIN3A
3.1. | Kiaccuduxanus HHCTpyMEHTaIbHbBIX
meTo10B aHanu3a (PXMA). AHanuTudecKuit 45 05 _ _ 4
CUTHaJI Kak HH(pOpPMATUBHAS (YHKIUSI ’ ’
COCTaBa BEUIECTBA
3.2. | AHaIUTHYECKUE U METPOJIOTHYECKHE 11 1 _ 2 8
xapakrepuctuku PXMA
3.3. | OOGmas xapakTepuCTHKA CIIEKTPAIbHBIX,
ANIEKTPOXMUMHUYECKHX B Xpomarorpadpuyecknx | 8,5 0,5 - - 8
METO/IOB aHaJIN3a
UTOro 144 16 - 48 80




4.2 Conepxxanue pas3iaesioB IUCIUANINHbBI

Paznen 1. UnenTnpuxanmust HOHOB 3JIeMEHTOB B PacTBOpax

1.1 BeneHue B COBPEMEHHYIO aHATMTUYECKYIO XUMMUIO.

AHanmuTHYeCcKass XUMHUsl KaK OCHOBA METOJIOB M3YYEHMS] M KOHTPOJISI XMMHUYECKOTO COCTaBa
BEIIECTB B MaTepUAIbHOM IPOU3BOJACTBE, HAYYHBIX HCCIICAOBAHHIX, B KOHTPOJE OOBEKTOB
OKpY’KaroIIe cpenbl. Bumbl ananuza. DJIeMEHTHBIA, MOJICKYJIAPHBIN, (a30BbId M HU30TOIHBIN
aHayn3. KonnuecTBEHHBIN U KaUECTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPraHUYECKUX BEIIECTB.
Xumuyeckue, (QU3NKO-XUMUYECKHE METOAbl aHalh3a, WX B3aUMOCBS3b, COOTHOILIEHHE U
NpUMEHEHUE. AHATUTUYECKUM CHUTHAI KaK HOCUTENb KayeCTBEHHOM U KOJMYECTBEHHOMU
uHpopmanuu 00 o0bekTe aHanu3a. [locTaHoBKa aHATUTHYECKON 3a/1aul. AJITOPUTM MPOBEICHUS
aHanmu3a: oTOOp cpefHel MpoObl, MOArOTOBKA MPOOBI K aHANIM3Y, U3MEPEHUE aHATUTHUYECKOTO
CUTHAJIa U €r0 METPOJIOTMYECKasl OLIEHKA, pacueT pe3yJbTaTOB aHAIW3a M WX HHTEpIpETalus.
[Tpumepsl pelieHus: 3a1a4 aHAIUTUYECKOTO KOHTPOJIS B XMMMUYECKOH TEXHOJIOTHHU, B aHAIU3E
00BEKTOB OKpYXkaromiei cpesl u p. [IoHATHS 0 COBPEMEHHBIX METOAaX IEMEHTHOTO aHAJIN3a:
ATOMHO-3MUCCHUOHHBIN aHau3, aTOMHO-a0COPOIMOHHBIN aHaIu3, PEHTI€HO(IYOpPECLEHTHBIN
aHaIu3.

1.2 Cneuunduka 3a1a4 aHAIUTHIESCKON XUMUH.

OcHoBHBIE TEepMHUHBI aHaUTHUYEeCKOW xumuu. OOHapyxkeHue. OmnpeneneHue. AHaIN3.
AHanUTHYECKHE XMMHUYECKHE PEaKIMu KaK OCHOBa XMMHYECKOro aHanusa. KauecTBeHHbIE U
KOJINYECTBEHHBIE aHAJTUTHYECKHE XUMHUYECKUE peakuuu. TpeOoBaHMs, MPEIbIBIsEMbIE K HUM.
Crneunduka aHaTUTHUECKUX PEaKLM, UCIOJb3yeMbIX B aHanuze. AHanuthyeckas dopma u
AQHAJTUTHYECKUE  TPH3HAKH. AHAIMTHUYECKUE pEaKIUH W aHAJUTHYeCKHEe AP (EKTHL
XapakTepUCTUKH  AQHAIUTUYECKHMX  pEaKlIMid:  YyBCTBUTEIBHOCTb,  U30MpaTENbHOCTH
(cenexTuBHOCTH). ['pynmoBble, OOLIME, YAaCTHBIE, XapaKTEpHbIE U CHEUU(PUUECKUE PEAKIUH.
[TyTy noBBIIEHUS H30UPATEIILHOCTH U YyBCTBUTEIHLHOCTH aHATIMTUYECKUX PEAKIIHIA.

1.3 Xumuueckue paBHOBECHUSI B TOMOTEHHBIX M I€TEPOTeHHBIX CUCTEMAaX, MPUMEHSIEMBIX
B aHAJIUTUYECKON XUMHUU.

OcCHOBHBIE THUMBI pEAKIH, MPUMEHSIEMBIX B aHAJTUTHUYECKOW XUMHUHU (OCaXIACHUS,
KHCIIOTHO-OCHOBHBIC, KOMIUIEKCOOOpa30BaHUsl, OKUCIICHUS-BOCCTAHOBIICHUS ). COCTOSTHUE NOHOB
DJIEMEHTOB B pactBopaXx.  KOHCTaHTHI ~ paBHOBECHS  AHAIMTHYECKUX  PEAKIU:
TePMOJMHAMHYECKHE, KOHIIEHTPAIIMOHHBIE, YCIOBHbIe. DaKTOPHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHWE, OOpa3oBaHME  MaJlOPACTBOPUMBIX  COCAMHEHUH,
W3MEHEHHE CTENEeHU OKHUCIICHUs OIMpEeAeNsIeMOro HOHA, BIUSHUE TMPUPOJBI PACTBOPHUTEIS,
WOHHOM CHJIBI, TEMIIEPATYPhI, COCTaBa PacCTBOPA).

PaBHOBecuss B aHANIUTUYECKHM BaXHBIX MPOTOIMTUYECKUX cHucTeMaxX. KoHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTH. YpaBHEHHUsS MaTepualbHOTrO OanmaHca. Berancnenue pH pacTtBopoB
KHCIIOT U OCHOBAaHMU Pa3jIMYHOM CHIIBI, cMecel KHCIOT U OCHOBaHMiA. BydepHble pacTBOpHI,
WCIIOJIb3yeMbl€ B XMMHMYECKOM aHaju3€: UX COCTaB, cBoicTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHeHHe B aHATUTUYECKON XUMUH.

AHaUTHYECKHE  pEakIHH  KOMIUIEKCOOOpa30BaHUS,  OCAKICHUS,  OKHUCIICHHS-
BoccTaHOBJeHHsI. OOIue, CTyNeHYaThle U YCIOBHBIE KOHCTAHTHI YCTOMYHMBOCTH KOMITJIEKCHBIX
coenuHeHU. lcmonp3oBaHWe peakiuii KOMIUIEKCOOOpa30BaHUS B aHAJUTHYECKON XUMUHU
(oOHapykeHHE ¥ KOJMYECTBEHHOE OIpeAelieHHue, MacKupoBaHue). VICMONb30BaHHE pPEaKIIHid
OCUKICHHWS B AHAIATHYCCKUX IesX. KOHCTaHTa paBHOBECHS] PEAKIUH  OCaXJICHUS-
pacTBopeHus; (aKTOPHI, BIUSAIONINE HA PACTBOPUMOCTb OCaIKOB. Pacyer ycrnoBuil ocaxkaeHus U
pacTBOpeHHS 0caakoB. OKHCIUTEIIEHO-BOCCTAHOBUTENbHBIC paBHOBecHs. CTaHAapTHBIA U
pealbHbIN OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC TOTCHIIUAIBIL.



Xumudeckue u GU3NKO-XUMHUECKue crocoObl onpeaenenust pH pactBopos. PaBHOBecHs
AHATUTUYECKUX PEAKINA KOMIUIEKCO0Opa3oBaHus U ynpaBieHue UMU. DakTopbl, BIUSIONINE Ha
HAIpPaBJIEHUE OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecHS U ee
XUMHUKO-aHAJTUTHYECKOE 3HaUeHHEe. PacueT K03 UIMEeHTOB MOOOYHBIX PEaKIUil.

1.4. KauecTBEeHHBIE M KOJIMYECTBEHHbIC AHAJUTUYECKHE PEAKLUUU C OPraHUuYEeCKUMH
AHAJIUTUYECKUMU peareHTaMu B aHAJIM3€ HEOPIraHUYECKUX BELECTB.

Oprannyeckue ananutudeckue peareHTsl (OP). Kiaccuduxanus OP no tuny peaxmmii ¢
Heopranuueckumu unoHamu. Kommiekcoobpasyromue OP u  crpoeHue uX MOJEKY:
(GyHKIMOHATBHO-aHATUTUYECKAsE M AHAIUTHKO-aKTHBHass  rpynmbel.  OcoOeHHOCTH U
npeumyuiecTsa ucrnoib3oanus OP, obmactu npuMeHeHus. [ONOJHUTENBHO: Teopus ASHCTBUS
KoMIutekcooOpasytomux OP, yuer nonnoro cocrostuus OP u meramia. I'mnoresa ananoruil u
IpakTU4YecKue BbIBOABI M3 Hee. [Ipupona xumuueckoil cBsa3u B komiuiekcax OP ¢ nmonamm
METAJUIOB M €€ MpOSBICHHE B IIBETHOCTH KOMIUIEKCOB. Peakmum OP ¢ xpomodopHbIMU
seMeHTaMu. VIHTeHCHBHOCTh OKpPAacKd aHAJIUTHYECKUX (OPM W MHTEHCHBHOCTH IOIJIOIIEHMS.
Hcnonb30BaHne peakiiii OpraHn4ecKux peareHToB B (POTOMETPUYECKOM aHAJIH3E.

