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 komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH
MaTeMaTH4eCKHe,

C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3a1a4d cBoOeH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:xaHue HHIUKATOPAa KOMIETeHIIUU
KOMIIeTeHIINU KOMIeTeHIINI
IK-1 IK-1.2 IIpumensier 3HaHUS MEXaHU3MOB XUMHUYECKUX PpEaKLMH, CTPOCHHUs

BEIIECTBA M CBONCTB pAa3JIMYHBIX KJIACCOB XUMHUYECKUX DJIEMEHTOB,
COEAMHEHUH], BELIECTB U MAaTEPUAJIOB, NIPUPOABI XUMHUIECKOH CBS3U IPU
peleHuH 3a1a4 Mpo(eccCHOHANBHOMN IESITEIbHOCTH

IIK-1.5 [IpoBomuT Hay4HOE HCCIIEIOBAHHE B Cpepe TEXHOCHEPHOU OE30MacHOCTH,
B TOM YHCIIE OTpENENsieT ero 3agady, IUIaH W METOJbl, aHAIM3UPYeT U
MHTEPIPETHPYET IOJy4YEeHHbIE JaHHbIE, AelaeT BBIBOJABI M odopmiser
Hay4HO-HCCIIEA0BATEIBCKYIO paboTy

1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHUILINHE (MOTYJIIO)
Henap u3yyeHuss AUCHMIUVIMHBI (MOAyJsi)) — mpuoOpeTeHHe o0O0ydYarolMMUCS 3HAHUM 110
OCHOBHBIM TpyIIaM METOJOB XMMHUYECKOrO aHaju3a, HamOoyee IIMPOKO NPUMEHSEMBIX B
MIPOMBIIIJIEHHOCTH M HCCIIEJIOBATEIbCKOM paboTe, a Takke KOMIETEHLUH, HEoOXOIUMBIX
XMMHMKaM-TEXHOJIOTaM BCEX CHELUAJIBbHOCTEH NI PEIIEHUs KOHKPETHBIX 3a/ad XMMHUYECKOTO
aHaIM3a.
B pesynbrare u3ydeHus AUCUUIUIMHBI (MOYJISA) 00yYaromuiicss JOmKeH
3HATh:
® OCHOBHBIE IOHATHS, TEPMUHBI, METOABI U IPUEMBI KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XUMHUYECKOIO aHAJIN3a;
® TEOpPETUYECKHE OCHOBBI (PM3UKO-XMMHUYECKHUX METOO0B aHAJIN3a;
® [pPUHIUNBI paboOThl OCHOBHBIX INPUOOPOB, HCHOJB3YEMBIX JUISI  NPOBEICHHUS
Ka4eCTBEHHOI'0 Y KOJIMYECTBEHHOI'O aHAJIN3A;

yMeTb:
® [IPUMEHSTH NPHOOPETEHHBIEC MPAKTUYECKUE HABBIKM B MPOPECCHOHATBLHON AEATEIbHOCTH
JUISl peLIEHUsI KOHKPETHBIX 3a7a4;
® [POBOJUTH OOOCHOBAaHHBIM BBIOOp METO/a aHAlW3a C Y4YeTOM Ielieil U ocoOeHHOoCTel
JAHHOM NMPAaKTUYECKOM 3a7a4H;
® POBOJUTH PACUETHI HA OCHOBE ITPOBEICHHBIX MCCIIEI0BAHNN;
® IIPOBOJUTH METPOJIOTMYECKYIO OLEHKY pE3YyJbTaTOB KOJMYECTBEHHOIO XHMHUYECKOTO

aHaJu3a;
BJIAJIETh:
® OCHOBAMH METPOJIOTUYECKOW OLEHKH pPe3ylIbTaTOB KOJMYECTBEHHOTO XHMHUYECKOTO
aHaJm3a;

e IIpUEMaMM MHTEPIPETALMH PE3YJIBTaTOB AHAJIN3a HA OCHOBE KBAJIMMETPUYECKHUX OLICHOK;
® METOAOJIOTHEH XHUMHYECKUX M (PU3MKO-XMMHUUYECKHX METOJIOB aHalIMu3a, HIMPOKO
HCIIOJIB3YEMBIX B COBPEMEHHOM aHAIIMTUYECKOW ITPAKTHUKE;



® OCHOBAaMH CUCTEMBI BHIOOpA METOAOB KaYECTBEHHOI'O M KOJUYECTBEHHOTO XUMHUYECKOTO
aHanM3a Il pelIeHus KOHKPETHBIX 3aja4.
2. O0bem, CTPYKTYpPA U CO/lePKAHME JUCUMILINHBI (MO1YJIs1)
2.1. O6beM qMCUMILUIMHBI (MOYJIsT)

Buout yueonoit pabomot Dopmut 00yueHun
Ounas

Oomasi TpyA0eMKOCThb: 3a4CTHBIC ¢TMHHUIIBI/ YaChI 5/180
KonTakTHas padora: 48

3ansaTHs JIeKIMOHHOTro Tumnal 16

3aHATUS CEeMUHAPCKOro TUIA 64
KoHcyabTanuu 0
IIpoMes:kyTOUHasl aTTeCTALUS 9K3aMeH
CamocrosiTesqibHas padota (CP) 100

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJICHHOI0 Ha HHUX
KOJIMYeCTBAa 4acoB 1o ¢popMam 00pa3oBaTeibHOM 1eITeJILHOCTH
Ounasa ¢hopma odyuenusn

Bujbl yue6Hoii padoTsl (B yacax)
KonTakTHasn padora
Ne | HaumeHoBaHHe TeM P
3anaTus
n/n | (pazgenos) 3aHATHSA CEMHUHAPCKOr0 THIA CP
JIEKIIMOHHOI0 THIIA
JI HNHble 113 C JIP HNnbie
1. Wnentndukarms 8 0 8 0 24 0 50
HOHOB DJIEMEHTOB B
pacTBopax
2. KomnuecTBeHHEIN 8 0 8 0 24 0 50
XUMHWYECKUM aHaJIN3
Ipumeuanus:

JI — nexuwmu, 113 — mpaktnueckne 3ausatusa, C — cemunapsl, JIP — mabopatopusie paboter, CP — camocrosiTenbHas
pabora.

2.3. Conep:xaHue OUCUMIUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jiejiaM) H
BHUJIaM padoT
CoaeprxaHue JIEKIIHOHHOTO Kypca

Ne
w/n HaumeHnoBanue Tem (pa3aesnon) Conep:xkaHue JeKIMOHHOIO Kypca
1. | Unentudukanus noHOB 3r1eMeHTOB | 1.1 BBeneHne B COBpeMEHHYIO aHATUTUICCKYIO XUMUIO.
B pacTBOpax AHanuTHYecKast XMMHs KaK OCHOBA METO/I0B M3YUEHHS U KOHTPOJIS

XMMHYECKOTO COCTaBa BEIIECTB B MaTe€pHaIbHOM IIPOU3BOJACTBE,
HayYHBIX HCCJIEJOBAaHMAX, B KOHTpOJIC OOBEKTOB OKpYXKaromieh
cpenbl. Bunbl ananuza. DneMeHTHBIN, MOJICKYJISIpHBIN, (a30BbIid 1
n30TonHbIN aHamu3. KonndecTBeHHBI M KauecTBEHHBIH aHaNU3
OpPTaHUYECKUX U HEOPTaHMYECKUX BEIIECTB. XUMHUUECKHE, PU3HUKO-
XMUMHUYECKHE METOBI aHajH3a, WX B3aUMOCBS3b, COOTHOIICHHWE U
NpUMEHEHNE. AHATMTHYECKUI CUTHANI KaK HOCHTEINIb KaueCTBCHHON
1 KOJMYECTBEHHON nHpopManmy o0 o0bekTe aHanm3a. [loctaHoBKa
AQHAJIMTHYECKOM 3afadyd. AJTOPUTM MPOBEJCHUS aHajau3a: OTOOp
cpemHe TpoOBI, MOATOTOBKA MPOOBI K aHAIN3y, H3MEpeHHe
AQHAJIMTUYECKOTO CUTHAJIA U €r0 METPOJIOTHUECKas OLlEHKa, pacueT
pe3yJabTaTOB aHANIM3a U UX MHTepnperanus. [IpuMeps! perieHus
3a7a4 aHAJUTHYECKOTO KOHTPOJS B XUMHYECKOM TEXHOJOTHH, B
aHanmm3e OOBEKTOB OKpyxamomei cpeasl u  Ap. Ilonatus o
COBPEMECHHBIX ~ METOJAax  JJIEMEHTHOTO  aHajlu3a:  aTOMHO-
9MMCCHOHHBIA aHaJINn3, aTOMHO-a0CcOpOIIMOHHBIN aHaJIn3,
PEHTreHO(ITyOpECIIEHTHBIN aHaIH3.

