Padoyasi nporpamMmma npogecCHOHAJIBLHOI0 MOy 151 «BpIno/iHeHHe padoT 10 0XHOM HJIH
HECKOJBbKHUM HpO(l)eCCI/ISIM paﬁoqnx, AOJIZKHOCTHAM CJIYKalllUX», BRJIIO4Yasi OL€HOYHbIC
MaTepuaJibl

1. ACIIOPT PABOYENM NPOT'PAMMBI IPO®ECCUOHAJBHOI'O MOIYJIA

1.1. MecTo npodeccnoHanbHOro moayJs B crpykrype OIIOII CI1IO

[IpodeccronanpHblit MOAYIb BXOAUT B ipodeccuonanbhblil nukia OIIOIT CITO.

1.2. Heab ¥ niIaHUpyeMble pPe3yJbTaThl 0CBOCHUS MPO(eCCHOHATIBLHOT0 MOYJIsI

Henbs npodeccnonanbHOro Moayiisi: (OPpMHpPOBAHHME YMEHMH M HaBBIKOB JIaOOpaHTa
XUMHUYECKOTO aHaJIn3a.

B mporpammy

BKJIIOYCHO

COJIepIKaHHMe,

HaIpaBJICHHOC

obyuaronuxcst kommnereHui B mporecce ocsoenust OITOIT CIIO.
B pesynbrate mzydeHus npodeccruoHaIbHOTO MOAYJS OOYyYaromuiics HOKEH OCBOUTH

BUJI TPO(ECCHOHATBLHON IeATeTbHOCTH «BpImoiHeHne paboT MO OJHOW WM HECKOJbKUM

npodeccusiM paboUuX, TOJDKHOCTSM CITYXKAITUX» U COOTBETCTBYIOIINE €My KOMIICTCHITHH.

Ha (QopMHpOBaHUE Y

Koa n YMmenns 3HaHua IIpakTHyeckuii ONbIT

HalMeHOBaHHUe

KOMIeTeHIINH
OK 01. BeiOuparp | npuMeHATH OCHOBHBIE TOHATHUS, | BBIMOJHEHUS  paboT 1o
croco0OBl  pemieHus | IpHOOpPETeHHBIE TEPMUHBI,  METOABl | | mpodeccun nmabopaHT
3a7aq NPaKTUYECKUE HABBIKM B | IPHEMBl Ka4eCTBEHHOTO M | XMMHUYECKOTO aHAJM3a;
npodeccroHaNbHOH npodeccrnoHaIEHOM KOJIMYECTBEHHOT'O orbopa mpo® M OCHOBHBIX
JIeSITEIIEHOCTH JeATEIIBHOCTH JUISL | XMMHYECKOTO aHaJIH3a; TIPUEMOB
NPUMEHUTENBHO K | pelIeHUs KOHKPETHBIX | TEOpeTHYECKHe OCHOBBI | ITPOOOIIOIrOTOBKH;
Pa3IUYHBIM 3a1ay; (PU3UKO-XMMUYECKUX WCIIONIb30BaHMST OCHOBHBIX
KOHTEKCTaM MPOBO/INTh OOOCHOBAaHHBIN | METOJOB aHAJIN3a,; XUMHUYECKHX U  (U3HMKO-
IMIK 1.1. OuenuBaTh | BEIOOp MeTONA aHAIM3a C | MPHUHIIMITBI paboThl | XUMHUYECKHUX METOJIOB IS
COOTBETCTBHE y4eToOM Henen U | OCHOBHBIX puOOpOB, | KaYECTBEHHOTO "
METOIUKH  3agadaM | OCOOEHHOCTEH JAHHOH | MCTIONb3YEMbIX Ul | KOJMYECTBCHHOTO aHajIH3a
aHaIM3a 10 | MPAaKTUYECKOH 3a1auH; MPOBEICHUS B COOTBETCTBUH c
JIaIa30Hy NPOBOAUTHh pacdeTsl Ha | KaueCTBEHHOTO 1 | TIOCTaBJICHHOM 3amadei.
H3MepsIeMbIX OCHOBE MIPOBEACHHBIX | KOJIMYECTBEHHOI'O aHAIN3a;
3HaYeHUN U | HCCIeNOBaHUl;
TOYHOCTH. MPOBOJUTD
I[IK 1.2 BeiOuparh | METPOJOTUYECKYIO OLEHKY
ONTHMAJIbHBIE pEe3yNIbTaToB
METO/IbI aHANIN3A. KOJIMYECTBEHHOTO
TIK 1.3 | XMMHYECKOT0 aHAJIN3a;
IMoaroraBnuBate
peareHTsbl,
MaTepualIbl u
pacTBOpEI,
HEOOXOAUMBIE UL
aHaM3a.
IIK 1.4 Pabotats c
XMMHUYECKHUMHU
BEIIECTBAMHU u
o0opynoBaHHEM  C
co0ioieHeM
OTpAaclieBbIX HOPM H
3KOJIOTMYECKOI
0€e301acHOCTH.
IK 2.1.
Ob6cmyxuBaTh u
9KCIIITYaTHPOBATh




nabopatopHoe
obopynoBanue,
HCTBITATEIPHOE
obopynoBaHne u
CpEICTBa H3MEPCHHUS
XUMHKO-
AHAJIUTUYCCKUX
J1a00paTOPHIA.

I[IK 2.2 TIpoBoauTh
Ka4eCTBEHHBIHI u
KOJIMYECCTBEHHBII
aHaImn3
HCOPTaHUYECKUX |
OpPTaHUYECKHUX
BEIIIECTB
XUMHUYICCKUMU u
(uzuKo-
XUMHUYCCKNMHU
METOHAMHU

2. CTPYKTYPA U COAEP KAHUE ITPOPECCHOHAJIBHOT'O MOAY JISAA
2.1. Kosin4ecTBO 4acoB, 0TBOAUMOE HA OCBOCHHE PO ECCHOHAIBLHOI0 MOLYJIA

Bcero yacos 366 u3 Hux:
HAa OCBOEHUE MEXKIUCIUILTMHAPHBIX KYPCOB:
M/IK.04.04.01 174 gaca
Ha MPaKTUKH:
yuebHyto 72 yaca
npou3BoAcTBeHHYIO 108 yacoB
Ha MPOMEXKYTOUHYIO aTTECTAIUIO (JIEMOHCTPAIIMOHHBIN 3k3amMeH) 12 yacoB



2.2. CtpykTypa npogeccuoHAIbHOT0 MOAYJIs

3aHATHS BO B3aUMO/ICHCTBHH C npenoaaBaTejeM, Jac.

HaumenoBanus N O6yuenne mo MJIK [IpakTuku
Konst CymMmapHsbIit

paszenos ITpousBoxncTBeHHAS CamocTosiTenbHast
po¢heCCHOHATBHBIX 00BEM HATPY3KH, JlabopaTopHBIX u

N npodeccroHaNnbEHOro (ecnu mpexycmoTpena | pabora

O0IIMX KOMIIETCHIINH Jac. Bcero MPaKTHYECKUX VYueOHas

MOJyJIst . paccpenoToueHHas

3aHATHH
TIPaKTUKA)
1 2 3 4 5 6 7 8

MJIK.04.01 Opranunzanus ¥ peayin3anys npoecCHOHaIbHOM AeATeIbHOCTH (JJAOOpAaHT XMMUYECKOTO aHaAJIN3a)
OKO01.T1IK 1.1. IIK 1.2. | Pa3gen 1. Beionnenue 76 62 40 — - 14
I[IK 1.3.TIK 1.4. TIK aHaIU3a XUMUYECKUMU
2.1.TIK 2.2. METOJlaMuU
OKO01.TIK 1.1.TIK 1.2. | Pa3znmen 2. Bemmonuenue 86 64 50 — - 22
MK 1.3.1IK 1.4. TIK aHanm3a pU3NKO-
2.1.TIK 2.2. XUMHAYECKUMHU

METOJIaMH
OK 01.TIK 1.1. TIK 1.2. | DOk3ameHn 12 12 0 - - 0
K 1.3. TIK 1.4. TIK
2.1.TIK 2.2.
OKO01.TIK 1.1.TIK 1.2. | YueOHas nmpakTHKa 72 72 0
MK 1.3.TIK 1.4. TIK
2.1. 11K 2.2.
OKO01.MIK 1.1.TIK 1.2. | IIpou3BoacTBeHHAs 108 108 0
K 1.3.1IK 1.4. TIK npakTHKa (1o MpouITo
2.1.TIK 2.2. CIIEIUATBHOCTH), 4aCOB

Bcero 354 138 90 72 108 72

IIpome:xxyTouHast arrecTanus (IeMOHCTPALIMOHHBIN 3Kk3aMeH) — 12 yacoB

2.3. TemaTn4yeckuii IJIaH U Coiep:KaHNe NMPO(PeCcCHOHAIBLHOI0 MOLYJISI

Haumenoeanue pazoenos u
mem npogheccuonanvnozo

mooynsa (IIM),

Meofc()ucuunﬂuuapnbtx

kypcos (MJIK)

Cooepiicanue yueonozo mamepuana, 1a60pamophsle padomol u NPAKMuUYecKue 3aHAMUAL, CAMOCMOAMEIbHAs YUeOHasn
paboma obyuarouuxca, Kypcoeas paboma (npoekm) (eciu npedycmompent)

Obvem uacos




1 | 2 3
MJ1K04.01 TexHoJ10rusi BbINOJHEHUS] XMMHYECKOr0 M GU3UKO-XMMHYECKOr0 AHAJIU3A 174
Pazoen 1. Beinonnenue ananuza xumudeckumu Memooamu 76
Tema 1.1 Cooepircanue 40
Obvemnvie u IlocTaHOBKAa aHANMTHUYECKOW 3amayd. AJTOPUTM MPOBEACHUSA aHau3a: OTOOp CpefHed MpoObl, MOATOTOBKA MPOOBI K
zpasumempuyecKue aHaM3y, W3MEPEHHE AaHAIWTHYECKOTO CHTHAJla W €r0 METPOJOTWYecKas OILEHKAa, PacdyeT pe3ydbTaTOB aHAW3a W HX

Mmemooa ananuza

uHTepnperanus. [IpuMepsl pemeHys 3a1ad aHATUTUYECKOTO KOHTPOJISI B XMUMHYECKOM TEXHOJIOTHH, B aHAIN3€ OOBEKTOB
OKpY>KaloLIeH cpesl U ap.