Pa3gen 2. KoinyecTBeHHBIN XUMHNYECKUH aHAJIN3

2.1. ITpuHIMIBI ¥ 33]]a4U KOJMYECTBEHHOTO aHAJIN3A.

Knaccudukanuss METo0B KOJUYECTBEHHOTO aHaju3a. 1peOOBaHUs, MPEAbIBISIEMbIE K
XMMHUYECKHM PEAKIMSIM B KOJMYECTBEHHOM aHajMu3e. DTalbl KOJMYECTBEHHOI'O OIpPECIICHUS.
XapaKkTepuCcTUKa pe3ylIbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanusa. OmpeneseHue
COJepKaHUs BeEIleCTBA B pacTBope, pacyeTHble ¢Gopmynbl. CrnocoObl MpeacTaBIeHUs
pe3ysbTaToB aHanu3a. TecThl Ha BBISIBICHHWE CHUCTEMATUYECKUX IOTPEIIHOCTEW B pe3yibTaTax
KOJINYECTBEHHOI'0 XUMHUYECKOro aHaiu3a. [Ipo6ooTdop 1 npobooaroToBka.

2.2. Turpumerpuyeckuil aHanu3. TUNBl peakUi, HCIOJIb3YeMbIX B TUTPUMETPUH.
TpeboBanusi, MpeIbsABISIEMbIE K HUM.

[Tpunuun TtutpuMmeTpun. TutpoBaHue M ero stanbl. [paduyeckoe H300paxkeHue
npolecca TUTPOBAaHUSL — KPUBbIE TUTPOBaHUS, UX BUJbl. CKauOK Ha KpUBOM TUTPOBaHUs, TOUKA
skBuBaneHTHOCTH (T.3.) m koHeuHast Touka TuTpoBaHus (K.T.T.). [lepBuuHble M BTOpUYHBIE
cTanaapTsl. [IpreMbl TUTPUMETPUUECKOTO aHaiu3a: NpsMOe U 00paTHOE TUTPOBAHUE,
KOCBEHHBIE METOZABl. THIBI peakuuid, UCHOJIb3YEMbIX B TUTPUMETPUYECKOM AaHAJIU3E,;
TpeOOBaHUs, IPEABSBIIEMbIE K HUM.

JlononHUTENBHO: MHCTPYMEHTalbHblE MeToAbl uHAMKamuu T3. IlloreHnmomerpuueckoe
tutpoBanue. Meroa ['pana. JIpyrue crocoObl ycTaHOBIEHHS] KOHEYHOW TOUYKH TUTPOBAHUS.

2.3. Peakiuy HeHTpanu3auu B KOJHYECTBEHHOM XHMUYECKOM aHaJIM3e.

MeToapl  KMCIIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTP METOJa KHUCIOTHO-OCHOBHOIO
TATpOBaHUsA. KprBbIE KHCIIOTHO-OCHOBHOTO TUTPOBAaHMS. Pacder M MocTpoeHne TeopeTHIECKUX
KPHUBBIX TUTPOBAHUS CHIIBHBIX U CIAObIX OHOOCHOBHBIX MPOTOMUTOB. PaKTOPHI, BIUIIOIINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOHN TOYKHM TUTPOBaHUA. KHCIOTHO-OCHOBHBIE MHIMKATOPHI, NHTEPBAJ MIEPEX0Ja OKPaCKU
MHAMKaTOpa, noka3aTtenb TuTpoBanus (pT). [IpaBuio BbIOOpa MHAMKATOpa A KOHKPETHOTO
ciayyas  TuTpoBaHus.  [IpakThueckoe — NPUMEHEHHE  PEaKUUH  KHUCIOTHO-OCHOBHOI'O
B3auMojencTBusA. [loTeHMoOMETpUYEeCKOE THUTPOBAaHME HAa OCHOBE pPEaKIMil KHCIOTHO-
OCHOBHOI'O B3aMMOJIENCTBY. MIHIMKATOPHBIE IOTPEIIHOCTU U UX OLICHKA.

2.4. Ananutndeckue pcaknuunu KOMHHCKCOOGpaL’sOBaHI/IH 1 OCaAXKACHUA B KOJIMYCCTBCHHOM
XUMHUYCCKOM aHaJIN3€.



Vcnonb30BaHne KOMIUIEKCOOOpA30BaHMs B XUMHUYECKOM aHanusze. Heopranuueckue u
opraHuueckue Juraiabl. KOMIUIEKCOHBI U MX CBOWCTBA. Y CIIOBHBIE KOHCTAHTBl yCTOMYHMBOCTH
KOMILJIEKCOHATOB M MX MPAKTUYECKOE HCIOJb30BaHHE. OOOCHOBaHME BBIOOPA ONTHUMAJIBHBIX
YCIIOBHM  KOMIIJIEKCOHOMETPUYECKOIO TUTpPOBaHMs. KpuBble KOMIUIEKCOHOMETPUYECKOIO
TUTpoBaHUsA. PaKTOphl, BIMSIOIIME HA BEIMYMHY CKayka Ha KPUBBIX TUTpoBaHUA. CrocoObl
ycranoBnenust T.0. u K. T.T. MerannoxpoMHble WHAUKATOPHI, PUHLIUN UX AeUCTBUSA. Bpibop
MHIMKATOpa JUIsl KOHKPETHOIO Cilydas TUTPOBaHUA. AHAJIUTHUYECKHE BO3MOXKHOCTH METOJa
KOMILUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[pyMeHEeHne KOMIUIEKCOHOB B AHAJIMTUYECKON XUMUU

B Ka4yeCTBEC MAaCKUPYIOIIHUX arcHTOB. HpI/IMeHeHI/Ie XUMHUYCCKUX peaKuHﬁ
KOMHHeKC006p3.30BaHI/ISI B q)OTOMeTpI/I‘-IGCKOM aHaJIn3C¢, B MCTOAC KOHAYKTOMCTPHYCCKOI'O
TUTPOBAHMUA. Peaxmun OCaXIACHUA B KOJIMYECTBCHHOM XUMHNYCCKOM aHaJIn3e.

['paBumMeTpuueckuii ananmu3. Teopernyeckoe OOOCHOBAaHHE BHIOOPAa ONTHUMAIBHBIX YCIOBUI
OCXKICHUSI KPUCTALIMYECKMX M aMOpHBIX OcCaaKoB. [IpuMeHeHHEe XUMHUYECKHUX peaKuuil
OCAKICHHUSI B METOJIE¢ MOTCHIMOMETPUYECKOTO THUTPOBAHUS, B METOAC TYpPOUTUMETPUHU.
Oco0CHHOCTH peaKIuid KOMIUIEKCOOOpa30oBaHus (XeIaTooO0pa3oBaHWs) HOHOB METAJIOB C
OTA. OcaguTtenbHOEe TUTPOBAHUE.

2.5. ABaiuTHYECKHE PEAKIMU  OKHUCJICHUS-BOCCTAHOBICHHS B  KOJWYCCTBCHHOM
XUMHYECKOM aHaJIn3e.

OKHCIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUS U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHuuan. KOHCTaHThI pPaBHOBECUS OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX peakiuii. Bridop
TATPAHTA U ONTUMAJIBHBIX YCIOBUU THUTpOBaHUA. KpUBbIE OKUCIUTEIHLHO-BOCCTAHOBUTEIHHOTO
TuTpoBaHus. DakToOpbl, BIUSIONIME HAa BEIMYUHY CKAayKa Ha KPUBOW TUTpoBaHusA. MHIuKauus
KOHEYHOH TOYKH THTPOBAHHS XHUMHUYSCKUMH H  (PU3UKO-XUMHUYECKUMU  METOJ/AMHU.
[Tepmanranatomerpusi. XapakTeprCTHKa METO/a. Y CIIOBUS TMIPOBECHUS ITEPMAHIaHATOMETPUYECKUX
ornpeneneHuil. BelecTBa, omnpenenseMble NEpMaHIaHATOMETPUYECKHMM METO/IOM. J[OCTOMHCTBAa U
HemoctaTku — Meronma. Momomerpusi.  XapakTepucTHMKa  METOJa,  YCIOBUSL  MPOBENEHUs
MOJOMETPUYECKOTO OIpeesieHHs] BemecTB. JJOCTOMHCTBA U HEAOCTaTKUu Meroxaa. [Ipumenenue
peaKIuil OKHCIEHUS-BOCCTAHOBIICHHUS B METO/1€ TOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOMeHHast xpomaTorpagus B KOJIMYECTBEHHOM XMMUYECKOM aHaJIM3e.

TpeboBanusi, npeabsBISeMble K peakUUsM HOHHOro obOmeHa. l3orepma HOHHOTO
oOMmeHa. BeiOop onTUManbpHBIX YCIOBMH MOHOOOMEHHOTO paszzenieHHs BeulecTB. IIpumeHeHue
MOHOOOMEHHOM Xpomarorpauu B aHAIUTUYECKOM XMMHMU OPTaHUYECKHUX W HEOPraHMYECKHX
COCIMHEHUN: pa3elIeHHe, OUUCTKA, KOHIEHTPUPOBAHUE U T. 1.

Pa3nesn 3. BBenenne B QU3HKO-XUMHYECKHE (MHCTPYMEHTAJIbHbBIC) METOAbI AHAJIHN3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHUECKOW XUMUH.

Knaccudukanmsi GU3MKO-XMMUYECKUX METOJOB aHain3a. AHAIUTUYECKHN CHUTHAJI Kak
uHpopMaTuBHAs (QYHKIUS COCTaBa BEIIECTBA M €ro KojaudecTBa. IIpuMepbl aHaIUTHYECKHUX
CUTHAJIOB U uX u3mepeHuii B OXMA.

