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Hamnpasnennocts (nmpoduis) 06pa3zoBaTeIbHOM MPOTpaMMbl bHOJIOTHS ¥ XUMUS
KBanudukauus 6akanasp

CocraBurenb: Pomainkosa FO.T.

JOKYMEHT NOAMNMCAH
SQNEKTPOHHOW NOAMNUCHLIO

CepTudukat: 4CD9ID374E2F69F6DB7FF82363E44AD3B
Bnapeneuy: XonmHa Mapusi BanepbesHa
DevictBuTteneH: ¢ 14.04.2023 po 07.07.2024




1. Haznauyenue GoHIa OLIEHOYHBIX CPEACTB

1.1. Heabsw cozganusas OPOC mo aucuuminHe «DPU3HKO-XMMHYCCKUE METOJBI aHAIM3a»

ABIISICTCS YCTAHOBJIGHUE COOTBETCTBHUSI YUEOHBIX OCTM)KEHUH 3alUIaHUPOBAHHBIM peE3yJibTaTaM
oOydeHust U TpeOOBaHUSIM paboUuel MPOTrpaMMBbl TUCITUTUTHHBI.

1.2. ®OC pazpaboTan Ha OCHOBaHMM HOPMATUBHBIX IOKYMEHTOB:

— (eepaIbHOrO rOCyIapCTBEHHOI'O 00Pa30BaTENBHOTO CTaHAapTa BBICIIETO 00pa30BaHuUs 110
HanpasieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3oBaHue (C ABYMs HpOGMIIMU
MOATOTOBKH) (YpOBEHb OakajgaBpuaTa), yTBEpKACHHBIM ITPHUKa30M MUHUCTEPCTBOM O00pa30BaHUS U
Hayku Poccutickoit penepanun ot 9 dpepans 2016 . Ne 91;

— o0Opa3oBaTenbHON MporpaMmbl «BHOJOTHS M XUMUNY», OYHOW (OpPMBI 0O0YyUEHUS BBICIIETO
oOpa3oBanus 1o HampaBieHHuto moAroToBku 44.03.05 Ilemarormdeckoe obOpa3zoBanue (¢ IByMs
PO UIIMHU TTOATOTOBKH);

— [onoxenuss o gopmupoBaHuu (OHAA OLEHOYHBIX CPEICTB ISl TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH, NMPOMEXKYTOYHOH M MTOTOBOM AaTTeCTallud OOYyYaroluxcs Mo 00pa3oBaTeNbHBIM
porpaMMaM BBICHIET0 00pa3oBaHUsl — MporpamMMam OakajaBpuaTa, IporpaMMaM CIICHHAIUTETa,
porpaMMaM MarucTparypbl, MporpaMMaM MOJATOTOBKM HAy4YHO-TIEAarornyeckux KaJpoB B
acupaHType — B (eaepabHOM TOCYJapCTBEHHOM OFO/DKETHOM OOpa3oBaTEIbHOM YUYPEKICHUH
BhIcIIero oopa3oBanus «KpacHOSIpCKUil rocy1apcTBEHHBIN MeAarornueckuil yausepcurer um. B.IL

ActadneBa» yTBEpKASHHOTo puka3oM pekropa Ne 297 () ot 28.04.2018.

2. Ilepeuenn KOMIIeTeHI M, MO/IJIEKAIMX ¢popmupoBanmnio B paMkax

AMCHUIIMHBI/ MOAYJISA/TIPAKTUKH.

2.1. llepeyeHb KoMIeTeHIUH, (GOPMUPYEMBIX B IIpoIiecce U3yueHHs YueOHOW (03HaKOMUTEILHOH)

OPaKTUKA (PUBHKO-XMMUYECKUE METOABI AHAJIN3A):

e JIK-1: CmocobGeH ocBauBaTh W HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHMA M IMPAKTUYECKHE
YMEHUS ¥ HaBBIKU B NIPEIMETHOM 00JIaCTH MPU PELICHUH NPOo(ecCHOHANbHBIX 3ajay,
0 [IIK-1.1: 3HaeT cTpyKTypy, COCTaB U TUIAKTUUECKHUE €AMHHUIBI TPEIMETHON 00IacTH
(mpermoaBaeMoro nmpeamMeTa)
0 IIK-1.2: Ymeer ocymecTBIsAT, OTOOpP YU€OHOTO COAEpIKaHUS Ul €ro peaan3aluy B
pa3nuyHbIX (hopMax o0yueHHs B COOTBeTCTBUH ¢ TpeboBanusimu ®I'OC OO
o IIK-1.3: [demoHCTpupyeT yMeHHE pa3pabaTbiBaTh paziuyHbie (OPMBI yUeOHBIX
3aHATUH, NPUMEHATb METOJbl, IPUEMBbl U TEXHOJOTMU OOydYeHHs, B TOM 4YHCIE

nH(pOpPMAalLOHHbIE



3. @oH/ OLEHOYHBIX CPEACTB JJIsl MIPOMEKYTOUYHOM aTTecTAlul

3.1. ®OoHABI OIIECHOYHBIX CPEACTB BKIIIOYAIOT: 3a4eT.

® OIICHOYHOE CPEJCTBO | — BOIPOCHI K 3a4eTy.

3.2. OueHouHbIE CpeAcTBa

3.2.1. OueHo4YHOE CPEACTBO: BOMPOCHI K 3a4YETY.

Kputepuu oneHnBaHus O OLIEHOYHOMY CPEACTBY 1

®opmu | IIpoaBUHYTBIH YPOBEHB ba3oBblii ypoBeHb Iloporosslii ypoBeHb

pyemble copmupoBaHHOCTH copMHpPOBaAHHOCTH copMHpOBaAHHOCTH

KOMIIET KOMIIETEeHII Ui KOMIIEeTeHIH A KOMIIEeTeHIH A

eHIIHH (87-100 GamoB) (73-86 OamnoB) (60-72 6amma)*
OTJIMYHO/3a4TEHO XOPOIII0/3a4TEHO YAOBJICTBOPUTEILHO/3aUTe
HO

IK-1.1 | O6yuarouuiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
IPOJIBUHYTOM YPOBHE 6a30BOM ypOBHE 3HAET MIOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYpPY, COCTaB U | CTPYKTYPY, COCTaB U CTPYKTYpPY, COCTaB H
TUAAKTHYECKUE SANHUIBI | TUJAKTUYCCKUE SIUHUIBI | TUIAKTUYSCKUE CIUHUIIBI
npeaMeTHOM 001acTu IpeIMETHOM obmacTu IpeIMETHOM obmacTu
(mpemno1aBaeMoro (mpenogaBaeMoro (mpenogaBaeMoro
peaMeTa) npeaMeTa) npeaMeTa)

