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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

XUMUYECKMX N (PU3NKO-XMMUYECKMX METOAOB aHanm3a ANs KOHTPOnsi NPOM3BOACTBA.
1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

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

2 KOMNETEHUWN OBYYAIOWEIroCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

OlK-2: CnocobeH ncnonb3oBaTb MaTtemaTuyeckue, husmuyeckume, GPU3NKO-XMMMUYECKME, XUMUYECKUEe MeToabI
AnsA pelleHUA 3aaay npodeccuoHanbHON AeATENbLHOCTU

3HaTb: OCHOBHblIE XUMWYECKME 3aKOHbl WU Teopun, (bmsvmo-xmmmqecme MeToAdbl aHalnim3a, OCHOBHblEe JTabl
Ka4eCTBEHHOro Wn KOJIN4eCTBEHHOIo  XMMWUYECKOro aHanu3a pasfimdHblX BelwecTB, MeTodbl pasgeneHnda wu
KOHLUEHTPpMpoBaHUA BeLLEeCTB, METPOJIOTMYECKNE XaPaKTEePUCTUKN KInaCCUYEeCKNUX MEeTOO40B aHanmaa.

YMeTb: NOAroToBUTH NpoOy K aHanu3y, MpOrHo3vpoBaTb BMAMSIHUE Pas3fnUyHbiXx haKTOPOB Ha pPaBHOBECUE B XMMMUYECKUX
peakuusix, BbIMOSMHWUTL aHanmM3 obbekTa KrnacCU4eckMuM MEeTOAOM, MPOBECTM CTaTUCTUYECKYld 0bpaboTKy pesynbTaToB
N3MepeHNI.

BnageTb: HaBblkamy paboTbl C XMMUYECKUMWU peakTMBaMu W npubopamu, MNPOBEAEHMSI KONMYECTBEHHOIO W
Ka4yeCTBEHHOIO aHanm3a XMMUYEeCKUMU U PU3UKO-XMMUYECKUMU METOLAMU, HaBbIKaMW KOPPEKTHOW OLEHKW MOorpeLuHoCcTeln
npu Nx NpPoBeAEHUN.

OlK-5: CnocobeH ocylecTBNsATbL 3KCNepUMeHTaNnbHbIe UCCIIeA0BaHUSA U UCTNbITaHUA NO 3ajlaHHOW MeToAuKe,
npPoBOAUTb HAGMIOAEHNA U U3IMEPEHUSA C Y4eTOM TpeboBaHUIM TEXHUKKN Ge3onacHOCTU, o6pabaTbiBaTh U
MHTepnpeTUPOBaTb 3KCNepUMeHTanbHble AaHHble

3HaTb: TeOpeTU4ecKMe OCHOBbl UM MPUHUUMBI  XUMUYECKUX U PUNKO-XUMUYECKMX METOOOB aHanuMsa —
SMNEKTPOXUMUYECKNX,  CMEKTparnbHbIX, Xpomatorpadmyeckmx, 06racT nNPUMEHEHWsl, OCHOBHOE annapaTtypHoe
odopmMmneHue

YmeTb: Bbl6paTb MEeToOAuKYy aHanumia anAa 3afjaHHOM 3ajayn WU BbINOSMIHUTL €ee 9KCnepmmMmeHTanbHO C norny4vyeHnem
pe3ynbTatoB aHalIMTUYECKNX onpe,u,eneHMVl C HeobxoanMbIMKM METPOJIOTMYECKUMUN XapaKTepUCTUKkammn

BnageTb: MeToO4amyl BbIMUCMUTENbHOW MaTeMaTVkM M MaTemMaTM4YeckoW CTaTUCTMKM ans o6paboTku pesynbTaTos
aKCrMepuMeHTa.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

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

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

Cemectp
(kypc ons
3A0)

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

Tema 1. OcHoBbl aHanuTMyeckon xumuu. [NpumeHeHne
METOAOB aHanuTM4eckon xumun B dapmauesum 1
mMeguuuHe. KayecCTBEHHbIM W KOMMYECTBEHHbIA aHanms.
TpeboBaHus, NpeabsaBAsieMble K METO4AM aHanusa 0,5 2

OK

Tema 2. XUMWYECKUN  KOMMYECTBEHHbIA  aHanua.
TpeboBaHus, npegbsaBnsieMble K peakuMsM B OObEMHOM
aHanu3e. 3aKkoH aKkBMBaneHTHocTU. Cnocobbl BbIpaXKeHUs
KoHUeHTpauun. lMpuembl TUTpoBaHusA. PacdeT Maccbl u 15 8
KOHLIEHTpaLuun onpeaensieMoro BeLlecTsa.

Pasgen 2. MeToabl KUCITOTHO-OCHOBHOMO TUTPOBaHMUS.

Tema 3. VOHHble paBHOBECUS] B KUCMOTHO- OCHOBHOM
TUTpOBaHUW. PaBHOBecne B pacTBOpax CWUMbHbIX U
cnabbIX KUCNOT, OCHOBAHUN, MMOPOMM3YHOLLMXCS CONen U
OydepHbIX pacTBOPOB.

JlabopaTopHasa pabota Ne 1. lNpurotoBneHne pacTBopa 4 4 10
rmapokenga Hatpus. (TexHuka comsmepeHust Kombdbl C
NUNETKON. TEXHMKA paboTbl Ha NONYMUKPOOOpETKE)

Tema 4. PacyeT ” nNOCTPOEHME KPUBbLIX KUCNOTHO-
OCHOBHOIO TUTPOBaHUS. KucnotHo- OCHOBHblE J1,Ko
nHAMKaTopbl: MX cocTaB U cBoncTea. lMpuHumn nogbopa
WHONKaATOPOB.

JlabopaTopHass pabota Ne 2. YcraHOBka TO4YHOM
KOHUeEeHTpaumm paboyero pactsopa rmapokcraa HaTpus.
JlTabopaTopHaa pabota Ne 3. OnpeaeneHve kormyecTBa
CepHOW KUCMOTbI METOAOM MPAMOro TUTPOBaHWS. 4 16 14
JlTabopaTopHas paboTta Ne 4. Onpepenexune
rmgpokapboHata Hatpus U1 kapboHaTa HaTpus  npu
COBMECTHOM MNPUCYTCTBUN METOAOM (PUKCUPOBAHUSA ABYX
TOYEK SKBUBANEHTHOCTMW.

