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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. dopma
dopmbl TekyLero
3aHATUN KOHTpONS

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 0,5 2

OK

Tema 2. XWMWYECKUIN  KONMUYECTBEHHbLIN
aHanu3. TpeboBaHus, npegbsBnsemMble K
peakumam B 0ObeMHOM aHanu3e. 3akoH
aKkBMBaneHTHOCTU.  Cnocobbl  BblpaXeHus
KOHLIeHTpaLuiA. Mpremsbl TUTPOBAHUS. 15 8 "
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,
OCHOBaHW, TMAPONM3yIOLIMXCS conmer u| 3
BydepHbIX pacTBOPOB.

JlTabopaTopHas paboTta Ne 1.
MpuroToBneHue pactBopa  ruapokcuaa 4 4 10 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
rMapokcuaa HaTpus.

JlabopatopHasi pabota Ne 3. OnpepeneHue
KOnvMyecTBa CEPHOW  KUCMOTbl  METOAO0M 4 16 14 rn
NPSIMOro TUTPOBAHMUS.

JTabopaTopHaa pabota Ne 4. OnpepeneHue
rmagpokapboHaTta  HaTpus n kapboHata
HaTpuMs MNpu  COBMECTHOM  MPUCYTCTBUM
MeToaoM  DUMKCUPOBAHMS  [ABYX  TOYeK
9KBMBANEHTHOCTW.

J1,Ko




Pasgen 3. MeTogbl TUTpPOBaHWA Ha OCHOBE

peakumi KomnnekcoobpasoBaHus "
ocaxaeHus

Tema 5. KomnnekcumeTtpuyeckoe "
KOMMIEKCOHOMETpUYECKOE TUTpPOBaHMe.
KomMnneKkcoHsbl. KoHueHTpaunoHHas "
YCIOBHas KOHCTaHTbI YCTONYMBOCTU
KOMMMIEKCOHATOB. MeTannoxpomHble
NHAMKATOPbI.

JlTabopaTopHas paboTta Ne 5.
KomnnekcoHomeTpuieckoe onpegenexve
YKECTKOCTM BOAbI.

Tema 6. OcagutenbHoe
TUTPOBaHNe .Kputepumn OLIEHKM
obpasoBaHus MaropacTBOPMMbIX
coeamHeHun. Cnocobbl onpeneneHns TOYKM
3KBUBANEHTHOCTU B ocaguTenbHOM
TUTPOBAHUN.

JlabopaTtopHasi pabota Ne 6. OnpepeneHuve
KonuMyecTBa  xmopuaa  Kanua  MeTo[oM
ocaxaeHus.

Pasnen 4. MeToapl OKUCINTENbHO-
BOCCTaQHOBUTESIbHOIO TUTPOBAHUA

Tema 7. TeopeTudeckue OCHOBBbI
OKUCIUTENbHO-BOCCTAHOBUTESTBHOMO
B3aNMOJENCTBMS. SnekTpoxnummnyeckas
syenka. YpaBHeHne HepHcta gna 30C
ranbBaHWYECKOro aremMeHTa U 3NeKTPOAHOro
noteHumana. KoHcTaHTa paBHOBECUS
OKUCNUTENbHO-BOCCTAHOBUTENBHOM
peakumm. Cnocobbl onpeaeneHvuss  TOYKM
3KBUBANEHTHOCTYU B OKUCNNTENbHO-
BOCCTaAHOBUTENbHOM  TUTpoBaHuK. Kpusble
TUTPOBAHMUS.

Tema 8. MNepmaHraHatomeTpus:
OOCTOMHCTBO W HeJocTaTku mMeToaa.
WopgomeTpusa, ycnosus ee nposedeHus.

Cneundguyeckue WHAMKaTOPbI.
BuxpomaTtomeTpus.

JTabopatopHasi pabota Ne 7. OnpepeneHue
Guxpomara Kanus MeToA0M
nepmaHraHaToMeTpuu: npuroToBneHne
pacTtBopa nepmaHraHaTa Kanus;
onpeneneHne TOYHOM KOHLIEHTpaLum
paGoyero pacTBopa nepmaHraHaTta Kanus;
NpUroToBreHne BCrnomMoraTesnbHOro

pactBopa conv Mopa; onpeaeneHme TOYHOIA
KOHUeHTpaumm  pactBopa conu  Mopa;
onpeneneHne KonuMdectsa GuxpomaTta Kanus
MeToAoM 06paTHOro TUTPOBAHUS.
NlabopaTtopHasi pabota Ne 8. OnpepeneHue
KonvyecTBa Meay MeTOZIOM MOAOMETPUMN.

Utoro B cemecTpe (Ha kypce ans 3A0)

2 8 10 ra
J1,Ko
2 6 4 nn
3 8 nn
Ko,J1
34 3 ra
17 68 59




KoHcynbTauum n npoMexytovHas
aTTectaums (Ok3ameH)

25

33,5

Pazgen 5. OcHOBbI (PU3NKO-XNMUYECKOTO
aHanusa

Tema 9. Knaccudwmkaums  usmko -
XUMUNYECKNX MeTod0B aHanmsa (no
npuHUmny nonyyeHuns aHannTN4ecKoro
curHana, no PU3NKO-XMMNYECKNM
CBOWCTBAM CUCTEMbI, MO WCMOMb30BaHUIO
aHanuTuyeckoro curHana). OTnunumne  oT
Knaccudeckux MetodoB aHanmsa. Ctaguu
XUMUYECKOro aHanmsa. JTanbl NpoBefeHus
aHanusa metogamn PXMA. TlMpenmyliecTtsa
N HeJoCTaTKu.

Tema 10. AHanuUTUYyeckuUh curHan wu ero
CBOWCTBA, onpegensowme
YyBCTBUTENBHOCTb, CEeNeKTUBHOCTD,
3KCMPECCHOCTb, nomexosalluLEeHHOCTb
MeTOoOMK/N aHanu3a.

0,5

0,5

nn

Tema 11. MeTponornyeckoe obecneveHue
aHanusa (4yBCTBUTENMBHOCTb, npegen
onpefeneHus,  TOYHOCTb,  MPaBUbHOCTb,
BOCNPOV3BOAMMOCTb, CENEKTUBHOCTD).
AKKpeaMNTOBaHHbIE aHanuTu4eckue
nabopartopun. BbINOMHEHNS
Nn3MepeHui.

MeTtoanku

0,5

0,5

nn

Pasgen 6. OJnekTtpoxumunyeckue MeToAbl
aHanusa

0,5

0,5

nn

Tema 12. T[loTeHunomeTpusi. HasHaueHne
mMeToaa. BO3HUKHOBEHME  3MNEKTPOAHOro
noteHumana. YpaBHeHue HepHcrTa.
OnekTpoxmmmnyeckas AYenka.
Knaccudpukauusa n HasHadeHue 3nekTpoaos.
MoHOMeTpUsSt U KOCBEHHasi MOTEHLMOMETPUS.
MpeumyLlecTBa 1 HegocTaTkM MeToaa.
JlabopatopHasi pabota Ne 9. OnpepeneHue
KOnuMyecTBa COMSAHOW  KWACMOTbl  METOAOM
NOTEHLMOMETPUYECKOTO TUTPOBAHMUS.

Tema 13. KynoHomeTtpus.  HasHayeHue
mMeToaa. 3akoH dPapapges.
MoTeHumocTaTNYeCcKuii n
amnepocTaTu4ecKkmn mMeToapbl.
KynoHomeTpuueckoe TUTpPOBaHuUe.
HasHayeHne ©n 0COBEHHOCTU MPUMEHEHMS.
Cnocobbl  anekTporeHepaumu  TUTpaHTa.
TpeboBaHus kK MmeTOaY.

JTabopaTopHasa pabota Ne 10. OnpepeneHue
Konuyectea COnsHOW KUCOThI h
TnocynbdgaTta HaTpus MeToAOM
KYNTOHOMETpU4eCKoro TMTpoBaHUA.