OCHOBHBIE TEPMUHBI aHAINTHYEeCKONH Xumun. OOHapysxerne. Onpenenenne. AHaIN3. AHATUTHYECKHE XUMUIECKUE PEAKIIH
KaK OCHOBAa XMMHYECKOT0 aHajn3a. KauecTBeHHbIE M KOJIMUECTBEHHbIE aHATMTHYECKHE XMMUYECKHe peakuun. TpedoBaHus,
npeassBisieMble kK HUM. Crnenuduka aHaTUTHYECKUX pEakMi, HCIONb3yeMbIX B aHaiIM3e. AHanuTHyeckas ¢opma u
AQHAIMTHYECKUE MPU3HAKH. AHAJIMTUYECKHE pEeakUMd W aHaJuTHYecKue 3S(PQeKThl. XapaKTePUCTHKH aHAIUTHYECKUX
PEaKIHii: 9yBCTBUTENBHOCTD, H30UPATENbHOCTD (CENEKTUBHOCTB).

OCHOBHbIE ~ TUIBI  PEAaKLMH, MPUMEHAEMbIX B  AHAINTUYECKOW XUMUH  (OCAXKAEHHS, KHCIOTHO-OCHOBHBIC,
KOMIIIEKCOOOPa30BaHus, OKHCIEHHUS-BOCCTaHOBIEH!s). COCTOSIHUE HOHOB 3JIEMEHTOB B pacTBOpax. KOHCTaHTHI paBHOBECHS
AHATUTUYECKUX PEAKLMNA: TePMOAMHAMUYECKUE, KOHLEHTPAL[MOHHBIE, yCIOBHBbIE. (DaKTOPbI, BIUSIOIUE HA XUMHYECKOE
paBHOBecHE (KOMIUICKCOOOpa3oBaHHWE, OOpa30BaHHWE MalOPacCTBOPHMBIX COCAWHEHHH, W3MEHEHHE CTENEHH OKHCIICHUS
ONpEeAEesIeMOro HOHA, BIUSHIE IPUPOALI pACTBOPUTEIISl, HOHHOH CUIIBIL, TEMIIEpaTyphl, COCTaBa PacTBOPA).

IMpuanun Tutpumerpuu. TutpoBanme m ero srtambl. [ paduyeckoe n300paxkeHHE TIpoliecca TUTPOBAaHHS — KPHBBIE
TUTPOBaHMA, UX BUAbL. CKauyoK Ha KPHBOM TUTPOBAHMA, TOYKA SKBHBaJeHTHOCTH (T.D.) M KOHEYHas TOYKA TUTPOBAHHUS
(K.T.T.). IlepBuunbie U BTOpUUHBIE cTaHAApTHI. [IpueMbl TUTPUMETPHUUYECKOTO aHAU3a: MPSIMOE U 00paTHOE THTPOBAaHUE,
KOCBEHHBIE METO/IbI. THIBI PEaKIUi, NCIIOJIb3yEMBIX B THTPUMETPHUYECKOM aHAIN3€E; TPEOOBAHMS, IPEIBIBISIEMBIE K HUM.
JlonoHUTENEHO: HHCTPYMEHTANbHBIE MeToAs! nHANKanuu T3. [loTeHnmomerpudeckoe TutpoBanue. Merox I'pana. J{pyrue
CHOCOOBI yCTAaHOBJICHNS! KOHEYHOH TOYKH THTPOBAHUSL.

Hcnonp3oBaHne KOMIUIEKCOOOPa3OBaHUS B XHMHYECKOM aHanm3e. Heopranwmueckne ¥ OpraHWYECKHE JIMTAHMBIL.
KoMIiekcoHbl 1 UX CBOMCTBA. Y CIIOBHBIE KOHCTAHTHI YCTOHUMBOCTH KOMILIEKCOHATOB M MX MPAKTUYECKOE UCIOIb30BaHUE.
O6ocHoBaHue BBIOOpa ONTUMAIIbHBIX yCIIOBUH KOMILIEKCOHOMETPUUYECKOTO TUTPOBAHHUS. Kpussie
KOMILUIEKCOHOMETPUYECKOT'0 TUTPOBaHMs. DaKTOphI, BIMAIONINE HAa BEIMYMHY CKadyka Ha KPUBBIX TUTpoBaHHUA. CrocoOsbI
ycranoBnenust T.O. u K.T.T. MeTannoxpoMHble HHIUKATOPBI, TPUHIIMI UX AeHCTBHS. BrIOOp MHAMKATOPA ISl KOHKPETHOTO
CiTy4ast THTPOBAaHUS. AHAIUTHIECKHE BO3ZMOXKHOCTH METO/Ia KOMIIJIEKCOHOMETPHUYECKOTO TUTPOBAHUSI.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHAS PEAKIUS U OKHCIMTEIBHO-BOCCTAHOBUTENBHBIM MOTEeHIHaN. KOHCTaHTBHI paBHOBECHS
OKHCIINTENIbHO-BOCCTAHOBUTENBHBIX peaklii. BplOOp TuTpaHTa W ONTUMAJBHBIX YCIOBMH THTpoBaHHs. Kpusble
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHHA. (DaKTOPBI, BIUAIOIME HA BEIWYUHY CKauKa HAa KPUBOM THTPOBAHMS.
WHmukanmst KOHEYHOM TOYKM TUTPOBAHMS XMUMHUYECKUMHU M (HU3MKO-XMMHUYECKMMH Merojnamu. [lepmanranaromerpus.
XapakTepucTuka MeToja. YCIOBUS TPOBEACHUS INEPMAaHraHATOMETPUYECKUX oOIpeneneHuid. Bemectsa, ompexpenseMsle
[IEpPMaHraHaTOMETPUYECKUM MeETONOM. JloCTOMHCTBA M HemocTaTku Merona. Mopomerpus. XapakTepuCTHKa METOAA,
YCIIOBUSL IIPOBEIEHUS MOJOMETPUYECKOrO OIpeJesieHus BewecTB. JlocTomHCTBA M Hexocratku Meroxaa. IIpumenenue
peaxyii OKHCIEHHA-BOCCTAHOBIICHUS B METOJIE MTOTEHIINOMETPHUYECKOTO TUTPOBAHUS

HonooOMeHHast xpomarorpagus B KOTHIECTBEHHOM XHMMHYECKOM aHaJIH3e.




TpeboBanusi, MpeabsBIsIEMbIe K peakIuiIM HOHHOTO oOMeHa. M3oTepma MOHHOTO oOMeHa. BRIOOp ONTHMAaIbHBIX yCIOBHIH
NOHOOOMEHHOTO pa3/eNeHus BellecTB. I[IpuMeHeHHMe HOHOOOMEHHOH XpoMaTorpaduu B AHATUTHYECKON XUMHUH
OpPTraHWYECKNX M HEOPTraHWYECKUX COCIMHEHNH: pa3/ielicHHe, OUNCTKa, KOHIICHTPUPOBAHUE U T.J1

Temamuka npaKmuyecKux 3aHAMUL U 1a60pamopHuix pabom

[pakTryeckas padora 1 «PacueTsl KOHIIEHTpALUI PACTBOPOBY»
[Ipaxtudeckas padora 2 «IlocTpoeHne KpUBBIX TUTPOBAHID)
ITpaktuueckas padora 3 «IIpencraBieHue pe3yabTaTOB aHAIN3a U [IOJrOTOBKA OTYETay

JlabopaTopnas padota 1 KonndecTBeHHBI XUMHYCCKUAH aHAIN3 Ha OCHOBE PEaKIIUH KHCIOTHO-OCHOBHOTO
B3auMozeiicTeus. Kucnorno-ocHoBHoe TuTpoBanue. [Ipurorosnenue ctangapTHbix pactsopoB HCI u Na,B4O;-10
H-0.

Jlaboparopnas pabora 2 KucioTHo-ocHoBHOE THTpoBaHue. CranmapTusanus pactsopa HCI mo pactsopy
nepBUYHOTO cTaHgapra Na,B,O;-10 H,O.

JlaboparopHas pabora 3 KucioTHo-ocHOBHOE THUTpOBaHue. OnpeeseHne coaepKkanus qeKaruaparakapoonara
HaTpus B oOpasie.

JlabopaTopnas pabota 4 [IpuMeHeHNE CUHTETUYECKUX HOHOOOMEHHUKOB JJIS1 KOJIMYECTBEHHOTO ONPEICJICHUs CoNel
Pa3JIMYHBIX METAJIJIOB B PacTBOpax.

JlabopaTopras pabota 5 KonndecTBeHHBI XUMIYECKUH aHAJIN3 HA OCHOBE aHAJUTHICCKUX PEaKIIHit
KoMIiekcooOpa3oBanus. [Ipurorosnenune crangaptHeix pactBopoB STA u ZnSO..

Jlaboparopras pabora 6 KoMmmiekconoMerpuueckoe TutpoBanue. OnpeneneHne coaepKanus CoJield pa3ImuHbIX
METaJJIOB B pacTBOpE.

