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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: O6y4nTb CTYAEHTOB MCMOMb30BaHMIO KITACCUYECKUX METOLOB aHanMTU4eCcKoh XnMuu, a
TaKKe COBPEMEHHbIX MHCTPYMEHTambHbIX METOLOB aHanm3a AN NPakTUYEeCKOro pelleHns 3agad, YTo sIBNSeTCa O4HMM
M3 OCHOBHbIX 31IEMEHTOB MOAroTOBKN CNeLuanmncToB.

1.2 3apauv AUCUUNNUHGI:

* 00y4MTb CTYAEHTOB KITACCUYECKMM XUMMUYECKUM U (PU3UKO-XMMUYECKMM METOAAM aHanuaa;

* HayuuTb CTYOEHTOB MNPUMEHEHUIO TEOpPUMM XMMUYECKOrO pPaBHOBECUMSI B pacTBOpax K pPeLleHuto
NPUPOLOOXPaHHbIX 3aday;

* HayyuTb CTygeHTOB OOOCHOBaHHOMY MOAXO4Y K OueHKe, BbIOOpY U NpakTUYECKOMY UCMOMb30BaHUIO
KNaCCMYECKNX METOLAOB aHANMTUYECKON XUMUM N (PUBNKO-XMMUYECKMX METOLO0B aHanusa.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

MpepBapuTenbHas NOAroTOBKa MpeanornaraeT co3faHne OCHOBbLI AN (DOPMUPOBAHUSA KOMMETEHUMN, YKa3aHHbIX
B M. 2, NPU U3y4YEeHUN OUCLUNINH:

2 KOMNETEHUWN OBYYAIOWEIroCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

MK-4: CnocobeH opraHn3oBbIBaTb NpoBeAeHWe HayYHO-UccrefoBaTeNbCKUX PaboT N0 OCBOEHUIO HOBbIX
BMAOB KOMMO3ULIMOHHLIX MaTepuaroB, NPOAYKTOB YNaKOBOYHOIO U NonurpacmMyeckoro npou3BoacTB

3HaTb: NpUEMbl OCYLLECTBNEHUS XMMWYECKOrO aHanusa U CcTaTUcTUYecko obpaboTku pesynbTaToB aHanuTUYeCcKMX
onpeaeneHuin; MeToabl NPOBEAEHNST (PUIMKO-XUMUYECKUX U3MEPEHUIA U MeToAbl KOPPEKTHOW OLIEHKU MOrpeLIHOCTeN npu
UX BbINOIHEHWN.

YMeTb: NpOBOAUTL TEXHUKO-IKOHOMUYECKOE O0BOCHOBaHME W OUEHKY 3(h(EKTUBHOCTUM BHEAPEHUSI MPOEKTHbIX PeLUeHWH;
o60oCHOBaTb MPUMEHEHUE TEXHOMOMYECKMX NPOLECCOB 006paboTkn nonurpachnyecknx M YMakoBOYHLIX MaTepuarnos,
nonycgabpnkaToB, a Takke U30enun 13 HUX.

BnageTb: HaBblkamMu pPaboT MO OOHOW UMM HECKOMbKUM NpoddeccusM MonmurpadoMyeckoro M YrnakoBOYHOMO npodunen
Npou3BOACTBA




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. BsegeHve B aHanUTUYECKyld  XUMWIO.
XUMUYECKUI U PUBMKO-XMMUYECKME METOAbI aHanM3a

Tema 1. TeopeTuyeckne OCHOBbI aHANUTUYECKON XUMUMW.
KayecTBEHHbIN N KONMMYECTBEHHLIN aHanui. TpeboBaHus,
npeaobsBnsiemMble K METOAAM aHanmaa. 2

Tema 2. XuUMWYECKUN  KOMMYECTBEHHLIA  aHanus.
TpeboBaHus, npegbsaBrAsieMble K peakuMsiM B O0bEMHOM
aHanu3e. 3aKkoH akBuBaneHTHocTN. Cnocobbl BbIpaXKeHWs
KOHUeHTpauui. [Npuembl TuTpoBaHus. PacyeT maccbhl K 2 2
KOHLUEHTpauum onpeaensiemMoro BeLlecTsa.

Pazgen 2. MeToabl KUCSIOTHO-OCHOBHOIO TUTPOBaAHUA.

Tema 3. WoHHble paBHOBECUA B KUCMOTHO-OCHOBHOM
TUTpOBaHUW. PaBHOBecne B pacTBOpax CWUIbHbIX U
cnabbIX KWACMNOT OCHOBaHWM, MOPONM3YIOLLMUXCA COMen U
OydepHbIX pacTBOPOB.

JlabopatopHasi pabota Ne 1. [lpurotoBneHne pabo4vero
pacTBopa ruapokcuaa Hatpus. (TexHuka comamepeHus 2 4 4,75
KonoGbl c NUNETKOWN. TeXHMKa paboThl Ha
nonyMmKkpobropeTke)

Tema 4. PacyeT ” nNOCTPOEHME KPUBbLIX KUCNOTHO- n
OCHOBHOTO TUTPOBAHMUS. KucnotHo- OCHOBHblE
nHAMKaTopbl:cOcTaB UM cBowcTea. [lpyHuun nogbopa
WNHONKaATOPOB.

JlabopaTopHasas pabota Ne 2. VYcraHoBka TO4YHOM
KOHUEeHTpaumm paboyero pactsopa rmapokcmaa HaTpus.
JlTabopaTopHas pabota Ne 3. OnpeaeneHve kormyecTBa
CepHO KNCMOTbI. 2 16 4
JlTabopaTopHas paboTta Ne 4. Onpepenexune
rmgpokapboHata Hatpus U1 kapboHaTa HaTpus  npu
COBMECTHOM MNPUCYTCTBUN METOAOM (PUKCUPOBAHUSA ABYX
TOYEK IKBMBANEHTHOCTMU.

Pasnen 3. MeToabl ocaXaeHus 7]
KomnnekcoobpasoBaHus

Tema 5. KomnnekcumeTpuyeckoe "
KOMMIIeKCOHOMEeTpMYeckoe TuTpoBaHue. KomnnekcoHbI.
KoHueHTpaLmoHHas " yCrnoBHas KOHCTaHTbI
YCTONYMBOCTHU KOMMIIEKCOHAaTOB. MeTannoxpomHele N
WHAMKATOPbI. 2 8 2
JlTabopaTopHaa pabota Ne 5. KomnnekcoHomeTpuieckoe
onpeaeneHne XecTKoCTW BOAbI.




Tema 6. OcagutenbHoe TuTpoBaHue.Kpntepmm oueHKu
obpas3oBaHusa ManopacTBOpUMbIX coefuHeHun. Cnocobbl
onpepgeneHna TOYKM 3KBUBANEHTHOCTM B oOCaguTeribHOM
TUTPOBAHUN.

JlabopaTtopHasi pabota Ne 6. OnpepeneHune kornuyecTsa
xnopuaa kanvs MeTogoM OCaXaeHus.

Pasgen 4. Metoabl OKMCNEHNA-BOCCTAHOBIIEHUSA

Tema 7. TeopeTuyeckme OCHOBbl  OKUCIIUTESbHO-
BOCCTAHOBUTENbHOIO

B3aNMOAENCTBUS. OnekTpoxummyeckas
svenka.YpaBHeHne HepHcta gns OOC ranbBaHWYecKoro
areMeHTa M 3neKkTpogHoro  noTeHumana.KoHcTaHTa
paBHOBECHUSI OKUCNNTENBbHO-BOCCTAHOBUTENBHON
peakumm.

