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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTeribHOM NporpaMmmbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapwaTtusHas Mo BeIGOPY l:l

1.2. Uenb aucumnnuHbl
CdopmumpoBaTb komMneTeHuun obydarowerocs B 00nacT UCMNONb30BaHUA METOAOB KITAaCCUYECKOro
XUMMYECKOTrO N (PUNKO-XMMUYECKOTO aHanu3a Ansg KOHTPOSI  TEXHOSIOrMYeckoro npouecca, KadyecTtsa
Cbipbsl U TOTOBOW NPOAYKLUNN.
1.3. 3agaum gucumnnuHbl
e  00Y4YMTb CTYOQEHTOB KITACCUYECKUM XMMUYECKUM U PU3UKO-XMMNYECKUM METOAAM aHanmsa;
®  HAyyYUTb CTYAEHTOB MPUMEHEHMUIO TEOPUM XMMWUYECKOTO PaBHOBECUSI B pacTBOpax K peLlueHuto
NpaKTUYeCKMX 3agad Ang KOHTPONA Npou3BoACTBa;
e HayuuTb CTygeHTOB OOOCHOBAHHOMY MNOOXOAY K OueHke, BblbOpy UM MpakTuyeckomy
NCMOMb30BaHNID XUMUYECKUX U  (PUBNKO-XMMUYECKUX METOOO0B aHanu3a pAns  KOHTposns
npoun3BoACTBa.

1.4. NMepe4eHb NNaHMpyeMbIX pe3ynbTaToB 00Yy4eHUsi NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesibHOWN NporpamMMbil

Koa Otan hopmupoBaHus
KomneTeHumm dopmynupoBka KOMNeTeHL MM
CnocobHocTblo aHanuaupoBaTb TEXHUYECKYHO
MK-9 [OKyMeHTauuto, noabupate obopygoBaHWe, TOTOBUTb 2
3as5BKM Ha NpMobpeTeHne n peMoHT 00opyaoBaHuUs

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ
I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ
3Hatb: 1. NPUHUMNbI COCTaBliEHNA 3adBOK Ha oGopyqosaHme M 3anacHble 4acTtun, noarotaBnnBaTb
TEXHUYECKYH NOKYMEHTaLN0 Ha PEMOHT U np|/|06peTeHv|e O60py,D,OBaHMF|;
2. npasuna npuneMkm n ocBoeHna BBOANMOro OﬁOpyﬂ,OBaHMﬂ;
3. MeTOAObl UCCreaoBaHNSA npu4nH 6paKa B NpoOn3BOACTBE.

YMeTb: 1. NpoBepsATb TEXHUYECKOE COCTOSHWE M OCTaTOYHbIA pecypc 0060OpyaoBaHUA M NPOrpamMMHbIX
CpencrTs;

2. KOHTpOnMpoBaTb COOMIOAEHNE TEXHONOIMYECKOW ANCLUMNITUHBI;

3. ynpaBnsaTb TEXHOMOMMYECKMMM NPOLLECCaMu NPOMBILLIIEHHOrO NPOM3BOACTBA.

BrnageTb: 1. npuHumMnaMmn pa3paboTku MeponpuUATUA MO NpeaynpeXaeHnto U yCTpaHeHuto NpuyinH Gpaka B
NpPOV3BOACTBE;
2. yMEHVEeM 3KCNIyaTMpoBaTh M 06CNyXuUBaTb TEXHONOrMYeckoe o6opyaoBaHue.

CnocobHOCTbIO aHanM3npoBaTb TEXHONOMMYECKUI NpoLecc
MK-12 Kak 0ObeKT ynpaBneHus

2

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA
3HaTb: 1. NpyvHUMNLI NPOBEAEHNSI OpraHM3aLnoOHHO- MMNaHOBLIX PacyeToB NO CO3AaHUIo (peopraHusaunm)
NPOV3BOACTBEHHbIX Y4aCTKOB;

2. cnocobbl COCTaBMEHUS TEXHUYECKON AOKyMeHTauuu (rpadukoB paboT, WHCTPYKLUUIA, MMAaHOB,
CMeT, 3asiBOK Ha MaTepuarnbl 1 000pyaoBaHue), a Takke OTYETHOCTU MO YTBEPXKAEHHBIM hopMam.

YMeTb: 1.I'IpOBO,CI,I/ITb CpaBHUTEJIbHYIO OLEHKY MEeTOAOB aHalin3a U OCYLLECTBIIATb Bbl60p onTnMarlibHbIX
YCJ'IOBVIVI n3mMepeHuna ona KOHerTHOVI ﬂpaKTMHECKOVI 3agaudu;
2. ucnonb3oBaTb CeTeBble KOMMNbIOTEPHbIE  TEXHOJIOTMM  nNpu O6p860TKe pe3ynbTatoB
aHannMTn4ecknx OHDEAGHEHMVI.
Bnagetb: 1. HaBblkamu npoBeageHna 3KCNepuMeHTOoB Mo 3aJaHHON MEeTOAMKe, COCTaBIiEHUS OMUCHUA
npoBOANMbIX nccrnegoBaHUin N aHanums pe3ynbTaToB,;
2. npuHUnnamn nnaHMpoBaHMA W BbINOJIHEHUA MepOI'IpI/IFlTI/IVI no npegynpexgeHuo

Pra 18.03.01 AHanuTuyeckast XumMus 1 (U3NKO-XMMNYECKME MeTOAbl aHarnu3bl B TEXHONOMMN
nepepaboTku NoNMMepoB
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Kop,

OTan opmMmmpoBaHus
KomneteHuumn dopmynupoBka KOMMeTEHLMM

MPOV3BOACTBEHHOIO TpaBMaTh3Ma, NPOdeCCUOHanbHbIX 3a060NeBaHUIA U 3KOMOTMYECKUX HaPYLLEHWA.

FoToBHOCTbIO ~ paspabaTbiBaTb MPOEKTbl B cCOCTaBe

MNnK-21
aBTOPCKOro KOMMeKT1Ba

2

MnaHupyemble pe3ynbTaTbl 06y4eHUs
3HaTb: 1. MeToabl OCYLLIECTBNEHNA KOHTPOMS COOTBETCTBUA paspabaTbiBaeMblX MPOEKTOB M TEXHUYECKOA
JOKYMEeHTaL MW cTaHaapTamu, TeXHUYECKUMI YCIOBUAMU U APYTMMU HOPMATUBHBIMU JOKYMEHTaMu;

2. pacyeT v NpoeKTUpoBaHWe OTAENbHbIX CTaAuii TEXHOMOrMYecKoro npouecca.

YMeTb: 1. opraH13oBbIBaTb PaboTy KOMIEKTUBA B YCIOBUSX AEMCTBYIOLLErO NPOM3BOACTBA;
2. COCTaBfisATb OTYEThI MO BbIMNOJIHEHUIO 3aA4aHWUiA, NPUHUMaTb y4acTue BO BHeOPEHUWN pesynbTaToB
nccrnenoBaHuii U pa3paboTok.

Bnagetb: 1. MeTogamu npoBeaeHNsi XMMUYECKOTO U PU3MKO-XUMUYECKOrO aHannsa;
2. MeToAaMu NoAroTOBKU UCXOAHBIX AaHHbIX A5 Bbibopa n 060CHOBaHUS HAay4YHO-TEXHUYECKUX U
OpraHn3aLMOHHbIX PeLLEHNIA HAa OCHOBE 3KOHOMUYECKOrO aHanmaa.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopmMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:

e [vcuunnuHa 6asmpyeTcs Ha KOMMNETEHUMAX, ChOPMUPOBAHHbBIX HA NPeAbIAYLLEM YPOBHE
obpasoBaHusi

2. COOEPXAHUWE OUCLUUNIINHDbI

O6bem (4achl)
HavmeHoBaHve n cogepxaHue oS . 85 88
yyebBHbIX Moaynen, Tem n popm KOHTpons § 2 % g g (©
°gl°sg 8¢
Yueb6HbIn Moaynb 1. BBegeHve B aHaNnUTUYECKYO XMMMIO. XUMUYECKUA 1
PU3MKO-XMMUYECKME METOAbI aHann3a
Tema 1. TeopeTuyeckme OCHOBbI aHanUTUYecKon xmmmnn. Knaccudukaumna metonos
aHanMTU4eCKoM XMMUM U TpebOoBaHUs, NpeabsBrisieMble K HUM. XUMUYECKNIA 8
KONMMYECTBEHHbIV aHaNun3: rpaBMMeTPUYECKUN N TUTPUMETPUYECKNA METOab!.
Tema 2. [JOCTOMHCTBaA W HedocTaTKM TUTpPUMETPUYecKoro aHanusa. TpeboBaHus,
npegbsaBrsieMble K peakumsam B 06bemMHOM aHanuse. CTaH4apTHbIN pacTBop. 16

3akoH 3SKkBMBANeHTHOCTU. Cnocobbl BblpaXeHUs KOHUeHTpauun. [puembl
TUTPOBaHuWs. PacyeT Macchbl U KOHLEHTpauum onpeaensieMoro BeLecTBa.

Tekywmn koHTponb 1 KonnokBuym 4

YyebHbIn moaynb 2. MeToabl KNCNTOTHO-OCHOBHOIO TUTPOBAHMUS.

Tema 3. VIOHHble paBHOBECUSI B KMUCIOTHO-OCHOBHOM TUTpOBaHuW. PaBHoBecue B
pacTBopax KUCMOT M OCHOBaHWMI (CUMbHbIX M cnabbix), rmaponuayowmxcs | 18
conew n 6ydepHbIX pacTBOPOB.

Tema 4. PacyeT 1 NOCTPOEHUE KPUBbLIX KUCSTIOTHO-OCHOBHOIO TUTPOBaHUS. KUCNOTHO-
OCHOBHblE  WMHAMKATOPbI: cocTaB W cBowctBa. [lpuHumMn nopbopa | 16
WHOMKATOPOB.

Tekywmn koHTponb 2 KonnokBuym. 4

YuyebHbIn moaynb 3. MeToabl koMnnekcoobpasoBaHMs 1 OCaXaeHUs.

Tema 5. KomnnekcumeTpnyeckoe 1 KOMNIIEKCOHOMETpPUYEeCcKkoe TUTPOBaHUE.
KomnnekcoHbl. KOHUEHTpauuoHHass U YCroBHasti KOHCTaHTbl YCTOMYMBOCTM

KOMMJeKCOHAaTOB. KpuBble KOMIMMEKCOHOMETPUYECKOIO TUTPOBaHUSA 12
MeTannonHgukaTopsbl.

