MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.19

(uHoexc oucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUIIJINHBI

AHanuTH4yecKkass XuMHIsA 1 ¢n3nK0-ngnqec1me METO/JbI aHAJIHU3A

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO TIOJITOTOBKH
18.03.02 Duepro- u pecypcocOeperaroniye npomuecchl B XAMUIECKONW TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH

HaIpaBJIEHHOCTH (TIPOdUIIB)
ParnmoHanbHOE IPUPOIONIOIB30BaHKE, PEIUKIIMHT U YTHIIN3AIUs OTXO/I0B

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2021
O6mras Tpynoemkocts: 15 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3 3

®opma KOHTPOJIs 3a4er 9K3aMeH Hroro
Bun 3ansiTuit
Jlexumnm 6 6 12
JlaboparopHsbie 12 6 18
[TpakTnueckue 6 6
PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,25 0,35 0,6
KoHnrakTHas pabota 24,25 12,35 36,6
CamocTosTenpHas padora 332 159 491
KoHTpoan 3,75 8,65 12,40
Hroro 360 180 540




Pabouyto nmporpamMmmy coctaBui(u):
JIOLIEHT, KaH/. XUM. HayK, | puropsesa O.b.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuiminHbl coctaBiena Ha ocHoBaHuu @I'OC BO u yyeOHoro miana
HAIpaBJICHUS TOATOTOBKU
18.03.02 Duepro- u pecypcocOeperaronye npomuecchl B XAMUIECKONW TEXHOJIOTHH, HEPTEXUMUN U
OMOTEXHOJIOTHH

Cpok neiicTBusi padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026r.

COI'JTACOBAHO

3aBenyrouuii kadeapoit
«XUMHYECKasi TEXHOJIOTHS U pecypcocOepekeHne»

« » 20 I. M.B. KpasnoBa
(noonucs) (H.0. Damunus)

YTBEPXIEHO

Ha 3acemannu neHTpa MEIUIIMHCKON XUMUN

(mpotokon 3acemanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AWCHUIUIMHBI — YCBOUTDH (byH[[aMeHTaJIBHBIC IMOJIOKEHHUS aHaJIUTHIECKOM
XUMHH C BO3MOXHOCTBIO HX IPAKTHYECKOI'O JIMPHUMCHCHUA, C(bOpMI/IpOBaTI) CIIOCOOHOCTD
000CHOBAHHO BBI6I/IpaTB MCTOAUKY, MCTOJ U YCJIOBUA aHAJIUTUYCCKOI'O SKCIICPUMCHTA.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«Dusukay, «O0mIas u HeopraHudeckas Xumus», «Oprannueckas XuMus», «Bpicias MaTeMaTukay.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE AHHOW IUCIMILIMHBI HEOOXOAMMO Kak
npenmectytoniee: «OOmasi XUMUUECKass TEXHOJOTHs», «XUMHUS M TEXHOJOTHMsS OpraHMYeCKHX
BEUIECTBY, «XHUMHS U TEXHOJIOTMSI HEOPraHMYECKHX BELIECTBY», «IJKOJOTMYECKass IKCIEPTHU3a»,
«MHCTpyMEHTaIbHBIE METOABI XUMUUYECKOTO aHAIN3a B PALMOHAIBLHOM HCIOJIb30BAaHUU CBHIPHEBBIX
Y DHEPIreTUYECKHUX PecypcoBy, «IloaroToBka K nmpoueaype 3amuThl ¥ npoueaypa 3amursl BKPy.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1
IInanupyemMsble pe3yJbTaThl 00yUeHHS

dopmupyemble U Nuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS I[Inanupyemble pe3yJbTaThl
KOMMETEeHI[UH KOMIeTeHIU 00y4eHuUs
(Kol 1 HAMEHOBaHUE) (K0Jl 1 HAMEHOBAHUE)

OIIK-1 Crnocoben | OIIK-1.1. 3HaeT |3HaTh:
U3y4aTh, AHAIM3HPOBATH, | TEOPETHUECKUE OCHOBBHI | - TEOpPETHYECKHE OCHOBBI
UCIIONIb30BaTh MEXAHMU3MBI | OOIIEl M HEOPraHWYEeCKOW | paBHOBECMH B  TOMOTE€HHBIX U
XUMHYECKHX peaxuii, | XuMuu " MMOHMMAET | TETEPOTEHHBIX CHCTEMax; TCOPHH
MIPOUCXOSAIINX B | IPUHITUIIBI CTPOCHHSI | KUCIOT U OCHOBaHHIA
TEXHOJIOTUIECKIX BelleCTBA W MPOTCKAHHS | - OpTaHHYECKHE peareHTHI,
mporeccax U | XUMHUYECKUX TPOIECCOB UCTIONB3YEMbIE U1l MPOBENIEHUS
OKpYKaroIlemM mupe, | OIIK-1.2. 3HaeT OCHOBHI | aHATUTHYCCKUX PEAKITHIA,
OCHOBBIBASICh Ha 3HAHMAX | KIAacCU(PUKALUN - OCHOBHBIE 3aKOHBI (PU3UYECKOM

O CTPOCHMM BEIIECTBA, | OPraHMUECKUX COCIMHEHUH, | XUMUH, JIeXKale B OCHOBE (DPU3MKO-

npupojie XUMHUYECKOH | CTpOEHHE, CHOCOOBI | XUMHUUYECKUX  METOJ0B,  OCHOBBI

CBSI3U u CBOMCTBAaX | MOJIYYEHUS U XHUMHUECKHE | FJEKTPOXUMUU

pa3IMYHbIX KJIaCCOB | CBOMCTBA pPa3IMYHBIX |- METOJbl aHadu3a JIUCHEPCHBIX H

XUMUYECKUX AJIEMEHTOB, | KJIACCOB OPTraHUYECKHUX | KOJJIOMJHBIX CUCTEM

COCIMHEHUH, BEUIECTB U | COEIMHEHUH, OCHOBHBIE | YMETh:

MaTepHuaoB MEXaHU3Mbl  TPOTEKAHUS | - moao0paTh METOIMKY aHAJIN3a
OpraHMYECKUX PEeaKIUi. o0BeKTa C y4Y4eTOM CBOWCTB
OIIK-1.3. 3HaeT OCHOBHI | BemEeCTBA u 0co0eHHOCTEN
(Gu3MYECKOl XMMHH KaK | MPOTEKaHWS PEaKIlny,
TEOPETUYECKOT O - aHATM3UPOBATh u
(yHnaMeHTa COBPEMEHHOM | CHCTEeMAaTH3UPOBATH pe3ybTaThl
XUMUU u IIPOLIECCOB | AHATUTHYECKOTO JKCIIEPUMEHTA,
XUMUYECKON TEXHOJIOTHH. HCXO/sl W3 CTPOCHMs BEIEeCTBA U
OIIK-1.4. 3HaeT OCHOBHBIE | MEXaHH3MOB, IIPOTEKAIOIINX
IOHATUS W COOTHOLICHHUS | peaKiuid
TEpPMOAUHAMUKHI Biagets:




®opmMupyembie U

Nuauxkaropsl

KOHTPOJINpyeMble JOCTHKEHUS IlnannpyemMble pe3y/bTaThl
KOMIIeTeHIINH KOMIIeTeHIIN I o0y4eHust
(ko1 1 HAUMEHOBAHME) (K01 1 HAMMEHOBAHUE)
MOBEPXHOCTHBIX  SIBJICHWM, |- HAaBBIKAMH BBIIOJIHEHUS OCHOBHBIX
OCHOBHbBIC CBOWCTBA | aHAJTUTUYECKUX PEAKLIHIL;
JIUCTIEPCHBIX CUCTEM. - HaBBIKAMH pacyeTa HEOOXOIUMBIX
OIIK-1.5. YMeeT | KOHUEHTpALU;
BBIIIOJIHATH OCHOBHBIC |- HaBBIKaMHU ()OPMYJIUPOBKH BBIBOJOB
XAMHYECKHE omepaluu, | M0  aHAIW3y  JIUTEPaTypHbIX  H
OnpeaesaTh AKCIIEPUMEHTAIbHBIX JTAaHHBIX
TEPMOIMHAMUYECKHUE aHajgM3a C  y4eTOM  OCHOBHBIX
XapaKTePUCTUKHI 3aKOHOMEPHOCTEM CTPOCHUS
XMMUYECKUX pEeakuuid U | BEIIecTBa

PaBHOBCCHBLIC
KOHICHTPAMKW BCIICCTB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Onucanne XMMHUYECKOTO PABHOBECHUS
B TOMOT€HHBIX peakiusax. CuiabHble U
cy1abble 3JEKTPOTUTHI. AKTHUBHOCTb.
Koad¢ument aktuBHOCTH
PacTBOpBI rHApONHU3YIOMNXCS COIEH.
Bbydepnrbie cuctemsr. ['eTeporennsie
paBHOBECHS.

[loaroroBka k oT4eTam 1o
nmabopaTopHBIM paboTam,
KOHTDOIIEHEIM Dab0oTaM

Bun HaumeHnoBaHue TeM 3aHATHH Oo0nbem, KOHTPOIH
Mopnyas (pa3aean) . . Cemectp bannbl | UHTEpaKTHB, 4. (HAaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoThI) u,
OLICHOYHOI0
cpeacrsa)
Monyns 1 Jlex 1 Amnanuthyeckas Xumus, €€ 3a1aun U 3 2 -
OCHOBHBIE OHATHSA MeToAbl. Buapl aHanu3a. JTarbl aHAIN3a.
AHAJTUTHYECKON Mertona u MeToanka. OCHOBHEBIE
XUMHH. XapaKTEPUCTUKHN METOI0B
KauecTBeHHBIN JIa6 1 KauecTBeHHBIC peaKkIIuy KaTHOHOB 1-6 3 4 - Otyet no
AHAITH3 AQHAJUTUYECKUX TPYIII mabopaTropHoit
pabote Ne 1
Ip1 Maremaruueckast o0paboTka 3 2 -
pe3yJbTaToB aHanu3a. PaBHoBecHs B
pacTBOpax CHJIbHBIX U CIa0BIX
ANEKTPONUTOB. Pemenue 3anau
Cam 1 N3ydenue tem moayns: 3 110 -




Moayas (pa3aen)

Bun
y4eOHoii padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHoOl padoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus, 4.

®opMbl TEKyLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Monyisb 2.
KonndecTBEHHBIN
AHaAJIN3.

[ 'paBumeTpus.
TutpumMeTpudecKue

Jlek 2

KommyecTBeHHBIN aHAIN3
Knaccudukanus MeTo10B
KOJIMYECTBEHHOTO aHaIM3a.
Maremaruueckas 00padboTka
pe3yNbTaTOB aHATN3a

METOIBI

Boruncnenue gpaktopon
SKBUBAJICHTHOCTH W MOJISIPHBIX Macc
HKBHUBAJICHTOB. Boruncnenue
pe3yIbTaTOB TUTPUMETPUUECKOTO
aHanmsa

Cam 2

N3yuenue tem moayns 2,
['paBUMeETpHUYECKIE METOIBI.
CyurHocTh, IOCTOMHCTBA,
orpanndeHus. TpeGoBaHus K ocaakam
IToaroToBKa K OTYETAM 11O
nabopaTopHbIM paboTam,
KOHTPOJIbHBIM paboTaM

112

I'paBumerpuueckuii ananus. Pemenune
3a1a4




®opMbl TEKyLEro

. KOHTPOJIA
Moayas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHiTHH Cemectp Obnem, banabl | UHTEpakTuB, 4.| (HaAaUMeHOBaHUe
y4eOHoii padoThI (yuedoHoOl padoThI) u,
OlI€HOYHOI0
cpeacrsa)
Jlex 3 XUMUYECKUE TUTPUMETPUUECKIE 3 2 -
MeToAbl aHanu3a. OCHOBHBIC TOHATHS.
Tunosslie pacuersl. Knaccuduxarnms
METOA0B. MeToabl yCTaHOBJICHUS
KOHEYHON TOYKU TUTPOBAHHSI.
JIab 2 OmnpeneneHne HEU3BECTHOTO 3 4 - Otuer o
KOJIMYECTBA COJITHOM U ochopHOI imabopaTopHOH
KHCIIOT pabote No 2
JIa6 3 OKUCIUTENFHO-BOCCTAHOBUTEIILHOE 3 4 - Otuer o
tutpoBanue. [lepmanranaromerpus u mabopaTropHoit
JTXPOMATOMETPHS pabote Ne 3
Cam 3 N3ydenue tem Moyns 3 110 -
Kunernueckue MeToIbl.
buoxumuueckue MeTobI.
depMeHTATHBHBIC UHAUKATOPHBIE
peaxuuu. depmeHT-cyOcTpaTHBIE
KOMILJIEKCBI. BroceHcopsl.
NmMmyHO(DEpMEHTHBIN aHANIN3.
PanronmMMyHOIOrnYeCKUid aHAIIN3.
[ToaroroBka k 3auery
ITA [IpomexyTouHas aTTecTalus 3 0,25 - Bonpocsr k 3auery
KonTpons KonTpos 3 3,75 Bomnpocsl k 3auery




Moayas (pa3aen)

Bun
y4eOHoii padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHoOl padoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus, 4.