1.2 Cneunduka 3a1a4 aHATUTHISCKON XHUMHH.

OCHOBHBIC TEPMHUHBI aHAIATHUECKOW xumuu. OOHapyKeHHE.
Onpenenenue. AHanu3. AHATUTHYECKHE XUMUUECKUE PEaKIIUU KaK
OCHOBa XMMHYECKOro aHanu3a. KauecTBEeHHBbIE W KOJIMUECTBEHHBIE
aQHATUTHYCCKHE XUMHUYECKHE peaxImu. TpeboBanus,
npeabsBisieMble Kk HuM. Crieruduka aHATNTHYECKUX PEAKIUH,
UCTIONB3YEMBIX B aHayim3e.  AHamuthueckas  ¢opMa  #
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AQHAJIWTHYECKHE  TNPHU3HAKH.  AHQINTHYECKHE  PEakuu U
aHanmutHueckue dPdekTsl.  XapaKTepUCTUKH  aHATUTHYECKUX
peaKIuii: YyBCTBUTEIBHOCTh, N30MPATENBLHOCTh (CETEKTUBHOCTB).
I'pynmoBsle, o0mme, 94acTHBIE, XapaKTEpHBIE M CIEIH(HIECKHE
peaknum. [ytn TTOBBIIICHUS N30MpaTEeNTLHOCTH "
YyBCTBUTEIHHOCTH aHAJMTHUCCKUX PEAKIIIH.

1.3 Xumnueckue paBHOBECHA B T'OMOT'C€HHBIX W T'€TCPOrCHHBLIX
cucTeMax, IPUMEHSIEMBIX B aHATUTHYECKOW XUMHUH.

OCHOBHBIE THITBI PEAKIHUH, TPUMEHAEMbIX B AaHATUTUIECKOH XUMHUU
(ocaxaeHHus,  KHUCIIOTHO-OCHOBHBIE,  KOMIUIEKCOOOpa3oBaHUs,
OKHCIIEHHUS-BOCCTaHOBNIEHNA). COCTOSHHE HMOHOB 3JIEMEHTOB B
pactBopax. KoHCTaHTBI paBHOBECHS aHAIMTUYECKUX pEaKLUM:
TEpMOJMHAMUYECKHE, KOHIICHTPAIIMOHHBIE, yCJIOBHBIE. DakTopBI,
BIIMSIIOIINE Ha XUMHYECKOE paBHOBECHE (KOMIUIEKCOOOpa3oBaHUeE,
00pa3oBaHUE MaJOPACTBOPUMBIX COEIMHEHUH, H3MEHEHUE CTEIICHU
OKHCJIEHHMSI ~ ONpEACIIEMOro  HWOHA,  BIUSHHE  HPUPOJBI
pacTBOPUTENS], HOHHOM CHIIBI, TEMIIEPATypBhl, COCTaBa PacTBOPa).
PaBHOBecHS B aHATUTHYECKH BaXKHBIX IMPOTOJIUTUYCCKUX CUCTEMAX.
KoHCTaHTBI ~ KHCIIOTHOCTH W OCHOBHOCTH.  YpaBHEHHA
MaTepuainbHoro Oamanca. Bermcienme pH pacTBOpOB KHCIOT H
OCHOBAaHUU pa3NUYHOM CHJIBI, CMECe KHCIOT M OCHOBAHMU.
BydepHbie pacTBOpPEI, UCTIONB3yeMble B XUMHUYECKOM aHAIIN3E: MX
cocTaB, cBolicTBa (OydepHas emKocTb, obnacTh OydepupoBanus),
pacder pH, npuMeHeHNE B aHATUTHYECKOH XUMHH.

AHaJUTHYECKHE PEaKIMH KOMIUIEKCOOOpa30BaHUs, OCaXICHUS,
OKHCIICHUS-BOCCTAaHOBJIECHUA. OOmue, CTyleHJaThle M yCIIOBHBIC

KOHCTaHTBI YCTOWYHBOCTH KOMIIIEKCHBIX COCIMHEHUH.
Hcnonb3oBanue peakuui KOMILTEKCOOOpa30BaHUs B
aHAJIMTUUYECKOM XuMHM  (OOHapyXeHHE M  KOJMYECTBEHHOE
ompejieliecHHe, ~ MackWpoBaHue).  Mcronb3oBaHMe — peakiui

OCAXJICHUS B aHANUTHYeCKHX Lenix. KoHcTaHTa paBHOBecHs
peakuuii OCaKACHUS-PaCTBOPEHHUs; (aKTOphl, BIHUSIONINE HA
pacTBOpPUMOCTb  OcankoB. Pacdyer ycioBuii ocaxneHus H
pacTBOpeHUs OCaJIKOB. OKHCIHUTENEHO-BOCCTAHOBUTEFHBIE
paBHOBecus. CTaHmApTHBIE W peambHBIH  OKHUCIUTEIBHO-
BOCCTAHOBHTEIIFHBIC TIOTCHIINAIIBL.

Xumudeckne n (U3MKO-XMMHUYECKHE CIIocoObl orpexaenenus pH
pacTBOpOB. PaBHOBecus AHATUTUYECKUX peakuumii
KOMIUIEKCO00pa3oBaHusl 1 ynpasiieHne UMH. DaKkTopbl, BIUSIONIHIE
Ha HampaBJ€HHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil.
KoncranTta paBHOBecHs M €€ XHMHKO-aHAIUTHYECKOE 3HAYCHUE.
Pacuer k03¢ GHIIMEHTOB TOOOYHBIX peaKiuii.

1.4. KagecTBeHHBIC W KOMUYCCTBCHHBIC aHATUTHYCCKIE PEaKIUH C
OpTraHMYECKAMH  aHAJUTHYCCKUMH peareHTaMH B  aHAIN3e
HEOPTraHUUYECKUX BEILECTB.

Oprannueckrue aHanmutrdeckue peareHtsl (OP). Knaccudukarms
OP mo Tumy peaknuii C HEOPraHUYECKUMH  HOHAMHU.
KommnekcooOpasyronmmme OP  u  crpoeHne WX  MOJEKYI:
(YHKINOHATBHO-aHAINTHYECKAs W AHAJHTHKO-aKTUBHAS TPYIIIIEIL.
Oco0OcHHOCTH W TpEeUMyIecTBa HCmojb3oBanust OP, ob6mactu
MIPUMEHCHUSI. JloTIOTHUTEIBHO: TEeOpHs necTBus
KomIiekcooopasyrommx OP, yder wmomHOro cocrostaus OP wm
MeTa/uia. ['unore3a aHamoruii U NpakTHUYECKHE BBIBOABI U3 HEE.
[Ipupona xumuyeckoir cBs3u B komiuiekcax OP ¢ wuonamu
METaJIJIOB U €€ MPOSIBJIICHNE B IBETHOCTH KOMILIEKCOB. Peakiun OP
¢ XpoMO(MOpHBIMH  3JIEMEHTaMH. VIHTEHCHBHOCTh  OKpacku
aHATUTHYECKNX  (GOpM W  HMHTEHCHBHOCTH  ITOTJIOIICHUS.
Vcnonp3oBaHue  peakuWié ~ OpraHWYeCKMX  pEearcHToB B
(hOTOMETPHYCCKOM aHAIH3E.

KoanuecTBeHHBIH XAMHYECKUH
aHanu3

2.1. IlpyHUMOBL M 3aa41 KOJTMYECTBEHHOTO aHAIM3a.
Knaccugukarus MeTo/10B KOJIMYECTBEHHOTO aHanu3a. TpedoBaHus,
MpEeabsBIsiIEMble K XHUMHYECKMM pEaKUusiM B KOJWYECTBEHHOM




aHanu3e. JTanbl KOMMYECTBEHHOTO ONpeeieHHs. XapaKTepUCTHKa
pe3yIpTaToOB KOJINYECTBEHHOTO XHUMHUYECKOTO aHaIu3a.
Omnpenenenne COAEPX aHUS BELIECTBA B pAacTBOPE, pPacUeTHHIC
¢dopmynel. CriocoOBI TIpeICTaBICHUS pe3yIbTATOB aHANMN3a. TeCcTh
Ha BBISBJIEHHE CHCTEMAaTHYECKUX MOIPEIIHOCTEH B pe3ylbTaTrax
KOJIMYECTBEHHOTO  XMMHUYECKoro ananmuza. [IpoGoorbop n
poOOIOATOTOBKA.

2.2. TurpumeTpudeckuil aHanu3. TUIBI peakiyii, HCIOIb3YEMBIX B
TUTPUMETpHH. TpeboBaHus, IPEABIBIICMbIEC K HAM.

[MpuHnun Tutpumerpun. TutpoBanue U ero dtambl. ['paduueckoe
n300pakeHne Tpoliecca TUTPOBAHHUSA — KPHUBBIE THTPOBAHUS, WX
Buabl. CKauyoK Ha KPUBOH THTPOBAHUS, TOYKA IKBUBAJICHTHOCTH
(T.3.) u xoneunas touka turpoBanus (K.T.T.). IlepBuunble u
BTOPUYHBIE CTAaHAAPTHL. [IpHEMBI THUTPUMETPUYECKOTO aHAIH3a:
npsiMoe M OOpaTHOE THUTPOBAaHHE, KOCBEHHBIE METOABI. THITBI
peaxkiuif, HCHOJIB3yEeMBIX B  TUTPUMETPUUECKOM  aHAJIM3E;
TpeboBaHus, IPEABIBIACMbIEC K HAM.

JIOTIOTHUTEIBHO: HMHCTPYMEHTAJIBHBIE METOAbI HMHAMKamuu T13.
[Horenunomerpuyeckoe TtHUTpoBanue. Meron I'pana. [lpyrue
CIOCOOBI yCTAaHOBJICHNS! KOHEUYHOH TOYKH THTPOBAHHUSL.