Tema 6. OcagutenbHoe TuTpoBaHue. Kputepum oueHkn obpasoBaHus 8
ManopacTBOPUMbIX COeMHEHMNN. Cnocobbl onpeneneHus TOYKU

Pra 18.03.01 AHanuTuyeckast XumMus 1 (U3NKO-XMMNYECKME MeTOAbl aHarnu3bl B TEXHONOMMN
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O6bem (4achl)
HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA g9 g 9 30
°og|°cgd ©F
] ® g ®o
9KBUBANEHTHOCTM B 0CAAMTENbHOM TUTPOBAHUN.
Tekywmn koHTponb 3 KonnokBuym 2
YyebHbIn Mmoaynb 4. MeToabl OKUCNEHUA-BOCCTAHOBEHUS
Tema 7. TeopeTu4eckme OCHOBbI OKUCIUTENbHO-BOCCTAHOBUTENBHOIO
B3aMMOJENCTBUSA. JNEKTPOXUMMYECKass syenka. YpaBHeHne HepHcta ans 20
3C ranbBaHMYECKOro 3MemMeHTa M 3NeKTPOAHOro noteHumnana. KoHcTtaHTa
paBHOBECUS OKUCNUTENBHO-BOCCTAHOBUTENBLHOW peakLuuu.
Tema 8. MNepmaHraHaToMeTpus: AOCTOMHCTBO W HepocTaTku meToga. VMlogomeTpus,
Ycnosua  nposedeHuss  nogometpun.  Cneuncpmyeckne  mHaukaTopbl. | 32
BuxpomaTomeTpus.
Tekywmn koHTponb 4 KonnokBuym 4
NMpomexyToyHas aTTecTaumsa no gucumnianHe dK3amMeH 36
Y4yebHbI Moaynb 5. BBeaeHne B huU3nNko-xmumMmyeckne MetToabl aHanmaa.
OneKkTpoXnMMmn4eckme MeToabl aHanusa
Tema 9. AHanuTMyeckMn curHan W ero  CBOWCTBa, onpegenstoLwne
YYBCTBUTEMBHOCTb, CEMNEKTUBHOCTb, 3KCNPECCHOCTb, MOMEX03aLUULLEHHOCTb
MeToauKkn aHanusa. Knaccudpukaumsa pusmnko-xumMmyecknx MetTogos aHanusa | 10
M MX TMpeMMyllecTBO MO CPaBHEHUMIO C METOO4aMu  KIacCUYEeCcKoro
XMUMWYECKOro aHanmaa
Tema 10. TloTeHuMoMeTpuA: Knaccudukauus dNeKTpoaoB; BO3HUKHOBEHWE
3NEeKTPOAHOro noTeHumana; ypaBHeHue HepHcTta. lMoTeHumomeTpuyeckoe | 11
TUTPOBaHWE pacTBOpPa COMSHOW KUCIOTh!
Tema 11. KynoHomeTpus: 3akoH @apagesi; MNOTEHUMOCTATUYECKUA U
amnepocTtaTnyeckui metodbl. KynoHomeTtpuyeckoe TutpoBaHue pactesopos | 11
COJIIHOW KMCNOTbI N TUOCynbdarta
Tema 12. KoHOyKTOMETpUS: 3NeKTpOonpoOBOAHOCTL pacTBopa U ee 3aBUCUMOCTb OT
KOHUEHTpauun, TeMmnepaTtypbl U NpUpoAbl MOHOB; Knaccndukaums MeTogoB 12
KOHOYKTOMEeTpun. BbICOKOYacTOTHOE TUTPOBaHWE pacTBopa  COJNSAHOM
KUCMOThI
Tekywmn KoHTponb 5 Konnoksmym 4
Yyeb6HbIN Moaynb 6. OnTuyeckne MeToabl aHanmsa: TeopeTnyeckne OCHOBBI,
Knaccudukaums n annapatypHoe odhopmrieHune
Tema 13. ®PotomeTpus: 3akoH byrepa-IlambepTa-bepa; meTodbl un3MepeHus
ONTMYECKOWN MIOTHOCTW; MEeTOAbl onpedeneHns KOHLEHTpaunM no BennynuHe 11
ONTUYecKon nnoTHocTn. @dOoTOMETpUYEcKoe onpeferneHne xenesa B
pacTBope
Tema 14. CnektpodoTomMeTpusi: knaccudukauna MeTonoB; MOSTyYEeHWE CMEKTPOB
MOrnoweHns M MeTOAbl KONMMYECTBEHHOTO W KavyeCTBEHHOro aHammsa. | 11
CnekTpochoToMeTpudeckoe onpegeneHne Kpacutenem B CMecu
Tekywmn koHTponb 6 Konnoksunym 4
Tekywmn koHTponb 5-6 PP 6
YuyebHbI Moaynb 7. XpomMaTorpaduyeckne MeToabl aHanm3a: TeopeTuyeckne OCHOBbI,
Knaccudukaums, MeTofbl KA4eCTBEHHOrO U KONMYECTBEHHOIO aHanunsa
Tema 15. TlasoBag xpomatorpadums. YCTPOWCTBO rasoBoro xpomartorpacda.
OnpegeneHne yrneBogoOpOAOB B CMECUM METOAOM  raso-XugkoctHow | 10
Xpomartorpacpum
Tema 16. WVoHooOMeHHas xpomaTorpacdums: knaccudpukaumsi. KonmyectBeHHoe
onpegerneHne MOHOB LMHKA W MarHusi B CMeCU MeTOAOM MOHOooOMeHHow | 10
XpomaTtorpaguu
TeKywmmn KoHTponb 7 Konnokenym 4
TeKkywmn KoHTponb 5-7 KoHTponbHas paboTa
lMpomexyTo4yHas aTrecTauusa no gucumnnuHe: 3advet 4
BCEIO: | 288
Pra 18.03.01 AHanuTuyeckast XumMus 1 (U3NKO-XMMNYECKME MeTOAbl aHarnu3bl B TEXHONOMMN
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3. TEMATUYECKWUIN NNAH
3.1. Nekuun

He npegycmMoTpeHbl
3.2. MpakTuyeckne u ceMMHapcKue 3aHATUA

He npegycmoTpeHbl

3.3. JlabopaTtopHble 3aHATUA

OyHo-3a04HOE
Homepa OuyHoe 06y4eHne

3aoyHoe obyyeHve

M3yuAEMBIX HanmeHoBaHne o6yL|eH|/|e

Tem nabopaTopHbIX 3aHATUIA Homep OGbem Homep OBbem
cemecTpa (vacbl) cemecTpa (4acbl)

Homep O6bem
cemecTpa (4acbl)

MpurotoBneHne  pactBopa
rmgpokcuga HaTpus
npuénuanTensHon
KOHLIEHTpaLuu.

YcTtaHoBneHme TOYHOMN
KOHLIEHTpaLuK pacTtBopa
LLeNnoYMn. Cratuctmnyeckas
0bpaboTka pe3ynbTaToB

OnpeneneHve  Konu4yectea
CEPHOM  KWUCNOTbl  METOAO0M
KMCNOTHO-OCHOBHOTO
TUTPOBaHUS.

OnpepneneHne kapboHaToB ©
4 rmgpokapboHaToB npu 3 6
COBMECTHOM MPUCYTCTBUK

KomnnekcoHomeTpuyeckoe
5 onpegeneHue YKECTKOCTHU 3 4
BOAbI

Onpepenexve xnopua-
6 MOHOB MEeTO40M 3 4
0CaanNTENbHOIO TUTPOBAHUS

YcTaHoBNeHue TOYHOM
KOHLUEHTpaummn

7 nepmMaHraHata kKanuma no 3 12
TOYHbIM HaBeckaM okcanata
HaTpus.

YcTaHoBneHne TOYHOM
KOHLeHTpauun conn Mopa.
8 OnpepeneHve  Konu4yecTea 3 14
Ouxpomara kanus MeTodoMm
nepmaHraHaToMeTpun

YcraHoBneHne TOYHOW
KOHLeHTpauun pacTBopa
Tnocynbhata HaTpua no 3 10
TOYHOW HaBecke Ouxpomarta
Kanusi.

OnpeneneHve  Konu4yectea
Mean MeToLOoM NOJOMETPUMN.

Onpegenexne
aHanuTU4eckoro curHana
pasnnUYHbIMU durauko-
XUMUYECKMMN MeTodamu

MoTeHunomeTpuyeckoe
10 TUTpOBaHWe pacTtBopa 4 12
COJIAHON KMCAOThI

11 KynoHomeTpuyeckoe 4 11

Pra 18.03.01 AHanuTuyeckast XumMus 1 (U3NKO-XMMNYECKME MeTOAbl aHarnu3bl B TEXHONOMMN
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OuHO-3a04HOE
Homepa

OuHoe oby4eHune
M3yuAEMBIX HanmeHoBaHne obyyeHne

3aoyHoe obyyeHve

Tem nabopaTopHbIX 3aHATUIA Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

TUTPOBaHWEe pacTBOpPOB
COnsiHOM KMCNOTbI n
TMocynbgarta

BbicokoyacToTHOE
12 TUTpOBaHWe pacTBopa 4 11
CONSAHOWN KUCNOThbI

doTomeTpuyeckoe
13 onpefeneHne xenesa B 4 8
pacTBope

CnekTpodoTomeTpmryeckoe
14 onpegeneHne Kpacurtenen B 4 8
cMmecu

Onpepenexne
YyrMeBOAOPOAOB B CMecu
METOJOM  ra30-XUJKOCTHOM
Xpomartorpacgpum

15

KonuyectBeHHOE

onpeaeneHne MOHOB LIMHKA U
16 MarHma B CMECU MeToaOoM 4 8
MOHOOOMEHHON
XpomaTtorpaguu

BCEIO: 140

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve
y4e6HbIX dopma Y oby4yeHne 4
Moayne, no KOHTPOMSI
KOTOPbIM por] Howmep Kon-Bo Homep Kon-8o Howmep Kon-so
npoBoauTCS 3HaHun cemectpa cemectpa cemecTpa
KOHTPOI1b
1,234 Konnokeunym 3 2
5,6,7 y 4 3
5,6 PrP 4 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLIEIOCA

OuyHo-3a04HOE
Buabl CaMOCTOSITENBHOI paBoThi OuyHoe 06y4eHne oBydeHme 3ao4Hoe oby4eHne
obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCcBOEHMNE TeopeTU4eCcKoro Mmatepmana 3 36
4 16
MoaroToBka k nabopaTopHbIM 3aHATUAM 3 32
4 18
BeinonHeHve gomaluHero 3agaHus (PIP) 4 6
[MoaroToBKa K 3K3amMeHy 3 36
lMoaroToBKa K 3a4eTy 4 4
112+36

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

Pra 18.03.01 AHanuTuyeckast XumMus 1 (U3NKO-XMMNYECKME MeTOAbl aHarnu3bl B TEXHONOMMN
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7.1. XapakTep1McTuUKa BUAOB U UCNMONb3yeMbIX MHHOBALMOHHbIX (pOPM Y4EeOHbIX 3aHATUN

Ob6bem 3aHaTU
HanMeHoBaHME B MHHOBALMOHHbIX hopmax (4achl)
BMAOB y4eGHbIX Ncnonbayemble MHHOBALMOHHbIE (DOPMBbI ° ° °
3aHATUIA o 3 . 8= 8=
23| 233 0
2z | 28& §&
[¢] ® o ® o
AHanus n obpaboTka pe3ynbLTaToB
aHanNUTUYeCKNX U3MEPEHUN C WUCMOSIb30BaHUEM 22
JlabopaTopHble | ceTeBbIX KOMMbLIOTEPHBLIX TEXHOMOMMN.
3aHATUSA pynnoeas npopaboTka paunoHanbHbIX
cnocoboB pac4yeTta KONNYeCTBEHHbIX
XapakTepUCTUK KOMMOHEHTOB NECOXMMUYECKOTO 50
KoMnnekca Ha OCHOBE pesynbTaTtoB
TUTPUMETPUYECKOTO N (PU3UKO-XMMUNYECKOTO
aHanusa.
BCEIO: 72

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaguumoHHas | X ©annbHO-penTMHroBas

8. OBECIMNEYEHUE OUCLUUTMJIUHDI
8.1. YuebHasa nutepaTtypa

a) ocHoBHas yyebHasi nutepaTypa

1. AHanuTu4eckas xumus [OnekTpoHHbIN pecypc]: ydebHoe nocobue/ O.b. KyknHa [n gp.].— OneKTpoH.
TEKCTOBble  AdaHHble.— BopoHex: BoOpoOHeXCKMW rocygapCTBEHHbIA — apXUTEKTYPHO-CTPOUTENbHbIN
yHuepcuteT, OBC ACB, 2014.-162 c.- Pexum pgoctyna: http://www.iprbookshop.ru/30833.- 3BC
«|PRbooks»