®opMbl TEKyLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Hroro:

360

Mogyns 1.
Onruueckue
METOBI aHaAIN3a

Jlek 1

OO01mas XxapakTepUCTHKA ONTUISCKUX
MeTon0B. OCOOEHHOCTH, 00IaCTH
MIPUMECHCHHSI, OCHOBHBIC PUEMBI

3

JJa6 1

3HAKOMCTBO C PUHIIUTIAMH PaOOThHI
(hOTOKOIOPUMETPOB U
CIEKTPO(OTOMETPOB.
CrieKTpoOTOMETPHUECKOE OTIPEICTICHHE
coJiep KaHusl BEIeCTBA METOAOM
IpagyrupoBOYHOTO Tpaduka

Otyer mo
lmabopaTopHOU
pabote Nel

Cam 1

N3yuenune teM MomyJs:
OMHCCHOHHBIN CIIEKTPAJIbHBIN aHAN3
AOGCOopOLMOHHAs CIEKTPOCKOMHS
ATOMHO-a06CcOpOIIMOHHBII
CIEKTPAaJIbHBIN aHAJIN3
JIXOMMHECLICHTHBIN aHAIIN3
PenTtrenocnexrpajibHble METO/IbI
anaym3a MK-cnekrpockonus
KP-cniekrpockonus Pedpakromerpus
SMP, OIIP, SKP, macc-
CHEKTPOMETPHSL.

ITonroroBka k oT4eTaM 1O
71a00paTOPHBIM 3aHATUAM

53

Monayns 2.
DIEKTPOXUMHUYECK
M€ METObl aHAJIN3a

Jlek 2

BHCKTPOXI/IMH‘IGCKI/IG MCETOJBI aHaJIn3a.




®opMbl TEKyLEro
. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3aeon) . . Cemectp bannbl | MUHTEpaKTHB, 4. (HAaHMEHOBaHHE
y4eOHoii padoThI (yuedoHoOl padoThI) u,
OLICHOYHOI'0
cpeacrsa)
Cam 2 N3yuenne Moaysisi, HOATOTOBKA K 3 53
OTYeTaM I10 JIAOOPATOPHBIM 3aHATHIIM
JIab 2 [ToreHimomeTpuyeckoe u 3 2 OTueT 1O
KOHJIYKTOMETPUYECKOE TUTPOBAHHE lmabopaTopHOi
padote Ne 2
Mopyns 3. Jlek 3 Teopernyeckre OCHOBBI 3 3
Meronasl xpomatorpaduu
pasaeneHus u
KOHIICHTPUPOBAHUS
Cam 3 W3y4eHne TeM JIEKIIMOHHBIX 3aHATUH, 3 53
MOJITOTOBKA K OTYETaM IO
71a00paTOPHBIM U MPAKTUYECKUM
3aHATHUSM, UTOTOBOMY T€CTUPOBAHHIO
JIa6 3 Bricokord pexTuBHAs JKUIKOCTHAS 3 2 Otuer o
xpomatorpadus mabopaTtopHoit
padote Ne 3
ITA ITpomexyTouHas aTTecTalus 3 0,35 Bonpocel k 5k3aMeHy
(3Kx3aMeH)
Kontpons Kontpob 3 35,65 Bompock! k sk3ameny
Hroro:| 180



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[lpu peanu3zanyu JUCHUTUIMHBI HUCIOJIB3YETCS TEXHOJOTHS TPAIUIIMOHHOTO OOy4YCHHS —
opranuzaisi y4yeOHOro mpolecca B By3e, OCHOBAaHHAs Ha JICKIMOHHO-CEMHHAPCKO-3a4€THOU
dbopmax oOyuenus. K dopmam oOydeHUsT OTHOCATCS JIEKIMH, MPAKTHYECKHUE U JTAOOpaTOPHBIC
3aHSTHS, & TAKXKE CaMOCTOsATeIbHas padoTa. Ha JIeKIusx UCIONb3YyIOTCS HATJISIIHBIC U CIIOBECHBIC
METO/bI OOYYCHHUs, Ha MPAKTUYCCKHX M JaOOpaTOPHBIX 3aHSATHSIX — HATJISIHBIC, CIIOBECHBIC H
MPAKTUYIECKHE METOIBI.

6. MeToauyeckue yKazaHusl 10 OCBOCHHUIO 1M CUMILTHHBI

CamocrosTensHasi paboTa — 3TO COBOKYITHOCTh BCEH CaMOCTOSTENBHON AEATENBHOCTH CTYICHTOB, KaK B
yueOHO ayJUTOPUH, TaK U BHE €€, B KOHTAKTE C PENoAaBaTelieM U B €T0 OTCYTCTBHHU.
CamocTosiTenbpHas padoTa peaan3yercs:

-HEIOCPEACTBEHHO B MPOLIECCE ayAUTOPHBIX 3aHATHUI.

-B KOHTaKT€ C IPEIo/aBaTesieM BHE PaMOK paclHCaHUs — KOHCYJBTAIMM MO0 Y4eOHBIM BOIIPOCaM M NpHU
BBITIOJIHEHUU TBOPYECKUX U MHIUBHUIYATbHBIX 3a1aHHUM.

-B BHJIE BHEAYAUTOPHOIN CaMOCTOSTENFHOW PabOTEHI.
CaMocTosiTenibHass paboTa CTYJASHTOB IMpeamnojiaracT 0Oojiee yriyOJICHHOC OCBOCHHE MarepHalia
na6opaTopHI)1x 33H$1TI/II7I, OTACJIBHBIX BOIIPOCOB MarcpHaia KypCa, BBIHOCMMBIX Ha CaMOCTOATCIIBHOC
W3yYeHHUE, a TakKe TBOPUYECKMX 3a/JlaHUM, CBA3aHHBIX C 00pa30BaTENbHON M HAyYHOW HCCIEIOBATEIbCKON
JIeSITeIbHOCTBIO.
LleneBbie HAMIPaBICHUSI CAMOCTOSATENILHON pabOThI CTYJICHTOB:

1. Jlns oBmameHUs u yrayOJIeHUS 3HAHUIA:
- KOHCIIEKTUPOBAHUE TEKCTA;
- COCTaBJIEHHE Te3aypyca;
- O3HAKOMJICHHE C HOPMATUBHBIMU JIOKYMEHTaMH;
- CO3/IaHUE IPE3CHTALNH.

2. Jlns 3aKkperuieHus: 3HaHWA:
- paboTa ¢ KOHCIIEKTOM JICKIIH;
- MOBTOpHast paboTa ¢ yueOHBIM MaTepHaIOM;
- COCTaBJICHHE TUIaHa OTBETA;
- COCTaBJICHHUE PA3IMYHBIX TaOJIHLI.

3. s cucteMaTtu3aiuu yueOHOro MaTepuana;
- IOJITOTOBKA OTBETOB HA KOHTPOJIbHBIE BOMPOCHI,
- IOJITOTOBKA COOOIIEHHS, IOKNIaaa, pedeparta;
- TECTUPOBAHMUE;
- COCTaBJICHHE WHCTPYKITUHN U TAMSTKHU.

4. Jlnst GopMUpOBaHUS MIPAKTUIECKUX U PO(ECCHOHATBHBIX YMEHHH.
- pelIeHre 3a/1a4 ¥ YIpakKHEHHH 10 00pasiy;
- pelIeHre CUTYaTUBHBIX U MPOQEeCCHOHANBHBIX 3a1a4;

CpencrBa 00yueHwUs:
- IUIaKTUYECKUE CPEICTBA, KOTOPBIE MOTYT OBITH MCTOYHHUKOM CAMOCTOSITENILHOTO MPUOOPETEHUS 3HAHUN
(TIepBOMCTOYHUKH, JOKYMEHTBI, COOPHUKH 33aJa4 M YIPa)KHEHUH, )KypHAIbl M Ta3eThl, y4eOHbIe (UIbMBI,
KapThl, TAOJIHIIB);
- TEeXHUYECKHE CpPEACTBA, NPU IOMOIIM KOTOPHIX MpPEAbABIseTcs ydyeOHas uHGopManus (KOMIBIOTEPSI,
ayJHo - BHICOTEXHHUKA);
- CpeAcTBa, KOTOpBIE MCIOJB3YIOT JUIl PYKOBOJICTBA CAMOCTOSTEIBHOM JAEATENBbHOCTHIO CTYAEHTOB
(MHCTPYKTMBHO - METOJAMYECKHE YKa3aHWs, KapTOUuKH ¢ JUPPEepeHLUpOBAHHBIMU 3aJaHUSAMHM UL
OpraHu3alvy MHIUBHUYaTbHONW U TPYNIIOBOM paboThl, KAPTOUKHU C AITOPUTMAMH BBITOJTHEHUS 3a1aHHN).

Cemectp 3. MoayJib 1. OCHOBHBIE IOHATHS AHATUTHYECKO XxuMun. KadecTBeHHBII aHAIN3
Tembl JeKIMii:



AmnanmuTudeckas Xumus, e€ 3a1a41 1 MeTOIbl. Buabl aHam3a. DTanbsl aHaIm3a

OrnrcaHne XMMUIECKOTO PaBHOBECHS B TOMOTEHHBIX PEAKITUAX. AKTUBHOCTh. KoaddurmenT akThBHOCTH
PactBops! ruaponusyromuxcs coyeid. bydepHusie cucteMsi.

PaBHOBecus B pacTBOpax KOMIUICKCHBIX COCIUHCHUN.

OKHCINTETFHO-BOCCTAHOBUTEIHHBIE PEAKITUH B aHAIIH3E

PaBHOBecusi B reTeporeHHBIX cucTeMax. llpomsBeneHue pacTBOPUMOCTH. DaKTOpBI, BIHAIOIINE Ha
PacTBOPUMOCTH OCa/iKa. Y CIIOBUS 00pa30BaHUs OcajKa

JlaGopaTopHblie padoThl

KauecTBeHHBIC peakIui KATHOHOB 1-3 aHATUTHYECKUX TPYIIIT

KonTponbkHas 3a7a4a 1o ONnpeIeICHUI0 CMECH KaTHOHOB 1-3 aHATUTHYECKUX TPYIIIT
KauecTBeHHBIE peaknu KaTHOHOB 4-6 TPy

KonTponbkHas 3a7aua o aHaJIu3y CMECH KaTHOHOB 4-6 TpyII

KauecTBeHHBIC peakIuy aHHOHOB.

AHanu3 coneit

Ilo pe3ynpraTam u3yd4eHUs MOIYNS CTYIEHTHI NOJDKHBI 3HATh 3a7add aHAJINTHYECKOHM XHMUM,
pasinyaTh MOHATHS «METOA» M «METOAMKA», 3HAaTh KJIAacCH(UKAIMM METOJOB aHaIn3a, MOAXOIbl K
OMMCAHHI0 PABHOBECHS B pacTBOpax CHIBHBIX M CIAOBIX 3JIEKTPOIHTOB, THAPOIM3YIOIIUXCS COJEH,
Oy(epHBIX cHUCTEM, KOMIUIEKCHBIX U HEPACTBOPUMBIX COSAMHEHHH, MPOBOJAUTH PACUETHl B paCTBOPAX TaKUX
coequHeHni. Ilo pesynbpTaTaM BBIIOJHEHHS J1AOOPATOPHBIX pa0OT CTYHEHTbl JOJDKHBI IIONY4YUTb
IPE/ICTABICHHS O METO/IaX KaueCTBEHHOI'O aHAJIN3a, 3HaTh KUCIOTHO-OCHOBHYIO KJIaCCH(HUKALUIO KATHOHOB,
KJIacCU(UKAIMIO aHHOHOB, OBITH CIOCOOHBIMH MTPOBECTH aHAIN3 COJIEH METOIAMH «MOKPOI» XUMHHU.