10

ra

nn

J1,Ko




Tema 14. KongyktomeTpusi. HasHaueHne

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

Bbicoko4acToTHOE TUTpOBaHWe

JNTabopaTopHasa pabota Ne 11. OnpepneneHue
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
JlTabopaTopHasa paborta Ne 12. OnpepneneHue
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

JlTabopaTopHas paboTta Ne 13.
CnekTpodoTomeTpryeckoe onpegeneHue

KOHLIEHTpauunmn KpacheneVl B UX CMeCK

1,5 10 nn
1 nn
3 10 nn
J1,Ko
1 nn
9




Pasgen 8. Xpowmatorpaduyeckne wmetogbl
aHanua3a: TeopeTuyeckne OCHOBBblI,
KJ'IaCCI/Id)I/IKaLI.I/IFl, MeToAbl KayeCTBEHHOINo u
KoJ1m4eCTBEHHOIo aHanmsa

Tema 19. XpowmaTorpadunyeckme meToabl
aHanmaa: TeopeTuyeckne OCHOBBbI,
Knaccudukauus, MeToAbl KayeCTBEHHOIO MU
KONMMYEeCTBEHHOTO  aHanuaa. MnaHapHas
xpomaTorpadus. Fenb-xpomarorpadgus. 2 8,25 nn
BOXXX. KanunnspHbin anektpodgopes.

Tema 20. ["azoBas Xpomatorpadusi.

YCTpONCTBO rasoBoro Xpomarorpada.

AHanus xpomaTtorpammbl. KayeCcTBEHHbLIN W

KONIMYECTBEHHbIN aHanums. HeTexTopsbl

(kaTapomeTp, NaMmeHHO-MOHN3ALMNOHHbIN, PrP N
Mac-CrneKTpoMEeTPUYECKNI) ’
Na6opaTopHas pabota Ne 14. 2 10 nn

KaueCcTBeHHbI U KONMUYECTBEHHbIA aHanua
CMecu YIrneBOAOpPOdOB METOAOM  ra3oBow
Xpomarorpacuen.

Tema 21. WNoHooOMeHHasi xpomaTtorpadusi.
Knaccudumkaumss M HasHayeHus MOHMUTOB.
OcobeHHOCTM U 3aKOHOMEPHOCTU  MOHHOTO

obmeHa.
JlabopaTopHas paboTta Ne 15.
KonnyecTtBeHHoe onpegenexvne VNOHOB 2 10 nn

UMHKa W MarHMs B CMeCn MeToaoMm
NOHOOBOMeEHHOW XxpomaTtorpadcum

WNtoro B cemecTtpe (Ha kypce ansa 3A0) 17 68 22,75
KoHcynbTaumm u npomexxyToyHas 025
aTTectaums (3ayer) ’
Bcero koHTakTHasa pa6ora u CP no 172.75 115.25

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

5. ®OH[] OLLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHune nokasaTenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4YeHUusi
5.1.1 Noka3aTenu oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pesynbTaToB 00yYeHUs
KOMMNeTeHUMmn cpeacTea

1.MNMokasbiBaeT 3HaHMEe 0a3oBbIX 3aKOHOB XMMUU , U3UKA ¢
TEOPETUYECKUX OCHOB XMMMUYECKOTO W (PMU3UKO-XMMUYECKOTO aHanuaa
(ka4yecTBEHHOro N KONMYECTBEHHOrO).

2.[JlemoHCcTpupyeT CnoCOBHOCTb MPOrHO3UPOBaTb BIIUSHWUE Pa3fUYHbIX
akTOpoB Ha paBHOBECME  XMMUYECKMX peakuun ¢ uenbio|1. Bonpocbl YyCTHOro
apryMeHTMpPOBaHHOro BbiboOpa YCNOBUIA  KIMACCUMYECKOro XMMMUYECKOro | cobeceaoBaHus.

aHanusa. 2. MpakTnko-
3. lNokasbiBaeT 3HAKOMCTBO C OCHOBHbIMW 3TanamMu KayeCTBEHHOrO W | OpUEHTUPOBaHHbIE 3adaHus.
KONMMYEeCTBEHHOIO XUMUYECKOTO aHanu3sa , c mMeTodamm
pasgeneHus ,KOHLEHTPMPOBaHMA W NOATOTOBKM NPOOLI K aHanuay.

4. TlposBnaeT HaBblkM paboTbl C XUMUYECKMMU peakTuBamu
npubopamu 7 OeMoHCTpupyeT CMoOCcoBHOCTb oLeHuBaTb

OriK-2




MorpeLIHoCTb
00paboTKu.

M3MepeHVIl7I Ha OCHOBE pe3ynbTaTtoB CTaTUCTUYECKON

OrlK-5
ee

1.MokasbiBaeT
XUMUYECKNX "
(3nekTpoXMmMmn4eckux,
OpueHTnpyetca B
0hopMIIEHNS.

2. [OemoHcTpupyet
METOAMKHM

XapaKkTepucTuk
3. HOemoHcTpupyet
nuccnefoBaHuin , 06paboTkM M MHTEpPNpeTaunM KX pesynbTaTos.

MposBnsieT BbLICOKUA YPOBEHb OCBOEHWS METOAOB  BbIYUCIUTENBLHON
MaTeMaTuku  ”
pes3ynbTaToB 3KCMEPUMEHTA.

3HaHne TeopeTU4ecKnx
(*)VI3VI KO-XUMNYECKNX
cneKkTparbHbIX, XpOoMm

obnactm wmx NnpUMEeHeHnaA n

OCHOB

CrnocobHOCTb

cobntogeHneM  3agaHHbIX
n TpeboBaHuii TeXHUKN 6e30NacHOCT!.
HaBbIKU nposefeHus

MaTeMaTn4eckomn CTaTUCTUKN

MeTon0B

aprymMeHTUpOBaHHOro
pelleHns KOHKPETHOM aHanuTU4Yeckon 3ajavv U ymeHue
BbINOSMIHEHNST  C

M NPUHLMNOB
aHanusa
aTorpauyeckux).

annapaTypHoro

BbiGopa | 1. Bonpocbl
cobecenoBaHus.
MEeTPONorMyeckux | 2. MpakTuko-
OPWEHTUPOBaHHbIE 3afaHusA

YCTHOIO

aHannTN4YeCcKmnx

ana obpaboTkm

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

LLikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceoBaHue

MucbmeHHasn paboTa

5 (oTnmn4yHO)

OOGyuvaromiicss geMoHCcTpupyeT rnybokoe
3HaHVe TEopeTU4ECKMX OCHOB
aHanuTUYecKkon XMMWUW, NpU OTBETE FErko
OPVEHTUPYETCS B OCHOBHbLIX MOHSATUSIX,
TEPMUHAX W onpegeneHnsx; npopaboTan
OCHOBHYIO M 3HaKOM C [JOMOSIHUTENbHOWN
nutepartypow;  cnocobeH 06OCHOBaHHO
NPUMEHSTb Teoputo XUMMWYECKOTO
PaBHOBECUS K PELUEHUNIO MNPaKTUYECKUX
334a4  aHanusa  XMMUYECKMX  CUCTEM;
MOXeT apryMeHTUpOBaHoO BblGMpaTb
MeToOMKY aHanusa fAns  nocregytollen
npodeccnoHanbHOM AeATeNbHOCTY;
NposiBNsieT TBOPYECKME CMOCOBHOCTU U
LUMPOKYK 3pYOMUMIO B UCMOMb30BaHWU
y4ebHoro matepuana.