2. AHanuTtudeckas xmmusa. PacyeTbl B KONMMYECTBEHHOM aHanmse [ONeKTPOHHbIN pecypc]: npakTukym/
B.IN. lNycbkoBa [U AOp.]— OnekTpoH. TekcToBble AaHHble.— KemepoBo: KemepoBCKUIA TEXHOMOrnyeckuin
WHCTUTYT  nuweBoW  npombiwneHHoctn, 2010.— 124 c.— Pexum pgoctyna:  http://www.
iprbookshop.ru/14354.— 36C «IPRbooks»

0) pononHuTenbHasa yyebHas nutepartypa

3. ®epopoB B.A. AHanuTudeckas xumus. BBegeHne B KONMMYECTBEHHbIN aHanu3. [TekcT]: yyebHoe
nocobue/ B.A. ®enopos, A.A. KomuccapeHkos. - CI16.: CIMorTyprri, 2011.- 45 c. .- Pexum pgocrtyna:
http://nizrp.narod.ru/ achkolanaliz.htm. — 36C BLUT3

4. OmutpeBud W.H.KonnyecTBeHHbI aHanmM3 B Bompocax M oTBeTax: yyebHoe nocobue /BLUTI
crnerynTta —Cre.,2016 - 52 c. http://nizrp.narod.ru/metod/kafobshineorgh//13.pdf. — OBC BLUT3

5. Omwntpesud W.H.Mpyrno I.®., KomuccapeHkoB A.A.OnekTpoxumuyeckne meTtoabl aHanm3a(
BOMpOCbLI, TeCcTbl W OTBeTbl): YydebHoe nocobue /BWITS CMeryntg -Cre.,2016 - 84 c.
http://nizrp.narod.ru/metod/kafobshineorgh//14.pdf. — O6C BWUT3

8.2. NepeyeHb yuebHO-MeTOANYECKOrO 06ecnevyeHUs AN CaMOCTOATENIbHOM PaboThbl
oby4aroLmxcs No AUCLUNIINHE
1. TMoTteHuuomeTpusa: ydebHo-meToamyeckoe nocobue / KomwmccapenkoB A.A, lMpyrno &,
depopos B.A. -CI16.: M3a-Bo CIBITY PI1, 2013. -64 c. Pexum goctyna: http://nizrp.narod.ru/potenz.pdf. —
OBC BWT3
2. OnTnyeckne meToabl aHanusa: ydyebHo-meTogmyeckoe nocobue/ Mpyrno I'.®., Komwucca-
peHkoB A.A.,, ®épopos B.A. TOYBIO CIerTyprn.-Cne., 2010. -52 c. Pexum pgoctyna:
http://nizrp.narod.ru/metodoptika.htm. — O6C BWT3
3. KoHgykTOMETpPMS M  BbICOKOYACTOTHOE TUTpOBaHME: y4ebHO-meToamyeckoe nocobue
/Komuccapenkos A.A., Tlpyrno TI.O. royBro CrertTyprrn.-Crié., 2009.-42 c.Pexum pgocrtyna:
http://nizrp.narod.ru/ Konduktometr. Html. — 36C BLUT3
4. KynoHomeTpuyeckme MeToabl aHanmsa: y4ebHo-meToanyeckoe nocobue. - 2-e  usg-e, UCMp. U
pononH./ Amutpesud U.H., KomnccapeHkos A.A., ®egopoea O.B. TOYBITO CMN6ITYPI. -ClM6., 2009. -48 c.
Pexum goctyna: http://nizrp.narod.ru/Qulonometr.htm. — 36C BLUTS
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http://nizrp.narod.ru/potenz.pdf%D0%BF%D0%BE%D1%82%D0%B5%D0%BD
http://nizrp.narod.ru/Qulonometr.htm

5. OmutpeBud W.H. OnektpoxvMmuyeckme MeToAbl aHanu3a: npaktuka npumeHeHus B LIBIT (B
npumepax u 3agadvax) [TekcT]: yuebHo-meToandeckoe nocobue / V.H. OmutpeBud, A.A. KommccapeHkoB. —
Cre IrtTyprri. — Crie, 2012. — 95 c. Pexxum goctyna: http://nizrp.narod.ru/elektrchem.htm. — O6C BLUT3

6. Pusmko-xMmmnyeckne metoapl aHanmsa. Y.1. DnekTpoxmmuyeckme meToabl aHanmsa [TekcT]:
yyebHoe nocobue AOns CTyAeHTOB 3ao4yHon ¢opmbl obyyvenusa /  W.H.OmutpeBnd [u gp.] - CI16.:
CIrerTyPIl, 2014.- 78 c.- Pexxum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/8.pdf ...

7. OmutpeBny U.H. ®usuko-xmmmnyeckme metoabl aHanmsa. Y.2. OnTudeckne meToabl aHanusa
[TekcT]: yyebHOe nocobue ans cTyaeHTOB 3aoyHon chopmbl obydeHus /| W.H. OmutpeBuny, I.®. lMpyrno,
O.B.®épgopoea, A.A. KomuccapeHkoB. - Cre.: Cnerrtypen, 2014.- 39 c.- Pexum poctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/7.pdf

8. OmutpeBud N.H. dusuko-xummnyeckme metonbl aHanu3a. Y.3. XpomaTorpaduyeckne meTtonpl
aHanu3a [TekcT]: yyebHoe nocobue ansa cTyaeHToB 3a0yHow chopmbl 00ydveHusa /| W.H. Omutpesny, [.O.
Mpyrno, O.B.®épopoBa, A.A. KomwuccapeHkoB. - CI16.: CIM6IrTYPI, 2014.- 54 c.- Pexum pgocrtyna:
http://nizrp.narod.ru/metod/kafobshineorgh/8.pdf

9. AHanutunyeckass Xxummus [OneKTpoHHbIN pecypc]: y4ebHoe nocobue/ A.WN. AnapHeB [M gp.].—
OneKTpoH. TEeKCTOBble AaHHble.— HoBocmbupck: HoBOCMBUPCKMIA  rOCYOapPCTBEHHBIN  TEXHUYECKUNA
yHuBepcuteT, 2011.- 104 c.- Pexum goctyna: http://www.iprbookshop.ru/44656.- 96C «IPRbooks»

8.3. NepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XxoAUMBIX ANA OCBOEHUSA AUCLUNITUHDI

1. http://www.fptl.ru/biblioteka/analiticheskaya-himiya.html

2. http://chembaby.com/analiticheskaya-ximiya/

3. http://www.twirpx.com/

8.4. NepeyeHb MH(POPMALUOHHBLIX TEXHONIOMMIA, UCNOJIb3yeMbIX NPU OCYyLLEeCTBNEeHUN
obGpasoBaTeNnbLHOro npouecca no AUCUUNInHe, BKNO4Yasa nepevyeHb NporpamMmmMHoOro obecne4vyeHms m
MH(pOPMALMNOHHBLIX CNPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue maTepuanbHO-TeXHU4YECKOM 6a3bl, HEOGXOAMMOW ANA OCYLUECTBIeHUSA
obpasoBaTenbLHOro npouecca no AUCLMUNInHe

1. CnextpodotomeTpbl 1 poTokono-pumetpbl PIK 56-M, KOK-2, KOK-3, FOHuko 1201, CP-2000, pH —
meTpbl mapku UMJT — 301, xpo-matorpad LiseT 100, BbiICOKOYA-CTOTHbIE TUTPATOPbI, KOHLEHTpPaTO-Mep
KH-1, npnbop ansa kanunnsap-Horo anektpodopesa «Kanenb 3»

2. KomnbloTepHas TexHMKa C BO3MOX-HOCTbIO MOAKIOYEHUs K ceTu «MH-TepHeT» 1 obecneyeHnem
AOCTyNa B 3MeKTPOHHYI0 MH(POpMaLMOHHO-00pa3oBaTenbHyo cpeay.

8.6. UHble cBepeHus n (Mnn) matepuansbl
KomnnekT nnakaToB, 4EMOHCTPUPYIOLWMX NpUHUMN paboTbl NpnbopoB, umetowmuxcs B nabopatopuu;
HarnsgHble nocobus: npuHUunuanbHas cxema doTtokonopumeTtpa POK-56M, xpomaTtorpada; Bua
KPMBbIX TUTPOBAHMUS, NONy4YeHHbIX pa3nuyHbiMn PXMA; knaccndukaums anekTpoaos.

9. METOOAMYECKUE YKASAHUA ANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUNMIINHBI
Buapbl y4ebHbIx
3aHATUN U
camMmocTosiTenbHas OpraHuzauusi oesTenbHOCTM oby4vatoLLerocst
paboTa
oby4aroLmxcs

Jlekumm obGecneuymBaloT TeoOpeTUYeckne OCHOBbI AucuunnuHbl. Ha  nekumsix
Jlekumn nsnaraeTcs OCHOBHOE coAep)XaHue Kypca AucuuniunHbl. OCBoeHMe NEeKUMOHHOro
mMaTepuana oby4yatoLmmcs npegnonaraeT cneayowme Buabl pabor:

e npopaboTka pabouyen nporpaMmmbl B COOTBETCTBUM C LENSAMU U 3aJayvyamu,
CTPYKTYPOI U coaepxaHnem AUCLMMNINHBI;

e KOHCMEKT FeKUM: KpaTKo, CXeMaTU4yHO, mfocnefoBaTenbHO (UKCUMpOBaTh
OCHOBHbIE MOMOXEHUs!, BbIBOAbI U (DOPMYSIMPOBKK; NMOMeYaTb BaXkHble MbICIN,
BbIOENSATb KMHOYEBbLIE CIOBA, TEPMUHbI.

e poBepka TEPMWHOB, MOHSATMI: OCYLLECTBNATL C MOMOLLbIO SHUUKIONEONNA,
CrnoBapen, CnpaBOYHMKOB C BbINUCLIBAHWEM TOJIKOBaHWI B TeTpadb; paboTa ¢
TEOPETMYECKMM MaTepuanom: HalWTu OTBET Ha BOMPOCbI B PEKOMEHOYEMOM
nuTepaType.
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Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHI/I3aLI,VI$| OeATeNlbHOCTU 06yqa}ou.leroc;1

Ecnu camocTodATenbHO He yaaeTcsa pa3obpaTtbcs B Matepuane, Heo6xoanmo
0BpaTuTbCs ¢ BONPOCOM K NpenofaBaTternto

JTabopaTopHble
3aHATUS

JlabopaTtopHble paboTbl CNOCOGCTBYIOT  Pa3BUTUIO  HAaBLIKOB — aHanUTUYECKUX
M3MEPEHUA C MOMOLLBI XUMUYECKUX U (DUINKO-XMMUYECKUX METOAOB aHanusa,
NMPUMEHSIEMbIX ANs KOHTPOMNS TEXHONOrMYecknx MNpOLIeCCOoB, KayecTBa Chbipbs U
rotoeo npoaykumn. Ha naGopaTopHblx paboTax cTygeHTam npegfaraeTcs
ncrnosnb3oBaTb COBPEMEHHbIE NPUOOPLI N CETEBbIE KOMMbIOTEPHbLIE TEXHOMOMMKU MpK
06paboTke pe3ynbTaToB aHanNUTUYECKUX onpedeneHuin. B pesynbTate npoBeneHus
nabopaTopHOro 3aHATMS obyvalolMecs [OOIKHbI YCBOWUTb METOAMKY aHanuaa,
NOHATb NpPpUHUUN ee p33pa6OTKVI N HaydYnTbCA MNPUMEHATb €€ B XUMUYECKUX
cucTemax CXodHoro Tuna.

