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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOAPTOM Bbicwero obpa3oBaHuss no HanpaeneHwutio nogrotoBkn 18.03.01  Xumwnyeckas
TEXHONOrus, yTBePXKAEHHBIM NpukazoM MuHobpHaykm Poccum ot 07.08.2020 r. Ne 922

CocraButens (n):

KaHomaat XMMMYecknx HaykK, OOLEHT Cmut P.A.
KaHgmaat XMMMYecKnx HaykK, OOLEHT Omutpesud A.H.
OT Kadbenpbl cocTaBuTENS: Apgawesa J1. .
3aBeayowmii  kacpegpont  obwerr M HeopraHU4eckow

XUMUN

OT BbInyckatoLen kagenpsbl: CmupHoBa E.T.

BaBenytowmi kacpeapon

MeToandeckun otaoen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumnnuHbl: OOyunTb CTYLEHTOB YMEHUIO U HaBblkaM pa3paboTku M UCMOMb30BaHUS METOAOB
XUMUYECKOTO U  (PUINKO-XUMMUYECKOrO aHanmMsa Ans KOHTPONs TEXHOSorMdeckux npoueccoB (B TOM 4ucne npu
nepepaboTke NONUMMEPOB), KAYECTBA CbIpbs U FOTOBOM NPOAYKLUN

1.2 3apauv AUCUUNNUHGI:

. 06y4nTb CTYAEHTOB KIacCUYECKAM XUMUYECKUM U (DU3UKO-XMMUYECKUM METOAAM aHanuaa;

. Hay4WTb CTYAEHTOB TMPUMEHEHWUIO TEOPUU XMMWUYECKOTO PaBHOBECUS B PacTBOpax K PeELIEHUIO
NpaKkTUYeCKNX 3aav KOHTPOMsS TEXHONOMMYECKOro NpoLecca;

. Hay4YMTb CTyOEeHTOB OBGOCHOBAHHOMY MOAXOAY K OLEHKe, BbIGOpY U MpPakTUYECKOMY WCMOIb30BaHMI0

XUMUYECKUNX U (*)VI3I/IKO-XI/IMVI‘-IeCKVIX METOO0B aHalnnia AnAa KOHTPOoA npon3BoacTBa.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

Martematuka

O6Lwasa 1 HeopraHnyeckas XmMmuns
OpraHuyeckast Xumusi
dusnyeckas xmmmns

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTtb MaTteMaTunyeckue, pusnyeckue, GPU3NKo-XxMmMmnyeckme, XMmMnyeckme MeToabl
AN peweHus 3aaay npodeccMoHanbLHON AeATeNIbHOCTU

3HaTb: OCHOBHbIE XUMWYECKME 3aKOHbl WU Teopum, (pM3MKO-XMMVI‘-IeCKMe MeToAdbl aHalim3a, OCHOBHbIE€ JTalbl
Ka4yeCTBEHHOIo W1  KONMM4YeCTBEHHONo  XMMWUYECKOro aHanm3a pas3fnnyHbiX BewecTB, MeTodbl pa3geneHna wu
KOHUEHTPUPOBaHUA BELLECTB, METPOJIOrTM4YEeCKMEe XapakTePUCTUKN KIaCCUYEeCKNX MeToaoB aHanumaa.

YMeTb: NoArotoBMTb MPoBYy K aHanuay, NpOrHo3MpoBaTb BAWSIHWME Pas3fM4YHbIX (DAKTOPOB Ha PaBHOBECUME B XMMWYECKUX
peakuusax, BbIMOMHUTL aHanM3 OO0beKTa KacCU4eckMm METOLOM, MPOBECTU CTATUCTMYECKYID 0OpaboTKy pesynbTaToB
N3MEpPEHUN.

Bnapetb: HaBblkamu pa6OTbI C XUMUYECKMMWU peaKTnBamMm " r|p|/|6opaM|/|, npoeeaeHnAa KOJNmM4YeCTBEeHHOIro Mu
Ka4yeCTBEeHHOro aHanmsa XxmMm4yecknmMmum m CbVI3VIKO-XI/IMI/I‘-IeCKVIMI/I MeTogamMu, HaBblkamMun KOppeKTHOIZ OLIEHKHN I'IOFpeLIJHOCTeIZ
npuv Ux npoeBeaeHunn.

OlNK-5: Cnoco6eH ocyLecTBNATb 3KCNepMMeHTarNbHble UCCIlefOBaHUA U UCNIbITAHUA NO 3a4aHHOW MeToAMKe,
npoBoAUTb HabGNAEHNA U U3IMEPEHUA C y4eTOM TpeboBaHUM TEXHUKKN Ge3onacHOCTU, o6pabaTbiBaTh U
MHTepnpeTUPOBaTb IKCNEepPUMeHTarnbHble AaHHble

3HaTb: TeopeTU4ecKkMe OCHOBblI UM MPUHUUMNBI  XUMUYECKUX U PUNKO-XUMUYECKMX MeToOOB aHanmsa —
3MNEKTPOXUMUYECKNX,  CMEeKTpanbHbIX, Xpomatorpadmyeckmx, 06racTm nNpUMEHEHWsi, OCHOBHOE  annapaTypHoe
odopmneHue

Ymetb: Bbl6paTb MEeToAuKY aHanumia OnAa 3a0aHHOM 3adayn WM BbINOMHUTL ee 9KCnepmmMmeHTarnbHO C nosfy4vyeHnem
pe3ynbTaTtoB aHalIMTUYECKNX onpe,qeneHlel C HeobxoaMMbIMM MeTPOJIOTMYECKUMUN XapaKTepUucTtnkamm

BnageTtb: MeTO4amy BblMUCMUTENbHOW MaTeMaThkM M MaTemaTM4YecKol CTaTUCTMKM ans o6paboTkv peaynbTaToB
3KCMepuMeHTa.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. BBegeHve B aHanuTMYeckyto
XUMUIO. XUMUYECKNA N PU3UKO-XUMUYECKNE
mMeTobl aHanusa

Tema 1. TeopeTudeckune OCHOBbI
aHanutuyeckon xmmun. KadyeCTBEHHbIN U
KONTMYECTBEHHbIN aHanus. TpeboBaHus,
npeabsiBNsiemMble K METOAAM aHanusa 8

Tema 2. XWMWYECKUIN  KONMUYECTBEHHbLIN
aHanu3. TpeboBaHus, npegbsBnsemMble K
peakumam B 0ObeMHOM aHanu3e. 3akoH
aKkBMBaneHTHOCTU.  Cnocobbl  BblpaXeHus
KOHLIeHTpaLuiA. Mpremsbl TUTPOBAHUS. 2 28 "
Pacuyet Macchbl 7 KOHLeHTpauum
onpeaensiemMoro BeLlecTBa.

Pasgpen 2. MeToabl KMCIOTHO-OCHOBHOIO
TUTPOBAHUS.

Tema 3. VoHHble paBHOBECUMS B KUCIMOTHO-
OCHOBHOM  TuUTpoBaHuu. PaBHOBecue B
pacTBopax CWMbHbIX W CcrabbiXx KWCHOT, 3
OCHOBaHWi,  MAOPONU3YIOLMXCS  conen U
BydepHbIX pacTBOPOB.

JlTabopaTopHas paboTta Ne 1.
MpuroToBneHue pactBopa  ruapokcuaa 1 1 15 nn
HaTpusa. (TexHuka couamepeHnsa Konbbl C
NUNETKOMN. TEXHWKa paboTbl Ha
nonymukpobtopeTke)

Tema 4. PacyeT ©n nocTpoeHWe KpuBbIX
KMCIMOTHO-OCHOBHOMO TUTPOBaHMsA. KucnoTHo
- OCHOBHblE MWHOMKATOPbI: WX COCTaB MU
csovicTBa. [MNpuHuun nogbopa MHANKaTOPOB.
JlabopatopHass pabota Ne 2. YcraHoBKa
TOYHOM KOHUEeHTpauum paboyero pacTsopa
MMAPOKCUAA HATPUA. 2 5 21 ra
JlabopatopHasi pabota Ne 3. OnpepeneHue
KOnvMyecTBa CEPHOW  KUCMOTbl  METOAO0M
NPSIMOro TUTPOBAHMUS.

Pasgen 3. MeTtoabl TUTpOBaHWUA Ha OCHOBE
peakuunn KomnnekcoobpasoBaHus 7]
ocaxaeHusd




Tema 5. KomnnekcumeTtpuyeckoe "

KOMMSIEKCOHOMETPMYECKOE TUTPOBaHMe.
KoMnnekcoHbl. KoHueHTpaLmoHHas 7]
yCrnoBHasi KOHCTaHTbI YCTONYMBOCTM
KOMMMEKCOHaTOB. MeTannoxpomHsie
NHONKATOPbI.

JTabopaTopHas paboTta Ne4.
KomMnnekcoHoMeTpuieckoe onpeneneHne

YKECTKOCTM BOAbI.

Tema 6. OcagutenbHoe  TUTPOBaHME.
Kputepun OLIEHKM obpasoBaHus
ManopacTtBOpUMbIX coeguHeHun. Cnocobbl
onpeneneHnss TOYKU  SKBMUBANEHTHOCTU B
ocagnTenbHOM TUTPOBaHUM.