Cemectp 3. Moayab 2. KonndecTBennslii ananus. ['paBumerpusi. TutpuMeTpuyeckne MeToabI

TeMbl JIeKIHUI:

Knaccudukanus MeTo10B KOJTHYECTBEHHOTO aHAN3a. XUMHUECKHE METO/IbI aHau3a. [ paBuMeTpus.
Tutpumerpudeckuii ananus. Pacdersl B TuTpuMeTpun. KprBble TUTpOBaHUS

KucnorHo-ocHoBHOEe THTpOBaHMe (METOA HeWTpamu3anuu). MHIMKATOPbl KHUCIOTHO- OCHOBHOI'O
TUTPOBAHUS

Penoxcumerpus. Mumukaropsl Meroza. Ilepmanranaromerpus. Juxpomaromerpus. Momomerpus.

MeTopI KOMIUIEKCOMETPUYECKOTr0 TUTpoBaHus. MHukaTopsl. [IpakTHueckoe npruMeHeHHeE.

MeTob! 0CagUTENTBHOIO TUTPOBAHHS

JlaGopaTopHblie padoThI:

CranmapTu3anus pacTBOpa r’UIPOKCHIA HATPUSL.

Omnpenenenne HEM3BECTHOTO KOJIMYECTBA COJISTHOM U POCHOPHOI KHCIOT
Omnpenenenue coepKaHus P COBMECTHOM MPUCYTCTBHU IIEJIOYN H COJIBI.
[TepmaHTaHaTO- U TUXPOMATOMETPHSL.

Kommnekcomerpuueckoe TUTpOBaHUE.

OcanurenpHOE TUTPOBAHUE

I'paBumeTpus

Ilo pe3yiabTaTaM MU3YUYCHUSA MOAYJIA CTYACHTBI NOJDKHBI 3HATh OCHOBHBIC ITIOJIOKCHUA, TCPMUHBI U
IMPUEMbI THUTPUMCTPUUCCKOI'O aHajInu3a, CII0COOBI BBIpAXXCHHUA KOHUCHTpAllMKM B TUTPUMCETPUU, YMETbH
pacCuUnThiBaTb HOPMAJIbHYHO KOHHLCHTPAIIUIKO U TUTP pacTBOpaA, MPOBOJAUTH PACUCTHI PE3YyJILTATOB aHaInM3a
Ipu IMmpsaMoM, O6paTHOM U 3aMCCTHUTCIIBHOM THUTPOBAHWM, OILCHUBATH WHIWKATOPHBLIC O]_HI/I6KI/I, 3HaTh
obnact IMIPUMCHCHUA KHCJIOTHO-OCHOBHOTO, KOMITJIEKCOMETPHUYIECKOTO, OKHCIIUTCIBHO-
BOCCTAHOBUTCIIBHOT'O U OCAAUTCIBbHOTO TUTPOBAHNA, UX TOCTOMHCTBA U HCJOCTATKU.

Cemectp 3. Moayab 3. KonnuecTBeHHbIIi aHaau3. JIpyrue MeToabl KOJIMYeCTBEHHOTO aHAIN3a

TeMbI JeKIUH:



Bruoxumuueckre Metoapl. DepMeHTATUBHBIE WHIUKATOpHBIE peaknuu. @DepMeHT-cyOCcTpaTHbIC
KoMIuTeKchl. brocencopsl. UMMyHOGEpMEHTHBIN aHAN3. PagONMMyHOTOTHYECKHIA aHAIIN3.

Tepmuueckue Metofpl. [IpsMbie TepMUYECKAE METO/IBI aHAIH3a. DHTATBIUMETPHS (KAJIOPUMETPUS),
TEPMHUUYECKUH aHAJIN3, TEPMOTPaBUMETpPHsI, KaTapoMeTpus. [ a3oBomoMoMeTpudeckuii aHamu3. OCOOCHHOCTH
M crocoObl BIMONHEHUS. [IprMeneHne ra3oBOIIOMOMETPHYECKAX METOJIOB B OPTaHHYECKOM JIIEMEHTHOM
aHam3e

Ilocne HU3Yy4YCHHSA TEMbI CTYIACHTBI OOJDKHBI 3HAaTb CYThb YKa3aHHbIX METOAOB aHaJIM3a. x
JOCTOMHCTBA N HCJOCTATKH, o0Oactu IIPAKTHYECKOro IIPUMCHCHHS.

Cemectp 3. Moayas 1. OnTuyeckue MeTOAbl AHAJIN3A

Tembl 1eKIHOHHBIX 3aHATHI: O0Ias  XapaKTepUCTHKA CIEKTPOCKOIMYECKUX METO/I0B
aHanmm3a. ATOMHO-a0COpOIIMOHHAs CTIEKTPOCKONHs. MoJIeKyIsipHO-a0COpOIIMOHHAS CIIEKTPOCKOTIHUS
B Y®- u Buaumoil obnactu. MK-cnekrpockonus. OMUCCHOHHBIE CIIEKTPOCKOMMYECKHE METObI
aHaiM3a. ATOMHO-3MHMCCHOHHAasl cIeKTpockonus. JlroMHuHecleHTHas crnekTpockonus. [pyrue
CHEKTPAJIbHbIE U ONITHYECKUE METOIBI.

Tembl 1a0opaTopHbIX 3aHATHI: CrekTpoOTOMETPUUYECKOE OIPENEIICHUE COACPIKAHMUS
BeIIleCTBa MeToIOM J100aBOK. DOTOMETPUYECKOE OMNpEICICHHUE XKelle3a W HUKEIsS MpU HuX
COBMECTHOM TIPUCYTCTBHHM B pacTBope. MoOHOOOMEHHOE pa3zeneHue jkene3a M MeOu U HX
doromeTpuueckoe ompeaeneHue. PedpakTomerpuueckoe OmpeneieHue COICpKaHUS BeElIECTBa
METO/IOM I'PayupOBOYHOTO TpaduKa.

Tembl NpakTHYecKHUX 3aHATHI: PellieHne TUIIOBBIX 3a/1a4 10 SMUCCUOHHOMY aHAJINU3Y
Pemienue THNOBBIX 33a4 10 a0COPOLIMOHHOM CIIEKTPOCKONINU

Hedenomerpus u TypOuanMeTpHsi, TIOMUHECHEHTHBIN aHAIIN3

Cnektper UK

Cnekrtpsl IMP

Macc-cniekTpomeTpust

KonTponbnas padota no cnexktpam UK, AMP u macc-cnexktpomerpun

N3y4yuB 1aHHBI MOAYJb CTYAEHT JA0JIKEeH: C(hOPMHUPOBATH OCHOBHEIC TIPE/ICTABICHHS 00
ONTUYECKUX METO/aX aHalln3a, UX BO3MOXKHOCTSX, OTPAHHUYCHHUSAX U 00JIACTSIX MPUMEHEHHUS.

3HATh: CIICKTPbI U3JIYUYCHUA, HCTOUYHUKU U3JTYUCHHUA, BUABI ONITUYCCKHUX MCTOAOB aHAJIN3a

YMeTh: OlLIEHWBAaTh BO3MOXKHOCTH KaXJIOTO METOJa, BHIOMPATh MOIXOSIIMIA MO 3a1aqy
METO/I UCCIIEIOBAHUS

Baaners: Meromukamu crnektpodoTomerpuueckoro u MK-uccrnenoBanusi, HaBBIKAMH
00pabOTKH MOJIYICHHBIX PE3yJIbTaTOB aHATN3a

MeToanyecKue PEeKOMEHJalMH MO U3YYEHUIO TEMbI .

[Ipu ocBOCHMM TEMBI HEOOXOUMO:

e (O3HaKOMHUTBCSI C HMCKOIIMUMUCSA  JIUTEPATypHBIMH  UCTOYHUKAMU  (y4eOHUKaMU,
MOHOTpadUsIMHU, HIEKTPOHHBIMU PECYPCaMU, CTAThSIMH B BEIYIIUX XUMHUECKUX JKypHaIax),
JIEKIUSAMU TIpeToiaBaTesnen

e CdopMupoBaTb TOHUMAHHE OCHOBHBIX  METPOJOTHYECKHX  XapaKTePUCTHK,  HX
BO3MOKHOCTEH M METOJIUK pacyeTa.

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
Ha3oBuTe OCHOBHBIE ONITHYECKHE METOIBI KAYECTBEHHOI'0 M KOJIMYECTBEHHOT'O aHAJIH3a.
OT 4ero 3aBUCUT UHTEHCUBHOCTD U IIMPUHA CIIEKTPATbHBIX JTUHUN?



Kak mpoBosT KaueCTBEHHBIH U KOJTMYECTBEHHbIM aHAJIN3 B YMUCCUOHHON CIIEKTPOCKOIHH ?
OnTuueckas cxema criekrpomerpa. Y @- u BUAUMBIE 00JIaCTH CIEKTPA.

3anuiuuMTe OCHOBHOW 3aKOH CBeTomoriyomeHus. Ha3zoBuTe orpaHudeHuss U yCIOBHS
MIPUMEHUMOCTH 3akoHa byrepa - JlamGepra - bepa.

B dem 3axitouyaercss MeETOAOM TpaayHpoBOYHOTO rpaduka? Metox mo6aBok? Meton ABYyX
CTaHJAPTOB?

Pedpaxromerpuueckne Mmeto bl aHanu3a. [lokazarens npeiaomieHusl.

Uro Takoe ynenabHas U MOJIsipHasi pedpakuus?

Onpenenenne MOJSIPHON pedpakIiy TBEPIOTO BELIECTBA B PACTBOPE.

KonnyecTBeHHBII pepakTOMETpUUECKHUN aHAIN3. AHAJIU3 CMECH BEIIECTB.

Cemectp 3. Moay.b 2. DJeKTPOXUMHYECKHE METOAbI aHAJIN3a

TeMbl JIeKIMOHHBIX 3aHATHI: DJIEKTPOXUMHUYECKHE METOJbl aHaiau3a. KoHaykromerpus.
[ToreHIOMETpUYECKUI METOJ aHam3a. Kynonomerpuueckuii METOJ aHaJM3a.
BonbramnepomeTpuyeckuii METO] aHAIIN3A.

Tembl 1a0opaTtopHbIX 3aHaTHii: OmnpeneneHue cofaepKaHUs —BEIIECTBA  METOIOM
HOTEHIIMOMETPUYECKOro  TUTpoBaHus.  OmpeneneHue  colepXkKaHHsS — BELIECTBA  METOJOM
KYJIOHOMETPHYECKOTO TUTPOBAHUSI.

Tembl mnpakTHYeCKHX 3aHATHI: PemieHne THUNMYHBIX 3a7ad 1O KYJIOHOMETPHH U
KOHIYKTOMETPUU

[ToTeHIMOMETpHYECKHE METOBI

[Monsporpadus u amrnepomeTpust

HN3yuuB naHHBI MOAYJb CTYAEHT A0JAKeH: cCPOPMUPOBATH OCHOBHbBIE IMPEACTaBICHUS 00
AIIEKTPOXMMUYECKUX METO/aX aHaju3a, HX BO3MOXKHOCTSX, OTpPaHHYEHUAX M  OO0JACTIX
MMPUMCHCHUA.

3HATB. OCHOBBI JJIEKTPOXMMHUYECKUX METOAOB aHAIN3a, 3aKOHBl U yYpaBHEHHUS METOJOB,
BO3MOXHOCTH UX NPAKTUYCCKOTO TPUMCHCHUA

YMeTh: OlLleHUBaThb BO3MOKHOCTH Ka)KJJOTO METO/a, BBIOMpATh MOAXOIAIIMN MOA 3a1ady
METOJ1 UCCIIEA0BAHUS

Banapers: mMeTogukaMu NOTEHIIMOMETPUUYECKOTO, KOHJIYKTOMETPUUYECKOIO HCCIIEIOBAHHUS,
HaBbIKaMU 00pabOTKH MOITYYEHHBIX PE3yJIbTaTOB aHATN3a

MeToauuecKkue PEKOMEHIAUMHA MO U3YYECHHUIO TEMbI .

[Ipu ocBOCHHMM TEMBI HEOOXOUMO:

e (O3HaKOMHUTBCSI C HMCIOIIUMHUCSA  JIUTEPATypHBIMH  UCTOYHUKAMU  (y4eOHUKaMHU,
MOHOTpadUIMHU, HNEKTPOHHBIMU PECYpPCaMU, CTATHSIMH B BEIYIIUX XUMUYECKUX JKypHAIaXx),
JEKIUAMU IIpenoaaBaresen

e CdopMupoBaTb TMOHUMAHME OCHOBHBIX  METPOJOTHYECKHX  XapaKTePUCTHK,  HX
BO3MO>KHOCTEHN M METOJIMK pacyerTa.

OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1. Ha ueM ocHOBaH METOJ MOTEHIMOMETpUH? 3anuiunrte ypasHeHue HepHcra.
2. llpuBeaure kIacCUPUKAILUIO ANEKTPO10B. [IpuMepsl 371eKTPOI0B B MOTEHIIUOMETPHH.
3. Ha yem ocHoBaH MeTo[ KyioHoMeTpun? Chopmynupyiite 3akon Dapanes
4. Yto u3MepsAOT B KOHAYKTOMeTpuH? Kakue 3aKOHBI M MOJIOKEHUS] 3TOr0 METOJa Bam
W3BECTHBI?
5. Yro Takoe nossiporpadus? Uto Takoe BOJbTaMIIEPOMETPHIECKOE TUTPOBAHUE?
6. B uem cyTh MeTOa aMniepoMeTpun’?



Cemectp 3. Moayas 3. MeToabl pa3iejeHUus] H KOHIEHTPUPOBAHUA

Tembl gexkumii: Teopermueckue ocHOBBI xpomarorpaduu. ['a3oBas xpomaTorpadus
KunkoctHast xpomatorpadus. OTaesbHbIE BUABI )KUIKOCTHON XpoMarTorpaduu
Tembl J1a00paTOPHBIX 3aHATHI: MeTOIbI Ta30BOM U KUAKOCTHOU XxpomaTorpaduu. MCX
Tembl npakTHYecKuX 3aHATHI: Pemenue 3amau no teme «XpomaTorpauueckue METObl
ananu3a». KotponbHas pabora 1o reme

N3yyuB TaHHBI MOIYJb, CTYJAEHT I0JKeH: CHOPMUPOBATH MPEICTABICHUE O COCTOSHUU
COBPEMEHHOTO Ira30XpoMaTorpauueckoro aHajan3a, ero BO3MOXHOCTSIX, OCHOBHBIX HaIlPaBJICHHIX
U TCHACHIOUAX pa3BI/ITI/I$I.

3HaTh:

— TEOPETUYECKHE OCHOBBI T'a30BOI XpomaTorpaduu, OCHOBHBIE METOJbI KaYECTBEHHOTO U
KOJIMYECTBEHHOTO XpoMaTorpaduuecKoro aHajm3a,

— ammapaTtypHoe opopMIICHHE Ta30XpOMaTOrpauuecKoro mporecca

YMmeThb:

- OTPE/CIATh OCHOBHBIE XapaKTEPHCTUKH XPOMATOTrpauuecKoro Imporecca U3
XPOMATOIPAMMBbI; UHTEPIPETUPOBATH 3KCIEPUMEHTAIBHBIE PE3YIIbTATHI

— MoAOMpaTh ONTUMANIBHBIE YCIOBHUS MPOBEICHHS XPOMATOTPaQHUECKOTO Pa3IeIeHuUs

Baagern:

— METOJUKAMH TIOWCKA TOJXOJSIIECTO BapHaHTa Pa3/ICJICHUsS BEIISCTB; CIIOCOOaMU OLCHKH
MOTPENTHOCTH (PU3UKO-XUMHUUYECKOTO IKCTICPUMEHTA

— HaBBIKAMH PabOTHI HA COBPEMEHHOM XpoMaTorpadhudeckoM 000pyIOBaHHH.

MeToauueckue PEKOMEHIAUHA MO UBYICHUIO TEMbBI

IIpu ocBoeHMH T€MbI HEOOXOIUMO:

* O3HaKOMHUTbCS C  MMEIOUIMMHUCA  JIUTEPaTypHbIMH  MCTOYHMKAMH  (y4eOHMKaMH,
MOHOTpaUsMH, 3JIEKTPOHHBIMH pecypcamH, CTaThbsIMH B BEAYIIMX XUMHUYECKHX KYypHajax),
JIEKLIUSMHU IIperoaaBarenei

* ChopMupoBaTh NOHMMaHuE (QPUIMKO-XUMHUYECKUX IMPOLIECCOB YAEpPKUBAaHUS CcOpOaToOB
Pa3IMYHOIO CTPOEHMs Ha Pa3IMYHbBIX MO MPUPOJIC HEMOABMKHBIX (ha3ax

* OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. laiiTe onpenenenue XxpomaTorpapum.

2. Kakne ocobeHHOCTH XpoMaTorpaduu Mo3BOJISIFOT JOCTAYD JIYUIIETO pa3eICHHs BEIIECTB C
OIU3KUMU CBOWCTBAMM IO CPABHEHHIO C APYTUMH METOJaMHU Pa3/IeeHusl.

3. Ilepeuucnure cnocoObl moOgydeHUs XpomarorpamMm. UTo ucnonb3yeTcsi B KadyecTBe
3IIIOEHTOB B KaXJIOM U3 CIOCO00B?

4. Kak MOXHO OCYIIECTBIIATh UACHTHU(PHUKAILIUIO ONPEENIeMbIX COEIMHEHUN B CMECH Mocie
UX XpoMarorpaduyeckoro pasaeneHus?

5. YTo Takoe MHJIEKCHI ynepkuBaHuA? Kakue cucTeMbl HHIEKCOB yIEpKHUBAHUS HCIIOIb3YIOT
B XpoMaTorpadpuu (IperuMyieCTBEHHO B Ta30BOi)?

6. Ilepeuncnure crnocoObl KOJIMYECTBEHHOrO aHainu3a B xpomaTtorpaduu. CpaBHUTE HX
MEXy COOOH.

7. CpaBHUTE /ABa peXHMa pa3JelieHHus B ra3oBoil xpomaTorpaguu — HM30TEPMUUYECKUN U
IIPOrPaMMHUPOBAHNE TEMIIEPATYPHI.

8. Ilepeuncnute IETEKTOPHI B Ta30BOM XpomaTorpaduu.

9. Ilepeunciaure OCOOCHHOCTH U TPEUMYIIECTBA BBICOKOI(D(HEKTUBHONW KUAKOCTHOMN
xpomarorpaduu (BOXKX).

10. Kakue BapuaHTBI METO/Ia UCIIOJIB3YIOT B AHAIMTHYECKOM MPAKTUKE?

11. Kakue copOeHTsI ncronb3yoT B BOXKX? Kakum TpeGoBaHUSAM OHU JOJIKHBI OTBEYATh?



12. Tlouemy naumbonee mnomysspHele copbenTsl B BOXX — cunmkarens u, ocoOGeHHO,
MO UIIMPOBaHHBIC crrKarean? Kak mpoBoasT MOAU(UKALINIO CHITUKATEIs ?

13. Yem ompenensieTcss SIIOUPYIOIAs CIOCOOHOCTh MOJIBMKHOM (Da3bl B KHIKOCTHOM
xpomarorpaduu?

14. Kak moa0uparoT cocTaB MOABMKHOM (a3bl B KUAKOCTHON XxpoMaTorpaduu?



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-1 OtyeTsl 110 J1abopaTopHbIM pabotam 1-17

Bormpockr 6aHKa TECTOBBIX 3a/IaHUi
Bomnpockr k 3auety

Pacuernbie 3agaun 1-25

3 OIIK-1 OtyeTsl 110 J1abopaTopHbIM padotam 1-17
Bormpockr 0aHKa TECTOBBIX 3a/1aHUN
Bomnpock! k 3k3aMeHy

Pacuernbie 3aqaun 1-26

7.2. TunoBble 3aJaHUS] MU UHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. KonrpoabHbie padorsl  (M13)

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

Cemectp 3. KonrposbHas paGora Ne 1 nmo Teme «PaBHOBecHsi B TOMOTE€HHBIX
CHCTEMAaX»

Bapmuanr 1.

1. Cmemano 25 ma 0,22M pactBopa XJI0poBOAOPOAHON KUCIOTH U 24 miu 0,25M pacTtBopa
TUAPOKCHAA Kanus. Berauciuts pH momydeHHOro pacTBopa.

2. YKcycHasl KMCJIOoTa B pacTBope ¢ MaccoBoi moneit 0,76% muccoumupoBana Ha 1,17%.
BbI4HCINTh KOHCTAHTY JUCCOIMAIINY.

3. Beruucnute crenens runponusa u pH pacTBopa anerara HaTtpusi ¢ MmacccoBoit nosneit 0,1%

4. CKOJIBbKO MII pacTBOpa TUAPOKCH]IA HATpus ¢ MaccoBoii noneit 0,4% Hamo 1006aBUTH K 23
mi 0,2M pactBopa hochopHOI KUCIOTHI, YTOOBI MOTY4YUTh pacTBop ¢ pH=2,3?

5. BblunciuTe HOHHYIO CHITY U aKTUBHOCTH kKatuoHa amoMutus B 0,005 M pactsope AlCls.

Cemectp 3. KoutpoasHas pabora Ne 2 mno Teme «PaBHOBecusi B pacTBOpax
KOMIIJI€EKCHBIX COCHHHeHHﬁ H I'€TEPOreHHbIX CUCTEMAX»

Bapuanr 1

1. Beruucaute KOHIICHTpAIUIO I/IOHa-KOMHJ'ICKCOO6pa30BaTeJ'IH B PacTBOpPEC, COACPpIKAIIUM
+

0,IM Ag(NH ) 1 0,5M NH_.

Cxonbko Moiib NH4CNS neobxomumo Baectd B 1 1 5%10° M pactBopa Hg(NO3)2, 4T00BI CHU3HTE
koHnentpanmo uonos Hg?" no 107! mons/n (Kuecroitkoctn = 1,7%102% 3a cuer obpaszoBaHus
KOMILTeKCHBIX uactuil Hg(CNS)4>?

3. Beraucnure TP cynbgara pamus, ecnu B 1 1 Bogs! pactBopsercs 2,11%107 r otoif conm.

4. Onpenenute Kakas COJb XJOPHJ WM XpoMmar cepedpa Oosiee pacTBOpHMAa U BO CKOJBKO
pa3. Beruucnure MoJsipHOE U MacCOBOE OTHOILICHUE.
OO6pa3zyetcst M 0CaJioKk cyib(ara CBUHIA, €CIM K HACBIIICHHOMY pacTBOPY XJIOpMAA CBHHLA
npuOaBuTh paBHBIN 00beM 0,2 M pacTBopa CepHOIN KUCIIOTHI.



Cemectp 3. KonTposbnHas padora Ne 3 mo Teme «KosmuyecTBeHHBIH aHAIH3.
Turpumerpus.»

Bapwuant 1

1. Paccuuraiite MaccoByto 10110 okcuaa azora (V) B oOpasie, ecnu HaBecka ero B 8,0000 r
pacTBOpeHa B MepHOM kojioe Ha 250 M1, Ha HekTpaym3aiuo 20 MJI 3TOTO pacTBOpa 3aTpadruBaCTCs
12,20 M1 0,1902 M pactBOopa ruipoKcua HaTpus.

2. 0,1 M pactBop XJOpOBOJOPOAHON KHUCJIOTHI HEUTPaJIM30BaH PACTBOPOM THUIPOKCHIA
Harpus Ha 80%. Beruucnure pH pactBopa.

3. K cmecwu, conepikaiieid M30bITOK HOIKIA U Mofara Kaus, nobasuiau 25,00 M pactBopa

CepHOI KuCIOTHl. BrigenuBmmiics non orrutpoBanu 21,35 mu 0,2513 M pactBopa THoCcyibdara
HaTpus. Beiuucnure TUTp cepHON KUCTIOTHI 10 TUAPOKCUAY HATPHSL.
Brruucnure maccoBbie 1oy kapOoHaTa Kajblus U KapOOHAaTa MarHus B M3BECTHSKE, €CIU IMOCIIE
pactBopenust 1,0000 r mpoObI U COOTBETCTBYIOIIEH 00pabOTKH, 00BEM pacTBOpa JOBEIU BOAOU 10
100,00 M u Ha TuTpoBanue 20,00 M ero s ONpeaesIeHNs CYMMBl KalbIUsl U MarHus 3aTpaTuiiu
19,25 ma 0,05140 M pactBopa J/ITA, a Ha TUTpOBaHME MarHusi U3pacxodoBaau 6,26 MJI TOTO ke
pactBopa D/ITA.

5. Boluncnure MHAUKATOpHYIO morpemrHocTs tutpoBanus 0,01 M pactBopa rumpokcuaa
ammonus 0,01 M pacTBopoM comsiHOM KUCIIOTH ¢ TuMolidranenaoM (pT = 10)

Cemectp 3. KouTposbHas padora 1. OnTuueckue MeTobl aHAJIN3A
IIpumepsl 3a1a4:

1. Brrunucnurte ONTHYCCKYIO IIJIOTHOCTH PACTBOPA, €CJIN CBECTOIIPOITYCKAHUC €TO PaABHO 80%.

2. Monspusiii ko3 punuent nornomenus KMnOs ipu A = 546 HM pasen 2420.
OnTryeckast MI0THOCTh 3TOro pactBopa mpu 1 = 2 cm pasna 0,800. Onpeaenure T(KMnO4/Mn).

