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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb aucuunnuHbl: OOyuuTb CTYQEHTOB YMEHWIO M HaBblkaM paspaboTKM M UCMOSIb30BaHUS MeTOdOB
XUMUYECKOTO U (OU3UKO-XMMUYECKOro aHanm3a sl KOHTPONsl TEXHOMOTMYECKOro npoLecca nepepaboTku pacTUTENIbHOTO
Cblpbsl, Ka4ecTBa CbipbeBol 6asbl M rOTOBOW NPOAYKLUM

1.2 3agauv AMCLMMNNUHbI:

* 06Y4MTb CTYAEHTOB KNAaCCUYECKUM XMMUYECKUM U (PU3NKO-XUMUYECKMM METOAaM aHanusa;

* HAayYUTb CTYAEHTOB MPUMEHEHMIO TEOPUU XMMUYECKOrO PAaBHOBECUS! B PacTBOpPax K PELLUEHWUIO NMPaKTUYeCKUX
3a7a4 KOHTPOIs TEXHOMOMMYECKOro NpoLecca;

* HayudTb CTYAEHTOB OOOCHOBaHHOMY noaxody K OLEHKe, BbIGOpYy W MpaKTUYEeCKOMY MWCMONb30BaHUIO
XUMUYECKUX N (PU3UKO-XMMUYECKUX METOLOB aHanunsa asisi KOHTPOns NPOU3BOACTEA.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

MaTtematuka

OpraHuyeckast Xumus
O6Lwas n HeopraHMyeckas XMMmus

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlMK-2: CnocobeH ucnonb3oBaTb MaTeMaTuieckue, pusmyeckme, PU3NKO-XuMmnIeckne, Xummyeckme Metoabl
ANA pelleHUA 3aaayv NnpocgeccuoHanbLHON AeATeNIbHOCTU

3HaTb: OCHOBHblE XMMUYECKME 3aKOHbl W Teopun, UINKO-XMMUYECKMEe MeToabl aHanmsa, OCHOBHble 3Tanbl
KaueCTBEHHOr0 U  KOJIMYECTBEHHOrO XUMWYECKOTrO aHanM3a pasfuyHbIX BeLecTB, MEeTOAbl pasfdeneHus wu
KOHLIEHTPUPOBaHWSI BELLLECTB, METPOIOMMYECKME XapaKTEPUCTUKM KITACCUYECKNX METOAOB aHanmaa.

YMeTb: NoAroToBUTb NPOOY K aHanuay, NpOrHo3MpoBaTh BAUSIHUE pasnu4YHbIX (DAaKTOPOB Ha PaBHOBECKME B XMMUYECKUX
peakumsx, BbIMOMHUTL aHanun3 obbekTa KracCcu4ecknm MeTodoM, MPOBECTU CTaTUCTUYecCKyto 06paboTky pesyrbTaToB
N3MEepEeHUN.

Bnagetb: HaBblkamu paboTbl C XUMUYECKMMM peakTuBaMmuM W npubopamu, MPOBEAEHMSI KONMYECTBEHHOIO W
Ka4YeCTBEHHOIO aHanmusa XuMMUYECKMMU U PUINKO-XUMUYECKMMM MeTodamW, HaBblKaMW KOPPEKTHOW  OLIEHKM
MOrpeLHOCTEN NPY UX NPOBEAEHUN.

OlMK-5: CnocobeH ocywecTBNATbL 3KCNepUMeHTaNbHble UCCrieA0BaHUA U UCTIbITaHUA MO 3aaHHOW MeToAuKe,
NpPoBOAUTbL HAbNIOAEHUS U U3MEePEeHUA C y4YeTOM TpeboBaHUM TeXHMKN Be3onacHoCcTn, o6pabaTbiBaTh U
MHTepnpeTUpPOBaTb 3KCNepUMeHTalNbHble AaHHbIe

3HaTb: TeopeTMYecKkMe OCHOBbl W MPUHUMNBI  XUMWUYECKMX U (PU3MKO-XMMUYECKUX METOAOB aHanusa -—
3MNEeKTPOXMMUYECKUX, CMEKTparnbHbIX, Xpomartorpadguyecknx, o0b6nacTu nNpPUMEHEHMUSl, OCHOBHOE arnnapaTypHoe
odhopmIieHne

YmeTh: Bbl6paTb MeTOoAuKy aHanunsa anda 3a,EI,aHHOI7I 3agayn 1 BbINOJTHUTL €€ 3KCNepumMeHTallbHO C nofy4YeHunem
pe3ynbTatoB aHaNTIUTU4YEeCKNX onpe,qeneHMVl C HGOGXOJJ,VIMI:IMI/I METPOJIOrMYEeCKUMU XapakTepUCTUKaMmn

BnageTb: MeTogamu BbIYMCIUTENBHOM MaTeMaTMKM U MaTeMaTUyeckonW CTaTUCTWKM Ans obpaboTku pes3ynbTaToB
3KCNeprMeHTa.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas

pabota

Tlek.
(4achbl)

J1a6.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopMbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. BBegeHve B aHanMTUYECKYHO
XUMUIO. XrMUnyeckmmn 7
hPU3NKO-XMMMYECKNE METOALI aHanu3a

Tema 1. TeopeTnyeckme OCHOBBbI
aHanUTU4eckon xumun. KadecTBEHHbIN WU
KONMUYECTBEHHbIN aHanui3. TpeboBaHus,
npegbsBnsieMble K METO4AM aHanuaa

OK

Tema 2. XUMUYECKUMA KOJIMYECTBEHHbIN
aHanua. TpeboBaHus, NpegbsBhAsieMble K
peakumMssMm B OOBEMHOM aHanmse. 3akoH
3KBMBaANEHTHOCTU. Cnocobbl BblpaXkeHUs
KOHueHTpauui.  [pyembl  TUTpPOBaHWMS.
Pacuet mMacchbl " KOHUEeHTpauun
onpenensiemMoro BeLecTsa.

nn

Paspen 2. MeToabl KMCNOTHO-OCHOBHOIO
TUTPOBaHMS.

Tema 3. NoHHbIE paBHOBECUSA B KUCIOTHO-
OCHOBHOM TUTpOBaHuW. PaBHOBecve B
pacTBopax CWMbHbIX W cnabbix KUCNOT,
OCHOBaHW, TMAPONU3YIOLWMXCA comnen wu
GydepHbIX pacTBOPOB.

JTabopatopHas pabota Ne 1 :
MpuroToBneHue pactBopa rugpokcuaa
HaTpus. ( TexHuka comsmepeHust konbbl C
MUNETKOMN. TEXHUKa paboThbl Ha
nonymukpobopeTke)

10

mn

Tema 4. PacyeT u NOCTPOEHME KPUBbLIX
KMCNOTHO-OCHOBHOIO TUTPOBaHUS.
KMCNOTHO- OCHOBHbIE  MHAOMKATOPLI:  UX
coctaB u cBowcTtea. [lpuvHumn nogbopa
WNHAUKaTOPOB.

JlabopaTopHasi paboTa Ne2:

YcTaHoBKa  TOYHOM KOHUEHTpaumm
paboyero pactBopa rmgpokcuaa HaTpus.
JTabopaTopHasi paboTa Ne 3:

OnpeaeneHne KonmMyecTBa CEPHOWM KACMNOTbI
METOAOM NPSIMOro TUTPOBaHMUS.
JTabopaTtopHas paboTta Ne4 :

Onpepenenune rugpokapboHaTa HaTpus WU
kapboHaTa HaTpuss NpM  COBMECTHOM
NPUCYTCTBUN METOAOM (DUKCUPOBAHUS ABYX
TOYEK 3KBUBANEHTHOCTH.

16

14

ra

J1,Ko




Pasgen 3. MeTtogbl TUTpPOBaHUSA Ha OCHOBE
peakLmii KOMMIeKkcoobpa3oBaHMS N OCAKAEHMS

Tema 5. KomnnekcumeTpudeckoe "
KOMMJIEKCOHOMETPUYECKOe TUTpOBaHMe.
KomnnekcoHbl. KOHUeHTpauuoHHas u ycnosHas
KOHCTaHTbl YCTOMYMBOCTM  KOMMIIEKCOHATOB.
MeTannoxpomHble MHAMKATOPBI.

JlabopaTtopHas pabota Ne 5:
KomnnekcoHomeTpuyeckoe onpegenexHune
>KeCTKOCTWU BOAbI.

Tema 6. OcagutenbHoe TuTpoBaHue .Kputepum
OLEHKM  obpasoBaHWs  ManopacTBOPUMbIX
coeguHeHun. Cnocobbl onpegeneHnss ToYKu
3KBMBANEHTHOCTH B ocaguTenbHOM
TUTPOBAHWUM.

JlabopaTtopHas pabota Ne 6:
Onpep,eneHme Konun4yecTtBa Xnopuaa Kanua
METOZAOM OCaXKAEHWSI.

Paspen 4. MeToapl OKUCIUTENbHO-
BOCCTaAHOBMWTENBHOrO TUTPOBAaHMS

Tema 7. TeopeTtnyeckune OCHOBbI
OKUCNUTENbHO-BOCCTAHOBUTENBHOIO
B3aUMOJENCTBUSI. OnekTpoxnMmmnyeckas
fAyerika. YpaBHeHne Hephcta pgns 3M4C
ranbBaHU4YeCKOro 3afeMeHTa M 3MEeKTPOLHOro
noTeHumana. KoHcTaHTa paBHOBECUS
OKUCINUTENbHO-BOCCTAHOBUTENBHOW  peakumm.
Cnoco6bl onpepeneHns TOYKM
3KBUBANEHTHOCTU B OKMUCINUTENbHO-
BOCCT@HOBMTENbHOM  TUTpoBaHuW.  KpuBble
TUTPOBaHMS.