Pasnen 4. MeToapl OKUCINTENbHO-
BOCCTaAHOBUTESNBHOIO TUTPOBAHUSA

Tema 7. TeopeTudeckue OCHOBBbI
OKUCIUTENbHO-BOCCTAHOBUTESTBHOMO
B3aNMOAENCTBMS. OnekTpoxnummnyeckas

syenka. YpaBHeHne HepHcta agna 30C
ranbBaHNYECKOro 3remMeHTa W 3MeKTPOAHOro
noTeHunana. KoHcTaHTa paBHOBECUA
OKUCNNTENbHO-BOCCTAHOBUTENBHOM
peakumn. CnocoObl onpeeneHust  TOYKK
3KBMBANEHTHOCTM B OKUCTNTENbHO-
BOCCTAHOBUTENbHOM  TUTpoBaHuK. KpuBble
TUTPOBAHUS.

Tema 8. [NepmaHraHaTomeTpus:
AOCTOUNHCTBO n HeOoCTaTKn mMeToaa.
WogomeTpusa, ycnosus ee nposedeHus.

Cneuuncdpnyeckne WHAMKaTOPbI.
BuxpomatomeTpus.

JlabopaTtopHasi pabota Ne 5. OnpepeneHue
Guxpomara Kanus MeTOoa0M
nepmaHraHaToMeTpuu: npuUroToBneHne
pacTBopa nepmaHraHaTa Kanus;
onpenenexHne TOYHOM KOHLIEHTpaLum
paGoyero pacTBopa nepmaHraHaTta Kanus;
NpUroToBreHne BCromMoraTernbHoro

pactBopa conn Mopa; onpegeneHne TOYHOW
KOHUeHTpaumm  pactBopa conu  Mopa;
onpeneneHne konuyectsa Guxpomata kanus
MeTOAO0M 06paTHOro TUTPOBAHKS.

Pasgen 5. OcHOBbl  QU3MKO-XMMUYECKOTO
aHanusa

15 nn
10

25 nn
10 ra




Tema 9. Knaccudukauma  dusmko -
XUMUYECKMX MeTo40B aHanusa (no
npuHUMNYy nony4YeHns aHannTN4ecKoro
curHana, no PUMKO-XMMUYECKUM
CBOWCTBaM CUCTEMbI, MO WCMOMb30BaHNIO
aHanuTnyeckoro curHana). Otnuume  oT
Knaccudeckux MetogoB aHanmsa. Ctaguum
XUMUYECKOTro aHanmsa. JTanbl NpoBeaeHUus
aHanusa metogamu ®XMA. TpenmyliecTtsa
N HeJocTaTKu.

Tema 10. AHanUTUYeCcKUA curHan wu ero

CBOWCTBA, onpegensiowue
YyBCTBUTENBHOCTb, CeneKTUBHOCTb,
3KCMPECCHOCTb, NoMex0o3aLLUULLEHHOCTb

MeTOoOuMKN aHannsa.

Tema 11. MeTponornyeckoe obecneveHne

aHanusa (4yBCTBUTENBHOCTb, npegen
onpefeneHus,  TOYHOCTb,  MPaBWIbHOCTb,
BOCMPOM3BOANMOCTb, CENEKTUBHOCTb).
AKKpeauToBaHHbIe aHanuTnyeckue
nabopatopuu. MeTtoauku BbINONHEHNS
N3MepeHuin.

Pasgen 6. OJnekTtpoxumunyeckue MeToAbl
aHanusa

Tema 12. TloTeHuuomeTpusa. HasHayeHue
mMeToaa. BosHukHOBEHME 3NEKTPOAHOro
noTeHyunana. YpaBHeHue HepHcrTa.
OnekTpoxmmmnyeckas ayenka.
Knaccudvkaumss n HasHavyeHne SneKTpodoB.
VloHOMEeTpMa 1 KOCBEHHAs MOTEHLMOMETPUSI.
MpeumyulecTBa n HegocTaTku MeToaa.
JlabopaTtopHasi pabota Ne 6. OnpepeneHue
KONMM4yecTBa CONSIHOM  KUCMNOTbl  METOAOM
NOTEHLUNOMETPNYECKOTO TUTPOBAHUS.

Tema 13. KynoHomeTpusa. HasHayeHue

meToaa. 3akoH dapages.
MNoTeHumnocTaTn4ecknmn 7]
amnepocTaTuyeckui MeToabl.
KynoHomeTpuyeckoe TUTPOBaHUeE.

HasHaueHMe ”n 0COBGEHHOCTN NPUMEHEHNS.
Cnocobsbl aneKkTporeHepauum TUTpaHTa.
TpeboBaHusa k meToay.

0,25 5 nn
8

0,2 10 nn

0,5 10 ra

0,25 5 nn




Tema 14. KongyktomeTpusi. HasHaueHne

meToaa. Knaccudmkauusa cnocobos
KOHOYKTOMETPUYECKOTO aHanmsa
(npsmas/kocBeHHas,
HM3KOYaCTOTHas/BbICOKOYACTOTHAs).
OneKTponpoBOAHOCTb pacTBopa.
3aBUCMMOCTb ee oT KOHLIEHTpauuu,
TemnepaTypbl " npupoabl WNOHOB.

Bbicoko4acToTHOE TUTpOBaHWe

JNNabopaTopHas pabota Ne 7. OnpepeneHue
KONu4YecTBa COJISHOW  KUCNOTbl  METOAO0M
KOHOYKTOMETPUYECKOTrO TUTPOBAHUS

Tema 15. T[lonaporpadwmsa. HasHauyeHue

MeToaa. Knaccudukaums
nonsiporpadM4yeckmx MeTOAOB W MpUMepbI
nx NCMNONb30BaHUS. MonyyeHne n
XapaKkTepuCcTUKM nonsiporpacuyeckon
(BONIbTAMnepHon) KpVBOW. MprHLMN
KauyeCTBEHHOIO " KONNYECTBEHHOIO
nonsiporpaconuyeckoro aHanusa.
AmnepomeTpuryeckoe TUTPOBaHUE:
CYLLHOCTb, HasHaueHue, KpvBble
TUTPOBAHMUS.

Pasgen 7. Ontuyeckne MeTogbl aHanmaa:
TEOpETUYECKNE OCHOBBI, Kraccudukaums u
annapaTtypHoe odopmrieHme

Tema 16. ®doTomeTpusa: 3akoH byrepa-
JlambepTa-bepa; mMeToAbl n3MepeHns
ONTUYECKON NAOTHOCTY; mMeToabl
OonpefeneHnss KOHLUEHTpauuM no BenuyunHe
ONTMYECKOW MMoTHOCTU. PoToMeTpuyeckoe
onpeaeneHune xernesa B pacTBope
JlTabopaTopHaa pabota Ne 8. Onpepenenue
KonuyecTBa Xenesa B pacTBope
HPOTOMETPUYECKMM METOLOM.

Tema 17. PedpakromeTnyeckmin aHanms.
TeopeTunyeckune OCHOBBbI mMeToaa.
ApnantnBHocTb pedpakuuun. lpumeHeHue B
aHanu3e.

JIIOMUHECUEHTHbIN aHanms. Buabl
TNIOMUHECLEHUUN, nx Knaccudukaums.
dnyopumeTpus.

Tema 18. CnekTpodoToMeTpus:
Knaccndukaums METOAOB; nony4veHve
CMEeKTpoB MOrMoLLEHNS, MeToabl
KONMMYECTBEHHOIO M KayeCTBEHHOro aHanmuaa.
CnekTpodoTomeTpuryeckoe onpegenexue

Kpacutenemn B X cMecu

Pazgen 8. Xpowmatorpaduyeckne metonbl
aHanuaa: TeopeTuyeckne OCHOBBblI,
Knaccudukauusl, MeToAbl KayeCTBEHHOIO MU
KONMYeCTBEHHOTO aHanmaa

0,25 9 nn

0.3 8 nn

0,5 10 nn

0,25 10 nn
8




Tema 19. Xpo

aHanusa: TeopeTnyeckmne OCHOBb,

Knaccudukaums,
KONMYeCTBEHHOro
XpomaTtorpadus.

Martorpaguyeckme mMeTonbl

MEeTOAbl KayeCTBEHHOIO MU
aHanusa. MnaHapHas

Fenb-xpomarorpadusi. 0,5 10 nn
BOXX. KanunnsapHbin anektpodopes.

Tema 20. ["a3oBas Xxpomatorpadums.
YCTpOnNCTBO rasoBoro Xxpomarorpada.
KayeCTBEHHbIN M KOMUYECTBEHHbLIA aHanus.

HeTekTopbl (kaTapomeTp, nnameHHo-
macc- 0,5 10 nn

MOHN3ALMOHHbIN,

CNEKTPOMETPUYECKNIA)

Tema 21. WNoHoobmeHHasi xpomaTtorpadums.

