PabGouasi nporpaMmMa IMCHMILVINHBI (MOYJIs1) KAHAJMTHYECKAS XUMHS», BKJIKOYAsI
OlIEHOYHbI€ MAaTEePHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC Hayunsie uccnenoBanust u | OIIK-5. Crioco6eH OCYILECTBIIATh
pa3paboTku 9KCIICPUMCHTANBHBIC HCCICIOBAHUS W HCIBITAHUS

1o 3a)IaHHOI71 METOAUKE, IMTPOBOAUTH HaGJ’IIOZ[eHI/IH u
U3MEPEeHUsT C y4eToM TpeOOBaHWU TEXHUKU
Oe3omacHoCTH, 00pabaThIBaTh U MHTEPIPETUPOBATH
OKCIICPUMECHTAJIbHBIC TaHHBIC

[IpodeccronanbHbIE - -
1.2. KoMneTreHUMH ¥ WHAMKATOPbI HX JAOCTHKeHHS, (OpMHUPYeMbIX IUCUUIIMHON

(MoayJieM) B nipoiecce 0CBOeHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:xanue HHIUKATOPA KOMIICTCHIIHA
KOMIIeTeHIINH KOMIIeTeHIIUH
OIIK-5 OIIK-5.1 [Tnanupyetr u npoBOIUT (PU3UUECKHE M XUMHUYECKUE SKCIIEPUMEHTHI O

aHaIM3y ChIPbs, MaTEPUAIOB M TOTOBOW MPOAYKIMH C HCIOJIB30BAHUEM
MpaBWJI TEXHUKH OE30MACHOCTH, IPOM3BOJICTBCHHON CAHWUTAPHU U
MIOXKAPHOH 06€30MaCHOCTH

OIIK-5.2 [Mpumenser MeTompl  OOpabOTKHM, aHamW3a ©  WHTCPIpPETAUA
9KCIEPUMEHTAJIBHBIX TaHHBIX

1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHUILINHE (MOTYJIIO)
Heab u3ydyeHUs AUCHUIIMHBI (MOAYJdsl)) — TpHOOpPETEeHHE OOYYAIOMIMMHUCS 3HAHUHA TIO
OCHOBHBIM TpyIIIaM METOJOB XMMHUYECKOrO aHaju3a, HauOoyee IIHPOKO NPUMEHSEMBIX B
MIPOMBIIIJIEHHOCTH M HCCIIEJIOBATENIbCKON paboTe, a Takke KOMIETEHLUH, HEO0OXOIUMBIX
XUMHUKAM-TEXHOJIOTaM BCEX CHEIHUATbHOCTEH JJI PElIeHHs KOHKPETHBIX 3aJad XUMHUYECKOTO
aHaIM3a.
B pesynbrare n3yueHus: AUCUUTLTUHBI (MOYJIs1) OOYYAIOMIHIACS TOIKESH
3HATh:
® OCHOBHBIC MOHSTHS, TEPMUHBI, METOAbl U IPUEMbl KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaJIN3a;
® TEOPETUYECKHE OCHOBHI (PH3UKO-XMMUYECKUX METOJI0OB aHAIIN3A;
e [pUHOMUNBI PaOOTHl OCHOBHBIX MNPHOOPOB, HCHOJB3YEMBIX JJISI  IPOBEICHUS
KayeCTBEHHOTO U KOJIMYECTBEHHOTO aHaJIN3a;
YMeThb:
® [PUMEHSTHh NPUOOPETECHHBIC MPAKTUUECKHE HABBIKU B IPO(ECCHOHATLHON IeATEIbHOCTH
JUISl peLIEHUs] KOHKPETHBIX 3a7a4;
® [IPOBOJUTH OOOCHOBAaHHBIM BBHIOOP METOJA aHAJIM3a C YYETOM Lieled U ocoOeHHoCTel
JTAHHOW MPAaKTUYECKOM 3a]1auu;
® IIPOBOJUTH PACUEThl HA OCHOBE IIPOBEIEHHBIX UCCIIEAOBAHUI;
® [IPOBOJUTH METPOJIOTUYECKYIO OLIEHKY pPE3YyJbTaTOB KOJMYECTBEHHOTO XHMHUYECKOTO

aHaJun3a;
BJIAJETh:
® OCHOBAaMH METPOJIOTHYCCKOM OLEHKH pEe3yJIbTaTOB KOJMYECTBEHHOTO XHMHYECKOTO
aHaJu3a;

® [IpHEMaMH MHTEPIPETALUN PE3YIHTATOB aHAIN3a HA OCHOBE KBAIIMMETPUIECKUX OLICHOK;

® METOJOJIOTHMEH XUMHUYECKMX M (PU3UKO-XMMUYECKUX METOJOB aHajlu3a, HIMPOKO
HCTIOJIb3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON PAKTHKE;

® OCHOBaMH CHCTEMBbI BBI60pa METOJ0B KAaYECTBECHHOI'O U KOJIMYECTBCHHOI'O XUMHNYECKOI'O
aHaJIM3a IJid pCUICHUA KOHKPCTHBIX 3a/1a4.



2. O0beM, CTPYKTYpa U coAepKaHue TUCHUIINHBI (MOLYJIs1)

2.1. O6beM qMCUMILTHHBI (MOYJIsT)

2.2. Tembl

Buowt yuebnoii pabomot Dopmut 00yueHus
Ounas

O0masi TPYI0€MKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 5/180
KonTakTHas pabora: 48

3ansTHs JeKIMoHHOoro Tumnal 16

3aHATHS CEMUHAPCKOro THUIA 64
Koncyabranuu 0
IIpoMe:KyTOUHAS aTTeCTANS 9K3aMeH
CamocrosiTenbHast pabora (CP) 100

(pa3aesibl) AMCHUNIHHBI

(MO)Iy.TIﬂ) C YKazaHMEM OTBC€ACHHOIo Ha HHX

KOJINYeCcTBa 4acoB 1o ¢gopmam 00pa3oBaTesILHOM AeSITeJIbHOCTH
Ounasn ¢hopma odyuenusn

Buapl yueoHoii padoTsl (B yacax)
KonTakTHas padora
Ne | HaumeHoBaHHe TeM 1
3ansaTusa
n/n | (pazaenos) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEKIMOHHOI0 THIIA
J Hnble 113 C JIP Hnubie
1. Wnentndukarus 8 0 8 0 24 0 50
HOHOB DJIEMEHTOB B
pacTBopax
2. KonnuecTBeHHBINH 8 0 8 0 24 0 50
XUMHYCCKUM aHAIN3
Ilpumeuanus:

JI — nexuum, I13 — npakruueckue 3anatus, C — cemunapsl, JIP — nmabopatopusie padotsl, CP — camocTosTensHast

pabora.

2.3. Coaep:xanne MUCUMILIMHBI (MOXYJIs), CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3jaejaM) U
BU/JaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

B PacTBOpax

Ne
i HaumeHoBaHue TeM (pa3jiesioB) Coaep:xaHue JIEKIIMOHHOT0 Kypca
1. | Unentudukanus noHOB 351eMeHTOB | 1.1 BBeaeHHE B COBPEMEHHYIO aHATUTUICCKYIO XUMUIO.

AHanuTHuecKasi XMMUsl KaKk OCHOBA METO/IOB U3YUYEHUS] U KOHTPOJIS
XUMHUYECKOI'o0 COoCTaBa BCUICCTB B MaTCpUAJIBHOM IHPOU3BOIACTBE,
HAYYHBIX HCCIICJIOBAHHUAX, B KOHTPOJC OOBEKTOB OKpPYKAIOIICH
cpensl. Bunbl anannza. DlIeMEHTHBIH, MOJCKYIISPHBIN, (a30BbIA U
M30TOMHBIN aHann3. Komu4ecTBeHHBIM W KadeCTBEHHBIH aHaIu3
OpPraHUYECKUX W HEOPTaHNIECKUX BEIIECTB. XUMHIUYECKHE, (PU3UKO-
XUMUYECKHE METOJbl aHAJIM3a, UX B3aUMOCBSI3b, COOTHOILECHUE U
MpUMEHEHHE. AHATUTUYECKUI CUTHAT KaK HOCUTENb KayeCTBEHHON
1 KOJMYECTBCHHON nH(popManmu o0 o0bekTe aHanm3a. [loctaHoBKa
AHATMTUYECKON 3a7auu. AJNTOPUTM TMPOBEACHHUS aHaiu3a: OTOOp
cpemHel TpoObl, TOJATOTOBKAa MPOOBI K aHANU3y, H3MEpPCHHE
AHAJIMTUYECKOTO CUTHajla U €ro METPOJOrnyecKasl OLIEHKA, pacder
pe3ynbTaToB aHalu3a W ux uHTepnperauys. Ilpumepsl pemenus
3a/1a4 AHAJUTHUYECKOIO KOHTPOJII B XUMHYECKOM TEXHOJIOTUH, B
aHanmm3e OOBEKTOB OKpyXamomeid cpexsl u Ap. [loHatus o

COBPEMECHHBIX ~ METOJax  JJIEMEHTHOTO  aHaju3a:  aTOMHO-
SMHCCHOHHBIH  aHaNIM3,  ATOMHO-aOCOPOIMOHHBIH  aHAJM3,
PEHTICHO(ITYOPECIICHTHBIN aHATU3.

1.2 Cneunduka 3a1a4 aHATUTHYECKON XMUMUH.

OCHOBHBIC TEpPMUHBI aHAIUTHYECKOW xuMmuu. OOHapyXeHue.