Paszgen 3. MeTogbl TUTpOBaHMS Ha OCHOBE peakumin
KOMMekcoobpasoBaHMs U ocaxaeHus

Tema 5. KomnnekcumeTpuieckoe "
KOMMIIEKCOHOMEeTpMYeckoe TuTpoBaHue. KomnnekcoHbl.
KoHueHTpaLmoHHas " yCrnoBHas KOHCTaHTbI
YCTOMYMBOCTHU KOMMMJIEKCOHATOB. MeTannoxpomMHble J1,Ko
MHOUKaTOPbI. 2 8 10
JlTabopaTopHaa pabota Ne 5. KomnnekcoHomeTpuieckoe
onpegerneHune XXecTkoCcTu Boabl.




Tema 6. OcaguntenbHoe TuTpoBaHue .Kputepum oueHku
obpas3oBaHusa ManopacTBOpUMbIX coefuHeHun. Cnocobbl
onpepgeneHna TOYKM 3KBUBANEHTHOCTM B oOCaguTeribHOM
TUTPOBAHUN.

JlabopatopHasi pabota Ne 6. OnpeneneHve konuyecTBa
Xnopuaa Kanusi METO[JOM OCaXXaEHUS.

Pasgen 4. Metogbl OKUCIUTENbHO-BOCCTAHOBUTENbHOIO
TUTPOBAHUA

Tema 7. TeopeTMyecKMe  OCHOBbl  OKUCIUTENbHO-
BOCCTaHOBUTEIbHOIO B3aMMOOENCTBUS.
OnekTpoxummuyeckas ayenka. YpaBHeHne HepHcta ans
OOC ranbBaHM4YeCKOro 3fieMeHTa WU 3fEKTPOOHOro
noteHumana. KoHCTaHTa paBHOBECUSI OKUCITUTENBHO-
BOCCTaHOBUTENbHOM peakuun. Cnocobbl onpegeneHus
TOYKM 3KBMBANEHTHOCTU B OKUCINTENbHO-
BOCCTaAHOBUTENbHOM TUTPOBaHUW. KpuBble TUTPOBaHUS.

Tema 8. [lepmaHraHaToMeTpusa:  OOCTOMHCTBO U
HeJoCTaTKM meToga. WopgomeTtpusa, ycroBus — ee
NpoBeAEHMUS. Cneumndnyeckme WHOWKATOPBI.
BuxpomaTtomeTpus. AHanuTU4ecKkun KOHTPONb
NEKapCTBEHHbIX MpenapaTtoB METOAOM OKWUCIUTENbbHO-
BOCCTaAHOBUTENbHOIO TUTPOBAHUS.

JlTabopaTopHaa pabota Ne 7. OnpegeneHve Guxpomara
Kanus MeToAOM MepmaHraHaTOMeTpUW: NpPUroTOBMEHUE
pacTBopa MnepMaHraHata kanusi; onpegeneHve TOYHON
KOHUeHTpauum  paboyero pacTBopa nepmaHraHarta
Kanusi; MpUroTOBIIEHWE  BCMOMOraTenbHOro pacTtBopa
conm Mopa; onpegeneHne TOYHOW  KOHLEHTpaUuMu
pactBopa conu Mopa; onpegeneHne  KonuyecTea
Obuxpomara Kanust MeTogoM 0bpaTHOro TUTPOBAHUA.
JlTabopaTopHas pabota Ne 8. OnpeaeneHve kormyecTBa
Meau MeTogomM MogoMeTpun.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

34

Ko,J1

KoHcynbTaumm 1 NpoMexyTovHasi attectaums (OKk3ameH)

17

68

59

33,5

Pasgen 5. OcHOBbI (h13MKO-XMMUYECKOro aHanmaa

Tema 9. Knaccudukaumsa uU3nKo - XMMUYECKUX METOLOB
aHanmu3a (No MPUHUMNY MNOJyYEeHUs  aHaNMUTUYECKOro
curHana, no (OU3MKO-XMMUYECKMM CBOMCTBAM CUCTEMBbI,
Mo WCNONb30BaHMIO aHaNUTMYecKoro curHana). Otnuune
oT KIacCUYEeCKUX MeTO/0B aHanuaa. Cragumn
XUMMYECKOro aHanmsa. OTanbl NpPOBEAEHNA aHanuaa
meTtogamu ®XMA. MNpenmyLiectsa U HeJOCTaTKK.

Tema 10. AHanmMTUYECKMA CUrHam W €ero CBOWCTBA,
onpegenswLme YYBCTBUTENbHOCTb, CENEKTUBHOCTD,
3KCMPECCHOCTb, nomexo3alyyLleHHOCTb METOANKN
aHanuaa.

0,5

0,5

0,5

0,5




Tema 11. MeTtponornyeckoe obecneyeHne aHanusa
(4yBCTBUTENBHOCTL, Mpeden onpeaeneHus, TOYHOCTb,
NPaBuUbHOCTb,  BOCMPOWM3BOAMMOCTb,  CENEKTUBHOCTB).
AKKpeaMToBaHHbIE aHanuTnyeckue naboparopuu.
MeToankn BbINOMHEHNSI U3MEPEHUI.

Paszgen 6. 3ﬂeKTp0XVIMVI‘-IeCKVIe MeToAbl aHalnn3a

Tema 12. TloteHumomeTpus. HasHauyeHne meToaa.
Bo3HWKHOBEHME aneKkTpOAHOro noTeHuuana. YpaBHeHue
HepHcta. 3nektpoxumuyeckas gqyenka. Knaccudumkaums
N HasHayeHuwe SnekTpodoB. MoHOMEeTpuss M KOCBEHHas
noteHunomeTpus. MNMpeumyllecTsa n HegoCcTaTkM MeToaa.
JlTabopaTopHaa pabota Ne 9. OnpeaeneHve korvyecTBa
COMNMSIHOW  KMCMOTbl  METOAOM  MOTEHLMOMETPUYECKOTO
TUTPOBAHMUS.