IK-1.2 | O6yuarouuiics Ha OOyuaromuiicst Ha OOyuatromuiicst Ha
POJBUHYTOM YPOBHE 06a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE YMEET
YMEET OCYILIECTBIATh OCYILIECTBISITH OTOOP OCYILIECTBISATH OTOOP
0TOOp yueOHOro y4eOHOTO COCPIKAHUS y4eOHOTO COEePIKAHUS
COJepKaHUA IJIs €TO JUISL €T0 peau3alii B JUISL €T0 peau3alii B
peaM3anyy B pa3NUYHbIX | pa3snudHbIX Gopmax pa3nuYHbIX (hopMax
dbopmax oOyueHuUs B 00y4eHHS B COOTBETCTBUU | OOYYCHHS B COOTBETCTBUU
COOTBETCTBHUU C ¢ TpedoBanusmu OI'OC ¢ TpedoBanusmu OI'OC
tpeboBanusimu ®I'OC OO | OO 00

IK-1.3 | O6yuarouuiics Ha OObyuaromuiicst Ha OOyuaromuiicst Ha

IPOJIBUHYTOM YPOBHE
JIEMOHCTPHUPYET yMEHHE
pa3pabaTbIBaTh
pa3iuyHble POPMBI
y4eOHBIX 3aHATHH,
HIPUMEHSATH METO/IBI,
HPUEMBI U TEXHOJIOTHH
00y4eHUs1, B TOM YHCIIS
UH(POPMALMOHHbIE

0a30BOM ypOBHE
JIEMOHCTPHUPYET yMEHHE
pa3pabarbIBaTh
paznu4Hbie POpMBI
y4eOHBIX 3aHSITHH,
NPUMEHSATH METOJBI,
HPUEMBI ¥ TEXHOJIOTUH
0oOy4eHHs1, B TOM YHCTIE
nH(pOpPMAalOHHbIE

MIOPOTOBOM YPOBHE
JIEMOHCTPHUPYET yMEHHE
pa3pabarbIBaTh
paznu4Hbie POpMBI
y4eOHBIX 3aHSITHH,
HNPUMEHSATh METOJBI,
MPUEMBI ¥ TEXHOJIOTUH
0oOy4eHHsI, B TOM YHCIIE
nH(pOpPMalMOHHbIE




4. ®oH/1 OLIEHOYHBIX CPECTB JIsl TEKYLIero KOHTPOJIS yCleBaeMOCTH
4.1. ®oHABI OLIEHOYHBIX CPEJICTB BKIIIOYAIOT:
® OIICHOYHOE CPEJICTBO 2 — BXOJIHON KOHTPOJIb (TECTHPOBAHHME),
® OIIEHOYHOE CPEJICTBO 3 — COCTABJIEHNE KOHCIIEKTOB JIEKLIUH MO TeMaw,
® OIICHOYHOE CPEJCTBO 4 — OTUETHI 1O JTabOpaTOPHBIM paboTam,
® OILIGHOYHOE CPEACTBO 5 — PElICHUE 33/1a4 110 TeMaM,
® OILIGHOYHOE CPeACTBO 6 — MHAMBUAYAILHOE JOMAIIIHEE 3a/1aHue,
® OILIGHOYHOE CPEICTBO 7 — MUCbMEHHAasi KOHTpoJIbHast pabota Nel,
® OIICHOYHOE CPEJCTBO 8 — MUChbMEHHAsi KOHTPOJIbHAs paboTa No2,
® OIICHOYHOE CPeACTBO 9 — HamucaHue pedepara.
4.2. Kpurtepuu olieHUBaHUs
4.2.1. Kpurepun OIEHUBAaHUS CM. B TEXHOJOTHMYECKOH KapTe pEeUTHHra Mo y4eOHOi
(03HAKOMHUTENEHOM ) MPaKTHKE ((HPU3UKO-XUMHUIECKHE METO/Ibl aHATN3a)

4.2.2. Kputepun o1ieHUBaHUS IO OIEHOYHOMY CPEJICTBY 2 — BXO/JIHOI KOHTPOJIb (TeCTUPOBAHHE).

KomnnuectBo 0amuios

Kpurepun onienuBanus .
(BKJI B pEUTHHT)

BepHbix oTBETOB — 4 1

Bepubix orBeTOB — 8

Bepnbix orBeTOB — 12

Bepubix orBeToB — 16

OB wWN

Bepnbix oTBeTOB — 20 (MakcHMaIbHBIN OaIT)

4.2.3. Kpurepun OLICHWBAHUS 1O OLIEGHOYHOMY CPEJICTBY 3 — COCTABJIEHHE KOHCHEKTOB JeKINi

10 TeMaM.
Kputepuu onenuBanus Koumiectso u6 OB
(BKJIaJl B PSUTHHT)
PackpbITbl OCHOBHBIE TOHSITHSI 10 TEME 3
[TokazaHbI CBSI3U MKy OCHOBHBIMU MOHITHSIMH 3
Hcnonbs3oBanme cxeM 1 yCIOBHBIX 0003HAYEHUH 2
AKKypaTHOCTb, TPaMOTHOCTb, JAKOHUYHOCTh 2
MaxkcuManbHbIN Oai 10

4.2.4. Kputepun OI1ieHUBaHUS TI0 OIEHOYHOMY CPEJICTBY 4 — 0TUYEThI 10 JIA00PATOPHBLIM PAGOTAM.

KonnuectBo 0amwios

Kpurepun oniennBanus .
(BKJIa B pEUTHHT)

Brimonnenue paboThl COrIacHO UHCTPYKITHH 1

Odopmiierne cormacHo TpeOOBaHUAM TIIaHa

[Tonydenue pe3yabTaToB, COOTBETCTBYIOIIUX IIEITH PaOOTHI

1
1
CamocrosTensHOEe (OPMYIMPOBAHUE BHIBOJIA 1
MaxkcuManbHbIN Oai 4




4.2.5. Kputepun orieHHBaHuUs 1O OLIEHOYHOMY CPEZCTBY D — pellieHHe 3a/1a4 M0 TeMaM.

KommmuectBo 0aioB

Kputepuu onenuBanus N
(BKJIaJl B PEUTHHT)