Onpenenenue. AHanu3. AHATUTHYECKHE XUMUYECKHE PEaKIIUU KaK
OCHOBa XUMHYECKOro aHanusa. KauecTBeHHbIE U KOJIUYECTBEHHBIE

aHAJMTHYECKHE XUMHYECKHE peaKnum. Tpeboanms,
npeawsBisieMble Kk HuM. Crienuduka aHAINTHYECKUX PEaKLUM,
UCTIONB3YEeMBIX B aHayim3e. AHanmuThdyeckas  ¢opMa H
QHAIUTUYECKHE  MpPU3HAKU.  AHAJUTHYECKHE  PEakUud U
aHanutHueckue  3ddekTsl.  XapaKTepUCTUKH  aHAIUTHYECKUX
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peaKIuii: IyBCTBUTENBHOCTh, M30MPATEIHLHOCTD (CETIEKTHBHOCTD).
I'pynmoBsle, o0mIMe, 4YacTHbIC, XapaKTEepHble U crenupUIecKre
peaxIum. [ytn TTOBBIIICHUS M30MPATEITFHOCTH "
YyBCTBUTEIFHOCTH aHAMTHYCCKUX PEAKITHH.

1.3 Xumu4eckwe paBHOBECHS B TOMOTCHHBIX W TE€TECPOTCHHBIX
CHUCTEeMaX, IPUMCHICMBIX B aHATUTHICCKOW XUMHUH.

OCHOBHI)Ie THUIIbI peaKuHﬁ, MMPUMEHACMBIX B AHAIMTUYECKON XUMUH
(ocaxkneHHs,  KHUCIIOTHO-OCHOBHBIC,  KOMILICKCOOOpa3oBaHUs,
OKHCIICHUS-BOCCTAaHOBJICHNUS). COCTOSHHE WOHOB D3JEMEHTOB B
pactBopax. KOHCTaHTBI paBHOBECHsI AHATUTHYECKUX PEaKI[HA:
TEPMOJMHAMHYCCKIE, KOHIICHTPAI[MOHHBIE, YCIOBHBIE. DakTOpHI,
BIHSIFOIIE HA XMMHUYECKOE paBHOBECHE (KOMILTEKCOOOpa3oBaHUE,
00pa3oBaHUE MaJOPACTBOPUMBIX COCTUHCHUN, N3MCHEHUE CTCIICHH
OKHUCIICHHST ~ ONPEACISIEMOTO  WOHA,  BIMSHUE  TIPUPOJBI
pPacTBOPUTEIIS, HOHHOM CHJIBI, TEMIIEPATYPhI, COCTaBa PACTBOPA).
PaBHOBeCHs B aHATUTUYCCKU BAXKHBIX MPOTOIUTHICCKUAX CUCTEMAX.
KoHncranTsl KHCJIOTHOCTH u OCHOBHOCTH. YpaBHeHUs
MaTepuaabHOro Oamanca. Beruucienue pH pacTBOpOB KHCIOT H
OCHOBAaHHUU PAa3NUYHOM CHJIBI, CMECEH KHUCIOT MU OCHOBAHHUU.
BydepHusie pacTBOpHI, HCIOIB3yeMble B XUMHUYECKOM aHAJIH3e: UX
cocTaB, cBolicTBa (OydepHas eMKocTb, obnacTs OydeprupoBanus),
pacuet pH, mprMeHEeHNE B AaHATUTHYCCKOW XHUMUH.

AHaIUTHYCCKUE PEAKIIMA KOMIUIEKCOOOpPa30BaHMS, OCAXKICHUS,
OKHUCIICHUSI-BOCCTAHOBJICHUA. OOIIHe, CTYNEHYAThIE W YCIIOBHBIC

KOHCTAHTBI YCTOWYHBOCTH KOMIIIEKCHBIX COEIMHEHUH.
Hcnonb3oBanue peakuui KOMILJIEKCO0Opa30BaHuUs B
aHAJIUTHYECKOM XuUMHH  (OOHapyXeHHE W  KOJMYECTBEHHOE
ompeneleHne,  MAacKHpoBaHHWE).  VIcromp30BaHHWE — peaKIid

OCa)XKJCHUS B aHATUTHYECKHX Uensx. KoHcTaHTa paBHOBecus
peakmuii OCaKACHUS-PACTBOPEHHMs; (PaKTOpBl, BIMSIONINE HA
pacTBOPUMOCTh  OCaAKOB. PacueT ycnoBHH ocakgeHUs U
pacTBOpEHUs OCAaJIKOB. OKHCIHUTENBHO-BOCCTAaHOBUTENIEHBIE
paBHoBecusi. CTaHmApTHBIH W PEAIbHBIA  OKHCIUTEIHHO-
BOCCTAHOBUTCJIIbHBIC ITOTCHITUAJIBI.

Xumudeckne u (PU3UKO-XUMHUYECKHE CIIOCOOBI ompeneneHus pH
pacTBOpOB. PaBHoBecus AHAIUTUYECKUX peakuuii
KOMIUTIEKCO00pa3oBaHus U yIpaBiieHHe UMH. DaKTOpPbI, BIUSIOLIHE
Ha HaNpaBJICHUE OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA.
KoHcTanTa paBHOBecHs M €€ XHMHUKO-aHAJIUTHYECKOE 3HAYEHUE.
Pacuer k03¢ uIeHTOB MTOOOYHBIX PEAKIIUH.

1.4. KagecTBeHHBIC W KOTUYECTBCHHBIC aHATUTHUYECKIE PEAKIINH C
OpraHn4€CKUMHn AHAJIUTUYCCKUMU pearcaramMu B aHaJIn3e
HEOPTaHMYECKUX BEIIECTB.

Oprannyeckne aHanutuueckue peareHTsl (OP). Kiaccmbpukarms
OP mnmo Tumy peakuuii C€ HEOPraHUYECKUMH  HOHAMHU.
KommiekcooOpasyromme OP  w  cTpoeHme WX  MOJEKYI:
(byHKIlI/IOHaHbHO-aHaﬂHTquCKaH N aHAJIMTUKO-aKTUBHAs TPYIIIILI.
OcobeHHOCTH ¥ TpeuMyllecTBa ucroib3oBanus OP, oOmactn
MIPUMEHEHHUS. JOTIOJIHUTENBHO: TEOpust JIeUCTBUS
koMIuiekcooOpasytomux OP, yder wmonHoro cocrosHuss OP wu
MeTaiuia. [WrmoTe3a aHaNOTH W MPAaKTHYECKHE BBIBOABI W3 HEe.
Ipupona xwmmuyeckoit cBs3u B Komruiekcax OP ¢ woHamu
METAJUIOB U €€ MPOSIBIICHHE B IBETHOCTH KoMILIeKkcoB. Peakiuu OP
¢ XpoMO(MOpHBIMH  3JIEMEHTaMH. VIHTEHCHBHOCTb  OKpacku
AHAJIUTUYCCKUX (I)OpM u HUHTCHCUBHOCTb IIOIJIOIICHHUA.
Hcnonp3oBaHue  peakuumit ~ OpraHMYeCKMX  pEearecHToB B
(hOTOMETPHUYECKOM aHAIHN3E.

KonnuecTBeHHBIH XHUMHUYCCKUHN
aHaJIN3

2.1. IIpyHIMTIBL ¥ 3371291 KOJTMYECTBEHHOTO aHAJIH3a.

Kiaccudukarius MET0J0B KOJMYECTBEHHOTO aHanu3a. TpeboBaHus,
NPEABSIBISEMbIE K XUMHUYSCKHM PEaKIUsIM B KOJHMYECTBEHHOM
aHanmm3e. JTarbl KOJIMYSCTBEHHOTO ONPEIeIeHUs. XapaKTepUCTHKA
pe3yIBTaTOB KOJIMYCCTBEHHOTO XHUMHUYECKOTO aHamm3a.




OmnpeneneHue COAEPXKAHUS BELIECTBA B PACTBOPE, pPacUCTHBIE
dopmynbl. CriocoObl TIpeICTaBICHHs Pe3yIbTaTOB aHau3a. TecTbl
Ha BBISBJIICHHE CHCTEMAaTHUYECKHUX IIOTPEIIHOCTEH B pe3yibTaTax
KOJIMYECTBEHHOTO ~ XMMHYecKoro aHamm3a. [Ipobootbop w
IpoOOIOTrOTOBKA.

2.2. TurpumeTtpudeckuil aHanu3. TUIBI peakyii, HCIOIb3YEMBIX B
TUTpUMETpHH. TpeboBaHus, NPEABIBISEMbIC K HAM.

[MpuHoun Tutpumerpun. TutpoBanue U ero stamsl. [ 'paduueckoe
n300pakeHHe Tpoliecca TUTPOBAHHUSA — KPHUBBIE THTPOBAHUS, HX
Buabl. CKayoK Ha KPUBOH THTPOBAHUS, TOYKA SKBUBAJICHTHOCTH
(T.2.) u xoneunas touka turpoBaHus (K.T.T.). IlepBuunnic u
BTOPUYHBIE CTAaHAAPTHL. [IpHeMBl THTPUMETPUYECKOTO aHaIN3a!
npsMoe W OOpaTHOE THUTPOBAaHHE, KOCBCHHBIE METOABL. THITBI
peaKIuif, HCIONB3yeMBIX B  THTPUMETPUYECKOM  aHAJM3E;
TpeOOBaHus, NPEABIBISIEMbIE K HUM.

JIONONHUTENBEHO: MHCTPYMEHTAJIBHBIE METOJbl MHIMKAuu 0.
[lorenunomerpuyeckoe TUTpoBanue. Meron I'pana. [lpyrue
CHOCOOBI yCTAHOBJICHNSI KOHEYHOM TOYKH THTPOBAHHUSL.