Tema 13. KynoHomeTpus. HasHauyeHue meTtoga. 3akoH
dapaged. [NoTeHuMoCcTaTUHECKNA N aMnepoCcTaTUYECKNIA
meToabl. KynoHomeTpuuyeckoe TutpoBaHue. HasHnadeHue
" 0COOEHHOCTH NPUMEHEHNSI. Cnocobbl
anekTporeHepaumm TuTpaHTta. TpeboBaHus K meToay.
JTabopaTopHasa pabota Ne 10. OnpegeneHne konmyecTBa
COMSIHOM KMCNOTbl UNn TuocynbdaTta HaTpus MeToaoM
KYyJTOHOMETPUYECKOTO TUTPOBAHUS.

Tema 14. KoHpgykTOMeTpusi. HasHauyeHne meToAa.
Knaccudukaumsa cnocoboB KOHOYKTOMETPUYECKOTO
aHanusa (npsimasi/kocBeHHas,
HM3KOYaCTOTHas/BbICOKOYACTOTHas).
OnekTponpoBOAHOCTbL pacTBopa. 3aBUCUMOCTb €e  OT
KOHUEHTpauuu, TemnepaTypbl W MNpuMpogbl  MOHOB.
BbicokoyacToTHOE TUTPOBaHUe

JlabopaTtopHaa pabota Ne 11. KoHpgykromeTpudeckoe
TUTPOBaHUE CMECU KUCNOT

Tema 15. Tlongporpacdusa. HasHayeHne  meToaa.
Knaccudmkaums nonsporpadgpunieckmnx MeTo40B "
npvMepsbl nx NCMNOMb30BaHus. MonyyeHune "
XapakTepUCTUKM nonsiporpadouyeckort  (BofibTamMmnepHon)
KpuBon. [MpuHUMN Ka4yeCTBEHHOrO W KONMUYECTBEHHOMO
nongporpadguyeckoro  aHanusa.  AMnepomeTpuyecKoe
TUTPOBaHUE: CYLLHOCTb, Ha3Ha4eHue, KpuBble
TUTPOBAHMUS.

Pasgen 7. OnTuyeckue mMeToabl aHanusa: TeopeTuyeckue
OCHOBbI, Kraccudukaums u annapatypHoe oopmMiieHme

Tema 16. PoTomeTpusi: 3akoH byrepa- JlambepTa-bepa;
MEeTOAbl W3MEPEHUS ONTUYECKOM MNIOTHOCTU; METOAbI
onpeneneHnss KoOHUEHTpauuM Mo BeNMYMHE OMTUYECKOWN
nnoTHocTn. doToMeTpuyeckoe onpeaenieHne xenesa B
pacTtBope

JTabopaTopHasa paboTta Ne 12. OnpegeneHune konmyecTBa
xenesa B pacTBope (0OTOMETPUYECKUM METOLOM.

0,5 0,5
2 10 3
1 9 1
J1,Ko
1,5 10 1
1 1
J1,Ko
3 10 5




Tema 17. PedpaktomeTnyeckmin aHanms. TeopeTudeckue

OCHOBBI MeToaa. ApanTuBHOCTL pedpakuunu.
MpumeHeHne B aHanu3e.
JlloMnHecUeHTHbIn  aHanu3. Buabl nioMuUHecUeHuun, ux 1 2

knaccudukauus. dnyopumeTpus.

Tema 18. CnektpodoTomMeTpus: Kraccudoukaums
METOAOB; MOfyYeHWe CMNEeKTPOB MOIMOWEHNs, MeToAbl
KONMYeCTBEHHOTrO " KayeCTBEHHOTO aHanmaa.
AHanUTUYECKMN KOHTPOSb JIEKapCTBEHHbIX NpenapaToB
cnekTparnbHbIMU MeToAamm
aHanu3a.CnekTpoTomeTpuyeckoe onpegeneHue
KpacuTeneii B X cMecm 9
JlabopaTopHas paboTta Ne 13.

CnekTpooToMeTpuyeckoe onpeaeneHme KoHLeHTpauum
KpacuTenemn B UX CMecu

Pasgen 8. Xpomatorpadudeckne wmeTodbl aHanuaa:
TeopeTnyeckue OCHOBBHI, Knaccudukaums, MeToabl
Ka4yeCTBEeHHOro n Konmn4ecTtBeHHOro aHarnumaa

Tema 19. XpomaTtorpaduyeckme MeToAbl aHanuaa:
TEOPETUYECKNE  OCHOBbI,  Knaccudukauus,  MeToabl
Ka4eCTBEHHOrO WM KONMYEeCTBEHHOro aHanusa. [NnaHapHas
Xpomatorpadus. "enb-xpomatorpadums. B3OXX. 2 825
KanunnsapHbii anekTpodopes. ’

Tema 20. NasoBas xpomaTorpadua. YCTpONCTBO rasoBoro
xpomatorpada. AHanna xpomatorpaMmmbl. KayecTBeHHbIN
N KOMWYECTBEHHbIN aHanu3. [eTekTopbl (KaTapomeTp,
NnamMmeHHO-MOHN3ALMOHHbIN, MaC-CNEKTPOMETPUYECKUNI) PIrP,J
NabopaTtopHass pab6ota Ne 14. KadyecTBeHHbIA U 2 10
KONMMYEeCTBEHHbIN aHanua cmecu yrneBoaopoaoB
METO40M ra3oBoi xpomMaTorpaduen.

Tema 21. MoHooOGMeHHas Xpomatorpadusi.
Knaccudgmkaumsi 1 HasHavyeHusi MoHUToB. OCcoBGEHHOCTU ©
3aKOHOMEPHOCTM MOHHOIO OOMeHa.