10 ra

J1,Ko
4 nn

Ko,J
8 nn




Tema 8. [NepmaHroHaTOMETpPUS :4OCTOMHCTBO U
HepocTaTkM  MeToga. Vogometpus, ycrnosusi
ee npoeeaeHus. Cneumdunyeckme MHANKATOPLI.
BuxpomaTtomeTtpus.

JlTabopaTopHasi paboTa Ne 7:

OnpeaeneHne OGuxpomaTta Kanus MeToOoM
rnepMaHraHaToOMeTpUn.

-MpurotoBneHue pacTBopa nepMaHraHaTa
Kanus.

-Onpepnenexue TOYHOM  KOHUEHTpauuu
paboyero pacTBopa nepmMaHraHaTta Kanus.
-MpurotToBneHne BCnoMoraTenbHOro pacteopa
conn Mopa.
-OnpepneneHue TOYHOM
pacteopa conu Mopa.
-OnpegeneHve konuyectea Guxpomarta Kanust
MEeToA0M 06paTHOro TUTPOBAHMS

KOHLeHTpaLun

JNTabopaTopHasi paboTa Ne 8:
OnpegeneHne konuyectBa Meau MeTOAOM
nogomMeTpun.

WUtoro B cemecTpe (Ha kypce anga 3A0)

34

ra

KoHcynbTauum 1 npoMexyToyHas atrectaums
(Ok3ameH)

17

68

59

33,5

Pazgpen 5. OcHOBbI  (U3NKO-XMMWUYECKOrO
aHanusa

Tema 9. Knaccudmkaums oumsnko - XuMm4eckux
MEeTOOOB aHanm3a (N0 MpUHLMMY MOonyyYeHus
aHanuTM4ecKoro curHana, no
PM3NKO-XMMUYECKUM CBOMCTBAM CUCTEMBI, MO
MCMONb30BAHMIO  aHaNWTUYECcKoro curHana).
OTnnune OT Knaccuyecknx MeToaoB aHanu3aa.
Cragnm  xummyeckoro  aHanmsa.  JTansbl
nposefeHus aHanusa metogjamm  OXMA.
MpeumyliecTBa 1 HegoCTaTKN.

Tema 10. AHanNUTUYECKUM cCUrHaN WU ero
CBOWICTBa, onpefensitolime YyBCTBUTENbHOCTb,
CEeNeKTUBHOCTD, 3KCMPECCHOCTb,
nomexos3aLmLLEeHHOCTb MeTOOMKN aHanmnaa.

0,5

0,5

nn

Tema 11. MeTtponornyeckoe obecneyeHne
aHanusa (4yBCTBUTENBHOCTb, npegen
onpeneneHusl,  TOYHOCTb, NpaBUITbHOCTb,
BOCMNPON3BOAMMOCTb, CENEKTUBHOCTb).
AKer,EI.I/ITOBaHHbIe aHannTnyeckmne
nabopartopum. BbINOSTHEHUSA
N3MepEHUN.

MeTtoanku

0,5

0,5

nn

Pasgen 6. OJOnekTtpoxumuyeckme MeTonbl
aHanusa

0,5

0,5

nn

J1,Ko




Tema 12. TloTteHumomeTpus. HasHauyeHue
MeToaa. Bo3HukHOBEHME 3NEeKTPOAHOro
noTeHyuana. YpaBHeHue HepHcTa.
OnekTpoxummnyeckas ayenka. Knaccmdpukaums
N HasHayeHue oanekTpogoB. VoHomeTpusi wu
KOCBeHHasi noteHUMomeTpus. Npenmyliectea u
HedocTaTkM MeToAa.

JlabopaTtopHasa pabota Ne 9: OnpepeneHue
KOnmMyectBa COMSAHOM  KUCIMOTbl  METoOOM
NOTEHLMOMETPUYECKOrO TUTPOBaHMS.

Tema 13. KynoHomeTpus. HasHayeHue
mMeToaa. 3akoH dapages.
MoTeHumocTaTU4ECKMn M aMnepocTaTUYECKUI
metoabl. KynoHomeTpuyeckoe TUTPOBaHWE.
HasHayeHne u OCOBEHHOCTM MPUMEHEHUS.
Cnoco6bl aneKkTporeHepauuu TUTpaHTa.
TpeboBaHusa k meToay.

JlabopaTopHasi pabota Ne 10: OnpegeneHve
Konm4ecTBa COnsiHOWM KUCMOTbI unm
TnocynbdaTa HaTpus MeToa0M
KYNIOHOMETPUYECKOTO TUTPOBAHWSI.

Tema 14. KoHaoyktomeTpus. HasHauveHune

MeToaa. Knaccudmkauns cnocoboB
KOHAOYKTOMETPMYECKOro aHanmsa
(npsmas/kocBeHHas,

HN3KOYaCTOTHAas/BbICOKOYACTOTHAS).
OneKkTponpoBOAHOCTL pacTeopa. 3aBUCMMOCTb
ee OT KOHLEeHTpauum, TemnepaTypbl ¥ Npupoabl
MOHOB. BbICOKOYACTOTHOE TUTPOBaHME
INabopatopHasa pabota Ne 11: OnpegeneHue
KONM4yecTBa  COMSIHOW  KUCIOTbl  METOAOM
KOHOYKTOMETPUYECKOTO TUTPOBAHUS

Tema 15. Tlongporpadwmsa. HasHayeHune
mMeToga. Knaccudpumkaumusa nonsiporpaduyeckux
MeToOOB UM MpUMeEpbl WX WUCMOMb30BaHMUS.

MonyyeHune n XapaKTepPUCTUKM
nonsiporpagounyeckon (BONbTamMnepHomn)
KpUBOW. MpuHUKMN Ka4yeCTBEHHOro "
KONMYEeCTBEHHOTO nonsiporpacun4eckoro

aHanumaa. AmnepomeTqueCKoe TUTPOBaHUeE:
CYLWHOCTb, Ha3Ha4eHune, KpuBble TUTPOBaAHUA.

Pasgen 7. Ontuyeckue MeToAdbl aHanusa:
TeopeTMyeckne OCHOBLI,  Knaccudukauma u
annapaTtypHoe odopmreHue

2 10 nn
1 9 nn
15 nn
1 nn

J1,Ko




Tema 16. ®oTtomeTpua: 3akoH byrepa-
JlambepTa-bepa; MeToabl n3mMepeHnst
ONTUYECKON NIIOTHOCTK; METoAbl onpeaeneHns
KOHUEHTpaUMM No  BENMYMHE  OMTUYECKOW
nnotHocTn. PoToMeTpuveckoe onpeaeneHne
Xenesa B pacTBope

JlabopaTopHasi paboTta Ne 12: OnpegeneHve
Konm4ecTBa Xenesa B pacTBope
hoTOMETPUYECKMM  METOLOM.

Tema 17. PedpaktoMeTnyecknn aHanuma.
TeopeTnyeckme OCHOBBI mMeToaa.
ApantmBHocTb pedpakumn. [lNpumeHeHne B
aHanmse.

JItoMUHEeCLIeHTHbIN aHanma. Buabl
TIOMUHECLIEHLINN, nx Kknaccudukaums.
dnyopumeTpus.

Tema 18. CnekTtpocoTomeTpus:
Knaccudgukaums MeTO[0B; nony4eHue
CMEeKTPOB normoLeHns, MeToabl
KONIMYECTBEHHOrO N Ka4yeCTBEHHOro aHanuaa.
CnekTpodoToMeTpuyeckoe onpeneneHue
KpacuTenemn B UX CMecu

JlabopatopHas paboTta Ne 13:

CMEeKTPOOTOMETPUYECKOE onpepeneHve
KOHLEHTpaLMW KpacuTenemn B X CMecw

Paspgpen 8. Xpomatorpadwmyeckme MeToAbl
aHanusa: TeopeTnyeckme OCHOBI,
Knaccudukaumusi, MeToAbl KauyeCTBEHHOrO U
KONMYECTBEHHOIO aHanmsa

Tema 19. Xpomartorpaduyeckne wmeToabl
aHanusa: TeopeTuyeckue OCHOBBl,
knaccudukaums, MeTodbl KavyeCTBEHHOro W
KONMYEeCTBEHHOTO aHanusa. MnanapHas
xpomarorpadus. "enb-xpomaTorpadus.
B3OXX. KanunnspHbeii anektpodopes.OcHOoBbI
razoBon  xpomarorpadun. MoHoobmeHHas
Xpomatorpadusi. Knaccudumkaums "
HasHayeHnst noHMToB. OCOBEHHOCTM WOHHOTO
obmeHa.

Tema 20. a3oBas xpomarorpagus.
YCTpPONCTBO rasoBoro xpomaTtorpada.

JTabopatopHas paboTta Ne 14: KayecTBeHHbIN K
KONMYECTBEHHbI aHanus cmecu
yrneBogopoaos MeTo40oM rasoBoMu
Xxpomatorpaduen.

10 5 W
2 W
9 W
8,25 M

PrP,N
10 M




Tema 21. loHooBMeHHasa xpomaTorpadus.