2.3. Peakuum HeWTpamu3alMd B KOJIUYECTBEHHOM XHMHUYECKOM
aHaJm3e.

Metoabl KHCIOTHO-OCHOBHOTO THUTpoBaHH. CyIIHOCTH MeTofa
KHCJIIOTHO-OCHOBHOTO THUTpOBaHUs. KpHBBIE KHCIOTHO-OCHOBHOTO
TUTpOBaHMs. PacueT W MOCTPOEHHE TEOPETUYECKUX KPUBBIX
TUTPOBAHMUSA CHJIBHBIX W CJIAa0BIX OJHOOCHOBHBIX IPOTOJIHTOB.
DakTopbl, BIUAIONINEC HA BEIMYNHY CKAauKa Ha KPUBBIX KHCIOTHO-
OCHOBHOTO TUTpOBaHMs. CIIocOOB! YCTaHOBJICHHUS KOHEUYHOH TOYKH
TUTpoBaHMsA.  KHUCIOTHO-OCHOBHBIE  MHAMKATOpPBL,  HHTEPBAI
nepexofia OKPacKH WHAWKAaTopa, Iokaszarenb tutpoBaHus (pT).
IIpaBuno BeIOOpa HMHAMKAaTOpa AN KOHKPETHOIO  Ciydas
TuTpoBaHus. IlpakTudeckoe NpUMEHEHHE peakIUil KHUCIOTHO-
OCHOBHOTO B3auMojeicTBHA. IloTeHIIMOMETpHYECKOe TUTPOBAaHHE
Ha OCHOBE pEaKUWH KHUCIOTHO-OCHOBHOTO B3aUMOCHUCTBUSL.
WHukaTopHbIE TOTPENTHOCTH U UX OIICHKA.

2.4. AHamuTHYeCKHE peaKIWHd  KOMIUIEKCOOOpa3oBaHUSA W
OCaX/I€HUs B KOMMYECTBEHHOM XUMHUECKOM aHAIU3E.
Hcnonp30BaHne KOMIIEKCOOOpa30BaHMsI B XMMHUYECKOM aHaJIH3e.
Heoprannueckue u opranudeckue Juranasl. KomiuiekcoHsl u ux
CBOMCTBA. YCIIOBHBIE KOHCTAHTHl YCTOMUMBOCTH KOMIUIEKCOHATOB
W WX TMpakTUIeckoe wucnonb3oBanue. OOOCHOBaHHWE BBIOOpA
ONTUMAJIBHBIX YCJIOBUH KOMIUIEKCOHOMETPHUECKOTO THTPOBAHHUSL.
KpuBblE KOMIUIEKCOHOMETPHYECKOTO  THUTpOBaHMA. DakTopsl,
BIIMSIIOIINE HA BEMTUYNHY CKadKa Ha KPUBBIX TUTpoBaHUs. CrtocoOBI
ycranoBnenuss T.O. u K.T.T. MerannoxpoMHbele HHIUKATOPBI,
NPUHONT WX JeWcTBHsA. BriOop wWHAnMKaTOpa At KOHKPETHOTO
clydas TUTPOBaHHSA. AHAJIUTHYECKHE BO3MOXKHOCTH MeETOAA
KOMIIUIEKCOHOMETPUUYECKOTO TUTPOBAHUS. IIpumenenue
KOMIUIEKCOHOB B aHAIUTHYECKOM XUMHH B  KadecTBe
MacCKUPYIOIIMX areHTOB. lIpuMeHEeHHE XHMHUYECKHUX PpEeaKIii
KOMIUTIEKCO00pa3oBaHust B (JOTOMETPHUYECKOM aHANN3E, B METOAE
KOHIYKTOMETPHYECKOTO THUTPOBaHMA. Peakmum OCaxIeHHs B
KOJINYECTBEHHOM  XUMHUYECKOM aHamuse. [ paBuUMeTpHuecKuii
aHamm3. Teopermueckoe 00OCHOBaHHWE BHIOOpA ONTHMAIBHBIX
YCIIOBUIl OCaXIEHHs KPHCTAUIMYECKHX M aMOP(HBIX OCAIKOB.
IIpuMeHeHHEe XUMHUECKUX pEakKIUil OCaXAEHUS B METOe
MOTEHIIHOMETPUUECKOTO THUTPOBAHUS, B METOJE TYPOHIUMETPHH.

OcobeHHOCTH peaxmmi KOMILIEKCO0Opa30BaHus
(xematoobpa3oBanusi) noHOB MetaimioB ¢ DATA. OcaaurenbHoe
TUTPOBAHHUE.

2.5. AmnHamutHdeckue pCakun  OKHUCJIICHUSA-BOCCTAHOBJICHUSA B
KOJIMYCCTBCHHOM XMMHNYCCKOM aHAJIM3C.




OKHCITUTEIBHO-BOCCTAHOBUTENNBHAS PEaKUUsl M OKHCIUTENbHO-
BOCCTaHOBHUTEIIHHBIN IIOTCHIIUAJI. KoncranTsr paBHOBECHA
OKHCITUTEIIbHO-BOCCTAHOBUTEINIBHBIX peakuuii. Beibop TuTpanta n
ONTHMAJBHBIX YCIIOBHH THTPOBaHUS. KpHBBIE OKHCIUTEIBHO-
BOCCTaHOBHUTEILHOTO THUTpOBaHWS. DakTOpbl, BIMAIOLIME Ha
BEJIMUMHY CKayKa Ha KPUBOM THTpoBaHWs. MHIMKAIMs KOHEYHOH
TOYKH THUTPOBAHUA XUMHUYECCKUMHU )44 (1)I/I3I/IKO-XI/IMI/I‘-IeCKI/IMI/I
Mmeronamu. IlepmanranaromeTpus. XapakTepHCTHKa —METOJA.
VYcnoBus NpoBeNeHUS NEPMaHIAHATOMETPUYECKUX OIpeeIeHHH.
BemiectBa, omnpezensemble MepMaHraHaTOMETPUYECKUM METOIOM.
JocrouHcTBa U HEIOCTATKH MeToJa. Hopmomerpusi.
XapakTepHCcTHKA MeToJa, YCIIOBHS MIPOBE/ICHUS
MOJIOMETPUYECKOTO  ONpejesieHnsi BemecTB. JloCTOMHCTBa W
HEeJOCTaTKW  MeToja. [IlpuMeHeHWe  peakuuil  OKHCIICHUS-
BOCCTAHOBJICHUA B METOAC NOTCHIUOMETPHUYCCKOI'O TUTPOBAHUA.
2.6. HonooOMenHass xpomartorpagusi B  KOJMYECTBEHHOM
XHMHYECKOM aHAJIH3e.

TpeOoBanusi, NpeabsSBIsSEMble K pPEaKIHIM HOHHOTO OOMeHa.
H3otepmMa wHOHHOrO oOMeHa. BpIOOp ONTHMAaNbHBIX YCIOBHIH
HMOHOOOMEHHOTO pasneneHust BEILECTB. [Mpumenenne
NOHOOOMEHHOH  Xpomartorpaguu B  aHAINTHYECKOW  XUMHH
OpPTaHMYECKNX W HEOPraHMYECKHX COCOUHEHHWH: pasJelieHue,
OYHMCTKa, KOHOCHTPUPOBAHUEC U T.I.

Coaeprxanue 3aHATHII CEMHHAPCKOI0 THIIA

Iij‘:l HanmenoBanue Tem (pa3iesioB) Tun Conep:xanue 3aHATHII CeMMHAPCKOT0 THIIA
1. | UnenTrdukanus MOHOB BIIEMCHTOB JIP WneHTudukanvs HHINBUIYyaTLHBIX KATHOHOB B PacTBOPE.
B pacTBOpax Unentudpukanus 2-Xx WHIANBUAYATBHBIX CYXHX COJEH,
00pa3oBaHHBIX OJIHUM M3 U3yYaeMbIX KaTHOHOB W OJHUM

13 U3y9YaeMbIX aHHOHOB.

2. | KonmmuecTBeHHBIH XAMHAYECKUH JIP KonnuecTBeHHBIT XWMHYECKMH aHalIM3 Ha OCHOBE
aHaIu3 peakuui KHCJIOTHO-OCHOBHOI'O B3aMMOJICHCTBU.
Kucnotno-ocHOBHOE TUTPOBAHHUE. IIpuroroBnenue

cranaaptHbix pactBopoB HCl u Na2B40O7-10 H20.
KucnoTHo-0CHOBHOE TUTPOBAHHUE. Cranngaptuzanus

pactBopa HCl mo pacTBOpy mepBHYHOTO CTaHAapTa
Na2B407-10 H20.

KucnorHo-ocHOBHOE TUTPOBAHUE. Omnpenenenne
CoZIeprKaHMs IeKaruparakapOoHaTa HaTpus B o0pasIie.
[lpumMeHeHne CHHTETHYECKMX HOHOOOMEHHUKOB  JUIA
KOJINYECTBEHHOTO  ONpEIENCHHUs  COJNEeH  Pa3IUYHBIX
METaJUIOB B pacTBOpax.

KonnyecTBeHHBINI XMMHYeCKMH aHanM3 Ha OCHOBE

AHATUTHYECKIX peaxiii KOMILIEKCO0Opa30BaHusI.
[IpuroToBnenue craHgapTHBIX pactBopoB OJTA wm
ZnS0O4.

Kommnekconomerprudeckoe TutpoBanne. CTaHAapTH3aALUSI
pactBopa DATA.