NabopaTtopHass pabota Ne 15, KonuuyectBeHHoe
onpedeneHne MOHOB LMHKA W MarHusi B CMecy MEeTOAOM 2 10
NMOHOOBOMEHHOW XpomaTtorpacum

Wtoro B cemecTtpe (Ha kypce gns 3A0) 17 68 22,75
KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6orta u CP no gucuunnuvHe 172,75 115,25

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHme y4ebHbIM NNaHoM He npegycMoTpeHo

5 BANNIbHO-PEUTUHIOBAA CUCTEMA OLIEEHUBAHUSA
VMcnonb3oBaHne GannbHO-PEVTUHIOBON CUCTEMBI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB
OBYYEHUA



6.1 Noka3aTenu oueHuBaHuA

Koo komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 0by4eHNs

1.MokasblBaeT 3HaHWEe 6a30BbiX 3aKOHOB XUMUM , OUSUKM U TEOPETUYECKMX OCHOB
XMMUYECKOTOo N PU3UKO-XMMNYECKOTO aHanm3a(kayeCTBEHHOMo U KONMYECTBEHHOIO).
2.[1eMOHCTpUpyeT CrocoBHOCTL MPOrHO3MPOBaTb BIMSHWME Pa3fMYHbIX (PaKTOPOB Ha
paBHOBECHE  XWMMUYECKUX peakuuidi C Uenblo aprymMeHTUpoBaHHOrO  Bblbopa
YCMOBUIA KIAacCUYeCKOro XMMUYECKOro aHanmsa.

OnK-2 3. TlokasbiBaeT  3HAKOMCTBO C  OCHOBHbIMW  3Tanamu  Ka4yeCTBEHHOrO MU
KONMMYEeCTBEHHOIO XUMUYECKOTO aHanusa , c mMeTodamm
pasgeneHus ,KOHLEHTPUPOBaHUA W NOArOTOBKM NPOBbI K aHanuay.

4. TMposiBnNsieT HaBblkM paboTbl C XUMWUYECKMMU peakTMBamu , npubopamy 1
OEMOHCTPUPYET CMOCOBOHOCTL  OLEHMBATb MOTrPELLUHOCTb  M3MEPEHUN Ha OCHOBE
pe3ynbTaToB CTaTUCTUYECKON 06paboTKu.

1.Moka3blBaeT 3HaHWE TEOPETUYECKMX OCHOB M MPUHLMMNOB XMMUYECKUX U (DU3MKO-
XUMUYECKNX MeToL0B aHanusa (3NEeKTPOXMMUYECKHX, CNeKTparnbHbIX,
xpomartorpadmyeckmnx). OpueHTnpyetrca B obnactmh  MX  NPUMEHEHUs n
annapaTypHOro ohopMreHus.

2. [emoHcTpupyeT CnocobHOCTb  apryMeHTMpOBaHHOTO  Bblbopa  MeTOAMKU

onK-5 peLleHnsT KOHKPETHOM aHanuMTUYecKOM 3ajayn M YMEHUEe  ee  BbIMNONHEHMUS c
cobrnitogeHmemM  3adaHHblX  METPOSIOTMYEeCKUX  XapaKTepuCTUK n TpeboBaHui
TEXHUKM Be3onacHoOCTW.

3. [eMoHCTpupyeT HaBblkM npoBeaeHns aHanuUTUYeCcKnX  UCCrneaoBaHunm

00paboTKkM M MHTepnpeTaumm KX pesynbTaToB.
MposiBNsieT BbLICOKMA YpPOBEHb OCBOEHWSI METOAOB BbIMMCIUTENBHON MaTeMaTuku U
MaTeMaTU4YeCKON CTaTUCTUKN Anst 06paboTKM pe3ynbTaToB 3KCNEPVMEHTA.

6.2 Cuctema 1 KpMTEpPUM OLLEHUBAHUA

LLikana oueHnBaHuA

KpuTtepun oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHne MucbmeHHasn paboTa

5 (oTnmn4yHO)

O6yvarowmnca gemMoHcTpupyeT rnybokoe
3HaHue TEOPETUYECKMX OCHOB
aHanuTUYecKkon XMMWUW, Npu OTBETE FErko
OPVEHTUPYETCS B OCHOBHbIX MOHSATUSIX,
TEPMUHAX W onpegeneHusx; npopaboTan
OCHOBHYIO M 3HakOM C [JOMOJSTHUTENbHOW
nutepartypow;  cnocobeH 06OCHOBaHHO
NPUMEHSITb Teoputo XUMMWYECKOro
PaBHOBECUSI K PELUEHUIO MNPaKTUYECKUX
33Jay  aHanmMsa  XMMUWYECKUX  CUCTEM;
MOXeT apryMeHTUpoBaHo BblGMpaTh
MeTOOMKY aHanusa fAns  nocregytollen
npodeccuoHanbHoN AeATENbHOCTY;
NposiBNsieT TBOPYECKME CMNOCOGHOCTU U
LUMPOKYKD 3pYAMUMIO B UCMOMb30BaHWU
y4yebHoro matepuana.

O6yvatowmincs
NMoHMMaHune
HaBblkamu

nokasbiBaeT

ycroBus  3agauu,
ero aHanusa, BblGopa
ONs  ee  pelleHus,

NPUMEHATL
peanusaumu

MatemMaTu4eckui annapart
nnaHa peweHna

UHTEpnpeTMpoBaThb

4 (xopoLuo)

O6yuvatomincs
NMoHUMaHue
HaBblkamMu

nokasbiBaeT
yCcrnoBus  3agauu,
ero adanusa, BblboOpa

O6yuvatoLumiics OEeMOHCTpUpyeT
OOCTaTOuYHbIN YPOBEHb 3HaHUs
TEOPETUYECKMX  OCHOB  aHanmMTU4ecKowm
XMMUW,  OPUEHTUPYETCA B  OCHOBHbIX
MOHATUAX, TEPMMHAX W ONpeaeneHusix;

YCBOMWIT OCHOBHYIO nuTepaTtypy; gonyckaet

ee peweHus, 3HaHne
XUMUYECKnNX n (i)VI3VI‘-IeCKI/IX

npasunbHoOe
BriageHve

HY>XHbIX
3aKOHOB M (POpPMYN M XUMUYECKMX peakuun
3HaHMEe pas3mMepHoCTen
XUMUNYECKNX U DUNYECKNX BENUYMH. YMmeeT

3agaun.
Monyyun npaBuibHbIM OTBET WU MOXET €ero

JocTtatoyHoe
BnageHue

HY>XHbIX
3aKOHOB, POPMYI U XMMWUYECKUX peakumi Ons
pa3mepHoCTen
BEJNYUH.