JlabopaTopHas
KonuyectBeHHoe
UWMHKA M MarHus B CMecu MeToaoM
MOHOOOMEHHOI XpomaTtorpadum

paboTa Ne 15:
onpefeneHne  MOHOB

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 58 22,75

KoHcynbTaumm n npomexyToyHas

atTectauusa (3aver) 025

Bcero koHTakTHasA pa6bota n CP no

OVCLUMUMNINHE 162,75 115,25

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-IeGHbIM nrnaHom He npeayCcMOTpeHO

5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasartenemn, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3yibTaToB 00y4YeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KOMMeTeHLUN

MokasaTenu oueHnBaHus pe3ynbTaToB 06yqum|

HanmeHoBaHWe oLeHOYHOro
cpeacTea

OriK-2

1.MNokasbiBaeT 3HaHMe 0as30BbIX 3aKOHOB XUMUWU , U3UKA U
TEOPETUYECKMX OCHOB  XMMMUYECKOro U (ON3MKO-XUMNYECKOro aHanmaa
(ka4YeCTBEHHOIO U KONMMYECTBEHHOTO).

2.[lemoHCTpUpyeT cnocobHOCTb MPOrHO3MPOBAaThb BRMSAHME Pa3fUYHbIX
¢dakTopoB Ha paBHOBECKE XUMMWYECKUX  peakummn C uernbko
aprymeHTUpOBaHHOro Bbl6opa yCnosumn Knaccu4yeckoro
XMUMUYECKOro aHanmsa.

3. MNokasbiBaeT 3HAKOMCTBO C OCHOBHbIMW 3Tanamn KayeCTBEHHOro U
KONMMYECTBEHHOrO XUMWYECKOrO aHanms3a , ¢ MeTodaMu pasgeneHus
,KOHLLEHTPMPOBaHNA U NOArOTOBKM NPo6bl K aHanMay.

4. TposiBnsieT HaBblkM  paboTbl C XUMUYECKMMM peakTuBamu
npubopamm " OEMOHCTpUpyeT CnocobHOCTL oueHmBaTb
NOrpeLlHOCTb  M3MEPEHUIN HAa OCHOBE pe3ynbTaTOB CTaTUCTUYECKON
06paboTku.

1. Bonpockl
cobecenoBaHus.
2.

YCTHOIo

MpakTuko-

OopueHTnpoBaHHOE 3aaHue.

OrlK-5

1.Moka3biBaeT 3HaHue TEOPETUYECKNX OCHOB UM  MPMHUUMOB
XUMUYECKMX " PUINKO-XUMUYECKMX MeTOa0B aHanusa
(3NEeKTPOXMMUYECKNX, crnekTpanbHbIX, XpomaTtorpaduyeckux).
OpueHTupyetca B 06nactu wux NpUMEHEHMs 1 annapaTypHOro
odopMNEHNSI.

2. [eMOHCTpupyeT CrnocobHOCTb aprymMeHTUpOBaHHOro  Bblbopa
MeTOaMKN peLeHnsa KOHKPETHOW aHanuTMYecKkon 3ajayn u
yMeHue ee BbINOMNHEHUS c cobrnioaeHnem 3agaHHbIX
METPOSIOIMYECKUX  XapaKTEPUCTUK n TpeboBaHUN TEXHUKK
6e3onacHocTu.

3. [eMOHCTpupyeT HaBbIKM npoeefeHus aHanUTUYecKnx
nccnegoBaHun , o6paboTkm 1 MHTepnpeTauMnm  UX pesynbTaToB.
MposiBNsSieT BbICOKMI YpPOBEHb OCBOEHUS METOOOB BbIYUCNUTENBHOW
MaTemMaTMKM W  MaTeMaTU4eckom CTaTUCTMKM Ans  obpaboTku

1. Bonpockl
cobecenoBaHus.
2.

YCTHOIo

MpakTuko-

OpPUEHTMPOBAHHOE 3aaaHne

5.1.2 Cnctema v KpuTepumn oLueHUBaHus

LLikana oueHnBaHUSA

Kputepuun oueHnBaHnsa cphopMMpoBaHHOCTU KOMMETEHLNIA

5 (oTnnyHO)

aHanMTU4YecKon XnMMuu, Npu OTBETE Nerko [HaBblkaMuM ero  aHanuaa,
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX, |3aKOHOB U (DOPMYN U XMMUYECKUX peakuuin ans
TepMmnHax u onpegerneHusx; npopaboTan (ee pelweHns, 3HaHNne pa3mMepHOCTEN XUMUYECKNX
OCHOBHYIO M 3HakoM C AOMNOMHUTENbHOW [ DU3NYECKNX BENNYUH.
nutepatypoii; crnocobeH 0BOCHOBaHHO [MaTeMaTMYeckMn annapat Ana  peanu3aumm
NPUMEHSATb TEOPUIO XMMNYECKOTO nnaHa peleHus 3agauu.

BblGOpa

YcTHoe cobecegoBaHue MncbmeHHas paboTa
Ob6yuatowmmnca gemoHcTpupyeT rnybokoe |Obyyarowmiics nokasbiBaeT npaBuIbHOE
3HaHWe TEOPETUYECKMX OCHOB |MOHMMaHWe  yCNnoBUS  3ajayvv,  BrnajaeHue

HY>XHbIX

YMeeT npumeHdaTb




paBHOBECUS] K PELUEHWIO MPaKTUYECKUX
3afay  aHanMsa  XMMUYECKUX CUCTEM;
MOXEeT  apryMeHTUpoBaHO  BblOMpaTb
MeTOAMKY aHanusa [Ansi nocrnegyloilei
npocheccuoHanbHoM AeAaTenbHOCTY;
NposiIBNsSieT TBOPYECKME CMOCOGHOCTU U
LUMPOKYIO 3pyauuMio B MUCMONb30BaHUU
y4yebHoro matepuana.

Monyunn npaBWnbHLIA OTBET M MOXET €ero
MHTEpnpeTMpoBaTh

4 (xopoLuo)

Ob6yuyatowuics OeMOHCTpupyeT
[OCTaTOYHbIN YPOBEHb 3HaHusA
TEOPETUYECKMX OCHOB  aHanuTU4eckom
XUMUu, OPUEHTMPYETCSI B OCHOBHbIX

MOHSATUSIX, TEPMMHAX U onpeneneHusx;
YCBOWIT OCHOBHYIO NuUTEpaTypy; gonyckaer
He3HauuTenbHble  MOrPelwHoCTM  Mpu
OTBETax Ha BOMPOCbI 3K3aMEHALMOHHOIO
Guneta U [OOMNOMHUTENbHbIE  BOMPOCHI
npenofaeaTens

OOyuvatowmiicas  nokasblBaeT  JoCTaTovyHoe
NMoHUMaHWe  YyCrnoBuS  3ajaun, BriageHue
HaBblkamMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB, (QOPMYN U XUMWYECKUX peakuui ans
ee pelueHus, 3HaHune pasmMepHocTen
XUMUYECKNX N U3NYECKUX  BEIUYUH.
[onyckaeT He3HauMTenbHblE MOrPELUHOCTU NpwU
NpMMEHeHUn mMaTemMaTuyecKkoro annapara npwu
peleHnn 3agayun. MNonyy4nn npasunbHbIN OTBET,
HO MCNbITbIBAaeT  3aTpyAHeHus C ero
WHTepnpeTaumen.

3 (yooBneTBOpUTENbHO)

Obyyalowmnca OeMOHCTpUpyeT  3HaHus
y4yebHOro maTtepvana B MUHUMaNbHOM

obbewme; MOXeT cchopmynupoBsaTtb
XUMUYecKme 3aKOHb, NOHATUSA "
onpefeneHusl, HO MpuW 3TOM, Jonyckas

fonbLIoe KONMMYEeCTBO HENPUHLMMMANBHbIX
owmnbokK; 3HaKoM C OCHOBHOM NuTepaTtypon;
JonyckaeT CywecTBeHHble ownbkn B
OTBETE Ha 3K3aMeHE, HO MOXET YCTPaHUTb
UX NoJ pyKoBOACTBOM NpernofaBaTtens

OO6yuvarowminca BHUKAEeT B CMbICIT YCINOBUS
3aJauv, NoOHMMAaEeT MaH ee peLUeHNs, HO He
MOXET B TMOMHOAW Mepe C MNOMOLbIO
mMaTemMaTU4yeckoro annapata peanv3oBaTb ee
pelweHue. [lonyckaeT OLWMOKMA B pasMepHOCTAX
XUMUYECKUX U (DU3NYECKUX BENUYUH, MOXET
coenatb  CXemy, MOSICHSIOLLY — pelueHue
3agaun.

2 (HeyaoBMETBOPUTESBLHO)

Obyualowminca He MMeeT O0CTaTOYHOro
YPOBHSA  3HAHUA  AUCUMMAMHBI;  MAOXO
OpUeHTUpyeTCs B OCHOBHbIX
NOHATUAX, TEPMUHAX W ONpefeneHunsx;
NIOX0 3HAaKOM C OCHOBHOW NUTEpaTypoMu;
JonyckaeT npu oOTBeTe Ha 9K3ameHe
CYLLECTBEHHbIE OWMNOKM U HEe MOXEeT
yCTpaHUTb WX Adaxe no4 PYKoBOACTBOM
npenofaeatens. [lonbiTka cAMCbiBaHWS,
NCNonb30BaHUs HepaspeLLEeHHbIX
TEXHUYECKMX YCTPOWCTB UMK NOSfb30BaHWe
noAcKaskon Apyroro Yyenoseka.