O6yuvatomncs
noHMMaHWe  YyCnoBusa  3ajayu, BnageHue
HaBblkaMy ero aHanmsa, Bblbopa HYXHbIX
3aKOHOB M (POpPMYN M XMMUYECKMX peakuun
AN ee pelleHus, 3HaHue pasMmepHocTen
XUMUYECKUX W U3NYECKUX BENUYMH. YmeeT
NPUMEHATb MaTemMaTUyeckui annapat Ans
peanusauum nnaHa peLueHus 3agauu.
Monyyun npaBuibHbIM OTBET WU MOXET €ero
MHTepnpeTnpoBaTb

nokKkasbiBaeT npaBunbHoe

4 (xopoLuo)

O6yuvatowmiics AeMOHCTpupyeT
OOCTaTOYHBIN YPOBEHb 3HaHUSA
TEOPETUYECKMX  OCHOB  aHanMTUYECKOM
XMMUW,  OPUEHTUPYETCA B  OCHOBHbIX
MOHATMSX, TEPMUHAX W ONpefeneHnsx;
YCBOWUI OCHOBHYIO NUTEpaTypy; Oonyckaet
He3HauuTenbHble NOrpeLLHoCTH npu
OTBETAX Ha BOMPOCHl 3K3aMeHaLMOHHOIo
buneta U [JOMONMHUTENbHbIE  BOMPOCHI

npenogasartena

O6yuvatomincs
NoHMMaHWe  YyCnoBuSA  3ajayu, BrnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB, POPMYN U XMMWUYECKUX peakumi Ons
ee peLueHmns, 3HaHue pasmepHocTen
XUMUNYECKMX " usmyecknx BEIMUYMH.
JonyckaeT  He3HauuTenbHble  NOrpeLiHOCTU
npy MNpUMEHeHUN MaTeMaTU4ecKoro annapaTta
npu peweHun 3agadvn. [Monyymn npaBUSibHbIN
OTBET, HO WCMbITbIBAET 3aTpydHEHUs C ero
WHTepnpeTaumnen.

NnokKasblBaeT AoCTaTto4yHoe

3 (yooBneTBOpUTENbHO)

O6yyvaowmnca  OeMOHCTpUpYeT  3HaHWs
y4yebHoro wmaTtepvana B MWHMManbHOM
obbewme; MOXeT cchopmynupoBaTb
XUMU4eckme 3aKOHHbI, NOHATUSA "
onpegeneHnsa, HO npu 3TOM, Aomnyckas
6onbloe KOITM4YEeCTBO
HenpUHUMNUanbHbIX OWKNOOK; 3HaKoM C
OCHOBHOM nuTepaTypou; ponyckaet
CyLleCTBEHHble oOWwnbkn B OTBETE Ha
3K3aMeHe, HO MOXEeT YCTpPaHuTb WX MNoj
PYKOBOZCTBOM Npenoaasartens

O6yyvarolmnca BHMKAeT B CMbICMT  YCMOBUSA
3ajayun, MOHMMaeT MfaH ee pelleHusi, HO He
MOXET B TMOMHOW Mepe C  MOMOLLbIO
MaTemMaTM4eckoro annaparta peanu3oBaTb ee
peweHue. [onyckaeT ownbkn B pasMepHOCTAX
XUMUYECKUX W (DUSNYECKUX BENNYUH, MOXET
caenatb  CXeMmy, TMOSICHAIOWYH  pelueHue
3agaun.

2
(HeyooBneTBOPUTENBHO)

O6yvalowmnca He MMeeT [OCTaTOYHOro
YPOBHA  3HAHWSA  OUCUMUMNNAWHBI,  NIOXO
OopueHTUpyeTcs B OCHOBHbIX
MOHATUSAX,TEPMUHAX U ONpedeneHusix;
NOX0 3HAKOM C OCHOBHOW nUTepaTypowu;
JonyckaeT npu OTBeTe Ha 9K3aMeHe
CYLLEeCTBEHHblE OWWOKM U He MOXeT
YyCTPaHUTb WX [axe Mo PYKOBOLACTBOM

Ob6yuatowmncs He cnocobeH
npoaHanuanpoBaTb ycrnosue 3apauu,
HamMeTUTb NnaH ee pelleHus, BblbpaTb

XUMUYECKME 3aKOHbl N MIIOXO OPUEHTUPYETCHA B

XUMUYECKUX WU DUBNYECKMX BENUYMHAX, He
Brnageet MaTeMaTU4eckum annapaTom.
MpencrtaBneHve uJyxon paboTbl, OTKa3 OT

BbINOJNTHEHNA 3a4aHUA




npenogaeatens. [lonbiTka cnucbiBaHWS,
NCnonb30BaHNA HepaspeLUeHHbIX
TEXHUYECKUX YCTPONCTB WNWU MOfb3oBaHUe
NoACcKasKom Apyroro Yenoseka.

O6yuvatoumiics nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX MEeTOA0B (PU3MKO-XUMNYECKOTO
aHanusa, cBobOAHO OpWEHTUpyeTCcs B
OCHOBHbIX  MOHSATUSIX,  TEPMUMHAX W
onpegenennsx; MOXeT  06OCHOBaHHO
nogobpatb CxeMy aHanusa pasfnnyHbIX
3auTeHo 00BbEKTOB MPOU3BOLACTBEHHONO KOHTPOSS;
BbIMOSHMN n odhopmun BCE
nabopaTtopHbie paboThbl. MpaBunbHO
nogobpan anropuTm peLueHus
npegnaraemon B Ounete 3agayu, nposen
BCE  HeobxoauWMble  BbIYMCMMUTENbHbIE
OENCTBNSA, KOPPEKTHO WHTEpnpeTMpoBarn
pesynbTaThbl.

O6yvarowmnca He MMeeT [OCTaTOYHOro
YPOBHSI 3HaHWUSI OUCLMMMMUHBI, HE MOXeT
copMynupoBaTb  OCHOBHblE  MPUHLMMbI
opraHusauum hU3NKO-XUMUYECKOTO
aHanusa; nNIoxXo  OpueHTMpyeTcs B
OCHOBHbIX MOHATUSAX W  ONpeaeneHusix;
JonyckaeT Mnpu  OTBeTe Ha  3adyeTe
He 3auyTteHo CyLLEeCTBEHHble OWWNOKU U HE MOXEeT
YCTPaHUTb WX [Jaxe Mo PYKOBOACTBOM
npenogasaTensa. He cmor  KoppekTHO
pelwmnTb NpeanoXkeHHyto B GuneTte 3agavy,
He MOXeT BOCMOMb30BaTbCS
npeanoXxeHHelMu  opmynami, He B
COCTOSIHAM YCTPaHWTb MOMapku gaxe nog
PYKOBOZCTBOM Mpenoaaeatens

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UMM UHble MaTepuarnbl, HeO6XoaNMbIe ANA OLEHKU 3HAHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENIbHOCTHU
5.2.1 Nepe4vyeHb KOHTPOJSILHLIX BONPOCOB

Ne n/n | DopMynNMpPoOBKN BONPOCOB
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MeToabl aHanuUTU4eckon xmmmun. Mx KﬂaCCI/Id)I/IKaLLI/IFI N XapaKTepucTtuka.

OcHoBHble TpeﬁoBaHMﬂ K MeTo4amM aHanusa B aHanmMTUYeCKon XUMUIMN.

CpaBHMTeﬂbHaﬂ XapaKkTtepuctmka OCHOBHbIX METOO0B aHaNUTUYECKON XUMUU.

FpasmmeTpmquKMVl aHanms, ero 4OCTOMHCTBaA 1 HEeOCTaTKun.

CyUJ,HOCTb TUTPUMETPUYECKOro aHanunsa. [locTonHCcTBa 1 HegocTaTKu.

CTaHgapTHbI pacTBOp: €ro HasHa4YeHve 1 cnocobbl MPUrOTOBMEHMS.

TpebGoBaHusi, NpeabaBnseMble K YCTaHOBOYHbIM BellecTBaM. VX HazHauyeHe U Npumepbl UCTMONb30BaHUS.

MpuroToBneHne TUTpaHTa cTaHAapTU3aunein pactsopa NpMoIM3nTENbHON KOHLIEHTpaUMKM Ha npuMepe
CTaHOapTHOro pacTBopa rmapoKcuaa HaTpus.

©| 0 |[N|O(O|~|W|IN|—~

MpuroToBneHne cTaHgaApTHOIO pacTBopa No TOYHOW HAaBECKE YCTaHOBOYHOTIO BeLLecTBa.