He3Ha4uTelbHble norpeLHoCcTn npun
OTBEe€Tax Ha BOMNPOCbl 3K3aMeHauWOHHOro
ovneta M  OONOSHUTENbHbLIE BOMPOCHI
npenogasartena

[onyckaeT He3HauyuTenbHblE MOrPeLUHOCTUM MNpu
NPUMEHEHNN MaTeMaTU4ecKkoro annapata npu
peweHun 3agayun. [lonyynn  npaBWUMbHbLINA
OTBET, HO WCMbITbIBAET 3aTPyOHEHUSI C  €ro
MHTepnpeTaumen.

3 (yooBneTBOpUTENbHO)

OOyuvarowmincss  OeMOHCTPUPYET  3HaHUSA
yyebHoro martepvana B MWHUMArbHOM
obbewme; MOXeT chopmynupoBaTb
X“MUYecKme 3aKOHB, NOHATUSA "
onpegeneHns, HO npu 3ToM, [ornyckas
6onbLuoe KONM4ecTBO
HenpuHUMNManbHbIX OLWKWOOK; 3HaKoM C
OCHOBHOM nuTepaTtypou; Jonyckaet
CywlecTBeHHble OlWunbkn B OTBEeTe Ha

O6yyvarlmincs BHMKAET B CMbICMT  YCrOBUS
3aayn, MOHMMAET MMaH ee peLIeHUsl, HO He
MOXET B MOSMIHOM Mepe C  MNOMOLLbIO
MaTeMaTu4yeckoro annapaTta peanusoBaTb ee
pelweHue. [lonyckaeT oWwMOKM B pasmMepHOCTSX
XUMUYECKUX U (PU3NYECKUX BENUYMH, MOXET
caenatb  CXemy, TMOSICHSIIOWYH  pelleHune
3agauun.




3K3aMeHe, HO MOXeT YCTpaHUTb WX Moj
PYKOBOZCTBOM MnpenogaeaTens

O6yvarowmnca He WMMeeT [OCTaTOYHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MIOXO

OpueHTUpyeTcs B OCHOBHbIX | OGyyvatowmncs He cnocobeH
MOHATMAX, TEPMUHAX U ONpederneHnsx; | NpoaHanuanpoBaTb ycrnosue 3agaun,
MOX0 3HAKOM C OCHOBHOW nuTepaTypon; | HAMETUTb MnaH ee  pelleHus, BblbpaTtb
2 JornyckaeT npuv OTBeTE Ha 9K3aMeHe | XMMWYecK/Me 3aKOHbl U NNOXO OPUEHTUPYETCH B
(HeyOoOBNETBOPUTENBLHO) | CYLLECTBEHHbIE OLIMGKN W HEe MOXET [ XUMUYECKUX W  (DU3MYECKUX BEenUYMHax, He
YyCTpaHUTb WX [axe MoA PYKOBOACTBOM | Bnageer MaTeMaTn4ecKuM annapartom.
npenogaeatens. [lonbiTka cnucbiBaHus, | MNMpeacrtaBneHne 4dyxon paboTbl, OTKa3 oT
NCMNOonb30BaHNs HepaspeLUeHHbIX | BbINONIHEHUS 3a4aHUs

TEXHUYECKMUX YCTPOWCTB WMNWU MOfb3oBaHUe
NnoaCKasKom apyroro Yenoseka.

O6yuvatoumiics nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX METOA0B (PU3MKO-XUMNYECKOTO
aHanusa, cBobogHO opueHTUpyeTcss B | [MpaBunbHO nogobpan anroput™  pelleHust
OCHOBHbIX  MOHATUSIX,  TEepMMHaxX W | Npegnaraemon B Gunete 3agayn, NpoBen BCe

SaqTero onpeaeneHunsix; MOXeT  ODOCHOBaHHO | HEOOXOAMMbIE  BbIMUCIUTENbHbIE  OEWCTBUS,
nogobpatb Cxemy aHanuMsa pasnuuHbIX | KOPPEKTHO UHTepnpeTMpoBan pesynbTaThl.
0OBLEKTOB NPOU3BOACTBEHHONO KOHTPOIS;

BbIMOMHUN n odhopmun BCE
nabopartopHble paboThbl.
O6yuvalowmincs He wuMeeT [OCTaTOYHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
copMynupoBaTb OCHOBHblE  MPUHLUUMbI
He cmor KOppekTHO pelnTb MPeasiokeHHYH B
opraHusauum PU3NKO-XMMNYECKOTO
. bunete 3agayvy, He MOXET BOCMONb30BATLCS
aHanusa; MOXO  OpUeHTMpyeTca B
He 3auteHo npeanoXXeHHsIM1 opMyriaMmm, He B COCTOSIHUM

OCHOBHbIX TMOHATUAX W onpegeneHundx;
ponyckaeTt npu oTBeTe Ha 3a4veTe
CyLleCTBEHHbIE ownbkn Un He MoXeT
YCTpaHNTb UX [daXe nong pykoBOACTBOM
npenogaBartens.

YCTPaHNTb MNMOMapKM Aaxe noh pykoBoOCTBOM
npenogasarensa

6.3 TunoBble KOHTPONbHbIE 3aAaHus /UMK UHbIe MaTepuanbl, UCNONb3yeMble ANS OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n DdopMynNUpoBKN BONPOCOB
Cemectp 3

1 MeToabl aHanuTudeckon xummnn. Nx knaccudukaums n xapaktepucTtuka.

2 OcHoBHble TpeboBaHMst K MeETOA4AM aHanM3a B aHanIMTUYECKON XUMUM.

3 CpaBHUTeNbHasA xapaKTepucTka OCHOBHbIX METOA0B aHANMMTUYECKOW XUMUM.

4 paBMMeTpUYECKUn aHanms, ero JOCTOMHCTBA U HeAOCTaTKK.