CnenyeT npenBapuTenbHO W3Yy4UTb METOAMYECKME YKa3aHWUs MO  BbIMNONHEHUIO
nabopaTtopHbix paboT, pacnonoXeHHblx B pasgene kadegpbl «OO6wen wn
HeopraHu4yeckon xummn» Ha cante Gubnuotekn BLUTS http://nizrp.narod.ru./.

Xop paboTbl U 3KCNEpPUMEHTalNbHbIE Pe3ynbTaTbl OJMKHLI OblTb NOAPOGHO ONMUCaHbI,
MoCTpPOeHbl HeobxoauMmblie rpaduky, nNpoBedeHa cTaTucTudeckas obpaboTka
3KCMEPUMEHTASbHbIX JAHHbIX.

CamocTtosaTenbHas
paboTta

[aHHbI BUO paboTbl Nnpegnonaraet pacluMpeHne 1 3akpenneHne 3HaHUn, yMeHuUn u
HaBbIKOB, YCBOEHHbIX Ha ayAWTOPHbIX 3aHATUAX MyTEM CaMOCTOATENBHOW
npopaboTkn y4ebHO-MeToAMYECKNX MaTepmnarnoB No AUCLMMIMHE U COOCTBEHHOIO
KOHCMeKTa npu NOAroToBKe k nabopaTopHbIM paboTam, KOJIITOKBUyMam,
KOHTPOSbHbIM paboTaM,3a4veTy u ak3ameHy CamocTtosiTenbHas paboTa y4allerocs
NPOBOANTCS UHAMBUAYANBHO; NPU BO3HUKHOBEHWUM BOMPOCOB — COBMECTHO C
npenogaeaTenem.

Mpun NOAroTOBKE K 3K3aMeHy UM 3a4eTy HEOOXOAMMO 03HAKOMUTLCS C MEPEYHEM
BOMNPOCOB, NpopaboTaTb KOHCMEKTbI NEKLUiA, COOCTBEHHbLIX KOHCMEKTOB Npu
NOAroTOBKE K KOMMOKBMYMaM, oT4eThbl No nabopaTtopHbiM paboTam, pekoMeHayeMYHo
nuTepaTypy v Nony4nTb KOHCYNbTaUMIO y npenogaBaTens.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasaTenen U KPUTEPUEB OLIEHUBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax mx
dopMupoBaHus, onMcaHue LKan oLueHNBaHUA

10.1.1. Noka3aTenu oueHUBaAHMUA KOMMNETEHLMIA Ha 3Tanax ux popmmpoBaHus

Kop, HanmeHoBaHue MpenctaesneHne
KOMNeTeHLMn o OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHUUI
(aTan ocBoeHuUs) cpeacTea cpeactea B poHae
1.MNMokasbiBaeT 3HaHWe TexHonorndeckoro | 1. YcTHoe 1. MNMepeyeHb
npotecca " opueHTupyeTcs B | cobecenoBaHve BOMPOCOB K
MK-9(1,2) HeobXoOuMMOCTM  3aMeHbl, peMoHTa wunn | 2. [lpakTuyeckoe | ak3ameHy (46
noabopa HoBoro obopyaoBaHus 3afjaHue BOMpPOCOB)
2. [demoHcTpupyeT MOHMMaHME OCHOBHbIX 2. MNpakTnyeckme
NPUHLMNOB TEXHOMNOMMYECKON AUCLIMNIIUHBI U TMNOBbIE 3aaHns K
HaBblkW KOHTPONS W YycTpaHeHus OGpaka 3k3ameHy (32
roToBOM NPOAYKLUK 3agaum, 25 kercos)
3. MNposiBnsieT cnocobHOCTL aHanuanpoBaTtb 3. MNepeyeHb
TEXHUYECKYHO OOKyMeHTauumo, BOMPOCOB K 3a4eTy
KOHTPONMpOBaTb TEXHOMNOMMYECKNin npouecc (72 Bonpoca)
n noarotaenueaTtb TEXHUYECKYIO 4. MNpakTnyeckne
OOKyMeHTauuo 3afjlaHus K 3a4eTy
(30 3agauv)
MK-12(1,2) 1. [leMOHCTpUpyeT nNoHMMaHue no Bbibopy | 1. YCTHoe
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Koa HanmeHoBaHune MpenctaBneHne
KOMMeTeHL MM . OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHLUI
(aTan ocBoeHuMs) cpencTtea cpencTea B choHae
METOAOB aHanm3a M BO3MOXHOCTb pelleHusi | cobecegoBaHue 1. MNepeyeHb
KOHKPETHOW MpaKTU4eCKon 3aga4umn 2. Mpaktnyeckoe | BOMPOCOB K
2. MNposiBnsieT cnocobHOCTb NfIaHMPOBaHWS U | 3adaHne 3K3amMeHy
BbINOSTHEHUSI MeponpuATUi no (60 Bonpocos).
npeaynpexaeHunto He XenatenbHbIX 2. MpakTnyeckune
NnocneacTBUN, CBHA3aHHbIX, C HapyLleHUeM TUMNOBbIE 3aaHus K
TexHuKn 6e3onacHoCcT 3K3aMeHy
3. [lokasbiBaeT HaBblkM  NpoBeAeHMUs (10 3apay, 25
OpraHM3aunoHHO-MNaHOBbIX pac4yeTos, KencoB);
CBAA3aHHbLIX C aHarM3oM TEeXHOMNOrM4ecKoro 3. MNMepeyeHb
npouecca M BO3MOXHOCTb 0OpabaTtbiBaTb BOMPOCOB K 3a4€eTy
pesynbTaThl aHanUTUYECKNX onpeaeneHunn 72 Bornipoca)
4. MNMpakTtnyeckne
3aJaHuns K 3a4eTy
(30 3agauv)
MK-21(1,2) 1. lokasbiBaeT ymeHume paboTtate B | 1.YcTHoe 1. MNepeyeHb
konnekTuBe, obpabaTbiBaTb pe3ynbTaTthbl M | cobecegoBaHue BOMPOCOB K
npuHUMaTb pelueHue no | 2. [llpakTnyeckoe | aKk3aMeHy

COBEpLUEHCTBOBAHUIO METOANKM NPOBEAEHUS
aHanuTUYeCcKMX UccrnegoBaHun

2. [eMOHCTpupyeT YMEHWe MpUHUMATb
pelleHune no BbIGOPY MEeTOAMNKN
onpeaeneHns 1 BHeOPEHUIO ee B YCMOBUSIX
OeNCTBYIOLLErO NPON3BOACTBA

3. lemoHCcTpupyeT cnocobHOCTb COCTaBNATb
OT4YEeTbl MO BbIMNONIHEHHOMY 3a4aHuI0

3aganue

(60 Bonpocos).

2. Mpaktnyeckne
3ajaHus K
3K3aMeHy

(22 3apgaun, 25
KencoB)

3. MNepeyeHb
BOMPOCOB K 3a4eTy
72 Bonipoca)

4. MNMpaktnyeckne
3aJaHuns K 3a4eTy
(30 3agauv)

10.1.2. OnucaHue WKan 1 KpuTepues oLeHUBaAHMUA CHPOPMUPOBAHHOCTU KOMMNETEHLMN
Kputepum oueHuBaHusa cchopMmpoBaHHOCTM KOMMNETEHLUN

OueHka no KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaaMLMOHHON

lkane YcTtHoe cobecenosaHue MpakTnyeckoe 3agaHue
O6yuyatowumncs aemoHcTpupyeT | Obyyarowmincss nokasbiBaeT MpaBUiibHOE
rnybokoe 3HaHMe TeOpEeTUYECKUX OCHOB | MOHMMaHWe YCIoBMS 3adaun, BRageHue
aHanWTM4YeCKOW XWMMWK, MpUM OTBETE | HaBblKaMW €ro aHanusa, Bbibopa HYXXHbIX
nerko  OpUEHTUPYEeTCSs B  OCHOBHbIX | 3aKOHOB U DOPMYN U XMMUYECKMX peakLmi
MOHATUAX, TEPMUMHAX W OnpefeneHusx; | Ang ee pellueHus, 3HaHWe pa3mMepHoCcTen
npopabotan OCHOBHYHO M 3HAKOM C | XMMUYECKUX W  (PU3MYECKNX  BEMNUYMH.
OOMNOMNHUTENBHOW nutepatypou; | Ymeet NPUMEHSTb MaTemMaTuyeckum
cnocobeH 0BOCHOBaHHO  NPUMEHATb | annapart Afs peanusauuy nnaHa pelueHus

OTIIMYHO TEOPUID XMMWYECKOro paBHOBecuMst K | 3agaun. [lonyynn npaBunbHbIN OTBET U
PeLLUEHUIO NPaKTUYEeCKUX 3afad aHanu3a | MOXeT ero UHTeprnpeTupoBaTh.
XUMUYECKUX cucTem; MOXeT
aprymMeHTMpoOBaHO BblOMpaTb METOAUKY
aHanusa ans nocreaywouien
npogeccuoHanbHon AeaTenbHOCTY;
NposiBNsieT TBOpYECKNe CnocoBHOCTU K
LUMPOKYIO SpyAULMIO B MCMOMb30BaHUM
y4yebHOro matepmana.
Ob6yuyatouncs aemoHcTpupyet | ObyyarolmMiics nokasblBaeT [oCTaTovyHOe

XOpOLUO [OCTaTOuHbIN YPOBEHb 3HaHWA | NOHMMaHWe YycrnoBus 3ajadu, BrnageHue
TEOPETUYECKMX OCHOB aHanuTMYECKOW | HaBblKkaMW €ro aHanusa, Bblbopa HYXHbIX
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XMMUW,  OPUEHTUPYEeTCS B OCHOBHbIX
NOHATUSX, TEPMUHAX W OMpeaeneHusix;
yCBOMI OCHOBHY0O nutepaTtypy;
Jonyckaet He3HauUTesbHbIe
MOrpeLHOCTM MpY OTBEeTax Ha BOMPOCHI
3K3aMEeHaLMOHHOIo Guneta 7z
AOMNONHUTENbHbIE BOMPOChI

npenogasartens.

3aKOHOB, (POPMYN U XMMUYECKUX peakumn
AN ee pelleHUsi, 3HaHWEe pa3MepHoCTen
XUMUYECKMX N PU3NYECKNX BESTUYMH.
HonyckaeT He3HaunTenbHbIE MOMPELUHOCTU
npu NPYMEHEHUM MaTeMaTU4eckoro
annaparta npu peweHun 3agayu. MNMonyunn
NpaBWibHbIN  OTBET, HO WCMbITbIBAET
3aTpydHEHUS C €ero nHTepnpetaumen.