Komrmiekconomerpuyeckoe TtutpoBanue. OrperneneHue
COJIepIKaHMUsl COJIEH Pas3IMYHBIX METAIJIOB B pacTBOPE.
OnpenesneHue KECTKOCTU BOBI

KonuuecTBeHHBIM XMMHYECKMH aHaJIW3 HAa  OCHOBE
AHATUTHYCCKUX PEaKIUH  OKUCIICHHSI-BOCCTAHOBIICHHUS.
[Mepmanranatomerpusi. [IpuroroBiieHHEe CTaHAAPTHBIX
pactBopoB KMnO4 u (NH4)2C204-H20.
[TepmanranaTomerpusi. Cranpaptuzanus pactBopa
KMnO4 mno pactBopy  MNEpBUYHOIO  CTaHjapra
(NH4)2C204-H20.

[TepmanranatoMeTpus. Omnpenenenne CoJIepKaHus
cynbdara sxene3a(ll) B pactope.

Homomerpusa. OmnpeneneHne comepkaHus —cyibdara
menu(Il) B pacTBope.




BBenenne B (PU3MKO-XUMHUYECKHE JIP
(MHCTpYMEHTAJIbHBIE) METO/IbI

aHalJin3a

doToMETpUUECKOE OTpe/IelIeHUE COJIe MeIu B pacTBOpax
Ha OCHOBE AHAIIMTUYECKUX peakuui
KOMILIIEKCO0Opa30BaHusl.

[ToTeHunomeTpryecKOe TUTPOBAaHUE BEIIECTB HAa OCHOBE
KHCIOTHO-OCHOBHOTO B3aUMOJICHCTBUSI.

Conep:xaHue caMOCTOSITEIbHOI PadoThI

No .
w/n HanmeHoBanue TeM (pa3iesioB) Coaep:xkanue caMOCTOATEJbHOM padoThI
1. | Unentudukanus moHOB syemMeHTOB B | IloBTOpeHMe  neknmMoHHOTO  MaTtepuana. [loaroropka K
pacTBopax 71a00paTOPHBIM paboTam
2. | KonmnuecTBeHHbIHN xuMudeckuii ananu3 | [loBropenue  nekiuoHHoro Matepuana. IloaroroBka K

J1a00paTOpPHBIM paboTaM

3. OueHouHble MaTepHadbl [1Jsi TPOBEeJEHUS] TEKYLero KOHTPOJSA YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIHUXCs M0 JUCHUILIHHE (MOIYJII0)

[To mucrumuiiHe (MOZIYJIIO) TPETYyCMOTPEHBbI CIEAYIOLIUME BUABI KOHTPOJIS KauyecTBa

OCBOCHUA:

TEKYyIUI KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEKYTOYHAS aTTECTalUsl 00YUarOIUXCs 0 AUCHUIUINHE (MOYJIIO).

3.1. Ouenoqﬂme MaTepuajabl AJfA NPOBCACHHUA TeKyIJ_leﬁ aTTeCTalliil 10 JMCHUMIIMHE

(MoayJ110)
Ne | KontpoJsmpyemble TeMbI (pa3aesibl) HauMeHoBaHNe OLIECHOYHOT0 CPeACTBA
n/n
1. | UnenTudukanus HOHOB JIEMEHTOB B pacTBOpax Keiicel. KontponbsHas padora.
2. | KonnyecTBeHHbIN XUMUYECKUI aHAIN3 Keticer. KonTponsHas padora.

3.1.1 TunoBble KOHTPOJIbHBIE 32a]JaHUS WM WHbIE MATEPHAJIbI, HEO0OX0AUMBbIE /ISl OIlEHKH
3HAHWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA IEATEJILHOCTH B NMpoLecce TeKYIero KOHTPOJIst
ycneBaeMoCTH

Keiicbl (cuTyanuu 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

1.

[lpuBenute ypaBHEHHS peakUUid HACHTU(UKAMK aneraTa CBHUHIA. YKaXHUTE
aHanutudeckue dGGeKThl peakiui, O0COOCHHOCTHM UX BbIMONHEHHA. K  Kakum
AQHAIUTUYECKUM TpyNNaM OTHOCATCA KAaTHMOH M aHWOH, BXOJSIIME B COCTaB COJU?
YKaxuTe TPYNIOBOW peareHT, aHaJIUTHYeCKUHd 3(PeKkT mnpu AEHUCTBHU T'PYIIIOBOTO
peareHTa.

[IpuBenuTe ypaBHEeHHMs peaknuii uaeHTudukanuu xmopuma sxene3a (IL). Ykaxkure
aHamuTHueckue d3¢pdexTsr peakuumii, 0coOEHHOCTH WX BBINOAHEHMA. K  Kakum
AQHAJIMTUYECKUM TpPYIIAM OTHOCATCA KAaTUOH M AHUOH, BXOJAIIME B COCTaB CoJu?
YKaxuTe TpYNIOBOH pPEareHT, aHaIUTUYeCKUd SPGEKT Npu ACUCTBHH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHs peakUuil WACHTH(PHUKALIMKA HUTpaTa AalIOMUHHA. YKaXHUTE
aHanutudyeckue dGGeKThl peakuui, O0COOCHHOCTHM UX BbIMONHEHHA. K  Kakum
AQHAIUTUYECKUM TpyNNaM OTHOCATCA KAaTHMOH M aHWOH, BXOJSIIME B COCTaB COJU?
YKaxuTe TPYyNIOBOW peareHT, aHaJIuTHYeCKUi 3(PdeKkT mpu AEHCTBHUU T'PYIIIOBOTO

peareHTa.
[IpuBenure ypaBHeHUS peakuuid uAeHTUUKaMKU cylnbdara Xpoma. VYKaxuTe
aHamutudeckue A(GGEKThl peakiui, OCOOCHHOCTHM WX BBIMONHEHHA. K Kakum

AQHAIUTUYECKUM TPYNIAaM OTHOCATCA KATHOH M aHWOH, BXOJMIIME B COCTaB COJMU?
VYKaxuTe TpYNIOBOKH pPEareHT, aHaIUTUYeCKUid SPQPEKT Npu ACUCTBHH TPYHIIOBOTO
peareHTa.

[lpuBenuTe ypaBHEHUS peakUWidi HICHTH(GUKALIMK XJIOpUAAa HHUKENA. YKaXHUTEe
aHamuTHueckue d3(dexTsl peakuuii, 0coOEHHOCTM UX BbIIOAHEHHA. K Kakum
AQHAIUTUYECKUM TpyNNaM OTHOCATCS KAaTHMOH M aHWOH, BXOJSIIME B COCTaB COJMU?
YKaxuTe TPYNIOBOW peareHT, aHaJIUTHYCCKUH 3(PeKkT mpu AEHCTBHU T'PYIIIOBOTO
pearcHra.




10.

1.

12.

13.

14.

15.

16.

[lpuBenuTe ypaBHEHUS peakUUil WACHTUQHUKAIMM  alerata MeAu. Y KaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTUOH M aHHWOH, BXOJSIIHME B COCTAaB COJIM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(pdexT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHHS peakuui HISHTU(PUKALUKU HUTpaTa KobOanbTa. YKaKuTe
aHamuTH4deckrue d(p(GeKTel peakiuif, 0coOeHHOCTH UX BbIMONHEeHUs. K  kakum
AHAJIMTUYECKUM TpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd SPQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHEeHUS peakuuMid wujaeHTH(UKanuu HaTpus (Qocdara. VYkaxure
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKud 3(hdexkT mnpu OeHCTBUM TPYNIIOBOTO
peareHTa.

[IpuBenure ypaBHeHUs peakuuil HWAeHTU(UKAUMKM Oapusi HUTpaTa. YKaKUTE
aHamuTHdeckre dS(p(GeKTel peaxkiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TIpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHMS peakUUil HIACHTU(UKAUMN MapraHua cyibdara. YKaxuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hdexkT mnpu OeHCTBUH TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHHs peakuuil HICHTHQUKAIUU cepeOpa HUTpaTa. YKaKHTE
aHamuTH4deckrue dS((GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AHAJIMTUYECKUM TpPYIIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHMs peakuui HAeHTU(UKAIUKM OpoMUAa LUHKA. YKaXuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hdexkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHUs peakuuid wuaeHTHukauu prytd HUTpaTta (II). VYkaxure
aHamuTH4yeckre dS(p(GeKTel peaxiuif, 0coOeHHOCTM UX BbIMONHEeHUsS. K  kakum
AHAJIMTUYECKUM TIpPYIIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHMs peakuuil uaeHTUUKAMM sxene3a cynbpara (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 ypaBHeHMsI peakUuil uAeHTU(UKAIMM HATpUsS TUOCYIb(daTa. YKaxuTe
aHamuTH4Yeckre dS((eKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
AHAJIMTUYECKUM TpPYIIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHUs peakuuil UWIACHTUOUKAIUHM Kajdus CyJabQuTa. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K kakum
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AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(dexkT mnpu AeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHMsI peakIUi HWACHTU(UKALMM HATPUS APCEHHUTA. Y KaKUTE
aHanmuTH4deckrue dS(p(GeKThl peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AHAJIMTUYECKUM TIpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHMs peakUuil HICHTHU(DUKALUU aMMOHHS cyinbduaa. YKaxure
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
pearcHra.