Obyuvatowmica He crnocobeH
npoaHanu3npoBaTh yCroBMe 3agayun, HameTUTb
nnaH ee pelleHnsl, BbIbpaTb XMMUYECKUE
3aKOHbI U MNT0XO OPUEHTUPYETCS B XMMUYECKMX U
dunsnyecknx BENMUYMHAX, He Bnageet
mMaTemaTuyeckum annapatoM. lNMpeacraBneHue
YyKol paboTbl, 0TKa3 OT BbIMNONIHEHMS 3a4aHuUs

3ayTeHo

O6yyatoLmiics nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHWE OCHOBHbLIX METOOB
PU3MKO-XUMNYECKOTO aHanm3a, cBobogHO
OPUEHTUPYETCA B OCHOBHbLIX MOHSATUAX,
TepMUHax n onpepgeneHnax, MOXeT
obocHoBaHHO nopobpaTe Cxemy aHanusa
Pa3nn4YHbIX 0bObeKToB npon3BoACTBEHHOIO
KOHTPOSS; BbLIMOMHUM U 0OPMMN  BCe
nabopartopHble  paboTtbl.  [MpaBunbHO
nogoGpan anroputm peLueHus
npegnaraemon B 6unete 3agaudu, nposen
BCE HeoOXogumble  BblYMCIUTENbHbIE
OENCTBMS, KOPPEKTHO WHTepnpeTupoBarn
pe3ynbTaThl.

He 3ayTteHo

O6yyalowmincs He MMeeT [A0CTAaTOYHOro
YPOBHSI 3HAHMS AUCLUMMNIMHBI, HE MOXeT
copmMynupoBaTb OCHOBHbIE  MPUHLMMbI
opraHusauum PU3NKO-XUMUYECKOTO
aHanusa; NMoXo  OpWeHTWpyeTcs B
OCHOBHbIX MOHATUSX W onpeaeneHusx;
gonyckaetT npu OTBETE Ha 3ayeTe
CYLLECTBEHHble OLWMOKA M He MoXeT
YCTPaHUTb UX [Jaxe nog PyKOBOACTBOM
npenoaaeatens. He cMor KOppekTHO




pelnTb NpeanoxeHHyo B Gunete 3agady,
He MOXeT BOCMOMb30BaThCA
NpeanoXeHHbIMM  OpMynamuM, He B
COCTOSIHUM YCTPaHUTb MOMapku Aaxe nofg
PYKOBOACTBOM Npernofasarens

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNU UHbIe MaTepuarnbl, HeO6XoAMMbIe AN OLleHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNK) ONbiTa AEeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMPOBKM BONPOCOB

Cemectp 3

MeToabl aHanuTudeckon xmmmnn. MIx knaccudukaumsa n xapakrepucTtuka.

OcHoOBHbIE Tpe6OBaHVI$| K MeTo4am aHanm3a B aHanmMTU4eCKon Xummu.

CpaBHMTeJ’IbHaﬂ XapakTepucTuka OCHOBHbIX MeTO40B aHanUTUYECKON XNMUN.

paBMmeTpnYECKNA aHanmnsa, ero JOCTOMHCTBA N HEOOCTATKMU.

CyUJ,HOCTb TUTPUMETPUHECKOIro aHannaa. [ocTonHcTBa 1 HegocTaTku.

TpeGOBava, npeabaBdeMble K peakunam B KOnM4eCcTBeHHOM aHanunse.

CraHpapTHbI pacTBOP: €ro HasHauYeHne 1 cnocobbl MPUrOTOBMEHNS.

Cnocobbl NPUroToBIieHNA CTaHAapTHOro pacTteopa Lesrio4vu.

©| 0 |[N|] o |Jo|h|lw]| N |-

TpeGOBaHMﬂ, npeabaBndemMble K YCTaHOBOYHbIM BelleCcTBaM. Mx HasHaveHne wu npumepbl NCNoJ1b30BaHUA.

MpuroToBreHne TUTPaHTa cTaHgapTU3aumMein pacTeopa NpMbnnsnTensHON KOHLEHTPaLUK Ha NpuMmepe
CTaHOapTHOro pacTBopa rMapokcuaa HaTpust.

(=Y
o

11  [MpuroToBneHne cTaHAAPTHOrO pacTBOpa Mo TOYHOW HABECKe YCTAaHOBOYHOIO BELLECTBa.

12 3aKoH aKBMBaneHTHOCTU. Ero ncnone3oBaHne B aHanUTUYeCKuX pacyeTax.

I'Ipﬂmoe, KOCBEHHOE U 06paTH06‘ TUTpPOBaHue. Pacuér cogepXxaHua aHanm3mpyemoro sewlectsa  npu

13 ..
pasnu4YHbIX NPUEMax TUTPOBAHUS.

14  |OnekTponuTudeckas Teopusi pactBopoB. CTeneHb guccoumaumnn, Kak KpUTepuii OLLEHKU CUMbl 3NeKTponuTa.

CTeneHb M KOHCTaHTa auccoumnaumm. dakTopbl, BNUSIOLWLME HA CTeMNeHb AMccoumaummn. 3akoH pastasneHus

15
OcBanbga ansa cnabbix ANEeKTPOJSINTOB

16 Iunccoumnaumsa Bogbl. KoHCTaHTa MOHHOrO Npon3BeaeHus Boapl.

17 AKTUBHOCTb, KO3(PULMEHT aKTUBHOCTU, MOHHAs Cura pacTBOPOB, X B3aMMOCBS3b.

18  |MpoTonutuyeckas Teopus KUCNOT M OCHOBaHMiA. PacyeT pH B pacTBopax LUesioyei U CUIbHbIX  KUACTIOT.

19 PaBHoOBecwue B pacTBopax cnabbix KUCMOT 1 OCHOBaHuiA. (BbiBog dopmynbl Ans pacdeTa pH).

20 quponms, CTeneHb U KOHCTaHTa rmgponunsa conen. q)aKTOpr, Bnnaowne Ha cteneHb rmgponnaa.

21 PaBHoBecue B pacTBopax rugponusyroLwmxcsa conei. (Boisog dopmynel ons pacyeta pH).

22  |PaBHOBecue B pacTBopax crabbiXx MHOFOOCHOBHLIX KUCIOT Y MHOTOKUCIIOTHBIX OCHOBAaHWIA.

23 BydepHble pacTBopbl: X Ha3HaYyeHwne 1 knaccudukaums. bydepHas eMKoCTb.

24 PaBHoBecue B BydepHbix pacTBopax. (BbiBog dopmynbl gns pacdeta pH).

25 MpuHumMn genctemsa BydepHbIX pacTBOPOB.

26  |O6Lme NpUHUMNbBI NOCTPOEHUS KPUBBIX TUTPOBaHUS. BeiGop nHAMKaTopoB.

27 KMCNoTHO-OCHOBHLIE NHONKaATOPbI. x CTpoeHune n npnHuun Oencreus.

WoHHaga Teopua KUCIOTHO-OCHOBHbIX MHONKaTOpPOB. MHTepBa.I'I nepexona okpacku 1 nokasartesib TUTpoBaHNA

28
WHOMKATOPOB.

29 XpomodgopHasi TEOPUS KNCITOTHO-OCHOBHbBIX MHOMKATOPOB.

30 |_|pI/IHLWII'I Bbl60pa KMCNOTHO-OCHOBHbIX MHOWUKATOPOB. |/|HJJ,I/IKaTOprIe owmnbKum, NPUYNHBbI NX BO3HUKHOBEHUA.

31 Pac4yeT MHOMKATOPHbIX OLLIMBOK.

32 o
PacyeT 1 NoCTpoeHNE KPUBbIX TUTPOBAHUSI CUIIbHBLIX KUCIOT U LLIENoYen.

33 CpaBHI/lTEJ'IbeIVI aHalnn3 KpnBbiX TUTPOBAHUA CUNbHbIX U cnabbix KUCMOT.




Pacuyet n NOCTPOEHNE KPUBbIX TUTPOBAHUA cnabbIX KUCIOT M OCHOBAHWIA. anI‘-IVIHbI OTCYTCTBUA CKa4ka Ha

34 .
KpVBOW TUTPOBaHWS.

35 [MocTpoeHne KpMBOW TUTPOBaHNS criabor KMCMNOTbI CUMbHLIM OCHOBaHWeM (Ha npumepe kncnotsl ¢ pK=4,
COk=0,1 M, Vk =100 mn.)

36 KpuBble TUTpoBaHWS cnabbiXx MHOrOOCHOBHBIX KUCIIOT Y MHOTOKMCIIOTHBIX OCHOBaHWIA. YCrnoBue
anddepeHLMpoBaHHOrO CTYNEHYaToro TMTPOBAHUSA.

37 Peakunm komnnekcoobpasoBaHunsi. OCHOBHbIE XapaKTEPUCTUKN KOMMMEKCHbIX COeAMHEHNN. [JleHTaHTHOCTb
nvraHgos.

38 HepoctaTkm KOMNNEKCUMETPUYECKOrO TUTPOBAHNUSA C UCMOMb30BaHNE ManogeHTaHTHbIX NMMraHaoBs.
KomnnekcnumeTpmnyeckoe - 1 KOMNIIEKCOHOMETPUYECKOE TUTPOBaHME.