Ob6yyaowmnca geMOHCTPUPYET 3HaHUS
y4yebHOro martepuana B MWHMManbHOM

O6yyarwunca BHUKAET B CMbICIT YCIOBUS
3aga4yu, NOHMMAET MIlaH ee PEeLUeHUs], HO

obbewme; MOXeT cchopMynupoBaThb | HE MOXET B MOMHON Mepe C MOMOLLbIO
XUMUYECKME  3aKOHbl, MNOHATMS U | MaTemaTU4ecKkoro annaparta peannsoBaTb
onpefeneHusa, HoO Npu 3ToM, Aonyckasi | ee peweHne. [onyckaeT ownbkn B
yposneTsoputensHo | 6onbLuoe KONMNYECTBO | pasMepHOCTAX XMMUYECKUX U hU3NYECKNX
HenpUHUMNuanbHbIX OLWMOOK; 3HAKOM C | BEJTMYVH, MOXeT coenatb cxemy,
OCHOBHOW  NUTEpaTypon;  AOMyCKaeT | MOSICHAIOLLYIO peLleHne 3agayn.
CYLLIECTBEHHblE OLWIMOKM B OTBeTe Ha
3K3aMeHe, HO MOXEeT YCTPaHUTb MX nopg
PYKOBOACTBOM Mpenogasarersi.
Ob6yuatowmnca He umeeT goctatodHoro | OGyvatowmiics He cnocobeH
YPOBHSA  3HaHUS OUCLMMNIIMHBI; MJIOXO | MpOaHanM3vpoBaTb  YCIIOBME  3ajauu,
OpuEeHTUpyeTCS B OCHOBHbIX | HAMETUTb MNnaH ee pelleHus, BblbpaTb
NOHATUSAX, TEPMUHAX W ONpeaeneHusx; | Xummyeckme 3aKOHHbI " nnoxo
NOX0 3HAaKOM C OCHOBHOW NUTEPaTypon; | OpUeHTUPYeTCA B XUMUYECKNX "
HeyRoBrETEO- Jornyckaet npu OTBETE Ha 3K3aMeHe | (hM3MYeckux BenuuuHax, He Brageet
CYLLECTBEHHbIE OLINOKM W HEe MOXET | MaTemMaTUYeCKUM annapartom.
pUTENBLHO YCTPaHUTbL UX Aaxe Nof pykoBoacTBoM | MpeacTaBneHue uyxoii paboTbl, oTkas OT
npenogaBaTens. lMonbiTka CNUCLIBaHMWS, | BbINOSHEHWS 3a4aHUs
MCNonb30BaHus HepaspeLleHHbIX
TEXHUYECKUX YCTPOWCTB unm
nonb3oBaHue noackaskomn apyroro
yernoBeka.
3a4yTteHo O6yyaowmnca nokasbiBaeT BCECTOPOHHEE U TnMybokoe 3HaHWE OCHOBHbLIX METOAOB
PU3MKO-XMMMUYECKOTO aHanusa, cBoOOOHO OPUEHTUPYETCS B OCHOBHbLIX MOHATUSIX,
TEepMUHaxX W onpefeneHusax; Moxet obocHoBaHHO nogobpaTb cxemy aHanmsa
pasnu4YHbIX OOBEKTOB MNPOU3BOACTBEHHOIO KOHTPOMS; BbINOMHWN U odopMun Bce
nabopatopHble paboTbl. MNpaBunbHO nogobpan anropuTM pelleHna npegnaraemMon B
OuneTe 3agayn, NpoBeNn Bce HeobXoOuMble BblYUCIIUTENbHbIE OEUCTBUS, KOPPEKTHO
WHTEpNpeTUpoBan pesynbTaThl.
He 3auteHo Obyyaowmnca He umeeT [OCTATOMHOINO YPOBHSI 3HAHWSA AUCUUNIUHBI, HE MOXEeT

chopMynMpoBaTb OCHOBHbIE MPUHLMMBI OpraHu3aLnn MU3NKO-XMMUYECKOTO aHanusa;
MII0X0 OPUEHTUPYETCS B OCHOBHbIX NMOHATUAX U ONpeaesieHnsx; 4onyckaeT npy oTBeTe
Ha 3a4eTe CYLLEeCTBEHHbIE OLIMGKM 1 HE MOXKET YCTPaHWUTb UX JaxXe Moj PYKOBOACTBOM
npenogasatensi. He cMor KOppekTHO pelnTb MPeasiokeHHylo B Gunete 3agady, He
MOXET BOCMOJIb30BaTbCA NPeasioKeHHbIMM (DOpMyriaMu, He B COCTOSIHUM YCTPaHUTb
nomapKu Jaxe nog PyKoBOACTBOM Mpenofasartens

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UNN UHble MaTepuanbl, Heob6xoAMMbIle ANA OLEeHKN 3HaHUN,
YMEeHUM’, HaBbLIKOB U (UNKX) onbiTa AeATEeNbLHOCTU, XapaKTepusyrolme atanbl GPOpMUpPOBaHUsA

KOMMeTeHUuun

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy (3ayeTy), pa3paboTaHHbIM B COOTBETCTBUM C
yCTaHOBMEHHbIMM 3Tanamu GOpMMpPOBaAHUA KOMNETEHUUN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 MeTogbl aHanuTn4eckon xmmmnn. VIx knaccmgukaums n xapakrepucTtumka. 1
2 OcHoBHble TpeboBaHUA K METOAAM aHanM3a B aHaNnMTU4YECKON XMMUWN. 1
3 CpaBHUTENbHAA XapakTepMUCTUKA OCHOBHbIX METOA0B aHaNUTUYECKON XUMUN. 1
4 paBnMETPUYECKMIA aHanNn3, ero 4OCTOMHCTBA U HEAOCTaTKM. 1
5 CyLIHOCTb TUTPUMETPUYECKOro aHanusa. [IocTonHcTBa U HeJOCTaTKM. 2
6 TpeboBaHus, NnpeabaBnseMble K peakumsiMm B KONNYECTBEHHOM aHanuse. 2
7 CTaHgapTHbIA pacTBOpP: €ro HasHavyeHne 1 cnocobbl MPUrOTOBIIEHNS. 2
8 Cnocobbl NpUroToBreHNa CTaHAAPTHOrO pacTeopa Lenouu. 2
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9 | TpeboBaHug, npeabsABAsieMble K YCTAHOBOYHbIM BellecTBam. VX HasHayeHne u npumepsbl 2

MCNONb30BaHUS.

10 | lNpurotoBneHwe TUTpaHTa CTaHAapTU3aUmMen pactsopa NpMbnmusnMTenbHOW KOHULEeHTpaLnN. 2

11 | lMNpurotoBneHwe cTaHAApTHOrO pacTBopa No TOYHON HABECKE YCTAHOBOYHOIO BELLECTBA. 2

12 | 3akoH akBMBaneHTHOCTU. Ero ncnonb3oBaHve B aHaNnUMTUYECKUX pacyeTax. 2

13 Mpsimoe, kocBeHHoe u obpaTHoe TuTpoBaHue. PacdyéT copepxaHus aHanuM3mpyemoro 2
BELlEeCTBa Mpuv pasnmnyHbIX NpUémMax TUTPOBaHMUS.

14 | OnekTponutudeckas Teopusi pacTtBopoB. CTeneHb AMccouMauun, Kak KpUTEpUN OLEHKU 3
Cunbl dnekTponuTa.

15 | CteneHb M KOHCTaHTa Auccoumauun. PakTopbl, BNUSAKOLWME Ha CTEMeHb Auccoumnaumu. 3
3akoH pasbaBneHus OcBanbga s cnabbiX 3NEeKTPONNTOB

16 Ouccoumaumsa Boabl. KoHCTaHTa MOHHOrO npousBedeHns Bodbl. [lpurotosneHue 3
CTaHfapTHOro pacTeBopa nepmaHraHata Kanus no TOYHOM HaBecke YCTaHOBOYHOro
BeLlecTBa.

17 | AKTMBHOCTb, KO3MULMEHT aKTUBHOCTU, MOHHAsA Cuia pacTBOPOB. YCMOBMSA NpoBedeHUs 3
NOOOMETPUYECKOro TUTPOBAHUS.

18 MpoTonuTuyeckas Teopusi KUCMOT M OcHoBaHMW. PacueTr pH B pacTBopax Lienoyen u 3
CUMbHBbIX KUCNOT

19 PaBHOBecue B pactBopax cnabbix KMCNOT U OCHoBaHuW. (BbiBoa dopmynbl Ans pacveTta 3
pH).

20 Mmaponus, cTeneHb M KOHCTaHTa ruaponusa conen. dakTopbl, BRAMSKOWME HA CTENeHb 3
rmgponusa.

21 PaBHOBecKe B pacTBoOpax rugponuayoiimxca conen. (BelBog popmynbl Ans pacyeta pH). 3

22 PaBHOBecue B pacTBopax cnabblX MHOTOOCHOBHbIX KMCIIOT U MHOTOKUCNOTHBLIX OCHOBaHWUN. 3

23 BydepHbie pacTBopbl: UX Ha3Ha4YeHUe 1 Knaccudukaums. bydepHas eMKOCTb. 3

24 PaBHoBecue B 6ydepHbix pacTBopax. (BeiBog dpopmynbl Ans pacyeta pH). 3

25 MpuHuMN gencteua 6ydepHbIX pacTBOPOB. 3

26 ObLme NpUHLMMNBLI NOCTPOEHUS KPUBBIX TUTPOBaHUS. Bbibop MHAMKATOPOB. 4

27 | KNcnoTHO-0CHOBHbIE MHAMKATOPLI. VX CTpOoeHWe 1 npuHUmMn AencTBus. 4

28 MoHHas Teopusi KMCNOTHO-OCHOBHBLIX MHAMKATOpOB. WHTepBan nepexoga oKpacku U 4
nokasaTenb TUTPOBaHMS UHONKATOPOB.

29 XpomopopHas Teopusi KNCIIOTHO-OCHOBHbIX UHONKATOPOB. 4

30 MprHLMN BbIGOpa KUCNOTHO-OCHOBHbLIX MHANKATOPOB. VHAUKATOPHbIE OLUMGBKU, NMPUYUHBI UX 4
BO3HUKHOBEHMS.

31 PacyeT nHaMKaToOpHbIX OLLIMBOK. 4

32 HasHayeHue nHaMKaTopoB 1 TpeboBaHUs, NpeabaBNAEMbIE K HUM. 4

33 PacyeT 1 nocTpoeHne KpnBbIX TUTPOBAHUA CUIbHBIX KUCOT U LenoYen. 4

34 CpaBHUTENbHLIN aHaNn3 KPUBbIX TUTPOBAHWUS! CUMNBbHBLIX M cnabbiX KACMOT. 4

35 PacyeT M nocTpoeHue KpuBbIX TUTPOBAHMSA CrabbiX KWACNOT M OCHOBaHWK. [MpuunHbI 4
OTCYTCTBUS CKayka Ha KPMBOW TUTPOBAHMS.

36 lMocTpoeHne KpuBOWM TUTPOBaHUS cnabow KUCHOTbl CUMbHbIM OCHOBaHueM (Ha npumepe 4
kucnotel ¢ pK=4, C%=0,1 M, V=100 mn.)

37 KpuBble TWUTpOBaHMsI CriabbiX MHOFOOCHOBHBIX KUCIOT W MHOFOKUCIOTHBIX OCHOBaHWMN. 4
Ycnosue gucdepeHUnpoBaHHOTO TUTPOBAHUA MO CTYMNEHSM.