—_
o

3akoH akBMBaneHTHoCcTU. Ero ncnonb3osaHme B aHanUTUYECKNX pacyeTax.

I'Ipﬂmoe, KOCBEHHOE " o6paTHoe TUTpPOBaHUE. Pacuét cogepxXxaHna aHannsnpyemoro sewlectesa npu
PasnMyHbIX NPUEMax TUTPOBAHUS.

[N
[N

CTeneHb 1 KOHCTaHTa guccoumaumu. q)aKTOpr, BNMsilOLIME Ha CcTeneHb auccoumaumm. 3akoH paSGBBHEHMﬂ

12
OcBanbga ans cnabblx 3NeKTPoNMTOB

13 Ouccoumnaums Bogbl. KOHCTaHTa MOHHOIMO NPon3BeAeHNs BOAbI.

14 AKTUBHOCTb, KOIMULMEHT aKTUBHOCTU, MOHHASA Cura pacTBOPOB, NX B3aMMOCBSA3b.

15 MpoTonuTtnyeckas Teopusi KUCNOT 1 OCHOBaHWMn. Pac4eT pH B pacTBopax LenoyYen n CUnbHbIX KUCIOT.

16 PaBHoBecue B pacTtBopax cnabbix KMCNOT U OCHOBaHWUiA. BeiBog chopmyrnbl anst pacueta pH.

17 rI/l,D,pOJ'II/I3, cTeneHb N KOHCTaHTa rmgponnsa conemn. (DaKTOpr, BnnALlWKMe Ha CTeneHb rmgponmnsa.

18 PaBHoOBecKe B pacTBopax rugponusyrowmxcs cosnen. Beisog dopmynel ana pacdeta pH.




19 PaBHoBecue B pactBopax criabbiX MHOFOOCHOBHBIX KMCIOT U MHOTOKUCITOTHBIX OCHOBaHUNA.

20 BydepHble pacTBopbl: X HaszHayeHune 1 knaccudukauns. bydepHas eMKoCTb.

21 PaBHoBecue B bydepHbix pacTBopax. (BeiBog dhopMynbl Ans pacyeta pH).

22 MpuHUMN gencTens bydepHbIX PpacTBOPOB.

23 O6Lwue NpuHLMNbI NOCTPOEHNS KPUBBLIX TUTPOBaHUS. Bbibop nHamMkaTopos.

24 KWCnOTHO-OCHOBHbIE MHAUKATOPLI. X CTpOeHUe 1 NpuHUUN AencTBmS.

o5 MoHHasa Teopus KUCNOTHO-OCHOBHbLIX MHAMKATOPOB. IHTepBan nepexoga okpacku 1 nokasaTenb TUTPOBaHUS
WHOUKaTOPOB.

26 XpomocpopHasa Teopus KUCNOTHO-OCHOBHbIX NHANKATOPOB.

27 MpuHUKMN BbIGOpA KUCMOTHO-OCHOBHBIX MHAMKATOPOB. VIHAMKATOPHbIE OLUMOKU, MPUYUHBI UX BO3HUKHOBEHUS.

28 PacueT nHamkaTopHbIX OLLINMGOK.

29 PacueT n nocTpoeHne KpuBbIX TUTPOBAHUS CUMbHbBIX KUCNOT U LLESoYen.

30 CpaBHUTENbBHbIN aHanNn3 KpMBbIX TUTPOBAHUA CUMNBbHBLIX U CNadbiX KUCIOT.

31 Pacqu N NOCTPOEHUE KPUBbLIX TUTPOBAHUSI CNabblX KUCIOT M OCHOBaHMUIA. MNpUYnHBI OTCYTCTBUSA CKadka Ha
KPVBOW TUTPOBAHWSI.

32 [MocTpoeHue kpnBOW TUTPOBaHUS Crabow KMCNOTbl CUMNbHBIM OCHOBaHWeM (Ha npumepe kncnotsl ¢ pK=4,
CO0k=0,1 M, Vk =100 mn.)

33 KpwvBble TUTpoBaHMs cnabblX MHOFOOCHOBHBIX KUCMOT U MHOTOKUCIIOTHBLIX OCHOBaHWUA. Ycrnosue
anddepeHUNpoBaHHOro CTyneH4YaToro TUTPOBaHMUS.

34 Peakuumun komnnekcoobpasoBaHms. OCHOBHbIE XapaKTEPUCTUKMA KOMMIEKCHBLIX COeANHEHWNIA. [JeHTAaHTHOCTb
nvraHaos.

35 HepocTaTtky KOMMNEKCUMETPUYECKOTO TUTPOBAHUSA C UCNOMNb30BaHWE ManoAeHTaHTHbIX NUraHaoB.
KomnnekcumeTpuyeckoe - U KOMMIEeKCOHOMEeTpUYEeCcKoe TUTPOBaHNE.

36 KomnnekcoHbl: npumepsbl, CTPOEHUE 1 CBOMCTBA.

37 [MpoTonuTnyeckme CBONCTBA KOMMIEKCOHOB.

38 Bbibop onTrMarnbHbIX YCNOBUIA KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHMS.

39 MpenmyLLecTBO UCNONb30BaHUSA KOMMMEKCOHOB B TUTPUMETPUYECKOM aHanuse.

40 KoHLeHTpauMoHHas 1 YCroBHas KOHCTaHTbl YCTOMYMBOCTU KOMMNIIEKCOHATa.

41 PacueT yCnoBHOM KOHCTaHTbLI YCTOMYMBOCTU KOMMnekcoHaTa. ObnacTb ee Ncnonb3oBaHus.

42 Pac4eT n noctpoeHmne KpmBbIX KOMMNIEKCOHOMETPUYECKOrO TUTPOBAHWS.

43 MeTtannovHamkaTopsl, UX CTPOEHME U NPUHLMN OeNCTBUS.

44 TpeboBaHusA K MHOUKATOPaM B KOMMIIEKCOHOMETPUYECKOM TUTPOBaHUMN.

45 O6Lwan xapakTepncTMka MeTOA0B 0CaaUTENbHOMO TUTPOBaHMS.

46 OnpepneneHne TOYKM 3KBMBANEHTHOCTU B apreHTOMeTpUN.

47 YpaBHeHue HepHcta gna 34C ranbBaHN4YECKOro afieMeHTa.

48 BbiBOA ypaBHEHUA HepHCTa ons anekTpogHoro noteHumnana.

49 dopma 3anmcy ypaBHeHUs1 HepHCTa anekTpogHOro noTeHumana ans pasnmyHbiX BUOOB peakLuii.

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

51 PacuyeT kOHCTaHTbI paBHOBeCHUS OKVICJ'IMTeﬂbHO—BOCE)TaHOBMTeﬂbHOI7I peakumnn. OueHka BO3MOXHOCTH
NCMNOMNb30BaHUSA OKUCNNTENBHO-BOCCTAHOBUTENBHON peakumm B TUTPUMETPUHECKOM aHanmse.

52 OxkncnuTenbHO-BOCCTaHOBUTENbHbIE MHAMKaTOPLI. MNpuHLMN nx nogbopa.

53 Cnoco6bl onpefeneHns TOUYKM 3KBUBANEHTHOCTM B OKUCIIUTENBHO-BOCCTAHOBUTENBHOM TUTPOBAHMUM.

54 Ycnosusa npoBedeHna nNogoMeTpUYecKoro TMTPOBaHMS.

55 MpuroToBneHne cTaHaAapTHOrO pacTBOpa NepmaHraHarta Kanusi no TO4HOM HaBeCcKe YCTaHOBOYHOIO
BellecTBa.

56 Ycnosus nposegeHns nepMaHraHaToMeTpun.
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57 KanunnsapHbii anektpodopes. CylHOCTb U Ha3HavyeHue. BHyTpeHHSIA opraHM3aLums kanunnspa,
BO3HWKHOBEHMWE 3NEKTPOOCMOTUYECKOrO NOTOKA.
TeopeTnyeckme 0CHOBbI METOA4A MOHOOBMEHHON XxpomaTorpadun. Knaccudmkaums. AnnapatypHoe

58 0POpMIIEHNE N TEXHMKA BbINOMHEHMS aHanM3a Ha NpuMepe onpeaeneHns COAePXXaHNa MarHus 1 UmMHKa npu
MX COBMECTHOM NPUCYTCTBUWN Ha aHNOHUTE.