2.3. Peakuuyu HEWTpalu3alUd B KOJWYECTBEHHOM XHUMHUYECKOM
aHamm3e.

Mertoapl KHCIIOTHO-OCHOBHOTO THUTpoBaHMs. CyIIHOCTH METOAa
KHCIIOTHO-OCHOBHOTO THUTpOBaHMs. KpuBBIE KHCIOTHO-OCHOBHOTO
TUTpOBaHMs. PacueT W MOCTPOGHHE TEOPETUYECKUX KPUBBIX
TUTPOBAHMS CHJIBHBIX M CJa0BIX OJHOOCHOBHBIX IPOTOJHMTOB.
DaKTOpBl, BIUAIOMINE HA BEIMYNHY CKAauKa Ha KPUBBIX KHCIOTHO-
OCHOBHOTO TUTpOBaHus. CriocoObl YCTAaHOBJICHHSI KOHEYHOM TOUKH
TUTpOBaHMA.  KHCIOTHO-OCHOBHBIE  WHIMKATOpPBI,  HHTEPBAI
mepexosa OKpPacKH WHAWKATOpa, TOoKaszaTenb TuTpoBaHus (pT).
[MpaBuno BBIOOpa HMHAMKATOpa Ui KOHKPETHOTO  CIydas
TUTpOBaHMA. [IpakTMueckoe TPUMEHEHHE pEeaKIi KHUCIOTHO-
OCHOBHOT'O B3aumojeicTBus. lloTeHnnoMeTpuueckoe TUTPOBAaHUE
Ha OCHOBE pEaKkUUi KHUCIOTHO-OCHOBHOTO B3aUMOJEHUCTBUSL.
WH1uKaTopHbIE TOTPENTHOCTH U UX OLICHKA.

2.4,  AnamuTUYecKHWe  peakluh  KOMIUIEKCOOOpa3oBaHWA U
OCa)KJCHUS B KOJIMUECTBEHHOM XUMHUIECKOM aHAJIN3E.
Hcnonp3oBaHnEe KOMIUIEKCOOOPAa30BaHMSI B XMMHUYECKOM aHaJH3e.
Heoprannueckue u opraHudeckue auranapl. KOMIUIEKCOHBI M MX
CBOMCTBa. YCIIOBHBIE KOHCTaHTBI YCTOHYMBOCTH KOMIIEKCOHATOB
W MX [paKTUYecKoe wucrnoib3oBanue. OOOCHOBaHHE BbIOOpa
ONTHUMAJIBHBIX YCIIOBUH KOMIUIEKCOHOMETPHYECKOTO THTPOBAHMUSL.
KpuBble KOMIUIEKCOHOMETPHYECKOTO  TUTpOoBaHMA. DakTopsl,
BJIMSIIOIINE HA BETMYMHY CKayKa Ha KPUBBIX TUTpoBaHUs. CriocoObI
ycranosnennss T.9. m K.T.T. MeramioxpoMHble HHIUKATOPEI,
NPUHONT WX JeWcTBHsA. BpiOOp wWHAWKaTOpa ATl KOHKPETHOTO
cilyyas TUTPOBaHMS. AHIMTHYECKHE BO3MOXXHOCTH MeETOAa
KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHMSI. [Mpumenenne
KOMIUIEKCOHOB B aHAJUTHYECKOW XUMHH B  KauecTBe
MacKHpYIOIIUX areHToB. [IpuMeHeHne XUMHYECKHX peakIui
KOMIUIEKCO0Opa3oBaHus B (POTOMETPHUECKOM aHAJIHM3e, B METOJE
KOHJIYKTOMETPHYECKOTO TUTPOBaHMS. Peakuuu OCaxIeHHus B
KOJTMYECTBEHHOM  XHMHYECKOM aHaimu3e. | paBUMETpUYECKHH
aganmm3. Teopermdeckoe OOOCHOBAaHME BBHIOOPAa ONTUMAIBHBIX
YCIIOBUI OCaXIEHHs KPHCTAUIMYECKMX M aMOP(HBIX OCaIKOB.
[lpuMeHeHne XMMHUYECKMX pEakIMid OCaXJIEHHWS B METOAE
MOTEHLIOMETPUYECKOTO THUTPOBAHUS, B METOJE TYPOHIMMETPHH.
OcobeHHOCTH peaxiui KOMILIEKCO00pa3oBaHus
(xemaToobOpazoBanusi) MoHOB MeTawioB ¢ DJITA. OcamurenpHoe
TUTPOBAHHE.

2.5. AHaIWTHYECKHE pEaKIWW OKHCIICHHUSA-BOCCTAHOBICHHS B
KOJIMYECTBEHHOM XUMHYECKOM aHaJIN3e.
OKHUCIUTENIFHO-BOCCTAHOBUTEINIbHASL PEAKIUS W OKHCIHUTEIBHO-
BOCCTaHOBHTEIbHBIH  moTeHIMan.  KoHCTaHTBI  paBHOBeCHs




OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. Beibop turpanta n
OIITUMAJIBHBIX yCJ'IOBI/Iﬁ TUTPOBaHUA. KpI/IBI)Ie OKHCJIIUTCIIBHO-
BOCCTaHOBHTEIBHOTO THUTPOBaHUS. DaKkTOphl, BIMAIOIIAE Ha
BEJIMYMHY CKauykKa Ha KPUBOW TUTpoBaHUs. MHIMKanMsg KOHEYHOH
TOYKM THUTPOBaHMS XUMHYECKUMH U  (PU3NKO-XUMHYECKUMH
Metogamu. [lepmaHranatomeTpusi. XapaKTEpPUCTHKa METOJA.
YcaoBus MPOBEACHUA TECPMAHTAHATOMETPUYCCKUX onpeueneﬁnﬁ.
BemiectBa, ompenensemMble MEPMaHIaHATOMETPHUECKUM METOAOM.
JlocTronHCcTBa Hu HEJIOCTAaTKH MeETOoa. Honomerpus.
XapaKTepI/ICTI/IKa Mmeroaa, ycCloBus MpOBEACHUA
MOJOMETPUYECKOTO  ONpefeNeHns: BemecTB. JIoCTOMHCTBA W
HejocTaTku — Meroja.  IIpuMeHeHue  peakuMidi  OKUCIIECHHS-
BOCCTAHOBJICHHSI B METO/I€ MOTEHIUOMETPUIECKOTO TUTPOBAHHS.
2.6. HonoobOmennass xpomartorpagusi B  KOJHMYECTBCHHOM
XMMHUYECKOM aHaJIH3e.

TpeOoBanusi, NpeabsBIsSEMble K pEaKIUsIM HOHHOTO OOMeHa.
Wzotepma wmoHHOTO oOMeHa. BBIOOp ONTUMAaNbHBIX —YCIOBHUI
HOHOOOMEHHOTO pas3zmeneHus BEIIIECTB. [Ipumenenue
MOHOOOMEHHOH  XpomaTtorpaguu B  aHAINTHYECKOH  XHMHH
OpPTaHWYECKNX W HEOPTaHMYECKHX COCOMHEHHWH: pa3ZcicHUeE,
OUHUCTKA, KOHIIEHTPUPOBAHUE U T.A.

Conep:xanue 3aHSITHIi CEMHUHAPCKOT0 THIA

HanmeHnoBanue Tem (pa3iesioB)

Tun Conaep:xanue 3aHATHII CEMHIHAPCKOT0 THIIA

Wnentnuxanus MOHOB 3IIEMEHTOB
B pacTBOpax

I13, | WUnentudukarys HHINBHIYaIbHBIX KATHOHOB B pacTBOPE.
JIP Wnentndukanus 2-x WHIAMBUAYaJIbHBIX CYXHX COJICH,
00pa30BaHHBIX OJAHUM U3 H3y4aeMbIX KaTHOHOB U OJHUM
U3 U3y4aeMbIX aHHOHOB.

KonnuecTBeHHBIH XHUMHUYCCKUHN
aHaJIN3

13, KonnuecTBeHHBIE XWMHYECKHMH aHaAIM3 Ha OCHOBE
JIP peakuuit KHACJIOTHO-OCHOBHOTO B3aUMOJEICTBU.
Kucnorao-ocHoBHOE THTPOBaHHE. [Ipurorosnenue
cranaaptHbix pactBopoB HCl n Na2B40O7-10 H20.
Kucnorno-ocHoBHOE ~ TUTpOBaHUE. Crangaptuzauus
pactBopa HCl mo pacTBOpy mNEpBHYHOIO CTaHaapTa
Na2B407-10 H20.

Kucnorao-ocHoBHOE TUTPOBAHUE. Onpenenenne
collep KaHuA JeKaruaparakapOoHara HaTpus B oOpasiie.
[lpuMeHeHHE CHHTETHYECKHX HOHOOOMEHHUKOB IS
KOJIMYECTBEHHOTO  OMpEICNCHHUS  COJCH  Pa3IUIHBIX
METaJJIOB B PaCTBOPax.

KonuuecTBeHHBI  XUMHUYECKMA aHAlIM3 Ha OCHOBE
AHATMTUYECKUX peakiumii KOMILIEKCOOOpa30BaHusl.
IIpuroroBnenue craHmapTHeIX pactBopoB OJJTA wu
ZnSO4.

Kommnexconomerprudeckoe tTutpoBanne. CTaHmapTH3ALUSL
pactBopa DJITA.

Kommnexconomerprdeckoe TtutpoBanue. OmpeneneHue
coJiep KaHus COJIeH pa3InYHbIX METAJIOB B pPacTBOPE.
OrnpeneneHue KECTKOCTU BOABI

KonuuecTBeHHBI XUMHYECKMH aHAIM3 HAa  OCHOBE
AHATUTUYECKUX PEaKIUHd  OKUCICHHUS-BOCCTAHOBICHUSI.
Ilepmanranatomerpus. IIpuroroBneHue  CTaHIAPTHBIX
pactBopoB KMnO4 u (NH4)2C204-H20.
[MepmanTaHaTOMETPHSL. Cranpmaptuzanus pactBopa
KMnO4 mo pactBopy  MEpBHYHOTO  CTaHIapTa
(NH4)2C204-H20.