38 Peakumn komnnekcoobpaszoBaHusi. OCHOBHbIE XapaKTEPUCTUKM KOMMIEKCHbBIX COEQUHEHWA. 5
[eHTaHTHOCTb NUraHJos.

39 HepocTtaTkm KOMMMEKCMMETPUYECKOrO TUTPOBAHUS C WCMOMb30BaHWE ManogeHTaHTHbIX 5
nUraHdos.

40 KomMmnnekcumeTpuyeckoe - 1 KOMNJIeKCOHOMETPUYECKOE TUTPOBaHUE. 5

41 KoMMNeKkcoHbI: NpuMepbl, CTPOEHME U CBOWCTBA. 5

42 [MpoTonuTMYyeckme CBOMCTBA KOMMIIEKCOHOB. 5

43 Bbi60op onTuManbHbIX YCNOBMI KOMMNIIEKCOHOMETPUYECKOTO TUTPOBAHMS. 5

44 [MpenmMyLLLeCTBO MCMOMb30BaHMS KOMMMNEKCOHOB B TUTPUMETPUYECKOM aHanmse. 5

45 KoHUeHTpaumMOHHas 1 yCrnoBHasA KOHCTaHTbl YCTOMYMBOCTU KOMMMEKCOHAaTa. 5

46 PacyeT ycrnoBHOW KOHCTaHTbI YCTONYMBOCTM KOMNnekcoHaTta. O6nacTtb ee UCnonb30BaHus. 5

47 PacyeT 1 nocTpoeHne KpmBbIX KOMMIEKCOHOMETPUYECKOrO TUTPOBAHMS. 5

48 MeTannonHaunkaTopsbl, UX CTPOEHWNE U NPUHLMN AENCTBUS. 5

49 TpeboBaHusa K MHAMKATOPAM B KOMNIIEKCOHOMETPUYECKOM TUTPOBAHUM. 5

50 Ob6Lwasa xapakTepuctmka MeTogoB 0CaguTeNbHOro TUTPOBAHMS. 6

51 OnpefgeneHne TOYKN SKBUBANEHTHOCTU B apreHTOMEeTpUN. 6

52 YpaBHeHve HepHcta ana 3C ranbBaHUYeCKOro anemMeHTa. 7
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53 BbiBOA ypaBHeHUs HepHCTa Ans 9nekTpogHOoro noTeHumana. 7

54 dopma 3anmcu ypaBHeHMs HepHCTa aneKkTpoaHOro noTeHuuana Ans pasfuuyHbiX BUOOB 7
peakuumn.

55 CTaHOapTHbI  OKUCIMTENbHO-BOCCTAHOBUTENbHLIM  noTeHuman (E°) wu cnocob ero 7
onpegerneHus.

56 PacyeT KOHCTaHTbl paBHOBECUSI OKUCITUTENbHO-BOCCTAHOBUTENbHOM peakumn. OueHka 7
BO3MOXHOCTU NCNonb30BaHUs OKUCNNTENbHO-BOCCTAHOBUTENBHON peakuuu B
TUTPUMETPUYECKOM aHanuse.

57 OKUCNNTENBbHO-BOCCTAaHOBUTENbBHbIE MHAMKATOPLI. [puHUMN nx nogbopa. 7

58 Crocobbl  onpefeneHnss TOYKM OSKBUBANEHTHOCTU B OKUCIUTENIbHO-BOCCTAHOBUTENBbHOM 8
TUTPOBaAHUMW.

59 Ycnosusa npoBegeHns NOAOMETPUYECKOTrO TUTPOBaHMS. 8

60 MpurotoBneHne cTaHA4APTHOrO pacTBopa MnepmMaHraHata kKanuvs no TOYHOW HaBecke 8
YCTaHOBOYHOrO BELLECTBA.

61 AHanUTUYeCKMn curHanm WM ero cBolcTBa  (YyBCTBUTENbHOCTb,  CENEKTMBHOCTD, 9
3KCMPECCHOCTb, MOMEX03aLUULLEHHOCTb METOAMKN aHannsa).

62 Knaccudpumkaumsa ¢uanKo-XMMMYeckmx MeTOL4OB aHanmMsa W UX NpPeumyLlecTso Mo 10
CpaBHEHMIO C MeTO4AaMM KNAcCUYeCKOro XMMUYeCcKoro aHanusa

63 OxapakTepunsoBaTb MeTO MNOTEHLMOMETPUYECKOrOo aHanusa (OCHOBbI MeToAa, rMaBHble 11
HanpasneHusa npumeHeHus). NpuBecTn knaccudukaumo NOTEHUNOMETPUYECKMX METOO0B
aHanusa (MOHOMEeTpUs, peJoKCUMeTpUs U T.4.)

64 Oatb onpeferneHue TepMUHaM: anekTpoa, ANEKTPOXNMUYECKas peakuus, 11
ANeKTpoxMMmnyeckas gyenka (obpaTuTe BHMMaAHWE Ha pasnuuuMa npuHUMNna AOerUcTBUs
ranbBaHUYECKOro anemeHTa W anekTponusepa). NpeactaBute CBA3b ranbBaHUYECKOro
3aneMeHTa 1 ANEKTPONIUTUYECKON SHENKN

65 Onmcatb npoLecc BO3HMKHOBEHUS MOTeHUMana Ha rpaHuue pasgena dgas meTannmyeckui 11
anekTpoa-pacteop. [peactaBuTb ypaBHeHMe HepHcTa.

66 [atb onpeageneHne CTaHOAPTHOrO SNEKTPOAHOro noteHuuwana. Onucatb KOHCTPYKUMIO U 11
HasHayeHne CTaHOapTHOro BOAOPOAHOIO 3NieKTpoda, a Takke Ccrnocob wnsmepeHus
CTaHAapTHOro 3MeKTPoAHOro noTeHumnana

67 MpeactaBuTb  NpuHUMN  paboTbl  ranbBaHMYECKOrO SfIEMEHTa, €ero cxemartumdeckoe 11
n3obpaxeHne, Mpouecchl U peakuuu, npoTekalwme Ha anekTpogax. lMpuHumn pacyeTta
OMC auyenkn

68 OCHOBHbIE MPUHUMNBI  Knaccudrkaumy 3NeKTpodoB (MO HasHa4YeHWo, No MexaHu3my 11
BO3HUKHOBEHUA noTeHumana). Ob6patumble M HeobpaTumble anekTpoabl. [lpuBecTu
npumMmepbl

69 Oate onpepeneHve QyHKUMAM 3nekTpoaa CpaBHEHWss U UHOUKATOPHOrO 3nekTpoaa, 11
npuBecTu npumep Kaxgoro. Nepeuncnute TpeboBaHus, NpeabABNAEMbIE K HUM

70 MpuBecTn npumepbl 3nekTpoaoB BTOpOro popa. OnucaTb KOHCTPYKUMIO U BbIBECTU 11
noTeHuman xnopcepebpsiHoro anekTpoaa

71 Pepnokc anektpoabl. lNpeacraBuTb noTteHuUmMan nMAaTMHOBOrO 3NeKTpoAa, OMyLIEHHOro B 11
pactBop FeClz n FeCls. [Oate onpeneneHne n BbIBECTU MOTEHUMAN XWUHMUMOPOHHOMO
anekTpoga

72 Mepeuncnntb BUObl MeMbpaHHbIX 3NekTpofoB. KpaTko oxapakTepu3oBaTb KaXabli Bup, 11
NpeAcTaBUTb KOHCTPYKLUIO

73 OnucaTtb KOHCTPYKLUMIO U BbIBECTM MOTEHLUMAN CTEKMNSHHOrO anektpoga. lNepeuncrnuTb ero 11
npevMyLLecTBa U HeJoCTaTKn

74 [MpunBecTn npuMepbl NCNOSTb30BAHNA NOHOMETPUM B CAHUTAPHO-XUMNYECKOM aHanuse 11

75 Onucatb MeTodbl ONpedeneHns KOHUEHTpauMM B MpPSAMOW MNOTEHLMOMETpuUM (MeToa 11
rpagyvmpoBOYHOro rpadmka (+kanmbpoBka anekTpoda), KOHLEHTPAaLMOHHOrO 3reMEHTa,
nobaBok 1 np.).

76 OxapakTepun3oBaTb  KOCBEHHble  MeToAdbl  noTteHuuomeTpuu.  OnucaTb  NPUHLMN 11
NOTEHLMOMETPUYECKOrO TUTPOBAHUS Ha NMpPUMEpPEe KUCMOTHO-OCHOBHOIO B3aMMOOENCTBUS.
VHAKaToOpHbIE 3NEKTPOoAbl KUCNIOTHO-OCHOBHOIO TUTPOBaHMUS

77 OcagutensHoe, KOMMMNEKCOHOMETPUYECKOE, OKUCIIUTENbHO-BOCCTaHOBUTENBHOE 11
TuTpoBaHue. OCHOBHbIE MPUHLMNbI

78 [MpenmyLecTBa NOTEHLMOMETPUYECKOTO TUTPOBAHWS Nnepes Knaccuyeckumm Metogamum 11

79 OxapaktepusoBaTb MeToabl uamepeHus 30C B noTeHumomeTpun (KOMMEHCALMOHHBIA © 11
HEKOMMEHCALMOHHbIV MeToA)

80 OcCHOBHble  NMPUHUMMBLI  KYNOHOMETpUYECKUX  uccrnegoBaHuin.  OnucaTb  npouecc 12
ANEKTPOXMMUYECKOTo MpeBpaLLeHns BeLLEeCTBa Ha 3NeKTpoAae C UCMNOoNb30BaHWEM 3aKoHa
dapages
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81 | Ycnosus npoBefeHWs KyNOHOMETPUYECKOro aHanmaa 12

82 OxapaktepusoBaTb  MeTOAbl  aHanuMsa, OCHOBaHHble Ha  3akoHe  ®dapapges 12
(npsimas/kocBeHHas, amnepocTaTnyeckaa/noTeHuMocTaTnyeckas KynoHomeTpus)

83 Mpsimasa KynoHoOMeTpusi. JMNEeKTPOXUMMUYECKNE peakuuu, MpUMeEHsieMble B  MPSMON 12
KYyNOHOMETPUM

84 Bbibop noteHumana paboyero anekrpoga B NPSIMON MOTEHLMOCTATUYECKON KYTIOHOMETPUMN. 12
[laTb onpegeneHne NOHATUIO «MOTEHUMan BblgeneH s BeLecTsa

85 OnpepeneHne Konn4yecTBa anekTpnu4ecTBa B NPSIMOM NOTEHLMOCTATUYECKON KYTTIOHOMETPUM 12

86 Cxema yCTaHOBKM [nsi MNPsIMOA  MOTEHUMOCTATUYECKOW KYFNOHOMETPUU. XUMMUYECKUIA 12
KyrnoHOMETp

87 OneKTporpaBUMeTpUYeCckuin aHanns. HasHavyeHne meTofa, KpaTkasa XxapakTepucTtuka 12

88 CyLHOCTb KOCBEHHONM amnepocTaTM4eckon KyrnoHomeTpun. Cnocobbl anekTporeHepaumm 12
TUTpaHTa

89 Ycnosus NnpoBegeHnst KymOHOMETPUYECKOro TUTPOBaHMS 12

90 OCHOBHbIE MPUHUMNBI OUKCALMN KOHEYHOW TOYKU TUTPOBAHUS (TOYKM 3KBMBANIEHTHOCTH) 12

91 Onucatb cnocob onpeaeneHust COAEpXaHUs KUACNOTbl METOAOM  KYFIOHOMETPMYECKOro 12
TUTpOBaHuWsA. Hanucatb peakuun, onucbiBaoLLMe 3NEKTPOXMMUYECKOe NOoMyYyeHne peareHTa
M ero B3auMoAencTBue ¢ onpeaensemMbM BELLLECTBOM Npu onpeaeneHnm KUcnoT

92 Onucatb cnocob6 onpedeneHnss codepXaHuss TuocynbdaTta HaTpus  MeToOoOoM 12
KyNOHOMETPUYECKOro TUTPOBaHUA. HanucaTb peakuuu, onucbiBaloLLmMe 3neKTpoOXuMmyeckoe
nonyyeHve peareHtTa M ero B3auMMOJEWCTBME C onpefensieMbiM BeLlleCTBOM Mpu
onpefeneHun Tmocynbgara HaTpus

93 MpeactaBuTb npevMyllecTBa KYNOHOMETPUYECKOro aHanmsa (Kak npsiMoro, Tak W 12
KOCBEHHOr0) nepep Knaccuyeckummn metogamu aHanuaa