Tema 8. lMepmaHroHaToMeTpUs:4OCTONHCTBO 7]
HegocTaTku MeToda. MlogomeTpus, Ycnosusi NnpoBeaeHus
nogomMeTpun. Cneundunyeckune WMHOWKATOPBbI.
BuxpomaTtomeTpus.

JlabopaTopHasas pabota Ne 7. T[lepmaHraHaToMeTpus:
npurotoBrneHMe paboyero pacrtBopa MNepMaHraHaTa
Kanusi; onpegenexne MOMSIpHON KOHLIEHTpaLum
3KBMBarneHTa pabo4dero pacTtBopa nepmaHraHata Kanus;
NpUroToBrEHME BCMOMOraTernbHOro pactsopa conu Mopa;
onpegeneHne MONSAPHOM  KOHLEHTpauuM 3SKBMBaseHTa
pactBopa conu Mopa; onpegeneHne  kKonuyecTtsa
Ouxpomara kanus nepMaHraHaToMeTpPU4YeCKUM METOLOM.
JTabopaTopHas paboTta Ne 8. NopomeTpus:
npurotoBneHne  pabovero  pactBopa  TuocynbgaTa
HaTpus; yCTaHOBIEHNE MOnSIpHON KOHLIEHTpaLum
aKBMBaneHTa paboyero pacTtBopa TuocyrnbdaTta HaTpus;
onpegeneHne Konu4yectea mMeau B pacTBopax ee conen
NoOOMETPUYECKMM METOLOM.

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

34

(ON]

KoHcynbTauum n npoMexytovHas atrectaums (3ayer)

22,75

Pasgen 5. OcHoBbl  OU3MKO-XMMMWUYECKOrO  aHanusa.
OnekTpoxmMmnyeckme MeTobl aHanmaa

Tema 9. AHanMMTUYECKMA CUrHam WU €ero CBOWCTBA,
onpegenswLme YYBCTBUTENBbHOCTb, CENEKTUBHOCTb,
3KCMPECCHOCTb, nomexo3alyyLleHHOCTb METOANKN
aHanusa. Knaccudukaums PU3mKo -XUMUYECKNX
MeTOo[0B aHanuaa.

Tema 10. MNoTeHunomeTpuUs: Kraccudukaums
3MeKTPOAOB; BO3HMKHOBEHME 3MEKTPOOHOro noTeHuuana;
ypaBHeHWe HepHcrTa. lMoTeHUnomeTpmyeckoe
TUTPOBaHWE pacTBOpa COMSHOW KUCIOThI

JlTabopaTopHaa pabota Ne 9. OnpeaeneHve koruyecTBa
COMSIHOM  KUCMOTbl  METOAOM  MOTEHLUOMETPUYECKOTO
TUTPOBAHMUS.

12

(ON]




Tema 11. KynoHomeTtpus: 3aKOH dapapes;
NOTEHUNOCTATUYECKMA W amMnepocTaTU4yecknin  MeToabl.
KynoHomeTpuyeckoe TUTPOBaAHWE pPaCTBOPOB COJISIHOW
KMCNOTbI U TMOCYIbdaTa HaTpus.

JlabopatopHasi pabota Ne 10. OnpeneneHuve konuyecTsa
COMSHOM KXUCNOTbl MNU TUOCyNbdaTta HaTpus MeToaoM
KYJIOHOMETPUYECKOrO TUTPOBaHUS.

Tema 12. KoHayKTOMEeTpus:  9neKTponpoBOLHOCTb
pacTBopa, 3aBMCMMOCTb €€  OT  KOHLEeHTpauuu,
TemnepaTypbl M MNpuMpoAdbl  WOHOB;  Kraccudumkaums
MeToaoB KOHOYKTOMETPUN. BbicokoyacToTHOE
TUTpPOBaHWE pacTBoOpa COMNAHON KMCMOTI

JlabopatopHasi pabota Ne 11. OnpeneneHne konuyecTBa
CONSHOW  KUCNOTbl  METOAOM  KOHAYKTOMETPUYECKOrO
TUTPOBaHUSA

Pasgen 6. OnTuyeckme meToabl aHanmsa: TeopeTuyeckne
OCHOBbI, Kraccudukaums u annapaTypHoe odopmieHme

Tema 13. doTomeTpusa: 3akoH byrepa, Ilambepta, bepa;
MEeTOAbl W3MEPEHUS OMTUYECKOM MIOTHOCTU; MEeTOAbI
onpefeneHns KOHUEHTpauuu Mo BenuYMHE OMTUYECKON
nnotHocTu. PoTtomMeTpryeckoe onpegeneHve xernesa B
pactBope

JlTabopaTopHasa pabota Ne 12. OnpegeneHune konuyecTsa
xenesa B pactBope hOTOMETPUYECKMMU MeTodamMu.

Tema 14. CnektpodoTomMeTpus: Kraccudukaums
METOAOB; MOMlyYEHNE CMEKTPOB MOMMOLWEHNsl, MeToAbI
KONMYeCTBEHHOTO " KayeCTBEHHOTO aHanmaa.
CnekTpodoTOMETpPMYECKOE OMnpeaenieHne kKpacutenem B
NX cMecu

JlTabopaTopHas paboTta Ne 13.
CnekTpohoToMeTpuyeckoe onpefeneHme KoHLeHTpauum
KpacuTenemn B MX CMeCMW.

Paszgen 7. Xpomartorpadguyeckme MeToAbl aHanuaa:
TEOPETUYECKNE  OCHOBbI,  Knaccudukauus,  MeToabl
Ka4eCTBEHHOIO U KONTM4YECTBEHHOIO aHanus3a

Tema 15. [azoBaga xpomartorpadusi. YCTPOMUCTBO ra3oBoro
xpoMaTorpada. OnpegeneHue yrneBogopodoOB B CMeCU
METOLOM ra3o-XMAKOCTHOW xpomaTtorpacmm
JlabopaTtopHas pabota Ne 14. KayecTBeHHbIn U
KONMYEeCTBEHHbIN aHanma cmecu yrneBoaopoaoB
MeTOAOM ra3oBon xpomMmartorpaguen.

Tema 16. NoHooOmeHHas XpomaTtorpadus:
Knaccudpukaums.

JlabopatopHass pabota Ne 15. KonunuyectBeHHoe
onpefeneHne MOHOB LMHKA U MarHusi B CMECU METOLOM
NOHOOBOMEHHOW XxpomaTtorpadcum

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexytovHas atrectaums (3ayer)

2 12 3
2 12 2
2 8 2
2 8 4
2 8 3,75
3 8 2
17 68 22,75

0,25




Bcero koHTakTHasa pab6orta u CP no gucumnnuHe

170,5 45,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Mcnonb3oBaHne 6anmnbHO-PEeNTUHIOBOM CUCTEMbI HE NPEAYCMOTPEHO.

6. ONTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 MNoka3aTenu oLueHuBaHUA

OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MK-4

1.M3naraet  OCHOBHble  MNpeAcTaBneHUs O  3aKOHOMEPHOCTAX  MpoTekaHus
XMMUYECKMX MPOLIECCOB U METOAO0B OMUCaHWUA XMMUYECKMX PaBHOBECMI B pacTBOpax
3ANEeKTPONUTOB. [1eMOHCTpUPYET 3HaHWE TEeopeTUYeCKMX OCHOB M NPUHLMMNOB (hr3MKO
-XMMUYECKMX  METOOOB  aHanm3a  —  OMeKTPOXMMUYECKUX,  CneKTpasnbHbIX,
Xpomarorpadu4eckmx.