3.2. MeTponorudeckrue OCHOBbI aHAUTUTHYECKUX METOJIOB.

OCHOBHBIE AHAIUTHUKO-METPOJIOTHUECKUE XAPAKTEPUCTUKH METOJOB U pe3yJbTaToB
aHaJnM3a, CIOCOOBl MX OLEHKH: Mpeaen oOHapyXeHHs, KO3()pQHUIMEHT YyBCTBUTEIHHOCTH,
HIDKHSSE M BEpXHAS TpaHUIA JUara3oHa ONpeAesieMbIX COJepKAaHUM, CEJIeKTUBHOCTb,
NPEHU3NOHHOCTL B  YCJIIOBUAX CXOAMMOCTHU (HOBTOpS[eMOCTI/I) U  BOCIPOU3BOJUMOCTH,
NpPaBUIBHOCTb, IKCIpeccHOCTh. O600mennble cBeaenus o FOCT P UCO 5725 (2002).

3.3. Ob6mas XapaKTepuCTKa CHEKTPAJIbHBIX, ANEKTPOXUMUYECKUX U
xpomarorpaduyeckux  MeTojoB  aHanmu3a.  llpeacraBinenue o (poTOMETpUUECKHUX,
MOTELIMOMETPUYECKUX METOJIaX aHajInu3a 1 HOHHOOOMEHHOM XpoMarorpadpuu.



5. COOTBETCTBHME COAEP KAHUA TPEBOBAHUAM K PE3YJIBTATAM

OCBOEHMSA JIMCIIAIIJIMHbI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

Pa3nen
1

Paznen
2

Pa3nen
3

3HATEL:

OCHOBHBIC IMOHATHUA, TCPMUHBI, MCTOAbI U ITPUCMBI
Ka4€CTBECHHOI'O 1 KOJIMYECCTBCHHOI'O XUMHYCCKOI'O aHaJIu3a

TCOPCTUUCCKHUEC OCHOBBI (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX MCTOA0B
aHaJIu3a

MPUHIUIBI pAaOOTHl OCHOBHBIX MPUOOPOB, UCIIOIB3YEMBIX JIJIS
MIPOBEACHUS Ka4E€CTBEHHOI'O U KOJIMYECTBEHHOIO aHAIM3a

YMmerh:

MIPUMEHSITH IPUOOPETEHHBIE TPAKTUUYECKHE HAaBbIKU B
poeCCHOHATILHOM IeATEILHOCTH JUISl peIIeHHsI KOHKPETHBIX
3a1a4

IIPOBOJIUTH 0OOCHOBAHHBII BHIOOP METO/A aHAIU3A C YUETOM
1esei 1 0COOCHHOCTEH TaHHON MPaKTHYECKOH 3aJaun

IIpOBOAUTH PACUCThl HAa OCHOBC ITPOBCIACHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ

MIPOBOJUTH METPOJIOTUYECKYIO OLIEHKY PE3YJIbTaTOB
KOJINYECTBEHHOI'0 XUMHUYECKOT0 aHaAJIN3a

Baagern:

OCHOBaMu MeTpOHOFquCKOﬁ OLICHKHU pE3YyJIbTaTOB
KOJIMYCCTBCHHOT'O XUMHYCCKOTI'O aHaJIu3a

IIPUEMaMHU HHTEPIIPETALUU PE3YJIbTaTOB aHAIN3a Ha OCHOBE
KBAJIMMETPUYECKUX OLIEHOK

10.

METOJI0JIOTHEN XUMHUYECKUX U (PU3MKO-XUMUUYECKHX METOJI0B
aHaIn3a, IUPOKO UCIIOJIB3YEMBIX B COBPEMEHHON
AHAJIMTUYECKOMN MPAKTUKE

11.

OCHOBaMH CHUCTCMbI B5160pa MCTOA0B KAYCCTBCHHOI'O U
KOJIMYCCTBCHHOT'O XUMHNYCCKOT'O aHaJIu3a

B pe3ysabTaTe 0cBOeHUSI JUCHUILINHBI CTYIEHT I0JI2KeH
npuodpecTH clieAylole YHUBepcaabHble U
npogeccuoHaIbHbIEe KOMIIETEHNU:

12.

VYK-1.3 YMeer ocymiecTBIATh KpUTUUECKUM aHAIN3 U CUHTE3
uHpOpMaIny, MOJy4eHHON U3 pa3HbIX HCTOYHUKOB

OIIK-3.1 3Haer MeToABI N3MEPEHUH, TAPAMETPHI,
XapaKTePUCTHKH, 0COOEHHOCTH U3MEPHUTEIBHBIX TPUOOPOB

OIIK-3.3 Bmageer wMeToAMKamMu OIpPEIEIEHUS] COCTaBa,
CBOMCTB U MapaMeTpOB CTPYKTYpbl MaTEpHAJIOB - METOJaMU
OIIEHKU CBOIICTB, XapaKTEPUCTHUK i napameTpoB
XYyJ10°)KECTBEHHO-TIPOMBIILIEHHBIX U3AEIIUN

OIIK-8.2 VYmeer mnpoBOAMTH HCCIEIOBAHMS IapaMeTPOB

CTPYKTYPHI, CBOICTB XYOOXKCCTBCHHBIX W XYHOKCCTBCHHO-
IMPOMBIINIJICHHBIX MAaTCPUAJIOB U 1/13)1em/1171
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTuyeckue 3aHATHS

Y4eOHBIM TIJIAHOM TMOATOTOBKHM OakayiaBpoB 1o HampaieHuto 29.03.04 «Texnosorus
XYyJI0’)KECTBEHHOW O0pabOTKM MaTepuanoB» HE MPEAYCMOTPEHO MPOBEICHUE MPAKTUYCCKUX
3aHATHH 10 NUCIMIUIMHE «AHAIMTHYECKas XUMHS U (U3UKO-XUMHUECKUE METOJbI aHAlIn3a
MaTepUaIoBy.

6.2. JJabopaTopHble 3aHATHS

JIabopaTopHBI TPAKTHUKYM TO IUCHUIUIMHE «AHAIUmMUYECKAs XuMus u @Qu3uko-
XumuyecKkue memoovl aAHANU3A MAMEPUAnosy BBHIIIOIHICTCS B COOTBETCTBUM C YYEOHBIM
IUTaHOM B 4 cemecTpe U 3aHuMaeT 48 akan. 4. JlaGoparopHbie pabOTHl OXBATHIBAIOT 3 pasjena
TUCHUIIIMHBL. B mpaktukym BxoauT 16 pabot, mpuMmepHOo 1Mo 3 4 Ha Kaxayro pabdorty. B
3aBUCHUMOCTH OT TPYIOEMKOCTH BKIIOUEHHBIX B IMPAKTUKYM pabOT WX HYHCIO MOXET OBITh
yMEHbIIIEHO. BpImonaHeHne 1a00paTOpPHOTO MPaKTUKyMa CHOCOOCTBYET — 3aKpeIICHUIO
MaTepuaia, M3y4aeMOro B JUCHUUIUIMHE «AHanumuyeckas Xumus u Quuko-xumuyecKue
Memoobl aHAIU3A MAMEPUAIos», a TAKKe JaeT HaBBIKM PabOTHI C OCHOBHBIM JaOOPAaTOPHBIM
000py/TI0BaHWEM U TEXHUKH BBIMOJHEHUS PadoT.

MaxkcuManbHOE KOJMYECTBO OallJIOB 3a BBHINOJHEHUE JA0OPATOPHOTO MPAaKTHKyMa
cocraBisieT 36 6amioB (MakCHMaJbHO MO 3 Oaynia 3a Kaxayro paboty). KommuectBo pabot u
0aJIoB 3a KaXIyl0 paboTy MOXKET ObITh U3BMEHEHO B 3aBUCUMOCTH OT UX TPYIOEMKOCTH.

[Tpumepst 1a00paTOPHBIX PabOT U pa3zelibl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne paznena
HaumeHoBaHue 1a00paTOpHBIX padoOT Yacel
1/ IACIATIINHEL
1. Paznen 1 WnenTudukanus WHAMBUYaTbHBIX KATHOHOB B 3
pacTBope
2. Wnentudukanus 2-Xx UHIUBUIYATbHBIX CYXHUX COJIEH, 3
00pa30BaHHBIX OJJHUM M3 H3y4aeMbIX KATHOHOB U
OJIHUM U3 U3y4aeMbIX aHUOHOB
3. Paznen 2 KonnuecTBeHHBIN XMMHUYECKUN aHAIN3 HA OCHOBE 3
peaknuii KUCIOTHO-OCHOBHOTO B3aUMOCHCTBHSL.
KucnorHo-ocHOBHOE TUTpoBaHue. [IpuroTopneHue
cranaaptHeix pactBopoB HCI u Na2B4O7-10 H.0
4, Kucnorno-ocHoBHOe TuTpoBanue. CTaHaapTH3aAIMS 3

pacteopa HCI o pacTBopy mepBH4HOro cTaHaapra
Na2B407-10 H.0

S. Kucnorno-ocHoBHOe TuTpoBanue. OnpeneneHue 3
coJiepKaHus ieKaruaparakapOoHara HaTpust B o0Opasiie

6. [IpumMeHeHne CUHTETHYECKUX HOHOOOMEHHHUKOB TSI 3
KOJIMYECTBEHHOTO OTIPEJINIEHUS COJIEH pazIMUHBIX
METaJJIOB B pacTBOpax

7. KoanuecTBeHHBI XMMUYECKUN aHAJIN3 HA OCHOBE 3
AHAIUTUYECKUX PeaKUil KOMIJIEKCOOOPAa30BaHMUSL.

[Ipurorosnenue crangapTHbeIX pactBopoB DTA u
ZnS0Oq
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10.