JlabopaTopnas pabota 7 OnpesencHue KECTKOCTH BOJIBI

JlaGoparopnast padota 8 KosimdecTBEHHBI XMMHYIECKHU aHATN3 Ha OCHOBE aHAJIMTUYCCKUX PEAKIINH OKHUCICHHUS -
BocctaHoByeHus. [lepmanranatometpus. [IpuroroBnenue crangapTHeiXx pacTBopoB KMnO4 u (NH4),C,04-H,0.
JlaboparopHras pabora 9 [lepmanranaromerpusi. Cranaaprusanus pactsopa KMnO, mo pacTBOpy IEepBHYHOTO
CTaHI[apTa (NH4)2C204'H20.

Jlaboparopnas pabora 10 [Tepmanranaromerpusi. Onpenenenue coaepxxanus cynbdara xenesa (1I) B pactBope.
Jlaboparopnas pabora 11 Mogomerpust. Onpenenenne conepxanus cyapdara menu (1) B pactBope.

40

Camocmosmenvnan paboma

14

Pa3zoen 2. Boinonnenue ananuza (puzuko-xumMuiecKumu memooamu

86

Tema 2.1
Dnekmpoxumuyeckue u
onmuyeckue Memoobl
ananuza

Cooepircanue

DOXMA — cocTaBHas YaCThb COBPEMEHHON aHATMTUYECKOW XUMHH.

Krnaccudukanms Gpuanko-xuMUYeCKUX METOJIOB aHajiu3a. AHAJMTUUYECKHH CUTHAN Kak MH(pOpPMaTHBHas (YHKIHS cOCTaBa
BEIIECTBA U €ro KoauuecTsa. [IpuMeps! aHATUTUYECKUX CUTHAJIOB U UX u3MepeHuii B DXMA.

MeTponornyeckiue OCHOBBI aHATUTUIECKUX METOJIOB.

OCHOBHBIE aHAJTUTUKO-METPOJIOIMYECKUE XapaKTEPUCTHKNA METOJIOB U Pe3yJbTaTOB aHaIN3a, CIIOCOOBI MX OLEHKH: Mpeaen
oOHapyxeHHs, Ko3()(PUIMEHT JyBCTBUTEIBHOCTH, HWKHAS M BEPXHSAA TPaHWIA AWAIA30HA ONpPENEISIeMBIX COAEpKaHui,
CENIEKTUBHOCTD, MPEIM3UOHHOCTh B YCJIOBHUSAX CXOAMMOCTH (TIOBTOPSEMOCTH) M BOCIIPOM3BOAMMOCTH, IPABUIBHOCTD,
skcnpeccHocTh. O600mmennsie ceegenus o FOCT P UCO 5725 (2002).

OO01m1ast XapaKTepUCTKa CHEKTPATBHBIX, YJIEKTPOXUMHUYECKUX H XpOMATOrpa)MuecKUX METOI0B AaHAIH3A.
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[pencraBnenne o HOTOMETPHUUYECKUX, IIOTEIHOMETPUUECKIX METO/IaX aHaIn3a 1 MOHHOOOMEHHOM Xpomarorpaduu.
IMoTeHmmomeTpust W MOTEHIMOMETpUYecKoe TuTposaHue. Omnpexnenenne merona. Mcmons3yemsle sueiikn. MHaukaTtopHbe
3JEKTPOABI U 3JEKTPOAbl cpaBHEHUs. [loTeHIMan 3MeKTposa Kak aHaIUTHYeCKUi curHai. Monometpus. JIOHHaHOBCKUU U
muddysnonHsid  moreHnuanel.  Kimaccudukanust — MOHOCENEKTUBHBIX — 37€KTponoB.  OCHOBHBIE — XapaKTEPUCTHUKH
MOHOCENICKTHBHBIX  JJIEKTPOJOB PAa3IMYHBIX THUNOB. [IpH4mHBI, 0O0YCIOBIMBAIOIIME H30MPATEIFHOCTD AIICKTPOIOB.
VYpaBuenue Huxonbckoro-DiizenmMana. Metoapl onpeneneHus: KO3(QQUIMEHTOB CEIEKTHBHOCTH, BEPXHEr0 W HUIKHETO
mpeiena JAMamna3oHa  ONpelesieMbIX — CoAepKaHWH. YTIoBOW  KOI(QGHUIMEHT ODIeKTPOAHOW (GYHKIHMH. MeTomsl
KOJIMUECTBEHHBIX ONpPENCNCHUH M YCIOBHUS WX INpuMeHeHHsA. lIpsimas noreHumomerpus (pH-merpus, noHOMeTpHs).
BosmoxHocTn MeTona. Metonsl TuTpoBanus. O6paboTKa KPUBBIX MOTCHIIMOMETPUIECKOTO TUTPOBaHUA. MeTopI 1006aBOK.
Bonsramnepomerprnieckiue Metonpl aHanmza. Kiaccudeckas moisiporpadusi, OCHOBBI METOAA, AHAIMTHYECKHH CHTHAIL.
[MpuHOMNManeHast cxema MoNsIporpaduIeckoil ycTaHOBKH. VICTOmb3yeMmble 37E€KTpOABI, TPEOOBaHHS, HPEIbSBISIEMBIE K
anektpoaaM. Ilonspu3auoHHbIe KPUBbIE HHAUKATOPHBIX AJIEKTPOAOB. PTYTHBII Kanaromuil 3IeKTPOA, TBEPAbIE IEKTPOBL.
Ionsporpammel. MHTepnperanus nonsporpaMM. OCTaTOYHBIM M KOHAEHCATOpHBIN TokH. DapaneeBckuil Tok. CBoiicTBa
npeaenbHoro Aug@y3uoHHOro ToKa. YpaBHeHHe mnojsporpaduueckoir Boiubl ['elipoBckoro-UnbkoBnua. IloTeHrman
TIOJTYBOJIHBI KaK KayeCTBEHHAsl XapaKTEepUCTHUKA aHAJMTHUYECKOTO CHrHaja. BrlOop M HazHaueHMe MOJSIpOrpadpuyeckoro
¢ona. IIpenenpHblit AnpGY3MOHHBIN TOK KaK KOJMYECTBCHHAs! XapaKTEPUCTHKA aHAJIMTHYECKOro curaana. CoBpeMEeHHBIE
HAaIpaBJICHUs Pa3BUTHUsI BoJbTamiepomMerpuu. O0NacTy HCIOIb30BaHUS.

Amnepomerprndeckoe THTpoBaHue. OOmas XapakTepHCTHKAa METOAa W aHAJIMTHYECKOTO CHTHaia. BBIOOp ycrnoBuWi
aMIIEPOMETPUYECKIX H3MepeHHuH. [IpuHIMIuanbHas cxXeMa YCTaHOBKH ISl aMIEPOMETPHYECKOTO THTPOBAHUS. TwHITBI
KPHBBIX TUTpOBaHMA. KpuBbie THTpoBaHUs. [IprMephl NpaKTHYECKOTO MCIOIb30BaHU METOAA.

Kynonomerpuueckuili MeTo aHannu3a. JNEKTPOrpaBUMETPHS.

Kynonomerpuueckuii Meron ananmza. Knaccudukauus metomoB KynoHomeTpun. OObennHeHHbI 3akon dapazes.
KonugecTtBo anexkTpudecTBa Kak AaHANUTHUECKUi curHail. Ilpsimas KyJOHOMETpHUs M KYJIOHOMETPUYECKOE TUTPOBAHUE
Ocobennoctn  MeTonoB. KymoHomeTpust mpu  KOHTPOJIMPYEMOM TOTEHIMAlE W TPHU KOHTPOIUPYEMOM  TOKE.
IMonsipusanuoHHbie KpuBble. Bei0op noreHnunana padouero snekrposaa. PacueT konudecTsa 3JeKTpUYIECTBa, 3aTPAUYCHHOTO Ha
UEKTPOXMMHUUECKYIO peakiuio. [IpuHIHMNMampHas CcXeMa KyJIOHOMETpHUYeCKoH ycTaHoBkW. OO1acTh NpPUMEHEHHS.
Kynonomerpuueckoe tutpoBanne. Bwibop Toka snektponm3a. OcoOEHHOCTH TeHepHUpOBaHHOTO TuTpaHTa. CrocoObl
WHJIUKAIUY KOHEYHOW TOYKHM THTPOBaHUs (BH3yaJbHbIE M MHCTpyMEHTaJbHBIE). [IpMHIMIMANBHAS cXeMa YCTaHOBKU IS
KyJIOHOMETPUYECKOTo TUTpoBaHus. [IpakTudeckoe NpuMeHeHe METOAA.

OnekrporpaBuMerpudeckiii  aHanu3. CrocoObl BBIMONHEHHs ompefeneHuit. OOmas XapakTepUCTHKa MeToaa W
aHAJIUTUYECKOro curHaiua. IIponeccsl, mpoTekarolye Ipy dIeKTpoian3e. BriOop 51eKTposoB. Y CI0BHsA 3IEKTPOOCAXKACHUSL.
TpeOoBanusi, mpeAbsABIsAEMbIE K OCaAKaM Ha d3JeKTpojax. Vcmomb3oBaHME —INEKTPOOCAXKIACHUS OISl Lelel
KOHIICHTPUPOBAHUS, OTIPE/ICIICHUS U Pa3/IeIeHUsI.

Krnaccudukanms cnekTpagbHBIX METOAOB aHanu3a. [loydeHne XUMUKO-aHATUTHYECKOH HH(OPMAIMK PH B3aUMOJICHCTBHN
JIEKTPOMAarHUTHOTO M3JIydeHUs C BemiecTBOM. ONTHYECKHE METOBI aHanmn3a. ATOMHAst M MOJEKYJIIPHAsl CIIEKTPOCKOIINSI.
AOGcopOLIMOHHBIE M SMUCCHOHHBIE METO/IbI aHAJIN3A.