2.lNokasbiBaeT yMeHMe WUCMOoNb30BaTb OCHOBHbIE 3aKOHbl HEOPraHWYEeCcKOW XUMUU Y
dU3NKK, ANg pelleHns aHanuTuyeckmx 3agad. [lposBnseT ymeHne MporHo3vpoBaThb
BMUSHME  pasnu4HbIX  (PakTOpOB  Ha  paBHOBECME  XMMMUYECKOW  peakuuw,

MCI'IOJ'Ib3yeMOVI B aHanmse.

3. ,U,eMOHCTpVIpyeT BriageHne HaBblkaM pacyeTa KOJIM4eCTBEHHbIX XapakTepUCTUK

6.2 CucTtema 1 KpUTEpPUM OLLEHUBAHUA

LLIkana oueHnBaHuA

Kputepum oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MNMucbmeHHas paboTa

O6yvarowminca gemMoHcTpupyeT rnybokoe
3HaHue TEOPEeTUYECKUX OCHOB
aHanuTM4ecKon XUMUU 7] duranko-
XUMUYECKOTO aHanu3a, Npu oTBeTe Nerko
OPUEHTUPYETCA B OCHOBHbIX MOHATUSIX,
TepMMHaxX W onpegeneHusix; npopadoTan
OCHOBHYIO M 3HAaKOM C [JOMOSIHUTENbHOWN

O6yuvatoumiics nokasbiBaeT npaBunbHOE
NMOHMMaHWe  YCINoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX

3aKOHOB M OPMYST U XUMMUYECKMX peakuumn

nutepartypow; crnocobeH 06OCHOBaHHO o
AN ee pelleHusl, 3HaHue pasmepHocTen
3ayTeHo NPUMEHSATb Teoputo XUMUYECKOTO
XUMUYECKMX U PU3NYECKUX BEMWYMH B CUCTEME
paBHOBECUSI K pPELUEHUI0 MNPaKTUYECKUX -
len.  YmeeT  npuMeHATb  MaTeMaTUYecKui
3a0a4  aHanMsa  XMMUYECKMX  CUCTEM;
annapat Agns  peanusauuMuM  nnaHa pelueHust
MOXeT apryMeHTUpoBaHo BblOUpaTh .
| 3agaun. Monyunn npaBwUmbHbLIA OTBET U MOXET
METOAMKY aHanu3a Ans  nocregytoLlen
_ i €ro NHTepnpeTMpoBaThb
npodeccnoHanbHoO AeaTeNbHOCTY;
NnposiBNsieT TBOPYECKMEe CnocobHoCTM U
LUMPOKYID 3pyauLMIO B UCMOSIb30BaHUU
y4ebHoro matepuana.
OOyuvatowmiics He wumeeT pocTtaTtodHoro | O6yvatowmncs He cnocobeH
YPOBHSI  3HaHMS  AWUCUMNIMHBLI,  NNOXO | MpoaHanuaMpoBaTb ycrnosue 3agaum,
OpUeHTUpyeTCS B OCHOBHbIX | HAOMETUTbL NNaH ee pelleHus, BblOpaTb
He sauTeHo MOHSATUAX, TEPMUHAX U ONpefeneHnsx; | XMMuMYeckme 3akoHbl M MAOXO OPUEHTUPYETCS B

NOX0 3HAKOM C OCHOBHOW nUTepaTypowu;
Jornyckaet npu OTBeTe Ha 9K3ameHe
CyLLEeCTBEHHblE OWWNOKM U HE MOXEeT
YyCTpaHUTb WX Jaxe MoA4 PYKOBOACTBOM
npenoaasaTens.

XUMUYECKUX W (DUSNYECKUX BENUYMHAX, He
Brnageet mMaTeMaTnyecKkum annapaTtom.
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbIMOMHEHNS 3a4aHNs

6.3 TunoBble KOHTPOJbHbIE 3aA4aHuA n/vnn nHble mMaTtepuanbl, UCnonb3yeMble OA5A OUeHKU pe3ynbTaTtoB

oby4eHus

6.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopMynupoBKM BONPOCOB
Cemectp 3
1 dopma 3anmcK ypaBHeHMs HepHCTa anekTpo4HOro noTeHumana anst pasnuyHbiX BUAOB peakumi.

2 OnpeaeneHve TOYKN SKBMBANIEHTHOCTW B apreHTOMETPUN.




3 O6was xapakTepucTMka MeToAoB 0CaauTENbHOIrO TUTPOBaHUS.

4 TpeboBaHus K MHOMKATOPaM B KOMMIIEKCOHOMETPUYECKOM TUTPOBAHNMN.

5 MpenmyLLecTBO UCNONb30BaHUS KOMMMEKCOHOB B TUTPMMETPUYECKOM aHanuse.

6 BbiGop onTMMarnbHbIX YCNOBUIA KOMMITEKCOHOMETPUYECKOTO TUTPOBAHMS.

7 MpoTonMTnYeckMe CBOMCTBA KOMMMIIEKCOHOB.

8 KomnneKkcoHbl: Mpumepsbl, CTPOEHWE 1 CBONCTBA.

9 KomnnekcumeTpuyeckoe - U KOMMIeKCOHOMEeTPUYECKoe TUTPOBaHNME.

10 HepocTaTtky KOMMNEKCUMETPUYECKOro TUTPOBAHUSA C UCNOMNb30BaHWE ManoAeHTaHTHbIX NUraHaoB.

11 Peakuunun komnnekcoobpasoaHus. OCHOBHbIE XapaKTEPUCTUKM KOMMMAEKCHbIX CoOeaUHEHUA. [JleHTaTHOCTb
nvraHaoB.

12 KpuBble TTpoBaHMs cnabblX MHOFOOCHOBHBIX KUCMOT U MHOTOKUCITOTHBIX OCHOBaHUIA. Ycrosue
anddepeHUMpOBaHHOTO TUTPOBAHUSA MO CTYMEHAM.

13 MocTpoeHne KpMBoOW TUTPOBAHWUS cnabown KUCNOTbl CUIbHLIM OCHOBaHMEM (Ha npumepe kucnotel ¢ pK=4,
CO0k=0,1 M, Vk =100 mn.)

14 Pac4yeT 1 nocTpoeHne KpMBbIX TUTPOBAHUSA CriabbiX KMCNOT U OCHOBaHWUIA. [prymHBbI OTCYTCTBUS Ckadvka Ha
KPUBOW TUTPOBAHMS.

15 CpaBHUTENbHBIN aHaNM3 KPMBbIX TUTPOBAHUS CUMBHBIX U CNabbIX KUCIOT.

16 PacuyeT 1 nocTpoeHne KpMBbIX TUTPOBAHUS CUSBHBIX KUCIOT U LLENOYeNn.

17 O6LLUMe NpUHLUMMBLI MOCTPOEHUST KPUBBLIX TUTPOBAHMS. BbiGop MHOUKaTOPOB.

18 MpuHUMN gencTBnst BydepHbIX PpacTBOPOB.

19 PaBHoBecune B BydepHbix pacteopax. (BbiBog dhopmynsl ansa pacyeta pH).

20 BydepHble pacTBopbl: X HasHayeHne n knaccudukauns. bydepHas eMKoCTb.

21 SnekTponuTnyeckas Teopus pactsopos. CTeneHb anccoumaunn, Kak KpuTEPUIN OLLEHKM CUIbl ANeKTponuTa.

29 Mpsimoe, KocBEHHOE 1 06paTHOE TUTpOBaHME. PacyéT coaepkaHust aHanM3npyemMoro BelecTsa npu
pasnuyHbIX NpUémax TUTPOBaHUS.