11.

12.

13.

14.

KommiekcoHoMeTpuyeckoe TUTPOBAHHE. 3
Cranpaptuzamus pactsopa DJTA

Kommnexkconomerpuueckoe Tutpoanue. Onpenenenne 3
COJIep>KaHusl COJIeH pa3IuYHbIX METANIOB B pacTBOpE

Ornpenenenne KECTKOCTU BOJIbI

KommyecTBeHHBIN XUMUYECKHUH aHAIN3 Ha OCHOBE
AHATUTUYECKUX PEAKIUN OKUCICHUS-BOCCTAHOBJICHHUS.
[Tepmanranatometpus. [IpuroroBieHre cTaHIapPTHBHIX
pactBopoB KMnOs u (NH4)2C204-H20

Ilepmanranatromerpus. CrangapTu3sanus pacTsopa 3
KMnO4 o pacTBopy mepBUYHOTO CTaHIApTa
(NH4)2C204-H20

[lepmanranarometpusi. OnpeaeneHue coepKaHus 3
cynbdara xxenesa(ll) B pactBope

Nonomerpus. Onpenenenue coaepxanus cynbdara 3
meau(ll) B pacrBope

15.

16.

Pazpgen 3 doToMeTpUYECKOE ONPEICIICHUE COJICH MEIN B 3
pacTBOpax Ha OCHOBE aHAIMTUYECKUX PEAKIIHMA
KOMILIEKCOOOPa30BaHUs

[ToTeHunomeTpruyeCcKoe TUTPOBAHUE BEIIECTB Ha 3
OCHOBE KHCJIOTHO-OCHOBHOT'O B3aUMOJACHUCTBUS

npenyc

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHast padoTa MPOBOAUTCS C LIEIbI0 YIayOneHHsl 3HaHUM MO JUCHUILIMHE U
MaTpHUBAET:

MpOpabOTKy PEKOMEHI0BAHHOW JIUTEPATYPHI, PA0OTY € IIEKTPOHHO-OUOTMOTEUHBIMHU
CUCTeMaMH, BKIIIOUasi IEPEBOIbI MyOIHKAIIUI 13 HAYYHBIX KYPHAIOB, IIUTHPYEMbIX B
6a3zax Scopus, Web of Science, Chemical Abstracts, PUHLI;

peryJsipHyo npopaboTKy ¥ MOBTOPEHUE MPOWICHHOTO Ha JIEKLUAX YUeOHOTO MaTepuana;
peryJsipHyIO OJATOTOBKY K JJa0OpaTOpHBIM padoTaMm, B TOM YHUCJIE€ BHIMIOJHEHNE
JOMAITHUX paboT ¥ UHAUBUAYAIBHON JOMAIIHEH paboThl; MOATOTOBKY K KOHTPOJIBHBIM
paboram;

MOCEIIEHUE OTPACTIEBBIX BHICTABOK, CEMUHAPOB, KOH(PEPEHIIUH Pa3INYHOTO YPOBHS;
yuactue B ceMuHapax PXTY um. . MenzaeneeBa no reMaTuke IUCIUIIINHBL
MOJIFOTOBKY K cJlaue 3a4éTa C OLIEHKOHN MO AUCLUIUIMHE U JJAOOPATOPHOTO MPAaKTUKyMa
IO AUCIIUIIIINHE.

[InanupoBaHne BpeMEHHM Ha CaMOCTOSITENIbHYIO PabOTy, HEOOXOAMMOIO Ha H3Yy4eHHE

AUCHUIUIMHBI, CTYACHTAM JIydIn€ BCCTO OCYHICCTBIATL Ha BECb IICPUOJ HU3YUCHUH,

npenyc

MaTpuBasl MpPU 3TOM pETYyIspHOE MOBTOpPEHHE NpPOMIEHHOro Marepuana. Marepuan,

3aKOHCIEKTHUPOBAHHBIA Ha JIEKIMIX, HEOOXOAMMO PEryJspHO [OIOJHATh CBEJCHUSAMU U3
JUTEPaTypHBIX HMCTOYHHUKOB, IIPEJICTaBICHHbIX B paboueld mporpamme. Ilpu pabore c
YKa3aHHBIMM MCTOYHHMKAMHM PEKOMEHAYETCS COCTaBIATh KpAaTKUI KOHCIEKT MaTrepuaina, ¢
00s3aTenbHbIM (PUKCUpOBaHUEM OnOIHOrpaduyecKux JaHHBIX UCTOUYHHUKA.
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8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JIMCIIAIIJIMHbI

8.1. IlpumepHas TemMaTuKA pedepaTHBHO-AHATUTHYECKOI PadoThI.

VY4eOHBIM TUTAaHOM TOATOTOBKM OakanaBpoB mo HampasieHuto 29.03.04 «Texnomnorus
XYJ0)KECTBEHHOW 00pa0OTKH MaTepHaoB» HE NPEIyCMOTPEHO BBINOJIHEHHE pedepaTHBHO-
AHATUTUYECKOW pabOThI MO JUCHUIUINHE «AHAMUmMuUuecKkas Xumus u Quuko-xumuueckue
Memoovl AHAIU3AY.

8.2. IIpumMepsl KOHTPOJIBLHBIX BOMPOCOB /ISl TEKYILIEr0 KOHTPOJISI 0CBOCHHS U CIUIIIUHbI

Jlisi  TEeKymIero KOHTPOJI TPEAyCMOTPEHO 3 KOHTPOJIbBHBIE paboThl (IO  OJHOU
KOHTPOJILHON paboTe Mo KaxaoMy paszeny). MakcumainbHasi OIlEHKa 32 KOHTPOJIbHbBIE pabOThI
cocTaBsieT 24 6aia, mo 8§ 6aI0B 3a KAKIyI0 paboTy.

Pa3znen 1. Ilpumepsl BONpocoB K KOHTPOJLHOH padore Ne 1. MakcuMajibHasi OlleHKA —
8 6amioB. KoHTposbHas padora coaep:kut 3 Bompoca, mo 2 wam 3 0ajjia 3a BONpoC B
3aBHCHMOCTH OT €ro CJI0KHOCTH.

Bonpoc 1.1.

1. B pacTBOpe Kakoro pearenta cieayer pactBopuTh ocagok Caz(POa)2 miist onpeneieHns B HeM
noHos Ca’*?

2. Kakoe ycioBue HY)XHO 00€CHEUUTh, YTOOBI ICHCTBHEM T'MIpaTa aMMHaKa pa3/ieiiuTh CMECh
KaTHOHOB HUKEJIS U AIFOMUHUA?

Bonpoc 1.2.

1. Kakyro popmyity Hy>)KHO HCIIOTIB30BATh IS pacueTa pH B pacTBOpe YKCYCHOM KUCIOTHI?

2. Ilo xakoil (Gopmylie pacCYUTHIBAIOT KOHLEHTPAIMIO MOHOB BOJOPOJa B BOJHOM pPacTBOpeE
ruapodocdara Harpus?

Bonpoc 1.3.

1. Kakoif u3 aHMOHOB — oOkcanar, ¢ochar wim GTOPUJ HpPU HPOYUX PaBHBIX YCIOBHSX
oOecrieunBaeT HauOOJIBIIYIO IOJHOTY OCAX/IEHNUS HOHOB Oapus?

2. Kakoii u3 xartmono — Ba®*, Ag', Fe3* 6yner ocaxnen nambonee MOTHO TpH JAeiCTBHH
docdara HaTpHs HA pacTBOP €ro coyu?

Pa3znen 2. Ilpumepsl BONPOCOB K KOHTPOJILHOH padore Ne 2. MakcuMa/jibHAsi OlleHKA —
8 6an10B. KonTpoibHasi paGora coaep:kutT 3 Bompoca, no 2 uiau 3 6aj1a 3a BOIPOC B
3aBHCHMOCTH OT €ro CJI0KHOCTH.

Bonpoc 2.1.

1. C xakum nHAMKaTopoM MoxkHO orTuTpoBath 0,1000 M pactBop H3POs4 no NaH2PO4? Oter
MIOJTBEPANTE PACUCTOM.

2. Kakolf wHAMKATOp CleAyeT HCIOJIb30BaTh INPHU OIpPEICIICHUN COAEP)KaHUS THUIPOKCHIA
HATpUs, €CIM B  pPacTBOpe MpHCYTCTByeT ameraT Harpuia? OTBeT MOITBEpIHTE
COOTBETCTBYIOIIUMH YPAaBHEHHMSMH PEAKIUN U pacyeTaMu.

Bonpoc 2.2.

1. TTo kako#t popmysie pacCUMTHIBAIOT KOJUYECTBO MOJIb SKBUBAJICHTA MOHA aMMOHUS TIPU €TO
omnpenenenuu  popmanmpaerugaeiM - MerogoM?  [lpuBemuTe  ypaBHEHUS — peakiui,
WJUTFOCTPHUPYIONTUX CXEMY THTPOBAHHS.
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2. TutpyroT cMech THAPOKCHIA HATpus U KapOoHara Hatpus pactBopom HCI ¢ muamkaropom
METHUJIOBBIM OpaHKeBbIM. Kakue KOMIOHEHTHI CMECTH MpH 3TOM OyIyT OTTUTPOBBIBATHCS?
OTBeT MOATBEPUTE YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHN.

Bomnpoc 2.3.

1. PaccuuTaiite Tutp pactBopa H2SO4 mo NaOH (T(H2S04/NaOH)), ecau ¢(1/2 H2SO4) = 0,1000
MoJb-3kB/11. M(NaOH) = 40 r/mois.