ATOMHO-IMHCCHOHHBIA CHEKTPaNbHBIA aHanu3. TeopeTHYecKHe OCHOBBI ATOMHO-DMHCCHOHHOIO CHEKTPAlIbHOIO AHAIH3A.
Hcrounukn BO30YXIEHUSI CIEKTPOB. ATOMHO-OMHCCHOHHBIC JIMHEH4aThle CHEKTpbl. KauecTBeHHas XapaKTepUCTHKA
AHAJIMTUYECKOTO CHTHAA. Pacnpenenenue  bonbliMaHa ¥ 3aCENEHHOCTh YpPOBHEH BO30YyXKIEHHOIO COCTOSHHMS.




MHTEHCUBHOCTD CTIEKTPANIbHBIX JIMHUNA KaK Mepa KOHIICHTPAIH dJIeMeHTa B TpoOe. DakTophl, BIUAIONINE HA HHTEHCUBHOCTD
CHEeKTpaNbHBIX THHAN. [Iporiecchl MOHU3AIMK M CaMOMOTIIONICHHS B ia3Mme, gopmyna Caxa. CrekTpaiabHBIE TPHOOPEI U
crocoOBl  PETHCTpalé  CIeKTpa (BH3YasbHBIH, (oTorpaduueckuii u  QoTormekrTpuyeckmii). KauecTBeHHBIN aHaM3,
pacmugpoBKa YMIUCCHOHHBIX CIIEKTPOB M HICHTU(UKAIMS 3JICMEHTOB 110 UX cliekTpaM. KomnvecTBeHHBIH aHanm3, popMya
Jlomakuna-1llaii6e. IlpakTHka aTOMHO-3MHCCHOHHOH CIIEKTPOCKONHH. ATOMHO-ODMUCCHOHHBIH aHaIW3 C HHIYKTUBHO
CBSI3aHHOM IJ1a3MOW. XHMMHKO-CIIEKTPaJIbHbIE METO/Ibl aHAJIN3A.
AToMHO-3MHCCHOHHAsT (OTOMETpHs IUIAMEHHU. [a30BbIC IIaMEHA KaK BHIBl HU3KOTCMIICPATYpPHON IUIA3MBbI, X
XapaKTepUCTHKA. XapaKTePUCTHKA aHATMTHYECKOT0 CUrHaa. biiok-cxema mrameHHoro goromerpa. BosmoxxHOoCTH MeTona
€ro orpaHuueHus. AHUOHHBIH U KaTHOHHBIN 3dexThl. MeTOIbI KOMMUECTBEHHBIX ONpE/IeNICHH B TNIAMEHHO# poToMeTpuH.
[Ipenen oOHapy)EHUS, IPEIIM3HOHHOCTD, CENEKTHBHOCTD. O0IaCcTH IPIMEHEHHS.
JromuHECIICHTHBIE METOIBI aHanmm3a. OOmast XxapakTeprucTuka Merona. [Iprpoaa aHaATHTHYIECKOTO CUTHANA (IIyOpecleHIINN
u ¢pochopecueHun. [IpuMeHEHNE dHEPTETUICCKON nuarpaMMbl SIOJIOHCKOTO MPH PACCMOTPCHUW CHHTJICT-CUHIJICTHBIX U
CUHIJIET-TPUIUIETHBIX JJEKTPOHHBIX NepexonoB. KBaHTOBBIM U 3HepreTudeckuil BbIXOAbl. DakTOphl, BIUSAIOIIME HA
MHTCHCUBHOCTH (uiyopeciieHInu. TemmeparypHoe W KOHIICHTpPAIMOHHOE TyleHHe Quyopecuennuu. [IpaBuno Crokca-
Jlommens. CBsi3b CTPOCHHSI MOJICKYJIbI OPTaHHMYECKOTO COCIUHCHHS C €r0 CIIOCOOHOCTBHIO K (DIyOpecICHIIMH. 3epKaibHAs
CHMMETpPHS CIIEKTPOB TOTJIOMICHUS W HcmycKanus (mpaBwio JlesmmHa). 3akoH BasmmoBa. Cxema (yopuMeTpHUeCcKIX
u3MepeHuil. BeIOOp MepBUYHOTO W BTOPUYHOTO CBETO(GHUIBTPOB. I'paynpoBOUYHAas 3aBHCUMOCTh M KOJIMYCCTBEHHBIN aHAIN3.
TypOugumerprudecknil 1 HeeITOMETPHUSCKUIT METOABI aHajm3a. PaccesHue cBeTa TUCIEPCHBIMU cucTeMaMiu. CBS3b
ONTHUYECKOH IUTOTHOCTH OWCIIEPCHOW CHUCTEMBI C KOHIIEHTpammeHd ompenenseMoro BemiectBa. Koaddumment myrHOCTH
cucteMbl. TeopeTHdeckrue OCHOBHI TYpPOUIUMETPHH U HederoMeTpur. Y paBHeHUe Panes. CpaBHUTEIbHAS XapaKTEPUCTUKA
AHAIMTHYCCKIX CHUTHAIOB B TypOmmuMmerpunm u Hedenomerpun. TpeOOBaHUS, NPEABABIIEMBIE K UCIIOIB3YEMBIM
AHAJMTUYECKUM PEAKIIHUSIM.

Temamuxa npakmu4ecKux 3aHAMUIL U 1a00pPAmopHbvIX pabom

[paxtrdeckas padora 4 Ouenka npeaena oOHapyKeHHUS B (POTOMETPHISCKOM aHAJII3E
[Ipaxtrdeckas padora 5 IlocTpoeHne KPUBBIX MOTEHIIMOMETPUIECKOTO THTPOBAHNUS
[pakTrueckas padora 6 [IpencraBieHne pe3ynbTaToB aHAIM33a ONTHYECKUMH METOJaMUH MTOJI'OTOBKA OTYETA

JlabopaTtopnas pabora 12 doromerpuueckoe OmpeaclieHHE COJeld MeIW B PacTBOpax Ha OCHOBE AHAJINTHYECKHUX
peakiuii KOMIIJIEKCO0O0pa3oBaHuUs.

JlaGopatopnass pabora 13 IlnameHHO-(OTOMETpHUYECKOE OMNpeJeIeHue Kalus METOJAOM TIpaayHpOBOYHOU
3aBHCUMOCTH.

JlabopatopHass pabora 14 IlnamMeHHO-POTOMETPUUYECKOE OMPEACICHHE HATPHSI METOJ0M OTPaHHYUBAIOIIUX
pacTBOpOB

JlaGopaTopHas pabora 15 doToMETpHUUIECKOE omnpeneIeHue optodocdaros B BHUIE
¢dbochopHOMOTNOICHOBOBAHATUEBOU IeTEPOMOIUKUCIOTHI.

JlabopaTtopnas pabora 16 ®oroMerpuyeckoe THUTpOBaHHME IIMHKAa pacTBopoM DJITA B mpHCYTCTBHM WHIUKAaTOpa
spuoxpomoBoro yepHoro T.

Jla6opatopnas pabora 17 CrnexkTpodoTOMETpHUYECKOE OINpEeAeIeHne PEeJKO3eMENbHBIX JJIEMEHTOB C pPEareHToM
apcena3zo III.

JlabopaTopHas padora 18 CruekTpohoTOMETPHIECKOE ONpecICHHE 4-HUTPOAHUIMHA 110 00Pa30BAHUIO A30KPACUTEIS
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JlabopaTtopHas pabota 19 CrnekTpodoTOMETpHUECKOE OMpEACICHHE YpaHa W CBHHIIA B 00pa3lle T'YMMHTa C ITOMOIIBIO

nepeonpenenéHaoro merona @upopara

JlabopaTopnass pabora 20 OrmpeneneHne IIEIOYHOCTH  MPHUPOTHBIX
MOTEHIIMOMETPHUUECKOTO TUTPOBAHUSI.

Jlabopatopuast pabora 21 OmpeneneHue  MIENOYHOCTH  NPHUPOIHBIX
MTOTEHIIMOMETPHUECKOTO TUTPOBAHUS

JlabopaTopHas pabora 22 [lomyaBTOMaTHUECKOE MOTCHIIMOMETPHUCCKOE THTPOBAHUE KUCIIOT U OT/ICIBHBIX KOMIIOHCHTOB B

nX CMECH

JlabopaTtopHas padora 23 Onpenenenue coaepkanus (HeHoga METOIOM KOHIYKTOMETPHYCCKOTO THTPOBAHHS
JlabopaTopHas pabota 24 PasmencHue Ha katnonnte KVY-2 cmecn monos sxemesa(Ill) u menan (II) m ux KOIMUECTBEHHOE

ompeneneHue (HOTOMETPHIECKIM METOAOM

n TIPOMBIIIIIICHHBIX

n MPOMBIIUICHHBIX

JlaboparopHas pabora 25 ®Puyopumerpuueckoe onpenesienne pogamuna 6 JK B pactsope.