59 "enb-xpomatorpadumsi. OCHOBHbIE MPUHLIMMbBI M Ha3Ha4YeHUs MeToaa. [pevMyLlecTBa 1 He4OCTaTKU.

60 BbicokoadhdekTnBHas xuakocTHasa xpoMaTorpadusi. OCHOBHbIE NMPUHLUMIMbLI Y HA3HAYEHNUS MeToAa.
MpeunmyulecTBa n HeJOCTaTKN.

61 MeToabl Ka4eCTBEHHOTO M KONMMYECTBEHHOIO aHanu3a B ra3oBon xpomarorpadpun.

62 HenoaswxHble dasbl n TpeboBaHUs, NpeabaBnaeMble K HUM. XpomaTtorpaduyeckme 4eTeKTophbl.




OcCHOBHbIE KpUTEPMU XpoMaTorpadmyeckoro pasgeneHms: 3adeKTBHOCTb, pa3peLleHne U CENEKTUBHOCTb

63
KOMOHKMW.

64 MposBuTENbHBLIM METOA, B ra30BON XxpomaTorpadun. Bua anddepeHumansHoOm xpomaTorpammbl, €€
OCHOBHbIE NapameTpsbl.

65 Knaccudukaums, HazHavyeHne 1 OCHOBbI MeTOAA ra3oBo xpoMaTorpadun. NpuHuunuansHasi cxeMma ra3oBoro
XpomaTorpada 1 TEXHVKa BbINONHEHUS aHanm3aa.

66 PacnpegenuntensHas xpomaTorpadus. Cyu.l,ljocn: MeToaa, annapatypHoe ocopmrieHme. bymaxHas
XpomaTtorpadusi. YCTaHOBNEHNE XUMUYECKOW NpUpoabl U KONMYecTBa KOMMOHEHTOB.

67 TOHKOCJ‘IOl7ll:|aFI xpomatorpacus. CywHOCTb MeToaa, annapaTypHoe odopMneHmne. YCcTaHoBneHe
XVMUYECKON MPUPOALI N KONUYECTBA KOMIMOHEHTOB.

68 KonoHouyHas agcopbunoHHas xpomatorpadus. Onbitel M.C.LiBeTa. KauecTBeHHas u konuyecTBeHHas
naeHtTudmrkaumsa pasgensiemMblx BELLECTB.

69 TeopeTnyeckne oCHOBbI XpoMaTtorpagun. Teopus TeopeTUHECKUX Tapernok.

70 Knaccudukaumsa xpomaTtorpaduyecknx MeTogoB aHanusa B 3aBUCUMOCTM OT cnocoba npoBeaeHus —
3MEHTHas!, BbITECHUTENbHasA U poHTanbHas.

71 Knaccmcbmxalzlm XpoMaTorpadnyeckmx MeTOA0B aHann3a B 3aBUCUMOCTM OT NPUPOAbI NOABUKHOM U
HEMoABWXHOW (hasbl U annapaTypHOro 0hOpMIIeHusI.

72 CyLHoCTb npouecca xpomarorpaduu.

73 OnucaTb NpUHUMN NIOMUHECLIEHTHOMO aHanusa. dnyopumeTpus.

74 OnucaTb NpUHUMN peHTreHothyopecLeHTHOro aHanmnsa.

75 CnekTpochoToMeTpuyeckoe onpegeneHue KOHLIHTPaLMI KOMMOHEHTOB B CMECH CBETOMOTOLAKLLNX
BELLECTB — aHarnu3 CMecu AByX KpacuTenen.

76 OnpepeneHune xenesa npu NOMoLLM CynbOoCanmuunoBOoi KUCOThI.

77 Onucatb meToabl onpezeneHIsi KoHLEHTpaLum (meTog kanubpoBoyHoro rpaduka, [O6aBOK, CPABHEHUS 1
anddepeHumnansHon potomeTpun). NpenmyLlecTBa n HeAOCTATKN KaXK4oro meToaa.

78 Bbibop ceeTodunbTpa. akTophbl, BAUSIOLME HA ONTUYECKYO NNOTHOCTb. YyBCTBUTENBHOCTL
OoTOMETPUYECKUX METOLOB.

KonnyecTBeHHbI aHanM3 MeTog0M MOIEKYNAPHON cnekTpockonuu. Beibop ycnosuin hoToMeTpupoBaHus

79 OAHOKOMMOHEHTHbIX PacTBOPOB. [0SICHNTL HEOOXOANMOCTb (DOTOMETPMPOBAHMS OTHOCUTENBLHO pacTBopa
cpaBHeHus 1 gobasku kK 6ecuBeTHbIM pacTBOpaM OKpaLUMBalOLLMX peareHToB.

80 MaTepuan onTuyeckon annapaTypbl, MOHOXPOMAaTOPbl, CBETOPUNLTPLI U OETEKTOPHI.

81 OcHoBHble y3nbl npnbopoB abcopbLnoHHOM cnekTpockonun. MNepevncnntb UCTOYHUKN U3NTyYeHNsa ang
Nnony4YeHnsi CNeKTPOB B PasfUYHOM AnanasoHe AfWH BOJTH.

82 Onucatb MeTo MoNeKynspHo-abcopOLMOHHOM dJOTOMe:I'pVII/I. XapaKTepVIE:TI/IKa MOIEKYMSIPHBIX CMEKTPOB
nornowlennsi. K n YO cnektpockonusi (KONMYECTBEHHbIN U KAYECTBEHHbIN aHanu3 aTuMu MetTogamu).
OnucaTb MeToq aTOMHO - abCopOLMOHHOM cnekTpockonuu. MNMepedncnuTb cnocobbl aToOMN3aL MM BELLECTBA.

83 AnekTpoTepMmmnyeckas atommsaums. NnaMmeHHo-aMUCCUOHHAg cnekTpockonus. Pasnnyune mexay aToMHO —
abcopObLUMOHHONM U NNaMeHHO-3MUCCUOHHON. [penMMyLLecTBa U HEAOCTATKU METOA0B.

MpencTtaeuTb 3akoH Byrepa-JlambepTa-bepa B NnuHenHOM 1 cTeneHHOM Buae. AOAMTUBHOCTb ONTUYECKON

84 nnoTHocTU. CBs3b ONTUYECKON NNOTHOCTM C NponyckaHneM. MonsipHbIi KO3 ULMEHT NOMMOLLEHNS.
OrpaHunyeHns 1 ycnosus NPUMEHUMOCTH 3aKOHa.

HassaTtb Tpu cnekTpanbHble 06nacTi, B KOTOPbIX M3y4aeTcs NOrnoLeHre cBeTa BeLeCTBOM U

85 COOTBETCTBYOLLME METOAbI CNeKTpockonuu. M3bupaTensHoe NornoLLeHne cBeTa BELLECTBOM.
Knaccudumkauma MeToaoB CreKTPOCKOMUK.

CyLwHOoCTb NpoLuecca B3aMMOAEeNCTBUS BELLECTBA C AfIeKTPOMarHUTHbIM nsnyyeHvem. MNpeacrasnts npowecc

86 MOrMOLLEHNsI CBETa C TOYKWN 3peHUs U3MEHEHUS BHYTPEHHEN aHeprum nccnegyemoro Bellectsa. [Jatb
0OBbSICHEHNE NOHATUIO «KOPMYCKYNSAPHO-BOTHOBOW Ayanu3my.