2. Haecky NaOH 1,5238 r, 3arpsisaennyto kapoonatom (NaxCOs), pactBopwim U pa3zdoaBmiv
JTUCTUUTMPOBaHHOK Bosoit 10 100 mut B MepHo# kostbe. Ha TutpoBanue 10,00 M1 mosrydeHHOTO
pacTBOpa ¢ MHIMKATOPOM METHIIOBBIM OpaHXKEBBIM MOTpedoBanochk 22,53 miu pactBopa HCl ¢ T
(HCI) = 0,003650r/mi1. Ha THTpOBaHHE Takoro ke oObeMa pacTBOpa C HHAMKATOPOM

denondranennom norpedosanock 18,50 mu HCI. Paccuurars npouentHoe coaepkanne NazCOsz
B NaOH.

Pazgean 3. I[Ipumepsl BONPOCOB K KOHTPOJILHON padore Ne 3. MakcumajibHasi OLEeHKA —
8 6ayutoB. KonTposibHasi padora cojep:kut 3 Bompoca, mo 2 wiu 3 fa/uia 3a BONpoc B
3aBHCHUMOCTH OT €ro CJI0:KHOCTH.

Bomnpoc 3.1.

1. Hanummre ¢opmyiy At pacuera OKHCIUTEIbHO-BOCCTAHOBUTEIHHOTO MOTEHIIAANA B TOUKE
9KBHUBAJICHTHOCTU. UeMy paBHO 3HAYCHHUE OKHUCIUTEIHbHO-BOCCTAHOBHUTEILHOTO MOTCHIIMANA B
TOYKE 3KBUBaJICHTHOCTH Tipu TuTpoBanuu 0,05 H. pactBopa 2 0,05 H. pactBopom NaxS>03, ecin

Euo/zr =0,54B, Es s ol 0,09B? OrtBer moaTBepauUTE pPAcUETOM M 3aAIUIINTE YpPABHEHHS
2 4-6 273

COOTBETCTBYIOIIEH XUMHUECKOM peakliuy U MOJypeakiuil, u300pa3uTe X0l KpUBOM TUTPOBAHUSI.
2. Hanummre ¢opMyiry [uUisi  pacdera peajbHOrO0  OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHOTO
noreHuuaira ot pH pactBopa. UYemy paBHO 3HAaYeHHE PEATBLHOTO OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHOI'O IOTEHIMAA IOJIypEaKIIMU BOCCTAHOBJIEHUSI INEPOKCHAa BOJOpOJA IPHU
pH 4? OTBeT noaTBepaAUTE pacCUETOM.

Bomnpoc 3.2.

1. TTo xako¥i opMyJie pacCUUTHIBAIOT 3HAYCHUE PEATBHOTO OKHCIUTEILHO-BOCCTAHOBUTEIBHOTO
MOTEHIIMANA TIOJIYPEaKIUK, €CJIM OKHUCIeHHas (opMa ydacTByeT B IOOOYHOH peakiuu
KOMIUIEKCOOOpazoBaHus. OTBET MOATBEPAUTE YPAaBHEHUSMU XMMHYECKUX peakuuid U
TIOJTypeaKInii Ha KOHKPETHOM MTPUMeEpE.

2. Kak BbrumcIsitoT urciio mModieit sxpuBaieHTa KoCr.O7 mipu onpeiesieHiy HOJIOMETPUYECKAM METOIOM?
OtBeT mMOATBEpMTE YPABHEHUSMH COOTBETCTBYFOIIMX XUMHYECKUX PEAKIMHA M TONYPCaKIIHA.
HpeI[J'IO)KI/ITe (1)1/13HKO-XI/IMH‘I€CKI/H71 MCTOJ OINPECACICHUA KOHLCHTpalWH AUXpoMaTa Kajus B
pacTBope.

Bomnpoc 3.3.

1. Ompenenenne coxepkanusi xene3a(ll) B pactBope MpoBOISIT METOAOM TOTEHIIMOMETPHYECKOTO
TuTpoBaHKs. CKOJBKO JKerie3a COZIepuT o0pasel], eciii HaBecka 3roro odpasua maccoit 0,1700 T nmocie
PacTBOpPEHMsI M BOCCTaHOBJIEHUS kese3a 1o xkene3a (lI) orrurpoBana 8,40 M1 pacTBOpa mepMaHTaHaTa
kams ¢ T(KMnO4/Fe) = 0,006200 r/mn?

2. OObsicHUTE OPHUHLUI HOHHOro oOmeHa. [lpuBenuTe ypaBHEHUS XUMHUYECKHX pEaKIUM.
[Tepeuncnure U3BECTHBIE BaM THITHI HOHOOOMEHHHKOB.
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8.3. Bonpochl /1Jisi HTOrOBOI0 KOHTPOJIS OCBOEHHUSI JUCIUILIMHBI (3a4YeT ¢ OLeHKOI).

WToroBelii KOHTPOJIb MPOBOAUTCS B BHJE HTOTOBOM  KOHTPOJBHOW  pabOTHI.
MakcuManbHOE KOJHMYECTBO OAJIJIOB 32 MTOTOBYIO KOHTPOJIbHYIO padory — 40 GammoB. buier
HUTOTOBOM KOHTPOJBHOM pabOTHI COAEPKHUT 5 BompocoB: 1 Bompoc — 9 6amnos, Bompoc 2 — 9
OamnoB, Bonpoc 3 — 10 6amos, Bonpoc 4 — 9 6amios, Bompoc 5 — 3 Gama.

8.3.1. [IpuMepbI KOHTPOJIBHBIX BONPOCOB /ISl UTOTOBOI'0 KOHTPOJISI OCBOEHU I
JUCHMILIMHBI (3a4eT ¢ OLeHKOi).

MakcuMalpHOE KOJMYECTBO Oa/UIOB 32 UTOTOBYKH) KOHTPOJBHYIO paboTy mpu
IPOBEICHUN UTOTOBOTO KOHTPOJIA B (hopMe 3aueTa ¢ oreHkoi — 40 6amios.

1. OcHoBHbIE NOJ0XKEHUS TPOTOIUTUYECKON TEOPUH.

2. TepmoanHaMuyeckas, KOHIIEHTPALMOHHAs U YCIOBHAsl KOHCTAHThI pAaBHOBECHSI.

3. AHanuTHYeCKHEe  peakuud W aHamuTHueckue  dPQexTsl.  XapaKTepUCTHKH
AHAJIMTUYECKUX PEAKLUM: UyBCTBUTEIBHOCTb, U30UPATEIbHOCTD (CEICKTUBHOCTD).

4. T'pynmoseie, 00IIMe, YaCTHBIE, XapaKTEPHbIE U CENU(DUISCKIE PEaKIUH.

5. PaBHOBecHS B aQHAJUTHYECKH BAaXKHBIX MPOTOJIMTUYECKUX cUcTeMax. KOHCTaHTHI
KHACIIOTHOCTH U OCHOBHOCTH.

6. Beoruucnenue pH pacTBOpoB KMCIOT U OCHOBaHMN pa3IMYHON CHUJIBI, CMECEH KUCIIOT
1 OCHOBaHUM.

7. bydepHble pacTBOpBI, HCIIOIb3YEMblE B XUMHUECKOM aHAJIM3€: UX COCTaB, CBOMCTBA
(0ydepnas emrocTh, 005acTh OyhepupoBaHus).

8. AHanmuTHueckue peakiuM KoMIulekcooOpasoBaHus. OOmue, CTymneH4yaTrble M
YCIIOBHBIE KOHCTAHTBI YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHHM.

9. HUcnonb3oBaHue peakuuid OCaXIEHHs B aHaIMTUYECKUX ULeniax. KoHcranTa
pPaBHOBECHUS] PEAKIMH OCAKACHUSA-PACTBOPEHUS; (AKTOPHI, BIHMSIOIIME HA PAaCTBOPHUMOCTD
OCaJIKOB.

10.  OxuCIUTEeNHFHO-BOCCTAHOBUTEIbHAS peaxmus u OKHCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIA MOTEHIIUAI.

11.  KoHCTaHTHI paBHOBECHUS OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX PEAKIINH.

12.  BpiOop THTpaHTa U ONTUMANbHBIX YCIOBUN TUTpoBaHUA. PaKTOPHI, BIMAIOLIUE
Ha BEJIMYMHY CKa4yKa Ha KPUBOW TUTPOBAHHMS.

13. HuHnukanmuss KOHEYHOM TOYKM THUTPOBAHUS XHMHYECKUMH U (U3UKO-
XUMHYECKIMH METOIAMHU.

14.  HonoobmeHHas xpomarorpadus B KOJIMYECTBEHHOM XHUMHUYECKOM aHAJIN3e.

15.  TpeGoBaHus, NpeabsBISIEMbIE K pEaKIMsIM HOHHOTO OOMEHa.

16.  HM3orepma mOHHOrO OOMEHa.

17.  BnbiGop onTUMaNIbHBIX YCIOBUNH HOHOOOMEHHOTO pa3/esIeHUs BELIECTB.

18.  Knaccudukamus GpU3NKO-XMMUYECKUX METOJIOB aHAIIN3A.

19.  AnanuTHueckuii CMTHaN Kak WH(GOpMaTHBHAs (YHKIHS COCTaBa BEUIECTBA U €TO
KOJINYECTBA.

20.  IIpumepbl aHATUTUYECKUX CUTHAJIOB U UX m3MepeHnid B DXMA.

21.  OcHOBHBIE  AHAIUTUKO-METPOJIOTHUECKUE  XAPAKTEPUCTUKH  METOJOB  H
PE3YJIbTaTOB aHAJIN3a, CIIOCOOBI X OLIEHKH.

22.  OOmas xapakTepUCTKa CIIEKTPAIbHBIX METOI0B aHAIIN3A.

23.  OOmas xapakTepHCTHKA JICKTPOXUMHUECKUX METOJ/IOB aHAIH3A.

24.  OOmas xapakTepUCTHKa XpoMaTorpapuuecKux METO0B.

25.  IIpencraBnenue o HOTOMETPUIECKUX U OTEIIHOMETPHUECKUX METOaX aHaJIH3a.

[lonHBI NEepeueHb OLIEHOYHBIX CPEACTB INPUBEAEH B BHJE OTIEIBHOIO JIOKYMEHTA,
ABIISIFOIIETOCS. HEOThEMIJIEMOM 4acThI0 OCHOBHOM 00pa30BaTeIbHOM POrpaMMBl.