5 CyLWHOCTb TUTPUMETPUYECKOro aHanmnsa. [JoCToMHCTBa U HedoCTaTKu.

6 CrangapTHBIN pacTBOp: ero HasHavyeHne U cnocobbl NPUroTOBMEHNS.

7 TpeboBaHus, NpeabaBnsemMble K yCTaHOBOYHbIM BellecTBaM. VX HasHayeHne 1 npuMepbl UCMONb30BaHUS.

8 MpuroToBneHue TUTpaHTa cTaHAapTU3aumnen pacteopa npubnNnanTenbHOM KOHLEHTpaLMM Ha npuMepe
CTaHZapTHOro pacTBopa rMapokcuaa HaTpus.

9 MpuroToBneHne cTaH4aApPTHOrO pacTBopa NO TOYHOM HABECKE YCTAaHOBOYHOIO BELLECTBA.

10 3aKkoH 3KBMBaneHTHoCTW. Ero ucnonb3oBaHue B aHanmUTUYECKMX pacyeTax.

11 Mpsamoe, KOCBEHHOE 1 obpaTHoe TuTpoBaHme. Pac4éT cogepxaHus aHanmanpyemoro BellecTsa npu
pasnuyHbIX MPUEMax TUTPOBAHWSI.

12 CTteneHb 1 KOHCTaHTa anccoumauun. PakTopsl, BNUSOLLME HA CTENEHb AMccoLmaumm. 3akoH pasbaBneHus
OcBanbga ans cnabbix 3NeKTPoONMTOB

13 Onccoumauus Boabl. KOHCTaHTa MOHHOIO Npovn3BeaeHUs BOAbI.

14 AKTUBHOCTb, KOIMHULMEHT aKTUBHOCTU, MOHHASA Cuia pacTBOpOB, NX B3aMMOCBSA3b.

15 MpoTonuTnyeckas Teopusi KUCNOT N OCHOBaHWn. PacyeT pH B pacTBopax LenoyYen n CUMbHbIX KUCIOT.

16 PaBHoBecKe B pacTBopax cnabbix KUCNOT U OCHOBaHMI. BbiBog dhopmynbl onsi pacdeTta pH.

17 'voponus, cTeneHb U KOHCTaHTa rmaponusa conen. ®akTopbl, BAUSIOWLME HA CTENeHb MMaponu3aa.

18 PaBHOBecKe B pacTBopax rmaponuayrolumxcsa conen. BeiBog dpopmynbl ansa pacyeta 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 Pacqef N NOCTPOEHUE KPUBbLIX TUTPOBAHUSI CNabblX KUCIOT M OCHOBaHMUIA. MNpUYnHBI OTCYTCTBUSA CKadka Ha
KPUBOW TUTPOBAHMS.

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)TaHOBMTeﬂbHOl7I 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 nposegeHnst NOAOMETPUYECKOro TUTPOBaHUA.

55 MpuroToBneHne cTaHaAapTHOrO pacTBOpa NepMaHraHata Kanus no TOYHOM HaBeCcke YCTaHOBOYHOrO BELLECTBa.

56 Ycnosusa npoBeAeHNs nepMaHraHaToMeTpum.

Cemectp 4

57 KanunnsapHeii anektpodopes. CylwHOCTb U HasHavyeHne. BHyTpeHHSa opraHM3aumsa kanunnsapa,
BO3HUKHOBEHWE 3NEKTPOOCMOTUYECKOIO MNOTOKA.
TeopeTuyeckne 0CHOBbI MeToAa MOHOOOMeHHOI xpomatorpacuu. Knaccudukauusa. AnnapatypHoe

58 odhopMneHne 1 TeXHUKa BbINOMHEHNSI aHanu3a Ha npuMepe onpeaeneHns CoaepXKaHusa MarHusa 1 LUMHKa npuy
X COBMECTHOM MPUCYTCTBUWN HA aHUOHUTE.

59 "enb-xpomatorpadums. OCHOBHbIE MPUHLMNBI M Ha3HaYeHusa meToga. [peMmMyLlecTsa U HegocTaTKu.

60 BbicokoadhdekTnBHas xuakoctHasa xpoMmaTorpadunst. OCHOBHbIE NMPUHLUMMBLI Y HA3HAYeHUs MeToAa.
MpeumyLecTBa 1 HeQOCTaTKM.

61 MeToabl Ka4eCTBEHHOTO M KONMYECTBEHHOIO aHanu3a B ra3oBow xpomartorpadum.

62 HenoaswxHble dasbl n TpeboBaHUs, NpeabsaBnseMble K HAM. XpomaTtorpadguyeckme 4eTeKTophl.




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 yaenbHOW, SIfBMBaneHTHOVI 1 anekTponposoaHocTU. [peacTtaBuTb pasMepHoCcTb. COOTHOLLEHME
yAenbHONM U 3KBUBANIEHTHOW 3NEKTPONPOBOAHOCTH.
OxapakTepu3oBaTb METO KOHOYKTOMETPUYECKnx nccnegosaHmin. O6bACHUTL CYLLIHOCTL Npolecca

96 3MNEeKTPONPOBOAMMOCTI PACTBOPOB ANEKTPONUTOB. [Moka3aTb CBA3b BENMUYUHBI ANIEKTPONPOBOAHOCTU pacTBopa
3MNeKTPONuTa n ero ConpoTUBIEHUS.

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 BbiGop noTeHuunana pabo4yero anekTpoaa B NpsiMON MOTEHLMOCTATUYECKON KyrioHoMeTpun. [laTtb
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.
MpeacraBntb 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.

6.3.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycmoTtpeHo
6.3.3 TunoBble NPaKTUKO-OPMEHTUPOBaHHbIE 3afaHusA (3aga4m, Kemchbl)

3 cemecTp.

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

2. 0,2266 r nekapCTBEHHOro BeLLeCTBa, CoAepKallero Xxrnop, pacTBOpuiM B Boge, a K MOfly4eHHOMY pacTBopy
pobasunim 30,00 mn 0,1 monsipHoro pactBopa AgNO3 c¢ K = 1,121. Ha TutpoBaHue wu3bbitka AgNO3 6bino
ugpacxogosaHo 0,50 mn 0,1 mongapHoro pactBopa (K = 1,169) NH4SCN. Hangute copepxaHue (%) xnopa B
aHanM3npyeMoM BeLLEeCTBE.