[IpuBenure ypaBHEHHs peakuuil WIACHTU(QUKAUU HATpUs apceHara. YKaKuTe
aHanmuTH4deckre dS((GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUA. K  kakum
AQHAJIMTUYECKUM TIpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHUs peaKkUUMd WACHTU(PHUKAIMA aMMOHHUS pOJaHMIA. YKaXuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hQexkT mnpu OeHCTBUM TPYNIOBOTO
pearcHra.

. [IpuBenuTe ypaBHEHHS peakiuid UACHTUDUKAIMN KaJdbllusd OpoMuiaa. YKaKWTe

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

[lpuBenute ypaBHEHUS peakuUWd HIACHTUGUKAMHM Kalnusig HMOAMTA. Y KaKUTE
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(dexkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHHs peakuuid HISHTUGUKAUMK XJIOpUAa KaaMmus. YKaKuTe
aHamuTH4Yeckre dS((eKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
AQHAJIMTUYECKUM TpYINaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpyNIOBOH pPEareHT, aHaIUTUYeCKUid 3PQEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHs peakUuMd MICHTU(DUKALUMU HUTPUTA HATPUA. Y KaKUTeE
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hQeKkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHHS peakUMid WJIEHTU(PUKALUKW HUTpaTa CTPOHLUA. 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.

B kxakom oTHomeHnn HeoOxoammo cmemaTh 14%-ubiii u 56%-Hb1ii pacTBop H2SOA4,
YyTOOBI TPUTOTOBUTH 20%-HBIi PaCTBOP CEPHOM KUCIOTHI.

Paccuwnraiite THTp pacTBOpa, eciu B 25 cm3 Haxoautes 0,5 r NaOH.

Hagecky Na,C,04 0.3580 r pactBopunu B 06beme 100 cm®. Ha turposanue 20,00 cm’
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TIOJIy4EHHOTO pacTBopa B cpeaHeM HyxkHO 21,20 cm® pactBopa KMnQO,.Onpenenents
MOJISIPHYIO KOHIIEHTPAILIMIO SKBUBAJIEHTOB U TUTpP pacTBopa KMnO,

B 750 r Bomel pactBopeHo 50 r comu. Ompenenute maccoByio uacTh (%) comu B
pacTBope.

Onpenenutb MaccoByto 4dacTh (%) MOTepu B TJIMHE NPH NPOKAIMBAHUM, €CIH Macca
HaBECKM K MpOoKaJMBaHUIO paBHa 1,9126 1, a macca nocne npokanuanug 1,7412 r.

[Tpu mpokamuBanuu 0,7562 r u ruapokcuna amomunus Al(OH); momyueno 0,3845 r
okcuna amromunusg Al,O; . Onpenenuue maccoByto yactuity (%) Al,Os B oOpasiie.
Onpenenure kakas macca Kl maxomurcs B 200 cM’ pacTBopa, €Clid THTpP €ro paBeH
0,0166 r/cm’

Tutp pactBopa Ca(OH), pasen 0,003705 r/cm’. Halizure MOISPHYIO KOHIIEHTPALHUIO C
(Ca(OH),) u monsapHyto koHIeHTpanuto 3kBuBasieHTOB C(1/ZCa(OH),).

[Tocuuraiite TATP pacTBopa, eciau B 25 cm® coxepxurcs 0,5 r NaOH. 10.MonspHas
koHueHTpanus skBuBangeHToB C(1/2 H,SO4) = 0,05 mons/m.

Kakoe cooTHomenuu HeoOXoauMo u3MeHUTh 14%-Hblil u 56%-Hb1ii pactBop H2SO,
YyTOOBI TPUTOTOBUTH 20%-HBIi PaCTBOP CEPHOM KUCIOTHI.

Onpenenure MOJSIPHYHO KOHLEHTPALMIO SKBUBAJIEHTOB pPAcTBOpa, €CIU B PacTBOpE
coaepxutcs 24 T kapoonara kanms K,CO;.

Omnpenenure maccoByro uacTh (%) moTepu Npu NPOKAJIMBAHWU TJIMHBI, €CIM Macca
HaBECKM J10 MpoOKajbIBaHWs paBHa 1,9126 r, a macca HaBeCKH MOcCJie MPOKAJIBIBAHUS —
1,7412 r.

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

HyxHo npurotoButs 25% - Helii pactBop u3 60%-Horo pactsopa H>SOs.

MonsipHast koHueHTpanus 3kBuBajieHToB C(1/2 H>SO,) = 0,05 mons/n. Onpenenuts TUTP
Y MOJISIPHYIO KOHIIeHTpaluio pactBopa H>SO,

Onpenenure MOJAPHYIO KOHIIEHTPAIMIO PAcTBOpA CEPHOM KHUCIOTHL, ecnd B 100 o’
3TOTO pactBopa comepxutcs 4,9 r 6e3poanoit H,SO,.

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

W3 wmaBecku kapOonaTHOW moponsl Maccoil 0,5014 1 mociie HECKONBKHX OIeparuii
nosydeHo 0,6497 r rpaBumetrpuueckor popmer CaSO,4. PaccumraiiTe MaccoByr 4acThb
(%) CaCO; B obpastie.

Hyxno npurorosuts 100 mi 10%-noro pactopa BaCl,.

B 50 r pactBopa comepxurca 2,5 r rugpokcuna kanusgs KOH. Onpenennts MaccoByro
oo KOH (%).

Onpenennre MaccoByrO JOJIO MOTEPH MPU MPOKAIMBAHUU IVIMHBI, €CJIM Macca HAaBECKH
1o mpokanuBanus Obuta 1,9126 r, Mmacca HaBecku mocie mpokanuBanus — 1,7412 r.
Ckonpko rpammoB KMnOy4 Hano B3sTh i npurortosieHus 2,00 1 pactBopa ¢ TUTPOM
0,003510 r/mn?

Ha tutpoBanue 0,0244 1 H,C,04*2H,0OuspacxonoBano 19,50 wmn  pactBopa
KMnO,.Beraucnaure HopMansHOCTB U TUTP pacTBopa KMnOs.

Ckounbko rpamMmoB Na,S,0;3*5H,Onano B3ate ans npurotosienus 2,00 1 0,021 pactBopa
THOCYJIb(aTa HaTpus?

KonTpoJbHblii padoTa
Tema 1. IIpumeps! BOIPOCOB K KOHTPOJIbHOM padore Ne 1.
Bonpoc 1.1.

1.

B pactBope kakoro pearenra ciemyeT pactBoputTh ocanok Cas(POs), ms onpenenenus B
HeM noHos Ca*"?

2. Kakoe ycinoBue Hy»XHO oOecnedyuTb, 4TOObI JEHCTBHUEM TuApaTa aMMHaKa pa3iesiuTh
CMECh KaTUOHOB HUKEJSI U ATFOMUHUS?
Bonpoc 1.2.



1. Kakyto opMmyiy HY’KHO UCIIOJIB30BaTh Uil pacyeTta pH B pacTBOpe YKCYCHOM KUCIOTHI?

2. Ilo xakoit popMysie pacCUUTHIBAIOT KOHIICHTPAIIMIO HOHOB BOJOPO/Ia B BOJHOM PacTBOPE
ruapodochara HaTpus?

Bonpoc 1.3.

1. Kakoif u3 aHMOHOB — okcanar, (ocdar unu (GTOpUA NMPU MPOYUX PABHBIX YCIOBHSX
obecrieunBaeT HAaMOOJIBIIYIO MMOJTHOTY OCAXKICHUSI HOHOB Oapusi?

2. Kakoit u3 katoHoB — Ba®", Ag’, Fe’ - Gyzmer ocaxaeH Hanbosiee MOIHO TPU JACHCTBAN
(dbocdara HaTpus HA PaCTBOP €ro Cou?

Tema 2. I[Ipumepbl BONPOCOB K KOHTPOJIBLHOMH padoTe Ne 2,
Bomnpoc 2.1.

1. C xakum mnAuKaTopoM MOkHO orrtuTpoBaTh 0,1000 M pactBop H;PO4 no NaH.PO,?
OTBeT NoATBEPAUTE PACUETOM.

2. Kaxoil nHAMKATOp ClEeAyeT MCIOJIb30BaTh NPHU OINPEAEICHUM COAEPKAHUSA T'MAPOKCHIA
HaTpUs, €CIM B pacTBOpe TMPUCYTCTBYyeT amneraT Harpusi? OTBET MNOATBEpAUTE
COOTBETCTBYIOIIMMHU YPAaBHEHUSAMU PEAKIMHA U pacueTaMH.

Bomnpoc 2.2.

1. Tlo xakoil opMyne pacCUNTBHIBAIOT KOJUYECTBO MOJIb SKBHBAJICHTa MOHA AMMOHMS MIPU
ero ompezaeneHud ¢GopMaibaeruaHbM MeTogoMm? [lpuBenure ypaBHEHHs peaklMid,
WUTIOCTPUPYIOIINX CXEMY TUTPOBAHHUS.

2. TutpyloT cMmech THIpPOKcHAa HaTpusi M KapOonata Hatpus pactBopom HCl ¢
MH/INKaTOPOM METHJIOBBIM OpaHXeBbIM. Kakue KOMIOHEHTHI CMECTH MpH 3TOM OYyIyT
OTTUTPOBBIBaThCA? OTBET MOATBEPAMTE YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX
peaKuui.

Bonpoc 2.3.