[TepmanranaTomerpusi. Onpenenenue coziep KaHust
cynnara xenes3a(ll) B pactope.

Homometpusi. OmperencHue coaepkaHus — cyibdara
memu(Il) B pacTBope.

BBenenne B (M3HKO-XUMHYECKUE
(MHCTpYMEHTAJIbHBIE) METOABI

113, | ®oTromeTpHuyecKoe ONpeneIeHne COJIeH M B PacTBOPax
JIP Ha OCHOBE AHAJTUTUYCCKUX peakuui




aHajJ3a KOMHHeKCOO6p330BaHI/Iﬂ.
HOTGHL{I/IOMCTpI/I‘IeCKOe TUTPOBAaHUC BCHICCTB HAa OCHOBE
KHCJIOTHO-OCHOBHOT'O B3aPIMOI[eI>'ICTBH$I.

Conep:xkaHue caMOCTOSITEILHOUH PadoThI

Ne .
w/n HaumenoBaHue Tem (pa3jeioB) Coaep:xkaHue caMOCTOSITEJILHOM PadoThI
1. | UpenTndukanns noHOB 3yeMeHTOB B | [loBTOpeHme neKnHOHHOTO MaTepuaina. [IoAroToBKa K 3aHATHAM
pacTBopax CEMHUHApPCKOro TUMa
2. | KonunuectBennblili xumuueckuii ananu3 | IloBTopeHue JeKuuOHHOTro MaTepuana. [IoAroToBka K 3aHATHIM

CCMHHAPCKOro Tuia

3. OnleHOYHbIE MATEepPUHAJBbI JJsi TNPOBEeJIeHUS] TeKYUIero KOHTPOJsl YCINeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAMH 00y4aKOMIUXCS N0 JUCHUILIHHE (MOAYJII0)

[lo nucuumnnuHe (MOIYJIO) MPEXyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa

OCBOCHUA:

TEKYIIH KOHTPOJIb YCIEBAEMOCTH;
MIPOMEXKYTOYHAs aTTecTalrs 00yJarImUXCs M0 AUCHUTUTHHE (MOJIYIIIO).

3.1. OueHoyHble MaTepHAJbl JIA INPOBeJIeHUS TeKylleill aTrrecTalud MO0 JAUCHUILIHHE

(MoayJ110)
Ne | KonTposupyemblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeCTBa
n/n
1. | UnenTudukanms HOHOB 2JIEMEHTOB B paCTBOPAx Keiicbl. KonTposbhas pabora.
2. | Komm4ecTBeHHBIN XUMIIECKUN aHATIH3 Keticrr. KonTponsHas pabora.

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUSA WM WHbIE MATEPHAJIbl, HeO0OX0AUMBbIE ISl OLEHKH
3HAHUWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoLecce TEKYIero KOHTPOJIst
ycneBaeMoCTH

Keiicbl (cuTyanum 4 3a1a4i € 32IaHHBIMU YCJIOBHSIMH)

1.

[lpuBenure ypaBHEHMs peakUMi HICHTU(UKAUK aleraTa CBHUHIA. YKaXUTe
aHanuTHdeckue dS(PQexThl peakiuil, OCOOCHHOCTH UX BbIMoJHEeHHs. K kakum
AQHAIUTUYECKUM TIpYNIaM OTHOCATCA KAaTHMOH M aHMOH, BXOJMIIME B COCTaB COJMU?
VYKaxkuTe TIpyNnmoBOd peareHT, aHaduTHUecKuil 3(QexT mnpu AeHCTBUU TIPYNIIOBOTO
pearcHra.

[IpuBenure ypaBHeHHsI peakuuil uaeHTHQUKauuM xsopupa kenesa (L), Vkaxute
aHanmuTHueckue d3pdexTsl peakuuii, 0COOEHHOCTH UX BbINOAHEHUA. K  Kakum
AHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M AaHHUOH, BXOJSIKME B COCTaB COJH?
VKaXure TPYIINOBOH pEareHT, aHAIUTUYECKUH SPQEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHMs peakUuil HASHTH(QUKALMKM HUTpaTa AallOMUHHSI. YKaXHUTe
aHanuTHdeckue dS(PQexThl peakiuil, OCOOCHHOCTH WX BbIMoJHEHHS. K kakum
AQHAIUTUYECKUM TIpYNIaM OTHOCATCA KAaTHMOH M aHWOH, BXOJSIIME B COCTaB COJMU?
VYKaxkuTe TpyNnmoBOd peareHT, aHaauTHUecKuil 3(QexT mnpu AeHCTBUU TIPYNIIOBOTO
pearcHra.

[IpuBenure ypaBHeHUs peakuuid uAeHTUUKaMKU cylbdara Xpoma. VYKaxuTe
aHanmuTHueckue d3pdexTsl peakuumii, 0OCOOEHHOCTH UX BbINOAHEHHA. K  Kakum
AHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M AaHHUOH, BXOJSIIHME B COCTaB COJH?
VYKaXure TPYIINOBOH pEareHT, aHAIMTUYECKUH SPQPEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHUS peakUMi HISHTHU(PUKALMK XJIOpUAa HHUKENA. YKaxXHUTe
aHanuTHdeckue dS(PQexThl peakiuil, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AQHAIUTUYECKUM TIpYNIaM OTHOCATCA KAaTHMOH M aHWOH, BXOJSIIME B COCTaB COJMU?
VKaxkuTe TIpyNnmoBOd peareHT, aHaauTHUecKuil 3(QexT mnpu AeHCTBUU TIPYNIIOBOTO
pearcHra.

[IpuBenure ypaBHEHUS peakUUil  MIGHTU(PUKALMU  arerara MeAu. YKaKuTe
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16.

aHamuTH4yeckre dS(p(GeKTel peaxiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
aHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHUS peakUMid HWIACHTU(UKAMM HHUTpaTa KoOalbTa. YKaXUTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(dexkT mnpu OeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHUS peakuuid wuAeHTU(UKanuu HaTpus ¢ocdaTta. VYKaxuTe
aHanuTH4deckre dS((GeKTel peaxkiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd S(PQPEeKT Npu ASUCTBUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHs peakuud uIAeHTU(UKAUUMU Oapus HHUTpaTa. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(QexkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHMsS peakUMid HIEHTU(GUKALWKW MapraHua cyinbdara. YKaxuTe
aHanuTHdeckrue dS(p(GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHHs peakUuMd UACHTUQHUKAIMU cepeOpa HUTpara. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKud 3(deKkT mnpu OeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHMsI peakuMil HAeHTU(UKaIUM OpoMuJa IUHKA. YKaXHTE
aHanmuTH4deckre dS(p(GeKThl peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHeHHMA peakuuid uaeHTUGUKanuu pryTd Hutpata (II). Ykaxute
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(hdeKkT mnpu OeHCTBUH TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHHsI peakuuil uiaeHTHUKanuu xene3a cyiabdparta (II). Ykaxure
aHamuTH4Yeckre dS((eKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
aHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBOH pPEareHT, aHaIUTUYeCKUd SPQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHs peakUWd WACHTU(QHUKAIMKA HATpus TUoOCylbdaTa. YKaKUTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(pdexkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHHUS peakIUil HIeHTUGUKAUUK Kajdusd cyidbpuTa. YKaKUTE
aHanuTHdeckrue dS(p(GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTaB COJH?
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VYKaxuTe TpyNIOBOH pPEareHT, aHaIUTUYeCKUid 3PQEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHMs peakUUi MACHTU(UKALMU HATPUS AaApCEHUTA. Y KAXKUTE
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHH. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hQeKkT mnpu AeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHMsI peakUMi HACHTU(GUKALIUK aMMOHUS cylbduua. VYkaxute
aHamuTH4deckrue dS(p(eKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
AQHAJIMTUYECKUM TpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBOH pPEareHT, aHaIUTUYeCKUd 3PQEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHHWs peakUUMd WACHTU(QHUKAIMM HATpUsS apceHaTa. Y KaXuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKud 3(deKkT mnpu OeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHHs] peakuil WIACHTU(PUKAMK aMMOHMS pPOAAHHIA. YKaKUTE
aHamuTH4deckne dS(p(GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TIpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH T'PYHIIOBOTO
peareHra.

. HpI/IBeI[I/ITC YpaBHCHUA peaKL{I/Iﬁ I/I,Z[GHTI/I(I)I/IKaLII/II/I KaJIbIIus 6pOMI/II[a. Vkaxure

aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(QexkT mnpu AeHCTBUH TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHMS peakuMid HIASHTUGUKALUM Kaldusl HOAMJA.  YKaKUTE
aHanmuTH4Yeckne dS(p(eKTsl peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M aHHWOH, BXOJSIIME B COCTaB COJH?
VYKaxuTe TpYNIOBOH pPEareHT, aHaIUTUYeCKUd SPQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHUs peakUMid HIACHTU(UKAIMHM XJOpHIA KaaMHs. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(hdeKkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHUs peakuuil HWACHTU(UKALIMM HUTPUTA HATPUS. YKaKUTE
aHanuTHdeckrue dS(p(GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M aHHWOH, BXOJSIIME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHMS peaklUil WICHTU(UKAUM HUTPAaTa CTPOHLUSA. YKaKUTE
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKud 3(deKkT mnpu OeHCTBUM TPYNIOBOTO
peareHTa.

B kakom oTtHomeHnu HeoOxomumo cmemath 14%-upiii u 56%-np1ii pactBop H2SO04,
4T00BI MPUTOTOBUTH 20%-HBII pacTBOP CEPHOM KUCITOTHI.

Paccunraiite TuTp pacteopa, eciu B 25 cMm3 Haxoautes 0,5 r NaOH.