87 Onucatb MeTo KOHOYKTOMETPUYECKOrO TUTPOBAHUSA U NMPUHLMN HaXOX[EHMS TOUKM SKBUBANEHTHOCTM Ha
npumepe KUCNOTHO-OCHOBHOMO TUTPOBaHMs. 3aBUCUMOCTb hopMbl KpmBon BYUT oT yacToThl reHepaTopa.

88 [aTtb nonHoe BbipaxkeHne obLLen NpoBOAUMOCTM SHENKN EMKOCTHOIO Tuna. AKTMBHasS U peakTuBHas
coctasnsaowas. OTnnyne BbICOKOYACTOTHLIX METOAOB OT HU3KOYACTOTHbIX.

89 MpeacTtaBuTb CYLLHOCTb NpoLecca HEKOHTAKTHOMO BbICOKOYACTOTHOMO TuTpoBaHua (BYT). Mpeumylectsa m
HepocTaTku. Tunbl s4eek, NPUMEHSIEMbIX B BbICOKOYACTOTHOM TUTPOBAHUMN.

90 Cxema yCTaHOBKM 411 onpeaeneHus anekrpudeckon nposogmnmocTtu. KoHctaHTa cocyna. Tok pasbanaHca
MocTa.

91 Mpsamas koHgykTomeTpus. HasHaveHue, npemmyllectsa u HegoctaTkn. OBbACHUTL NPUYNHY OrpaHUYEHHOrO
NPUMEHEHMS.

92 OBBACHUTE NPUYUKHY aHOMasIbHO BbICOKOW NOABWXHOCTW MPOTOHA M MMAPOKCUI-MOHA B 3NIEKTPUYECKOM Mose.
3aBMCMMOCTb 3MEeKTPUYECKOr NPOBOAMMOCTU OT TEMMEPATYpPhI.

BrnusiHne koHUeHTpauum cnnbHbIX U crabbix SMEeKTPONMTOB Ha 3NEKTPONPOBOAHOCTb. [peacTaButb rpacukm

93 3aBUCUMOCTY YAENbHON N 3KBUBANEHTHOWN 3NEKTPONPOBOAHOCTU OT KOHLEHTPALIMM CUMBHbBIX 1 cnabbix

ANEeKTPOJINTOB.




OKBMBarieHTHas aNeKTPONPOBOAHOCTL Npu 6eckoHe4YHOM pa3baBneHnn. 3aKkoH HE3aBUCUMOTO ABUKEHNS

94 noHoB. ®opmyna Konbpayllua — 3aBUCUMOCTb 3KBUBANEHTHON 9NEKTPONPOBOAHOCTU CUMNBbHbBIX 3MNEKTPONUTOB.

95 Oatb noHaTMe y/J,eanonJ 9KBMBANeHTHON M 3NEeKTPOMPOBOAHOCTY. MpenctaBntb pasmepHOCTb.
CooTHoLleHWe yaenbHON N 3KBMBANEHTHOW 3NEKTPONPOBOAHOCTH.
OxapakTepu3oBaTb METO KOHOYKTOMETPUYECKnx nccnegosaHmin. O6bACHUTL CYLLIHOCTL Npolecca

96 3MNEeKTPONPOBOAMMOCTI PACTBOPOB ANEKTPONUTOB. [Moka3aTb CBA3b BENNUYUHBI SNIEKTPONPOBOAHOCTU
pacTBOpa 9neKkTponuTa u ero ConpoTUBIEHNS.

97 MpakTnyeckoe NpMMeHeHe MeTOA0B KyNOHOMETPUYECKOro aHanm3aa.

08 MpenctaBnTb NpenMyLLEecTBa KyNIOHOMETPUYECKOro aHanunsa (kak npsiMoro, Tak 1 KOCBEHHOro) nepeg
Knaccmyecknmmn metogamm aHanuaa.
Onucatb cnocob onpeaeneHus cogepXkaHust Tuocynbdarta HaTpust METOAOM KyJTOHOMETPUYECKOTO

99 TUTpOBaHWSA. Peakumu, onncbiBatoLLme areKTpOXMMNYeckoe nonyvyeHme peareHTa 1 ero B3anmogenctaeme ¢
onpegensieMbiM BELLECTBOM Mpu onpeaeneHnn Tmocynbdara HaTpus.
Onucatb cnocob onpefeneHns coaepXaHus KUCNoTbl METOAOM KyJIOHOMETPUYECKOro TUTpoBaHus. Peakuun,

100 |onucbiBatoLWMe ANEKTPOXMMUYECKOE NOMYyYEHNE peareHTa u ero B3aMmoaencTeme ¢ onpegensembsim
BELLECTBOM Npu ONpeaeneHny KUCnorT.

101 OcHOBHbIEe NPUHLMMBI (PUKCALMN KOHEYHOW TOYKU TUTPOBAHUS (TOYKM 9KBMBAINEHTHOCTU) B KYJTOHOMETPUM.

102 | Ycnosus npoBegeHNsa KyroHOMETPUYECKOro TUTPOBaHUS.

103 | CyLUHOCTb KOCBEHHOW aMnepocTaTM4eckon KyrnnoHoMeTpun. Cnocobbl anekTporeHepauum TUTpaHTa.

104 | OnekTporpaBMMeTpuyeckui aHanns. HasHadyeHne metoaa, KpaTkas XxapakTepucTuka.

105 |Cxema ycTaHOBKM ANA NPSMOM NOTEHLMOCTAaTUYECKON KYNOHOMETPUM. XUMUYECKUA KYFTOHOMETP.

106 | OnpegeneHve KonMYecTBa ANEeKTpMYECTBa B NPAMON NOTEHLNOCTATUYECKOW KYNIOHOMETPUN.

107 Bbi6op noTeHumana paboyero anekTpoaa B NpAMON NOTEHUMOCTaTUYECKOM KynoHoMeTpun. [latb
onpeferneHne NOHATUIO «MOTEeHUMan BblAeNeHNs BELLIECTBaY.

108 |[lpsmas KynoHOMeTpuUs. SNEKTPOXUMUYECKMNE peaKkLv, MPUMEHSAEMbIE B MPSMOW KyJTOHOMETPUW.

109 OxapakTepu3oBaTb METObl aHanu3a, OCHOBaHHbIE Ha 3akoHe Papages (NpsiMas/koCBEHHas,
amnepocTaTmyeckasi/noTeHunocTaTmyeckasi KynoHoMeTpus).

110 | Ycnosus npoBeeHUs KyFIOHOMETPUYECKOro aHanmaa.

111 OcCHOBHbIE NPUMHUUMBI KYNIOHOMETPUYECKNX nccnegosaHmn. OnmcaTe NpoLecc aneKTPOXMMNYECKOro
npeBpaLLleHns BELECTBA Ha 3NEKTPoae C MCMOMb30BaHNeM 3akoHa Papages.

112 OxapaktepusoBaTb MeToabl n3amepeHmsa 34C B noTeHunomeTpun (KOMNEHCALUMOHHbBIA U HEKOMMEHCALMOHHbIN
meTon).

113 |lMpeumyLlecTBa NOTEHLNOMETPUYECKOTO TUTPOBAHUS Nepes KracCuyeckumm metogamu.

114 OcapgutenbHoe, KOMMNIEKCOHOMETPUYECKOE, OKUCTTMTENBHO-BOCCTAHOBUTENBHOE TUTPOBaHNE. OCHOBHbIE
NPUHUMMBI.
OxapakTepun3oBaTb KOCBEHHblE MeToAbl NoTeHuMoMeTpum. Onncatb NPUHLMN NOTEHLUOMETPUYECKOTO

115 | TUTpPOBaHMA Ha NpMMepPe KUCITOTHO-OCHOBHOTO B3anMOAENCTBUS. MHOWKATOPHbIE 3NEKTPOAbI KUCIOTHO-
OCHOBHOIO TUTPOBAHMUS.

116 Onucatb MeToAbl ONpeaeneHns KOHLEHTpaLumn B NpsiMOA NOTEHLMOMETpUK (MeTo, rpagyupoBOYHOIO
rpaduka (+kannbpoBka anekTpoaa), KOHUEHTPaLUMOHHOIO anemMeHTa, 4o6aBok 1 np.).