1. Paccumrare tutp pacrBopa H,SO, mo NaOH (7(H,SO./NaOH)), ecnu ¢ (1/2 H,SO4) =
0,1000 monb-3kB/1. M(NaOH) = = 40 r/mMo05.

2. Haecky NaOH 1,5238 1, 3arpssHennyto kapOonarom (Na,COs), pacTBOpuiIN U
pazbaBuwiIM JUCTHILIMpOBaHHON Boo 10 100 mut B MepHo# konbe. Ha Tutposanue 10,00
MJI TIOJY4EHHOTO pPacTBOpa C MHAMKATOPOM METHUJIOBBIM OpaH)KEBBIM NOTPEOOBAIOCH
22,53 ma pactBopa HCI ¢ T (HCI) = 0,003650 r/mi. Ha TutpoBaHue Takoro ke oobema
pactBopa ¢ uHAnKaropoM ¢enondrarenHom norpedosanock 18,50 mn HCl. Paccunrats
npoueHtHoe coaepxanue Na,CO; B NaOH.

Tema 3. I[Ipumepbl BONPOCOB K KOHTPOJILHOMH padoTe Ne 3.
Bonpoc 3.1.

1. Hamumwure Qopmyny ans pacueTa OKHMCIMTEIbHO-BOCCTAHOBHTEIBHOTO MOTEHIMANa B
TOYKE HKBHUBAJIEHTHOCTU. YeMy paBHO 3HAYEHHE OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO
MOTEHLIMAaJa B TOYKE JKBUBAJIECHTHOCTH mpu TuTpoBaHuu 0,05 H. pactBopa I, 0,05 H.

0 0
E ,=054B,aE; ., ,»=0,09B
pactBopoM Na,S,0;, ecin e 1492 ? OtBeT MOATBEPAUTE

pacuéToM M 3alUIIMTE YPaBHEHUS COOTBETCTBYIOLIEH XHUMMYECKOW peakLuu MU
TIOJTypeaKInii, 1300pa3uTe X0 KPUBOK TUTPOBAHHUSL.

2. Hamummre ¢opmyny i pacdeTra peajbHOTO OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHOTO
noreHuuana ot pH pactBopa. Uemy paBHO 3Ha4€HHME pEATbHOIO OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHOTO MOTEHIIMANA MOJIypeaKii BOCCTAHOBJIECHUS MEPOKCHAA BOAOPOAA
npu pH 4?7 OTBeT noATBEpAUTE pacueTOM.

Bomnpoc 3.2.

1. Mo «xakoii ¢GopMmyne pacCUMTHIBAIOT  3HAUYEHHUE  PEATBHOTO  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHOTO MOTEHIMANa MOIypeakliu, eclIi OKUCIeHHas (popMa y4acTBYET B
noOOYHON peakuuu KOMIUIeKcooOpa3oBaHusa. OTBET TNOATBEPIUTE YpaBHEHUSIMU
XMUMUYECKHUX peakIUil 1 Modypeaklnii Ha KOHKPETHOM IpuMepe.

2. Kak BpluucinaoT uuciao Moned  skBuBaieHta K,Cr,O; 1npu  ompeneineHuH
uogoMeTpudeckuM MetofoM? OTBET MOATBEpAUTE YPAaBHEHHSIMHU COOTBETCTBYIOIUX
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XMUMUYECKUX peakiuid M mnonypeakiuid. I[lpeanmoxure QU3UKO-XUMUYECKHA METOJ

orpezeNieHus] KOHIIEHTPAIUH TUXpoMaTa Kajlusi B pacTBOpE.
Bomnpoc 3.3.

1. Ompenenenne  coxmepxanuss  skeme3a(ll) B pacTBOpe  MPOBOIAT  METOJIOM
MOTEHIIMOMETPUUECKOr0 TUTpoBaHMsA. CKOJBKO JKejle3a COJEpXKHUT oOpaszel], eciu
HaBecka 3Toro oopasma maccoit 0,1700 r mocyie pacTBOPEHUS U BOCCTAHOBIICHHUS KeJe3a
no xenes3a (II) ortutpoBana 8,40 mn pactBopa nmepmanranata kanus ¢ 7(KMnO4/Fe) =
0,006200 r/mn?

2. OObsicHUTE MPUHIMUI HOHHOrO oOMeHa. IlpuBeauTe ypaBHEHUS XMMHMUYECKHX pPEaKIUil.
[lepeuncnure n3BeCTHHIE BaM TUIIbI HOHOOOMEHHUKOB.

3.1.2. MeTtoanueckue MaTepHabl, OIpeAe/sOlNIde MNPOLeIypPbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTH B XOJAe TeKYlero KOHTPOJs
yCIeBaeMOCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiics JTOMKEH YMETh BBIJCIUTh OCHOBHBIC MOJOXEHHS M3 TEKCTa 3aJaud,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOrO BOIpoca
B 3aJ1aue, MONBITATbC MAaKCUMAJIbHO TOYHO OINpPENEeNUTh NpoOIeMy U COOTBETCTBEHHO PELIUThH
ee.

3agaun MOTYT peIIaThCsl YCTHO W/MIM MUCbMEHHO. [IpH peleHnu 3a1ad Takke BaKHO
MpaBUIBLHO C(HOPMYIUPOBATH M 3aMHCaTh BOMPOCH, HayWHasg C Oojiee OOMMX |, KOHYas
YaCTHBIMH.

Kpumepuu oyenusanus — olieHKa y4UTHIBAET METObI U CPEJCTBA, UCIIOIb30BAaHHBIE MIPU
peLICHUH CUTYaIllMOHHOH, TPOOIEMHOM 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Ciy4ae, Korja OOy4aroluiicsi BBIMOJIHHWI 3a/laHue
(pemmi 3a1a4y), UCIOIB3YS B TOJTHOM 00BbEMEe TEOPETUUECKUE 3HAHUS U NMPAKTHYECKUE HABBIKH,
MOJTyYEHHBIC B TIpOIecce 00ydIeHHUSI.

OrneHka «xopouioy CTaBUTCS, €CIM OOYYarOIUICS B LIEJIOM BBITIOJIHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omnopa Ha TEOPETHYECKUE TOJIOKEHHSI, H3JI0XKEHHbIC B
Hay4HOU JIUTEpaType MO JAHHOMY BOIIPOCY.

Ouenka «yoosnemseopumenvbHo» CTaBUTCS, €CIIU 00yUaIOUIUIiCs MOKa3all MOJI0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELIECHUS 3a4aUH.

OueHka «HeyoosnemeopumenbHoy» CTABUTCS, €CIU 00ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.

KonTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTABJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKNX OIIHNOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremseopumenbHo» CTaBUTCS, €cCIU OOy4YaloIIUHCS OCBOWJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUU Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTaluen 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolmMics HEe OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIsl IPOBEACHHUS ITPOMEKYTOYHON aTTeCTAlluH
3.2.1. Kpurepuu OueHKH pe3yJIbTaTOB 00yYeHHUs 110 JUCHHUILIMHE (MOLYJII0)
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Mxkana
OLICHUBAHUSA

Pe3yabTarthl
00yueHust

Iloxa3aTenn oneHMBaAHUS Pe3yIbTATOB 00yYeHHS

OTJIMYHO

3Haer:

- oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,
JIOTHYHO, TOCIIEA0BAaTEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHUSA
OCHOBHOH U JOIOJIHUTEJIBHON JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHWH JleNaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IEHNs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSTHIMHU.

YmMmeer:

- oOydJaromuiics yMeeT CaMOCTOSTENIbHO M INPAaBWJIBHO pelarh y4eOHO-
npodeccHoHANbHbIE  3ada4d WM 33JIaHds, YBEPEHHO, JIOTWYHO,
HOCIIEIOBATENHHO ¥ aPTYMEHTHPOBAHO U3JIaraTh CBOE pELICHHE, UCIIONbB3Y s
Hay4YHBIC ITOHATHS, CChUIAsICh HA HOPMaTHBHYIO 0a3y.

Bmaneer:

- 00ydJaromuiicsl BiIaJeeT pannoOHAIBHBIMA METOJaMH (C HCITOJIb30BaHHEM
palMOHATILHBIX METOJNK) PELICHHs! CIIOXKHBIX NMPOopecCHOHATIBHBIX 3aad,
MPECTaBICHHBIX JIEIOBBIMU UTpaMH, KeHcaMH U T.11.;

IIpu pemennn NpoIeMOHCTPUPOBAIT HABBIKA

- BBIJICJICHUS [JIABHOTO,

- CBSI3KOM TEOPETHYECKHX IMOJOKEHHH ¢ TpeOOBaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- U3JI0’KEHUS MBICIIEH B JIOTHUYECKOH MOCIEJ0BATENIBHOCTH,

- CaMOCTOSTENIFHOTO aHajIu3a (haKThl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBS3U U JUAIEKTHYECKOM Pa3BUTHH.

XOpPOLIO

3Haer:

- o0ydaromuiicss TBepAO YCBOWJI MaTepuall, JOCTaTOYHO TI'PaMOTHO €ro
M3Jaraer, OMUpasch Ha 3HAHUS OCHOBHOHM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpyngHseTcs B (OPMYIHPOBAHUH KBaTU(HUIMPOBAHHBIX BHIBOJOB M
00001IIeHN, oOlepupyeT KaTeropusiMH W MOHATHSAME, HO HE Bcernaa
MIPAaBWIBHO WX BEPU(HUIIUPYET.