3. Omnpenenure MakcHMMalbHYH TOJIIMHY IIOMJIOIIAOEro cuos | mis (oTOMETpUpoBaHHMS
OKpAIIEHHOTO PacTBOpa COMH KeJe3a, ecau B 50 cM® JaHHOTO pacTBOpa COAEPIKUTCSA 2 MT
xene3a. OnTuyeckas IUIOTHOCTH pactBopa paBHa 0,430, a MonspHBIA KO3(pGUIUEHT
nornomenus 4103,

4. PaccunTaiiTe HAMMEHBITYIO KOHIIEHTPAIMIO BEIeCTBA (MOJIB/IMS) 1S OTOMETPHUIECKOTO
ONpeJieNieHus, ecii U3BECTHO, uTo €\ = 5- 10% a ontumansHoe 3HaueHume A mpu 1 = 5 cm
pasno 0,010.

5. MHccnemyemsiii pactBop umeer A = 0,900 npu n3mMepeHun B KroBeTe ¢ | = 5 cm.
OnpeieuTe KOHIEHTPAILMIO PACTBOPA, €CIIHM CTAHAAPTHBINA PACTBOP, COMEPKAIIHI 7 MKI/CM® 3TOr0
e BemiectBa, umeeT A = 0,600 npu n3MepeHuu B kroBeTe ¢ 1 =3 cm.

6. Hasecky cmaBa, cojepxkamero TutaH Maccoil 0,2500 r, pacTBOpwIM W pa30aBUIH
JMCTHIUTMPOBAHHOMN BOJION B MepHoii konbe 10 100 cm®. K 25,00 cm® momydeHHOro pacTBopa
N06aBUIIM COOTBETCTBYIOIIME DPEAKTHUBBI M pa3baBwmm 10 50 cm®, mpm STOM TOMydHIH
CoeTMHEHME KENTOro nsera. OnTudyeckas IOTHOCTh, OJY4eHHOTo pacTBopa paBHa 0,220. K
apyroit mopuuu o6béMoM 25,00 cM® mo6aBunu pactop, copepikammii 0,20 Mr TUTaHa, U
00paboTany aHaJOrMYHO MEepBOMY pacTBOpy. ONTHYECKas MIIOTHOCTh 3TOTO PAacTBOpa paBHA
0,500. Onpenenute coaep:kanre TUTaHa B ciuiaBe (M, %).

7. W3 HaBecku cranm, comepxkamieil Hukenb Maccod 0,2542 1, mocine COOTBETCTBYIOLIEH
06pabotku monyuuau 100,0 cM® pacTBopa, COAEPIKANIEro JMMETHITTHOKCUMAT HHKEJ.
Orntrueckasi IOTHOCTh 3TOT0 PacTBOPA, OTHOCUTEIIBHO PacTBOpPa CPaBHEHHUSI, COAEPIKAILETO



10.

6,00 mr Hukens B 100 cm®, paBHa 0,440. 1 TIOCTPOEHUS IPaSynpOBOYHOTO rpadiKa B3sIn
TPU CTaHJAPTHBIX pacTBopa, conepxkammx 4,00; 8,00; 10,0 cm® mukens B 100,0 cm® u
MOJTYYMJIH TIPH TEX XK€ YCIOBUSX OTHOCHUTEIHHBIC ONTUYECKHUE TUIOTHOCTH COOTBETCTBEHHO: —
0,240; 0,240; 0,460. Berunciute coaepkanue HUKENSA B cTainu (o, %).

MomnsipHsiit Ko3ddurment nornomenus autusonarta meau (111) 8 CCla pasen 4,52.10*. Kakyro
MacCCOBYIO JIOJIFO MEIU MOXKHO OIPENCIUTh C TUTU30HOM, €CJIM U3 HaBECKU oOpasla CruiaBa
maccoit 1,0000 r nomyuuu 25,00 cm® pactBopa autuzonara B CCls? OnTHyeckas MIOTHOCTS,
n3mepennas npu | = 5,0 cm, cocrasuia 0,020.

Hns onpenenenus maprasia B ctaiu HaBecky Maccoid 1,000 r pacTBOpuiIM B CMECH CEPHOM,
dochopHO# 1 A30THOIH KMCIOT U pacTBOPoB pazdasumm 10 200 cm®. Jlns GpoToMeTpupoBaHus
oTo6panu 20 cM® 3TOro pacTBOpa M PeakIlHIo IPoBeNH B Konbe BMecTuMocThio 100 cm®. TTo
rpaayupoBOYHOMY I'pauKy coaepkaHue MapraHiia B 3ToM pactBope paBHo 0,71 mr. Kakoso
conepkanue Mn (o, %) B ctanu?

s omnpenenenuss mMeau B ciuiaBe u3 HaBecku Maccod 0,3000 r mocne pacTBOpeHHsI U
06pabotkn pactBopom NHz momyummum 250 cM® OKpalIEHHOTO pacTBOpa, ONTHYECKAS
IUIOTHOCTh KOTOporo B KioBeTe mpH | = 1 cMm paBHa 0,250. Onpexnenute conepkaHue MeIu B
cmuiase (o, %), ecau ek = 400.

Cemectp 3. KoutposbHas padora Ne2. UK-cnekTpockonus. AMP. Macc-cniekTpockonusi.

Mponyckanue (%)

Bapuanr 1.

1. Pacmudpyiite npuBeneHnsrii ke MK-criekTp, ykaxute XapakTepuCTHISCKHE YaCTOTHI
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2. Pacimdpyiite AMP-cniektp. Vcranosure crpykrypy coeaunenus CeHis o *H u *C SIMP-cnexktpam
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3. Pactudpyiite Macc-criekTp, onpeneanTe Opyrro-GopMyiy CoeAMHEHUS



1.

2.

Abundance 43
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m/z 1. % m/z L. % m/z 1, % mz | I,% m/z 1, %
14 4,70 31 0.80 49 0.30 59 3.80 83 0.80
15 27.12 37 1.60 50 1.40 65 0.30 84 0.30
16 0,70 38 3.60 51 1.50 67 2.50 85 21.92
18 0.60 39 25,22 52 0.40 68 0.30 86 1.27
25 0.30 40 3.80 53 1.70 69 1.20 87 0.10
26 3.50 41 37.03 54 0.40 70 0.20 91 0.10
27 24.22 42 12.41 55 2.90 71 0.40 100 15.71
28 3.60 43 100.0 56 2.10 72 1.20 101 1.10
29 23.92 44 4.20 57 37.53 81 0.20 102 0.10
30 0.80 45 1.60 58 60.17 82 0.20

Moayas 3. KonTpoJsbHasi padora Ne3. DjieKTpOXUMHYeCKHe MeTObl AaHATN3A
Bapmuanr 1.

Konoykmomempusa. B HaBecke OpPraHM4eckoro coeauHeHuss Maccoil 2,299 r xkuciopon
konuuecTBeHHO nepeBenu B COp. JIMOKCH] yriiepoja pacTBOPHIN B AIIEKTPOIUTUYECKON
s4elike, HANOJHEHHOW pa30aBIEHHBIM pAcTBOPOM ILEJNOYM, M ONPEIEeTWIN YMEHBIICHUE
MEKTPHYECKO TPOBOAUMOCTH TIOTNIOTHTENbHOTO pacTBopa Azx = 300-10°, Cwm. Takum xe
IIPEBPAICHUSAM TOJBEPIVIM CTaHJIApTHBIE BemecTsa, coaepxkamue ot 200 mo 1000 Mkr
KHCJIOPO/a, ¥ U3MEPHITH COOTBETCTBYIOIINE 3HAUCHUS A:

MO2 B 00paslie, MKT ......... 200 400 600 800 1000

Aa-10%, M., 80 150 220 285 355

[TocTpoiiTe rpaayrpoBOYHbII rpaduK U BEIYUCIUTE MaccoBYI0 00 (%) Kuciopoia B oopasiie.
Tomenyuomempus. IlocTpoiiTe KpUBbIE MOTEHIIMOMETPHUUYECKOTO TUTPOBAHUS B KOOpPAMHATAX

pH-V u ApH/ Ay -V H OIpejennTe KOHLEHTPALHIO (MOJIB/J) PaCTBOPA YKCYCHOH KHCIIOTEL,

ecmu npu tutpoBanuu 10,00 M storo pacrBopa 0,1000 M KOH nonywwim cnepyromue
pE3yJIbTaThI:
VkoH, M ...10,00 13,00 14,00 14,50 14,90 15,00 15,10 15,50
16,00
pH............ 5,05 5,56 5,88 6,19 6,92 8,82 10,59 11,29
11,58



3. Honapoepagusa u amnepomempus. HauepTuTte noisipu3alilioOHHYIO KPUBYIO M OXapaKTepU3ynTe
ee otraenpHble ydacTku. [IpuBenute ypaBHeHHE moysiporpaduueckoil BoJHBL Vcmonb3ys
CIIPaBOYHBIC JAHHBIE, MPEAIOKUTE TMOIXOSAIINE YCIOBUS (TOTEHIIAN, (DOHOBBIN 3JIEKTPOIIHUT)
JUIS TTOTAPOrpadUIecKoro ONpe/ieeHns] KOMIIOHEHTOB cmecu NiZ* u Zn?*,

4. Onexmpocpasumempus u Kyionomempus. VI3 aHanu3upyeMoro pacTtBopa, COAEpKaIEero HOHbI
TPEXBAJICHTHOTO METajllla, B pe3yibTare 3JeKkTpon3a npu cuie Toka 1,000 A 3a Bpems T = 15,0
MHUH Ha Karoje Obuio BbieneHo 0,6497 r metamma. OnpenenuTte, Kakol MeTaul ObUI B
pacTtBope, eciau Bxoz 1o Toky 11 =100%.

7.2.3 OT4eTsI N0 JIAa00PATOPHBIM padoTam
3 cemecTp:

Jladoparopnasi pa6ora 1 u 3: KauyecrBennnie peaknun katuonon I, 11, Il anannTnyeckux
rpynn (KucjJoTHO-oCHOBHasi kiaccupukanus) KauecrBennble peakuun katuonos 1V, V, VI
AHAJTUTHYECKHUX IPyNn (KUCJIOTHO-OCHOBHAsI KjaccupuKanus)

Ilenp paboOTHI: OBJIaJIETh HAaBBIKAMH ITPOBEICHHS KavyeCTBEHHBIX peakiuii Ha katuonbl I, II, III
AQHAJTUTUYECKUX TPYIII

Memoouka nposedenus
1. CocraBuTh TabIUIy C BEPTUKAIBHBIMH CTOJIOIAMU

VYpaBHEHHE aHAIUTUYECKON PEaKUU
Karnon Pearent (B MOJIEKYJISIpHOW M MOHHOM popmax), yCIoBuUs
IIPOBEJICHUH peaKLun

HaomroraeMblit

s dext

2. TlpoBectu o01Ue, TPYIIOBBIC U XapAKTEPHBIC PEAKIIUU «CYXUM» U «MOKPBIMY ITyTeM
NpOOUPOYHBIM, KalleJIbHBIM M MUPOXUMUYECKUM CIIOCOOOM.

3. 3amoyHATH TaOIUILy.

4. Tloamucath NONTYyYSHHBIE PE3yIbTATHI Y PETIOIaBATEIS.

5. OdopmuTth oTyer.

JlabopaTopnasi padora 2: Cucrematudeckuii anaau3s cmecu katuonos I, 11, I11
AHAJMTHYECKUX TPy

Ilenb paboThl: MpoBecTH aHAIKU3 cMecH KaTnoHOB kKatuoHoB I, 11, 11l ananuTHdeckux rpymi

Memoouka nposedenus

1. Pa3paborarh cTpaTeruio CUCTEMaTHYECKOTO aHalu3a B BUJIE CXeMbI (TaOmuIlbl) i oOpasia,
conmepkamiero cmech katuoHoB I, II, III awmanutuueckux rpynn (cTyaeHT paboTaeT 1o
WHJUBU1yaJIbHOMY 33JIaHUIO0 MPETOaBaTes).
2. Kparko ommcars Xx0a pabOTHl M BBITIOJHSEMBIC ONEpaIlMi B COOTBETCTBUHU C Pa3pabOTaHHOI
CXEMOHM aHaJIn3a.
3. Pe3ynbraThl SKCIIEPUMEHTAITEHOM YaCTH pEKOMEHTYeTCs 0O(hOPMIISATEH B BUIC TAOJHIIEI.
4. TloamucaTh MOTYYEHHBIE PE3YIbTAThl Y MPEMoaaBaTers.
5. Odopmuts otuer.