39 KomnnekcoHbl: NpuMepsbl, CTPOEHME U CBOWCTBA.

40 MpoTonuTnyeckmne cBOMCTBA KOMMEKCOHOB.

41 Bbi6op onTvMarnbHbIX YCIOBUIN KOMMNIIEKCOHOMETPUYECKOTO TUTPOBaHUS.

42 MperMyLLecTBO NCNONb30BaHUSA KOMMNEKCOHOB B TUTPUMETPUYECKOM aHanuse.

43 KoHLEHTpaLMOHHas 1 YCNoBHasA KOHCTaHTbl yCTOMYMBOCTU KOMMIIEKCOHAaTa.

44 PacueT ycnoBHOI KOHCTaHTbI YCTONYMBOCTU KOMMNekcoHaTa. ObnacTb ee NCnonb30BaHus.

45 PacueT 1 nocTpoeHne KpmBbIX KOMMNIEKCOHOMETPUYECKOrO TUTPOBAHWS.

46 MeTtannovHamkaTopsbl, UX CTPOEHWE U NPUHLMN OENCTBUS.

47  |TpeboBaHus K MHOUKATOPaM B KOMMIEKCOHOMETPUYECKOM TUTPOBAHUN.

48 |O6was xapakTepucTuka METOA0B OCaAUTENbHOIO TUTPOBAHUS.

49  |OnpegeneHne TOYKM SKBMBANEHTHOCTU B apreHTOMEeTpuUU.

50 YpaeHeHue HepHcta gna 3C ranbBaHN4YeCKOro afemMeHTa.

51 BbiBoA ypaBHeHWs HepHcTa Ans anekTpogHoro noteHumana.

52 |Popma 3anucu ypaBHeHUA HepHCTa anekTpoAHOro noTeHumana ans pasnumyHbiX BUOOB peakuui.

53 |CraHaapTHbIN OKMCIMTENbHO-BOCCTAHOBUTENbHBIN noTeHuman (E0) n cnocob ero onpegeneHus.

54 PacueT KOHCTaHTbl paBHOBECUS OKUCTTUTENbHO-BOCCTAHOBUTENBHOM peakumn. OLeHka BO3MOXHOCTH
NCMNOMb30BaHUSA OKUCIUTENBHO-BOCCTAHOBUTENBbHON peakumn B TUTPUMETPUYECKOM aHanmse.

55  |OkucnutenbHo-BOCCTaHOBUTENMbHbIE MHAUKaTOPLI. [prHumMn nx noabopa.

56 Cnocobbl onpeAeneHnst TOYKM 3KBUBANEHTHOCTU B OKUCIMTENbHO-BOCCTAHOBUTENBHOM TUTPOBAHMWM.

57 Ycnosusa npoBegeHns NoAoMeTPUYECKoro TUTPOBaHKS.

58 MpuroToBneHve ctTaHAapTHOrO pacTBoOpa NepMaHraHaTa Kanus no TOYHOW HaBecke YCTaHOBOYHOrO BeLLecTBa.

59 Ycnosus npoBedeHnsi nepMaHroHaToMeTpum.

Cewmectp 4

60 KanunnsapHoei anektpodopes. CyLHOCTb U HazHavyeHre. BHyTpeHHSa opraHu3aumns kanunnspa, BO3HUKHOBEHWE
3NEKTPOOCMOTUYECKOro NOTOKA.
TeopeTnyeckne OCHOBbLI MeTOAAa MOHOOOMEHHON xpomaTorpadumun. Knaccudpmkaumsa. AnnapatypHoe

61 [odbopmrieHue 1 TeXHUKA BbINOMHEHUS aHanM3a Ha npuMepe onpeaeneHns cogepXaHus MarHns U LMHKa npu nx
COBMECTHOM MPUCYTCTBMU Ha aHWOHUTE.

62 enb-xpomatorpadums. OCHOBHbIE NMPUHLMIMBI U HA3Ha4YeHUst metoda. MNMpenmyuiectsa u HegocTat

63 BbicokoadhdekTnBHas XunakocTHas xpomatorpacgms. OCHOBHbIE NPUHLMMBI U HA3HAYEHUST MeToAa.
MpevmyLiecTsa U HeJoCTaTKW.

64 MeToabl Ka4eCTBEHHOrO U KONMYECTBEHHOro aHanuaa B ra3oBovi xpomatorpaduu.

65 HenoaswxHble dhasbl M TpeboBaHus, NpeabsensiemMble K HUM. XpoMaTorpaduyeckue 4eTeKTopbl.

66 OCHOBHbIE KpUTEPUU XpOMaTorpadmyeckoro pasaeneHus: aPEKTUBHOCTb, pa3peLleHme N CENEKTUBHOCTb
KOTMOHKM.

67 MposBMTENBLHLIN METOA B ra3oBor xpoMaTtorpaduun. Bug guddepeHumansHon xpomaTorpaMmmbl, €€ OCHOBHbIE
napameTpbl.

68 Knaccudukauus, HasHavyeHre n 0CHOBbI MeToAa ra3oBow xpomatorpadun. NpuHuunmMansHas cxema ra3oBoro
Xpomartorpada 1 TeXHUKa BbINOMHEHUSA aHanmsaa.

69 PacnpepenutenbHas xpomatorpadus. CywHoCTb MeToaa, annapaTypHoe odopmrieHne. bymaxHasa
XpomMaTorpadus. YCTaHOBNEHNEe XMMUYECKOW NpUpobl U KONMYeCcTBa KOMNOHEHTOB.

70 ToHkocnonHas xpomaTtorpadus. CylHOCTb MeToAa, annapaTtypHoe odopMrieHne. YCTaHOBNEeHNE XMMUYeCKon
nNpuMpoAbl U KONMYeCcTBa KOMMNOHEHTOB.

71 KonoHouHasi agcopbumoHHasa xpomatorpadus. Oneitel M.C.LiBeTa. KauecTBeHHas n konnyecTBeHHast
naeHTuuKaumnsa pasgensembix BeLeCTB.

72  |TeopeTuyeckue OCHOBbI XpomaTtorpacum. Teoprs TeopeTU4EeCcKnx Tapenok

73 Knaccudukauusa xpomatorpaduyecknx MeTogoB aHanusa B 3aBUCMMOCTH OT cnocoba npoBefeHus —

QIMIOEHTHAad, BbITECHUTENbHAA U (prHTaJ'IbHaH.




KJ'IaCCVIdDVIKaLI,VIFl xpomaTorpad)quCKmx MeTO[OB aHalim3a B 3aBUCUMOCTU OT Npupoabl NOABWKHON M

74 HenoaBWXHOM dasbl 1 annapaTtypHoOro oopmneHus.

75 CyLwHoCTb npoLecca xpomartorpadgum.

76 OnucaTb NpUHUMN NIOMUHECLEHTHOMO aHanuaa. dnyopumeTpus.

77 OnucaTb NpUHUMN peHTreHodNTyopecLeHTHOrO aHanusaa.

78 CnekTpodoTomMeTpryeckoe onpeferneH1e KOHLEHTPaLNM KOMMOHEHTOB B CMECH CBETOMOMOLIAIoLMX BeLecTs
— aHanu3 cMecu OBYX KpacuTernen.

79 Onpepenexne xenesa npy NOMOLM CyNbdOoCannumnnoBomn KNCOTbI.

80 OnuncaTb MeToAbl onpeaeneHmns KoHLeHTpaumm (MeTo4 kanmbpoBoyHoro rpadumka, 4ob6aBok, CpaBHEHNUS 1
anddpepeHumansHon doTomeTpum). MNpenmylectea n HegOCTaTKM KaXaoro MeToza.

81 Bbibop cBeTounbTpa. PakTopbl, BAUSIOLLME HA ONTUYECKYO NNIOTHOCTb. YyBCTBUTENBHOCTL POTOMETPUYECKMX
MEeTO0B.

KonuyecTBeHHbIN aHanM3 MeToaoM MOMEKYNSAPHOW cnekTpockonuu. Belbop ycnosun potoMmeTpupoBaHus

82 OLHOKOMMOHEHTHbIX pacTBOpOB. [MosACHUTL He0b6X0aMMOCTL (POTOMETPUPOBAHNST OTHOCUTENBHO pacTBopa
CpaBHeHusi 1 obaBku K 6ecLBEeTHBIM pacTBOpaM OKpaLUMBAKLLMX peareHToB.

83 Martepuan ontnyeckon annapaTtypbl, MOHOXPOMaTOPbI, CBETOUNBTPLI U AETEKTOPbI.

84 OcHoBHble y3rbl npnbopos abcopbumoHHON cnekTpockonuu. MNMepeduncnuTe NCTOYHMKN N3NyYeHns ang
Nnosny4eHns CNeKTPOB B pasfnMyHOM gnanasoHe OJSIMH BOJTH.

85 OnucaTtb MeTOA MOSeKynsipHO-abcopOLMOHHOM hOTOMETPUN. XapaKTEPUCTUKA MOSEKYIISIPHbIX CMEKTPOB
nornoweHuna. MK n YO cnektpockonus (KONMYECTBEHHbIN 1 KAYECTBEHHbIA aHann3 aTuMmn MeTogamm).
OnucaTtb MeToA aTOMHO - abcopOUMOHHOM cnekTpockonun. MNMepevncnntb cnocobbl aToMM3aLnn BELLLECTBA.

86 AnekTpoTepmuyeckas atommsauus. NnaMmeHHO-aMUCCMOHHAs cnekTpockonua. Pasnudne mexay atoMHO —
abcopOLMOHHON 1 NNIAaMEHHO-3MUCCUOHHON. [NpenmyLecTBa U HegoCTaTKN METOOB.