Hagecky Na,C,04 0.3580 r pactBopuiu B 00beme 100 cm’. Ha turposanue 20,00 cm’
HOJTY9E€HHOTO PacTBOpa B cpenneM HyxHO 21,20 cm® pactBopa KMnO4.Omnpenenents
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MOJIIPHYIO KOHLIEHTPALIMIO SKBUBAJIEHTOB U TUTpP pacTBopa KMnO4

B 750 r Bomwl pactBopeHo 50 r conu. Ompenenute maccoByio yacTh (%) comu B
pacTBope.

Onpenenutb MaccoByro 4acTh (%) moTepu B TIMHE MpPH NPOKAJUBAHUHM, €CIM Macca
HABECKHU K IIPOKaJIMBaHUIO paBHa 1,9126 r, a macca nocne npokanusanus 1,7412 r.

[Tpu npoxanuBanuu 0,7562 r u ruapokcuna amomunus Al(OH); nmomyueno 0,3845 r
okcuaa amromuuus Al,O; . Onpenenune maccoByto gactuiy (%) AlLOs B o6pasiie.
Onpenenure kakas macca Kl maxomures B 200 cM’ pacTBopa, €Clid THTpP €ro paBeH
0,0166 r/cm®

Tutp pactBopa Ca(OH), pasen 0,003705 r/cm’. Halizure MONSPHYIO KOHIIEHTPALHMIO C
(Ca(OH),) u monsipayto kKoHIeHTpaluio skBuBasieHToB C(1/ZCa(OH),).

[Tocuuraiite TUTp pacTBopa, ecam B 25 cm® comepxurca 0,5 r NaOH. 10.Monspuas
KoHIeHTpanus dkBuBaneHToB C(1/2 H,SO4) = 0,05 mounb/m.

Kakoe cooTHomennn HeoOXxoaumo u3MeHUTh 14%-Hbiid U 56%-#Hb1l pacTBOp H>SOs,
4T00BI MPUTOTOBUTH 20%-HBII pacTBOpP CEPHOM KUCIOTHI.

Onpenenure MOJSIPHYIO KOHIEHTPALMIO SKBUBAJICHTOB pPAacTBOpa, €CIU B PacTBOpeE
conepxurcs 24 r kapoonara kanus K,CO;,

Omnpenenure maccoByto yacTh (%) moTepu Npu MPOKAIWBAHWU TJIMHBI, €CIM Macca
HABECKHU /10 MpoKalibiBaHus paBHa 1,9126 r, a Macca HaBECKM MOCIE MPOKAJIBIBAHUSA —
1,7412 r.

B 750 r Boasl pactBopeHo 50 r comu. Ompenenure maccoByro 4dacTh (%) comu B
pacTBope.

HysxHo npurotoButs 25% - Helii pactBop U3 60%-Horo pactsopa H>SOs,

MonsipHast koHueHTpanus 3xkBuBaieHToB C(1/2 H>SO,) = 0,05 mons/n. Onpeneauts TUTP
U MOJISIpHYIO KOHIeHTpaluto pactsopa H,SO,.

Onpenenure MOJAPHYK KOHIIEHTPAIMIO PacTBOpa CEpHOM KMCIOTHL, ecam B 100 oM’
ATOrO pacTBopa coaepxutcs 4,9 r 6e3BogHoi H,SO4.

Onpenenuts kakas macca Kl maxomurcs B 200 cM’ pacTBopa, €CliM THTp €ro paBeH
0,0166 r/cm’.

W3 naBecku kapOboHaTHOW moponsl Maccoil 0,5014 r mocie HECKOJNbKHX oOleparui
nonydyeno 0,6497 r rpaBumerpuueckoit popmel CaSO,. Paccumralite MaccoBylo yacTb
(%) CaCO; B obOpasrie.

Hy»xno npurotoButs 100 Mit 10%-noro pactBopa BaCl,.

B 50 r pactBopa conmepxurcs 2,5 T runpokcuaa kanuss KOH. Onpenenuts mMaccoByro
oo KOH (%).

Onpenenure MaccoByIO JOJIO MOTEPh MPHU MPOKATMBAHUU TJIMHBI, €CJIM Macca HaBECKU
10 mpokanuBanus Obiia 1,9126 r, Macca HaBecKH nocie npokanuBanus — 1,7412 .
Ckonbko rpammoB KMnO4 Hamo B34Th Juisi nmpurotoBieHus 2,00 1 pacTBopa ¢ TUTPOM
0,003510 r/mn?

Ha TturpoBanme 0,0244 r H,C,04*2H,OuszpacxomoBano 19,50 wmm  pacTtBOpa
KMnO,.Breruncnure HopmanbHOCTh ¥ TUTP pacTBopa KMnOs.

Cxomnbko rpamMoB Na,S,03*5H,Onano B3ate nis npurorosieHus 2,00 1 0,021 pactBopa
THOCYIIb(aTa HATpUs?

KoHnTtpoubHbIii padoTa
Tema 1. IIpumepbl BONPOCOB K KOHTPOJILHOMH padoTe Ne 1.
Bomnpoc 1.1.

1.

B pacTBOpE Kakoro peareHra ciemyer pactBoputh ocanok Cas(POy), 1st onpeaeneHus B
HeM nonoB Ca’*?

2. Kaxoe ycnoBue HY>KHO OOecredHTh, YTOOBI JEHCTBHEM THapaTa aMMHaKa pa3JeluTh
cMecCh KaTHOHOB HUKEIS U aTIOMUHUS?
Bonpoc 1.2.

1.

Kakyro ¢opmyiy HyKHO HCTIONIB30BaTh IS pacyeTra pH B pacTBope YKCYCHOM KHCIIOTHI?



2. Tlo xakoii popMyiie pacCUNTHIBAIOT KOHIIEHTPAIIMIO HOHOB BOJAOPO/AA B BOJAHOM pacTBOpe

runpodocdara HaTpus?
Bonpoc 1.3.

1. Kakoii u3 aHMoHOB — okcanat, (ochar unu GTopux mpu MPOYUX PABHBIX YCIOBUSIX
obecrieurBaeT HaMOOJIBIIYIO MOJHOTY OCaKJCHUS HOHOB Oapus?

2. Kakoii u3 xatnonos — Ba®*, Ag®, Fe’* - Gyner ocaxaen Hanbosee MONHO NpU AEHCTBUU
¢docdara HaTpUs HA pacTBOP €ro coyn?

Tema 2. IIpumepsl BOIPOCOB K KOHTPOJIbHOM padore Ne 2.
Bonpoc 2.1.

1. C xakuMm mHauKatropoMm MoxHO ortutpoBarh 0,1000 M pactBop H3;PO, mo NaH,PO,?
OTBeT NOATBEPAUTE PACUETOM.

2. Kakoll MHIMKATOp CJEeAyeT HMCHOJIb30BAaTh MPHU ONPEACIICHUU COACPKAHUS THUIAPOKCH]IA
HaTpUs, €CIM B pPAacTBOpPE MPUCYTCTBYeT aueraT Harpuss? OTBET NOATBEPAUTE
COOTBETCTBYIOIIMMHU YPAaBHEHUSMU PEaKIMi U pacyeTamH.

Bonpoc 2.2.

1. Tlo kakoit ¢opMysie pacCUUTHIBAIOT KOJIMYECTBO MOJIb SKBUBAJICHTa HOHA aMMOHHUS TIPU
ero onpeneneHuu (opManbaeruaHbiM MetogoM? IlpuBenure ypaBHEHHs peaklui,
WUTIOCTPUPYIOIINX CXEMY TUTPOBAHHUS.

2. TutpyloT cMech THJIpOKCHAAa HaTpus M KapOoHarta HaTpusi pactBopom HCl c
MHAUKATOPOM METUJIOBBIM OpaH)XeBbIM. Kakue KOMIIOHEHTBI CMECTH MpHU 3TOM OyIyT
OTTUTPOBBIBaTHCA? OTBET MOATBEPAUTE YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuum.

Bonpoc 2.3.

1. Paccuurate tutp pacrsopa H,SO, nmo NaOH (7(H,SO4+/NaOH)), ecnu ¢ (1/2 H,SO4) =
0,1000 monb-3kB/1. M(NaOH) = = 40 r/mMomb.

2. HaBecky NaOH 1,5238 r, 3arpssHenHyio kap6onatom (Na,COs), pacTBOopwiIn H
pa30aBuIM JUCTUITMPOBaHHOM Bojoi 10 100 mut B MepHoii konbe. Ha Turposanue 10,00
MJI TIOJIy4YEeHHOTO pPacTBOpa C HMHJIMKATOPOM METHJIOBBIM OpaH)XEBBIM MOTPEOOBAIOCH
22,53 mn pactBopa HCI ¢ T (HCI) = 0,003650 r/mn. Ha TutpoBaHue Takoro ke o0bema
pactBopa ¢ uHaukaropom (erondranennom norpedosanock 18,50 mn HCI. Paccunrarts
npoueHTHoe conepkanue Na,COs; B NaOH.

Tema 3. IIpumeps! BOIPOCOB K KOHTPOJIbHOM padore Ne 3.
Bonpoc 3.1.

1. Hamumwure ¢opmyny uis pacueTa OKUCIMTEIbHO-BOCCTAHOBUTENIBHOIO MOTEHIMAa B
TOYKE DKBUBAJIEHTHOCTU. YeMy paBHO 3HAYEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO
MOTEHIIMala B TOYKE 3KBHBaJeHTHOCTH Tpu TUTpoBaHuu 0,05 H. pactBopa I, 0,05 H.

0 0
E = 0,54B, a E¢ s or = 0,09B
pactBopoM Na,S;0s, ecnmu 2 47 1492 ? OTBEeT MOATBEPIUTE

pacyéToM ¢ 3aMNMIIATEe YpaBHEHUS COOTBETCTBYIOIIEW XHWMHUYECKOW peakIuu |
MOJTypeakinii, n300pa3uTe X0 KPUBON TUTPOBAHMSI.