23 3akoH aKkBMBaNEeHTHOCTU. Ero nucnonb3oBaHue B aHaNnMTUYeCKUX pacyeTax.

24 MpuroToBneHne cTaHaAapTHOrO pacTeBoOpa Mo TOYMHOM HaBEeCKe YCTaHOBOYHOIO BELLEeCTBa.

25 MpuroToBneHune TUTpaHTa CTaHAapTU3aUnen pacteopa NpUbIN3MTENbHOM KOHLEHTpaLMK

26 TpeboBaHus, NpeabsaBnsemMble K yCTaHOBOYHbIM BeLlecTBaM. VX HasHayeHne ¥ NpuMepbl UCMOSNb30BaHKUS.

27 CyLLHOCTb TUTPUMETPUYECKOIO aHanusa. [JoCTOMHCTBAa U HeJoCTaTKn

28 paBMMeTpUYECKUn aHanms, ero JOCTOMHCTBA U HeAOCTaTKK.

29 CpaBHUTeNbHasa XxapakTepmucTmka OCHOBHbIX METOA0B aHANUTUYECKOW XUMUMK.

30 OcHoBHble TpeboBaHWs K MeTo4aM aHanm3sa B aHanmTU4YeCKon XMMnK.

31 MeTogbl aHanuTM4eckon xummn. Nx knaccmdukaumsi 1 xapaktepucTtuka.

32 MpuroToBneHve ctaH4apTHOrO pacTBopa NepmaHraHaTa Kanus No TOYHON HaBecke yCTaHOBOYHOMO BeLLEeCTBa.

33 Ycnosus npoBeAeHnsa nogoMeTpruyeckoro TMTPoOBaHMS.

34 Cnoco6bl onpefeneHnst TOYKM SKBUBANEHTHOCTM B OKUCIIUTENBHO-BOCCTAHOBUTENBHOM TUTPOBAHMWM.

35 OkucnnTenbHO-BOCCTAHOBUTENbHbIE MHAMKaTOPbI. MpruHUMN nx nogbopa.

36 OueHka BO3MOXHOCTU MCMNOMNb30BaHWUS OKUCTIUTENBbHO-BOCCTAHOBUTENBHOW peakuny B TMTPUMETPUYECKOM
aHanuse.

37 AHanms kapOoHaTHbIX 1 ocdaTHLIX CMECEN METOAOM KMCNOTHO-OCHOBHOMO TUTPOBAHMS
lMpakTnyeckoe NpMMeHeHe meTofa MOAOMETPUUN — ONpeaerneHne BOCCTaHOBUTENEN, OKUCNnTenen,

38 aKTMBHOTO Xropa, knucnot. OnpegeneHne BoAbl B OpraHMYeckux pactBopuTensx no metogy duwepa. MogHoe
YNCIO XKMPOB.

39 CwncremaTnyeckme n crnyyvanHble NorpelHocTy aHanm3aa. ['pybele owmbku (npo-maxw). MNMpaBunbHOCTb,
TOYHOCTb 1 BOCMPOU3BOAMMOCTb aHanm3a.
Cratuctudeckasn obpaboTka pesynbTaToB aHanu3sa. HopmanbsHoe (l"ayccoBo) pacnpegeneHune cnyyamHbix

40 owmnbok. CpeaHee 3HayeHve, eaNHUYHOE, CpeQHEee U CTaHAApPTHOE OTKINOHeHUs. [loBepuUTENbHbIA UHTEPBAT.
WcknioueHure rpybbix NpoMaxoB ¢ noMoLlpo Q-Kputepust.

41 MpakTuyeckoe NpMMeHeHe meToaa nepmaHraHaToMeTpum (onpeaeneHne okKucnuTenen; BOCCTaHoOBUTENEN;
BELLECTB, HE NPOSABNSALIMX pefoKC CBONCTB B BOAHbIX pacTBopax). OnpegeneHve HATPUTOB.

42 OnpepeneHne nepmaHraHaTHoOM okucnsiemocth Boabl (MeTtoq Kybens).

43 Oco6eHHOCTN TUTPOBaHUS B MOAOMETPUU. YCMNOBUS KONMYECTBEHHOIO NPOTEKaHUA peakuun nopa c
TUocynbgaToM HaTpus.

44 MHOuKaTopHbIE OLIMOKM B KUCITIOTHO-OCHOBHOM TUTpOBaHuKU. BogopoaHasa (NpoToHHast), rmapoKcunbHasi,
KMCMNOTHasi, OCHOBHaS.
KncnoTtHo-0CHOBHbIE MHAMKATOPbI, TpeboBaHWs, NpeabsBnsemMble K HUM. MIoHHas n xpoModopHasi Teopumn

45 nHankatopoB. IHTepBan nepexona okpacku nHamkatopos. [NokasaTtene nHamkatopa pK n nokasarens

TUTPOBAHUA pT Ycnoeue Bbl60pa NWHOUKaTOPOB B KNCJTOTHO-OCHOBHOM TUTPOBaHUW.




Cemectp 4

46 "enb-xpomatorpadms. OCHOBHbIE MPUHLIMMNBI M Ha3HaYeHUs MeToaa. [peMmyLlecTBa U HeoCTaTku

47 BbicokoadhdhekTnBHas xuakocTHas xpoMaTorpadust. OCHOBHbIE NMPUHLUMIMBI Y HA3HAYEHNUS MeToAa.
MpenmyulecTBa n HeJoOCTaTKM

48 MeToAabl Ka4eCTBEHHOTO M KONMYECTBEHHOIO aHanm3a B ra3oBou xpomarorpaduu

49 HenopgpewxHble dasbl u TpeboBaHus, NpeabaBnsaemMble K HAM. XpomaTtorpadmyeckne 4eTekTopbl

50 OcHOBHbIE KpUTEPUU XpOoMaTorpaduyeckoro pasgeneHms: aeKkTBHOCTb, pa3peLlleHne U CENEKTUBHOCTb
KOMOHKM

51 MposBuTENbHBIM METOA, B ra30BON XxpomaTorpadun. Bua anddepeHumansHoOn xpomaTorpammel, €€
OCHOBHbIE NapameTpbl

50 Knaccudukaums, HazHavyeHne 1 0OCHOBbI METOZa ra3oBo xpoMaTorpadun. NpuHuunmanesHasi cxema ra3oBoro
XpomaTorpada 1 TeXHVKa BbINONHEHUS aHanm3a

53 PacnpepenntensHas xpomaTorpadus. Cym@OCTb MeToaa, annapatypHoe ocopmrieHme. bymaxHasi
XpomaTtorpadus. YCTaHOBNEHWe XUMUYECKOW NpUpoabl U KOnM4YecTBa KOMMOHEHTOB

54 TOHKOCHOVII:IaFI xpomatorpadus. CylwHOCTb MeToaa, annapaTypHoe odopmneHmne. YcTaHoBneHe
XUMWYECKON NPMPOabl U KONUYECTBA KOMMOHEHTOB

55 KonoHouHas agcopbumoHHas xpomatorpadus. Onbitel M.C.LiBeTa. KauecTBeHHas u konuyecTBeHHas
naeHTudmrKaumsa pasgensemMbix BeLlecTs

56 TeopeTnyeckne ocHoBbl XxpomMaTtorpadun. Teopus TeopeTU4HeCKNX Tapesiok

57 Knaccudumkaumsa xpomaTtorpaduyecknx MeTogoB aHanusa B 3aBUCUMOCTM OT cnocoba nposeaeHus —
3MEHTHas!, BbITECHUTENbHAs 1 hpoHTanbHas