BOJ  METOIOM

BOI  METOIOM

Camocmosamenvnan paboma

22

Y4yeOHas NPAKTHKA 110 MOAYJIIO

Ne ni/m Pa3zjaen (Bua NpakTHKH) NPAKTUKH Buapl padoT Ha NpaKTHKE OO0u1ast TpyA10€eMKOCTh, 4 DopmMa KOHTPOJIs
- TPaBUMETPUS; IIpoMeKyTOUHBIN OTYET
1 Tema 1. XumMudeckue METOIBI aHAIIA3A P P, 36 p Y o
- THTPOBaHUE HToroBeIii oTUeT
Tema 2. ®U3UKO-XUMUYECKUE METOIbI [IpomexyTouHbIN OTYET
2 - CIIEKTPOCKOMMYECKUE METOIBL; 36 N
aHaJIM3a HtoroBslii oTuer
Bcero: 72
IIpou3BoACTBEHHAS] MPAKTUKA M0 MOYJII0
Ne n/m Pa3znes (BU NPpaKTHKH) NPAKTUKH Buabl padoT Ha NPaAKTHKE Oomasi Tpy10eMKOCThb, 4 dopmMa KOHTPOJISA
[IpoBenenue Ka4yeCTBEHHOT'O "
KOJIMYE€CTBEHHOTO aHanuza c 36 IIpomexyTOUHBIN OTYET
IpUMEHEHHEM crekTpomerpa YP u Hrorosslii oTueT
1 Tema 1. CnekTpalibHble METO/IbI AaHATTN3a BUIMMOTO IMana3oHa
IIpoBeneHue  KaueCTBEHHOIO U o
IIpomerxyTOUHBII OTYET
KOJINYECTBEHHOT O aHanmm3a c 36 o
Hroroselit oTyeT
npumenennem MK cnektpomerpa
2 Tema 2. DIEKTPOXUMHUYECKHE METOBI [IpoBenenune KOJINYECTBEHHOTO 36 IIpomexyTOUHBIN OTYET
aHanmms3a aHaJIN3a METOJIAMH AJIEKTPOXUMUHU WToroBeIif oTueT
Bcero: 108




3. YCJIOBUA PEAJIM3ALIIMU TPOPECCHOHAJIBHOI'O MOAYJIA
3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecrneqdeHHI0

Jns  peanuzanMyd  OporpaMMbl  NMPO(ECCHOHAIBHOTO  MOAYJS — JOJDKHBI  OBITh
MPEeyCMOTPEHBI CIEAYIOIUE CIlelualbHble MOMENICHHs, OOOpyJOBaHHWE M MPOrpPaMMHOE
obecrieucHue.

VYyeOHass aynuTopusi IJid MPOBEIEHUS 3aHATUH, MPETyCMOTPEHHBIX 00pa30BaTEIbHON
nporpaMMoil  (JIKIMOHHOTO M CEeMMHapcKOro Tuma), B TOM 4YHCIE TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJII W MPOMEXYTOUHOM arTecTaluu:
yueOHBIE CTOJIBI, CTYJIbS, I0CKA; HOYTOYK, IPUHTEP U MPOTPaMMHBIE CPEJICTBA; IPOEKTOP, IKPAH.
Hoctyn B UntepueTt, k DBC, 31eKTpoHHBIM 00pa30BaTeIbHBIM U HH(DOPMAITMOHHBIM pecypcam.

JlaGopaTopusi aHATUTUYECKOW XWMHH: IITaTUBBl XMMUYECKHE, XUMHUYECKas Mocyla —
nurnetku Mopa (Bmectumocth 5; 10, 25 mun), numetku mepHbie (00beMm 5; 10 M), OropeTku
(o6bem 25 min), kool MepHbie (BMectumocTh 50,0; 100,0 M), konOsl DpneHmeiiepa (00beM
100 , 250, 500, 750, 1000 mm), ¢ mist Xpanenust pactBopoB (0o6vem 0,5; 1 1). ObopynoBanue:
AxBaguctuiuiaitop AD-23, pH-merp-mumnuBonasT™Metp pH-420, bans necounast mabopaTopHas
BII-1, Becsi ma6opatopusie BJITD 510C, Becsl anamutuueckue AND HR-100,
Bubposuckozumerp SV-100, Honomep M-510, Konbonarpesarens KH-250, IIporpammuo-
anmapaTHeI KOMIUIEKC Ha 0a3e razoBoro xpomrorpada «Xpomarsk-Kpuctamm, Meranka
nabopaTtopHass BepxHenpuBoaHas Stegler HS ¢ mogorpeBom, Memanka MarautHas 0e3
noporpeBa Putm-01, Memanka wmarautHas Tarmep MM-135, Muxkposecer BJI-120M,
Muxkpockon OHOJIOTMYECKH MOHOKYISApHBIH MukpoBua, CnekrpodoTomMerp OJHOTY4YEeBOM
C®-104, Cunexrpodoromerp omnomydeBort CD-102, Turpatop MNOTSHIIMOMETPUUCCKUI
aBromatnueckuit  ATII-02, ®dotomerp ¢orosnextpuueckuii KDK-3-01, Xpomarorpad
KUIKOCTHBIN «CTariep-M». KonnuectBo nmocanounbix mect — 40.

Macrtepckast Uit OOCITyKMBaHUS, HACTPOHKM M KaJIUOPOBKH  aHAJIUTHYECKOTO
000pyIOBaHUS:

e Cnektpodoromerp CD-26.
®dorokonopumeTpsl KOK-2.
®doroxonopumeTrpsl DIK-56.
Tutparop JIM®P-69.
Onyopumetpbl DD-3M.
pH-metp «AxBunon» pH-410.
pH-metper pH-121.
pH-metpsr «SHOTT» CG 825.
pH-meTp pH-340.
Honomeps! pX-150 MU.
Konaykromerp «AHMOH-4120%.
Konaykromerpsr «cHANNA» HI 8734.
Ncrounnku noctossHHOTO ToKa b5-49.
Boempsimurens BCA 1115-K.
TurpaTop BeicokouacToTHbIN TB-6J11.
Xpomarorpad razosslii «Kpuctamn Jiroke 4000 M».
dnyopumetp «Ikenept-003»
Crunockon CJI-15AkBaguctunstop CP-2000
pH-metp «Mapk-901»
Pentreno-guyopecuentusiii cnektpomerp EDX-6000
Hacocsl nepucransruyeckue
Kynonomerpuueckuii kommieke pH-nonomep «9xcnepr-003»
e AxBamuctwisitop AD-23



pH-meTp-mmn-posnbT™MeTp pH-420

bans necounas nadboparopnas bII-1

Beco1 naboparopusie BJITO 510C

Becsr ananutnueckne AND HR-100

Bubposuckozumerp SV-100

HNonomep U-510

Kon6onarpesarens KH-250

Memanka nabopatopHast BepxHenpusoHas Stegler HS ¢ mogorpesom
Memankaa marauTHas 6e3 noxorpesa Putm-01

Memanka marautHas Tarnep MM-135

Muxkposecs! BJI-120M

Muxkpockor 61oI0rH4eckiii MOHOKYJIISIpHBIN MukpoBuj
Crnekrpodoromerp ogHomyueBoit CD-104
Crnektpodoromerp ogHomyueBoit CD-102

TurpaTtop noreHimomerpuueckuii apromarnueckuit ATII-02
®ortomerp porosnekrpuuecknit KOK-3-01

KonnuecTBO mocamoyHsIx MecT — 15.

XapaKTepUCTUKH TPOrPaMMHOTO O0eCTIeUeHUs
Ne /it
HammeHnoBanne mporpaMMHOTO TIPOIYKTa
PexBu3nTHI 1OroBOpa NOCTaBKU
KonnuecTBo nmuuensuii
CpoK OKOHYAHUS IEUCTBUS JUIIEH3UU
1

OC WINDOWS
Konrpakt Ne 62-649A/2013 ot 02.12.2013
HEOTPAaHUYCHHO
6eccpodHo
2
[Maker o¢pucubIx mporpamm Microsoft Office
B cocrase:
® Word
@ Excel
@ Power Point
@® Outlook
@® OneNote
@ Access
@ Publisher
@ InfoPath
Konrpakt Ne 28-353A/2020 ot 26.05.2020
HEOrpaHUYEHHO
12 mecsreB

(exxeromHOE TIPOJICHNE TIOATIMCKH C ITPABOM IIEPEX0ia Ha OOHOBIEHHYIO BEPCHIO TPOITYKTa)
3.2. UudopmanuonHoe odecriedeHne
Nudpopmanmonnoe obecneueHne o0OyueHHsI COJEPKUT TMEPEeYeHb PEKOMEH]IyEeMbIX

Y4EOHBIX U3JJaHUH OCHOBHOM M JTOTIOJHUTEIBLHOM JINTEPATyPHI.
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OcHoBHasi IMTEepaTypa
AnekcannpoBa, J. A. AnHamuthueckas xumus B 2 kHurax. Kamra 1. Xumudeckue
METOJIbI aHaNMM3a : YyYeOHMK U TMPAKTUKyM JUIsI CpeIHero mpogecCHOHATBHOTO

oOpazoBanmsi /| 3. A. Anekcanaposa, H.I'. lNaiinykoBa. — 3-¢ w31., uchnp. w J0M. —
MockBa :  UzmarensctBo  FOpaiit, 2023. — 533 c.—  (IIpodeccuonanbuoe
obOpazoBanme). —  ISBN 978-5-534-10489-9. —  Tekct : dSIeKTpOHHBIA  //

OobpazoBarenpHas miatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511621.
AnekcannpoBa, J.A. AHamuthdeckas xumusg B 2 KkHurax. Kawra 2. ®dwusuxo-

XMMHUYECKHE  METOJAbl  aHaiu3a: Y4eOHMK M OPAaKTUKyM  JUIS  CPEIHEro
npodeccuonansHoro oobpazosanus / 3. A. Anekcanapona, H. I'. T'aiinykoBa. — 3-e u3n.,
ucnp. u  pon.—  MockBa: MszgarensctBo  IOpaiir, 2023. — 344 c. —
(ITpodeccuonanboe obpazoBanue). — ISBN 978-5-534-10946-7. —  Tekcr

aneKkTpoHHBI  //  OOpaszoBarenbHas mnatdopma  IOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/511620.
Omnapun, P. B. Opranuzanus 1a00paToOpHO-TIPOU3BOJICTBEHHOM AEATEIHHOCTH : yueOHOe
mocobue anma  cpemHero  mpodeccuoHanbHOro  oOpaszoBanmsi/  P. B. Omapun,

N. B.I'ysenok. —  Mocksa : W3narensctBo  IOpaiir, 2023. —  216c¢c.—
(ITpodpeccuonanbnoe  obpazoBanue). — ISBN 978-5-534-13761-3. —  Teker
anekTpoHHbI  //  OOpasoBarenbHas mnatgopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/519767.