Knaccuduvkaumss M HasHayeHus MOHMUTOB.
OcobeHHOCTM U 3aKOHOMEPHOCTUM  MOHHOTO
obmeHa. 0,5 10 nn
Wtoro B cemecTpe (Ha kypce ans 3A0) 12 18 245
KoHcynbTauum 1 npoMexyTovHas 275 10,25
aTrectaums (Ok3ameH, 3ayeT)
Bcero koHTakTHas pa6ora u CP no 3275 255,25

OUcuMnNnuHe

KypcoBoe

4 KYPCOBOE NMPOEKTUPOBAHUE
NPOEKTUPOBaHNe y4eBHbIM MNaHoOM He NpeaycMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3yribTaToB 00y4YeHUsi
5.1.1 MNoka3aTenun oLueHuBaHUA

Kog
KOMMeTeHummn

MokasaTenu oLeHNBaHWS Pe3yrbTaToB 00y4eHNs

HanmeHoBaHne oueHoOYHOro
cpencrea

OriK-2

1.NokasbiBaeT 3HaHMe ©0as3oBbIX 3aKOHOB XMMUM , U3NKK U
TEOPETUYECKMX OCHOB  XMMMYECKOrO M (PU3NKO-XMMUYECKOrOo aHanusa
(ka4eCTBEHHOIro U KONMYECTBEHHOIO).

2.[leMmoHCTpUpyeT CnoCOBHOCTbL MPOrHO3NPOBaTh BUSIHUE Pa3NUYHbLIX
akTopoB Ha  paBHOBECME  XUMMWYECKMX  peakuun C uernbko
apryMeHTUpPOBaHHOIO BbIGOpa YCMOBUM  KNACCMYECKOr0 XMMWUYECKOro
aHanusa.

3. lNokasbiBaeT 3HAKOMCTBO C OCHOBHbIMW 3TanaMuM Ka4yeCTBEHHOIO U
KONMMYEeCTBEHHOTO XUMUYECKOTo aHanusa , c MeTogamu
pasgeneHns ,KOHUEHTPUPOBaHNS M NOATOTOBKM NPobbl K aHanmay.

4. TMMposiBNseT HaBblkM paboTbl C XUMUYECKMMU peakTuBamu
npunbopamm " OeMoHCTpupyeT CnocobHOCTb oLeHnBaTb
NOrpeLlHoCTb  U3MEPEHUI Ha OCHOBE pe3ynbTaToB CTaTUCTUYECKOM
0bpaboTku.

1. Bonpocel yCTHOro
cobeceoBaHusI.

2. MpakTnko-
OPUEHTUPOBAHHbIE 3afaHus.

OTlIK-5

1.MNMoka3blBaeT  3HaHWE  TEOPETUYECKUX  OCHOB M MPUHLMMNOB
XUMUYECKNX " PUMKO-XUMUYECKNX MeTo0B aHanusa
(3nekTpoxmmu4eckux, creKTpanbHbIX, XpomaTorpau4eckmx).
OpueHTupyeTcss B o6ractu WX MNPUMMEHeHWs 1 annapaTypHOro
0hOpMIIEHNS.

2. [deMOHCTpupyeT  CcnocobHOCTb  apryMeHTUpPOBaHHOIO  Bblibopa
MeToaNKN peLUeHNs1 KOHKPETHON aHanuMTUYecKon 3afjavnm U yMeHue
ee BbINOMHEHUss C  cobniofgeHVemM  3agaHHbIX  METPOSorM4ecKmx
XapakTepuUCTUK 1 TpeboBaHMIN TEXHUKM Be3onacHOCTH.

3. HemoHcTpupyeT HaBbIKU npoBeaeHns aHanMTUYeCKmX

1. Bonpocbl YCTHOro
cobecenoBaHu4.

2. MpakTnko-
OPUEHTUPOBAaHHbIE 3afaHusA




uccnenoBaHuii , 06paboTKM U MHTepnpeTaumMn KX pesysbTaTos.

MposBnAeT BbLICOKMI YPOBEHb OCBOEHUS METOOOB  BbIYMCMUTENBLHOM
maTemMaTuku K
pe3ynbTaToB KCNepuMeHTa.

MatemMaTuyeckomn CTaTUCTUKN

ona obpaboTku

5.1.2 Cuctema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowmiics gemMoHcTpupyeT rnybokoe
3HaHue TEOPETUYECKUX OCHOB
aHanMTU4ecKon XUMuW, Mpu OTBETE Ferko
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX,
TEPMMHAX M onpegeneHusx; npopabdoTan
OCHOBHYIO 1 3HaKOM C [JOMOJIHUTENbHOWN
nutepaTtypoi; crnocobeH 06OCHOBaHHO
NPUMEHSITb Teoputo XMMUYECKOrO
PaBHOBECUSI K pPELUEHUI0 MPaKTUYECKUX
334ay  aHanusa  XMMUYECKMX  CUCTEM;
MoXeT apryMeHTUpoBaHo BblBUpaTh
METOAMKY aHanu3a Ans  nocreayroLen
npodeccnoHanbHOM AeATENbHOCTY;
nposiBnsieT TBOPYECKMe CrnocobHOCTU U
LUMPOKYID 3pyauLMIO B UCMOSb30BaHUK
yyebHoro matepuana.

Ob6yuvatoumiics nokasbiBaeT npaBunbHoOe
NMOHMMaHWe  YCINoBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX

3aKOHOB M OPMYST U XUMMUYECKMX peakuumn
ANg  ee peleHus, 3HaHue pasmepHocTen
XUMUYECKMX U PUNYECKUX BennYMH. YMeeT
NPMMEHATb  MatemaTMdeckuin annapaTt ans
peanu3auumu nnaxa peLleHuns 3agaun.
Monyuyun npaBWmMbHBLIA OTBET U MOXET ero
WHTEpNpeTupoBaTb

4 (xopoLuo)

Ob6yvatowwmncs OEeMOHCTpUpyeT
[OCTaTOYHbIN YPOBEHb 3HaHUSA
TEOPETUYECKMX  OCHOB  aHanMTUYECKOM
XMMUW,  OPUEHTUPYETCA B  OCHOBHbIX
MOHATUSX, TEPMUHAX W OMNpeaeneHusx;
YCBOWM OCHOBHYIO nuTepaTypy; AonyckaeTt
He3HauuTenbHble MOrpeLLIHoCcTH npu
OTBETAX Ha BOMPOCHI 3K3aMeHaLMOHHOro
Guneta W OOMNOMHWTENbHbIE  BOMPOCHI
npenoaaeaTens

OO6yuvatoLumiics
noHMMaHWe  ycnoBus  3agjadn,  BriageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB, (POPMYN U XUMUYECKUX peakuun Onsi
ee peLueHus, 3HaHue pasmepHocTewn
XUMUYECKNX " PU3nyecknx BEMNNYUH.
HonyckaeT  He3HauuTenbHble  MOrPeLIHOCTU
npyv MNpUMMEHeHMU MaTemaTuyeckoro annapaTa
npu peweHnn 3agayun. [lonyunn npaBUnbHbLIN
OTBET, HO WCMbITbIBAET 3aTpygHEHUss C  €ero
MHTepnpeTauunen.

NnokasbiBaeT [ocTaTto4yHoe

3 (YyAOBNeTBOPUTENBLHO)

O6yuvalowmincs  OeMOHCTpUpYeT  3HaHUA
yyebHOro marepvana B MWHUMANbHOM
obbeme; MOXeT chopmynupoBaTb
XMMU4Yeckme 3aKOHb, NOHATUA "
onpeperneHnsi, HO MNpu 3TOM, [Jornyckas
6onbLuoe KONMM4ecTBO
HEeMpUHUMNUAanbHbIX OWWBOK; 3HaKoOM C
OCHOBHOW nuTepaTtypow; Aonyckaet
CyLLEeCTBEHHblE OLWMOKM B OTBETe Ha
9K3aMeHe, HO MOXEeT YCTpaHuTb WX noj
PYKOBOZACTBOM MnpenogasaTens

OO6yuvalowmincs BHUKAET B CMbICAT  YCIOBMS
3a4aun, MOHWMAaeT MMaH ee peLleHusi, HO He
MOXeT B MNOSHOM Mepe C  MNOMOLLbIO
MaTeMaTW4yecKoro amnnapaTta peanusoBaTb ee
pelleHve. [lonyckaeT OWMOKN B pasmMepHOCTSX
XUMUYECKUX U (PU3NYECKUX BEMUYMH, MOXET
coenatb  CXeMy, MOSICHSIIOWYK  pelleHune
3agaun.

2
(HeyooBneTBOPUTENBHO)

O6yvarwmmnca He WMMeeT [OCTaTO4YHOro
YPOBHSA  3HAHWSA  OUCUMMNNWHBLI,  NIIOXO
OpueHTUpyeTcs B OCHOBHbIX
MOHATUSAX, TEPMUHAX U ONpefeneHunsx;
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
JornyckaeT npu OTBETE Ha 9K3aMeHe
CYLWeCTBEHHbIE OWWNBKM UM He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLACTBOM
npenogaeatens. [lonbiTka cnucbiBaHWS,
NCNonNb30BaHMWs HepaspeLLeHHbIX
TEXHUYECKMX YCTPOWCTB MIU MOMb30BaHne
noAcKasKon Apyroro Yenoseka.