58 Knaccmcbmxal:mﬂ XpoMaTorpadnyeckmx MeTO0B aHann3a B 3aBUCUMOCTM OT NPUPOAbI NOABUKHOM U
HenoABWXHON (hasbl 1 annapaTypHOro oopmieHus

59 CyLwHocTb npouecca xpomaTorpadun

60 Onwucatb NPUHLMN MIOMUHECLIEHTHOIO aHanm3a

61 Onucatb npuHLMN pedpakToOMEeTPMYECKOro aHanusa

62 CnekTtpodhoTomeTpuyeckoe onpegeneHme KOHLIEHTPaLMI KOMMOHEHTOB B CMECH CBETOMOMOLALLNX
BELLECTB — aHan13 cMecu AByX KpacuTtenemn
OnucaTb MeToAbl ONpeaeneHns KoHUEeHTpaunm (MeToq KanmbpoBoYHoro rpadmka, 4o6aBokK, CpaBHEHWS 1

63 andbdepeHumnansHon hotomeTpun). NpermyLlecTea n HeagoCTaTkM Kaxkaoro metoga. OnpeneneHue xenesa
npv NoMoLLM cynbdocanmLmnoBOn KUCMOTbI

64 Beibop ceeTodunbTpa. akTopbl, BAUSIOLME HA ONTUYECKYIO NIIOTHOCTL. YyBCTBUTENBHOCTL
boTOMETPNYECKNX METOLOB
Konu4yecTBeHHbIN aHann3 MeTo4oM MOSEKYNAPHON cnekTpockonun. BeiGop ycnoBun hoToMeTpupoBaHns

65 O[HOKOMMOHEHTHbIX pacTBOPOB. MosAACHUTL HEOOXOAMMOCTb (HOTOMETPMPOBAHMS OTHOCUTENBHO pacTeopa
CpaBHeHus 1 8obaBku k GecLBETHLIM pacTBOpPaM OKpaLUMBAIOLLMX PeareHToB

66 MaTepuan onTnyeckon annapatypbl, MOHOXPOMATOPbl, CBETOUINBTPLI U AETEKTOPbI

67 OcHoBHbIe y3nbl NpnbopoB abcopOLIMOHHON cnekTpockonuu. MNepeyncnnTb UCTOUHUKM U3NyYeHus Ans
nony4yeHnsi CNekTpoB B pa3nUYHOM AnanasoHe AfMH BOIH

68 Onucatb MeTo MonekynsapHo-abcopOLMOHHON d)OTOMe:I'pVII/I. XapaKTeme:TMKa MOINEKYMSIPHbIX CNEKTPOB
nornoteHns. UK n YO cnektpockonus (KONMYeCTBEHHbIN U KAYECTBEHHbIN aHanu3 aTumMm metogamm)
OnucaTb MeTo4 aTOMHO - abCcopOLMOHHOM cnekTpockonuu. MepedncnuTs cnocobbl aToMmnsaLmmn BeLecTsa.

69 OnekTpoTepMmnyeckas atommsaumsi. lNnaMmeHHO-3MUCCUOHHAs cneKkTpockonus. Pasnnyune mexay aToMHO —
abcopOLUMOHHON 1 NNaMEHHO-3MUCCUOHHON. NMpenMyLLecTBa 1 HeQOCTaTKM METOL0B
Mpeacraeutb 3akoH byrepa-IlambepTta-bepa B nnHeltHomM 1 cteneHHOM Buae. AAMTUBHOCTb ONTUYECKON

70 nnoTHocTU. CBA3b ONTUYECKON NMOTHOCTU C NponyckaHneMm. MonspHbIA KO3MULIMEHT NOIMOLLEHNS.
OrpaHuyeHns 1 ycrnosusi NPUMEHMMOCTU 3aKOHa
HaseaTtb Tpu cnekTpanbHble 06nacTi, B KOTOPbIX M3y4aeTCs MOrMoLLeHe CBeTa BELLECTBOM U

71 COOTBETCTBYIOLLME MEeTOAbl cnekTpockonuun. M3bupaTensHoe NornoLLeHne ceeTa BeLLECTBOM.
Knaccudukauma metogoB CnekTpoCKonmm
CyLHOCTb NpoLuecca B3aMMOAeNCTBUS BELLECTBA C 3fIEKTPOMArHUTHbIM U3nyyeHmem. MNMpeactaBntb npouecc

72 MOrMOLLIEHNST CBETA C TOYKU 3pEHUSt UBMEHEHMWS BHYTPEHHEN SHEPrUM Uccneayemoro BellecTsa. [late
0OBbSICHEHNE NOHATUIO «KOPMYCKYNSAPHO-BONHOBOMW Ayanu3m»

73 Onuncatb MeTo KOHOYKTOMETPUYECKOro TUTPOBAHUA U NPUHLMN HaXOX[IEHNA TOUKM SKBUBANEHTHOCTM Ha
npuMepe KUCOTHO-OCHOBHOMO TUTPOBaHWS. 3aBUCUMOCTb popMbl kpmBon BUT oT yacToTel reHepaTopa

74 [atb nonHoe BblpaxxeHne obLLen NPOBOANUMOCTM SHENKM EMKOCTHOIO TMna. AKTUBHAs U peakTMBHast
coctasnsaowasi. OTnnyne BbICOKOYACTOTHBIX METOLAOB OT HU3KOYACTOTHbIX

75 MpencTaBnTb CYLLIHOCTB NPOLECCa HEKOHTAKTHOIO BbICOKOYACTOTHOrO TuTpoBaHus (BYT). MNMpenmyliectsa n
HepocTaTku. Tunbl s4eek, NPUMEHSEMbIX B BbICOKOYACTOTHOM TUTPOBaHUN

76 Cxema ycTaHOBKM AN onpedeneHuns anekTpudeckon nposoanmocTtu. KoHctaHTa cocyaa. Tok pasbanaHca
MocTa

77 Mpsimasi koHaykToMeTpus. HasHavyeHue, npemmyLlecTBa u HegoctaTku. OB bACHUTL NPUYUHY OrPaHUYEHHOTO

NnpuMeHeHnA




OOBbACHUTL npuynHy aHomMmarnbHO BbICOKOW NOABMKHOCTMU NPOTOHAa U TMAPOKCUI-NoHa B ANEKTPNUYECKOM norne.

8 3aBNUCUMOCTb 3NEKTPMYECKON NPOBOAMMOCTM OT TEMMEpaTypbI
BnunsiHne KoHUEHTpauumn CunbHbIX 1 cnabblx 3NEKTPONIMTOB Ha 3NEKTPONPOBOAHOCTL. [peactaBuTb rpacmkm

79 3aBUCUMOCTY YAENbHON N MOMSIPHOM 3NEKTPOMPOBOLAHOCTM OT KOHLEHTPALUMK CUMbHBLIX U cnabbix
3MNEKTPONNTOB

80 MonsipHas aneKkTponpoBOAHOCTb NPU BGECKOHEYHOM QasﬁasneHmm. 3akoH HEe3aBUCMMOTO ABMXEHUS NOHOB.
dopmyna Konbpaylua — 3aBUCUMOCTb 3KBUBASNIEHTHOW SM1EKTPOMNPOBOAHOCTM CUMBHbIX 3NEKTPONINTOB

81 OaTb NoHATME yp.eanf)Vl N MONAPHOW 3NeKTponpoBogHoOCTU. [NpeactaBuTb pasmepHocTb. CooTHOLIEHME
yAENbHOM U MOSSIPHOM 3EeKTPONPOBOLAHOCTM
OxapakTepu3oBaTb METO KOHOYKTOMETPUYECKNx nccnegoaHmn. O6bACHUTL CYLLIHOCTL Mpouecca