JdonmosiHuTeIbHAS JIUTEPATypa
Bbopucos, A. H. Ananutudeckas XuMusi. PacueTsl B KOJTMYECTBEHHOM aHAIIM3E : yUYCOHUK
U TpaKTUKyM JJs cpeaHero mnpodeccuoHansHoro oopaszoBanusi/ A. H. bopucos,

. 1O. Tuxomuposa. — 3-e¢ u3a., ucnp. U gon. — Mocksa : M3gatensctBo HOpaiir,
2023. — 146 c¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-13828-3. —
Texcr : snekrponnslii // OOpazoBatenbHas 1uatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/513280.

Kapmnos, 0. A. Metoasl npo6ooTOopa 1 nmpoOONnoAroToBkH : yuedHoe nocodue / 0. A.
Kapmos, A. I1. CaBoctun. — 4-e u3a. — Mocksa : Jlabopatopus 3nanuii, 2020. — 246
c. — ISBN 978-5-00101-717-2. — TexkcT : 31eKTpoHHBIN // JlaHb : 3JEKTPOHHO-
oubmmoteunass cuctema. — URL: https://e.lanbook.com/book/135503. — Pexum
JOCTyTa: sl aBTOPH3. TIOJIb30BATEIICH.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
HPOPECCHUOHAJIBHOI'O MOAYJIA

KoHTpons W  OLlEHKa  pe3yslbTaTOB  OCBOEGHUS  NPO(ECCHOHAIBHOTO  MOZIYJI

OCYLIECTBIISETCS INPENOAABATEIIEM B IIPOLIECCE MPOBEICHUS YCTHOIO U NMHUCBMEHHOI'O OIpOCa,
TECTUPOBAHUS, IEMOHCTPAIIUM YMEHUN M HaBBIKOB IPU BBINOJIHEHHM MPAKTHYECKUX padoT, a
TaKe BBITIOJIHEHUS 00YYalOIUMUCS WHANBUIYATbHBIX 3aJaHUN U CUTYAI[HOHHBIX 33/1a4.

Pe3ynbratel 00y4deHHs] pacKphIBalOTCSI 4Yepe3 YCBOCHHBbIE 3HAaHUS U NPUOOPETEHHbIE
YMEHUS M HaBBIKH, HallpaBJIeHHbIE Ha (YOPMUPOBAHHE KOMIIETEHIIHA.

Kon u HaumeHoBaHue
npogeccHoOHATbHBIX U 00IIUX
KOMIleTeHU Ui, popMupyeMBbIX B
paMKax MoLyJist

Kpurtepuu ouenku

DopMbI M METOABI KOHTPOJIS U
OLIEeHKH Pe3yJIbTATOB 00y4eHUs

IIK 1.1. OuenuBaTh COOTBETCTBUE
MCETOAWKM  3aJadaM aHajau3a  II0
JMana3oHy HM3MEpPSEeMbIX 3HAYCHUU H
TOYHOCTH.

YMeeT OIeHHMBaTh COOTBETCTBUE
METOAMKM 3aJayaM aHaius3a I10
JIMaIa30Hy U3MEPSEMbIX 3HAaUCHUH
U TOYHOCTH.

KonrponsHas padora

[IK 1.2 BriOupats onTHEMabHEIC
METOIbl aHAJIN3A.

VYMeeT BBHIOMPATH ONTHMAJIBHBIC
METO/Ibl aHANIN3A.

Kontponrras padora
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IIK 1.3 TloaroraBnuBaTth peareHTHI,
MaTepHaisl 51 pacTBODEI,
HEOOXOIUMEIE I aHAINA3A.

YMeeT noAroTaBaMBaTh PEareHTsl,
MaTepHuabl u pacTBOpEI,
HEOOXOAMMBIE [UISl aHAJTN3A.

KonTponbnast padota

IIK 1.4 PabGoraTh C XHMHYECKUMU
BEIIECTBAMH U O0OOPYJIOBaHUEM C
COOJIFOJICHHEM OTpACIICBBIX HOPM U
9KOJIOTHYECKOI 0€30MaCHOCTH.

YMeer paboTaTh C XUMHYECKUMH
BEIIECTBAMH U 00OpYJOBAHHEM C
COOJIIOIGHNEM OTpacieBbIX HOPM
1 9KOJIOTHYECKOH 0e30MacHOCTH.

KonTponsHas pabora

K 2.1. OO6cayxuBaTh u
9KCILTyaTHPOBATh TabopaTopHoe
obopynoBaHue, UCTIBITATEIbHOE

000pyZIOBaHHE U CPENCTBA U3MEPEHHS
XUMHUKO-aHATUTHYECKUX
J1a00paTopHuil.

Ymeer o0ciTy)XKUBaTh u
9KCIUTyaTupoBarh  JilabopaTtopHoe
o0opynoBaHHE,  HMCHBITATEIBHOE
obopynoBaHue u cpezcTBa
N3MEpEeHUs XUMHUKO-
AHATUTHYCCKHX JIAOOPATOPHIA.

Kontponrras pabdora

IIK 2.2 TIpoBoauTh Ka4deCTBEHHBIH H
KOJIMYECTBEHHBIN aHAJIN3
HEOPTaHWYECKUX W  OPTaHUICCKUX
BEIIECTB XHMHYCCKUMH U (U3UKO-
XUMHUYECKHUMH METOIaMU

YMeeT npoBOIUTH KaueCTBEHHBIM
u KOJUYECTBCHHBIN aHanm3
HEOPraHUYECKUX U OPraHUYeCKHUX
BEIIECTB XUMHYECKIMHA U (PH3UKO-
XAMHYCCKUMH METOHAMH.

KonTponbHast padbota

4.1. OueHo4HbIe MaTEePHAJIBI /ISl IPOBEACHHUS TEKYLIeH KOHTPOJIS yCIIeBAeMOCTH
Pasnea 1. BoinosiHeHne aHAIM3a XUMHYECKHMHU METOaMH
IIpumepsI BONPOCOB AJisi KOHTPOJIbHOM padoThl Nel

KOTOPBIM  JIOJDKHA ~ YJIOBJIETBOPATH  AHAIUTUYECKAs
XUMUYECKass peaklus, HCIoJIb3yemass B KadeCTBEHHOM aHanu3e. Kakwne ycnoBus
HE00X0IMMO COOJIIOIATh MPH BHIMOJIHEHUH aHATUTHYECKUX XUMUYECKUX peaKIuii?

Kakne Turnbel XMMHUYECKUX pEeakIUi HCIIONb3YIOT B Ka4eCTBEHHOM aHanuse? [Ipusenute
AQHAJIUTUYECKUX XMMHYECKUX PpEAKLUN, HCIOJIb3YEMBIX B
KaueCTBEHHOM aHaylu3e Ui oOHapyXeHHUsl KaTHOHOB U aHMOHOB. Hamummre ypaBHeHuUs

KakxnMm o6pa30M ABJICHUC THUAPOJIM3a HCIOJB3YIOT B KAaUCCTBCHHOM aHAJIMU3C IIpU
pasaciICHUU " 06Hapy>1<eHI/m KaTHOHOB B cMecH? HpI/IBeI[I/ITe KOHKPCTHBIC ITPUMCPEI.

Kakue criocoOsI moBbIIeHUs M30uparenbHocT Bel 3HaeTe? C Kakol HEeNbI0 UCTIONb3YIOT
peakIy MaCKHUpOBaHUs B KaueCTBEHHOM aHayn3e? [IpuBequTe KOHKpeTHbIE MpUMeEphI?

XapaKTEepU3yeTCsl  YyBCTBUTEIIBHOCTb  aHAJIMTUYECKOU
XUMHUYECKON peakuuu? AOCONIOTHAE W OTHOCUTENIbHAs YYBCTBUTEIBHOCTh. Kakum
00pa3oM MOXXHO TMOBBICUTh YYBCTBUTEIIFHOCTh AHAJIUTUYECKOH XUMHUECKOW peaxiuu?

pasielieHuss M ONpENEJEHHUs]  HOHOB,  OJHOBPEMEHHO
npucyTcTByromux B pactBope: NH," + Ca®* + Fe*'. Hanwmure ypaBHEHHUs peaxIuii,
YKa)KUTE yCIIOBUS UX MIPOBEICHUS, AHAIIUTUYECKHE PU3HAKU MTPOIYKTOB PEAKIINU?

Kakum peaktrBOM HEOOXOIMMO TMOJCHCTBOBATH NMPH COBMECTHOM OOHApPYKEHUU MOHOB

WUnentuduuupyiite cmech cyxux coneit Fe,)(SOs); u FeCl,. Hanummure ypaBHeHUS
YKQXHUTE YCIOBUS MX TPOBEACHHUI U

Kaxue Tumbl peaknuii UCTIONb3YIOT B TUTPUMETpUUYECKOM MeToze aHanuza? [lpusenure
KOHKpeTHble mnpumepbl. Kakum TpeGoBaHMSIM JOKHBI YIOBJIETBOPATh XUMHUECKHE
peaxkLuy, UCTIOJIb3YEMBIE JIUISI TATPUMETPUUYECKUX ONPEECIICHUIN?

C xakum unaukatopom cienyet turpoatb HCI, ecinu B pactBope npucytcrByer NH4CI
(Ks(NH3-H,0) = 1,8-10 °)? IIpuBeaure HE0OXOAUMBIE YPABHEHUS XUMUYECKUX PEAKIIHI

1. Tlepeuncnutre TpeOoBaHMA,
2.
KOHKPETHBIE ITPUMEPHI
peakiuii ¥ yKaXuTe aHaTuTHu4eckre 3pPexThl?
3.
Hanumnre ypaBHEHUS XUMUYECKUX pEeaKUi?
4.
5. Kakumu  mapameTpamu
[IpuBennTe mpUMEpBL.
6. Ilpemnoxure cxemy
7.
K" u Co*" B yKCYCHOKHUCIIOI cpene??
8.
AHAINTUYECKUX XMMHUYECKHUX peaKlui,
aHanuTU4eckue 3pPexTri?
9.
10.
U pacyé€rhl.?
11.