JladbopaTtopHasi pabora 4: CucreMaTHYeCKHMH aHAaJM3 CMeCH KATHOHOB 1V,V,VI
AHAJIMTHYECKHUX FPYNN (KMCJIOTHO-OCHOBHASI KJIaccupuKanms)
[lens paboThI: MpOBECTH aHATU3 CMECH KaTHOHOB KaTHOHOB [V,V, VI ananuTu4eckux rpyri
Memoouka nposedenus



1. Pa3paborarh cTpaTeruio CHCTEMaTHYECKOTO aHalu3a B BUIE CXEMbI (TaOmuIlbl) it oOpasia,
coaepxamiero cmech katuoHoB IV,V,VI  anamutuueckux rpynn (CTyAeHT padoTaer 1o
WHJUBUIYaJIbHOMY 3aJIJaHUIO TIPETOaBaTess).

2. Kpartko omnmcath xoa paOOThl M BHIIOJHSIEMBIE ONEpaIlMl B COOTBETCTBUU C Pa3pabOTaHHOI
CXEMOW aHaJIn3a.

3. Pe3ynbraThl 3KCIIEPUMEHTANILHOM YaCTH peKOMEH1yeTcs 0OpMIISTh B BUIE€ TaOJIUIIBI.

4. IlognucaTh MOJIy4eHHBIEC PE3YNIbTATHI Y MpErogaBaTes.

5. Odopmuts otuer.

Jladoparopnasi padora 5: KauecrBeHnble peakunu annonos I, I1, III anaauTuyeckux rpynn
Lenps pa®oThI: OBJIaIETh HABBIKAMH MPOBEJICHUS KaU€CTBEHHBIX Peakluidi Ha KaTUOHBI [V, V,

VI aHaIUTHYECKUX TPYIIN

Memoouxa nposedenus

1. CocTaBUTh TAOJIHITY C BEPTUKATBHBIMU CTOJIOIAMH
YpaBHEHHE AHATUTUYECKOU pEAKIIUN .
N o Ha0mroraemMbrit
Annon Pearent (B MOJIEKYIISIpHOW M MOHHOM opmax), yCIOBUs ekt
MIPOBEJICHUY PEaKIUU
2. [IpoBecTu oOmIHe, TPYNIOBHIE H XapaKTEPHBIE PEAKIIUU «CYXUM» U «MOK-PBIM» TyTeM
POOUPOYHBIM, KaNleIbHBIM U MTHPOXUMHYECKHM CITIOCOOOM.
3. 3anoNHUTh TabIUILy.
4. [Toanucats MoMyd4eHHBIC PE3YIBTATHI Y TIPETIOAaBATEIIS.
S. OdopmuTh OTYET.

JlaGopaTopHas pa6ora 6: AHau3 coseit
ens paboOThI: MPUMEHUTH DJIEMEHTHI APOOHOTO M CHCTEMATHYECKOTO aHAIN3a
Memoouxa nposedenus

1. PazpaboraTh cTpareruto ApoOHOTO U CUCTEMATUUYECKOTO aHaJIM3a B BUJIE CXEMBbI (TaOIHIIbI) AJIs
oOpa3siia (cTyAeHT padoTaeT Mo UHAUBUAYATbHOMY 33/IaHUIO MPENOIABATENS).
2. Kpatko omucarb Xoj pabOThl U BBINOJHSEMbIE OMEpPAlMH B COOTBETCTBUHU C pa3pabOTaHHOU
CXEMOH aHaJIn3a.

3. Pe3ynbrarhl SKCIIEpUMEHTAILHON YaCcTH peKOMEHTyeTCs O(DOPMHUTH B BHJIC TAOTHUIIBL.

Tabnuya — kauecTBEHHBIN aHAIN3 UHIUBUIYaTbHBIX COEAMHEHUN (COIeil)

YpaBHEHNE aHATTMTUYECKON peakuuu (B .
N N Ha0mromaemerit
O6pazen Ne Pearent | monexynsipHON U HOHHOM popmax), yclIoBus sdbexT
MPOBEACHUU PEAKIIUU
Nel- Ocmotp | benoe kpucraimmyeckoe BEMECTBO, PACTB. B B pactBope
onpeieNeHue H20 MOSIBIISIETCA OCA/IOK.
KaTHOHA
[Tnamst OkpalimBaHue MmiaMeHH. SIBHOTO
OKpalIMBaHus
HEe HaOJIFoJa)IH
NaOH Ur.n
Omnpenenenue BaClz 3anuchIBaeTCsl ypaBHEHUE benwrit ocanok, He
aHUOHA COOTBETCTBYIOIIEH peakuu pacTBopsieTcs
B MUHEPAJIbHBIX
KHCIIOTax




4.

IToamucaTs NOJIydeHHBIE PE3YJIBTATHI Y IIPENOAABATENS.

5.0¢popMHUTB OTYET.

JladopaTopnasi padora 7: KuciioTHo-ocHOBHOe TUTPOBaHue. CTaHAapTH3alMs pacTBopa
THAPOKCUIA HATPHS.
Ilens paGoThI:

1. [IpuroroBieHue pacTBopa TUTPAHTA.
2. IToaroroBka oOpasiia K aHaIU3Y.
3. BeiOop unIuKaTOpa
Memoouka nposedenus
1. [IpeaBapuTeIbHO MPOBECTH HEOOXOAUMBIC PACUETHI IS MPOBEACHUS aHAIH3A.
2. Kpartko onucarb X0/ pabOThI ¥ BHINOJIHSEMBIE OTIEPALIUH.
3. Pe3ynbTatrhl SKCIepUMEHTANIBHOM YaCcTH peKOMeHayeTcsl 0OPMUTH B BUJIE TAOJHII.
Tabyuma 1 — mpuroTroBieHWe pacTBOpa TUTPaHTa
BemectBo Hasecka ycr. CrangapTusamus: TutpoBanue Pacuer
BEIECTBA YCTaHOBOUHBIH V), em®
m=,..r pacTBop
Vi=., .cM Pacuernas
V2 dbopmyna,
V3 PesynbTar.

Tabnuna 2— moAroToBka odpasia K aHaIu3y

Anammsupye | HaBecka TurpoBanue Tutpanr, Pesynbrar,
Moe obpasiia, (Va), mmu M(fo =), Pacuernas popmyina:
BEIIECTBO m=,....r/Vk Myag = ,....T OrtH. omuoOKa.
Vi=..,.cMm
V2
Vs
4. Ilognucatk MOJy4EHHBIE PE3YIIbTATHI y IIPENOJaBaTENs.

5.0popMUTH OTYET.

JlaGopaTopubie padotsi 8, 9: KuciioTHO-0ocHOBHOE TUTPOBaHue. OnpeeseHue cojiep:kaHue
KHCJIOTHI (OCHOBaHMS, COJIN) B o0pa3ue
[lens paGoTsr:

1.
2. TMoxroroBka oOpasiia K aHAIH3Y.

3.

4. OnpeneneHue conepaHue KUCIOTHI (OCHOBaHUS, COJIK) B oOpasiie

[TpuroroBneHue pacTBopa TUTPaHTA.

Br16op unaukaropa

Memoouka nposedenus

1. IlpeaBapuTenbHO IPOBECTH HEOOXOIMMBIE pacueThl IS IPOBEJCHUS aHATTU3A.
2. Kpatko onucaTh X0 paOOThI U BBIIOIHSIEMbIE ONEPaLUH.

3.
4
5

P C3YJIbTAThI 3KCHepHMCHTaHLHOﬁ JaCTHU pCKOMCHAYCTCA O(I)OpMI/ITB B BUJIC Ta6J'II/II_U>I.

. PaccunrtaTte KpuBYyI0 TUTpOBaHUSI ¢ TpaduyecKuM ornpeaeacHuem TI.

ObocHoBaTh BBIOOpP HMHAMKATOpa C YyKazaHueM pT, um3MmeHeHHs okpacku, pH Tutpyemoro

pacTtBopa.

6.

P C3YJIbTAThl TUTPOBAHUA PCKOMCHAYCTCS IMPCACTABJIATL B BU/IC Ta6JII/II_U>I.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro o0pasia



Ananuzupye Hagecka TutpoBanue( | Turpant- PesynbTaT ananusa,
Moe obpasia V.), unm 0,1M Pacuernas popmymna:
BEIIIECTBO m= ,..r Muas = ,....T0 | M(foxs =), OtH. omoOKa.
win Va , cM°

7. IonnucaTh MOJyYEHHBIC PE3YJIbTAThI y MPEIIOAaBaATEIIS.
8.0¢hopMuUTH OTUET.

JlagopaTtopnass paGora Ne 10: OKHCIAMTEJBLHO-BOCCTAHOBHTEJILHOE THTPOBaHHeE.
Ilepmanranaromerpusi. bBuxpomaromerpus.

[{enb paboTHI:

1. TIpuroroBieHue pacTBOpa TUTPAHTA.

2. IMoxroroBka oOpasiia K aHAIH3Y.

3. BwiOop nHaukaTopa

4. Onpenenenue conepxkanusi Bocctanosureneit (Fe , Sn2+, H202) B obpasie

Memoouka nposedenus
1. IIpenBapuTenbHO MPOBECTH HEOOXOIMMBIEC PACUETHI I IPOBECHUS aHAIN3A.
2. Kpatko omucarb X0 pabOThI U BBITOTHSIEMBIE OTICPAIIHH.
3. Pe3ynpTaThl SKCIIEPUMEHTAIBHON YaCTH PEKOMEHTyeTcss O(OPMHUTE B BH/IE TaOIHIIBL.
4. PaccunTaTrh KpUBYIO THTPOBAHUS C TpadUuecKuM omnpeneneHiueM 10.
5. OGocHoBaTh BBIOOp HHAMKATOpa C yKazaHueMm pT, HM3MeHeHHs okpacku, pH Tutpyemoro
pacTBopa.
6. Pe3ynbTaTel TATPOBAHUS PEKOMEHJIYETCSl MPEJICTABIATh B BUJE TAOIUIIBL.

Tabnuya — pe3ynpTaThl aHAINM3a UCCIIEAYEMOro oopasia

AHanuzupye Hagecka TurpoBanue( | Turpant- Pesynprar ananusa,
Moe oOpasua V.), uiu 0,IM Pacuetnas ¢popmyna:
BEIIIECTBO m= ,..1r Muas = ,....T1 | M(foxs =), OTH. ommoOKa.

wi Va , em®

7. IlonmucaTh MOTYYEHHBIE PE3YIbTATh Y TPENoaaBaTes.
8.0dopmuTh oTUET.

Jla6opaTopusbie padorel Ne 11, 12 KommiekcoHoMeTpuieckoe TuTpoBaHue. OcaaureabHoe
TUTPOBaHHUeE.

[{enb paboThI:

1. TIpuroroBieHue pacTBOpa TUTPAHTA.

2. IloaroroBka oOpaslia K aHaJIHU3Yy.

3. Beibop mHIUKATOpA.

4. OnpeneneHue coepKaHusi KATHOHOB B KOHTPOJIBHBIX 3a]ja4ax

Memoouxa nposedenus
1. IlpeaBapuTenbHO NPOBECTH HEOOXOIUMBIE pacUeThl AJIs IPOBEICHHSI aHAIN3A.
2. Kpatko omucatb X0 paboThl U BBITOTHSAEMBIE OTIEPAIIHH.
3. Pe3ynbTaThl 5KCIEPUMEHTAIBHON YaCTH PEKOMEHIyeTCsl 0QOPMUTH B BUJE TAOIHIIbI.



4. PaccunTarh KpUBYIO THTPOBaHUS C rpaduuecKuM omnpeneneHuem T3.

5. OGocHoBarh BBIOOp WHAMKATOpa C ykasaHueMm pT, u3meHeHus okpacku, pH Ttutpyemoro
pacTBopa.

6. Pe3ynbTaThl THTPOBaHUS PEKOMEHTyeTCS TPEICTABISATh B BUAE TAOIUIIBL.

Tabnuna — pe3yabTaThl aHAJIM3a UCCIIEyeMOro o0pasia

Ananuzupye Hagecka TutpoBanue( | Turpant- Pe3ynbTaThl aHanm3a,
MbIe obpasia V.a), uiam 0,1M PacuetHbie popmyIbl:

KOMIIOHEHTBI | M= ,....T Muas = ,....T0 | M(foxs =), OtH. omroOKa.
obpasiua i V, , cm®

1) Vi1

2) Va1
V22
V23

7. IoxnucaTh MOJYYEHHbBIC PE3YJIbTAThI y MPEIOAaBaATEIIS.
8.0¢dopMuUTh OTUET.

Kpurepun onenkn:
Henocemenmne/neBpinonnenue 1adopaTopHoit paboTsl orieHnBaercs B -10 (MUHYC necaTh) 6aioB.
JlaGopaTopHast paboTa cuuTaeTCsl BBIMIOJHEHHOM, KOT/Ia 1O HEM ClIaH OTYET MPEINo1aBaTelo.