82 3MNEKTPONPOBOANMOCTN PACTBOPOB 3M1EKTPONUTOB. MokasaTb CBA3b BENNYMHbI 3NIEKTPONPOBOAHOCTU pacTBopa
3MNEKTPONUTa 1 ero ConpoTUBIEHMUS

83 MpakTnyeckoe NpMMEHEHNE METOAOB KyNTOHOMETPUYECKOTO aHanusa

84 MpeacrtaBnTb NpeMMyLLECTBaA KYJIOHOMETPUYECKOIO aHanmaa (kak NpsiMoro, Tak M KOCBEHHOIO) nepesq
Knaccuyecknmmn metogammn aHanmsa
Onucatb cnocob onpeaeneHus cogepXxaHust Tuocynbdara HaTpust METOAOM KyJTOHOMETPUYECKOTO

85 TUTPOBaHWs. Hanncatb peakuum, ONUCbIBaloLLME 3NEKTPOXMMMUYECKOE MONyYEHNE peareHTa u ero
B3aMMOAENCTBUE C ONpeaensieMbiM BELLLECTBOM Mpy onpegeneHnmn tmocynbdaTa HaTpus
Onucatb cnocob onpeneneHnsa cogepXxaHus KUCNoTbl METOLOM KYFIOHOMETPUYECKOro TUTPOBaHUA. Hanncatb

86 peakuun, onuchbiBaKoLLNE 3MNEKTPOXMMUYECKOE NOMNyYeHNe peareHTa 1 ero B3aumoaencTeme ¢ onpeaensieMbiv
BELLECTBOM Mpu onpeaeneHnn KUcnoT

87 Ycnosus npoBegeHns KyrOHOMETPUYECKOro TUTPOBaHNSA

88 CyLLHOCTb KOCBEHHOW aMnepocTaTMyeckon KyrnoHoMeTpun. Cnocobbl anekTporeHepaLmmn TuTpaHTa

89 AnekTporpaBMMeTpUYeCKUin aHanms. HasHavyeHue meToaa, KpaTkas xapakTepucTuka

90 Cxema yCTaHOBKM A1 MPSIMOV NOTEHLMOCTATUYECKON KYNOHOMETPUN. XUMUYECKUIA KyITOHOMETP

91 OnpepgeneHne KONMYeCcTBa SMeKTpUYecTBa B NPsIMON MOTEHLMOCTAaTUYECKON KYJIOHOMETPUM

92 Bbibop noTeHuuana pabo4yero anekTpoaa B NpsiMON MOTEHLMOCTATUYECKON KyrioHoMeTpun. [laTtb
onpegeneHne NOHATUIO «NOTEHLMar BblAeNeHns BelecTBa

93 Mpsamas KynoHomMeTpus. ANEKTPOXNMMUYECKME PEaKLIMU, MPUMEHSIEMbIE B MPAMOIA KyNIOHOMETPUM

04 OxapakTepu3oBaTb METObl aHanu3a, OCHOBaHHbIE Ha 3akoHe Papages (NpsiMas/kocBeHHas,
amMmnepocTaTmyeckas/noTeHuMocTaTnyeckas KyrioHoMeTpus)

95 Ycnosusa NpoBeaeHnst KyNOHOMETPUYECKOrO aHanuaa

96 OCHOBHbIE NPUHLIMMBI KYNTOHOMETPUYECKNX UccrneaoBaHnii. OnmcaTtb NPOLECC NEKTPOXMMUYECKOTO
npeBpalLleHns BeLecTBa Ha aNeKTpoae C MCrnonb3oBaHneM 3akoHa Papages

97 OxapaktepusoBaTb MeToabl n3amepeHms 3C B noTeHunomeTpun (KOMNEHCALUMOHHbIA U HEKOMMNEHCALMOHHbIN
meTopn)

98 MpenmyLLecTBa NOTEHLMOMETPUYECKOTO TUTPOBAHMSA NEePes KIacCu4ecknMn Metogamm

99 OcagunTtenbHoe, KOMMNITEKCOHOMETPUYECKOE, OKUCITUTENTbHO-BOCCTAHOBUTENBHOE TUTPOBaHUEe. OCHOBHbIE
NPUHLMMbI
Oxapaktepun3oBaTb KOCBEHHbIE METOAbLI NOTEHUMOMETpUKN. Onuncate NPUHLMMN NOTEHLMOMETPUYECKOTO

100 | TUTpOBaHUSA Ha NpUMepe KUCNOTHO-OCHOBHOMO B3auModencTBusl. IHaMKaTopHble aneKkTpoabl KUCNOTHO-
OCHOBHOI0O TUTPOBaHMS

101 Onucatb MeToAbl onpeaeneHns KOHLEHTpaLumn B NpsiMOM NOTEHLMOMETpUM (MeTo, rpagyupoBOYHOIO
rpaduka (+kannbpoBka anekTpoaa), KOHLEHTPaUMOHHOIO anemMeHTa, 4o6aBok 1 np.).

102 |lMpuBecTn npumMepbl NCNONb30BaHNSA NOHOMETPUN B CAHUTAPHO-XMMUYECKOM aHanuse

103 | OnucaTtb KOHCTPYKLMIO CTEKISIHHOMO anekTpoaa. lNepeuncnutb ero npenmyLectsa u HegoCTaTku

104 Mepeuncnutb BUABI MEMOpPaHHbLIX 3NekTpoAoB. KpaTko oxapakTepusoBaTth Kaxabli BUA, NpeacTaBnTb
KOHCTPYKLMIO

105 Pepnokc anekTpoabl. [NpeactaBuTe NOTEHUMAnN NNaTMHOBOIO 3MeKTpoaa, norpyxeHHoro B pacteop FeCl2 un
FeCI3.

106 MpuBeECTN NpMMeEpbI 3NEKTPOAOB BTOPOro pona. Onuncatb KOHCTPYKLMIO U BbIBECTW NOTEHLMAT
xnopcepebpsiHoro anekTpoaa

107 [atb onpeaeneHne yHKUMSAM 3NeKTpoaa CPaBHEHNA U MHAMKATOPHOrO 3f1eKTpoaa, MPMBECTU NpUMep
kaxkgoro. Nepeuncnutb TpeboBaHus, NpeabaBAsSeMble K HUM

108 OcCHOBHbIE NPMHUUMBI KnaccudmKaLmum areKTpoaoB (Mo HAa3HAYEHMIO, MO MEXaHN3MY BO3HUKHOBEHNS
noteHumana). Obpatumeie n HeobpaTumble anekTpoawbl. NpuBeCTU NpUMEpLI
[aTtb onpeageneHne TEPMUHAM: 3NEKTPOL, SNEKTPOXMMUYECKAS peakLuusl, ANEeKTPOXMMMYecKas suerka

109 | (0BpaTnTb BHMMaHWE Ha pas3nuuMsa NpuHUMNa OeNCTBUSA rarilbBaHMYECKOro afieMeHTa 1 3nekTponuaepa).
MpeacTtaBuTb CBA3b ranibBaHNYECKOrO 3NeMEHTa U SMNEKTPONUTUYECKON SHENKN
OxapakTepu3oBaTb METO MOTEHLMOMETPUYECKOTO aHann3a (OCHOBbI METOAA, MMaBHbIE HaNpaBneHUsi

110 |npumeHeHus). MNpuBecTn KNnaccudukaLmo NOTEHUMOMETPUYECKMX METOL0B aHanu3a (MLOHOMeTpuS,

penoKcMMeTpust U T.4.)