YmMmeer:

- 00y4YaroIuiicss yMeeT CaMOCTOSATEIEHO M B OCHOBHOM TIPABUIILHO PEIaTh
y4eOHO-poheCCHOHANIPHBIE 33yl WM 3aJaHus, YBEPEHHO, JIOTUYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JaraTh CBOE pEILICHHE, HE B
MOJHOM MEPE HCIOJB3Yys HAYYHBIC NOHATHUA U CCHUIKM Ha HOPMATUBHYIO
0azsy.

Bnaneer:

- O0ydJarouiics B IIEJIOM BIAJCET PAlMOHATLHBIMA METOAAMH PEIICHHUS
CJIOKHBIX TIPO(EeCCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICTOBBIMU UTPAMU,
KelicaMH U T.1.;

IIpn pemieHun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
NTyOUHHOCTH HABBIKOB,

- BBIZICJICHHS TJIaBHOTO,

- U3JIOXKEHHS MBICJIEH B JIOTMYECKOM IOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETUYCCKHUX IMOJOXKCHUH C TPEOOBAHHAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIBEHOTO aHanu3a (akThl, COOBITHH, SBICHUMN, MPOIECCOB B HX
B3aMMOCBSI3U U JUAJIEKTHYECKOM Pa3BUTHH.

VIOBJIETBO-
PUTEJILHO

3Haer:

- o0y4aroIuiicss OpUEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
W3JI0KEHHUH;

- IIOKa3bIBAET HENOCTATOYHOCTH 3HAHMN OCHOBHOM M JOMIOJIHHUTEIBLHON
JHUTEPATyPHI;

- c1abo apryMeHTUpPYeT Hay4YHbIE TOJI0KCHUS;

- IPAKTHYECKH HE CITIOCOOCH CPOPMYINPOBATH BEIBOIBI M 0000IICHHS;

- YaCTHYHO BJIaJICET CUCTEMOM MOHSATHH.

Vmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-Tpo(decCHOHAIBHYIO
3ajauy WIM 33JaHue, HO JOIYCKaeT OIMIMOKH, ciabo apryMEeHTHPYET CBOE
peICHUC, HEAOCTATOYHO HCIIOJb3YCT HAYYHBIC IMOHATUA U PYKOBOIAALIINE
JOKYMEHTBL

Bnaneer:

- oOywarommuiicss BiageeT HEKOTOPBHIMH pAalMOHABHBIMH  METOIAMU
pEIICHUS  CIIOKHBIX ~ NPO(PECCHOHANBHBIX — 3a7ad, IMPEACTaBICHHBIX
JIeTIOBBIMU MTpaMH, KeicaMu U T.1.;

[Ipu perieHnn TpPOAEMOHCTPUPOBAN HEAOCTATOYHOCTh HABBIKOB

- BBIJICJICHHSI TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JJOTHYECKOU IMOCIICI0BATEILHOCTH,

- CBS3KH TEOPETHUYECKHX TIOJOKEHUH ¢ TpeOOBAaHUSAMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSTEILHOrO aHanu3a (GakThl, COOBITHH, SBJICHHUM, MTPOIIECCOB B MX

12



B3aMMOCBA3H U TUAJICKTUYCCKOM PAa3BUTHUM.

HEYJOBJIETBO- 3HaerT: - 00ydaroIHiACs HE yCBOWII 3HAUNTENIFHON YacTH MaTepHaa,;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAay4YHBIE [10JIOKECHHUS;

- He GOpPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BJIaJIeeT CUCTEMOH MOHSITHH.

VYmeer: o0ydJaromuiics He IOKa3al YMEHHE pelaTh y4eOHO-IpodeccCHOHAIBHYIO
3a1a4y WM 3aJIaHUeE.
Bna}IeeT: HC BBIINIOJIHCHBI Tpe6OBaHI/IH, MMPEABABIIACMBIC K HaBbIKaM, OLICHHBACMbIM

«KYOOBJICTBOPHUTCIBHO».

3.2.2. KonTpoJsbHbIe 3aJaHUsI W/WJIN MHbIE MATEPUAJIBI VISl IPOBeeHUsI TTPOMEKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHMAHTHI TECTA)

1.
2.
3.

9]

10.

1.
12.

13.

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

20.
21.

22.
23.
24.
25.

OCHOBHBIE NOJOXKEHUS TPOTOIUTUYECKON TEOPUH.
TepmoauHaMuueckas, KOHIIEHTPALMOHHAS U YCIOBHAs! KOHCTAHThHI PABHOBECHS.
AHaTUTHYECKUE PEAKITNH U aHATUTUICCKUE YPPEKThI. XapaKTePUCTUKN aHATUTHICCKUX
peaxuuii: 4yBCTBUTENBHOCTh, U30UPATENLHOCTD (CEIEKTUBHOCTB).

I'pynmoBsle, oO1IHe, 9acTHBIE, XapaKTepHbIE U CIICIU(PHUECKUE PEaKIIHH.
PaBHOBecus B aHaTUTUYECKN BAXKHBIX POTOJIUTUYECKUX cucTeMax. KoHCTaHTBI
KHCIIOTHOCTH U OCHOBHOCTH.

Brruucnenune pH pacTBOpOB KUCIOT U OCHOBaHUH PA3IMYHOM CUIIBI, CMECEN KHCIIOT U
OCHOBAaHMM.
Bydepnbie pacTBOpHI, HCTIONB3yEeMbIE B XUMUYECKOM aHAIM3€E: UX COCTaB, CBOICTBA
(Oydepnast emkocTb, 00sacTh OyepupoBanus).
AHanUTUYECKUE peaKIMH KOMIUIeKcooOpa3oBanus. O01ue, cTyneH4aThle U yCIOBHbIE
KOHCTaHTBl YCTOMUNBOCTH KOMITJIEKCHBIX COETUHEHU.
Hcnonbs3oBaHue peakiyii OcaXKeHUs B aHaTUTUUYEeCKUX 1essiX. KoHcTanTa paBHOBecHs
peaKImii 0caxIeHUSI-PacTBOPEHUS; (PaKTOPHI, BIHUSIOIINE Ha PACTBOPUMOCTH OCAIKOB.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHAS PEAKIUS U OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIHN
MOTEHLUA.
KoHcTaHThI paBHOBECUST OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Bri6op TUTpaHTa M ONTUMAJIBHBIX YCIOBUH TUTpOBaHUs. DaKTOPHI, BIUSIONINE HA
BEJINYMHY CKayKa HAa KPUBOW TUTPOBAHMUSI.
WNuaukaius KOHEYHOW TOYKH TUTPOBAHUS XUMHUYCCKUMH U (PU3UKO-XUMHUECKUMU
METOAaMHU.
HonooOMeHHast xpomaTorpagusi B KOJIMYECTBEHHOM XUMHUYECKOM aHAJIN3e.
TpeboBanusi, mpenbsABIsEMbIE K PEaKIUsiM HOHHOTO OOMEHa.
N3oTepma noHHOro oOMeHa.
Br160p onTUMaNbHBIX YCIOBUI HOHOOOMEHHOTO pa3esieH s BEIIECTB.
Knaccudukarus Gu3nKo-XxMMHYECKUX METOJIOB aHAIIN3A.
AHanuTuyeckuil curHai kak uHpopMaTuBHas GYHKIUS COCTaBa BEIIECTBA U €r0
KOJIMYECTBA.
[Ipumepsl aHATUTUYECKUX CUTHAJIOB M UX u3MepeHunii B DXMA.
OCHOBHBIE aHATUTUKO-METPOJIOTUUECKHE XapAKTEPUCTUKN METOJIOB U PE3YJIHTATOB
aHaJIn3a, CoCcOObl UX OICHKHU.
OO6m1ast XxapaKTepUCTKA CIIEKTPAIbLHBIX METOJIOB aHAIH3a.
OO11as XxapakTepUCTUKA IIEKTPOXUMUYECKHUX METO/I0B aHAIN3A.
OO01mmas xapakTepucTUKa XpOMaTOrpauIecKuX METOIOB.
[IpencraBienue o OTOMETPUUECKUX U TOTEMOMETPUUECKIX METOIaX aHAIH3a.

TekcThbl l]pOﬁJIeMHO-aHaJ'[I/ITI/I‘leCKHX Hu (HJIH) NMPaAKTUIECCKUX y‘leﬁHO-HPOQ)eCCHOHaJIbHI)IX

3amayq
1.

2.

Paccunraiite pH OydepHoro pactBopa, cocrosimiero u3 paBHbIX 00bemMoB 0,10 M
ruapokcuaa ammonns u 0,20 M xnopuaa ammonus. (Ky(NH; « H,O) = 1,8 « 107).

C uenbio ompeneneHus: CoAep>KaHus KOMIOHEHTOB MPOBOIWIM THUTPOBAHHE PaCTBOPA,
coaepkaBiiero paBHoe koauuectBOo Mojed Na,CO; m NaHCOs. B mpucyrctBumn
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uHAuKaropa (enongranenHa 610 M3pacxogoBaHo 40,0 MJ cTaHAApPTHOrO pacTBOpa
HCI. 3atem mnonyuyeHHBI pacTBOp JOTUTPOBBIBAIM B NPUCYTCTBUM HHAUKATOPA
MeTHI0BOr0 opankeBoro. Kakoit o6sem HCI 3atpauen na noturposbiBanue. [Ipusenure
YPaBHEHUS XUMHUECKHUX PEaKIMi U PacyeThl.