3 cemecTp:

JladopaTopnas padora: Pedpakromerpuueckoe onpenenenne. Pagora c pedppakromerpom
L{enb paboThI: OBIaIETh HABBIKAMH PaOOTHI ¢ pepakToMETPOM

Memoouxa nposedenus
1. IpenBapuTensHO MPOBECTH HEOOXOAMMBIE PACUETHI LIS TIPOBEICHHUS AHAJIN3A.
2. Kpatko onmcarh X0 paboThI ¥ BBITIOIHAEMBIE ONIEPAIHH.
3. Pe3ynbTaThl SKCEPUMEHTAIBHON YaCTH PEKOMEH YeTCs 0OPMHUTE B BUJIE TAOIHIIbL.
4. TlocTpOHTE IrpaJyMpOBOYHBIN IpaduK.

5. IIpUMEHHUTH XEMOMETPHKY.

Ta@zuua — PC3YyJIbTAThl aHAJIN3a UCCIICAYEMOT' O 06pa3ua

Ananmzupyemoe | HaBecka 3HayeHust
BEILECTBO o0Opa3ma m = | mokasaresns
»...T WK Va, | IPEIOMIICHUS
cm®
Vi
V7

7. llogmucaTh MOy4eHHBIE PE3yIbTAThI Y MPETIOAaBaTEIs.
8.0dopmuTth oTUET.



JlabopaTtopnass  pabora: Cpnexkrpodoromerpuyeckoe  ompenejgenue. PalGora  co
cnekTpodoromerpom. Meroa rpagyupoBouHoro rpaguka llens paboTsl: OBlaieTh HaBbIKAMHU
paboThI cO CIEKTPOPOTOMETPOM

Memoouxa nposedenus
1. INpenBapuTenbHO NPOBECTH HEOOXOAUMBIE PACUETHI LIS IPOBEACHHUS AHAJIN3A.
2. Kpatko onmcaTh X0/ paboThI ¥ BHIIOIHAEMBIE OIIEPALIUH.
3. Pe3ynbTaThl SKCIIEpUMEHTANBHOI YacTH peKoMeHayeTcs oOPMUTh B BUJIE TaOIMIIEL.
4. TlocTpouTh rpagyupoBOYHbIA rpaduK.

5. [IpUMEHHUTH XEMOMETPHKY.

Ta6ﬂu14a — PE3YyJIbTAaThl aHAJIN3a UCCIICAYEMOT' O 06pa3ua

Anammsupyemoe | HaBecka 3HaueHus
BEIIIECTBO obpasnia m = | ONTUYECKON
,....' 1 Vg , | IIIOTHOCTH
o’
V1
\%;

7. IloanucaTe MOJYyYECHHBIE PE3YJIbTAThl Y MIPENIOJABATENS.
8.0popMHUTE OTUET.

JlabopaTtopnass  pabora: Cpnexkrtpodoromerpuyeckoe  ompenejgeHue. PabGora  co
crnekTpodoromerpom. Metoa 106aBoK
[{enb paboThI: OBIAIETh HABBIKAMH PA0OTHI CO CIIEKTPOGOTOMETPOM

Memoouxa nposedenus
1. IpenBapuTensHO MPOBECTH HEOOXOMMBIE PACUETHI LIS IIPOBEICHHUS AHAIN3A.
2. Kpatko onmcarh X0/ pabOThI ¥ BHITIOIHAEMBIE ONIEPAIHH.
3. Pe3ynbTaThl SKCIIEPUMEHTANBHOM YaCTH PEKOMEHIYETCS O(GOPMHUTH B BUJIE TaOIMIIEL.
4. TlocTpouTh rpasyMpOBOYHbIN rpaduK.

5. IIpUMEHHUTH XEMOMETPHKY.

Tabauya — pe3ynbTaThl aHATIN3a UCCIIEyEeMOTro 00pasiia

Ananmzupyemoe | HaBecka 3HayeHust
BEILIECTBO obOpa3lla m = | ONTHYECKOI
,....' 1A Vg , | IJIOTHOCTH
cm®
Vi
V3

7. IlognucaTs NOJIy4eHHBIE PE3YJIBTATHI Y IIPENOAaBaTes.
8.0¢hopMuUTh OTUET.



JlaGopaTtopnas paGora: doToMeTpHYecKoe ompeeleHHe Kede3a M HUKeJs] MPH
COBMECTHOM NMPHUCYTCTBUH B pacTBope. Padora co cnekTpodoromerpom.
L{enb paboThI: OBaIETh HABBIKAMH PAOOTHI CO CIIEKTPOHOTOMETPOM

Memoouka nposedenus
1. IIpenBapuTensHO MPOBECTH HEOOXOUMBIE PACUETHI LIS IIPOBEICHHUS AHAIIN3A.
2. Kpatko onucaTh X0/ paboThI ¥ BHIIOIHSAEMbIE OIEpPAIIUH.
3. Pe3ynbTaThl SKCIIEPUMEHTANBHOM YaCTH PEKOMEHAyeTCs 0(OPMUTH B BUJE TaOIMIIEL.
4. TlocTpouTs rpagynpoBOYHEIE rpadMKHU [ 5KesIe3a U HUKEJIA.

5. I[IpUMEHUTH XEMOMETPHKY.

Tabauya — pe3yabTaThl aHAJIA3a UCCIIEyeMOro o0pasia

Anamsupyemoe | HaBecka 3HaueHus
BEII[ECTBO obpasnia m = | ONTUYECKON
,....' 1 Vg , | IIIOTHOCTH
cm®
Vi1
V3

7. IloanucaTe MOJYyYECHHBIE PE3YJIbTAThl Y MIPEIOJABATENS.
8.0popMHUTE OTUET.

150.¢

Jlaboparopnas padora: MoHooOMeHHOe pa3/iesieHUe Kejle3a M MeAu U UX (poTOMeTpuYecKoe

onpeaejicHue

Ilenp paboTHI: OBNAJETh HABBIKAMHM PabOTHI CO CHEKTPOGOTOMETPOM M Xpomarorpaduyeckoit

KOJIOHKOH

Memoouxa nposedenus
[TpuroToBneHNE CTAaHJAPTHBIX PACTBOPOB.
[ToaroroBka obpasma K aHaIu3y.
Pa3nienenue cMecu KaTHOHUTOB.
Omnpenenenue xenes3a B GpuibTpare.
Onpenenenue Menu B GUIbTpaTe.
[TpenBapuTeIbHO TPOBECTH HEOOXOAUMBIE PACUETHI JJIS TIPOBEICHHS aHAIN3A.
Kpatko onucatb X0 paOOThI U BHIIOJIHAEMbIE ONIEPAIIH.

Pe3ynbrarhl sKCIepuMEHTAIBHON YacTH peKOMEeHAYyeTCsl OQOPMUTD B BUJIE TaOIHUIIBI.

©ooNOO Ok WNERE

[TocTpouTh rpagyupoBOYHBIE TPAPUKH.

10. IpumMeHHUTH XeMOMETPHUKY.

Tabnuya — pe3ynbTaThl aHAIM3a UCCIIEAYEMOro o0pasna



Ananmmszupyemoe | HaBecka 3HaueHus
BEILECTBO oOpasiia m = | ONTUYECKON
,....' 1A Vg , | IIIOTHOCTH

cM®

V1

V3

11. Moxnucats nony4eHHbIE pe3yIbTATEl Y HIPEHOAABATEIL.

12.0popMuth OTUET.

JlaGopaTopHnas pa6ora: IloreHunomMeTpuyeckoe onpeaeneHue. Padora ¢ noreHuuomMeTpom
Llenb paboOTHI: OBIIAIETH HABBIKAMH PAOOTHI C TOTEHIIIOMETPOM

Memoouxa nposedenus
1. INpenBapuTensHO IPOBECTH HEOOXOAUMBIE PACUETHI JUIS IPOBEACHHUS AHAJIN3A.
2. Kpatko onucaTh X0/ paboThI ¥ BHIIOIHSAEMBIE OIEPALUH.
3. Pe3ynbTaThl SKCIIEpUMEHTANBHOI YaCTH peKOMeHyeTcs 0GOPMUTE B BUJIE TaOIMIIEL.
4. TlocTpouTh KPUBYIO TUTPOBAHUS ¢ rpaduueckuM onpeaencauem TD.

5. [IpUMEHHUTH XEMOMETPHKY.

Tabauya — pe3ynbTaThl aHATTU3a UCCIIEyeMOro 00pasia

Ananmmsupyemoe | HaBecka TurpoBanune(V,), | Turpant- pH
BEIIECTBO o0Opasna m = | WIA Myas = ,....I | 0,1M
,....0 WM Vg , M(fos =),
cM®
V1
V2
Vs

7. IloanucaTh MOTYyYEHHBIE PE3YJIbTAThI Y MTPENOJABATENS.
8.0dopmuTh oTUET.

Jladoparopnasi padora: Konaykromerpuueckoe onpeaenenue. Pagora ¢ KOHAyKTOMETPOM
L{enb paboThI: OBIAIETh HABBIKAMH PA0OTHI ¢ KOHAYKTOMETPOM

Memoouka nposedenus
1. IpenBapuTensHO MPOBECTH HEOOXOUMBIE PACUETHI IS IIPOBEICHHUS AHAIIN3A.
2. KpaTko onmcarh X0 pabOThI M BHITIONHAEMBIE ONEPAIHH.
3. Pe3ynbTaThl SKCIIEPUMEHTANBHOM YaCTH PEKOMEHIYETCS O(GOPMHUTH B BUJIE TaOIMIIEL.
4. TlocTpouTh KPUBYIO THTPOBAHHS ¢ rpapUUECKUM onpeaenenueM TD.

5. [IpUMEHHUTH XEMOMETPHKY.

Tabauya — pe3ynbTaThl aHATU3a UCCIIEyeMOTro 00pasiia




Anammzupyemoe | HaBecka TurpoBanue(V,), | Turpant- X
BEILIECTBO obpasna m = | WIKA Myas = ,....I | 0,1M
»....T WM Va , M(fos =),
cm®
V1
V2
Vs

7. IlognucaTs NOJIy4eHHBIE PE3YJIBTATHI y IIPENOAaBaTesl.
8.0¢hopMuUTh OTUET.

Jlaboparopnasi padora «OmnpeaejieHHe COAep:KAHUSI NpUMeceil B TEeXHHYECKOM

HHUKJIOTeKCaHe MeTOI0M BHYTPeHHEel HOpMAaIu3auuny»
®opma oTyera no JadopaTopHoii padore

B oTuere A0/KHBI OBITH 3aIIOTHEHBI CIICAYIOINE TYHKTHI:
[{eab paGoThI

3agaun paboThl

AmnnapaTtypa ¥ 00bEKTBI MCCIIEI0BAHUS

Ycnosus paboTel Xxpomarorpada

TeMneparypa HCIHAPUTEIS . . . v oo v ve e e e e eeee e °C
TemmepaTypa TEPMOCTATA KOJTOHOK . .« v o v oo v veeveeene s °C
TeMnepaTypa JETEKTOPA « « . v v v v e e e e e e e eee e °C
[a3-HOCUTENb . . .. ..o e
CKOpOCTD MOTOKA Ta3a-HOCUTENS . . . o . v v ov e C. . CeMX MU
TOKMOCTA . . .ottt . mA
CKOpPOCTb JBUKEHHS AUATPAMMHOM JTE€HTBI CAMOIHUCHA . . . . MMX 4

OOBEM BBOIUMOM MPOOBL .« .« v v v vt ee e e e e e
BrlnonHenue paboThl
Kpamxko onucvieaemcs xo0 pabomsi u 8blnoaHsemvle onepayuu

BriBOJIBI

Konmponvnwvie sonpocuwi:
1. B 4eM cOCTOUT CYIIHOCTh METO/Ia BHYTPEHHEN HOpMaIU3auu?
2. KakoBbl orpaHuyeHusi IPUMEHEHUs METOa HOPMAIU3alUK TTOIIaien?

3. B yeM cOCTOUT OTIMYHE IIOTOKOBOT'O JACTCKTOPA OT KOHUCHTPAIWMOHHOI'O, HHTCI'PAJIbHOI'O

ot nuddepenunansuoro? [pusectu npuMepsl.
4. Ot 4yero 3aBUCUT YyBCTBUTEIBHOCTh KaTapomeTpa?