2. Hamummre ¢dopmyny i pacdera peajbHOTO OKHUCIMTEIbHO-BOCCTAHOBHTEIHHOTO
noteHnuaita ot pH pactBopa. Uemy paBHO 3Ha4eHHE PEATbHOTO OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHOI'O MOTEHIIMAIA MOJIyPEAKIIMM BOCCTAHOBJIEHUS IEPOKCUIA BOAOPOA
npu pH 4? OTBEeT NOATBEPAUTE PACUETOM.

Bonpoc 3.2.

1. Tlo «kakoifi Qopmyne pacCYUTHIBAIOT 3HAYEHHE  PEANTbHOTO  OKUCIUTEIHHO-
BOCCTAHOBUTEIIHOTO MOTEHIMANIA TIOTYPEaKIut, €CIIM OKUCIeHHas popMa y4acTBYeT B
noOOYHON peakuuu KOMIUIEKCooOpa3oBaHusa. OTBET TMOATBEPIUTE YpaBHEHUSMU
XUMUYECKUX PEAKIIUN U TIOJIyPeaKuii Ha KOHKPETHOM TIpUMEPE.

2. Kak Bpuucisior uuciao  mosed  skBuBaieHta K,Cr,O; mnpu  omnpeneneHuun
HOJIOMETpUYECKUM MeTo/IoM? OTBET NOATBEPIUTE YPABHEHUSMU COOTBETCTBYIOIIHUX
XUMHUYECKUX peakuuid u mnomypeakuuil. [Ipeanoxxure QU3NKO-XUMUYECKUH METOL

10



OIpeZC/ICHUs] KOHIICHTPALMN JUXpoMaTa Kajlusi B pacTBOPE.
Bomnpoc 3.3.

1. Ompenenenne  coxaepxanus  sxkene3a(ll) B pacTBope  HpPOBOIAT  METOJIOM
MOTEHLIMOMETpUYeckoro THUTpoBaHMs. CKOIBKO 3JKele3a COAEpPKHUT oOpasel, eciu
HaBecka 3Toro obpasia maccoit 0,1700 r mocie pacTBOpeHHs U BOCCTAHOBJICHHUS Kele3a
1o xene3a (II) orrurpoBana 8,40 mn pactBopa mepmanranara kamums ¢ 7(KMnOs/Fe) =
0,006200 r/mn?

2. OOpacHUTE NMpUHIUN HOHHOTO oOMeHa. [IpuBenuTe ypaBHEHHS XMMHUYECKUX pPEaKIIUM.
[lepeuncnute N3BECTHBIE BaM THITHI HOHOOOMEHHHKOB.

3.1.2. MeTtoaguyeckne MaTepHabl, ONpeAe/sIIOIMe MPOoUeAYPbl OLEHMBAHUSA 3HAHWIA,
YMEHHH, HAaBBIKOB M (WJIH) ONBITA [AEATEJbLHOCTH B XOJe¢ TeKYIlero KOHTPOJS
ycneBaeMoCTH

Keiichl (cuTyanuu v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyyaromuiicss JOKEH YMETh BBIJCIUTH OCHOBHBIE TIOJIOKEHUS M3 TEKCTa 3ajJauu,
KOTOpbIE TPEOYIOT aHaIM3a U CIyXaT YCIOBUSAMHU perieHus. VicXoas U3 MOCTaBIEHHOTO BOIpoca
B 3aj/laye, MONBITaThC MAKCHMaJbHO TOYHO OINPEAETUTh MPOOJIEeMy U COOTBETCTBEHHO PEIIMThH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/MIU MUCbMeHHO. [lpu pemeHun 3agad Takke Ba)KHO
NpaBWIbHO CGHOPMYIMPOBATh W 3alUcaTh BONPOCH,, HayMHasg ¢ Oojee OOMMX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanusi — O1ieHKa yUUTHIBAET METOJIBI U CPEJICTBA, UCIIOJIB30BAHHBIE IIPU
pELIeHNU CUTYallMOHHOM, MPOOJIeMHOMN 3aJauH.

OneHka «omauynO» CTaBUTCA B CiIydae, KOrJa OOydYaroUIMiics BBIMOJHUI 3a/laHue
(pemmi 3aavy), UCIONB3YS B OJTHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUYECKHE HABbIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusI.

OneHka «xopowto» CTaBUTCS, €clii 0OyUaroLIUICS B 11€JI0M BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIPEIENSIETCS ONOpa Ha TEOPETHUECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YHOU JUTEepaType Mo JAaHHOMY BOIIPOCY.

OneHka «yoogremgeopumenbHoy CTAaBUTCS, €CIIM 00YUaIONIUIiCs MOKa3al MOJ0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

OneHka «Hey0oeremeopumenvHoy CTABUTCS, €CIU OOyYaroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUsI.

KonTtposbnas padora

OnenuBaeTcsi HE TOJBKO TIJIyOMHA 3HAHMM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, TOJIHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOSATENIbHOE 0000IIeHne MaTepuana. M3noskeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

OneHka «xopouwio» CTaBUTCS, ecliid 00ydaroluiics TBepJ0 3HA€T MaTepuai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPaKTUYeCKyl O0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOy4YalOUIMICS OCBOMJ TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTallel, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPyIIAeT IOCIEA0BATEIbHOCTh B H3JIOKEHUM Marepuana,
3aTPyJHSETCS C OTBETAMM, IIOKAa3bIBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalU30M,
apryMeHTaluel 1 BbIBOJAMH.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI [JIs1 IPOBEACHHUS IMPOMEKYTOYHOM aTTEeCTALNH
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUYeHHUsI 0 JUCHHUILJINHE (MOIYJII0)

Mxana PesynbTartsl
OLICHUBAHHUA o0y4eHus

Iloka3aTeu oueHMBaHUS Pe3y/IbTATOB 00y4YeHUsI
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OTJIMYHO

3Haer:

- oOydarommiics TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,
JIOTUYHO, TIOCIEA0BATEIbHO ¥ TPAMOTHO €T0 M3J1araeT, ONUpasich Ha 3HAHUS
OCHOBHOU M JIOTIOJTHUTEIBHOH JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX Hay4YHBIX 3HAHMI JeNaeT KBalu(pHIMPOBaHHEIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONEPUPYET KATETOPHUSIMH U MOHSATHIMH.

Vmeer:

- oOydarommiicss yMeeT CaMOCTOSTEIbHO WM TPABHIILHO pPElIaTh y4eOHO-
npodecCHOHaIbHBIC  3ama4d  WIM  33JaHus, YBEPEHHO, JIOTHYHO,
MOCJIEZIOBATEIHLHO U apTyMEHTUPOBAHO U3JIaraTh CBOE PEIICHHUE, UCTIONbB3YS
Hay4HBIE [TOHATHUS, CChIIAasiCh HA HOPMAaTHBHYIO 0a3y.

Bnaneer:

- o0yJaromuiics BIajeeT paliOHANBHBIMA METOAAMHU (C HCIIONE30BaHHEM
PAIIMOHATBFHBIX METOAWK) PEIICHUS CIIOKHBIX MPOQECCHOHATBHBIX 3aiad,
MIPEICTABICHHBIX JCIOBBIMU UTPAMH, KEHcaMu | T.II.;

IIpu perennn NpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOM TEOPETHUECKHUX TIOJOXKEHUH ¢ TpeOOBaHUSIMHU PYKOBOJISIIUX
JIOKyMEHTOB,

- M3TI0KEHHS MBICIICH B JIOTHIECKOH MOCIEIOBATEIEHOCTH,

- CaMOCTOSATENBHOTO aHamu3a (aKThl, COOBITHIA, SBJICHUH, MPOIIECCOB B UX
B3aMMOCBSI3U U JUAJIEKTHYECKOM Pa3BUTHH.

XOpPO1IO

3Haer:

- o0ydaromuiicss TBeplO YCBOWJI MaTepHall, JOCTaTOYHO TI'PaMOTHO €ro
U3JIaraer, ONUpPasiCh Ha 3HAHUS OCHOBHOU U JIONOJIHUTEIbHOU JIUTEPATYPHL,
- 3arpynHsiercss B (OpPMYJIHPOBAHMM KBaTM(UIIMPOBAHHBIX BBIBOJIOB M
00001IeHN, OmepupyeT KaTeropusMH U TMOHATHUSMM, HO HE BCEraa
MPaBHIBHO UX BEPUPHUILIUPYET.

YMmeer:

- 00OYyYaIOIIHIACS YMEET CAMOCTOSTELHO U B OCHOBHOM MPABUIILHO PEIIAThH
yueOHO-Tpo)ecCHOHANIbHBIC 3a/1a4d WM 3a/IaHHs, YBEPEHHO, IJIOTHYHO,
MOCJICIOBATEIEHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MOJTHOM Mepe WCIONb3ys HAYYHBIC TOHATHS W CCBUIKH Ha HOPMATHBHYIO
6azy.

Braaneer:

- 00ydJaroIUiics B LEJIOM BJIAJCET PALMOHAILHBIMA METOAAMH PEIICHHUS
CIIOKHBIX TIPO(eCcCHOHANBHBIX 33144, MTPECTaBICHHBIX JICTTOBBIMA UTPAMU,
KelcaMH 1 T.]I.;

IIpu pemieHnn cMoOr MPOAEMOHCTPUPOBATh JOCTaTOYHOCTb, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIJICJICHHMS TJIABHOTO,

- U3JIOXKEHUS MBICIIEH B JIOTHUYECKOM IOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETHYECKHUX IMOJOXKEHUH ¢ TpeOOBaHMAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENBFHOTO aHau3a (aKThl, COOBITHI, SBICHUH, MMPOIECCOB B UX
B3aMMOCBS3U M TUAICKTHIECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3Haer:

- 00yYaroImuiicsl OPUCHTUPYETCS B MaTEpHae, OJHAKO 3aTPYIHACTCS B €r0O
W3JI0KEHUY;

- TIOKa3bIBa€T HEAOCTATOYHOCTh 3HAHUM OCHOBHOW M JOMOJHUTEIHHOU
JTUTEPaTypHI;

- c1abo apryMeHTHpYeT HayJHBIE TTI0JI0KEHHS,

- IPaKTHYECKH He crocoOeH c(hOpMyITHPOBATh BBIBOJIBI H 0000IICHUS;

- YACTHYHO BIAJCET CUCTEMOU MOHATH.