8.4. CtpykTypa n npuMepbl OWJIETOB 1JIsl KOHTPOJIS OCBOEHH S JUCUHUIIJIMHBI
(3a4eT ¢ OLEeHKON).

«¥Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo oopasosanus PO

umenu /[.. MenpesieeBa

(IOIHKHOCTh, HAMMEHOBaHHE Kadeapbl)

Poccuiickuii XUMUKO-TEXHOJOTHYeCKUI YHUBEPCUTET

Kadenpa ananurnyeckod XuMun

(Ilopmucs) (M.0. damumus)

MaTepuaioB

29.03.04 TexHoJI0THS Xy/10KECTBEHHOI 00padoOTKH

«_» 20 T

MaTepHaIoB»

Ipodpuias «TexHosorust XyaoxxecTBeHHONH 00padoOTKH

AHajnuTHYeCKass XUMHUS

H (l)I/I3I/IKO-XI/IMI/I'leCKI/Ie METO/bl AaHAIN3Aa MATECPHAJTIOB

Paccuuraiite pactBopumocth Pbz(POs4)2, B Bome u B 0,001 M pacrtBope HHTpara
ceunna. Ks(Pbs(PO4)) = 7,9-107%,

C wmenmplo ompeneneHHss COACp)KaHMs KOMIIOHEHTOB IPOBOJMIM THUTPOBAHUE
pactBopa, coaepxaiero pasHoe koiuuectBo mojieit HCl u H3POs. B mpucyrcrBun
WH/IMKAaTOpa METHJIOBOTO OpamKeBoro wuspacxojoBano 40,0 My cTaHIApTHOTO
pactBopa NaOH. Kakoii o6sem NaOH Oynmer m3pacxonoBaH Ha JOTUTPOBBIBAHUE
9TOr0 JK€ pacTBOpa B NPUCYTCTBHHM WHAMKaTropa (enondranenna? I[Ipusenute
YpaBHEHUS IPOTEKAIOIINX PEAKIUN U PACUETHI.

K pactBopy AICl3 B mpucyrcTBuu arneratHoro 6ydepnoro pactsopa mpuauto 25,00
mia 0,1000 M pactBopa DJITA, ocrarok koTtoporo orrutpoBad 12,50 mu 0,0500 M
pacTBOopoM cynbhara I[HMHKA C HMHAAKATOPOM KCHIJIGHOJIIOBBIM  OpPaHKEBBIM.
Paccuwnraiite conepxanue AICI3 B rpammax.

(M(AICI3) = 133,52 r/mons; M(BATA) = 372,24 r/moi1b)

10

Kaxoit maaukarop cnemyer npumennts: qudennnamud (E0(INdow/ INdse) = 0,76 B) nmm
deppoun (E°(INdox/INdsc) = 1,06 B) mpu tutpoBanuu pactsopa FeSOs pactBOpoM
K2Cr,07 npu pH = 0? E°((Fe**/Fe?*) = 0,77 B); E°((Cr.0+*, 14H*/2Cr**) = 1,09 B);
KOHIICHTPALMK KOMIIOHCHTOB OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MAp IMPHHSATH
paBHBIMH 1 MOJIB/.

Kakum o00pa3oMm, HCIONB3Yysl HMOHHBIM OOMEH, MOXKHO NPOBECTH ONpeAeTIeHHE
CH3COONa B pacTBOpe METOJ0M KHCIOTHO-OCHOBHOTO THUTpoBaHus? [IpuBemurte
YPaBHEHMsI COOTBETCTBYIOIIMX XWMHYECKUX peakuuid U ¢opMmyny [uis pacyera
COZIepKaHMs aleraTa HaTpus B pacTBOPE.
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9. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHbI
9.1. PexomeHnayeMas aureparypa
A. OcHoBHas1 JUTEpaTypa

1. AHanmuTudeckas XuMus. XUMUYECKHE METObI aHanu3a. Y4ueOHuk as By3os/ [lox pen. O.M.
[TerpyxuHa,- 2-oe u3a., cTepeoTurnHoe, ucnpasieHnoe, M.: OO0 Ilyrts, OO0 NI AJIbAHC,
2006. — 400 c. (6a30BBIi YUCOHHK)

2. Ky3nernoB B.B. AHanuTudeckwe peakmuu s WICHTH(QHUKAIMH HOHOB JJEMEHTOB B
pactBopax. M.: PXTY um. JI.1. Menneneena, 2010. -163 c.

3. [IpakTukym mo (pU3MKO-XUMHUUYECKHM METOJlaM aHaiau3a. Ydebnoe mocodue./ [Tox pen. O.M.
[lerpyxuna, 2-oe u3z., crepeoTunnoe, ucnpasieHnoe. - M.: OOO Ilyts: OO0 UM AJIBAHC,
2006. — 245 c. (6a30BbIil yUeOHHK)

b. lononHuTebHas JJUTEpaTypa

1. Ananutndeckas xumus. Ouzndeckue U GU3NKO-XUMUYCCKUE METOIBI aHaM3a. Y YCOHHK ISt
By30B./ [log pen.O.M. Iletpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBbl anaymtryeckor xumuu. [Ipaktudeckoe pykooacTro./Ilox pen. HO.A. 3omotoBa. —
M.: Bricmag mkomna, 2001. - 464c.

3. KpseuioBa E.B. 3amanus no ananmutnyeckord xumuu. Yactu |, Il: YueOHo — meTomuueckoe
nocooue. — M.: PXTY um. JI.1. Mengeneena, 2003, 2004. — 40 c., 44 c.

4. YO.10. Jlypwe. CripaBouHUK 110 aHaMTH4YecKor Xumun. Cripas. u3a. — M.: Xumust, 1989. — 448 c.

5. Ky3ueuoB B.B., Epmonenko 0.B., Cemenosa N.H. Homenknarypusie npasuina UIOITAK B
Kypce aHATUTUYECKON XUMUU. XUMHUECKHE METO/IbI aHan3a. Y 4eOHO-MeTOINYeCcKOe MOCcoOue. -
M. PXTY um. /.. Menneneena, 2004. — 72 c.

6. OKUCIUTENHHO-BOCCTAHOBUTEIFHOE U KOMILIEKCOHOMETPHUYECKOE TUTPOBAHHE: TTPAKTUUECKOE
nocobue 1mo Kypcy ananutudeckoit xumun./ Ilox. pen. B.B. Kysnemosa. M. PXTY uwm. JI.N.
Mengeneena, 2007. — 60 c.

7. Ky3uenoB B.B. IIpuMeHeHHe OpraHMYECKHX AaHAJIUTHUUYECKUX PEareHTOB B aHau3e
HEOPraHWYECKHUX BelecTB. Y4eOH. nmocodue. — M.: MXTU um. J[.1. Menneneera, 1972. — 145 c.
8. AnHaiuTHueckas XuMHUA. XUMHYeCKHe MeTonbl aHanmusa. Jlab. mpaktukym. Ilog pen.

Porarunckoit C.JI., — M.: PXTVY um. JI.. Menaeneena, 2011. — 96 c.
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9.2. PekomeHayeMble HCTOYHUKH HAYYHO-TeXHUYECKOM nHpopMaunu
— Pa3narouHslii MJUTFOCTPATUBHBIN MaTepUAIl K JICKLIHSIM.
— Ilpe3enTanuu K JeKUUAM.

- MeTOI[I/I‘leCKI/Ie PEKOMCHAAIWH 110 BBIIIOJIHEHHUIO J'Ia60paTOpHBIX pa60T.

[TomHOTEKCTOBBIE HHPOPMAIIMOHHBIE PECYPCHI:
MznarensctBo ELSEVIER nHa nmnatdopme Science Direct.

Hocryn k komiekuusim «CHEMISTRY» u «CHEMICAL ENGINEERING» (152 xxypHana) ¢
2002 r. Jocrym o IP-agpecam PXTY. Anpec mis pabotsr: http://www.sciencedirect.com.

UznarensctBo American Chemical Society (ACS)

W3naer cample MUTUPYEMbIC XUMHUYCCKHUE KypHabL, 10 AanuaeiM 1S1 Journal Scitation Reports.
JKypHanpl M0 OCHOBHBIM pa3jieliaM XMMHH M CMEXKHBIM 00JacTsM 3HAHUW, BKIIIOYAsS XUMHIO
HIMPOKOTO TPOQHIIS, METUIIMHCKYI) XUMUIO, (PU3HUECKYH0O XUMHIO, OPTaHUYECKYI0 XHMHUIO, a
Takke Omoxumuro, omorexnonoruro u T.1. JHoctyn mo IP-anpecam PXTY. Anpec mist paboThI:
http://pubs.acs.org.