PacTBOpBI KakuxX BEIIECTB HUCIOJIB3YIOT B Kau€CTBE CTAaHAAPTHBIX B METOJE KHUCIOTHO-
OCHOBHOr0 THUTpoBaHWA? Kakue cTaHmapTHbIE pacTBOPBI HA3BIBAIOT IEPBUYHBIMH M
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12.

13.

14.

15.

Kakue BTopuuHbIMU? Kakum TpeGoBaHMSIM JOJKHBI OTBEUYaTh BEILIECTBA, YTOOBI U3 HUX
MO>KHO ObUIO MPUTOTOBUTH MEPBUYHBIN CTaHIAPT?

Ha turpoBanue anukBoTHON uyactu 10 mi pactBopa NaOH + Na,CO; B mpucyTcTBUM
nHaukatopa ¢enondramenna uspacxomoBanu 15,00 ma 0,10 M pacrBopa HCI, a Ha
TUTPOBAaHUE TAaKOM JK€ AJMKBOTHOW YacTH B INPUCYTCTBUM HHJIUKATOpPAa METHUIIOBOIO
opamxkeBoro — 30,00 mx pactBopa HCI. Paccuuraiite copepkanne KOMIOHEHTOB CMECH B
pactBope?

[IpoOy pactBopa Ca(NOs), obpadoramu 20,00 ma pactBopa Na,COs ¢ 7= 0,00498 1/mu1,
MOJTYYEeHHBIH 0CaJI0K OTGMIBTPOBAIN U MPOMBUIN BOJIOH. PUIBTPAT ¥ MPOMBIBHBIE BOJIbI
coOpany W B MPUCYTCTBUHM METHJIOBOTO OpaH)keBoro otrutpoBanu 8,25 miu 0,10 M
pactBopa HCI. Paccuuraiite conepxanue HUTpaTa Kajiblius B pooe.

Jlnia nneHTuQUKaMN KaTHOHA B KapOoHate, He cojeprkaiieM npumeceit, 0,2400 1 mpoOsl
pactBopuin B 50,00 ma pactBopa HCI ¢ xonuenrpammeid 0,21 MONb/T U NPOKUISATHIIH
st ynanenusi CO,. Ha tutpoBanue ocratka HCI 3aTpadeno 22,20 mu pactBopa NaOH
(¢ (NaOH) = 0,0980 monw/m). onpeaenuTe, KapOOHAT KaKOT'O METaljla aHaTU3UPOBAIIH.
Hasecky 0,4316 r Texnmdeckoro obOpasma (NH.),HPO, oGpaboranum B mpubope mms
orroHkn 50 mu 40%-ro pactBopa NaOH npu kunsueHuu. Bwiaenusmmiics ammuak
norinotwin 40 mn 0,05M pactBopa HCI. Ilocne otronku ammmaka pactsop HCI,
nornotuBmmii NHs, orturpoBanm 12,62 mu 0,1M pactBopa NaOH. Paccuwuraiite
conepxanue (NH4),HPO. B 06pa3iie.

Pa3pen 2. BoinosiHeHne aHAIU3a PU3MKO-XMMUYECKUMH MeTOIaAMU
IIpuMepbI BONPOCOB JI1 KOHTPOJIbHOI padoThbl Ne2

1.

10.

11.

Kak mpoBecTH OLIEHKY OKHCIUTENbHONW (MM BOCCTAHOBUTEIIBHOW) CIIOCOOHOCTH
COCIUHEHUS U OINpEACNUTh HalpaBICHWE NPOTEKAaHUS pEeaKlUUd C I[OMOUIBIO
CTaHJIAPTHBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIINAIOB?

[IpuBeaure  mpuMepbl  MPAKTUYECKOTO  MPUMEHEHHMsS]  peakuuil  OKHUCIICHHS-
BOCCTAHOBJICHUS B ()OTOMETPUYECKOM TUTPOBAHUH.

[IpuBeaure  mpuMepbl  MPAKTUYECKOTO  NMPUMEHEHHMs]  peakuuil  OKHUCIICHHS-
BOCCTAHOBJIEHMSI B IOTEHIIMOMETPUH.

[Ipennoxute ¢GU3NKO-XUMHUYECKHE METOJIbI ompeneieHust coaepxkanus xeneza (II) B
KUIKOU TIpode.

Konaykromerpuueckuii meros ananu3a. Kakve TUIIBI peakiuii BO3MOXKHO HCIOJIb30BATh
B 9TOM MeTojie. [IpuBeauTe KOHKPETHBIE IPUMEDHI.

CriekTpanbHble METO/BI aHaIu3a, Kiaccu(uKalus, METPOJIOTHUECKUE XapaKTEPUCTUKH,
IIPUMEPBI TPAKTUYECKOTO TPUMEHEHHUS.

Kakme mnpueMbl KOIWYECTBEHHBIX H3MepeHuid ucnonb3yior B DOXMA (meron
rpaJlyMpOBOYHON 3aBHCHMOCTH, BHEIIIHETO U BHYTPEHHETO CTaHJapTa, METo J00aBoK)?
JlaiiTe XapakTepUCTUKY 3TUX MPUEMOB.

[Tpemnoxute GU3NKO-XMMHUYECKHE METOJIbI ONpE/EICHUs COJIepKaHUsI HUKES B mpobe
cTtouHoi Boabl. OTBET 000CHYHTE?

HNoHomeTpust ¥  NOTCHUMOMETpUYECKOE  THTpoBaHHe.  nekTpoabl.  CrocoOsl
YCTaHOBJIEHUS] KOHEYHOUW TOUYKM TUTpoBaHus. Meton I'paHa.

B uwem 3akmiouarorcs  (U3MKO-XMMHUYECKHME OCHOBBI METOJa HOHOOOMEHHOMH
xpomartorpaduu? [IpuBennre npuMepsl MPAKTUUYECKOrO IPUMEHEHHUS METO/1a.
KoHueHTpanuio JaUTUS B MUHEpalie JENUJOIUTE ONPeAessId MEeToAoM (OTOMETPUU
IJIaMEHW TI0 AMHUCCHUU TMOcheAHed nuHuu autus A = 670,8 HM) C HCMOIB30BAHUEM
IUIaMeHH mponaH — Bo3ayXx. Ilocne mpenBapuTensHoi 00pabOTKH HABECKH MPOOBI Py/Ibl
0,1000 T mosy4ymin pacTBOp B MEpHOU KoJiOe BMecTHMOCThIO 250 mii. UHTeHCUBHOCTH
U3IyYEHUs] CHEKTPAJbHOW JMHMM JMTHS JUIsl JBYX CTaHAAPTHBIX pacTBOPOB C
KoHIeHTpanusamu 5,0 Mkr/mi u 6,0 Mxr/mi paBHbl 28,5 u 33,8 y.e. COOTBETCTBEHHO.
VHTEHCUBHOCTD W3IIy4EeHMs JIMTHS U aHAJIU3UPYEMOro pacTBopa cocraBuia 31 y.e.
Omnpenenure coaepkaHue JUTHS B MUHUpaie (B %).

13



12.

13.

14.

15.

16.

17.

s TypOuIUMETPUYIECKOTO ONpeAeNieHUs] CBUHIIA TMOCTPOEH TPagyUpOBOYHBINA TpaduK.
N3 naBecku 6,4000 T aHanmu3upyeMoro oOpasiia MPUTOTOBUIIN PACTBOP B MEPHOU KOJO€
eMkocThio 100 cm’. M3 10 cM’ aTOrO pacTBopa B MepHOU Ko0jI0e eMKOCThIo 50 cm’
nosyumn 30516 PbSO,, ontrueckast miioTHOCTH KoToporo 0,32. PaccuuTaiite MaccoByto
JIOJIIO0 CBUHIIA B 00pasIie.

HaBecky Texnuyeckoro amoMuHHs Maccoil 1,2245 T pacTBOpMIIM M COJAEpIKAIMECS B
BHUJIE NIPUMECU HOHBI KYJOHOMETPUYECKHM OTTUTPOBAIM 3JIEKTPOBOCCTAHABIMBAEMbBIMU
MOHAMU TPHU MOCTOSHHOM cuie Toka 4,0 MA. Todka SKBUBaJIEHTHOCTH (DUKCHPOBAIACH
MIOTEHIIMOMETpUYeCcKU. Bpems anektposnsa cocraBuio 80 cek. OnpenennuTe MacCoBYIO
JIOJTIO JKeJie3a B TEXHUYECKOM aJIFOMUHUU.

s ompeneneHus coaepkanus (EeHONa B CTOYHON BOJE HCIOJIB30BAU PEAKIIUIO
OopomupoBanusi. s storo B3smu 10 M moakucieHHON mpoObl ¢ m30bIiTkOM KBr u
OTTUTPOBAIHN (EHO IIEKTPOTeHEPUPOBAHHBIM Ha aHojae Br,. IIpu cume Ttoka 0,0515 A
Ha TUTpoBaHWe ObuIO 3aTpaueHo 7 MuH. 35 c. Paccuumtaiite copepxanue QeHona
(MKr/MIT1) B CTOYHOH BOJIE.