3a Ka)IyI0 BEpHO PEUICHHYIO 3a/1a9y 1

MaxkcumanpHbii 0a (3a 10 3amayg) 10

4.2.6. Kpurepuu OIIEHUBAaHHS II0 OIEHOYHOMY CPEACTBY 6 — HMHJAMBHAYAJbHOE JioMalllHee
3a/1aHue.

KomnnuectBo 0amwios

Kpurepun onienuBanus .
(BKJIaJ B PSUTHHT)

3a Ka)kJ10€ BEPHO BHIIIOJHEHHOE 3a/laHNe 2

MaxkcumanbHbIN Oamt (3a 3 3a1aHus) 6

4.2.7. Kputepun olleHHBaHUS 10 OLCHOYHOMY CpPEACTBY 7 — NUCbMEHHasl KOHTPOJAbHasi padoTa
Nel.

KommmuectBo 0amioB

Kputepuu onenuBanus N
(BKJIaJl B PSUTHHT)

3a Ka)x710€ BEpHO BBITIOJIHEHHOE 3a/IaHHE 1

MaxkcumanbHbIi Oam (3a 6 3amaHuii) 6

4.2.8. Kputepun O1leHHBaHHS TIO0 OIEHOYHOMY CPEJICTBY 8 — MHMCbMEHHAsi KOHTPOJIbHAasA padoTa
No2.

KonnuectBo 0amwios

Kpurepun onienuBanus .
(BKJIaJ B PSUTHHT)

3a Ka)kJ10€ BEPHO BHIIIOJHEHHOE 3a/1aHNe 2,5

MaxkcumanbHbIN Oam (3a 4 3a1aHus) 10

4.2.9. Kputepuu orieHHBaHUs 0 OLIEHOYHOMY CPE/CTBY 9 — HanmucaHue pedepara.

Kpurepuu onenuBanus Komnuecrso v6 wLIOB
(BKJIaJ B PSUTHHT)

PackpbITo conep:kanue TeMsl pedepara 3
['myOGuHa u oxBat IUTEpATypHI 1O TeMe pedepara 2
[TokazaHa aKTyalbHOCTh TEMBI, HAJTUYHE BBEACHHS M 3aKIIOUCHUS, 3
COJIep KalIero BEIBOJIBI IO IPOICTIAHHOM paboTe

AKKypaTHOCTb, TPaMOTHOCTb, JAKOHUYHOCTh 2
MaxkcuManbHbIN Oai 10




10.

11.

5. Ouenounble cpeacTBa (KOHTPOJILHO-U3MEPUTEIbHbIE MATEPUAJIbI)

5.1. OneHo4HbIe cpeACTBA JJIsl IPOMEKYTOYHOM aTTecTalnu

5.1.1. TunmoBbIe BONMPOCHI K 3a4eTy (omeHouYHoe cpeacTBo Nel)

JaiiTe kmaccudukanuio METOIOB aHaau3a B XuMuH. OxapakTepusynTe (PU3NKo-XUMHUUYECKHE
MeTO/bI aHanu3a. PackpoiiTe MOHATHS: aHAIMTUYECKUI CUTHAJI, TPayupoBOYHas (pyHKIHS,
YYBCTBUTEIBHOCTD, Mpenen oOHapyxeHus, GoH. [lepeuriciure JOCTOMHCTBA U HEJOCTATKU
(U3UKO-XMMHUYECKUX METO/I0B aHAJIH3a.

OxapakTepuzyiTe ONTHYECKHE METoAbl aHaim3a. llepeunciure XapakTEpUCTHKU
SJICKTPOMAruuTHOIO MU3JIYUCHUA. I[aﬁTe OMMPCACIICHUC TIOHATHUIO CIICKTP HU3JIYUYCHUA.
Onummre cxemy npubopa MOHOXpPOMATOPA.

OxapakTepu3yiite METOJ aTOMHO-3MHCCHOHHOIO CHEKTpPaJbHOrO aHaiau3a. Onummre
IOPUHIUI METOJa, pPacCKaxuTre o0 MCTOpUM ero pas3BuTusa. JlaiiTe CpaBHUTENIBHYIO
XapaKTEPUCTUKY MCTOUYHUKOB BO30OYXKACHUS: IUIAMs, SJIEKTPHUECKas JIyra, JIEKTPHUEcKas
HCKpa, BBICOKOYACTOTHAsI UHAYKTUBHO-CBSI3aHHAS I1a3Ma.

[lepeuncaure crnocoObl pPEerUCTpallMM CIEKTPOB B aTOMHO-DMHUCCHOHHOM CIIEKTPaJIbHOM
aHanmuze. OXapakTepu3yuTe KayeCTBEHHBIM W KOJWYECTBEHHBI aTOMHO-3MHCCUOHHBIN
CIIEKTPAaJIbHBIN aHAJIN3.

OxapakTepu3yiTe METOJ  MOJICKYIISIPHO-aICOPOIIMOHHOTO  CIIEKTPAJIbHOTO  aHaIn3a.
Onummure TPUHIIAIT METO/Ia, PACCKaXUTe 00 uctopuu ero pa3Butus. ChopMymupynTe 3aKoH
byrepa-Jlam6epra-bepa. [lepeuncnure ocHOBHBIE Y31l TPHOOpa CIEKTpOPOTOMETpA.

HazoBure ocobGeHHOCTH (DOTOMETPUUECKUX pEaKUui. YKaKUTE YCIOBUS MPOBEACHUS
dboTomerpuueckoro aHanuza. Jlaiite omnpeaeneHuss OCHOBHBIM  moHATHsSM: DOK,
CBETOQMIBTP, KioBeTa, Kod(pduuueHt cBerononrouienus. IlpuBeaure mpumepsl
UCTIONIF30BAaHUS METO1a POTOMETPHH B KAUECTBEHHOM U KOJTMYECTBCHHOM aHAJIH3E.

OxapakTepu3yiTe dIEeKTPOXUMHUYECKHE METOAbl aHAIN3a, MPUBEAUTE UX KIIACCU(PUKAIIHIO.
[Harite OTpeICIICHUS OCHOBHBIX TTOHATHIA: AIIEKTPOXUMHYECKAs sueika,
BHGKTpOXI/IMI/I‘IeCKI/II\/'I IIOoTCHOUAI, KOJIMYECTBO SJICKTPUYCCTBA, yYACbHad
3JIEKTPOIPOBOAHOCTH PACTBOPA.

OxapakTepu3yiiTe MeTO/1 dJIEKTPOrpaBUMETpUIecKoro ananusa. [Ipuseaure GopmynrpoBKku
3akoHOB Dapases. YkaxuTe 00J1acTi MPUMEHEHUS METO/Ia.