Mpepcraeutb 3akoH byrepa-IlambepTa-bepa B NMMHENHOM 1 CTENEHHOM BMae. AQAUTMBHOCTb ONTUYECKON

87 nnoTHocTn. CBA3b ONTUYECKOW NAOTHOCTU C NponyckaHmeM. MonsapHbIn KO3MOULNEHT NOTMNOLLEHUS.
OrpaHn4eHnst n ycrosus NPUMEHUMOCTY 3aKOHa.

HasBaTtb Tpu cnekTparnbHble 0611acTi, B KOTOPbIX M3y4YaeTCs NOrnoLleHe CBeTa BELLLECTBOM U

88 COOTBETCTBYOLLME METOAbI cnekTpockonun. 3bupatensHoe nornoLleHne ceeTa BewectBoM. Knaccudgumkaumnsa
METOA0B CMEKTPOCKOMUM.

CyLwwHOCTb NpoLecca B3anmMogencTBms BeLLECTBa C NEeKTPOMarHMTHeIM nanyyennem. MNpegcraBute npouecc

89 MOrmnoLweHns CBeTa C TOYKN 3PEHUS NBMEHEHUS BHYTPEHHE SHEPTUW UCCreQyeMoro BellecTsa. [JaTb
00 BbACHEHME NOHATUIO «KOPMNYCKYNSAPHO-BOIHOBOW Ayanvamy.

90 OnuncaTtb MeToA KOHOYKTOMETPMYECKOro TUTPOBAHUS U MPUHLMIN HAXOXOEHNS] TOYKN 9KBMBANIEHTHOCTM Ha
NpUMepe KUCIOTHO-OCHOBHOIO TUTPOBaHMs. 3aBUCMMOCTL hopMbl KpuBon BYUT oT yacToThl reHepaTopa

91 [aTb nonHoe BblpaxkeHne obLen NPoOBOANMOCTUN SYENKM EMKOCTHOFO TMNa. AKTMBHAasi U peakTUBHas
cocTasnawwas. OTnnymne BbICOKOYACTOTHLIX METOA0B OT HU3KOYACTOTHbIX.

92 MpepcTaBUTh CyLLHOCTb NpoLecca HEKOHTAKTHOIO BbICOKOYACTOTHOro TutpoBaHus (BYT). Mpeumywiectsa n
HeJocTaTku. Tunbl S4EEK, NPUMEHSEMbIX B BbICOKOYACTOTHOM TUTPOBaHUM.

93 Cxema ycTaHOBKU A58 onpefeneHuns anekTpmdeckon nposogmmoctu. KoHcTaHTa cocyga. Tok pasbanaHca
MOCTa.

94 Mpsmas koHaoykToMeTpus. HasHayeHue, npenmyLiectsa n HegoctaTtkn. OB bACHUTL NPUYKMHY OFPaHUYEHHOTO
NpUMeEHeHMS.

95 O6BACHUTL NPUYMHY aHOMAasbHO BbICOKOW MOABUXHOCTU MPOTOHA M MMOPOKCU-MOHA B 3N1EKTPUYECKOM None.
3aB1CUMOCTb 3MEKTPUYECKOW NPOBOAMMOCTU OT TEMMEPATYpHI.

BrivsiHne KoHUEHTpaUuKn CUnbHbIX U cnabbix 3NEKTPONMTOB Ha 3MeKTPONPOBOAHOCTL. MpeactaBntb rpadunkn

96 33aBMCUMOCTU yOEIbHOM W SKBUBASIEHTHOM SM1EKTPONPOBOAHOCTM OT KOHLIEHTPaUMN CUNBbHBIX U criabbix
3MNEKTPONINTOB.

97 OKBMBaneHTHas 3MeKTPoNpPoOBOAHOCTL Npu 6eckoHe4YHOM pa3baBneHnn. 3aKoH HE3aBUCMMOTO ABMXKXEHNSA NOHOB.
dopmyna Konbpaylua — 3aBUCUMOCTb 3KBUBAINIEHTHOW 3MEKTPONPOBOAHOCTY CUITbHBIX 3NIEKTPONUTOB

98 Hatb nonv;m/le yaenbHon, 3VKBI/IBaJ'IeHTHOIZ 1 anekTponpoBoaHocTu. [NpeacrtaBuTb pasmepHocTb. COOTHOLLEHME
YyOENBHOWN N 3KBMBANIEHTHOWN 3NIEKTPONPOBOLHOCTH.

OxapakTepu3oBaTb METOA KOHAYKTOMETPUYECKUX uccrnegoBaHnii. O6bACHUTL CYLLHOCTb Npouecca

99 3NEKTPONPOBOANMOCTM PACTBOPOB 3NEKTPONMTOB. [NokasaTb CBA3b BENMUYMHbBI ANEKTPONPOBOAHOCTU pacTBopa
3NEKTPONUTa N ero CoONPOTUBIIEHUS.

100 [[MpakTnyeckoe NpUMEHeHNE METOA0B KYITOHOMETPUYECKOro aHanmaa.

101 MpepcTtaBuTb NperMMyLLIECTBA KYNIOHOMETPMUYECKOrO aHanuns3a (Kak NnpsiMoro, Tak U KOCBEHHOTO) nepes
KnaccuyeckuMn MeTogamMu aHanuaa.

Onwucatb cnocob onpegeneHus cogepxaHnst Tuocynbgarta HaTpusi METOAO0M KyJIOHOMETPUYECKOrO TUTPOBaAHMUSI.

102 |Peakuuu, onucbiBatoLLme 3MEKTPOXMMUYECKOE MOMYYEHNE peareHTa u ero B3anmMogencrene ¢ onpegensembim
BELLECTBOM MPW OnpeaeneHnm Tmocynbgara HaTpust.

Onucatb cnocob onpeaenennst cogepXxaHnst KUCNOTbl METOAOM KYJIOHOMETPUYECKOrO TUTPOBaHus. Peakuwnm,

103 |onuchiBaOLME SIEKTPOXMMMYECKOE MOSyYEeHNE peareHTa u ero B3anMogencTeme ¢ onpeaensieMbiM BELLECTBOM

npwu onpeaeneHnmn KUCIoT.




104 |[OcHoBHble MPUHLMNBI PUKCALMM KOHEYHOW TOYKM TUTPOBAHUSA (TOYKN 3KBUBANEHTHOCTU) B KYTIOHOMETPUN

105 [YcnoBsusi npoBeaeHUst KyNIOHOMETPUYECKOro TUTPOBAHNS.

106 |CyHOCTb KOCBEHHOW amnepocTaTnyeckol KynoHoMmeTpun. Cnocobbl anekTporeHepauum TUTpaHTa

107 |3OnekTporpaBMMeTpuUyecKkUin aHanuns. HasHadeHne meTtofa, KpaTkas xapakTepucTuka

108 |[Cxema ycTaHOBKM AN NPSIMON MOTEHLMOCTAaTUYECKON KYNIOHOMETPUN. XUMUYECKUIA KyNIOHOMET

109 |OnpegeneHune konNMYecTBa ANEKTPUYECTBA B NMPSAMOW NOTEHUMOCTATUYECKON KYTOHOMETPUn

110 Bbi6op noTeHuuana paboyero anekTpoaa B NPSMON NOTEHUMOCTaTUYECKOW KynoHomeTpuu. [laTe onpepenexHve
NMOHATUIO «MOTEHUMAnN BblAeneHns BeLlecTsar.

111 [MMpsmas KynoHoMeTpus. DNEKTPOXMMUYECKNE peakLmn, NPUMEHSIEMbIE B MPSMON KYNIOHOMETPUN.

112 OxapakTepu3oBaTb METOAbI aHanmM3a, OCHOBaHHble Ha 3akoHe Papages (NpsAmas/kocBeHHas,
amnepocTaTmyeckas/noTeHumMocTaTm4yeckasl KyJloHomeTpus).

113 |Ycnosus npoBeaeHnst KyNIOHOMETPUYECKOro aHanmaa.

114 OcCHOBHbIE NPUHUMMBI KYTOHOMETPUYECKMX uccrnegosaHunii. OnmcaTb NpoLece aneKTPOXUMNYECKOro
npespaLleHns BELWEeCTBa Ha drekTpoae C ncnonb3oBaHneM 3akoHa Papages.

115 OxapakTtepusoBaTb MeToabl M3amepeHus 3C B NOTEHUNOMETPUM (KOMMEHCALMOHHBIN U HEKOMMNEHCALMOHHBIN
MeTon).

116 |lMpeumyLiecTBa NOTEHLUMOMETPUYECKOrO TUTPOBAHUS Nepes Krnaccu4yeckuMm MeTogamiu.

117 OcapuTenbHoe, KOMMNIIEKCOHOMETPUYECKOE, OKUCIIUTENBHO-BOCCTaHOBUTENbHOE TUTPOoBaHue. OCHOBHbIE
NPUHUMMbI.
OxapakTepu3oBaTb KOCBEHHbIE METOAbI NOTEHUMOMETpUK. OnmucaTtb NPUHUUM NOTEHLNOMETPUYECKOTO

118 |[TuTpoBaHMA Ha NpMMepe KMCNOTHO-OCHOBHOMO B3anmoaencTeus. NHONKaTopHble aNeKTPoabl KUCOTHO-
OCHOBHOIO TUTPOBAHWS.

119 Onucatb MeToabl onpeaeneHnst KOHLEHTpauun B NpAMON NoTeHUMOMETpUKU (MEeTOA rpagdynpoBOYHOroO rpaduka
(+kannbpoBka anekTpoaa), KOHLEHTPaLUMOHHOro anemMeHTa, 4o6aBokK u np.).