[Ipu onpenenenun kod3dduieHTa CeNEKTUBHOCTH XJIOPUJ — CEIEKTUBHOTO AJIEKTPOJIa
10 oTHOMEH IO K SO4> - HOHAM IOCIIEJ0BATENBHBIM Pa30aBIeHHEM ObLIH IIPUTOTOBICHBI
craggaptaeie pactBopbl KCl B 0,1M K,SO,4. Tlotenmman xmopug — CEIEKTHBHOTO
AJNIEKTPOJIa B 3aBHCHUMOCTH OT KOHLEHTpPAlUU XJIOPUA-UOHOB HMEET CIIEIYIOIINe
3HAYCHUSI:

C, MOJIb-OKB/1I 10°° 10°* 10°° 10°° 107"
E, MB 210 192 166 107 48
Omnpenenute KOAXPQPHUIUEHT CETEKTHBHOCTH XJIOPUA — CEJIEKTUBHOTO AIIEKTPOAA IO
oTHOMmEeHHIO K SO4* - HOoHaM.

Hana cmech noHoB Cd2+, Zn2+, Hg2+ B NPUCYTCTBUU PA3IMYHBIX PACTBOPHUTEIICH.
Paccuwnraiite daxtopsl Rf. Ilo monxydeHHBIM JaHHBIM, HalWIUTE ONTHUMAJbHBIC YCIOBUS
pa3ziesieHns B IPUCYTCTBUH CIEAYIOLUIUX PACTBOPUTEIEH.

a) B MpucyTcTBUU OyTaHoxia, HackimeHHoro 2 M HC1, nnuHa myTu pacTBOPUTEINS paBHA
18 MM, jMHA MyTH WMOHOB B AaHHOM pactBoputene 10,8 mm, 10,8 mm u 16,2 mm
COOTBETCTBEHHO.

0) B mpuCyTCTBUM areToHa, HackimeHHoro 6 M HCI B cootHomennu 10:1, miwHa myTtH
pactBopurens paBHa 20 MM, IJTMHA MyTH KOHOB B TaHHOM pacTBoputene 16 MM, 16 MM 1
18 MM COOTBETCTBEHHO.

[Tpu ananuze oOpa3iia TEXHHYECKOTO CIIMPTa Ha ra30-KUIKOCTHOM XpoMaTtorpade ObLIo
YCTaHOBJIEHO, YTO MUK alleTOHA MOSBISAETCS Ha XpoMmarorpamme uyepes3 8 MuH. 19 ¢ 2 nc
nociie BBoJa MpoObl, a MUK METUIIOBOTO 3(Upa YKCYCHOM KHCIOTHI — yepe3 7 MuH. 26 ¢ 4
nc. Paccuuraiite npuBenéHHbIE (UcCIpaBiieHHblE) 00bEMBI yaepxkuBanus (VR') nns
JAHHBIX BEIIECTB Ha Xpomarorpaduyeckoil KOJOHKE, €CIM BpeMs yIepKUBaHUS
HecopOupyemoro kommnoHeHTa (t0) cocrasiser 6,04 MUH., a CKOPOCTh MOABMKHON (ha3s
(v) 5,00 cm3/muH.

IIpumepHbIe TEMBbI JT1A00PATOPHBIX PadoT

1.

KonnuecTBeHHBIN XMMHWYECKUI aHalli3 Ha OCHOBE pEaKIMil KHUCIOTHO-OCHOBHOTO
B3auMojieicTBusl. KHCITOTHO-OCHOBHOE TUTpoBaHUE. lIpUroToBiieHHE CTaHIAPTHBIX
pactBopoB HCI u Na2B407-10 H20.

KucnotrHo-ocHoBHoe TutpoBanue. Cranmaptuzamus pactBopa HCl mo pactBopy
nepBu4HOro cranaapra Na,B,O;-10 H,O.

KucnotHo-ocHoBHOe THTpoBaHue. OnpeneneHne CoaepKaHus JeKaruaparakapOooHaTa
HaTpHs B oOpasIie.

[IpuMeHeHne CHUHTETUYECKHMX HWOHOOOMEHHUKOB JUJIi KOJUYECTBEHHOTO OIpeeIeHUs
COJIEH pa3IMYHBIX METAVIOB B paCTBOpax.

KonnuecTBeHHBIE XMMHUYECKMH aHajlW3 HAa OCHOBE AHAIIMTHUYECKHUX  PEAKLIMI
KoMILTekcooOpa3oBanus. [Ipurorosnenue cranaapTHbix pactBopoB DJITA u ZnSOs,.
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6. Kommnekconomerpuueckoe TutpoBaHue. OmnpenieseHue colepKaHusl CoJiel pa3IMuHbIX
METAJUIOB B pacTBOPE.

7. OmnpeneneHue KECTKOCTU BObI

8. KosnuecTBEeHHBI XUMUYECKUI aHAJIN3 HA OCHOBE AHAJIMTUYECKUX PEAKIMl OKUCIICHHUS-
BoccTtaHoBieHUs. llepmanranaromerpusi. IlpuroToBiieHre CcTaHIAPTHBIX PAaCTBOPOB
KMl’lO4 n (NH4)2C204‘H20.

9. Ilepmanranaromerpus. Cranpaptuzauus pactBopa KMnOs mo pacTBopy NEepBUYHOTO
CTaHIapTa O\IH4)2C204 . HzO

10. Ilepmanranarometpusi. Onpenenenue coaepxkanus cynbgarta xenesa (II) B pactBope.

11. Momometpusi. Onipenenenue coaepkanus cynbdara meau (I11) B pactBope.

12. ®otoMeTpudeckoe OmpeaeieHrue Cojied MeIu B pacTBOpPaX Ha OCHOBE aHAIMTHUYECKUX
peaKIuii KOMIUIEKCOOOpa30BaHMUS.

13. IlnamenHo-poToMeTprUEeCKOE  OMpEICNICHHe  Kalus  METOJOM  TpagyUupOBOYHOU

3aBUCHMOCTH.

14. [InameHHO-(DOTOMETPUUYECKOE  ONpeeNiCHUe HaTpus METOJOM  OTPaHMYMBAIOIIUX
pacTBOpOB

15. ®oTomerpuueckoe OIIpezie/IEHNE optodocharos B BUJIE

hochopHOMOTNOIEHOBOBAHATUEBOM TE€TEPOIIOTHUKHACIIOTHI.
16. ®oromeTprueckoe THUTPOBaHUE IMHKA pacTBopoM DJITA B mpHCyTCTBHM HHIMKATOpa
3puoXxpoMoBoro yepHoro T.
17. CnektpooTOMETpHUUECKOE OIpEeIEHUEe PEIKO3EMENIbHBIX 3JEMEHTOB C PEareHTOM
apcenaso III.
18. CnektpooTomMeTpuueckoe  ompeneieHue  4-HUTPOAHWJIMHA TO0  OOpa3oBaHHIO
a30KpacUTeNs
19. CnekrpodoTomeTpuueckoe OmNpeAesieHHe ypaHa W CBUHIIA B oOpasle TyMMuUTa C
MOMOIIIBIO TIepeoTpeieiéHHOT0 MeTona dupopara
20. OmpeniesieHue  MIETOYHOCTH  HPUPOAHBIX M TPOMBIIUIEHHBIX  BOJA  METOAOM
MOTEHIIHOMETPHYECKOTO TUTPOBAHUSI.
21. OmpeneneHue  MIETOYHOCTH  HPUPOAHBIX M TPOMBIIUIEHHBIX  BOJA  METOAO0M
MOTEHIIHOMETPUIECKOTO TUTPOBAHHUS
22. TlomyaBTOMaTU4eckoe IMOTEHUIUOMETPUYECKOE TUTPOBAaHUE KHUCIOT M OTIEIBHBIX
KOMITIOHEHTOB B HX CMECH
23. Ompenenenue conaepkanus peHosa METOIOM KOHIYKTOMETPUUECKOTO TUTPOBAHHS
24. Paznenenne Ha katuonute KVY-2 cmecu wuonoB xeneza (III) m memu (II) m wux
KOJINYECTBEHHOE Ompe/esieHre (POTOMETPHUECKUM METOIOM
25. dunyopumeTpruyeckoe omnpenenenne pogamuna 6 JK B pactBope.
4.2. OneHo4HbIe MATEPHAJIBI JIS1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluu
[TpomexyTouHast aTTecTays OOYJArONIUXCSl MTPOBOIUTCS TI0 PE3YIbTaTaM BBITTOJHEHHS
BCEX BHJOB Yy4eOHOH pabOThl, MPEJYCMOTPEHHBIX YUYEOHBIM IUIAHOM [0 MPEeIJUIUIOMHOMN
MPaKTHUKE, TP 3TOM YUYHUTHIBAIOTCS PE3yJbTAThl TEKYIIETO0 KOHTPOJS YCIEBAeMOCTH B TEUCHHE
ceMecTpa.
K mpomexxyTo4HO# aTTecTaluy JOMyCKalOTCs TOIBKO 00YYaIOIINXCs, BHITIOJTHUBIIUE BCE
BUIBI YUeOHOH paboThl, MpeyCMOTPEHHbBIE paboyeil mporpaMMoii mpodeccuoHaNbHOT0 MOTYJIS
(ycTHBIN ompoc, OTYET).
3ayet 1o y4eOHON U MPOM3BOJICTBEHHOM MPAKTHKE BHICTABIIAETCS HA OCHOBAaHUH JIAHHBIX
aTTECTAllMOHHOIO JIMCTa (XapaKTepUCTUKH NPO(GEeCCUOHATBLHOW NEATEIbHOCTH 00YyYaromerocs
Ha MPaKTUKE) C YKa3aHHWEM BUI0B palbOT, BHIMOJIHEHHBIX 00YyYalOUIMMCS BO BpeMs MPaKTHKH, UX
o0beMa, KadecTBa BHITIOJTHEHUSI B COOTBETCTBHH C TEXHOJIOTHEH W TPeOOBAHUSIMHU OpTaHU3aINH,
B KOTOPOI1 MPOXOuiia MpaKTHKa.
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