UznarensctBo Taylor & Francis

bonee 1300 xypHasioB o BceM o0jacTsM 3HaHHi, B ToM yucie 6osiee 300 Mo TEXHUYECKUM U
ectecTBeHHbIM Haykam. OxBatr ¢ 1997 roma mo Hactosimee Bpems. Joctyn mo IP-ampecam
PXTY. Anpec ans padotsr: http://www.informaworld.com.

Mesxaynapoanas u3aarenbekas kommanus Nature Publishing Group (NPG)
Hoctyn k )xypHanam:

» «Nature» - ¢ 1997 r. — HauboJee MPOCIaBICHHOS HAYYHOE M3IaHUE ITUPOKOTO MPOdHIIs,
o0Jaarolee K TOMy K€ CaMbIM BBICOKMM WUHJICKCOM [IUTHPOBAHUS;

» «Nature Materials» — ¢ 2002 r.

» «Nature Nanotechnology» — ¢ 2006 r.

» "Nature Chemistry” —c 2010 r.
Hoctym no [P-anpecam PXTY. Anpec ans pabotsr:_http://www.nature.com.
NznarensctBo SPRINGER

JIoCTyn K SJIGKTPOHHBIM apXWBaM >KyPHAJIOB M 3JCKTPOHHBIM KHHTaMm. JKypHaJbl 1O BCEM
obmactsam 3HaHUE. Anpec mns pabotsr: http://www.springerlink.com. doctyn mo IP-agpecam
PXTY.

Kypnan SCIENCE

OnuH U3 BeayMX MYJIbTHIUCIUIUIMHAPHBIX HAYYHBIX KYPHAJIOB, MyOIHUKyeTcs AMEpPUKaHCKON
accouuanuer mo pas3BuTHio Hayku (AAAS), colepkXuT 0030pbl HOBEHIIMX pa3paboTOK B
€CTECTBEHHBIX M IIPUKJIAJHBIX HAayKaX, OCBEIIA€T HOBOCTH HAYYHOI'O MHpPA U KOMMEHTHUPYET UX.
OxBatr — ¢ 1997 r. no Hacrosimee Bpems. Jloctyn no IP-anpecam PXTY. Anpec nist paboThi:
http://www.science.com.

The Royal Society of Chemistry

[TonmubIe TekcThI cTaTelt xKypHanoB KoponeBckoro xumudeckoro odmectsa (BenukoOputanus) u
6a3b1 manabIX. Jloctym o [P-agpecam PXTYVY.

Anpec: http://www.rsc.org/Publishing/Journals/Index.asp
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Poccuiickast HayuHas JieKTpoHHast ouoauorexa (http://www.elibrary.ru)

DNEKTPOHHBIE BEPCUU KYPHAIIOB POCCUICKUX H 3apyOEKHBIX HAyYHBIX U3JATENbCTB. JloCTy 1Mo
IP-anpecam PXTY.

Hay4Hno-TexHu4eckue xKypHabl:

— Kypnan «Kypnan ananmutuueckoit xumun» ISSN 0044-4502

— Xypnan «Analytica Chimica Acta» ISSN 0003-2670

— Kypnan «Xumuko-dapmaneruueckuii xxypaHam» ISSN 0023-1134

Pecypcel nHpOpManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTn IHTepHeT:
— http://www.rusanalytchem.ru
— http://www.chemical-analysis.ru

9.3. CpeacrBa odecnevyeHHsi OCBOCHUS IMCIUATIINHbBI

Jins  peanmu3auuu  paboyeld MPOrpamMMbl  HOATOTOBIICHBI — CIEIYIOIIHUE CPEICTBA
oOecrieueH st OCBOCHUSI TUCIUTUTHHBI:
— BHJICO3AITUCH JICKIIUIA;
—KOMIIBIOTEPHBIE TPE3CHTALMY HHTEPAKTUBHBIX JIeKIit — 8, (00miee uncio cnaitnos — 200);
— 0aHK TECTOBBIX 3a/IaHUI MJIsI TEKYIIEr0 KOHTPOJIS OCBOCHHS JUCUUILIMHBI (0OLIee 4hCcIiio
BorpocoB — 450);
— 0aHK TECTOBBIX 3aJlaHM{ JJIsI UTOrOBOTO KOHTPOJSI OCBOCHHS TUCHHILUIMHBI (0OIIee YHCIIO
Borpocos — 100).

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT' Ui, UCITIOJIb3YEMBIX B
OBPA3OBATEJIbBHOU ITPOLHECCE

Nudopmanronnyro MO/IJIEPIKKY U3Y4YEHUS JUCIUTUIAHBI OCYILIECTBIISET
Nudopmanmonno-oubnauoreunsiii nentp (MBL) PXTY wum. .M. MeHnneneeBa, KOTOpBIit
oOecrieunBaeT OOy4alOIIUXCSI OCHOBHOM y4yeOHOH, y4eOHO-METOAMYECKOM W Hay4dHOH
JUTEpaTypoi, HEOOXOIUMOMN AJIsl OpraHu3alMyu 00pa30BaTENBLHOIO Mpolecca MO JAUCHUIIINHE.
OO6mwmit o0eM MHOTOOTpacneBoro Gouaa MBI va 01.01.2021 coctaBnsier 1716243 k3.

@®onn UBL] pacnonaraer yuyeOHOH, yueOHO-METOIUYECKOM M Hay4YHO-TEXHHYECKOH
JIUTEepaTypoil B opMe MevaTHBIX M 3JEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYaeT Oo(pUIIMATIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHelUaTU3uPOBaHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue U uHbopmanmoHHeie  u3nanus. HWBL[  obecnmeumBaer  moctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatromuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOH
uMeeTcss JocTyn K ceTh MHTepHeT M K 3IeKTpoHHO-Oubnuoreynoil cucteme (DBC)
YHuBepcutera, KOTOpash COAEPKHUT pa3IMYHblE U3JIaHUS IO OCHOBHBIM H3Yy4aeMbIM
JUCLUIUIMHAM M C(pOPMHPOBaHA IO COTJIACOBAHHUIO C MpaBooOIafaTeNsiMi ydeOHOW U yueOHo-
METOIUYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarnmonHoro odciayxkuBanus B b1 peannzoBana TexHOMOTHS DIEKTPOHHOMN TOCTAaBKU
JIOKYMEHTOB.

[TonHbIl mepedeHb DSIEKTPOHHBIX HWH(OPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
npoiiecce 00y4eHus, MPeICTaBlIeH B OCHOBHOM 00pa30BaTeNIbHOM Mporpamme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHbI

B cootBeTcTBHY C y4eOHBIM IUIAHOM 3aHATHUS N0 AUCLUIUIMHE «AHAMUMUYECKAA XUMUA
U pusuKo-xumMuuecKue Memoosl AHAIU3A» TPOBOIATCS B (hopMme Jiekuuit, 1a00paTOpHBIX padoT
¥ CAaMOCTOSITEIBHOM PabOTHI 00yJaromerocs.

11.1. O6opynoBanue, He00OX0AMMOe B 00pa30BaTEeJILHOM IpoIecce:

[HITaTUBEI XUMHYECKHE

XuMHuUecKas mocyjia:

[Munerku Mopa (BMectumocTts 5; 10, 25 mo).

[Turierkn mepubIe (00BeM 5; 10 mi).

Bropetku (00bemM 25 mi).

Kon6s1 MmepubIe (BMecTMOCTh 50,0; 100,0 mur).

Konbsr Dpnenmeiiepa (o6bsem 100 , 250, 500, 750, 1000 m).

CxJIsiHKY 17151 XpaHeHust pactBopoB (00weM 0,5; 1 ).

OGopynoBanue:

pH-meTp-mmmmuBoasT™MeTp pH-420

Becwr naboparopusie BJITO-510C

Mukposecsl BJI-120 M

Tutparop norennmomerpuaeckuii apromarndeckuii ATII-02
Becw! ananmutnueckue BJI-120-200 r.

®ortomerp KOK-2

Muxkpockon 61oIorn4eckuit MOHOKYISApHBIH MukpoBu

AxBajuctruiaTop AD-25

BcnomorarensHoe o6opynoBaHue:

banu BofsIHBIE € HIIEKTPUYECKUM MOJJOTPEBOM.
Xpomarorpapuieckre KOJOHKH ¢ HOHOOOMEeHHUKOM KV -2.
bans necounas nadopatopnas bI1-1

Konbonarpesarenu KH-250

Cymunka i npoOupok

11.2. Y4eOHoO-HarIsIAHBIC TOCOOHS:
Texnuka OezonmacHocTH Ipu padboTe B XUMHUecKol sabopatopuu. Ilpuemsl paboTsl B
MHUKPOKpPHUCTANIOCKONMH. MeToauueckue pa3paboTku 1mo paboTe ¢ o0OpyJdoBaHHEM M Ha
nprOopax XUMHUYECKOTO aHAJIH3a.
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11.3. Komnbiorepbl, HHGOPMANMOHHO-TEJIEKOMMYHUKAINMOHHBIE CETH, ANINAPATHO-
NMPOrpaMMHbIE M ayJIUOBU3YaJIbHbIE CPEACTBA:

[lepcoHnanbHbIE KOMITBIOTEPHI, HOYTOYK, IPUHTEP U MPOTPaMMHBIE CPECTBA; IPOEKTOP U
9KpaH; KOIMPOBAJILHBIN allnapar; JIOKaJlbHas CeTh ¢ BBIX0JI0M B IHTEpHeT.

11.4. IleyaTHbIe H JJIEKTPOHHBIE 00pa30BaTe/IbHbIC 1 HH(POPMALIMOHHbIE PeCypPChI:

NudopmMannoHHO-METOIMYECKHE MaTepualibl: y4eOHbIe IMOCOOHMS 1O JUCHUIUIMHE;
pa3IaToyHBId MaTepHai K pa3zeiam JeKIIHOHHOTO Kypca.