94 [MpakTnyeckoe NpUMeHeHne MeTo0B KyITOHOMETPUYECKOro aHanusa 12

95 OxapakTepunsoBaTb MeTO[ KOHOYKTOMETpuYeckux mccnepoBaHuin. OBbACHUTH CYLLHOCTb 13
npoLecca anekTponpoBOAUMOCTM PaCTBOPOB 3AMeKTPonuToB. [lokasaTb CBA3b BENUYMHbI
3NEKTPONPOBOAHOCTM pacTBOpPA 3NIEKTPONNTA U Er0 CONPOTUBMEHUS

96 [aTb noHATWEe yOenbHOW, 9KBMBANEHTHOM W  3NeKTponpoBoOAHOCTU. [lpeacTaBuTb 13
pasaMepHocTb. COOTHOLEHWE yAENbHOW U 9KBMBAIEHTHOW 3MNEKTPONPOBOAHOCTH

97 OKBMBaNeHTHas  3MEeKTPOMPOBOAHOCTL  MNpu  GeckoHeyHoM  pasbaBneHumu.  3akoH 13
He3aBMCMMOro ABWKEHNs uoHoB. Popmyna Konbpaywa — 3aBUCUMOCTb 3KBMBAaNEHTHON
3NEKTPONPOBOAHOCTU CUMbHbBIX ANEKTPONUTOB

98 BrivsiHne KOHUEHTpaLMM CUIbHBIX M CradblX SfEKTPOSIMTOB Ha 3rEeKTPONpPOBOAHOCTb. 13
MpenctaBuTb rpadnkm 3aBUCUMOCTU YOENBHOW M 9KBMBANEHTHOW 3NIEKTPONPOBOAHOCTN OT
KOHLIEHTPaLUKN CUIbHbIX 1 CriabbiX 9NeKTPONMTOB

99 OBbACHMTL MPUYMHY aHOMarbHO BbICOKOW MNOABWXHOCTU MPOTOHA U FMAPOKCUM-UOHA B 13
3ANeKTpMyeckom none. 3aBUCUMOCTb 3NEKTPUYECKON NPOBOAMMOCTU OT TeMnepaTypsbl

100 | MNpamasa koHOykTOMeTpusa. HasHauveHue, npeumyulectBa M HepocTaTkn. O6GBACHUTH 13
NPUYUHY OrPaHNYEHHOro NPUMEHEHUS

101 | Cxema ycTaHOBKM Onsi onpefeneHnst anekTpuyeckor nposBoanmocTu. KoHcTaHTa cocyaa. 13
Tok pasbanaHca mocTa

102 | MNpeacTaBuTh CYLLHOCTb MpOLIeCCa HEKOHTaKTHOrO BbICOKOYACTOTHOro TuTpoBaHusa (BYT). 13
MpeumywectBa M HegocTatkn. Tunbl SYEEK, MNPUMEHSEMbIX B  BbICOKOYACTOTHOM
TUTPOBaHUM

103 | [laTb NonHoe BblpaxkeHue obLiel NPOBOOUMOCTU SYEMKU E€MKOCTHOro Tuna. AKTMBHasi © 13
peakTuBHas coctasnsawwas. OTnnyne BbICOKOYACTOTHLIX METOAOB OT HU3KOYACTOTHbIX

104 | Onucatb MeTo4 KOHOYKTOMETPUYECKOro TUTPOBAHWUS U MPUHLMN HaXOXOEHUs TOYKM 13
9KBMBANIEHTHOCTN Ha NPUMEpPE KUCIIOTHO-OCHOBHOMO TUTPOBaHWS. 3aBUCUMOCTb (POpMbI
KpnBon BYT oT yacToTbl reHepaTopa

105 | CywHocTb npouecca B3auUMOLEWCTBUS BELIECTBA C SNIEKTPOMArHUTHBIM  U3MyYEHUEM. 14
lMpeoctaBuTb MNpoLECC MOMMOWEHNss CBeTa C TOYKM 3pPEHUs U3MEHEHUS BHYTPEHHeW
3HEeprMn nccregyemoro Bewectsa. [Jatb 00 bACHEHUE NMOHATUIO «KOPMYCKYSAPHO-BOITHOBOM
ayannsam»

106 | HasBaTb Tpu cnekTpanbHble 06nacTM, B KOTOPbIX WM3y4YaeTcs MorfolleHne ceeTa 14
BELLEeCTBOM W COOTBETCTBYKLUME MeToAbl crekTpockonuu. MsbupaTtenbHoe nornoiieHve
cBeTa BewecTBoM. Knaccudumkalma MetogoB CnekTpocKonum

107 | MNpegctaBute 3akoH byrepa-fllambepTta-bepa B nNUHEMHOM U CTENeHHOM  Buae. 14
AnanMTUBH8OCTL ONTMYECKOW MNOTHOCTU. CBA3b OMTMYECKOW MMOTHOCTU C MPOMNyCKaHUeM.
MongspHbIn Ko3aprumeHT nornowieHms. OrpaHNYeHUs 1 yCnoBus NPUMEHUMOCTU 3aKoHa

108 | Onucatb MeTon artoMHO - abcopbLUMOHHOWM cnekTpockonuu. [lepeyncnvtb Cnocobbl 14
artoMu3aummn  BellecTBa. JnekTpoTepMuyeckass atommsaums. [MnameHHo-aMMCCUOHHas

Pra 18.03.01 AHanuTuyeckast XumMus 1 (U3NKO-XMMNYECKME MeTOAbl aHarnu3bl B TEXHONOMMN

nepepaboTku NoNMMepoB
CtpaHuua 15 13 18




cnektpockonusa. Pasnuumne mexay aTomMHO — abcopbLUMOHHOW U nnamMeHHO-3MUCCUOHHOMN.
MpenmyllecTBa M HEQOCTATKNM METOA0B

109 | Onucatb  MeTon  MonekynsipHo-abcopbuuMoHHOM  doTOMEeTpun.  XapakTepucTuka 14
MOJTIEKYNSIPHBIX CcrekTpoB nornowerHns. UK n Y@ cnektpockonnsi (KONMMYECTBEHHBIA U
Ka4eCTBEHHbIV aHann3 3TMM1M MeTogamm)

110 | OcHoBHble Yy3rbl NpubopoB abcopbuMOHHOM cnekTpockonunu. llepevncnntb UCTOYHUKM 14
N3nyyYeHnst oNs NonyyYyeHusi CNEKTPOB B pa3fNMYHOM Avanas3oHe A5vMH BOJSH

111 | MaTepuan onTn4eckon annapaTtypbl, MOHOXPOMAaTOpPbl, CBETOUNBLTPLI N AETEKTOPLI 14

112 | KonnyecTBEHHLI aHanu3 MeToAoM MONEKYNsIpHOM cnekTpockonuu. Beibop ycrosum 14
$OTOMETPUPOBAHMSA  OAHOKOMMOHEHTHbIX  pacTBOpoB.  [loACHMTE  HEoBXoAMMOCTb
HOTOMETPUPOBAHMSA OTHOCUTENBHO pacTBOpa CpaBHEHWss M AobaBkM K 6ecuBeTHbIM
pacTBOpaM OKpaLUMBaKLLNX peareHToB

113 | Buibop  cBeTodhunbTpa. dakTopsl, BAusitoLme Ha  ONTUYECKYIO NAOTHOCTb. 14
YyBCTBUTENBHOCTb POTOMETPUYECKNX METOO0B
114 | Onucatb MeTOAbl oOnpedeneHust KoHUeHTpauunm (Mmetond KanubpoBoyHOro rpacdmka, 14

nobaBok, cpaBHeHUs u auddpepeHumanbHon oTomeTpun). NpenmylectTsa n HeaoCTaTKu
Kaxgoro metoga. OnpeaeneHuve xxenesa npyv NOMOLLM CynbpocanuumnnoBon KUCAOTbI

115 | CnektpodoTOMETpMYECKOE  OMpedeneHne  KOHUEHTpauuM  KOMMOHEHTOB B  CMecwu 15
CBETOMNOrnoLaLmnX BELLECTB — aHannM3 CMecn AByX Kpacutenem

116 | Onucatb NpuHUMN pedpakTOMEeTPU4ECKOro aHanusa 15

117 | Onucatb NpyHLMN NIOMUHECLEHTHOrO aHanusa 15

118 | CywHocTb npouecca xpomaTorpacpum 16

119 | Knaccudukaums xpomaTtorpadumyeckmx MeTodoB aHanui3a B 3aBUCMMOCTU OT Mpuponbl 16

NOABWXXHOM U HENOABWXHOMW dasbl M annapaTypHOro oopmneHns

120 | Knaccudukaums xpomartorpaduyeckmx MeTodoB aHanu3a B 3aBUCMMOCTU OT crnocoba 16
NPOBEAEHUS — OMEHTHAs, BbITECHUTENbHAs U (PpoHTanbHas

121 | TeopeTnyeckne oCcHOBLI XpomaTorpadun. Teopusa TeopeTUHecknux Tapenok 16

122 | KonoHouHast apgcopbumoHHas xpomaTtorpacdms. Onbitel M.C.LlBeTa. KauecTBeHHas u 16
KONMYECTBEHHAA MAEHTUdMKALMS pasgensemMblX BELWECTB

123 | ToHkocnovHas xpomatorpacpumsi. CylHOCTb MeToAa, annapatypHoe od)opMIieHMe. 16
YCcTaHOBNEHME XMMUYECKOW NPUPOAbI M KONMYEeCTBa KOMMOHEHTOB

124 | PacnpegenutenbHasa xpomartorpadgusa. CylwHOCTb MeToAa, annapaTypHoe odopMIieHue. 16
bymaxHasa xpomaTorpadus. YCTaHOBREHWE XUMWYECKOW Mpupodbl WM KOnn4yecTsBa
KOMMOHEHTOB

125 | Knaccudpmkaumsa, HasHayeHMe U OCHOBblI  MeToga  rasoBoW  xpomartorpadun. 16

an/IHLl,I/II'II/IaJ'IbHaﬂ cXema ra3oBoro xpomaTorpacba N TeXHWKa BbINOJTHEHNA aHannn3a

126 | MNposiBMTENBLHLIN METOA B rasoBom xpomartorpaduu. Bua guddepeHumanbHom 16
XpomaTtorpaMmmsbl, €€ OCHOBHbIE NapameTpbl

127 | OcHOBHble KpUTEPMM XpOMaTorpadmyeckoro pasaeneHuns: achPeKTUBHOCTb, paspeLleHre n 16
CENneKTUBHOCTb KOJNOHKM

128 | HenogsuxkHble (asbl M TpeGoBaHWA, MNpeabsaBnseMble K HUM. XpomaTtorpaduyeckue 16

OeTeKTopbl

129 | MeToAbl Ka4ECTBEHHOIO M KONMMYECTBEHHOIO aHanu3a B ra3oBoun xpomartorpacum 16

130 | BbicokoahdeKTMBHAs XMAKOCTHaA xpomaTorpadus. OCHOBHbIE MPUHLUMMBLI N Ha3HaAYeHUS 16
meTofa. lNMpemmyulecTBa 1 HeJOCTaTKM

131 | lenb-xpomatorpachusa. OCHOBHble MPUHUMNBI U HasHadveHus meToaa. [Mpevmyliectsa u 16
HeJoCTaTKu

132 | TeopeTnyeckne OCHOBbI MeToga WMOHOOOMeHHOM XxpomaTorpacduun. Knaccudukauus. 16

AnnapaTtypHoe opOpMIIEHME U TEXHVKa BbINONTHEHUS aHanM3a Ha NpuMepe onpeaeneHus
cofepXaHusi MarHvs U LUMHKa Npy X COBMECTHOM MPUCYTCTBUM HA aHUOHUTE

10.2.2. BapmaHT TUNOBbLIX 3afaHui (3agay, KEMCOB), pa3paboTaHHbIX B COOTBETCTBUMN C
yCTaHOBMEHHbIMU 3TanamMmu chopMUpoBaHMA KOMNETEeHLUUN

Ne

/n YcnoBust TUNOBBLIX 3adady (3agaY, Kencos) OtBeT
1 | BelumcnuTb MONSApHY0 KOHLUeHTpauuio akemBaneHTa | Cn(H2S04) =0,09894monba/n
H>S0O4 7]

T H2S04/Ca0 ecrm T H2S0 =0,004852 r/mn. TH2S04/Ca0=0,0022774r/mn

2 | Ckonbko munnunutpoB H2SO4 nnoTHocTbio 1,835
r/cm® notpebyeTtcs ans npurotoenexus 2,5 am3 0,2 H 14,3 mn
pacTtBopa?
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Ckonbko Boabl Hago pobasutb k 1,5 amd 0,12H
pactBopa HCI, 4Tto6bl nonyunMtb pactBop C T
(HCI)=0,003650 r/mn?