IIpoBenuTe CpaBHUTEINBHBIM aHAIU3 IIPOLIECCOB DJJIEKTPOJIM3a B pacIylaBe U pPacTBOpeE
JIEKTPOJIUTOB (C MHEPTHBIMU M aKTUBHBIMHU 3JIeKTpoAaMu). OXapakTepu3yiTe KaToAHbIE U
AQHOJHBIC TMPOLECCHl MPH AJIEKTpOIM3e. YKaxuTe (HOopMydy A pacueTa OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHOTO  IOTEHIMANAa  penoKc-napbl. JlaliTe  OmpeneNeHue  MOHATHUIO
CTaHJAPTHBIN IEKTPOIHBIN IOTEHIIUAIL.

OxapakTepu3yiTe METoJ KyJOHOMETpuuyeckoro ananuza. OOBSICHUTE MPUHIMI PadOTHl U
npuBennuTe Kiaccudukanuioo Mmerona. Jlalire ompeneneHUe MOHATHUIO SJICKTPOXHUMHUSCKUN
SKBHUBAJICHT. YKa)XUTe 00JaCTH MPUMEHEHHS METO/IA.

OxapakTepusyiiTe MeToJ NOTEHIMOMETpUUYECKOro aHaiuza. [lpuBenure ypaBHEHUE
Hepucra. [laiite onpenesieHME MOHATHIO CTAHAAPTHBIA SJIEKTPOXUMHUYECKHI MOTEHIHAI.
IIpuBenure  mpumepbl  NPUMEHEHUS  METOJOB  NPAMOM  IOTCHIUOMETPUH U
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[IpuBenute kmaccuuKanuio >7MeKTPoaoB. ONMUIINTE CTPOCHHE AIIEKTPOAOB 1-To U 2-TO
pola, penokc-aeKTpofoB. OOBsACHUTE NPUHOUN pabOThl 3JEKTPOJOB CPABHEHUS:
XJIOpCEPeOPSHHBIN SIEKTPOJI, KAJIOMEIbHBIN 3JIEKTPOJI, XUHTUAPOHHBIN JIEKTPOJ.

Onummre cTpoeHHe W OOBSICHUTE MPHUHLMI PabOThl CTEKISIHHOTO 3JeKkTpoaa. OO0bsicHUTE
npuHun padotsl pH-metpa. [IpuBenuTe Ki1accuPpUKAINIO HOHCEIEKTUBHBIX 3JICKTPOJIOB.

Onumure NPUHLIMI METO/Aa KOHIYKTOMETpHuecKoro aHanuza. [IpuBeaute ompeneneHus
OCHOBHBIX TOHSATHM: yAEJIbHOE CONPOTHUBJICHHUE, yJAEIbHas 3JIEKTPOIPOBOJHOCTb,
SKBUBAJICHTHASl AJIEKTPONPOBOAHOCTh. ChopMynupyiTe 3aKOH HE3aBUCHUMOTO JIBHIKEHUS
nonoB Konbpayma. Ykaxure 0061acTi IPUMEHEHHS METO/IA.

JlaiiTe ~ CpaBHUTENbHYIO  XapaKTepUCTUKY  BUJOB  KOHAYKTOMETpUHU:  MpsiMas
KOHJIYKTOMETpPHSI, KOHAYKTOMETPUYECKOE THUTPOBAHUE, BBICOKOYACTOTHOE THUTPOBAHUE.
VYkaxkuTe 001acTi IpUMEHEHUsI KOHAYKTOMETPHUU.

OxapakTepu3yiiTe NpPUHLHUI TOCTpOeHUs mnoisiporpammsel. IlpuBenure onpeneneHus
OCHOBHBIX TOHATHI BOJIBTAMIIEPOMETPUUECKOTO METO/Ia AHAJIM3a: PTYTHBIM Kamaroliui
DNIEKTPOJ, TOJSApU3ANMS, JCTONSPU3ATOP, OCTAaTOYHBIA TOK, (apageeBCKUil  TOK,
npeaenbHblid qudY3HOHHBIN TOK, MOJISpOorpamMMma, MoJIsaporpaduuecKue BOJTHBHI.

JlaiiTe XapakTepUCTUKY KaY€CTBEHHOTO M KOJIMYECTBEHHOTO MOJIIPOrpaguuecKoro aHaimu3a.
VYkaxkuTte 001acT IPaKTUYECKOTO MPUMEHEHUs NoJsiporpaduu.

Oxapakrtepu3syiite xpomarorpapudeckiue MeToAbl aHanu3a. lIpuBenuTe KiacCUPUKALIUIO
MeT010B XpomaTorpaduu. ONUIuTe crocoObl MOTYyYeHUsT XpoMaTorpaMm. Pacckaxkure nmpo
onbITel M.C. IBera.

OnuimmTe METOJ SIIOCHTHOW KOJIOHOYHOW XpomaTtorpaduu. OOBSICHUTE MPUHITUIT pabOTHI
MeTOoJ1a. YKaKuTe 00JacTH MPAKTUIECKOTO MPUMEHEHHS METO/1a.

OxapakTepu3yiTe METOAbl Ta30BOM M JKHJIKOCTHOW Xpomatorpadguu. OmummTe MPUHITAT
paboTbl  MeTomOB.  YKaxuTe 00JacTH  MPAKTHYECKOrO  MPHUMEHEHHS  METO/I0B
XpoMaTorpa(uuecKkoro aHajinsa.

OOpsicHUTEe TpUHIMN MeToga OyMmaxkHOH  Xpomartorpaduu. Ykaxure o01acTu
HPaKTHYECKOTO MTPUMEHEHUS METO/1a.

OOBsicHUTE TPUHIUI METOJa TOHKOCIOWHOW Xpomartorpaduu. VYKaxure 001acTi
HPaKTHYECKOTO MTPUMEHEHUS METO/1a.



5.2. OueHo4YHbIe CpeACTBA IJIsl TeKYlero KOHTPOJIsl ycIeBaeMoCTH

5.2.1. BxogHo#i KOHTPOJIb (TecTUPOBaHUeE) (OIIEHOYHOE CpeacTBO Ne2)

1. Kakx evtuucnaemcs MOonApHaa  macca IKeueaienma 6 peéaxKuusax OKUCIIeHUA-

eoccmanoenenusn?

1) monspHasi Macca JeTUTCS Ha YUCIIO HOHOB BOJIOPO/IA, YUACTBYIONIUX B PEAKIINH;

2) MOJIIpHAs Macca JICIUTCS Ha YKCII0 HOHOB THAPOKCH/IA, YYACTBYIOLIMX B PEAKIIUH;

3) MossipHas Macca JEJIUTCS Ha MPOM3BEACHUE CTCIICHU OKHCICHHS METajljla Ha YHUCJIO aTOMOB
MeTaa;

4) monsipHas Macca JICIUTCS Ha YUCIIO0 AJICKTPOHOB, YYACTBYIOIIUX B PEAKIIHH.