O6yuvatoLumiics He cnocobeH
npoaHanuanposaTb ycriosue 3agauu,
HamMeTUTb nNnaH ee pelleHus, BblbpaTb
XUMUYECKME 3aKOHbI U MIIOXO OPUEHTMPYETCS B
XUMUYECKMX W (PU3MYECKUX BENUYUHAX, He
Bnageet MaTemMaTU4eCKnM annapaTtom.
MpeacraeneHne 4yxom paboTbl, OTKa3 oOT

BbINOJIHEHNA 3adaHUA

3a4yTteHo

O6yuvatowmiics nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX MEeTOAO0B (PU3NKO-XMMMUYECKOIo

aHanusa, cBOOOAHO OpUeHTUpyeTcs B
OCHOBHbIX  MOHATUSIX, TepMuHax "
onpeneneHusx; MOXeT  0BOCHOBaHHO

nogobpaTtb Cxemy aHanus3a pasfuyHbIX
0OBEKTOB  MPOU3BOACTBEHHOMO  KOHTPOSS;
BbINOMHMN n ochopmun BCE




nabopaTtopHble paboThbl. MpaBunbHO
nogobpan anropuTm peLleHmns
npegnaraemon B Ounete 3agayuv, Mposen
BCe  Heobxogumble  BblYMCNUTENbHbIE
OENCTBUSA, KOPPEKTHO WHTepnpeTupoBarn
pesynbTaThl.

He 3auteHo CyllecTBeHHble OoWnbKkn U He MoXeT

OOyuvalowmincs He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHMSI AUCLUMMINHBLI, HE MOXEeT
chopMynupoBaTb  OCHOBHbIE  MPUHLUMbI
opraHusauumn PUINKO-XUMMNYECKOTO
aHanuaa; MrOXo  OpueHTMpyeTcs B
OCHOBHbIX MOHATMSX W  onpegeneHusx;
JornyckaeT npuv  OTBETe Ha  3a4eTe

YyCTpaHWTb WX [Jdaxke Mnog PYyKOBOACTBOM
npenogasatens. He cmor KoppekTHO
pelwmnTb NPeanoXeHHyo B GuneTe 3agady,
He MoXeT BOCMOMb30BaTLCA
npeanoXeHHbIMM  oopMynamu, He B
COCTOSIHUM YCTPaHUTL MOMapKu Aaxe nop
PYKOBOACTBOM Mpenogasarens

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UM UHbIe MaTepuarbl, HeO6XoaNMbIe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHLIX BONPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB
Kypc 3

1 MeTogbl aHanuTudeckon xmmmun. VIx knaccudukaumnsa n xapakrepuctumka.

2 OcHoBHble TpeboBaHNA kK METO4AM aHanM3a B aHaNUTUYECKON XUMUMN.

3 CpaBHUTENbHasA XxapakTepuCTKa OCHOBHbIX METOAO0B aHANUTUYECKOM XUMUN.

4 paBMMeTpUYECKNiA aHann3, ero 4OCTOMHCTBA U HE4OCTaTKMW.

5 CyLLHOCTb TUTPUMETPUYECKOTO aHanmnsa. [I0CTOMHCTBA U HeAOCTaTKM.

6 TpeboBaHus, NpeabsaBnaeMble K peakuusim B KONIMYeCTBEHHOM aHanmse.

7 CTaHgapTHbIA pacTBOP: €ro HasHa4YeHne 1 cnocodbl NPUrOTOBMEHUS.

8 Cnoco6bl NpUroToBNEHUs CTaHAAPTHOrO pacTBopa LLEeNoYN.

9 TpeboBaHus, NpeabsaBnsemMble K yCTaHOBOYHbIM BellecTBaM. VX HasHayeHe ¥ NpuMepbl UCMOMNb30BaHKUS.

10 MpuroToBneHne TMTpPaHTa CTaHg4apTM3aUnen pacTBopa NPUBIN3NTENBHON KOHLEHTPaLMK Ha NnpuMepe
CTaHOapTHOro pacTBopa rmapokcuga HaTpus.

11 MpurotoBneHne cTaH4apTHOrO pacTBopa No TOYHOW HaBeCKe YCTaHOBOYHOIO BELLECTBA.

12 3aKkoH aKBMBaNeHTHOCTU. Ero ncnonb3oBaHme B aHanNnUTUYECKUX pacyeTax.

13 Mpsimoe, KocBEHHOE N 06paTHOE TUTpoBaHME. PacyéT coaepkaHust aHanM3npyemMoro BeLlecTsa npu
pasnnyHbIX NPUEMax TUTPOBaHUS.

14 OnekTponuTuyeckas Teopusi pactBopoB. CTeneHb Anccoumaunm, Kak KpUTEPU OLLEHKM CUIbl 3r1eKTponuTa.

15 CTteneHb 1 KOHCTaHTa guccoumaummn. akTopsbl, BNMSAOLWME HA CTENEHb Anccounaunn. 3akoH pasdaBneHns
OcBanbaa anga cnabblx 3NeKTponmMToB

16 Ounccoumaums Bogbl. KoHCTaHTa MOHHOMO NPoOM3BEAEHMS BOADI.

17 AKTUBHOCTb, KOI(MULMEHT aKTUBHOCTU, MOHHAS CuUa pacTBOPOB, NX B3aMMOCBSA3b.

18 MpoTonuTtuyeckas Teopusi KUCNOT N OCHOBaHWM. PacyeT pH B pacTBopax LenoYen n CUnbHbIX KUCIIOT.

19 PaBHoBecune B pacTBopax cnabbix KUCNOT 1 ocHoBaHMI. (BbiBog hopmynbl ans pacyeta pH).

20 'Maponus, cteneHb U KOHCTaHTa rugponusa conen. dakTopbl, BAMSAIOWME Ha CTeNeHb rmaponunsa.

21 PaBHOBecKe B pacTBopax rmaponuaytoLumxca conein. (Boieoa dopmynbl Ans pacyeta pH).

22 PaBHoBecKe B pacTBopax crnabbiX MHOFOOCHOBHbLIX KMCIIOT U MHOTOKUCITOTHBLIX OCHOBaHWUNA.

23 BydepHble pacTBopbl: X HasHavyeHne n knaccudukauns. bydepHas eMKoCTb.
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PaBHoBecune B BydepHbix pacteopax. (BbiBog dpopmynsl ansa pacyeta pH).

25 MpuHumMn genctema 6ydepHbIX pacTBOPOB.

26 OO6Lwue NprHLMNbI NOCTPOEHNST KPUBBLIX TUTPOBaHUS. Bbibop nHaMkaTopos.

27 KMCNOTHO-OCHOBHbIE MHAMKATOPLI. VIX CTPOEHME 1 NPUHLUN OENCTBUIS.

28 MoHHas Teopus KUCMOTHO-OCHOBHBIX MHAMKATOPOB. IHTEpBan nepexoAa OKpacku 1 nokasaTernb TUTPOBaHUS
WHOWMKaTOPOB.

29 XpomodhopHasi TeOpust KUCIIOTHO-OCHOBHbIX MHAMKATOPOB.

30 MpuHUKMN BbIGOpa KNCMOTHO-OCHOBHLIX MHAMKATOPOB. MHAMKaTOPHbIE OLWNBKN, NPUYUHBI UX BO3ZHUKHOBEHUS.

31 PacyeT nHamkaTopHbIX OLWMOOK.

32 .
Pac4yeT 1 nocTpoeHne KpMBbIX TUTPOBAHUS CUSbHBIX KUCITOT U LLENOYEN.

33 CpaBHUTENbBHbIN aHann3 KpMBbIX TUTPOBAHUA CUMNBbHBLIX U CNabbiX KUCIOT.

34 Pacqu N NOCTPOEHUE KPUBbLIX TUTPOBAHUSI CNabblX KUCIOT M OCHOBaHMUIA. MNpUYnHBI OTCYTCTBUSA CKadka Ha
KPVBOW TUTPOBAHWS.

35 I'IoproeHme szlsoﬁ TUTPOBaHUA cnNabon KUCNOTbl CUMNbHBLIM OCHOBaHWeM (Ha npumepe kucnotbl ¢ pK=4,
CO0k=0,1 M, Vk =100 mn.)

36 KpwvBble TUTpoBaHMs cnabblX MHOFOOCHOBHBIX KUCMOT U MHOTOKUCIIOTHBLIX OCHOBaHWUA. Ycrnosue
anddepeHUMPOBAHHOIO CTYNEHYaToro TUTPOBaHMS.

37 Peakuuun komnnekcoobpasoBaHus. OCHOBHbIE XapaKTEPUCTUKMA KOMMIEKCHBIX COeANHEHWNIA. [JeHTaHTHOCTb
nvraHaos.

38 HepocTaTtky KOMMNEKCUMETPUYECKOTO TUTPOBAHUSA C UCNOMNb30BaHWE ManoAeHTaHTHbIX NUraHaoB.
KomnnekcumeTpuyeckoe - U KOMMIeKCOHOMEeTpUYeCcKkoe TUTPOBaHNE.

39 KomnnekcoHbl: npumepsbl, CTPOEHUE 1 CBOMCTBA.

40 [MpoTonuTnyeckme CBONCTBA KOMMIIEKCOHOB.