300 mn

Bbluncnnte pH pactBopa, nosiy4eHHOro cMeLleHmnem
19 cm2 6,2 H pacTBopa yKCycHoW kucnotbl 1 1cme 2,0
H pacTBoOpa aueTaTa HaTpws.

2,99

Ha tutpoeaHue 20 cm3 pacteopa NaOH umget 21,05
cv® HCI ¢ Tutpom T(HC1) = 0,003706 r/cmd.
Bbluncnute Cn (NaOH) u T(NaOH/H2C204).

Cn(NaOH)=0,1069 mornba/n
T(NaOH/H2C204)=0,004810 r/mn

Kakyto HaBecky siHTapHoW kucnotbl (H2C4H1O4)
cnepyeTt B3ATb, YTOObI NOCne ee pacTBOPEHUs B
MepHon konbe BmectumocTbio 200 cmd, Ha
TUTpoBaHue 25 cm® Nony4eHHOro pacTtBopa MoLuso
4,2 cm® 0,1 H. pacTBopa NaOH?

0,1982r

Onpenenntb XecTkoCcTb H-kaTMoHMpoBaHHOW BOAbI,
ucrnonb3yemon  Anst  YMEHbLUEHMSI  305bHOCTM
LIeNnnono3sbl, ecnm Ha TUTpOBaHMe
300 cm® Bogbl 3aTpayeHo 0,86 cm® 0,01 H pacTeBopa
TpunoHa b

0,028 MMonbs/ Am3

Ckonbko rpammoB KCI copepxutcs B 250 cm®
pactBopa, ecnM Ha TuTpoBaHue 25 cm® ero
nspacxogosaHo 17 cm® 0,05252 H Hgz(NO3).?

0,6657r

Paccuutatb OKUCIUTENbHO-BOCCTAaHOBUTEMbHbIN
noTeHUMan B  TOYKE  OSKBMBANEHTHOCTW  MpU
TutpoBaHum 0,1m pacteBopa FeS04 0,1 m pacTBOpoM
KMnOs4 B npucytctBum H2SO4 (HY =1 monb/n)
(E°MnOg4 /Mn?* =1,51 B; E°Fe3*/ Fe?*=0,77 B).

1,39B

10

Onpepenutb copepxaHneNa:S (r/gom®) B Genom
Lenoke cynbgaTtHoW Bapku Lennonosbl, ecnu 10
cm® wenoka pasbasunu B konb6e250cmi. K 25 cwmd
nony4yeHHoro pacteopa pobasunu 5,0 cm® 0,1 H
pactBopa Woga W Ha obpaTHoe TuTpoBaHWe
satpatunm 1,86 cm® 0,1 H pacTtBopa Tuocynbgarta
HaTpus (K=1,052).

12,3 r/gm3

11

OnpegenvTb NPOLEHTHOE CcoAepXaHue Xxropara
HaTpus,  WCMOMb3yemMoro npu  MPUIOTOBIEHWM
peareHTOB Ans OTOENKW Lenmonosbl, eCrn HaBecKy
xnopata Hatpus 1,383r pactBopunu B konbe 500
cms3. K 10 cm® nonydeHHoro pacteopa gobasunum 20,0
cm® 0,09734H pacTtBopa cynbdarta xenesa (ll),
n3bbITOK KoToporo oTtutpoBarm 5,95 cm3 0,1 H
pactBopa KMnOa.

99,78%

12

Bol ctyment CIGIrTYNTHO BWT3, noctynunu Ha
NpakTuky B oTgen KOHTpOns KadecTBa
hapmaL,eBTUHECKOrO npeanpuaTns c
BO3MOXHOCTbIO JaribHenLwero TpyaoyCTpPOMCTBa.
Ons oueHkn Bawero ypoBHS KOMMNETEHTHOCTU
PYKOBOACTBO nabopatopun MNpeanoxXusno pewntb
KOHKPETHYI0O  MpPOU3BOACTBEHHYIO  3ajadyy. B
KadecTBe WCXOOHOIO Cbipbsi MNPV NPOM3BOACTBE
HEKOTOPbIX JIEKAapCTBEHHbIX CPEACTB MCMONb3YOT
LLIaBemNeByld KUCMOTY C copep)kaHMem OCHOBHOIO
BewectBa He MeHee 90%. Ecnu copepxaHue
LlaBeneBon KUCMOTbl HWXe, TO Heobxoaumo
MCMNonb30oBaTh AOMONHUTENbHYI0 CTafguI OYUCTKM.
Bam npeanoXxeHo paspabotaTtb  MeToAuKY
OonpedeneHnsl CoaepXaHus LaBeneBonl KWCMOTH,
NpU4EM peEKOMEHO0BaHO ncnonb3oBaTtb
TUTPUMETPUYECKNI meToq aHanuaa. B
nabopatopun nmeeTcs crnegyolee o0opyLoBaHme:
aHanuTudeckne Becbl, BopeTka oObEMOM 5 wmn,
KOHMYeckne konbbl anst TutpoeaHnst o6bémom 100

1. MeToa onpegeneHns  KoOHUEHTpauum
LaBeneBon KUCINOTbl — MPSIMOE KUCIOTHO-
OCHOBHOE TUTpOBaHWe, pabounn pacTBop
NaOH, Cnaor=0.1 H.

2. KoHueHTpaums waseneBom KncroTbl 86%.
3. [Ons poctmkeHunst KoHueHTpaumm 90%
Heobxogumo pgobaBuTtb 1,2 T LLaBeneBon
KMCMOTHI.

Pna
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CcM3, EMKOCTU ANs XpaHeHUs pacTBOpoB 06 bLEMOM 1
nun 0,5 am3, mepHble konbbl 06bEMom 100, 250 cm?;
peakTuBbl: HaATpuUsA TMAOPOKCUA C OMNpederieHHON
MAOTHOCTBHI, KNCIOTa CepHasi KOHLEHTPMPOBaHHas,
dukcaHanbl KWACMOTbl XIIOPOBOAOPOAHOW, Kamnus
nepmMaHraHara, HaTpun Tnocynbdat c
KOHUeHTpauuen 0,41  monb/am3,  MHOUKaTOPbI
METMUIOBBIV OpaHXeBbln, (heHondTaneuH.

13 | lpynna cTygeHToB Obina HarnpaBneHa Ha neTHow | 1.  Bo3amoxHble  MeToabl  onpeneneHust
npaktuky B nabopatopuio Yl «TOK Cll6». | KOHUEeHTpauun: NpsaMoe TUTPOBaHWE COfblO
Mockonbky PYKOBOACTBO npeanpuatua | Mopa ¢ ¢eHuUnaHTpaHWNoBON  KUCNOTOW;
3auHTEpeCcoBaHoO B noabope Monoablx | obpaTtHoe TUTpOBaHWe -
NepcrnekTUBHbIX  CNeunanncToB, Ansg MPOBEPKM | MepMaHraHaToMeTpus, nHAuKaTop -
HaBbIKOB CTYAEHTOB U MX KOMMETEHTHOCTb MM ObINo | COGCTBEHHasi OKpacka TUTpaHTa.
NpeanoXeHo pewuTb Heckonbko 3agady. Pacteop | 2. KoHueHTpaums Guxpomarta Kanus
anxpomata Kanua Ons onpeferneHnss xmmudeckoro | coctasnser 0,1 H.  [Ond  gocTukeHus
notpebneHvs kucrnopoga LOOIPKEH MMETb MOMSAPHYIO | 3a4aHHON KOHLeHTpauuu HeobxoaMMo
KOHUeHTpauuto akeueaneHta 0,25 monb/gm3. Ons | po6asutb 1,225 r K2Cr20x.
onpeaeneHus KOHUEHTpauum K2Cr207
TUTPUMETPUHECKUM MeToAOoM Heobxoanmo
obocHOBaHHO BbIGpaTh UHAUKATOP. YUTO M Kakum
obpasom HeobxoouMMo cpenatb B Ccnydae, ecnmu
OaHHbIN pacTBOP He MMEET HYXHOW KOHLeHTpauuu
(ykpenuTb, pa3baButb)?

14 | Belpa3uTe oOnNTUYeCKyld MMAOTHOCTb B npoueHTax | a) 86,3%; 6) 17,2%; B) 48%; r) 61,8%; n)
nponyckaHus: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; | 36,6%; e) 38,6%

n) 0,437; e) 0,413
15 | Npwu anekTponu3e pacteBopa, coaepxallero noHsl Me
(1) npu cune Toka 1,0 A 3a 35 muH. Ha kaToge 6bino | MoHbl xpoma Cr3*
BblaeneHo 0,3772 r metana. lNpuHSB BbIXOA MO TOKY
paBHbiM 100 %, onpegennTb, KAKOW 3TO MeTann
10.3. MeToauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,

BnageHuUn (HaBbIKOB U (UMW) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLmUX 3Tanbl
c¢hopMupoBaHus KOMMNEeTEHLUN

10.3.1. YcnoBua ponycka oby4allleroc K caaye 3K3aMeHa, 3ayeTa U MOpPSAAOK NUKBUAALUMU
aKageMn4ecKkomn 3a4o0JIKeHHOCTH
[MonoxeHne O NpoBeAEeHUN TEKYLLEero KOHTPONs YCNeBaeMOCTM U MPOMEXYTOYHOM aTTecTauum
obyuatomuxcs

10.3.2. ®opma npoBeAEeHNA NPOMEXYTOYHOM aTTecTauum No AUCUUNIIMHE

yCTHasi

X NUCbMEHHas

10.3.3. OcobeHHOCTM NpoBeAeHUA 3K3aMeHa, 3a4eTa
Mpu npoBefeHUU sk3ameHa BpeMsi, OTBOAMMOE Ha MOArOTOBKY K OTBETY cocTaBsnsieT He Gone 40
MUWH (Ha pelueHune kenca gaétca 1 yac). B a1o BpeMsi BXoAUT NOArOTOBKA OTBETa Ha TEOPETUYECKUI BOMPOC
N pelleHne npakTnyeckon 3agadv. [ns BbINONHEHMS NpakTMYeckon 3adaym obydarowemycs Heobxogumo
nmeTb Npu cebe kanbkynsaTop. Heobxoaumas cnpaBoyHasa nuTepaTypa NpeocTaBnAeTCa Ha dK3aMeHe.
CTyOeHTbl, BbIMOMHMBLLIME BCce TpebOBaHWUSI TEKyLLEro KOHTPONs, Ha 3ayeme OTBEYalT Ha [ABa
TeopeTnYeckMx BOMpPOCa U pellatT OAHY NpakTMyeckyl 3agadvy. Bpems Ha nogrotoeky coctasnset 30
MUHYT. lMpenogaBaTens BNpaBe 3a4aTb HECKOMbKO AOMOMHUTENbHbBIX BONPOCOB.

Pna
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