Yem noJlb3yromcsn onsa xapakmepucmuKku OKUcCiumejlbHO-60CCMAHOBUME/IbHbLX HPOI{BCCOK?

1) 3HaYEHUSMH DIEKTPOOTPHULIATEIHHOCTH JIIEMEHTOB;
2) 3HAYCHHUSMH PEOKC-TIOTCHIMATIOB,;

3) YHMCIIOM MPHUHSTHIX WK OTJAAHHBIX 3JICKTPOHOB,;

4) 3HAYCHHUEM CTCTICHH OKHCIICHUSI.

Ymo nazvieaemcsn cmam)apmnbm pedokc-nomenuuaﬂwu?

1) moTeHIuMAaN mapel, U3MEpEeHHBIH pu Temmnepatype 0°C;

2) TOTeHIMaN Tapbl, U3MEpeHHbI 1pu Temmeparype 18-25°C; KOHIIEHTpaluu MOHOB PaBHBI
MEXIy COOOi;

3) moTeHIMaN TMapbl, U3MEPEHHBIN Mpu Temreparype 18-25°C npu akTHBHOW KOHIICHTpPAIHH
MOHOB 1 MOJIB/JT B Tape co cTaHAApPTHBIM BOJOPOIHBIM AJIEKTPOIOM;

4) moTeHIMaN napkl, U3MEepeHHbIN pH Temrepatype 0°C, mpu ak THBHOW KOHLIEHTPALUK HOHOB
1 mons/m.

Kaxasn ¢popmyna ucnonwvzyemcsa ona evtuucaenusn 3/[C?

1) SAC = Eowues — E socer; 3) OZIC = Eoxuen T+ Esocer;

2) OAC = Egocer — E oxien; 4) OC = Eowuen + 0,058/ - 19(Coxncal Crocer)

Ilpu kaxkom 3nauenuu 3/]C npomekaem oKuciumeaIbHo-60CCManOGUmMeENbHbLI npoyecc?
1)3AC =0; 2) DJIC <0; 3) 3AC > 0; 4)21C = 1.

Ilpu xaxkom u3z ykazaunwvix 3nauenuni 3/[C 6 nepeyrw ouepedv npomexaem OKUCIUMETbHO-
6occmanogumenvHulii npoyecc?

1) npu Haumenbiem 3HaucHun JJIC;
2) npu HanbonbieM 3HayeHuu D/1C;
3) He 3aBucut ot Benuuunbl DJIC.

Kem u kozoa o6v110 npednoiceno ypagnenue pacuema peaibHovlX HOMEHUUAN08?

1) Appenunycom B 1887 r.; 3) OctBanbaom B 1894 r.;
2) Hepucrom B 1889 r.; 4) IlunossiM B 1903 1.

Om Kaxkux d)akmopos 3asucum eeéliudurna peajilbHo2o 3JleKmp00H020 nomenuuaﬂa?

1) OT KOHIIEHTpAIIHH;

2) OT TeMIIEpaTypHI;

3) OT KOHIIeHTpaIKH, TemMrepaTypbl u pH pactBopa;
4) ot koHnentpauuu u pH pactsopa.



10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

Kakyro eenuuuny moxcno paccuumams no popmyne E = E° + 0,058/z - 19(Coxnca/Crocer)?

1) peanbHbBIi peAOKC-TIOTCHIINAT,

2) cTaHIapTHBINA PEAOKC-TOTECHIIAAT;

3) DJIC peakium;

4) obnacTh mepexoja peaoKC-uHANKATOPA.

Ykarcume oxucnumenvno-eéoccmanosumensvhylo napy, Ha ROMEHUUA KOMOPOIU 61usem
PH cpeour.

NIYRF 2) Fe** | Fe®*; 3) Cr,0,% 1 2Cr*"; 4) Ce* | Ce*.
Pacnonoxncume xumudeckue coemuHeHus PbO,, Bry, K,Cr,O7, |, B mopsake yObIBaHUS HX

okucuTenbHoil ciocoGHocth. E° (PhO,/Ph?") = 1,46 B; E° (Bro/2Br™) = 1,09 B; E° (1,/2)7) =
0,52 B; E° (Cr,0/* 12Cr**) = 1,33B.

l) l>: Bro; KoCroOg; Pb02 2) Br,: KoCr,O7; PbOZ; lo. 3) PbOZ; K>Cr,07; Bry: 1o,
Onpedeﬂume CaMBIﬁ CHHBHBIﬁ BOCCTaHOBUTCIIb, I/ICHOHB3y51 3HAYCHHUA OKUCIUTCIBbHO-

BOCCTAHOBHTEILHEIX MOTCHIMATOB PE/IOKC-Nap: E® (zn**/zn% = - 0,76 B; E® (AIF/AI°) = -
1,66 B; E° (Cu®*/Cu®) = + 0,34 B; E° (Cl,/2CI") = + 1,36 B).

1) AI°% 2) Zn%; 3)CI; 4) Cu®.
Onpedenume Kakoil U3 METAJJIOB Jierdye pacTtBopsieTcss B Boae. CTaHIApTHBIE IIEKTPOJHBIE

MOTEHIMAIBI MeH, Maruus, cepeOpa u Mapranua pasHsr: E° (Cu?*/Cu®) = + 0,34 B, E® Mg?'/
Mg’ =-2,37 B, E° Ag*/Ag° = +0,80 B, E° Mn**/Mn° = - 1,18 B.

1) mapraner, 2) Menp, 3) cepedpo; 4) MarHui.

K cunvnvim 3nekmponumam omnocamca:

1) H3POy; 2) HCI; 3) NaOH; 4) H,COg; 5) H,S.

Kakoe u3 ykazannvix geujecme npu pacmeopeHuu ¢ 600e 0aém ciadpouies10unyio peaKyuo:
1) NHj3; 2) SOy; 3) COy; 4) H,S.

Yemy pasno 3nauenue pH 0,01M pacmeopa HCI?

1) 1; 2) 2; 3) -1; 4) 10

Kakumu xamuonamu odycnoenena sxcecmrkocms 600ot?

1) KaTHOHAMHU KaJIbIIHsI U HATPHS; 3) KaTHOHAMHM HATPUS U KaJIHs,

2) KaTHOHAMH MarHus U HATPUS; 4) xaTHOHAMHU KaJIBIIHS 1 MarHusl.