120 |[lMpuBecTun npuMmepbl UCNOMNb30BaHUS NOHOMETPUN.

121 Onuncatb KOHCTPYKLMIO U BbIBECTWN NOTEHUMAnN CTEKNSAHHOrO anekTpoaa. lNepeuncnutb ero npenmyLlectsa u
HeJoCTaTKu.

122 Mepeuncnutb BUALI MeMOPaHHbIX 3NekTpoaoB. KpaTko oxapakTepu3oBaTth Kaxabli BUA, NPeacTaBuTb
KOHCTPYKLMIO.

123 |Pepokc anektpogbl. [laTb onpegeneHve 1 BbIBECTU NOTEHUMAaN XMHIMAPOHHOTO 3feKkTpoaa

124 MpuBecT NpuMepbl ANeKTPOA0B BTOPOro poAaa. OnncaTtb KOHCTPYKLMIO Y BbIBECTM NOTEHLMAN
xnopcepebpsHoro anekTpoaa.

125 [atb onpegeneHune pyHKUMAM 3NeKTpofaa CpaBHEHUS U UHOAMKATOPHOrO 3rekTpoaa, NPUBECTU MPUMEP KaXaoro.
Mepeuncnuts TpeboBaHMA, NpeabaABNAEMbIE K HUAM.

126 OcHOBHbIe NPUHUMMLI Kraccudmkaumm anekTpoaos (Mo Ha3HaYeHuo, N0 MexXaHU3My BO3HUKHOBEHUS
noteHumana). Obpatumsle n HeobpaTumMble anekTpoabl. MNpuBecTn NPUMepHI.

127 MpeacTaBuTb NPUHLMN paboThl ranbBaHUYECKOTO 3EMEHTA, ero cxemaTnyeckoe n3o6paxeHue, NpoLEeCChl n
peakuumn, npoTekarowme Ha anekTpogax. MNpuHumn pacdeta OC s4yeriku.

128 [atb onpegeneHne ctaHgapTHOrO aneKkTpoAHoro noteHumana. OnncaTtb KOHCTPYKLUMIO U Ha3HayYeHue
CTaHOapTHOro BOAOPOOHOrO 3NEKTPOAa, a Takke cnocob n3amepeHust CTaH4APTHOMO 3MeKTPOLHOro NoTeHunana.

129 Onucatb npoLecc BO3HUKHOBEHWS NOTeHUMana Ha rpaHuue pasgena a3 MeTannnyeckuin anekTpoa-pacTeop.
MpencrtaButb ypaBHeHne HepHcTa.
[aTb onpegeneHve TepMuHaM: aneKkTpod, ANEKTPOXMMUYecKkas peakuus, anekTpoxuMmyeckas a4emnka

130 [(oBpaTuTb BHUMaHWE Ha pasnMuMsa NpUHLMNAa 4ENCTBUS ranbBaHWYECKOrO SMIEMEHTA 1 3N1IEKTPONM3epa).
MpeacTaBnTb CBA3b ranbBaHNYECKOro AfIeMeHTa 1 ANeKTPONIUTUHECKON SYENKU.
OxapakTepu3oBaTb MeTOA NOTEHLMOMETPUYECKOro aHanun3a (OCHOBbl MeToAa, rfaBHble HanpaBneHns

131 [npumeHeHus). MNpuBecTn KNaccudmkaLmio NOTEHUMOMETPUYECKMX METOLOB aHann3a (MOHOMEeTpUS,
pefokcumeTpus u T7.4.).

132 CyLLHOCTb 3NEKTPOXMMMYECKUX MeToAoB aHanu3a. Knaccndukaumnsa IXMA no nonydyaeMomy aHanmMTn4eckomy
curHany.

133 |AkkpeauToBaHHblE aHanUTU4Yeckme nabopartopun. MeTooukn BbINOMHEHMS 9KCNEPUMEHTOB.

134 |MeTponoruyeckoe obecnevyeHve aHanusa.

135 |Knaccudukauma ®XMA no ncnonb3oBaHMO aHaNUMTUYEeCKoro curHana.

136 |Knaccudmkauma ®XMA no nanKo-XxmMm4eckum CBOMCTBaM CUCTEMBbI.

137 |MpeumywecTtBa n HegocTaTkm PXMA.

138 |Cxema knaccuyeckoro XMMM4ecKoro aHanuaa. dtanbl nposeaeHns aHanusa metogamm ®XMA.

139 XapaKTepuCTUKM aHanuTnyeckoro curHana. Knaccudumkaumsa Metogos aHanuTUYeCcKon XuMmm no NnpuHUmny
nony4YeHns aHanMTU4YeCcKoro curHana.

140 AHanuTtudeckui curHan. CBoncTBa BELLECTB - MIHTEHCUBHbIE N 3KCTEHCUBHbIE. [lonyyeHne aHannTuyeckoro

CuUrHana.




141 |CywHoCTb PU3NKO-XMMUYECKMX MeToA4oB aHanm3a. Mecto ®XMA B CTPyKType XMMNYECKOro aHanmaa.

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

3 cemecTp.

1.Bblumcnntb MOMSIPHYIO0 KOHUEHTpaumto akBmaneHTa H2S0O4 n T H2S04/Ca0 ecnn T H2S0O4 =0,004852 r/mn.

2.Kakyto HaBecky siHTapHoi kucnoTbl (H2C4H404) cnegyeTt B3sATb, 4TOObl NOCne ee pacTBOPEHUS B MEPHOM
kon6e BmectumocTbio 200 cm3, Ha TUTpoBaHme 25 cm3 nonyyeHHoro pacteopa nowsio 4,2 cm3 0,1 H. pacTtBopa NaOH?

3.0npenennTb xecTkocTb H-kaTMoHMpoOBaHHOW BOALI, UCNONb3YEMON A4Sl YMEHbLUEHUS 30/1bHOCTU LIENH0N03bl,
ecnu Ha TutpoBaHne 300 cm3 Boapl 3aTtpaveHo 0,86 cm3 0,01 H pacTBopa TpurnoHa b

4.PaccunTtaTb OKUCNUTENBHO-BOCCTAHOBUTENBHBLIN NOTEHLMAN B TOYKE 3KBMBANEHTHOCTU npu TutpoBaHmm 0,1m
pacTtBopa FeSO4 0,1 m pactBopom KMnO4 B npucytcteun H2S04 (H+ =1 mons/n) (EOMNO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npegenute cogepxaHneNa2S (r/gm3) B 6enom uwienoke cynbgatHoOW Bapku uLennonosbl, ecnn 10 cm3
wernoka pasbasunu B kon6e250cm3. K 25 cm3 nonyyeHHoro pacteopa gobasunu 5,0 cm3 0,1 H pacTBopa nMoga v Ha
obpaTHoe TuTpoBaHue 3atpatunu 1,86 cm3 0,1 H pacTBopa Tnocynbdata HaTpusa (K=1,052).

6.l'pynna ctygeHToB Oblna HanpasneHa Ha neTHo npakTuky B nabopatopuio MY «TOK Cl16». MNockonbky
PYKOBOACTBO NPEAnpUsTUst 3aMHTEepecoBaHO B MOA4OOpPe MOnoablX NEepPCrneKTUBHbLIX CreuuanncToB, ANs NPOBEPKU
HaBbLIKOB CTYEHTOB U MX KOMMETEHTHOCTb UM ObINO NpeanioXeHO peLlnTb HECKOMBKO 3adad. PacTBop anxpomara kanuvs
ONs onpefeneHns XMMUMYeckoro notTpebneHnst kKucnopoda AOMKEH MMETb MOSSIPHYIO KOHLEeHTpaumio akBmBaneHTa 0,25
mMonb/am3. [ns onpenenenns koHueHTpaumm K2Cr207 TUTPUMETPUYECKMM METOAOM HeobxoaMmMo 060CHOBaHHO BLIbpaTh
nHamkatop. Yto M kakMm 06pasom HeobxoauMMO caenatb B CryYae, eCnvM [aHHbIi pacTBOpP He MMEEeT HYXXHOW
KOHUEeHTpaumu (yKpenutb, pa3baBnTb)?

4 cemecTp.

7.Bbipa3nTe onTMYeCcKyto NIIOTHOCTb B NpoLeHTax nponyckanus: a) 0,064; 6) 0,765; 8) 0,318; ) 0,209; o) 0,437; e)
0,413

8.Mpwn anekTponuse pacteopa, cogepxawero noHsl Me (IlIl) npu cune Toka 1,0 A 3a 35 muH. Ha katoge 6bino
BbligeneHo 0,3772 r metana. NpuHAB Bbixog no Toky paBHbiM 100 %, onpeaenvTb, Kakow 3TO MeTarns

5.3 MeTogunyeckue matepuansl, onpegensiowme npoueaypbl OLLleHMBaHUA 3HaHUIA, YMEeHWUI, BnagaeHuin (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexyTo4yHowu atrectaumMu m nopsaaok MIMKBUaLmMn akageMmnuiyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauun perraMmeHTUpoOBaHO NoKanbHbIM HOpMaTMBHBIM aktom CIOMYIMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPONSA yCneBaeMoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunum No AUCUunanHe

YcTHas X MucbMeHHasda X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo gUCLUUNnHe

Mpn NnpoBeaeHnM 3Kk3amMmeHa BpeMsi MOArOTOBKU K OTBETY cocTaBnseT He 6one 40 MyH (Npyn  peLLeHne B Ka4ecTBe
MPaKTM4eCcKoro 3adaHust kewica - 1 yac). B aTo Bpemsi BXOAUT NOArOTOBKa OTBETA HA TEOPETUYECKUI BOMPOC U peLUeHne
npakTnyeckon 3agayn. [na BbINOMHEHMS MNpakTU4ecKkon 3agayn obydarwemycss Heobxoammo umeTb npu cebe
KanbkynaTtop. Heobxoammas cnpaBovHas nutepaTypa NpeaoCTaBnseTCsl Ha 9K3aMeHe.