YMmeer:

- oOydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpOo(eCCHOHANBHYIO
3ajady WIU 3aJaHue, HO JOIycKaeT omuOKu, c1abo apryMeHTHPYET CBOe
pellIeHne, HEAOCTaTOYHO HCIOJIb3YEeT HAy4yHbIE MOHATHUS U PYKOBOASIIHE
JIOKYMEHTBI.

Bnaneer:

- oOydJarommiics BJaJeeT HEKOTOPHIMH pallMOHATBHBIMH METOAAMH
pemieHusT  CIOXKHBIX ~ NPO(EeCcCHOHANBHBIX  3a7ad, IPEICTaBICHHBIX
JIeIIOBBIMY UTPaMH, KeicaMu U T.[.;

IIpu pemennn npoaeMOHCTPUPOBAT HEJOCTATOUHOCTh HAaBBIKOB

- BBIJICJICHMS TJIAaBHOTO,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCIIEA0BATEIIBHOCTH,

- CBS3KM TCOPETUYECKUX IMOJOXKCHUN C TPCOOBAHHUSIMHU PYKOBOJISIIMX
JOKYMEHTOB,

- CaMOCTOSTEIPHOTO aHau3a (aKkThl, COOBITH, SABICHUMN, MPOLECCOB B HX
B3aMMOCBSI3U U TUAJIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO-

3Haer:

- 00yJaronuiicsi He YCBOMJI 3HAYMTEIBHON YacTH MaTepHaa,
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PUTEJIBHO - HE MOET apr'yMEHTUPOBATh HAyUYHBIE [TOJIOKEHHUS;

- He hOpMyIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BIAJCET CUCTEMOU MOHITHIA.

Ymeer: o0ydJaromuiics HE IMOKa3al YMEHHE pemaTh y4eOHO-Tpo(decCHOHANBHYIO
3aJa4dy WM 33JaHHe.

Brnaneert: HE BBINOJHEHB! TPEOOBAHMS, MPEABSIBISIEMbIE K HaBbIKaM, OLICHUBAEMBIM
«YJIOBJICTBOPHUTEIBHO.

3.2.2. KoHTpoJibHbBIE 3a1aHUS H/WJIM MHbIe MAaTepHaJIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOUYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.
2.
3.

10.

1.
12.

13.

14.
15.
16.
17.
18.
19.

20.
. OCHOBHEIE AHAJIUTUKO-METPOJIOTHYICCKUEC XaPAKTCPUCTUKH METOAOB U PC3YJIbTATOB

21

22.
23.
24.
25.

OCHOBHBIE NOJOXKEHUS POTOIUTHYECKON TEOPHUH.
TepmoanHaMuyeckas, KOHIEHTPAMOHHAS U YCJIOBHAsI KOHCTAHThI PAaBHOBECHS.
AHaIUTUYECKUE peaKH U aHATUTHYecKHe 3P PeKThl. XapaKTePUCTUKH aHATUTHUECKUX
peaxkuuii: 4yBCTBUTENBHOCTh, U30UPATENILHOCTD (CEIEKTUBHOCTB).

I'pynmnoBsle, o011Ke, 4acTHbIE, XapaKTepHbIE U CIICLU(PUUECKUE PEAKIIHH.
PaBHOBecus B aHAJIMTUYECKH Ba)KHBIX ITPOTOJUTHYECKUX cUCTeMax. KOHCTaHThI
KHCIIOTHOCTH U OCHOBHOCTH.

Brruucnenune pH pacTBOpOB KMCIOT MU OCHOBaHUM PA3IMYHON CUIIBI, CMECEN KUCIIOT U
OCHOBaHUM.
Bydepnble pacTBOpbI, HCTIONB3yEMbIE B XUMUYECKOM aHAIM3€E: UX COCTaB, CBOCTBA
(Oydepnast emxocTb, 00s1acTh OyheprpoBanus).
AHanuTHyecKue peakiuu KoMIiekcooopas3oBanus. O01ue, cTynieH4aThle U yCIOBHbIE
KOHCTAaHTbl YCTOMYNBOCTH KOMIIJIEKCHBIX COETUHEHU.
Hcnonb30BaHne peakiuii ocaxxIeHUs B aHAIMTUYeCKUX 1ensix. Koncranta paBHOBecus
peakIuii 0cax1eHUS-PaCTBOPEHUs; (PAKTOPHI, BIUSIOIME Ha PACTBOPUMOCTH OCAJIKOB.
OKHCANTENBbHO-BOCCTAHOBUTEbHAS pEAKLIUS U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIOTEHLUA.
KoHcTaHThl paBHOBECHUSI OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHA.
Br10op TMTpaHTa 1 ONTUMAIBHBIX YCIOBUM TUTpoBaHUsA. DaKTOphI, BIUSAIONINE HA
BEJIMYMHY CKauKa Ha KPUBON TUTPOBAHMSL.
Wuavkanus KOHEYHON TOUYKU TUTPOBAHUS XUMUUECKUMU U (PU3UKO-XUMHUECKUMHU
METOJIaMHU.
HonooOMeHHast XxpomaTorpagus B KOJIUYECTBEHHOM XUMHUYECKOM aHAJIN3e.
TpebGoBaHus1, NpeaAbABIsAEMbIE K peaKLUsIM HOHHOIO OOMEHa.
H3oTepma HOHHOTO OOMEHa.
Bo160p onTuManbHbIX YCIOBUI HOHOOOMEHHOTO pa3fiesieHus BEIIECTB.
Knaccudukarus pu3nko-xMMUYECKUX METOJI0B aHAIIN3A.
AHanuTuyeckui curHai kak uHpopMaTuBHas QYHKIUS COCTaBa BEIIECTBA U €TI0
KOJIMYECTBA.
[IpuMepsl aHATMTUYECKUX CUTHAIOB U UX u3MepeHuii B DXMA.

aHajan3a, CIrocoObl UX OLIEHKH.

OO01as xapakTeprcTKa CIIeKTPATbHBIX METO/IOB aHAIIM3A.

OO01mas XxapakTeprCTHKA YICKTPOXUMHISCKAX METO/I0B aHAIH3A.

OO1as xapakTepucTUKa XpoMaTorpaguueckux METOOB.

Hpe)ICTaBJ'ICHI/Ie 0 (bOTOMeTpI/I‘IGCKI/IX nu HOT@HI/IOMeTpI/I‘ICCKI/IX METOAAaX aHaJIn3a.

TexkcTbl NPo0JIEeMHO-AHAJIUTHYCCKUX U (MJIH) IPAKTHYECKUX y4eOHO-NTPO(ecCHOHAIBHBIX

3aja4
1.

2.

Paccunraiite pH OydepHoro pactBopa, cocrosimero u3 paBHbIXx 00vemoB 0,10 M
ruapokcuaa ammonus u 0,20 M xnopuna ammonust. (Ky(NH; « H,O) = 1,8 « 107).

C nenpro ompezneneHus ColIep)KaHUs KOMIIOHEHTOB IIPOBOAMIIM TUTPOBAaHUE PacTBOPA,
cojepkaBiiero paBHoe KonmdectBo Moser Na,COs um NaHCOs;. B mnpucyrcrBum
uHAnKaropa (enongranenHa 6bu10 M3pacxogoBaHo 40,0 MI cTaHZAPTHOrO pacTBOpa
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HCl. 3arem mnomydeHHBIH pPacTBOp JAOTHTPOBBIBAIM B NPUCYTCTBUM MHIMKATOpPA
MeTuioBoro opanxenoro. Kakoit o0bem HCI 3arpauen Ha notutpoBsiBanue. [IpuBenute
YPaBHEHUSI XMMHUYECKUX PEAKIIMNA U PACUETHI.

Jlst aHanmM3a CTOYHBIX BOJ MPOBETH cepuro ucnbiTanuid. st atoro orobpamu 100,0 mi
npodbl W ocaxiganu cynbdar-uoHBl xnopugoM Oapusa. IlomydeHHBIH —Ocamok
oT(unpTpoBBIBaNK, poMbIBasiu U pacTBopsiau B 30,00 ma 0,025 M pactBopa D/ATA.
N36bTok D/ITA ortutpoBbBasin 0,0250 M pactBopom xjopujaa Maraus. [lpu stom
OBLTM TIOJTYYeHBI cheAyromme pesyastatel: V; = 15,00; V>, = 15,03; V; = 15,00; V, =
15,04; Vs = 15,05 mn. Onpenenure cojepxanue cyib}aT-uoHOB B 1 J1 CTOUHON BOJIBI U
JOBEpUTENIbHBII ~ HMHTEpBaJl JJi1 TOJYYEHHOro  pe3yjbTaTa, MpPHUHSIB YPOBEHb
noseputenbHoi BepostHocTh 0,95. (M(SO4*) = 96 r/monb; M(DATA) = 372,24 r/Mois).
Pacunraiite noreniman B T.O npu turpoBannu pactsopa FeSO4 pactBopom K,Cr,O; npu
pH =2 u 7, ecmu (E’ (Cr,O/%, 14H72Cr'") = 1,36 B), E’ (Fe*'/Fe*") = 0,77 B.
(KoHueHTpanuu KOMIIOHEHTOB IPUHATH PaBHBIMU | MOJIB/1T).