. B kakux edunuyax eviparcaemcs y#cecmrkocms 600ut?
1) Mmounb/m, 2) MMOJIB/IT; 3) rpagychl;  4) BepHBI OTBETHI 2 1 3.

Paccuumainme: Yemy paBHa MoJIsIpHasi KOHLEHTpalUsl SKBUBAJIECHTA pacTBOpa MEpMaHIraHara
KaJIMsi, €CJIM Ha TUTPOBAHME HABECKM OKcayata HaTpusi Maccou 0,1256 r B kuciou cpene
nonwio 22,1 M pacTBopa IepMaHraHara Kanus?

1) 0,09677 mons/i; 3) 0,04240 mos/i;
2) 0,08480 momb/m; 4) 0,1696 moan/m.

Paccuumaiime: Yemy paBHa MOJIIpHAs KOHLEHTpalMs SKBUBAJICHTA pacTBOpa IepMaHraHara
Kanus, ecnu Ha TutpoBanue 20,00 M1 pacTBOpa IIaBEJIEBOM KUCIIOTHI, COAEPIKAIIETO HABECKY
11aBesieBoil KuciaoTel Maccor 5,16 r B 400 M pactBopa, uzpacxoaoBano 22,50 M pactBopa
NepMaHraHara Kaaus?

1) 0,364 mos/i; 3) 0,091 mosb/i;
2) 0,182 momb/m; 4) 0,073 momb/m.
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5.2.2. CocTaBJjieHHe KOHCIIEKTOB JIeKIHii M0 TeMaM (o1eHoYHoe cpeacTBo Ne3)
Tema 1. DnexkTponus. DIEKTPOrpaBUMETPHSL.
Tema 2. KynoHomeTpudeckue METObI aHAIIH3A.
Tema 3. KOHIYKTOMETPUYECKHE METObI AHATU3A.
Tema 4. IToTeHIMOMETPUYECKHUE METOIbI AHATIN3A.
Tema 5. BonpTaMIIepoOMETPUUECKUE METO/IbI AHAJIA3A.
Tema 6. CnekTpajapHble METO/IbI aHAIHU3A.
Tema 7. ATOMHO-DMHUCCHUOHHBIE METOIELI aHAJIN3A.
Tema 8. MonexkynsipHas CIIEKTPOCKOIIHSI.

Tema 9. Xpomarorpapudeckiue METOIbI aHATTN3A.

5.2.3. OT4eTsl M0 JIAG0PATOPHBLIM PadoTaM (OleHOUHOE cpeacTBO Ned)

[Tnan otuera o mabopaTopHO padboTe

Tema nnaboparopHoii paboTHI

Lenp mabopatopHOii pabOThI

3amaun 1abopaTopHOI pabOTHI

Marepuansl u 000pyI0BaHNE

PeakTuBbl

Xon paboTsl 1. YpaBHeHHs peakuyil U pacyeT KOJIUYECTB UCXOIHBIX
BELIECTB.

2. PUcyHKH XMMHMUYECKUX YCTAaHOBOK JUIsl CHHTE3A.

3. Onmcanue xoja paboTHl.

4. HabGmroneHust ¥ pe3ysIbTaThl.

5. Pacder KoOmM4YeCTB MNPOAYKTOB pEaKUUU U
OnpeIelIeHUE BbIX0Ja NPOAYKTOB PEAKIUH.

BriBoa o nmaboparopHoii pabote

[Tepedens 1abopaTopHBIX PaboOT:

Jlabopamopnas paboma Nel «INEKTpOrpaBUMETPUUECKOE ONPEACICHUE COACPKAHUS MEIU
B PaCTBOpPE MEIHOT'O KYIIOpOCa».

Jlabopamopnas ~ paboma  Ne2 «[loTeHIIMOMETPUYECKOE  TUTPOBAHHE  CMECH
XJIOPOBOJIOPOTHOM ¥ OOPHON KHCIIOT.

Jlabopamopnas paboma Ne3 «KomopumeTpuueckoe OmNpeaesieHue COACpKaHUS HOHOB
xene3a (I11) B pacTtBope».

Jlabopamopnas paboma Ned «Xpomatorpaduueckuii ananmu3. OmpeseneHue colepsKaHus

WOHOB MarHusi METOJI0M HOHOOOMEHHOM XpomaTorpadum».
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5.2.4. Pemienue 3a1a4 mo TeMaM (OIeHOYHOE CpeacTBO Ne5)
TeMbl MPaKTHYECKUX 3aHATHH (TEMBbI IS PELICHHS 3a]1a4):
Tema 1. DneKTpOIHBIN MOTEHIUAT. DJIEKTPOXUMUYECKUI SKBUBAJICHT.
Tema 2. Dnextponus. 3akoHbl Dapajes.
Tema 3. KoHmykTOMETpHS.
Tema 4. Ontudeckast INIOTHOCTD. 3akoH byrepa-JlamGepra-bepa.

Tema 5. KauecTBEHHBIN U KOJIMUYECTBEHHBIN CIIEKTPAJIbHBIN aHAIN3.

5.2.5. UuauBuayajibHoe JoMallIHee 3aanue (omeHouYHoe cpeacTBo Neb)

Bapuanrt 1

1. Jlomummute ypaBuenne OBP, paccTaBbTe KO3(pPUITMEHTHI, HCTIOIB3YST METOJ JIEKTPOHHOTO

OalaHca UiIn METOL HOJIypeaKI_[I/Ifz'I, YKQXXUTC OKHUCIUTEIIb U BOCCTAHOBUTCIIb.
H,SO3 + I, +H,0 = ...

2. PaccraBbre kKoa(pdunments! B ypaBuenuu OBP, ncnonb3ys MeTon 31€KTpOHHOro OanaHca
WJIA METOJ MOJTyPEaKIIHid, YKaKUTE OKUCIUTENIh U BOCCTAHOBUTEIb. YKaXKUTE HAIPABICHUE
JTAHHOM peaKIuH MPU U3BECTHOM 3HA4YCHHH PH M aKTUBHOCTSAX peareHToB (MoJb/i1). Yucmno

B CKO6KaX COOTBGTCTByeT AKTUBHOCTH BCIICCTBA I10 HOpSI,I[Ky HaAITUCaHUA ypaBHeHI/ISI.
Sb + Br, + KOH = KShO, + KBr + H,0
pH = 8,5 (1-0,001; 2-0,05; 4-0,002; 5-0,03)

3. CocraBbTe CXeMy TallbBAHMYECKOTO JJIEMEHTa, BKJIIOYAIOIIET0 YKa3aHHBIE METaJlIbl.
Paccunraiite 3/1C npu U3BECTHBIX aKTUBHOCTSX MOHOB (MOJB/M), mpu TemmepaTrype 298 K
n Ti. Hamumure >51IeKTpoAHBIE M CYMMAapHBIE YpPaBHEHHUS peaklMil, IPOTEKAaloluX B
raJIbBAHUUYECKOM DJIEMEHTE.