111 KJ'IaCCI/ICbI/IKaLI,I/IFl CbVI3VIKO-XVIMVI‘-IeCKVIX MeTo[40B aHanmsa n nx npeunmyLlecTtso No CpaBHEHUIO C MeTo4aMU
KInacCcmn4eckoro XxmMmmn4eckoro aHanumaa

AHanUTMYeCKnIA CUrHan n ero CBONCTBa (‘-IyBCTBMTeJ'IbHOCTb, CENEeKTNBHOCTb, 3KCMNPECCHOCTb,

112
nomMexo3alUunLLEHHOCTb METOANKN aHanumsa).

6.3.2 TunoBble TecToBble 3a4aHUA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agaumn, Kencbl)

1. BbluMcnntb MONSAPHY0 KOHUeHTpauuto akBuBaneHTa H2SO04 n T H2S04/CaO ecnn T H2S04 = 0,004852
r/mn.

2. Ckonbko munnunutpoB H2SO4 nnotHocthto 1,835 r/cm3 notpebyetca ans npurotoBnenuns 2,5 gm3 0,2 H
pacTtBopa?

3. Ckonbko Boabl Hago pobasutb k 1,5 am3 0,12 H pactBopa HCI, 4yto6bl nonyumtb pactBop ¢ T (HCI)
=0,003650 r/mn?

4. Bbluucnutb pH pacTtsopa, nonyyeHHoro cmeweHveMm 19 cm3 6,2 H. pacTBopa yKCycHoM kucnotbl n 1cm3 2,0
H. pacTBopa aueTtaTta HaTpus.

5. Ha tutposaHne 20 cm3 pacteopa NaOH wuget 21,05 cm3 HCI ¢ tutpom T(HC1) = 0,003706 r/cm3.
Bbumcnuts CN (NaOH) n T(NaOH/H2C204).

6. Kakyto HaBecky siHTapHon kucnotbl (H2C4H404) cnegyeT B3ATb, YTOObI MOCre ee pacTBOPEHMSI B MEPHOM
kon6e BmecTumocTbio 200 cm3, Ha TUTpoBaHMe 25 cm3 nony4vyeHHoro pacteopa nowso 4,2 cm3 0,1 H. pactBopa NaOH?

7. Onpepenntb XXeCTKOCTb  H-kaTMOHWPOBaHHOW BOAbl, WUCMOMb3yEMOW AN YMEHbLUEHWUSI  30SIbHOCTU
Lenntonossbl, ecnu Ha TutposaHne 300 cm3 Boabl 3aTtpadeHo 0,86 cm3 0,01 H pacTBopa TpunoHa b

8. Ckonbko rpammoB KCI cogepxutcs B 250 cm3 pactBopa, ecnu Ha TuTpoBaHue 25 cm3 ero uapacxogoBaHo
17 cm3 0,05252 H Hg2(NO3)2?

9. PaccunTatb OKUCIUTENbHO-BOCCTAHOBUTENBHBIA MOTEHLUMAmN B TOYKE 3KBUBANEHTHOCTU Mpu TuTpoBaHum 0,1m
pactBopa FeSO4 0,1 m pactBopom KMnO4 B npucytctBum H2S04 (H+ =1 monb/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

10. OnpegenuTb cogepxanve Na2S (r/ogm3) B Oernom Lenoke cynbgaTHOM Bapku Lenntonossl, ecrim 10 cm3
wenoka pasbaesunu B konbe 250cm3. K 25 cm3 nonyyeHHoro pacteopa gobasunum 5,0 cm3 0,1 H pacTBopa moga v Ha
obpaTHoe TuTpoBaHue 3aTtpatunum 1,86 cm3 0,1 H pacTBopa TMocynbdarta Hatpusa (K=1,052).

11. CBMHLOBbIN 3NeKTPOA MOrpyXeH B pacteop, cogepxawmi 0,01 M vogmaa HaTpus, HacbIWEHHbI MOAMAOM
CBMHLA; B Nape C H.K.3. OH cryxuT aHogom. Paccuutarte MNPPbI2 , ecnu noTteHuman cuctemsl coctasnset 0,540 B.

12. Bam npegnoxeHo paspaboTtaTtb METOAWKY OnpeneneHns COAEPXKaHUS LaBEerieBOW KUCMOTbl, MPUYEM
pEeKOMEeHAOBaHO MCMoNb3oBaTb TUTPUMETPUYECKM MeTod aHanusa. B nabopatopum wumeeTcs  cnegylollee
obopynoBaHue: aHanuTuyeckue Bechbl, OoopeTka 0oObEMOM 5 MN, KOHWYeckue Komndbl Ansg TutpoBaHust obbémom 100
cM3, EMKOCTU Ans XxpaHeHus pactBopoB obvémom 1 n u 0,5 am3, MepHble konbbl o6bEmMom 100, 250 cm3; peakTuBbl:
HaTpUs TMAPOKCMA C OnpedeneHHOW MfOTHOCTbIO, KWUCMOTa CepHasi KOHLEHTPUpOBaHHas, duKcaHanbl KUACMOTbI
XJSIOPOBOLAOPOAHON, Kanusa nepmaHraHata, HaTpui Tuocynbdat ¢ KoHueHTpaumen 0,41 monb/gM3, wHAMKATOPHI
METUIOBbIN OpaHXeBbIn, heHoNndTanemnH.

13. Onpepenunte o6y KUCNOTHOCTL (r/n) ©enoro CTOMOBOrO BWHA B MNEpPECYETEe Ha BUHHYKO KUCHOTY
(H2C4H406, faks = V%), ecnn Ha TutpoBaHne 50 mn npobbl ¢ MHAuKaTopoMm deHondTanemHom mspacxogosanu 18,36
mn 0,04042 H. pacTtBopa NaOH.

14. HaBecky pactutensHoro Mmacrna maccom 0,1428 r pactBopunu B xnopodopme n gobasunu 25,00 mn
CcnMpToBOro pactBopa uoga. 1o OkOHYaHuM peakumm octaTok uoga ottutpoBanm 8,40 mn 0,09985 H. pactBopa
TMocynbdata Hatpus. Bblumcnute mogHoe uucno obpasua, ecnm 25,00 mn pactBopa 12 asksuBaneHTHbl 20,90 mn
pacTtBopa Na2S203.

15. Ha tutpoBaHue 100 mn Boapbl 3aTpadveHo 2,2 mn 0,0098 H. pactBopa KMnO4. Yemy paBHa nepmaHraHaTHas
OKMCNSIEMOCTb BOAbI B NepecyeTe Ha aToMapHbIv KMCNopoa?

16. [llpu KynoHomeTpuyeckom onpegeneHun unoHoB Cu2+ 3nekTporeHepupyembiMM  MOHamMu  Sn2+
ucnonb3oBanu 1ok 40 MA. Touka 3KBMBANEHTHOCTU Mpu TUTPoBaHWM nNpobd obbemom 30 MmN mccnegyemoro pacrBopa
aocTuraeTcs 3a Bpema 5 mvH 08 c. OnpegenuTe KOHLEHTpaUmMo uccnegyemoro pacreopa (B r/n).