DNeKTpOoHHBIE 00pa30BATENbHBIE PECYPCH: Y4eOHO-METOAMYECKHUE pa3padOTKH U
CIpaBOYHBIC MAaTEPHUAIIBI JIOCTYITHBI Ha ydeOHOM mopTaie moodle.muctr.ru
[Moprasi aHATUTUYECKON XUMUU (METOUKH, PEKOMEHIAIINH, CIIPABOYHUKH )

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunast snextponnas 6ubiuoreka (hitp://www.elibrary.ru)

ITopranm Ananutndeckas xumus B Poccnn:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JIMLIEH3HOHHOTO IPOrPAMMHOI0 O0ecreYeHus :

Ne HauMeHnoBanue PexBusutshl norosopa | KoaunvecrBo JuueH3ui Cpok okOHYAHUA
LI MPOrpaMMHOI0 MOCTABKH AelcTBUS JTHIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBoOoano He orpannuenno beccpouno
pacnpoctpansiemoe [10

2. LibreOffice CBoOoaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

3. ABBYY FineReader CBoOoaHo He orpannuenno beccpouno
pacnpoctpansiemoe [10

4, . CBo06oiHO He orpannuenno beccpouno

7-Zip

pacmpoctpansiemoe [10

5. Google Chrome CBo06oiHO He orpannuenno beccpouno
pacmpoctpansiemoe [10

6. VLC Media Player CBobosHO He orpannuenno beccpouno
pacmpoctpansiemoe [10

7. Discord CBo06o1HO He orpannuenno beccpouno
pacnpoctpangemoe 110

8. Autodesk AutoCAD CBobonHO He orpannuenno Bbeccpouno
pacnpoctpangemoe 110

9. IntelllJIDEA CBo06o1HO He orpannuenno beccpouno
pacnpoctpangemoe 110

10. FreeCAD CBo06o1HO He orpannuenno beccpouno

pacmpoctpansiemoe [10
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http://www.chemical-analysis.ru/
http://www.chemical-analysis.ru/
http://analyt.chem.msu.ru/
http://www.elibrary.ru/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/default.aspx
http://www.jetbrains.com/idea/buy/license-matrix.jsp

11. SMath Studio CBobonHO He orpannuenno Bbeccpouno
pacnpoctpansemoe 110
12. Kontpakt Ne 90-  Jlunensus g akTuBauuu 12 mecsneB
1339A/2021 ot Ha pabovuX CTaHIMAX, |(€KEroHOE MPOICHUE
Corel Academic Site 07.09.2021 MOKPBIBACT BCE paboune | TOAMUCKH C IIPAaBOM
Standard MECTa B YHUBEPCHUTETE nepexoja Ha
OOHOBJIEHHYIO BEPCHIO
MIPOJTYKTA)

13. KonTpaxt Ne 90- 500 nuuen3uit 12 mecsnes
Kaspersky Endpoint 1339A/2021 ot (e’xxeroHOE MPOIJICHHE
Security ans GusHeca — 07.09.2021 TOAIMHUCKY C TIPAaBOM
CranmaptHblii Russian nepexoja Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJTYKTA)

14. CBoOoano He orpannuenno beccpouno

GIMP
pactpoctpansiemoe [10
15. |OBS (Open Broadcaster CB000HO He orpanuuenHo beccpouno

Software) Studio

pacnpoctpansiemoe [10
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12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS IMTPOT'PAMMBbI

HaumenoBanue
pa3aeJioB

OcHOBHBIE TOKA3ATEJIH OLEHKU

@®opMbI U METOAbI
KOHTPOJISA M OLleHKH

Paznen 1. Unentudukamnms
HMOHOB 3JIEMEHTOB B pacTBOpax

3naem:

nporecchl pOpMUPOBAHHS
AQHAJMTUYECKOTO CUTHAJIa, OCHOBHBIE
IIOHATUS, TEPMUHBI, IPUEMBI
Ka4yeCTBEHHOTO aHAJIM3a

Ymeem:

MPUMEHSTh IPUOOPETEHHBIE
TEOPETHUUECKUE 3HAHUS U MPAKTUUECKUE
HABBIKU B IPAKTUYECKOM 1€ATETHbHOCTH

Braoeem:

METOJO0JIOTHEN KaueCTBEHHOT'O
aHajm3a, aJilroOpuTMaM Ka4€CTBCHHOT'O
aHaJIM3a, CUCTEMOM BLI60pa
KauyeCTBEHHOI'O aHAJIM3a IS TOW WJIH
WHOU HpaKTquCKOﬁ 3aJa4n

OrneHKa 3a
naboparopHbie pabOTHI

OrneHKa 3a
KOHTPOJBHYIO PaboTy

O11eHKa 3a HTOTOBYIO
KOHTPOJBHYIO PaboTy

Pazgen 2. KonmuecTBEeHHBIN
XUMHUYECKUI aHAJIN3

3naem:

npoueccsl popMUpOBaHUS
AHAJIUTUYECKOTO CUTHAJIA

OCHOBHBIC ITOHATHA, TCPMHUHLIL, HpI/IéMLI
KOJIMYECTBCHHOI'O aHaJIn3a

Ymeem:

MPUMEHSTh IPUOOPETEHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTUUECKUE
HAaBBIKM B IIPAKTUYECKOM ESATEIBHOCTH

Braoeem:

METOJIOJIOTHEH KOJIMYSCTBCHHOT'O
aHaJIu3a, aropuTMaMu
KOJIWYECTBEHHOI'O aHaJIn3a, CUCTEMO
BBIOOPA KOJMYECTBEHHOTO aHaIN3a JJis
TOW WJIM UHOW MPAKTUYECKOM 3a/1a4n

Onenka 3a
nabopaTopHbIe pabOThI

Orenka 3a
KOHTPOJIbHYIO paboTy

Or1eHka 3a
WHAUBHUIyalIbHbIE
JIOMANIHUE 3aaHUS

OrneHka 3a UTOTOBYIO
KOHTPOJIBHYIO paboTy
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Pasznen 3. Beenenune B pusuko- | 3naem: OueHka 3a

XUMHUYECKHE n1abopaTopH abot
nporecchl GOpMUPOBAHUS PaTOPHYIO P y
(MHCTpyMEHTaIbHbIE) METOBI
AHAIUTUYECKOTO CUTHAJIA B OneHka 3a UTOTrOBYIO
aHaIM3a

HHCTPYMCHTAJIbHBIX METOAaX aHallnu3a KOHTPOJIbHYIO pa60Ty

PacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUMN
B CTaHJApPTHBIX MPUOOpaxX ITUX
METOJI0B

OCHOBBI METPOJIOTUU B COOTBETCTBHH C
pexomenpanuamu MHOITAK

Ymeem:

PUMEHSTH IPHOOPETEHHBIE
TEOPETUYECKUE 3HAHUS U IIPAKTUYECKUE
HAaBBIKM B [IPAKTUYECKOMN NEATEIBHOCTU

Braoeem:

METO0JIOTUEN HHCTPYMEHTAJIBHBIX
METOJI0B aHAJIN3a, UCIOJIb3YEMbIX B
COBPEMEHHOM aHAIUTHYECKON
IIPAKTUKE

OLIEHKOH BO3MOKHOCTEH METOIOB
aHajgns3a

OCHOBHBIMH CLIOCOOaMHU
METPOJIOTHYECKO 00paboTKH
pe3yIbTATOB KOJIMYECTBEHHOTO
XMMHYECKOTI'0 aHAJIM3a Ha OCHOBE
OXMA

13. OCOBEHHOCTH OPTAHM3AIINM OBPA3OBATEJBHOI'O IMTPOIECCA
JUIA WHBAJIMIOB W JIUI C OrPAHWYEHHBIMH BO3MOXKXHOCTSIMH
3JIOPOBBSI

OOyueHne UWHBAIMJIOB M JIMII C OrPAaHUYCHHBIMM BO3MOXKHOCTSIMH  3JI0OPOBbS
OCYIIECTBIISIECTCSA B COOTBETCTBHH C:
— Ilopsaxkom opraHuzalMd M OCYLIECTBIEHHMS 00pa3oBaTeNbHON JAEATENBHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMmaM CIeHUalIuTeTa,
nporpammam maructparypsl (Ilpukaz Munoopuayku PO ot 05.04.2017 Ne 301);
— [lonoxxeHuem o MopsIKe OpraHU3ally U OCYIIECTBIEHUS 00pa30BaTENbHON AEATENbHOCTHU 10
0o0pa3oBaTeNbHBIM IpOrpaMMaM BBICILIEr0 00pa3oBaHUsl — IMporpaMM OakajaBpuara, Iporpamm
criequanurera, nporpamm Maructparypsl B PXTY um. JI.1. Menneneesa, NpUHATBHIM peLICHUEM
Vuenoro cosera PXTY wum. JI.W. Menneneea ot 30.10.2019, npotokon Ne 3, BBEJAEHHBIM B
nericrtue npuka3zom pexropa PXTY um. [I.1. MenaeneeBa ot 14.11.2019 Ne 646A;
— MeronuyeckuMu peKOMEHJALUsIMU [0 OpraHu3aluyd 00pa3oBaTENBHOIO Ipolecca s
00y4YeHHsI UHBAJUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBbsl B 00pa30BaTEIbHBIX
OpraHM3alysaX BbICHIEro oOpa3oBaHHWs, B TOM YHCJIE OCHALIEHHOCTH 00pa30BaTEIbHOTO
npoiiecca (yTBepakJIeHbl 3aMecTuTeneM MunucTpa oOpasoBanust U Hayku PO A.A. KiumoBsIM
ot 08.04.2014 Ne AK-44/058H).
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