41 Bbibop onTrMarnbHbIX YCNOBUIA KOMMIIEKCOHOMETPUYECKOTO TUTPOBaHMS.

42 MpenmyLLecTBO UCMONb30BaHUSA KOMMMEKCOHOB B TUTPUMETPUYECKOM aHanuse.

43 KoHLeHTpauMoHHas 1 yCroBHas KOHCTaHTbl YCTOMYMBOCTU KOMMNIIEKCOHAaTa.

44 PacueT yCnoBHOM KOHCTaHTbLI YCTOMYMBOCTU KOMMekcoHaTa. ObnacTb ee Ncnonb3oBaHus.

45 Pac4eT n noctpoeHne KpmBbIX KOMMIEKCOHOMETPUYECKOrO TUTPOBAHWS.

46 MeTannovHamkaTopsl, UX CTPOEHME U NPUHLMIN OeNCTBUS.

47 TpeboBaHusA K MHOUKATOPaM B KOMMIIEKCOHOMETPUYECKOM TUTPOBaHUM.

48 O6Lwan xapakTepncTMka MeTOA0B 0CaaMTENbHOrO TUTPOBaHMS.

49 OnpepneneHne TOYKM 3KBMBANEHTHOCTU B apreHTOMeTpUN.

50 YpaBHeHue HepHcta gna 34C ranbBaHN4YECKOro afieMeHTa.

51 BbiBOA ypaBHEHUA HepHCTa ons anekTpogHoro noteHumnana.

52 dopma 3anmcy ypaBHEHUs1 HepHCTa anekTpogHOro noTeHumana ans pasnmyHbiX BUOOB peakLuii.

53 CTtaHOapTHBIN OKUCTIUTENbHO-BOCCTAHOBUTENBHLIN NoTeHuman (EQ) n cnocob ero onpegeneHus.

54 PacuyeT kOHCTaHTbI paBHOBeCHKS OKVICJ'IVITeJ'IbHO—BOCE)TaHOBMTeﬂbHOI7I peakumnn. OueHka BO3MOXHOCTH
NCMNOMb30BaHUSA OKUCINTENBHO-BOCCTAHOBUTENBHON peakumm B TUTPUMETPUHECKOM aHanmse.

55 OxkncnuTenbHO-BOCCTaHOBUTENbHbIE MHAMKaTOPLI. MNpuHLMN nx nogbopa.

56 Cnoco6bl onpefeneHns TOYKM 3KBUBANEHTHOCTM B OKUCIIUTENBHO-BOCCTAHOBUTENBHOM TUTPOBAHMUM.

57 Ycnosusa npoBedeHnsa nNogoMeTpUYeCcKoro TMTPOBaHMS.

58 MpuroToBneHne cTaH4ApTHOrO pacTBopa NepmaHraHaTa Kanusi Mo TOYHOW HaBecke yCTaHOBOYHOMO
BellecTBa.

59 Ycnosus nposegeHns nepMaHroHaToMeTpuMm.

60 KanunnsapHbi anektpodopes. CylHOCTb U Ha3HavyeHue. BHyTpeHHSA opraHM3aums kanunnspa,
BO3HWKHOBEHMWE 3NEKTPOOCMOTUYECKOrO NOTOKA.
TeopeTnyeckme oCHOBbLI METOA4A MOHOOOMEHHON XxpomaTorpadun. Knaccudmkaumsa. AnnapatypHoe

61 odhopMIeHne 1 TeXHMKA BbINOMHEHNST aHanu3a Ha NpuMepe onpeaeneHns CoaepXKaHus MarHus 1 UMHKa npuy
UX COBMECTHOM MPUCYTCTBUMN HA @aHUOHUTE.

62 "enb-xpomatorpadums. OCHOBHbIE MPUHLIAMNbBI M Ha3Ha4YeHUs meToaa. [perMyLlecTBa U He4OCTaTKU.

63 BoeicokoadhdhekTnBHas xuakoctHasa xpoMaTorpadusi. OCHOBHbIE NMPUHLUMIbI Y HA3HAYEHNUS MeToAa.
MpenmyuiecTBa U HeJoOCTaTKW.

64 MeToabl Ka4eCTBEHHOIO N KONMYECTBEHHOIO aHanusa B ra3oBon xpomaTorpaduu.

65 HenopgpwxHble dasbl n TpeboBaHWs, NpeabsaBnseMble K HAM. XpomaTtorpaduyeckme 4ETEKTOPbI.

66 OcHoBHbIE KpUTEPUU XpOoMaTorpaduryeckoro pasgeneHms: aeKkTBHOCTb, pa3peLleHne U CENEKTUBHOCTb

KOJTOHKW.




MposiBuTEnbHBIM METO B ra3oBoi xpomaTorpadpun. Bua anddepeHumanbHoOn xpomaTorpammel, eé

67 OCHOBHbIE NapameTpbl.

68 Knaccudumkaums, HasHadeHne 1 OCHOBbI METOAA ra3oBon Xxpomatorpadun. MNMpuHumnuansHasa cxema raaoBoro
XpomaTtorpada U TeXHMKa BbINOMHEHNs aHanuaa.

69 PacnpegenutenbHas xpomatorpadusi. Cyu.u:iocn: MeToAa, annapaTtypHoe odopMreHue. bymaxHas
xpomaTtorpadmsi. YCTaHOBNEHNE XMMUYECKOW NPUPOAbLI U KONNMYeCTBa KOMMNOHEHTOB.

70 TOHKOCJ‘IOVIl:IaH xpomaTtorpacums. CywHoCcTb MeToAa, annapaTtypHoe oopmMneHne. YcTaHoBNEHNE
XMMNYECKON NPUPOALI U KONMYecTBa KOMMNOHEHTOB.

71 KonoHo4yHasa agcopbumoHHasn xpomaTorpadums. Onbitel M.C.LiBeTa. KayecTBeHHas 1 KonnyectseHHas
naeHTudmrkaumsa pasgensieMblx BELLECTB.

72 TeopeTnyeckne ocHoBbI XxpomMaTtorpadun. Teopms TeopeTUYECKNX Tapernok.

73 Knaccudukaumsa xpomaTtorpaduyecknx MeTogoB aHanusa B 3aBUCUMOCTHM OT cnocoba npoBeaeHus —
3MNI0EHTHas!, BbITECHUTENBbHAsA N OpoHTarnbHas.

74 Knaccw@mxal:l,m Xpomatorpaguiecknx MeToaoB aHanmsa B 3aBMCUMOCTU OT NPUPOAbI MOABMKHON U
HenoaBMXKXHON hasbl 1 annapaTypHOro 0YOPMITEHNS.

75 CyLHOCTb nNpolecca xpomaTorpadguu.

76 OnucaTb NPUHUMN NIOMUHECLIEHTHOrO aHanusa. dnyopumeTpus.

77 OnucaTb NPUHLUMN PEHTrEHO(NTYOPECLIEHTHOrO aHanmnsa.

78 CnekTtpochoTomeTpuyeckoe onpegeneHme KOHLIEHTPALMN KOMNOHEHTOB B CMECH CBETOMOMOLAOLIMX
BELLECTB — aHanm3 CMecu AByX KpacuTenen.

79 OnpepeneHune xenesa npyv NOMOLLU CyfnbdOCanUUUITIOBOM KUCHOTbI.

80 Onucatb meToabl onpe/eneHust KOHLEHTpaunm (MeToa kanubpoBoYHOro rpaduka, [OH6ABOK, CPABHEHUS U
anddepeHumansHon goTomeTpum). NpermMyLlecTBa U HEAOCTATKU KaX0ro MeToza.

81 Bbibop cBeTohmnbTpa. PakTophbl, BAUSIOWME HA ONTUYECKYIO MIOTHOCTL. YyBCTBUTENBLHOCTD
GHOTOMETPUYECKNX METOOOB.

KonuyecTBeHHbIN aHann3 MeTo4oM MOSEKYNAPHOW cnekTpockonun. BeiGop ycnosun hoToMeTpupoBaHns

82 O HOKOMMOHEHTHbIX pacTBOPOB. MosAACHUTL HEOOXOAMMOCTb (HOTOMETPMPOBAHMS OTHOCUTENBHO pacTeopa
CpaBHeHWs n 0obaBku kK GeCLBETHLIM PacTBOpPaM OKpaLUMBAOLLNX PEAreHTOoB.

83 Matepuan onTudeckorn annapaTypbl, MOHOXPOMATOPbI, CBETOMUNBLTPLI U AETEKTOPSLI.

84 OcHoBHbIe y3nbl npnbdopoB abcopOLMOHHON cnekTpockonuu. NepeyncnnTs UCTOUHUKM U3NyYeHns Ans
Nosy4YeHUsi CNEKTPOB B pasfnnMYyHOM AManasoHe AJIMH BOJSH.

85 Onucatb MeTof MOnekynsapHo-abcopObLUMOHHON ¢)0Tomejpmm. XapaKTepME:TMKa MOMNEKYNSPHbIX CNEKTPOB
nornoweHnd. UK n Yo cnektpockonus (KOMYECTBEHHbIW U KAYEeCTBEHHbIN aHanm3 sTumMn metogamu).
Onucatb MeTo aTOMHO - abCcopOLUMOHHOM cnekTpockonuu. MNMepeuncnnTe cnocodbl aToMmnsauun BeLLecTBa.

86 OnekTpoTepMmmnyeckas atommsaumsi. lNnaMmeHHO-3MUCCUOHHAs cnekTpockonus. Pasnnyne mexay aToMHO —
abcopOLUMOHHON 1 NNaMeEHHO-3MUCCUOHHON. NMpenMyLLecTBa U HeQOCTaTKM METOL0B.