Meb — KagMHii. a(Cd*) = 0,8; a(Cu®") = 0,01; T, = 350 K.

Bapmuanr 2

1. Jonummute ypaBHenue OBP, paccraBpTe K03 PHUITUEHTHI, UCIIONB3YST METO JIECKTPOHHOTO
OanaHca WM METO/I OJYPEaKIHi, YKaXXUTE OKHUCIUTENh 1 BOCCTAHOBUTEb.

Mn(N03)2 + (NH4)28208 + H,O = HMnO, + ...

2. PaccraBbre kO3 dunmentsl B ypaBHenuu OBP, ncnonb3ys mMeTon 31eKTpOHHOro OanaHca
WIIN METOJI TTOJTypEaKINi, YKa)KUTEe OKUCIUTETIb M BOCCTAHOBUTENb. YKAKHUTE HAIPaBICHNE
JTAHHOM peakluu MpH W3BECTHOM 3HaueHHH PH M aKTUBHOCTSX peareHToB (MoJb/i). Yncio
B CKOOKax COOTBETCTBYET aKTHBHOCTH BELIECTBA IO MOPSIIKY HAIMCAHUS YPAaBHCHHUS.

Au + HzSeO4(KOHu_) = Auy(Se0y)3 + H,Se0s
pH = 2,5 (3-0,0005; 4-0,005)

3. CocTtaBbTe CXE€My TallbBaHUYECKOTO »3JEMEHTAa, BKIIIOYAIOIIEr0 YKa3aHHbIE MeETaJUIbl.
Paccunraiite 3/]C npu U3BECTHBIX aKTUBHOCTSIX MOHOB (MOJIB/J), TIpu Temmeparype 298 K
n Ti. Hamumure >5naeKTpoAHbBIE M CYMMAapHBIE YPaBHEHHUS peaklMil, IPOTEKAalolUX B
raJIbBAHUYECKOM DJIEMEHTE.
Keneso — ceunen.  a(Fe?") =0,01; a(Pb?") =0,5; T; = 273 K.
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5.2.6. IIncpbmeHHast KOHTPoOJIbLHast padoTa Nel (omeHo4YHOe cpencTBo Ne7)

1.

Bapuanrt 1
Brruncnure skBUBalIEHTHBIE MAacChl POCHOPHON U YTOIBbHOM KHCIOT B PEaKIUsX:
a. HsPO4 + Ca(OH)2 — CaHPOg4 + 2H20;
b. 2H>CO3z + Ca(OH)2 — Ca(HCO3)2 + 2H20.

IIpu coemunenun 5,6 r >xemeza c cepoil oOpasoBanocy 8,8 T cymbduma xeneza. Haiitu
SKBHUBAJEHTHYIO Maccy »elle3a, €ClIM WM3BECTHO, YTO HKBHUBAJIECHTHAas Macca cepbl paBHa
16 r/momnb.

IIpy pacTBOpeHMHM B KHCIOTE€ HEKOTOPOro Metayuia maccod 1,8 r Beiaenwioch 2,24 1
BOJIOpOJia MPU HOPMAJbHBIX yClIOBUSX. Ompenenure MOJSPHYIO MacCy SKBHBAJIEHTa 3TOTO
MeTasia.

Xnopun xene3a conepxut 34,42% xene3a u 65,58% xnopa. DKBUBAJIEHTHAs Macca XJIopa
35,46 r. OnpenenuTh SKBUBAJICHTHYIO MAcCy JKeje3a.

Kakoe kommuecTBO cepebOpa HYKHO pacTBOPUTH B KOHIICHTPUPOBAHHON a30THOW KHCIIOTE,
yT00BI TONTyunTh 100 T HUTpaTa cepedpa?

Cxonpko 0,02 H. pacTBOpa nepMaHraHaTa Kainus notpedyercs Ha TutpoBanue 20 mu 0,05 H.
pactBopa cynbdara xenesa (I11)?

Bapmuanr 2
Brruucnure sxBUBaJIeHTHYIO Maccy okcua cBuHia (IV) B peaknusx:
a. 4HCI + PbO, — Cl> + PbCl, + 2H20;
b. C+PbO,— CO2+Pb

PaccunTaiiTe MOSIpHYIO Maccy KBUBAJICHTA OJHOTO M3 MeTaiuioB rpynmsl A Tlepuogudeckoit
CUCTCMbI XUMHUYCCKHUX 3JICMCHTOB, CCJIU IMPU COCAUHCHUUN 3,6 I 9TOro MCerajuia ¢ XJIOpomM 6]:1)10
noydeHo 14,1 T conu. DkBuUBajieHTHasE Macca XJjopa paBHa 35,5 r/mounb. HazoBuTte meTan.

Mertann, 3KBHUBaJeHTHass Macca KOToporo 29,35 r/Moiib, BBITECHWJI W3 KHCIOTBI BOJOPOJT
o6beMoM 105 mut mpy HOpMANTBHBIX ycaoBHUsAX. OnpeneanuTe Maccy MeTasia.

Mpibsik 00pa3yeTr Ba OKCHJIa, MACCOBAsl JIOJSI MBIIIBAKA B KOTOPHIX COOTBETCTBEHHO PaBHA
65,2% u 75,7%. PaccuuraiitTe MOJSpHYI0O Maccy SKBHUBAJICHTOB MbIIIbSKAa B 3THX OKCHAAX U
COCTaBbTE UX (DOPMYJIBL.

Kakoe xommuectBo cynbdara nmmaka ZnSO; MOKHO TONYYUTh MpHU B3aumonaerctBuu 150 r
METAJJTUYECKOTO IIMHKA C PACTBOPOM CEPHOM KUCIOTOM?