117 | [MpuBeCTN NpMMepbl NCNONb30BaHNSA NOHOMETPUM.

118 Onucatb KOHCTPYKLMIO U BbIBECTM NOTEHLMAN CTEKNAHHOMO anekTpoaa. lNepeuncnuTb ero npemmyLlecTsa u
HeJocTaTKu.

119 Mepeuncnutb BUAb MEMOpPaHHLIX 3NEKTPOAOB. KpaTko oxapakTepn3oBaTthb Kaxabl BUA, NpeacTaBuThb
KOHCTPYKLMIO.

120 | Pepokc anektpoabl. [latb onpefeneHne n BolBECTM NOTEHLMAN XUHIMOPOHHOMO 3rekTpoaa.

121 MpuBecTn Npumepbl ANEKTPOAOB BTOPOro poAaa. Onncartb KOHCTPYKLUMIO M BbIBECTU NOTEHLMAN
xnopcepebpsiHoro anekTpoaa.

122 Hatb onpepenexHve yHKUMSM aneKkTpoaa CpaBHEHNS U MHAMKATOPHOTO aneKkTpoaa, NpuBecTu npumep
kaxxgoro. MNepeuncnuTb TpeboBaHust, NpeabsBAsieMble K HAM.

123 OcCHOBHbIE NPMHUUMBI KnaccudmKaLmum aneKTpoaoB (Mo HAa3HAYEeHUIo, MO MEXaHN3MY BO3HUKHOBEHUS
noteHumana). Obpatumble u HeobpaTumble anekTpodbl. [MpuBecTn NpumepsbI.

124 MpencraBnTb NPUHLMN paboTbl ranbBaHUYECKOro ANeMeHTa, ero cxemarudeckoe n3obpaxeHue, npoLecchbl n
peakumu, npoTekatome Ha anektpogax. MpuHumn pacyeta 3C adveriku.
[atb onpepeneHve ctaHAapTHOrO 3NeKTPoAHOro noteHumana. OnucaTb KOHCTPYKLUMIO U Ha3HaveHue

125 |cTaHgapTHOro BOLOPOAHOrO 3MeKTpoaa, a Takke cnocob n3aMepeHus CTaH4apTHOrO 3NeKTPO4HOro
noTeHumana

126 Onwucatb npoLiecc BO3HUKHOBEHWsI NOTEHLMana Ha rpaHuue pasgena gas MeTannmyeckuin anekTpoa-
pacteop. [peacraButb ypaBHeHne HepHcta.
[atb onpepenexHve TepMUHaM: 3MEKTPOS, ANEKTPOXMMUYECKas peakums, aneKTpoXnMmnyeckas sdemnka

127 | (oBpaTuTb BHUMaAHME Ha pasnuums NpuHLMNa AeACTBUS ranibBaHUYECKOro 3NeMEHTA U SreKTponunsepa).

MpenctaBuTb CBA3b rarilbBAHNYECKOrO 3fIEMEHTA U 3NEKTPONTUTUYECKON AYENKM.




OxapakTepusoBaTb METOA NOTEHLUMOMETPUYECKOTO aHanm3a (OCHOBbl METOAA, [MaBHble HanpaBneHus
128 | npumeHeHus). MNpuBecTn kNnaccudukaLmo NOTEHUMOMETPUYECKMX METOL0B aHanu3a (MLOHOMeTpuS,
peaokcumeTpusa U T.4.).

CyLUHOCTb anekTpOXMMUYECKMX MeTOAOB aHanuaa. Knaccugpukaumsa 9XMA no nonyyaemomy
aHanuTU4YecKomy curHany.

129

130 |AkkpeouToBaHHblE aHanUTU4eckne nabopatopun. MeToamKn BeINONMHEHUST SKCNIEPUMEHTOB.

131 MeTponornyeckoe obecrneyeHne aHanmaa.

132 Knaccudukauma XMA no ncnonb3oBaHMO aHanMTUYeCcKoro curHana.

133 Knaccudukauma PXMA no prnsnko-xMmMmmn4ecknm CBOMCTBaM CUCTEMBI.

134 Mpeumywiectsa n HegoctaTkm GXMA.

135 | Cxema Kknaccu4eckoro XuMmM4eckoro aHanusa. dtanbl nposefeHus aHanusa metogamm OXMA.

136 XapaKTepI/ICTI/IKI/I aHannTn4eckoro curdana. KﬂaCCI/ICbI/IKaLLVIFI METOAOB aHaNMTUYECKon XMMumn no npuHUnny
nonyvyeHuna aHannTn4eckoro curHana.

AHanutuyeckun curHan. CBONCTBA BELLECTB - MHTEHCUBHbIE M SKCTEHCUBHbIE. [onyyYeHre aHannTM4eckoro
curHana.

137

138 | CywHOCTb hm3MKo-xmuMmmnyecknx Metogos aHanuaa. Mecto PXMA B CTPYKTYpe XMMUYECKOTO aHanunsa.

5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3alaHus (3aAa4vu, Kenchbl)

3 cemecTp.

1.BbluncnuTe MOMSAPHYIO KOHUEHTpauutio akeumBaneHta H2SO4 un T H2S04/CaO ecnm T H2S0O4 =0,004852
r/mn.

2.Kakyto HaBecky siHTapHoi kucnotbl (H2C4H404) cnepyeT B3sATb, 4TOObI MOCre ee pacTBOPEHUS B MEPHOM
konbe BmectumocTbio 200 cm3, Ha TUTpoBaHue 25 cMm3 nonyyeHHoro pacteopa nowno 4,2 cm3 0,1 H. pacTtBopa NaOH?

3.0npegenutb  XecTKoCTb  H-kaTMOHMpoOBaHHOW  BOAbl, WCMOMb3YeMONW AN  YMEHbLUEHUs  305fIbHOCTU
Lennonossl, ecnun Ha TutposaHne 300 cm3 Boabl 3aTpayeHo 0,86 cm3 0,01 H pacTBopa TpunoHa b

4 Paccuntatb OKUCMUTEbHO-BOCCTAHOBUTEMbBHbLIA NOTEHUMan B TOYKE 3KBMBANEHTHOCTM npu TutposaHum 0,1m
pactBopa FeSO4 0,1 m pactBopom KMnO4 B npucytctBum H2SO04 (H+ =1 monb/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npepgenutb cogepxaHneNa2S (r/gm3) B 6enom wenoke cynbdartHoW Bapku uUenmonosbl, ecnn 10 cm3
wenoka pasbasunu B kon6e250cm3. K 25 cm3 nonyyeHHoro pactBopa gobasunum 5,0 cm3 0,1 H pacTtBopa noga v Ha
obpaTHoe TuTpoBaHue 3aTtpatunu 1,86 cm3 0,1 H pacTBopa TMocynbdarta Hatpusa (K=1,052).

6.l'pynna cTtyaeHToB Oblna HanpaereHa Ha NeTHoW npaktuky B nabopatopuio MYIM «TAK Crl6». MNMockonbky
PYKOBOACTBO NpeanpuaTus 3avHTEpPEecOoBaHO B noabope MonoAbix MepCrneKkTMBHbLIX CMNeunanucToB, Ans MNPOBEPKM
HaBbIKOB CTYOEHTOB M WX KOMMETEHTHOCTb MM ObINO MNPeanoXeHO peLlnTb HecKonbko 3agady. PacteBop Auxpomarta
Kanua Ona  onpedeneHus  XUMMYecKoro noTpebneHus Kucropoda [AOMKeH WMeTb MOMSAPHYK  KOHLUEHTpauuto
akBmBaneHta 0,25 monb/om3. [Ona onpeaeneHus koHueHTpauum K2Cr207 TUTPUMETPUYECKMM METoAOM Heobxoaumo
000CHOBaHHO BblbpaTb MHAMKATOP. UTO M Kakum obOpas3om HeobxoauMMo caenatb B Cryvae, eciv AaHHbI pacTBop He
MMEET HY>KHOW KOHLUEHTpaummn (yKpenuTb, pa3daButs)?