MpeacraButb 3akoH byrepa-IlambepTta-bepa B nnHetHomM 1 cteneHHOM Buae. AGAMTUBHOCTb ONTUYECKON

87 nNNoTHOCTU. CBSA3b ONTUYECKOW NNOTHOCTM C nponyckaHneM. MonsipHbI KO3 ULMEHT NOrMOLLEHNS.
OrpaHuyeHns 1 ycrnosus NPUMEHMMOCTH 3aKOHa.

HasBaTb Tpu cnekTparnbHble 06n1acTu, B KOTOPbIX M3y4aeTcs NOrnoLweHne cBeTa BELLECTBOM U

88 COOTBETCTBYHOLLUME METOAbI CNEKTpockonuu. N3bupartenbHoe NormnoLweHne cBeTa BELLECTBOM.
Knaccudumkauma MeToaoB CNeKTPOCKOMUN.

CyLLHOCTb NpoLuecca B3aMMOAENCTBUS BELLECTBA C 3fIEKTPOMArHUTHbIM n3nyyeHvem. MNpeacraBntb npouecc

89 NOrfoLLeHNs cBeTa C TOYKM 3peHNs U3SMEHEeHNS BHYTPEHHEN SHeprim uccnegyemoro sewectsa. Jatb
00BbACHEHNE MOHATMIO «KKOPMYCKYNSPHO-BOSTHOBOW Ayann3my.

90 OnucaTb MeTof KOHOYKTOMETPUYECKOrOo TUTPOBAHUS N MPUHLMN HaXOX[EHMA TOYKM SKBUBANEHTHOCTM Ha
npuMepe KUCIOTHO-OCHOBHOMO TUTPOBaHMS. 3aBUCUMOCTL hopMbl kpmBo BUT oT yacTtoTel reHepatopa.

91 [atb nonHoe BblpaxxeHue obLLen NPOBOAUMOCTU SHENKM EMKOCTHOIO Tuna. AKTUBHASA U peakTMBHas!
coctaensowas. OTnnyme BblICOKOHaCTOTHLIX METOAOB OT HU3KOYACTOTHbIX.

92 MpeacTtaBuTb CYLLHOCTb NpoLecca HEKOHTAKTHOMO BbICOKOYACTOTHOIO TUTpoBaHus (BYT). Mpeumyiectea n
HegocTaTku. Tunbl s4eeK, NPUMEHSIEMbIX B BbICOKOYACTOTHOM TUTPOBAHUN.

93 CxeMma ycTaHOBKM A4S onpeaeneHns anekTpuyeckon nposognmocTti. KoHcTaHTa cocyaa. Tok pasbanaHca
MocTa.

04 Mpsimasi koHoykToMeTpus. HasHavyeHne, npemmyLlecTBa u HegoctaTku. OB bACHUTL NPUYUHY OrPaHUYEHHOTO
NPUMEHEHNSI.

95 OOBACHUTB NPUYUHY aHoMasbHO BbICOKOWM MOABMXXHOCTU NPOTOHA M MTMOPOKCUN-MOHA B SFIEKTPUYECKOM None.
3aBNCMMOCTb 3MEKTPUYECKON NPOBOANMOCTM OT TEMNepaTypbl.

BnusiHne koHUEHTpauum cunbHbIX U criabbiX SMeKTPONIMTOB Ha 3MNeKTPONpPOBOAHOCTL. [MpeactaButb rpacdukm

96 3aBUCUMOCTY YAENbHON N 3KBMBANEHTHOWN 3NEKTPONPOBOAHOCTU OT KOHLEHTPALIMM CUTBHBIX 1 CNabbix
3MNEKTPONINTOB.

97 OKBUBanNeHTHasi aNeKTPONPOBOAHOCTL Npy 6eckoHeYHOM pa3baBneHnn. 3akoH HE3aBUCHMMOrO OBUKEHMUS

NOHOB. d)opmyna KonbpayLua — 3aBMCUMOCTb SKBUBANIEHTHOMN ANEeKTPOonpoBOAHOCTU CUJSIbHbIX 3NTEKTPOJINTOB.




[aTb noHATNe yaensHOW, 3KBMBANEHTHOW U 3reKTponpoBoaHOCTU. MpeacTaBntb pa3amepHOCTb.

98 CooTHoLlEeHMe yaenbHOW 1 9KBUBANEHTHOW 3MeKTPONpPOBOAHOCTMY.
OxapakTepu3oBaTb METO KOHAYKTOMETpU4ecknx nccnegosaHnin. O6bACHUTL CYLLIHOCTbL MpoLecca

99 3MEeKTPONpPoOBOAVMOCTH PAcTBOPOB 3MEKTPONUTOB. NokasaTb CBA3b BENNYNHbBI SMEKTPONPOBOLAHOCTU
pacTBOpa ANeKTPonMTa 1 ero ConpoTMBIIEHMS.

100 |lMpakTnyeckoe NpUMeHeHne MeTo4oB KyNOHOMETPUYECKOro aHanmnsa.

101 MpeactaBnTb NpenmyLLEecTBa KyTOHOMETPUYECKOTO aHanm3a (kak MPSIMOro, Tak U KOCBEHHOIO) nepeq
KnaccuyeckMMmu MeToamMm aHanuaa.
Onucatb cnocob onpeaeneHns coaepkaHus Tmocynbdarta HaTpusi METOAOM KyNTIOHOMETPUYECKOrO

102 | TuTpOBaHWsA. Peakumu, onvcbiBaloLLme areKTPOXUMNYECKOE MNoSyYeHe peareHTa u ero B3anMogencTeme ¢
onpegensieMbIM BELLECTBOM NMpW onpegeneHnm Tmocynsdara HaTpus.
OnucaTtb cnocob onpeaeneHns cogepxaHus KUCnoTbl METOAOM KyITOHOMETPUYECKOro TUTpoBaHuA. Peakunu,

103 |onucbiBaloLLME INEKTPOXMMUYECKOE NOMNyYeHNe peareHTa 1 ero B3aumoencTare ¢ onpegensemMbim
BELLIEeCTBOM Npu OnpeaeneHnun KUcnoT.

104 | OcHOBHbIE NPUHLUMMBI (PUKCALMUN KOHEYHOW TOYKM TUTPOBAHWS (TOYKM SKBUBANEHTHOCTN) B KyNIOHOMETPUM.

105 |Ycnosus npoBedeHUs KyTOHOMETPUYECKOrO TUTPOBaHUS.

106 | CyLHOCTb KOCBEHHOW aMnepocTaTMyeckon KyrnoHoMeTpun. Cnocobbl anekTporeHepaumm TuTpaHTa.

107 | OnekTporpaBMMeTpUYECKM aHann3. HasHayeHne meToaa, KpaTkas XxapaKkTepucTuka.

108 |Cxema yCcTaHOBKM A4S NPSAMOM NOTEHLMOCTATUYECKON KYNTIOHOMETPUM. XUMUYECKUIA KYNTOHOMETP.

109 | OnpegeneHne KonMYecTBa ANEKTPMYECTBA B NPSMON NOTEHLMOCTATUYECKOW KYNTOHOMETPUN.

110 Bbi6op noTeHumana paboyero anekTpona B NpSAIMON NOTEHLMOCTATUYECKOW KyroHOMeTpun. [atb
onpegerneHne NOHATUIO «MOTEHUMan BblAeNeHNs BELLIECTBAY.

111 Mpamas KynoHoMeTpus. SNEKTPOXNMNYECKME peakLmmn, NPUMEHsSeMbIe B MPAMON KyNTIOHOMETPUW.

112 OxapakTepu3oBaTb MeTobl aHanu3a, OCHOBaHHbIE Ha 3akoHe Papages (NpsMas/kocBeHHas,
amnepocTaTuyeckasi/noTeHunocTaTnyeckas KyrioHOMeTpus).

113 | Ycnosus npoBeaeHUs KyrioHOMeTpUYeCKoro aHanmaa.

114 OCHOBHbIE NMPUHLMMbI KYJTOHOMETPUYECKNX UccrefoBaHni. OnmcaTtb NpoLecc aMeKTPOXMMUYECKOro
npeBpalLeHns BeLecTBa Ha 3NekTpoae C UCMonb3oBaHneM 3akoHa Papages.

115 OxapaktepusoBaTb MeToabl namepeHmsa S4C B noTeHunMomeTpmun (KOMNEHCALUMOHHbBIA 1 HEKOMMEHCALMOHHbIN
MeTOoA).

116 | lMNpeumyLiecTBa NOTEHLMOMETPUYECKOTO TUTPOBAHUSI Nepes KNacCcu4yeckummn MeTogamu.

117 OcaguTenbHoe, KOMMNIIEKCOHOMETPUYECKOE, OKUCIUTENBHO-BOCCTaHOBUTENBbHOE TUTpoBaHue. OCHOBHbIE
NPUHUUMBI.
OxapakTepu3oBaTb KOCBEHHbIE METOAbI NoTeHUuoMeTpun. OnrucaTb NPUHUMN NOTEHLMOMETPUYECKOTO

118 | TUTpOBaHMA Ha NpMMepe KUCIOTHO-OCHOBHOTO B3anuMOAeNCTBUS. MHANKATOPHbIE 3NEKTPOLAbl KUCIOTHO-
OCHOBHOIO TUTPOBaHMS.