Jlnst aHanM3a CTOYHBIX BOJI MPOBENH ceputo ucnbiTanuid. /s atoro orobpanu 100,0 mu
npoObl W ocaxaanu cyibaT-uoHBl xyopugoMm Oapus. IlomydeHHBI ocamok
OT(UIBTPOBBIBAIHM, MpoMbIBaIK U pacTBopsuid B 30,00 mu 0,025 M pactBopa D/ITA.
N30bitok D/ATA otrutpossiBanu 0,0250 M pactBopoMm xjopuaa maraus. [lpu stom
OBUTH TIOJIYyYEHBI cliefyromue pesynastatel: V; = 15,00; V>, = 15,03; V5 = 15,00; V, =
15,04; Vs = 15,05 mu. Onpenenure conepxanue Cyiab(ar-uoHOB B 1 J1 CTOYHOM BOJIBI U
JOBEPUTENIbHBII ~ MHTEpBaJl JJI1  TIOJYYEHHOrO  pe3yJbTaTa, IpPHUHSIB  YPOBEHb
noseputenbHOi BeposTHocTH 0,95. (M(SO4*) = 96 t/Monb; M(DATA) = 372,24 r/Mons).
Pacuuraiite norennunan B T.O npu turpoBanuu pactsopa FeSO4 pactBopom K,Cr,O; ipu
pH =2 u 7, ecu (E’ (Cr,O/%, 14H72Cr*") = 1,36 B), E’ (Fe*'/Fe*") = 0,77 B.
(KoHueHTpanun KOMIIOHEHTOB NMPUHATH PaBHBIMU 1 MOJIB/I).

Kaxum o0pa3om, ucnonb3yst HOHHbBIN 00MeH, MOKHO IpoBecTu onpenenenne Na,HPO, B
pacTBOpe METOJOM KHCIOTHO-OCHOBHOrO THUTpoBaHus? IlpuBeaure ypaBHEHUS
COOTBETCTBYIOIIMX XHMHUYECKUX peakuuid u ¢GopMmyily i pacuera CoJepsKaHus

ruapodochara HaTpUsl B pacTBOPE.
3.2.3. MeTtoauyeckre MaTepHabl, ONpeAe/sIIOIIMe IPoUeAYPhl OLEHMBAHUSA 3HAHWIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTALlUH
IIpoueaypa oueHMBaHus 3HAHUI (TeCT)

IIpennaraemoe KOJUYECTBO 3aJJaHUN

20

[TocnenoBaTenbHOCTH BEIOOPKH

Omnpenernena 1o pasnenam

Kpurepuu ouenku

- HpaBI/IJ'H:HHﬁ OTBCT HA BOIPOC

«5» ecim npaBuwiIbHO BbINOIHEHO 90-100% TecToBBIX 3aAaHUl
«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl
«3» ecn MIPABUIILHO BBINIOJIHEHO 50-69% TecTOBBIX 3aJaHU

Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN 0TBET)

Ka)KIOI0 paszeia

IIpenen AIUTENBHOCTH 10 MuHYT
IIpennaraemoe KOJIM4YECTBO 3aJaHUIL 2 Bompoca
[TocnenoBarensHOCTH BBIOOPKH BonpocoB U3 | CrmydaiHas

Kpurepuu ouenku

- TpeOyeMblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMOOK

- JIOTHKA U3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTypa peun

- MOI00P MPUMEPOB MX HAYYHOM JINTEPATYPHI M IPAKTUKU

«5» ecnm ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOIBIINE HETOYHOCTH B H3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/Iﬂ BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH 06"beM, €CTh

¢akTiueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHUS,
HEJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIpouenypa oueHUBaHMSI YMEHU M

NPaKTHYECKUX Y4eOHO-TIPo(ecCHOHAIBHBIX 3a1a4)

HAaBbIKOB (pemelme HpOﬁJIeMHO-aHaJII/ITH‘leCKI/IX H

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

1

IMocnenoBaTenbHOCTH BEIOOPKU

Cnyuaiinas

Kputepuu onenku:

- BBIZJICJICHHUEC U IIOHUMAaHHEC HpO6_HeMBI

- yMeHHe 0000111aTh, CONIOCTABIATH Pa3IUUHbIE TOYKH 3PESHUSI

- TIOJTHOTA HCITOJIb30BAHUS HCTOYHHKOB

- HAJIMYKUE aBTOPCKOM MO3ULMU

- COOTBETCTBHE OTBETA MMOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHE COLMAJIBHOIO oOmbiTa, MaTtepuanoB CMU,
CTaTHCTUYECKUX JIAHHBIX

- JIOTHYHOCTb M3JI0KCHHSI

14



- YMEHHE caenaTh KBanu(UIIPOBaHHBIC BEIBOJBI U 0000IIEHNS C
TOUYKH 3pEHHUS PEIIeHUs NPo(dhecCHOHANBHBIX 3a1a4

- yMEHHE TIPUBECTH TIPUMEP

- O1I0pa Ha TEOPETHUYECKUE MOJTOKEHHS

- BIIQJICHUE COOTBETCTBYIOIIECH TEPMUHOJIOTHEN

«5» ecnu ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeEME

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh

HC6OJ'[I)HII/Ie HETOYHOCTH B H3JIOKECHHUU HEKOTOPLIX BOIIPOCOB.
3arpynasercs B (QOpMYyTHpPOBAaHWM  KBAaJH(HUIIMPOBAHHBIX
BBIBOJIOB 1 00001IEH It

«3» ecnu ’I‘p€6OBaHI/IH BBIIOJIHEHBI YACTHYHO — IIBITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKO ciabo apryMEeHTHUPYeT HaydHbIE
MOJIOKEHHs, TPAKTHYECKH HE CIIOCOOEH CaMOCTOSTENbHO
chopMyIHpOBaTh BHIBOJIBI M 000OIIEHMS, HE BHIUT CBS3b C
poheCCHOHATIBPHOM eI TETPHOCTRIO

4. YuyeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHHYeCKoe olecnevyeHrne AUCUUIIMHBI

(MmoxyJis)
4.1. DjieKTpOHHbIE y4eOHbIe U3IAHUSA

1.

AnekcanapoBa, J. A. Ananutnueckas xumusi B 2 kHurax. Kawra 1. Xumunueckue
METOABl aHajuu3a : YYEOHHMK W TpaKTUKyM s By3oB/ 0O. A. AnekcaHaposa,
H.T'. I'aiigykoBa. — 3-e u3n., ucnp. u non. — Mocksa : M3garensctBo FOpaiir, 2023. —
537 c.— (Beicmee oOpaszoBanue). — ISBN 978-5-534-09354-4. —  Tekct
aneKkTpoHHbI  //  OOpaszoBarenbHas mnatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511300.

AnekcanapoBa, O.A. AmnHanuTuueckas xumus B 2 kHurax. Kuwra 2. ®Dusuko-
XUMHUYECKHAE METO/IbI aHAIN3a | YYeOHUK M MIPAKTUKYM I By30B / J. A. AjekcaHapoBa,
H.T'. I'aiigykoBa. — 3-e u3n., ucnp. u non. — Mocksa : M3garensctBo FOpaiit, 2023. —
344 c.— (Beicmee oOpaszoBanue). — ISBN 978-5-534-09460-2. — Tekct
aneKkTpoHHbI  //  OOpasoBarenbHas matdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511323.

Ananutuueckas XxuMus : yueOHoe mocodbue ans By3oB / A. . Amapues, I'. K. Jlynenko,

T. II. AnekcanapoBa, A. A.KazakoBa.— 2-¢ wu3a.,, wucnp. W jgom. — MoOCKBa :
WznatensctBo FOpaiit, 2023. — 107 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
07837-4. — Tekct : snexTpoHHbit // OOpa3oBarenbHas 1wuiargopma FOpaiiT [caldT]. —

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

4.2. DjeKTpoHHBIEe 00pa3oBaTe/IbHbIE pecypchl

1.

2.

6.

7.

DnextponHas 6uGmuoreunas cuctema «3BC FOPAMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsii pecype]. — URL: https://urait.ru/.

OnektpoHHO-Onbnuoreunas cucrema ZNANIUM [Onextponnsiii pecypc]. — URL:
https://znanium.com/.

OnexkTpoHHass OubnuoreuHas cucrema «KOHCYIbTaHT cTyneHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas snekTpoHHass Oubnuoreka [DnextponHblli pecypc]. — URL:
http://elibrary.ru/.

Hayunas snekrponnas o6ubnuoreka «KubepJlennnka» [Dnexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmannonnas cucrema «EnnHoe OKHO jgocTynma K oOpa3oBaTelbHBIM pecypcamy»
[DnexTponnstii pecypc]. — URL: http://window.edu.ru/.

@enepanbHblii HEHTP HMH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHUCTEMBI

OOyuarormumMcest  o0ecriedeH  noctyn  (YOAICHHBIM JOCTYNM) K HIDKE CIEAYIOIUM

COBpPEMECHHBIM HpO(i)eCCI/IOHaJ'IBHI)IM 0azaMm JaHHBbIX ¢ I/IH(i)OpMaHI/IOHHBIM CIIpaBOYHBIM
CUCTEMAM:
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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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