CTyOeHTbl, BbINONHUBLUME BCe TPeOOBaHUS TEKYLLEro KOHTPOSS, Ha 3ayeTe OTBEYalT Ha [ABa TEOPETUYECKNX
BOMpPOCA W peLuatoT O4HY NpakTuyeckyto 3agady. Bpems Ha nogrotoBky coctaBnset 30 MUHYT.

MpenogaBaTtenb BNpaBe 3agaTb HECKONbKO AOMOMHUTENbHbLIX BOMPOCOB.

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO [loa uspaHua | Ccbinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
AnapHes, A. W.,|AHanuTuyeckaa xumusa wm Hosocunbupck: http://www.iprbooksh
KasakoBa, A. A, |dDU3NKO-XMMUYECKME METObI Hosocunbupckuii 0p.ru/91180.html
AnekcaHgposa, T. 1. |aHanu3sa rocyaapCTBeHHbIN 2018
TEXHUYECKUIN
YHUBEPCUTET




Tka4yeHko, C. B.,|AHannTnyeckas Xumus.| BopoHex: BopoHexckuii http://www.iprbooksh
Cokonoga, C. A. XvmMmnyeckue mMeToabl "ocypapcTBeHHbIN op.ru/72650.html
aHanusa ArpapHbIn YHuBepcuteT 2015
um. UmnepaTtopa lNeTpa
MepBoro
lpomos, H. B., TapaH,|AHanuTM4yeckas xumuss u Hoeocunbupck: http://www.iprbooksh
O. 1. PUINKO-XMMUYECKME METOoAbl Hosocunbupckui 0p.ru/91181.htmi
aHanusa. COopHMK 3agadv cC rocyaAapCTBEHHbIN 2018
OCHOBaMu Teopum 7 TEXHUYECKUIA
npumMmepamMm peLleHui YHUBEPCUTET
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
O.B. ®époposa, W.H.[AHanuTuyeckas xumusas 1| M-BO Hayku U BbiCLLEro http://nizrp.narod.ru/
OmntpeBuny, O.C.|dusunko-xummnyeckne metoabl| obpasoarusa PO, C.- metod/kafobshineorg
AHppaHoBMY aHanusa:  KonuyecTBeHHbIN| MeTepb. roc. yH-T Npom. h/1590531987.pdf
aHanus: MeTop. ykasaHus ansi| TexHornorun v ausanHa, 2020
nposedeHns NnabopaTopHbIX| BbICLL. LK. TEXHOMOMMA 1
pabot. — 4-e u3g., pon. u|  3HepreTuku. - CaHkT-
uenp. MeTepbypr: BLUT3
cnerynrtn
W.H. OmunTpeBmny AnanuTnyeckaa  xumua  U| M-BO HayKu U BbICLLIETO http://nizrp.narod.ru/
usmnko-xnummnyeckne metoabl| obpasosaHusa PO, C.- metod/kafobshineorg
aHanwuasa: onTuyeckue| lMetepb. roc. yH-T MPOM. h/1583455919.pdf
MeToAbl (BOMPOCHI, TeCTbl W| TexHoMmorum v gusanHa, 2020
oTBeThl): y4eb. nocobure BbiCLu. LK. TEXHOMOMMK U
aHepreTuku. - CaHkT-
MeTtepbypr: BLUT3
cnerynrta
W.H. OmutpeBuy, A.A.|QnekTpoxnmmyeckme metoabl http://nizrp.narod.ru/e
KomuccapeHnkoB aHanusa: npakTuka lektrchem.htm
npumerernss B LBMN ( B M-Bo obpasoBaHus n
Haykn PO, CMeIrTypPri. — 2012
npymMmepax u 3agadax) [TekcT] CH6.: Cr6rTYPA
y4yebHO-  MeToamyeckoe ”
nocobue
A.A. KowmuccapeHkos,|loTeHunomeTpus [TekcT] M-Bo obpasoBaHus n http://nizrp.narod.ru/p
r.o. nMNpymmo, B.A.|y4e6Ho- MeToauyeckoe| Haykm PP, CMNOIrTyYPrl. — 2013 otenz.pdf
depnopos nocobue Chno.: CrerrTyperi
W.H. Omutpesnd [n gp.]|Pusmko-xummnyeckue metoabl http://nizrp.narod.ru/
aHanusa. [TekeT] Y.l metod/kafobshineorg
OnNeKTpoXMmMu4eckne MeTofbl M-B0 0bpasosaHvs 1 h/8.pdf
: Haykn P®,CI6 I'TYPTI. - 2014
aHanusa: y4yebHoe noco6m? CH6.: Cr6rTYPA
Ana  CTyQeHTOB  3a04HOU .
dopmbl 06yYeHNst
W.H. Omutpesnd [n gp.]|Pnsmko-xummnyeckne metoapl http://nizrp.narod.ru/
aHanmsa [TekeT] Y.l metod/kafobshineorg
Xpomartorpacduyeckme M-B0 06pasosanus v h/9.pdf
. Haykn PO, CIM6 I'TYPI. - 2014
MeTodbl  aHanu3a:  y4eb. CrM6. CAGFTYPH
nocobue gna  CTYAEHTOB -
3a04HON hopMbl 06YYEHMS
r.®. [nlpyrno, O.B.|XpomaTtorpadunyeckmne M-Bo obpasoBaHusa n http://nizrp.narod.ru/
depoposa, P. A. Cmut |mMeTogbl  aHanmsa  [TekcT]: Haykn PO, BLUTS 2017 metod/kafobshineorg
y4yeb. nocobue cnerynTq. - CMe.: h/18.pdf
BWT3 Crneryntn
A.A. KowmuccapeHkos, |KoHgyktomeTpusi " http://nizrp.narod.ru/
I.®. Mpyrno BbICOKOYACTOTHOE M-80 0Bpasosatvs 1 Konduktometr.htm
e . Haykun PO, CM6IrTyYPI. — 2009 )
TUTpoBaHue [TekcT] : y4ebHo CH6.: CAGrTYPA
-MeToauYeckoe nocobue "
r.o. nMNpyrmo, A.A.|Ontnyeckne meToAdbl| M-BO 0OpasoBaHus n http://nizrp.narod.ru/
KomnccaperkoB, B.A.|aHanm3a [TekcT] y4yebHo-| Hayku P®, CMIGITYPI. — 2010 metodoptika.htm
depnopos mMeToguyeckoe nocodue Cro.: CnelrTyrn

6.2 MepeyeHb NpodeccUoHanbHbIX 6a3 AaHHLIX U UHOPMaLMOHHO-CMPABOYHLIX CUCTEM

OneKkTpoHHO-OMbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIb MNYMTM [QnekTpoHHbI pecypc].
OneKkTpoHHO-6MBnMoTevHasa cuctema "Anbykc" [OnekTpoHHbI pecypc]. URL: http://www.ibooks.ru/

URL: http://nizrp.narod.ru




6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoOro oéecneyeHust
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW ANns ocyLlecTBIEeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

AyauTopus

OcHalleHne

B-316

BbITsbkHble WKadbl, BECbl aHaNUTUYECKUe, KOMMMEKT Nocyabl AN KONIMYECTBEHHOIO aHanmaa
n BOAONOArOTOBKM, BaKyyMHbI CYLUMITbHBIN wkad, anekTpuyeckme NANTKK.
CneumanuaupoBaHHasa YydebHas nabopatopms OXMA c HeobxogumbiM 06OpyoOBaHMEM:
CnektpodotomeTpbl u poTokonopumeTpbl PIK 56-M, KOK-2, KOK-3, KOHnko 1201, CP-2000, pH
— meTpbl Mapkun UMJT — 301, xpomaTorpad LiseT 100, BbICOKOYACTOTHBIE TUTPATOPLI, aHaNM3aTop
BonbTtamnepomeTpudeckuin AKB — 07 MK, npubop ans kanunnspHoro anektpodopesa «Kanenb
3»,ycTaHoBKa Ans NpoBefeHns npoLecca MOHUTHOrO YMSArYeHus Boabl.

B-306

BbiTskHbIE WKadbl, BeCbl aHanMTUYecKMe, KOMMMEKT NOCyAbl ANs KONMYECTBEHHOrO aHanusa
1 BOAOMOATOTOBKN, BaKYYMHbIV CYLUUIBbHBIN LKA, 3NEKTPUYECKUE MINTKU , CNEKTPOOTOMETPbI
n chotokonopmnmeTpbl DIK 56-M, KOK-2, KPK-3, FOHuko 1201, CP-2000, pH — meTpbl mapkm UTJT
— 301, xpomatorpad Liset 100, BbicOKOHACTOTHLIE TUTpPATOpPbIl, KOHLeHTpaTtoMep KH-1, npnbop
ONns kanunnspHoro anektpodopesa «Kanenb 3»

YyebHasa aygmtopusi

MyneTumeauinHoe obopyaosaHue, cneunanusmposaHHas mebenb, Jocka

JlekumoHHas
aygutopusi

Myanmme;wlﬁHoe o6opy/:l03aHV|e, cneynanm3mpoBaHHasa mebenb, Aocka