3.Ha tutpoBanmne 10,00 mn m3otoHuyeckoro pactBopa NaCl 6o uspacxogosaHo 17,48 mn 0,1 mMonsipHoro
pacteopa AgNO3 (K = 0,9000). Bbiumcnunte maccoyto koHueHTpauuio (/100 mn) pacteopa NaCl.

4.PaccuntaTb OKUCMUTENbHO-BOCCTAHOBUTENbHLIA MOTEHUMan B TOYKE 3KBUBANEHTHOCTM npu TutposBaHun 0,1m
pacteopa FeSO4 0,1 m pactBopom KMnO4 B npucytctBumn H2SO04 (H+ =1 monb/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5. Hasecky ctpentoumaa maccon 0,0989 r pactBopunu B nNpousBosibHOM ob6beéme Boabl (20- 25 mn), aobasunu
n36bLITOK cepHon kucnotel U KBr, a 3atem oTtutpoBanu pabounm pacteopom KBrO3. NMpu atom ObiNo nspacxogoBaHo
21,05 mn TutpaHTa. Berumcnnte maccoByto gonto (%) cTpentouuaa B aHanvM3vpyeMoM npenapaTe, €Criv U3BECTHO, YTO
1 mn pacteopa KBrO3 aksuBaneHnteH 0,004300 r ctpentoumaa.

6. [na TutpoBaHus obpasua pacTtepTbiXx TabneTok rmTamuHoBOW kucnoTel mMaccon 0,3000 r uspacxogoBaHo
17,0 mn 0,1000 M pacTtBopa HaTpus rmgpokcmaa (MHankatop GpOMTUMONOBLIN CUHWIA).

Paccuntante maccy rmotamumHoBon kmcnotel (M = 147,1 r/monb), copepxallerics B Tabnetke. Macca 20
ucnbiTyemblx Tabnetok no 0,25 r coctaenset 5,0000 r--

4 cemecTp.

7. BblpasuTe onTMyecKy MMOTHOCTb B MpoueHTax nponyckaHus: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; n)
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

9.Ha kynoHomeTpmyeckoe TUTPOBaHME pacTBOpa ackOpOWHOBOM KUCMOTbl MOAOM, FeHepupyembiM U3 mnoguaa
kanus TokoMm cunon 5,00 mA, notpeboeano 520 c¢. Paccumtatb Maccy ackopOMHOBOW KUCMOTbl B aHanuanpyemom
pacteope. MpeanoxumTtb cnocob MUKCMPOBaHNSE KOHEYHOWM TOYKU TUTPOBaHUS

4 cemecTp.

7.BblpasnTe onTUYECKy NIIOTHOCTb B NpoLueHTax nponyckaHus: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; o) 0,437;
e) 0,413

8.Mpu anekTponuse pactBopa, cogepxallero noHel Me (lll) npu cune toka 1,0 A 3a 35 muH. Ha katoge 6bino
BbigeneHo 0,3772 r metana. NpuHaB Bbixog no Toky paBHbiM 100 %, onpeaenuTe, Kakon 3TO MeTann

9.Ha kynoHomeTpuyeckoe TUTpOBaHWE pacTBOpa ackopBWHOBOM KUCIMOTbl MOAOM, FreHepupyembiM W3 nopuaa
kanusa TokoMm cunon 5,00 mA, notpebosano 520 c. Paccumtatb Maccy ackopOMHOBOW KUCHOTbl B aHanuanpyemom
pactBope. Npeanoxmrte cnocob UKCUPOBAHUS KOHEYHON TOYKN TUTPOBAHMUS




6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus

6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn

3a40MKEeHHOCTH
[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO

«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa

+

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

Mpu npoBegeHWM 3K3ameHa BpPeMsi MOATOTOBKM K OTBETY COCTaBnsieT He 6one 40 MuH (Ha pelueHue kerica - 1
yac). B ato Bpemsi BxOOUT MOAroToBKA OTBETA Ha TeOPETMYECKU BOMPOC U peLLeHVe npakTnyeckonm 3agaun. [Ons
BbIMOMHEHNA MpakTu4eckon 3agaym obyyatowemycs Heobxogumo wumeTb npu cebe KanbkynaTop. Heobxogumas
cnpaBoYHas nutepaTtypa npegocTaBnsaeTcs.

CTyOeHThl, BbIMOMHMBLUME BCce TpebOBaHWsSI TEKYLLEro KOHTPOMs, Ha 3aveTe OTBEYalT Ha [Ba TEOPETUYECKUX
BOMPOCa U peLlatoT OfHYy NpakTu4eckyto 3agady. Bpemsa Ha nogrotoBky coctaBnsieT 30 MUHYT.

MpenogasaTens BNpaBe 3a4aTb HECKOMbLKO AONOMHUTENBHLIX BOMNPOCOB.

NHasa

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp | 3arnaBue M3patenbcTBO | Nog nspaHus | Ccblnika
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
lpomos, H. B., TapaH, | AHanuTuyeckass Xumuss U Hosocnbupck: http://www.iprbooksh
O. 1. PUINKO-XMMMYECKME HosocnBupckuin op.ru/91181.html
metodbl aHanusa. COOpHMK rocyfapCTBEHHbIN 2018
3agjady c ocHoBamMu Teopun u TEXHUYECKUN
npumMepamu peLleHnn yHUBepcuTeT
CynbguHa, T. . AHanuMTudeckas Xxumua U1 A http://www.iprbooksh
PU3MKO-XUMUYecKne CapaT(K/IB‘ Av Tn 3p 2018 op.ru/70757.html
MeTOoAbl aHanusa eAna
AnapHes, A. U., |AHanutnyeckas xumns n Hosocunbupck: http://www.iprbooksh
KasakoBa, A. A., | Pusnko-xummdeckme HosocnBupckuin op.ru/91180.html
AnekcaHgposa, T. 1. MeToabl aHanu3a rocyqapCTBEHHbIN 2018
TEXHUYECKNI
yHMBEpCUTET
7.1.2 lononHuTenbHasa y4yebHaa nutepartypa
JlbicoBa C. C., |AHanuTuyeckass xumuss U http://publish.sutd.ru
CkpunHukoBa T. A., | pu13auKko-xummyeckune Itp_ext_inf_publish.p
3eBaukum 0. 3. mMeToabl aHanusa. Cankr-MeTen6vor: hp?id=2017201
duanyeckas XUMUS. CH6FyI'IE)F,D,yp ' 2017
MoTeHunomeTpus.
MoTeHunomeTpryeckoe
TUTPOBaHNe
Coct.: P. A. Cwvmut, N.|AHATIMTUYECKAA XNMUA http://nizrp.narod.ru/
H. Amutpesny N onN3NKO- XMMNYECKHNE metod/kafobshineor
METO[bI AHATN3A. gh/127.pdf
OMNTUYECKME METO[bI
AHATIN3A. BbinonHeHue
aBOPATOPHBIX M-BO Hayku 1 BbICLLErO
pa6ot :MeToanyeckue nOGp&%OBaHI/Iﬂ P®, C.-
yKasaHusa pgna  CTyAeHTOB erep .roE:. yH-T HE)OM'
Bcex opm o0ByyeHns no TexHonormA n ausavna, 2023