4 cemecTp.

7.BbipasuTe onTuyeckyto NMOTHOCTb B NpoLieHTax nponyckanusi: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; o) 0,437,
e) 0,413

8.Mpwn anekTponuse pactBopa, coaepxawero noHbl Me (lll) npn cune Toka 1,0 A 3a 35 muH. Ha katoge 6bino
BblaeneHo 0,3772 r metana. NpuHaB Bbixod no Toky pasHbiM 100 %, onpeaenuTb, Kakon 3To MeTann




5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLEro KOHTPOSS yCneBaeMOoCTH U NPOMEXYTOYHON aTTecTauumn obyvaromxca»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

NHas

MNucbmeHHas +

YcTHas + KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

Mpu npoBegeHWMM 3K3ameHa BpPeMsi MOATOTOBKM K OTBETY COCTaBnsieT He 6one 40 MuH (Ha pelueHue kerica - 1
yac). B ato Bpemsi BXOOUT MOAroToBKA OTBETA Ha TEOPETMYECKUA BOMPOC U peLUeHVe NpakTudeckon 3agaun. [Ons
BbINOSMIHEHNST MpaKTMYEecKOM 3agadnm oby4varowemycss Heobxoaumo wumeTb npu cebe kanbkynstop. Heobxogumas
cnpaBoYHas nutepaTtypa npegocTaBnsaeTcs.

CTyOeHThl, BbIMOMHMBLUME BCe TpebOBaHWUsI TEKYLLEro KOHTPOMs, Ha 3aveTe OTBEYalT Ha [Ba TEOPETUYECKUX

BOMpOCa M peLuaroT oaHy npakTuyeckyto 3agadvy. Bpemsa Ha nogrotosky coctaenseT 30 MUHYT.
MpenonaBaTens BrnpaBe 3afaTb HECKOSBKO AOMOMHUTENBHLIX BOMPOCOB.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

AsTOp

3arnasuve

MN3paTenbCcTBO

| Nog nspaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

CynbguHa, T. U. AHanuTudeckas xumus U CapaTos: Al [l 3 http://www.iprbooks
DU3MKO-XMMUYECKIE P Moan P 2018 hop.ru/70757.html
MeToAbl aHanuaa
AnapHes, A. W., | AHanutudeckad xuMma U HoBocunbupck: http://www.iprbooks
KasakoBa, A. A., | dusnko-xummdeckme HoBocubupckuin hop.ru/91180.html
AnekcaHgposa, T. I1. MeToAbl aHann3a rocyqapCTBEHHbIN 2018
TEXHUYECKUI
yHMBEpPCUTET
pomos, H. B., TapaH, | AHanuTuyeckaa xumusa u Hosocunbupck: http://www.iprbooks
O. 1. PUINKO-XMMMYECKME HosocnBupckuin hop.ru/91181.htmi
meToAdbl aHanusa. COOpHMK rocyqapCTBEHHbIN 2018
3agjay c ocHoBamMu Teopun u TEXHUYECKUN
npumMepamu peLleHnn yHUBEpcuTeT
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
JlbicoBa C. C., |AHanuTuyeckass xumuss U http://publish.sutd.ru
CkpunHukoBa T. A., | pu13aunko-xummnyeckmne Itp_ext_inf_publish.p
3esaukun 0. 3., meToabl aHanusa. CaHkt-leTepbypr: 2018 hp?id=201871
Mbi3Hnkos Tl B., | OnekTpoHHble  cnekTpbl U crneryntq
Bopona C. B. CTpO€eHue OopraHn4yecKux
coeanHEHUN
O.B. ®époposa, W.H.|AHanutudyeckaa xumus 1| M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
OmuTpeBuy, O.C. | hunsuko-xmummnyeckmne ob6pasoBaHusa PP, C.- metod/kafobshineor
AHppaHoBUY meToabl aHanusa: | Metepb. roc. yH-T NPOM. gh/1590531987.pdf
KONUYECTBEHHbIN aHanus: | TexHonorMm n gusanHa, 2020
MeTOoA. yKasaHus ANA | BbICLU. LK. TEXHONOMMA U
npoBefeHns nabopaTopHbIX aHepreTuku. - CaHkT-
pabot. — 4-e wu3g., gon. u MeTtepbypr: BLUTO
uenp. cnerynTtn
ro. TnMpyrmo, O.B.|Xpomatorpaduyeckme M-Bo obpasoBaHus n http://nizrp.narod.ru/
depnoposa, P. A |meTtogbl aHanusa [TekcT]: Hayku P®, BLUTS 2017 metod/kafobshineor
Cmut y4e6. nocobue CnerynTa. - Creé.: gh/18.pdf
BWTS CerymnTa




W.H. OMmuTtpeBny AHanuTuyeckas  xumus M| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
pusnKo-xummueckme obpazosaHusi PO, C.- metod/kafobshineor
MeToabl aHanusa: | MetepB. roc. yH-T NPOM. gh/1583455919.pdf
onTnyeckne MEeTOAbl [ TexHonorum n gusanHa, 2020
(BONpOCHI, TECTbI U OTBETHI): | BbICLL. LK. TEXHOMOMU 1
y4eb. nocobune aHepreTuku. - CaHKT-
MeTepbypr: BLUT3
cneryntg
KapaceBa, H. A, |Onektpoxmmumyeckmne Nuneuk: Nuneuxmn http://www.iprbooks
dapadoHoBa, O. B. MeToAbl aHanmaa rocyapCTBEHHbIN 2019 hop.ru/99158.htmi
TEXHUYECKUI
yHuepcuteT, 96C ACB
Tarnuebin, A. C. OneKkTpoxmmmnyeckue PocTtoB-Ha-[oHy, https://www.iprbooks
MeToAbl aHanmsa TaraHpor: Msgatenbctso 2021 hop.ru/121893.htmi
KOxHoro dhegepanbHoro
YyHMBEpCUTETA

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYNTLA [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema "Abykc" [OnekTpoHHbIn pecypc]. URL: http://www.ibooks.ru/

6.3 NMepe4veHb NNLEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMoro nNporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MaTepuanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUEeCTBNEeHMA o6pa3oBaTeNbHOro
npouecca no gUucumunivHe

Ayantopusa

OcHalleHune

B-316

BbiTskHble WKadbl, BECbl aHanMTU4eckne, KOMMIEKT Nocyabl AN KONMMYECTBEHHOIO aHanvsa
n BOOOMOATOTOBKM, BaKyyMHbIl CYLUUINBHbIV wkad, aneKkTpuyeckne NINTKN.
CneunanuaupoBaHHass ydebHasa nabopatopus OXMA ¢ HeobxogumbiM  0b6opygoBaHUEM:
CnektpocbotomeTpbl U goTokonopumeTpbl PIK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBetr 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanusatop BosfbTamnepomeTpudecknin AKB - 07 MK, npubop pgns kKanunnsipHoro
anekTtpodpopesa «Kanenb 3»,ycTaHOBKa NS MNPOBEAEHWUS MNpoLecca WMOHUTHOTO YMArdeHUs
BOAbI.

B-306

BbiTskHble WKadbl, BECbl aHaNUTUYeCKMe, KOMMIEKT Nocyabl AN KONMYECTBEHHOINO aHanmsa
M BOOOMOATOTOBKM, BaKyyMHbIA  CyWWMbHbIA  WKad,  dNeKTpyyeckue  NnuTkn
cnekTpodoTomeTpbl U ¢hoTokonopmumeTpbl ®IK 56-M, KPK-2, KOK-3, KOHmko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpadp LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTtomep KH-1, npubop ans kanunnspHoro anektpodopesa «Kanens 3»

JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneumanmaMpoBaHHas Meberb, gocka

YyebHasi aygutopus

CI'IeLI,VIaﬂM3MpOBaHHaF| mebenb, gocka