119 OnuvcaTtb MeToAbl onpeAeneHns KOHLEHTpauuy B NpsiMo NOTEHLMOMETPUM (METOA rpagynpoBOYHOIO
rpadmka (+kanmbpoBKa aneKkTpoaa), KOHLEHTPaLVOHHOTO aremMeHTa, 400aBoK 1 np.).

120 |[lMpuBecTn NpuMepbl NCNONb30BAHUSA NOHOMETPUU.

121 OnuncaTtb KOHCTPYKLUMIO 1 BbIBECTM MOTEHLMAN CTEKISIHHOIO anekTpoda. lNepeuncnuTb ero npevmyLuecTsa 1
HeJocTaTKu.

122 Mepeuncnutb BUAbLI MeMBpaHHLIX aNeKTpPoaoB. KpaTko oxapakTepm3oBaTth Kaxabl BUA, NpeactaButb
KOHCTPYKLMIO.

123 | Pepokc anektpogbl. laTe onpeaeneHne 1 BbIBECTU NOTEHLMAN XMHMIMAPOHHOTO 31ekTpoaa.

124 MpuBecTn NpyMepbl 3NeKTPoA0B BTOPOro poga. OnncaTb KOHCTPYKLMIO 1 BEIBECTU NOTeHUman
xnopcepebpsHoro anekTpoaa.

125 [atb onpepenexHve pyHKUUSIM 3MeKTpoaa CpaBHEHNSI U MHAMKATOPHOTO 3reKkTpoaa, NpMBeCcTM npumMep
kaxgoro. NepeuncnuTb TpeboBaHus, NpeabsaBNseMble K HAM.

126 OcCHOBHbIEe NPMHUMMBI KnaccuduKaLlmum anekTpoaos (Mo Ha3HavYeHuto, Mo MexaHn3My BO3HUKHOBEHUS
noteHumana). Obpatumble 1 HeobpaTuMble anekTpodbl. [pMBeCTV NpUMeEpbI.

127 MpeactaBnTb NPMHUMN paboThl ranibBaHUYECKOrO rieMeHTa, ero cxemarudeckoe n3obpaxxeHne, NPoLLECChI 1
peakuuu, npoTekatoLme Ha anektpogax. MNMpuHumn pacyeta 3C ayeriku.
[atb onpepeneHve cTaHOAPTHOrO AMeKTPOAHOro noteHumana. OnmMcaTe KOHCTPYKLMIO Y Ha3HaYeHne

128 |cTaHgapTHOro BOAOPOAHOrO 3MeKTpoaa, a Takke cnocob nsmepeHns ctaHgapTHOro aNekTpo4HOro
noTeHuuana

129 OnucaTtb npouecc BO3HNKHOBEHWS MOTeHUMana Ha rpaHuue pasgena a3 metanimyeckuin anekTpoa-
pacTteop. [pencrasutb ypaBHeHne HepHcTa.
[atb onpenenexHve TepMUHaM: 3MEKTPOS, ANEKTPOXMMMYECKas peakuusl, arneKTpoXnMmnyeckas suerka

130 | (0BpaTnTb BHMMaHWe Ha pas3nuuMsa NpuHUMNa SeNCTBUSA rarilbBaHMYECKOro afieMeHTa 1 anekTponuaepa).
MpeacTaBuTb CBA3b raribBaHUYECKOrO 3N1EMEHTa W ANEKTPOSNIMTUYECKON AYENKU.
OxapakTepusoBaTb MeTOA NOTEHLMOMETPUYECKOTO aHanm3a (OCHOBbI METOAA, [MaBHble HanpaBneHus

131 npumMmeHeHus). MNMpuBecTu knaccudmKaLmio NOTEHLMOMETPUYECKUX METOA0B aHanm3a (MOHOMeTpus,

penoKcuMeTpus U T.4.).




CyLLHOCTb 9nekTpoXnMm4ecknx Metogos aHanmaa. Knaccudpukaumna SXMA no nonyvyaemomy
aHanuTU4ecKoMy curHany.

132

133 | AKKpeaMTOBaHHbIE aHaNUTMYeckne nadopatopumn. MeToankn BbIMOSTHEHUSA 3KCMEPUMEHTOB.

134 | MeTponornyeckoe obecneyeHne aHanmaa.

135 Knaccndukaumns @XMA no ncnonb3oBaHUIO aHanNMTUYECKOro curHana.

136 | Knaccudukaums @XMA no pmsmko-xMMmn4eckum CBOMCTBaM CUCTEMBI.

137 Mpeumywectsa n HegoctaTkm GXMA.

138 |Cxema knaccuyeckoro XMMm4yeckoro aHanmaa. Otanbl NpoBeaeHnst aHanmaa metogamm ®XMA.

139 XapakTepucTuKn aHanuTudeckoro curHana. Knaccndukauns MetogoB aHarnmMTUY4eCckon XMMum no NpuHLmMny
NonyyYeHnst aHanNMTUYECKOro curHana.

AHanuTuyeckmit curHan. CBoNCTBa BELLECTB - UHTEHCUBHbBIE U SKCTEHCUBHbLIE. I'Ionyqume aHannTn4eckoro
CuUrHana.

140

141 CyLHOCTb U3MKO-XMMUYECKMX MeTo4oB aHanu3a. Mecto ®XMA B CTPYKTYype XMMNYECKOro aHanusa.

5.2.2 TunoBble TeCTOBLIE 3a4aHuUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHNA (3a4a4u, KeUCbl)

5 cemecTp.

1.Bbluncnutb MOMAPHYK KOHUeHTpauuio akemBaneHta H2SO04 n T H2S04/CaO ecrm T H2S0O4 =0,004852
r/mn.

2.Kakyto HaBecky siHTapHol kucnotbl (H2C4H404) cnepyet B3sTb, 4TOObl Nocre ee pacTBOPEHUS B MEPHOM
kon6e BMecTmocTbio 200 cm3, Ha TUTpoBaHMe 25 cm3 nony4vyeHHoro pacteopa nowro 4,2 cm3 0,1 H. pactBopa NaOH?

3.0npegenutb  XeCTKOCTb  H-kaTMOHMpOBaHHOM  BOAbl, WUCMOMb3YEMOW ANs  YMEHbLUEHUs  30SIbHOCTU
Lenntnossbl, ecnu Ha TutpoesaHne 300 cm3 Boabl 3aTtpadeHo 0,86 cv3 0,01 H pacTBopa TpunoHa b

4. PaccuntaTb OKUCMUTENbHO-BOCCTAHOBUTENbHLIA MOTEHUMAan B TOYKE 3KBUBANEHTHOCTM Mnpu TuTpoBaHum 0,1m
pactBopa FeSO4 0,1 m pactsopom KMnO4 B npucytcteun H2SO4 (H+ =1 mons/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npegenutb cogepxaHmeNa2S (r/gm3) B Oenom uienoke cynbgaTHOW Bapku Lenmonosbl, ecnv 10 cm3
wenoka pasbaesunu B kon6e250cm3. K 25 cm3 nonydeHHoro pacteopa gob6asunm 5,0 cm3 0,1 H pacTBOopa 1ioga M Ha
obpaTtHoe TuTpoBaHue 3atpatunu 1,86 cm3 0,1 H pacTBopa TMocynbdarta HaTpus (K=1,052).

6.lpynna ctygeHToB Oblna HanpaBneHa Ha NeTHW npakTnky B nabopatopuio YT « TOK Cr16». lMockonbky
PYKOBOACTBO MpeanpuaTva 3avHTepecoBaHO B noabope MonoAbix MNepCcrnekTMBHbIX CNeunanucToB, Ans MNPOBEPKM
HaBbIKOB CTYOQEHTOB M WX KOMMETEHTHOCTb MM ObINI0 MPEANOXeHO PeLnTb HEecKonbko 3apady. PacteBop Auxpomarta
Kanus Ons onpedeneHusl XUMWYEcKoro noTpebneHus Kucrnopoda [AOMKEH WMETb MOSMSPHYK  KOHLEHTpauuio
akBmBaneHta 0,25 monb/om3. [Ona onpeaeneHus koHueHTpauum K2Cr207 TUTPUMETPUYECKMM METOAOM Heobxoaumo
o6ocHOBaHHO BbIbpaTb MHAUKaTOp. YTO M Kakum obpasom HeobxoauMMo caenatb B Criyvyae, ecnv AaHHbI pacTBOp He
VUMEET HY>KHOW KOHLeHTpauumu (YKpenuTb, pa3baButb)?

6 cemecTp.

7.BblpasnuTe onTMYEeCKyro NIOTHOCTb B NpoueHTax nponyckaHusa: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; o) 0,437;
e) 0,413

8.Mpu anekTponuse pactBopa, cogepxallero noHsl Me (lll) npu cune Ttoka 1,0 A 3a 35 muH. Ha katoge 6bino
BbligeneHo 0,3772 r metana. NpuHsaB Bbixog no Toky paBHbiM 100 %, onpeaenuTe, Kakon 3To MeTann

5.3 MeToanyeckne marepuanbl, onpegensiolime npoueaypbl OLleHUBaHUA 3HAHUN, YMEHUI, BNnageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyTO4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMmm4eckomn
3a40/MKEHHOCTHN

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6rYMNTA
«lMonoxeHne o0 NpoBeAeHMU TEKYLLIEro KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOUYHON aTtTecTtauum 00yyatoLLmMXCsi»

5.3.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTayum No AucumUniIMHe

YcTHada + MucemeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

5.3.3 OcobeHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum nNo AUCUMNInHe

B TeyeHune yuebHOro roga BbINOMHATCS OBE KOHTPOSIbHbIE PaboThI.