6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

CTyOeHThbl, BbIMOMHMBLUME BCce TpeOOBaHWsI TEKYLLEro KOHTPOMs, Ha 3aveTe OTBEYalT Ha [Ba TEOPETUYECKUX
BOMpoca W peluarnT OAdHY NpakTU4eckyto 3agady. Bpems Ha nogrotoeky coctaBnseT 30 muHyT. [Npenogasatens Bripase
3a4aTb HECKOIbKO AOMONHUTENbHBIX BOMPOCOB.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHMUE OUCUUNIJIUHBI
7.1 YuebHasa nutepartypa

ABTOp | 3arnasue | M3patenbCcTBO | Non nspnaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTtypa
pomos, H. B., TapaH, | AHanuTuyeckaa xumusa U Hosocunbupck: http://www.iprbooksh
O. 1. PUINKO-XMMMYECKME HosocnBupckuin op.ru/91181.html
metoAbl aHanusa. COOopHMK rocyqapCTBEHHbIN 2018
3agjay c ocHoBaMu Teopuu u TEXHUYECKUN
npvMepamu peLleHuni yHUBEpCUTET
AnapHes, A. U., |AHanutnyeckas xummns  wn HosocnBupck: http://www.iprbooksh
KasakoBa, A. A., | PuUsnko-xummdeckme HosocnBupckuin op.ru/91180.html
AnekcaHgposa, T. 1. MeTodbl aHanuaa rocyaapCTBEHHbIN 2018
TEXHUYECKNI
yHMBEpcuTeT
CynbauHa, T. U. AHanutuyeckas Xumus U1 . http://www.iprbooksh
ynea PUINKO-XUMMYECKME Caparos: A#t 1 9p 2018 opﬁ'u/70757‘.)html
MeTOAbl aHanusa Menua
7.1.2 JononHuTenbHasa y4yebHas nutepartypa
W.H. OMmutpeBny AHanuTuyeckas  xumus  U| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
pusmnKo-xummueckme obpasosaHusi PO, C.- metod/kafobshineor
MeToabl aHanusa: | MetepB. roc. yH-T NPOM. gh/1583455919.pdf
onTnyeckmne MEeTOAbl [ TexHOonorum n amsanHa, 2020
(BONpOCHI, TECTbI M OTBETHI): | BbICLL. LK. TEXHOMOMU 1
y4yeb. nocobue 3HepreTuku. - CaHkT-
MeTepbypr: BLUT3
cneryntg
Tarnuebin, A. C. OneKkTpoxmMmmnyeckune PocToB-Ha-[oHy, https://www.iprbooks
MeTobl aHanuaa TaraHpor: N3gatenscreo 2021 hop.ru/121893.htmi
KOxHoro dheaepanbHoro
yHMBEpCUTETA
KapaceBa, H. A, |Onekrtpoxmmumyeckmne Jlvneuk: JInneuxnin http://www.iprbooksh
dapadcoHosa, O. B. MeToAbl aHanmaa rocyapCTBEHHbIN 2019 0p.ru/99158.html
TEXHUYECKUI

yHuBepcuteT, 35C ACB




P. A. Cwmut, U. H.|AHAIIMTUYECKAA XUNMWA http://nizrp.narod.ru/
OmuTpeBuy N oN3NKO- XMMNYECKHNE metod/kafobshineor
METOLbI AHATTN3A. gh/1681047138.pdf
ONTUYECKHME METOLbI
AHAJTN3A. BbinonHeHne M-BO HAVKU 1 BbICLLEMO
nabopaTtopHbIX y
) obpasoBaHug P, C.-
pabot :MeToanyeckune MeTepb. roc. yH-T MpOM
ykasanisi - AnA - CTYAGHTOB TeXHOJ'IC.)FI/IVIIVI JJ,VI3aI7IHa.
Bcex opm o0ByyeHns no BLICLL. LK TeXHOﬂOI’VIVI,VI 2023
HanpaBneHnsiM NOAroTOBKU: Co
18.03.01 — Xumumueckas| CHEPTETUKA.- CaHKT-
MeTepbypr: BLUT3
TexHonorms  18.03.02 — CH6rYMTH
OHepro- n
pecypcocbeperatowime
npoueccsl B XMMW4YECKOWM
TEXHONormn, HedpTexMmmn u
BrnotexHonoruu
Mpyrno, r. ®., | XpomaTtorpaduyeckue CankT-MeTepbypr: CaHkT http://www.iprbooksh
dépopoBa, O. B.,|meToabl aHanusa -MeTepbyprckumn op.ru/102592.html
Cwmur, P. A, rocyapCTBEHHbIN 2017
yHMBEpPCUTET
NPOMBbILLITEHHbIX
TEXHOMNOIMMMN N An3anHa
O.B. ®époposa, W.H.|AHnanutnyeckaa xumusi 1| M-BO HayKM U BbICLLETO http://nizrp.narod.ru/
OmuTpeBuy, 0O.C. | hnsuko-xmummnyeckune o6pazoBaHusi PO, C.- metod/kafobshineor
AHgpaHoBUY MeToabl aHanusa: | [etepB. roc. yH-T NPOM. gh/1590531987 .pdf
KONMNYECTBEHHbIN aHanus: | TexHonormi u auM3anHa, 2020
meTon. yKasaHus Ansa | BbICW. WK. TeXHOMormmn n
npoBeneHnss nabopaTopHbIX aHepreTuku. - CaHkT-
pabot. — 4-e u3n., gon. u MeTepbypr: BLUT3
uenp. crierynta

7.2 I'Iepequb HpO(beCCVIOHaﬂbeIX 6a3 AdHHbIX U VIH(*)OpMaLI,VIOHHO-CnpaBO'-IHI:IX cucrtem

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHO-6MbnnoTeyHas cuctema «Anbyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru

MHdopmauuoHHas  cuctema «EamMHoe  okHO  pgoctyna Kk obpasoBaTtenbHbIM - pecypcam.
Xnmua» [SnekTpoHHbIv pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

Paspen.

7.3 MNMepe4veHb NNLEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne maTepuanbHO-TEXHMYECKON 6a3bl, HeOGX0AMMOMN ANA OCYLUECTBNEHUS 06pa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHune

BbiTskHble WKadbl, BECbl aHaNUTUYECKMe, KOMMIEKT Mocyabl AN KONMMYECTBEHHOrO aHanvsa
M BOOOMOATOTOBKM, BaKyyMHbI  CyWWMbHbIA  WKad,  dNeKkTpyyeckue  NAUTKN
cnekTpodoTomeTpbl U ¢hoTokonopmumeTpbl ®IK 56-M, KPK-2, KOK-3, KOHuko 1201, CP-2000,
pH — metpbl mapku WMJ1 — 301, xpomatorpadp LiBetr 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTtomep KH-1, npubop ans kanunnsapHoro anektpodopesa «Kanenb 3»

B-306

BbiTskHble WKadbl, BeCbl aHanMTU4eckne, KOMMMEKT NOcyabl ANA KONMMYECTBEHHOro aHanvsa
" BOOOMOArOTOBKM, BaKyyMHbI CYLUUNbHbIV wkad, anekTpuyeckne NIAUTKN.
CneuunanuanpoBaHHas YyyebHaa nabopatopus OXMA c HeobxogumbiM  0BOpyaOBaHMEM:
CnektpodoTomeTpbl 1 coTtokonopmumeTpbl OIK 56-M, KOK-2, KOK-3, KOHuko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpac LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanusatop BonbTamnepomeTpuyeckni AKB — 07 MK, npubop Ans  KanunnspHOro
anekTpodpopesa «Kanenb 3»,ycTaHoOBKa ANA NPOBEAEHUS MNpouecca WMOHUTHOTO YyMSArYeHUs
BOAbI.

B-316




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

YyebHasi aygutopusi

CI'IeLI,VIaI'IM3MpOBaHHaF| mebenb, gocka