Kakum o6pa3om, ncnosb3ys HOHHBII 0OMeH, MOKHO mpoBecTH omnpenenenue Na,HPO, B
pacTBOpe METOJOM KHCIOTHO-OCHOBHOrO TUTpoBaHusA? IlpuBenure ypaBHEHUs
COOTBETCTBYIOIIMX XHMHUYECKUX peakiuii u ¢GopMydy A pacyera CoAep KaHUs

runpodocdara HATpUS B pacTBOpE.
3.2.3. MeTroauueckue MaTepHabl, OIpeAe/sONde MNPoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUI1, HABBIKOB B X0/I¢ IPOMEKYTOYHOM aTTecTAlUH
Ilpoueaypa oneHnBaHus 3HAHUI (TeCT)

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ
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IMocnenoBaTenbHOCTH BEIOOPKH

Onpezenena no paszjenam

Kputepnu oneHku

- IPAaBUJIbHBIN OTBET HA BONPOC

«5» ecn paBmiIbHO BBINOJIHEHO 90-100% TecTOBBIX 3a1aHUi
«4» eciu NpaBUJIbHO BhINONHEHO 70-89% TecTOBBIX 3aJaHuil
«3» eciu NpaBUWJIbHO BBINONHEHO 50-69% TecTOBbIX 3aJaHUil

IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

KaxXgoro pasjacia

[Ipenen pnuTenbHOCTH 10 MUHyT
IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2 Bompoca
ITocnenoBarensHOCTH BEIOOPKHU BOIIpocoB u3 | CiydvaiiHas

Kpurepuu onenku

- TpeOyeMBIil 00bEM H CTPYKTYpa

- M3JI0KeHne MaTepuana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BaHKE COOTBETCTBYIOILCH TEPMUHOIOTHUH

- CTHJIb PEYHU U KYyJIbTypa peun

- 1oa0O0p NPUMEPOB MX HAYYHOH JINTEPATYPHI U MPAKTUKH

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJbIINE HETOYHOCTH B M3JI0KEHHUH HEKOTOPHIX BOIIPOCOB

«3» ecnn TpeOOBaHNS BBHIIOJIHEHBI YACTHYHO — HE BBIACPKAaH 00bEM, €CTh

(baKTI/I‘{eCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpounenypa oueHuBaHMs yYMeHHMil W HABBIKOB (pelleHHe NMPO0OJIEMHO-aHAJIMTHYECKHX H
NPaKTHYEeCKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJaHUN

1

[TocnenoBaTenbHOCTH BEIOOPKH

Crrydaiinas

Kpurepuu ouenku:

- BBIJICJICHUC W IOHUMAHUE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIATH Pa3IHYHbIC TOUKH 3PCHHUS

- IOJTHOTA UCTIOJB30BAaHUS UICTOUYHUKOB

- HaJTM4Ke aBTOPCKOMN TO3ULIMU

- COOTBETCTBHE OTBETA MOCTABIEHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbITa, MatepuanioB CMU,
CTaTUCTUYECKUX JIAHHBIX

- JIOTUMHOCTb U3JI0KEHUS

- YMEHHE cIeNaTh KBATH(UITMPOBAHHBIC BEIBOIBI U 0000IICHUS C
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TOYKH 3PEHHUS PEIICHUS MPOo(hecCHOHANBHBIX 3a1ad
- YMEHHE IIPUBECTH IIPUMED

- OTIOpa Ha TEOPETUIECKUE TIOTOKECHUS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMUHOJIOTHEH

«5» ecnu TpeﬁOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B I1IOJIHOM 00BeMe

«4» ecnu B IICJIOM BbIIIOJIHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb

HeOOJbIIINEe HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJMPOBaHUM  KBaIH(HUIHMPOBAHHBIX
BBIBOJIOB M 0000IIIEH It

«3» ecnu TpeOOBaHMUS BBHITOTHEHBI YaCTHYHO — IBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO ciabo apryMeHTUPyeT HaydyHbIe
TIOJIOKEHHS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSTENHHO
chopMyIHpOBaTh BHIBOIBI M 000OIIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHOMN JIESITENEHOCTRIO

4. YyeOHO-METOIMYECKOe M MaTepHATbHO-TEXHUUYeCKoe ofecneyeHUue AUCUHMIIUHBI
(Moay.Jist)
4.1. DjeKTpOHHBIE y4eOHbIe U3IaHUS

1.

AnekcannpoBa, J. A. Ananuthueckas Xumusi B 2 kHurax. Kuwra 1. Xumuyeckue
METOJIbI aHanm3a : Y4YeOHWK W TPAKTHKYM Ui By30B/ . A. AnekcaHaposa,
H. I'. I'aiinykoBa. — 3-e u3a., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2023. —
537 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09354-4. —  Tekcr
anekTpoHHbld //  OOpasoBarenbHas 1iatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511300.

AnekcannpoBa, J.A. AHamutudeckas xumusg B 2 kHurax. Kawra 2. ®dusuxo-
XUMHYECKHE METO/Ibl aHAIM3a : YUeOHUK U MPAKTUKYM JUTsl By30B / D. A. Anekcanaposa,
H. I'. I'aiinykoBa. — 3-e u3a., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2023. —
344 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09460-2. —  Tekcr
anekTpoHHbld //  OOpasoBarenbHas 1iatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511323.

AHanmuTuyeckas Xumus : yaeOHoe mocodue st By30B / A. WM. Amapues, I'. K. Jlynenko,

T. Il. Anekcannposa, A. A.KazakoBa. — 2-e wu3n., wuchnp. U jgon. — Mocksa :
MznarensctBo FOpaiit, 2023. — 107 c. — (Bpicmiee ob6pazoanue). — ISBN 978-5-534-
07837-4. — Tekcr : anektponubit / ObpazoBatenbHas miatdhopma FOpaiit [caifT]. —

URL: https://urait.ru/bcode/514150.

4.2. DieKTpoHHBIe 00pa3oBaTebHbIE PecypChl

1.

2.

7.

DekTpoHHas o6ubmmMoTeunas cucrema «OBC IOPAUMT» Biblio-online.ru (3BC
«¥Opaiit») [DnexTponnsiii pecypc]. — URL: https://urait.ru/.

OnekTponHo-Oubmoreunas cucrema ZNANIUM [Dnekrponnsnii pecypc]. — URL:
https://znanium.com/.

OnekTpoHHass OuOmmoreyHas cucrema «KoHCynbTaHT cCTyneHTa» [DIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas snextponHas OuOnmoreka [Dnektponnbiii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snektponnas oubnuoreka «KubepJlenunka» [Dnexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.

Nndopmannonnas cucremMa «EIuHOE OKHO JOCTyNa K 0Opa3oBaTENbHBIM pecypcam»
[DnexTponnslil pecypc]. — URL: http://window.edu.ru/.

denepanpHblii 1IEHTP HHGOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYpCcoB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMenHble npodeccHoHaNbHbIE 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

OO6y4arommmMcst  obecniedeH JocTyn  (YOAJICHHBIA JOCTYyH) K HWXKE CICAYIOIINM

COBpPCMCHHBIM HpO(i)CCCI/IOHaHBHBIM 0azam JaHHBbIX H I/IH(i)OpMaL[I/IOHHBIM CIIPpaBOYHBIM
CHUCTCEMAaM:
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

1. CnoBapm wu »sHuukiIonequu Ha Axkagemuke [OnexktponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(QOPMALMOHHO-TIPaBOBOro obecrieueHus: «l apanT» [DneKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIjIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. JluueH3nOHHOE MporpaMMHOe oOecreueHHue: OlepaluoHHas cuctema Microsoft
Windows, naket opucubix npuioxenuid Microsoft Office.
2. CB0OOODHO pacmpocTpaHseMoe TMpPOrpaMMHOE oOOecrieueHue: CBOOOJHBIE MaKEeThI
oducubix npuinoxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOIO IPOM3BOJCTBA: CIIPAaBOYHO-IPABOBAs
cuctema «l'apant» (DneKTpoHHBIN nepuoauueckuii cripaBouynuk «Cucrema TAPAHTY),
obpasoparenbHas maardopma FOPAUT (Dnexrponnas GuGmuoreunas cuctema «IBC
IOPANT» Biblio-online.ru (OBC «IOpaiit»)), 3MeKTPOHHO-OHOIHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbanoTeuHas cucteMa «KOHCYJIbTaHT cTyieHTa».
4.5. O0opynoBaHue U TeXHHYECKHeE CpPeIcTBa 00yYeHHs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Yy4YeOHbIE ayJUTOPUU IS
MPOBEJCHUS Y4YeOHBIX 3aHATUH, KOTOpbIE OCHAIEHBl O0OPYJOBaHHEM M TEXHUYECKUMU
cpeacTBaMU OOy4YeHMs, U TIOMEIICHUS JJIS CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUEHUs K ceTh «VHTepHeT» u
o0ecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHytlo cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayAUTOPHI 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI ¥ TOMEIeHUH /1JI151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTsl 000py1OBAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
YueOHbIC  ayAMTOpHUHM  JUIS  TPOBEACHUS | YucOHAs ayJAuTOpUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOEeNbI0, OTBEYAIONICH BCEM YCTAaHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIIbHOE MYJIbTUMEIMIHHOE 000pYA0BaHHE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~MOAKIIOUEHHs K cetd «lMHTepHET» U
o0ecrieyeHneM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazosarenbHyo cpeny PXTY wum. JI.U. Menneneesa u x
9BC.

* Homep KOHKpPETHOW ayAWTOpHHU yKa3zaH B NpuKase o0 ayauTopHOM (oOHAE, paclicaHUM Y4YeOHBIX 3aHATHH U
pacIicaHiy IPOMEKYTOTHON aTTeCTalnH.
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