Mpn npoBefeHUN 3K3ameHa Bpemsa NOArOTOBKM K OTBETYy cocTaBndeT He 6one 40 MuH (Ha pelueHue kenca - 1
yac). B ato Bpemsi BXOOUT MOAroTOBKA OTBETA Ha TeOPETMYECKU BOMPOC U peLleHue npakTuydeckon 3agaun. [Ons
BbIMOMHEHNS MpaKTU4ecko 3agaym obyvalowemycs Heobxooumo uMeTb npu cebe KanbkynaTop. Heobxogumasi
cnpaBoYHas nuTepaTtypa NpefocTaBnseTcs.

CTyOeHTbl, BbIMOMHMBLUME BCce TpebOBaHWUsI TEKYLLEro KOHTPOSs, Ha 3aveTe OTBEYaloT Ha [Ba TEOPETUYECKUX
BOMPOCa U peLlarT OfHY NpaKkTu4eckyto 3agady. Bpemsa Ha nogrotoBky coctaBnsieT 30 MUHYT.

MpenogaBaTenb BnpaBe 3aAaTb HECKOMbKO AOMOSHUTENbHbIX BONPOCOB.




6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
lpomos, H. B., TapaH, | AHanuTuyeckass Xumuss U HosocnBupck: http://www.iprbooks
O. 1. PUINKO-XMMMYECKME HosocnBupckuin hop.ru/91181.html
MeToabl aHanusa. COOopHUK rocyaapCTBEHHbIN 2018
3ajay C OCHOBaMu Teopun u TEXHUYECKUN
npuMepamu peLLeHui YHUBEPCUTET
CynbguHa, T. U. AHanuTuyeckaa Xxumua U1 A http://www.iprbooks
PU3NKO-XUMMYECKme CapaTK/IB' Av Tn 3p 2018 hop.ru/70757 .html
MeTOoAbl aHanusa eAna
AnapHes, A. U., |AHanutnyeckas xummns  n HosocnBupck: http://www.iprbooks
KasakoBa, A. A., | PuUsnko-xummdeckme HosocnBupckuin hop.ru/91180.html
AnekcaHgposa, T. 1. | meToAbl aHanusa rocyqapCTBEHHbIN 2018
TEXHUYECKNIA
yHuBEpcuTeT
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
r.o. TnMpyrno, O.B.|Xpomatorpaguyeckme M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
denoposa, P. A.|meTtogbl aHanusa [TekcT]: Hayku PO, BLUT3 2017 metod/kafobshineor
Cmnt y4eb. nocobue cnerynTtp. - CNe.: gh/18.pdf
BWTS CMerynrTa
W.H. OMmutpeBny AHanuTuyeckas  Xumus M| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
punsmnKo-xummueckme obpazoBaHusi PO, C.- metod/kafobshineor
MEeTOAbI aHanusa: | [etepB. roc. yH-T NPOM. gh/1583455919.pdf
onTtnyeckne MEeTOAbl [ TexHonornm n gusarnHa, 2020
(Bonpocbl, TecTbl U OTBEThI): | BbICLL. LK. TEXHONOMMMN U
yyeb. nocobne 3HepreTuku. - CaHkT-
MeTepbypr: BLUT3
cneryntg
O.B. ®époposa, W.H.|AHanutnyeckaa xumus 1| M-BO HayKM U BbICLLETO http://nizrp.narod.ru/
OmntpeBuny, O.C. | bumsmko-xummn4yeckmne obpasoBaHusa PP, C.- metod/kafobshineor
AHgpaHoBUY meToAb! aHanmsa: | Metepb. roc. yH-T NMpom. gh/1590531987.pdf
KONMMYECTBEHHbIN aHanus: | TexHonormi u ausanHa, 2020
MeToA. yKasaHus ANA | BbICLU. LK. TEXHONOMN U
nposedeHns nabopaTopHbIX |  aHepreTuku. - CaHKT-
paBotr. — 4-e u3g., Aon. u MeTep6ypr: BLUTI
uenp. cneryntg
JlbicoBa C. C., |AHanuTuyeckass xumusa U http://publish.sutd.ru
CkpunHukoBa T. A., | pu13auKko-xmummnyeckune Itp_ext_inf_publish.p
3esaukun 0. 3., |meToapl aHanusa. CaHkT-lMeTepbypr: 2018 hp?id=201871
MbisHuko  J1. B., | OnekTpoHHblEe  CnekTpbl U cneryntg
Bopona C. B. CTpOeHune OpraHnyecKmnx
coeiHeHUN
KapaceBa, H. A, |Onektpoxmmuyeckmne Jlvneuk: JInneuxnin http://www.iprbooks
dapadcoHosa, O. B. MeToAbl aHanmaa rocyapCTBEHHbIN 2019 hop.ru/99158.htmi
TEXHUYECKUN
yHuBepcuteT, 35C ACB
Tarnuebin, A. C. OneKkTpoxmMmmnyeckue PocToB-Ha-[loHy, https://www.iprbooks
MeToAbl aHanu3a TaraHpor: N3gaTtenscteo 2021 hop.ru/121893.html
KOxHoro dheaepanbHoro
yHMBEpCUTETA
U.H. Omutpesnd [n | DUsmko-xummnyeckue http://nizrp.narod.ru/
ap.] MeToabl aHanmsa  [TekcT] M-B0 0BpPasOBaHUS! metod/kafobshineor
YA XpomaTorpaqmquKme Haykn PO, CT6 TP, - 2014 gh/9.pdf
MeToAabl  aHanusa:  y4eb. CI6.- CM6rTYPM
nocobne Ans  CTyAeHTOB -
3a04HON PopMbl 06YyHEHNs
U.H. Omutpesndy [n | DUsmko-xmmmnyeckune http://nizrp.narod.ru/
ap.] MeToabl aHanusa. [TekcT] M-B0 06pa3oBaHysi 1 metod/kafobshineor
Y.l OnekTpoxnMmmnyeckme Hayku P®,CT6 [TYPT. - 2014 gh/8.pdf

mMeToAbl aHanusa: yvebHoe
nocobve Ana  CTyOeHToB
3a04HOM POpMbI OBYyYEHMUS

Crne.: CNertypri




U.H. OmutpeBny [u
Ap]

DuU3NKO-XMMUNYeckune http://nizrp.narod.ru/

MeToabl aHanusa. [TekcT] M 6 metod/kafobshineor
Y.ll.  Ontnyeckue meTOAbI - BO 00pasoBaHis v gh/7.pdf
. Hayku P®, CT6I TYPI. - 2014
aHanusa: y4eb. nocobue CH6.- CAGETYPN
Ans CTyOeHTOB  3a04HOWN "

dopmbl 06yHeHMA

6.2 MNepe4eHb NnpodcdeccrmoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnnoTeyHasa cuctema "Anbykc" [OnekTpoHHbin pecypc]. URL: http://www.ibooks.ru/

6.3 NepevyeHb NULEH3UOHHOIo 1 CBOGOAHO pacnpoCTpaHAeMOoro NporpamMmMHoOro obecne4vyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HeOGX0AMMON ANA OCYLIEeCTBIIeHUs obpa3oBaTeNibHOro
npouecca no AUCUUNIIMHE

Ayauntopus

OcHalleHune

B-316

BbiTsXXHble WKadbl, BeCbl aHanuTU4eckne, KOMMMEKT NOcyAbl ANA KONMYECTBEHHOro aHanusa
" BOOOMOATOTOBKM, BaKyyMHbI CYLUUNbHbIN wkad, anekTpuyeckne NAUTKN.
CneuunanuaupoBaHHas YyyebHaa nabopatopus OXMA ¢ HeobxogumbiM  0BOpPyaOBaHMEM:
CnektpodotomeTpbl U goTokonopumeTpbl PIK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBeT 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanus3atop BonbTamnepomeTpuyeckui AKB — 07 MK, npubop Ans  KanunnsipHOro
anekTpodpopesa «Kanenb 3»,ycTaHoBKa ANA MNpOBeAEHWS Mpouecca WOHUTHOTO YMArYeHus
BOAbI.

B-306

BbITskHble WKadbl, BECbl aHanMTUYECKUe, KOMMIEKT Mmocyabl ANs KONMYECTBEHHOIO aHanvaa
W BOOOMOATOTOBKW,  BaKYyMHbIA  CYWWMbHbIA  WKadg,  3NEKTpuyeckue  NnuTkn
cnektpodoToMeTpbl U doTokonopumetpbl POK 56-M, KOK-2, KOK-3, FOnmnko 1201, CD-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpac LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTomep KH-1, npubop ona kanunnspHoro anektpodopesa «Kanenb 3»

YyebHasn ayguTtopusi

MynbTumeaminHoe oGopyaoBaHue, cnelmanaupoBaHHas Mmeberb, 4ocka

JlekunoHHas
ayguTopus

MynbTumeauiiHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas Meberb, gocka