HanpaBneHsIM  MOATOTOBKU:
18.03.01 — Xumunyeckasa
TexHonorusa 18.03.02 —
OHepro- n
pecypcocbeperatowime
npoueccsl B XMMW4YECKOM
TEXHONormn, HedpTexMmmn u
OunoTtexHonormm

BbICLU. LK. TEXHOMNOMMK U
3HepreTukun.- CaHkT-
MeTepbypr: BLUT3
cnerynta




O.B. ®époposa, W.H.|AHanuTuyeckasd xumua U| M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
OmuTpeBuy, 0.C. | punsuko-xmumnyeckmne obpazosaHusi PO, C.- metod/kafobshineor
AHapaHoBUY meToab! aHanusa: | MetepB. roc. yH-T NPOM. gh/1590531987.pdf
KONMMUYECTBEHHBIN aHanu3: | TexHomnoruin 1 gusanHa, 2020
MeToA. yKasaHus ANnd | BbICLW. WK. TEXHOMOMMN 1
nposeaeHns nabopaTopHbIX 3HepreTuku. - CaHkT-
pabot. — 4-e u3g., gon. u MeTtepbypr: BLUTO
uenp. cneryntg
KapaceBa, H. A, |Onektpoxmmumyeckmne Nuneuk: Nuneuxmn http://www.iprbooksh
dapadoHoBa, O. B. MeToAbl aHanmaa rocyapCTBEHHbIN 2019 op.ru/99158.html
TEXHUYECKUI
yHuepcuteT, 96C ACB
JlbicoBa C. C., |AHanuTuyeckass xumuss U http://publish.sutd.ru
CkpunHukoBa T. A., | pu13auko-xmummyeckmne Itp_ext_inf_publish.p
3esaukun 0. 3., meToabl aHanusa. CaHkT-leTepbypr: 2018 hp?id=201871
Mbi3Hnkos Tl B., | OnekTpoHHble  CcnekTpbl U creryntg
Bopona C. B. CTpO€eHue OpraHn4yecKux
CoeaNHEHUN
ro. TnMpyrmo, O.B.|Xpomatorpaguyeckme M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
depnopos.a, P. A. Cmut |MeToabl aHanusa [TekcT]: Hayku P®, BLUTS 2017 metod/kafobshineor
y4eb. nocobune cnerynTta. - CMeé.: gh/18.pdf
BWT3 Cnerynta
Amuntpesny, U. H. OnTtunyeckne meToabl | CaHkT-lNeTepbypr: CaHkT https://www.iprbooks
aHanusa (BOMpochl, TecTbl U -MeTepbyprckun hop.ru/118403.html
OTBETHI) rocyfapCTBEHHbIN 2020
YHUBEPCUTET
NPOMbILLIEHHbIX
TEXHOMOMn N an3anHa
Tarnuebin, A. C. OneKkTpoxmMmmnyeckune PocToB-Ha-[oHy, https://www.iprbooks
MeToAbl aHanmsa TaraHpor: V3gatenbcTso 2021 hop.ru/121893.htmi
KOxHoro dheaepanbHoro
yHMBEpCUTETA

7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnunoTeyHas cuctema "Abykc" [OnekTpoHHbIn pecypc]. URL: http://www.ibooks.ru/

7.3 NMepe4veHb NNLEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoro obecne4yeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MmaTtepuanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gUCUUNIInHe

Ayantopusa

OcHalleHune

B-316

BbiTskHble WKadbl, Bechbl
7] BOZOMOArOTOBKY,

CYLUUNBHbIN

wkad,

aHanuMTUyeckMe, KOMNMEeKT nocyabl AN KONUYeCTBEHHOro aHanusa
BaKyyMHbIN

AneKTpn4yeckmne NIUTKN.

CneunanuaupoBaHHast ydebHas nabopatopus PXMA ¢ HeobxoaumbiM  0b6opygoBaHUEM:
CnektpocbotomeTpbl U doTokonopumeTpbl PIOK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBetr 100, BbICOKOYACTOTHbIE TUTPATOPbI,
aHanusatop BosfbTamnepomeTpudeckni AKB - 07 MK, npubop pgns kanunnsipHoro
anektpodpopesa «Kanenb 3»,ycTaHoBKa [Ans MNPOBEAEHWUS MNpoLecca WMOHUTHOTO YMArdeHUs
BOAbI.

B-306

BbiTskHble WKadbl, BECbl aHaNUTUYEeCKMe, KOMMIEKT Nocyabl AN KONMYECTBEHHOrO aHanvsa
M BOOOMOArOTOBKM, BaKyyMHbIA  CyWWMbHbIA  WKad,  dNeKkTpyyeckue  NAUTKN
cnekTpodoTomeTpbl U ¢hoTokonopmumeTpbl ®IK 56-M, KPK-2, KOK-3, KOHmko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
koHueHTpaTtomep KH-1, npubop ans kanunnsapHoro anektpodopesa «Kanens 3»

JlekynoHHasa
ayautopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneumanmaMpoBaHHas Meberb, gocka




YyebHas aygutopus

CneunanusupoBaHHasi Meberb, gocka