KakoBa MosipHass KOHIIEHTpAlMs SKBHBAJICHTA IIEpPMaHTaHATa Kallis, €CIM Ha TUTPOBaHHUE
pactBopa, coaepxamiero 0,3044 r H,C,0, - H,0 momwno 24,5 mn pactBopa KMnO,?
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5.2.7. IlucbmMeHHasi KOHTPOJIbHAsI padoTa Ne2 (omeHO4YHOE cpencTBO Ned)
Bapuanrt 1

1. Onruueckas mioTHocTh pacTtBopa KMnOs ¢ konuentpauumeinn 5,0 MKT/cM®, U3MEpPEHHAs B
KIOBETE C TONIMMHON morjiomatomero cios 2,0 cm npu 520 um paBHa 0,400. Paccuuraiite
MOJISIPHBINA KO3 (PHUIHUEHT MOTJIOMIECHUS.

2. B cnexrpe mpoObl Mexay auHusIMH xene3a Ay = 304,26 um u Ay = 304,508 HM nmMeercs erie
OJIHA JIMHUSL. BI:I‘-II/ICJ'II/ITB ,Z[J'II/IHy BOJIHBI 3T0ﬁ JIMHUHN 7\,)(, C€CJIM Ha 3KpaHe CHGKTpOHpOGKTOpa OHa
yAajeHa OT NepBOM JIMHUM KeJie3a Ha 1,5 MM, a OT BTOpOi — Ha 2,5 MM.

3. Monspuslii ko3 duuumeHT ceronoryomenus quruzonara meau (1) B Terpaxiopune yriepoaa
npu Ay = 550 HM pasen 4,52 - 10%, Kakyro MaccoByro 0710 MEOU MOXKHO OIPENETUTh C
TUTU30HOM, €CITU M3 HaBeCKW oOpasna craBa maccor 1,0000 r momyuaroT 25,00 M pacTBopa
mutnzonata B CCly m m3MepsitoT MUHUMAJIbHYIO ONTHYeCKYyo TIOoTHOCTH 0,020 B KroBeTe C
TOJIIIMHOM MoTIomaromero ciost 5,0 cm.

4. OkpallleHHBI PacTBOP COJIM >KeJie3a C MOJIAPHBIM KOA(D(PHUIIMEHTOM TMOTJIONMICHHS, PaBHBIM
4,25 10°, npu KomuenTtpamuu sxenesa 5 - 10% r B 50 My MMeeT 3HAYECHHE ONTHYECKOM
mnoTHOCTH 0,56. OnpenenuTh TOIUMHY TOTJIONIAOIIETO CIIOS.

Bapuant 2

1. K anukBoTHOIi yactu 25.00 cm° pactBopa, coaepkaiero 4.50 MKT/cM® xenesa (IIT) moGaBuIM
M30BITOK pOJAHHWAA Kajdusi W pa3daBuUiau ero A0 KoHedHoro obwema 50.00 cv’. Kakosa
ONTHYECKAasl TUIOTHOCTh TOJIYYEHHOTO pacTBOpa, M3MepeHHas mpu 570 HM B KIOBETE C C
TONIIMHOW TOTJIOMIAIONIET0 cjiosi 2 cM. MomsipHblid KO3 GUIIUEHT CBETOMOTIONIECHHUS
poaanuaHOro Komruiekca pase 5500.

2. Jlns ompeneneHus JIMHBI BOJHBI 33J]aHHOM JIMHUW B CIIEKTPE aHATU3UPYEMOTo o0pasiia Obun
BBIOpaHBI JIBE JIMHHUH B CIIEKTpE Kele3a ¢ JMHaMu BoiH: A = 360,885 u A, = 361,877 uwm.
OtcyeThl 1O IIKaJe M3MEPUTEIBHOIO MHUKPOCKOINA JUIA 3THX JIMHUH OBbUTM  paBHBI
COOTBEeTCTBeHHO: by = 2,06, b, = 3,18. OnpenenuTh IJIMHY BOJHBI Ay 33JJaHHON JIMHUH, SCITU
OTCUET I10 IIKaJe JJIs Hee paBeH by = 3,06 mwm.

3. Tlpu  crnekTpopOTOMETPUYECKOM  OMNpEACTICHUH  HUKENs B  BUAC COCOUHEHHS C
JTUMETHITIIMOKCUMOM B TPHUCYTCTBHHM OKHCIUTENS B IIEJIOYHOW cpene Juisl pacTBopa C
koHIeHTpanmedd Hukens 0,025 wmr/ 50,00 cM® GbLIo MOJIYYEHO 3HAYEHHUE ONTUYECKOU
MJIOTHOCTH, paBHOE 0,324 B NByXCAaHTUMETPOBOM KIOBETE. BBIYMCINTH 3HAYEHHE MOJISIPHOTO
KO3 UIMEHTa CBETONOTIIONICHHSL.

4. PaccuuTaTh MOJIAPHYIO KOHIICHTPAI[MIO TUPO3MHA B PAaCTBOPE, €CJIM M3BECTHO, YTO IMJIOTHOCTD
HOTJIOUIEHUS AJIEKTPOMArHUTHOIO H3JIy4€HUs C JUIMHOM BOJNHBI 275 HM Takoro pacrBopa B

kioBeTe ToimmHOW 10 cM coctaBisier 13,4, a MONSApHBIA KOA(DOHUIIMEHT TOTJIOMIEHUS PaBeH
13400.
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5.2.8. Hanucanue pedepara (oneHouHoe cpeacTBo Ne9)
Crmcok TeM s Hanucanust pedeparos:
Ku3Hb, NeSTENBHOCTh U HAyYHBIC PAOOTHI BHIIAIOIINXCS OTEYECTBEHHBIX YUEHBIX-XUMHUKOB.
DUBNKO-XUMHYECKHE METO/IbI aHAJIN3A B PA3TUYHBIX 00JIACTSIX MPOMBIIIJIEHHOCTH.
Teopus porordpdexra.
XUMHYECKHE METObI aHAIM3a IIOYBEL.
Mertobl aHanM3a XUMAYECKOTO COCTaBa MUHEPAIIBHON U TUTHEBOM BOBI.
DUBNKO-XUMHUYECKHE METO/IbI aHAJIW3a METO/IbI aHAJIN3a JICKAPCTBEHHBIX CPE/ICTB.
MeTo/bl SKCTPAaKIUU B UCCIEAOBAHUMN PABHOBECHIA.

[IpoGnembl KauecTBa MUTHEBOM BOJIBI.

© © N o g K~ D P

[IpombInIeHHBIE BPEAHbIE I'a3bl — 3arPSA3HUTEN aTMOC(EPHI.
10. Aganu3 cHEroBOU BOEL.
11. XuMudeckuid aHaIi3 MOJIOKA H KHUCIIOMOJIOYHBIX IIPOJTYKTOB.

12. ®u3uKo-XxUMHUYECKUE METOIbI AaHATTN3A MTUIIEBBIX MPOTYKTOB.
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