5. Kakue rasml NpEaAOUYTUTCIIBHO HMCIIOJIB30BaTh IIpHU pa60Te Ha xpOMaTorpa(I)e C

karapomerpoM? [louemy?

5. I[aTB ONpPCACIICHUC TOHATUAM YYBCTBUTCIIbBHOCTU ACTCKTOPA, CCICKTUBHOCTH ACTCKTOPA,

npexaena oonapyxenus, JIJI/I.

Jladboparopnasi paGora «OmnpenejieHue COJEPKAHUA MACCOBOH /J0JH OCHOBHOIO

BellecTBa B H-0yTaHOJ1e METOAOM BHYTPEHHEr0 CTAaHAAPTA»
dopma oT4yeTa 1o JadopaTopHoii padore

B oTtueTte JOJDKHBI OBITE 3aII0JHEHEI CJICAYIOIIUC ITYHKTBI:

[lenb paboThI



3agaun paboThI
Annaparypa ¥ 00bEKThI HCCIEI0BAHUS
Ycnosug paboTel XxpoMarorpada

TeMneparypa UCHAPUTEIT . . . v v oo e eee e eeee e °C
TemmepaTypa TEPMOCTATA KOJIOHOK . .« v o v oo v v veee e e nn °C
TeMImepaTypa JETEKTOPA « « v v o v v v et e e eeee e eeeeann s °C
[a3-HOCHTEND . . . o oot e
CKOpOCTb MOTOKA Ia3a-HOCUTENS .« . . o v oo v oe .. ... CMX MuH
TOKMOCTA . . oottt e . MmA
CKOpOCTh IBUKEHHMS JUArPAMMHOM JIEHTHI CAMOIHUCIA . . . . MMX 4 *

OOBEM BBOIMMOM TIPOOBL . .« v ov v e eeeeeeeeeeae s
BeinosiHeHre paboTh
Kpamgko onucwisaemcs x00 pabomsi u 6binoiHseMble Onepayuu
BriBOIBI

Konmponvnwvie 6onpochwi:

1. B uem cyuiHocTs MeTOJa BHYTPEHHETO CTaHAAapTa, €r0 JOCTOMHCTBA U HEJJOCTATKU
nepes MeToJJaMi BHYTpEHHEN HOpMaIu3aluy U a0COIIOTHOM rpagyupOBKuU?
Kaxkue TpeboBanus HeoOX0auMO cOOII0JaTh PU AaHATIU3E [0 METO1Y BHYTPEHHETO
cranjapra’?

3. Kak BemonHsieTcst rpagyupoBKa Xxpomarorpada no MeToay BHYTpEHHEro cTanaapra?
4. Onucarp npuHnun aexcreus JNUIT?

5. Or yero 3aBucut uyBcTBUTENbHOCTH JJUII?

6

7

8

N

. Onucatp npuniun aeicreus [ID]].
. Onucats npuHun nercreus I3 /1.
. Onucats npuniun nevcreus TU/L

TpedoBanus k opopmiieHHIO:

1. Kaxnas pabota nomkHa ObITh OQOpMIIEHA Ha OTAEIBHBIX JIMCTaX, JIOJDKHA COJEP’KaTh

TUTYJBHBIM JIUCT C yKa3aHMEM Ha3BaHUS TeMbl JJaOOpaTOPHOM pabOThl, HOMEpa IPYIIIbI,

®UO crynenta u MO npoepstoLIero npernoaaBaTess.

[Tox popmynamu 1oymkHa OBITH IPUBEIEHA pacIMPpoBKa OyKBEHHBIX 0003HAUCHMIA;

3. Y duHCICHHBIX 3HAYeHWH (U3NYECKUX BEIUYMH JOJDKHBI OBITh YKa3aHbl €IUHHIIBI
U3MEPEHUI;

4. TlomyueHHBIE SKCIEPUMEHTAIbHBIC BEIWYHHBI JOJDKHBI OBITh YKa3aHbl C HWHTEPBAIOM
MOTPEIIHOCTH.

5. BEIBOIBI 0013aTEIBHBI.

N

TpeGoBanus k 0popMIICHHIO OTYETA:

1. Kaxnas paGorta opopMisieTcs Ha OTAENbHBIX JucTax (Gopmar A4), I0IKHA COTEPKATH
TUTYJIBHBIN JIUCT ¢ YKa3aHWEM Ha3BaHUS TeMbI JabopaTopHOM paboThl, HOMepa rpymmsl, DO
cryaenTa 1 @O npoBepsromero npenojaBaTess.

2. B oTyeTe JOIKHBI OBITh YKa3aHbl yPaBHEHHs HPOBEIECHHBIX XUMHUECKUX PEAKIIMIA.
3. Tloa ¢popMynamu J0IKHA OBITE IpUBEAEHA pacln(pPOBKA OYKBEHHBIX 0003HAYEHHII;

4. VY 4uciaeHHBIX 3HAYCHUU (I)I/ISI/I‘-IGCKI/IX BCIIMYHNH JOJIKHBI 6BITI> YKa3aHbl COWHUIIBL
W3MEPEHHI;



5. TloaydeHHBIE SKCHEPUMEHTAILHBIE BEIUYMHBI JOJDKHEI OBITh YKAa3aHbl C HHTEPBAIOM
MOTPENIHOCTH U OTHOCUTEbHAs norpemHocTs (%).

6. I'paduku k 1a60pPaTOPHBIM PabOTaM U KPMBbIE TUTPOBAHHS JOIKHBI OBIThH HOCTPOCHBI Ha
MHJUIMMETPOBON OyMare (BbIIAeTCs Ha 3aHATUH) TI0 PaBUIIaM IIOCTPOSHHS TPa(UKOB.

7. BBIBO,Z[BI JOJIDKHBI OTpaXaTh BBIIIOJHCHHUE 3a/1a4, IIOCTABJIICHHBIX AJI JOCTHUXKCHUS LICIIN.

8. OtueTsI-npe3eHTaMU NPUIIATAIOTCS B BUJIE pPAclleyaTaHHbIX CIIAI0B. 3aIyuTa IPOBOIUTCS
nyonuyHo. Boripoc — oTBeT B ycTHOM (hopme.

IIpouenypa oneHUBaAHUS:
[Ipouenypa 3amuTel 7a00OpaTOpHBIX paboOT mpeicTaBiser coOoil  cobeceqoBaHHMe €
MperoaaBaTeieM 0 TEOPETUISCKIM BOIIPOCaM TEMbI JTA0OPATOPHOUN pabOTHI.

7.2.4 TeMbl NUCbMEHHBIX PadOT
IInanOM HE MpeyCMOTPEHBI

7.3. OueHoYHbIe CpeaCcTBa JJs MPOMEXKYTOYHOH aTTeCTAIMU O HTOraM OCBOEHUsI
JAUCHHUILIHHBI

7.3.1. Boipochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 3
Ne n/m Bomnpocsl Kk 3a4eTy

1 Yxkaxure criocoObl BRIpaKEHHs KOHLIIEHTPAIIMU PAaCTBOPOB.

2 Paccuuraiite tutp 0.050 M pacTBOpa €IKOro HaTpa U TUTP €IKOrO HAaTpa IO CEPHOU
KHCJIOTE.

3 YKakuTe B3aMOCBA3b MEXIY TUTPOM PAacTBOPa M €r0 MOJIIPHOCTHIO, HOPMAJIbHOCTBIO.

4 [TpuroToBieHne pacTBOPOB C KOHIIEHTPAIIUEH: MOJIB/J., MOJb-3KB./II, T/,
% (macc.), % (00BeMm.).

5 Kakum TpeOoBaHMSIM [IOJDKEH COOTBETCTBOBAaTh CTaHAApTHBIK pacTtBop? CrocoOsbl
MIPUTOTOBJICHHUS CTAHJAPTHBIX PACTBOPOB.

6 IIpu cMerieHny 0JTHO MOJISIPHBIX BOJHBIX PACTBOPOB XJIOPUCTOTO HATPHS U XJIOPUCTOTO KaJHs
W3MEHUTCS JIM KOHLIEHTpallMsl HOHOB B NOJIydeHHOM pactBope? Ecnu ga, To kak?

7 PaccunraiiTe HOHHYIO CHITy JEIUMOJISIPHOTO M CAHTUMOJISIPHOTO BOJHBIX PACTBOPOB CEPHOM
KHCJIOTBI.

8 CpaBaute KO3QHUIMEHTHI aKTHBHOCTEH HOHOB Bojopona B 0.050 M u 0.0020 M pactBopax
CEpHOH KUCJIO0THI. BeIuKcanTe aKTHBHYIO KOHLIEHTPAILIMIO HOHOB BOJOpOJa ¥ BenuuuHy pH.

9 BrlunicnuTe akTUBHYIO KOHIIEHTpanuio HOHOB Bojopoja B 0.020 M BOAHBIX pacTBOpax
XJIOPOBOJIOPOAHON U YKCYCHOM KHCJIOT.

10 IIpuBenuTe MpUMEPHI CHIIBHBIX U CIa0BIX AJEKTPOIUTOB. JlaiiTe moscHEeHHUS.

11 CpaBHUTE CHIIy MYypaBbMHOM H OpTOPOCHOpPHON KHCIOT B BOAHOM pacTBOpe Npu
koH1eHTparmu 0.10 Moyb-3KB/11.

12 CpaBauTe cuity ocHOBaHHH B BOJHBIX pactBopax: 0.050 M KOH u 0.050 M NH4OH.

13 Boruucnute Benumuuny pH 0.010M Boauoro pactBopa NH4Cl, CsHsOH (dbenon).

1 Kucnotao-ocHoBHOE paBHOBecue. Pacuer BennunH pH 1u1s ciabbIx KUCIOT.

15 Kucnorao-ocHoBHOe paBHOBecue. Pacuer BennunH pH 1u1s1 cnabbix OCHOBaHHH.

16 KucnotHo-ocHoBHOE paBHOBecue. Pacuet Benmuud pH 1181 cosiei, KoTopble THAPOIU3YIOTCS B
BOJIHBIX PacTBOpax.

17 Bydepnrbie cuctembl. MexannsM ux neictBus. bydepHas eMKocCTs.

18 KucnotHo-ocHoBHOE paBHOBecue. Pacder BennunH pH 111 CHIIBHBIX M C1a0BIX KUCIIOT.




19 OcHOBHBIE MTOHATHUS B TUTpUMETPUH. CIIOCOOBI TUTPOBAHUSL. Knaccudukanms
TUTPUMETPUIECKUX METOAOB aHanu3a. Kpusele TuTpoBaHus. MIHAMKATOPHBIE CUCTEMBI.

20 Pacuer pe3ynbTaToB TUTPUMETPUUECKOrO aHanu3a. l[lorpemHocTs TUTPUMETPUUIECKOTO
aHaiM3a.

21 KucnorHo-ocHoBHOe THTpoBaHHMe. TuIbl KpUBBIX THUTpoBaHusA. OlpeneiaeHne KOHEUHOU
toukH TUTpoBanus (KTT).

22 Br160p MHIUKATOPA M HHAUKATOPHBIEC TOTPEIIHOCTH.

23 IToctpouts kpuByro turpoBanus 20.0 ma 0.10 M mypaeuHoi kuciotsl 0.10 M pactBOopoM
KOH. Bribpats nagukarop st pukcuposanust KTT.

24 Onpenennuts THIT BEIHMYWHY TorpemHoctd npu tutpoBaHuu 0.10 M MypaBbHHOW KHCIIOTHI
0.10 M pacTBOpPOM €IKOr0 HaTpa IPU MCIOIb30BAHMY HHIMKATOPAa METUIOBOIO OPAHKEBOTO.

25 TutpoBaHue cMecell BeecTB KMCIOTHO-OCHOBHOTO XapaKTepa.

26 PaBHOBecue B cucreMax ¢ KOMIUIEKCHBIMH COEIMHEHMSMH. Juccounuanus KOMIUIEKCHBIX
coerHeHn. KOHCTaHThI yCTOMYMBOCTH.

27 KoHCTaHThI yCTOMYHMBOCTH KOMIUIEKCHBIX COETUHEHUH.

28 DakTOpHl, BIMSIONIME Ha YCTONYUBOCTh KOMILIEKCOB.

29 KommuiekcoHoMeTpuueckoe THUTpOBaHME. XapaKTepucThKa Meroaa. TurTpanTtel. Kpusble
tuTpoBanus. O6JacT NPUMEHCHHUS.

30 Yci10BUS IPOBEACHUS aHANN3a KOMIUIEKCOHOMETpUH. VHANKAaTOPbl B KOMIIJIEKOHOMETPUH U
WHJIMKATOPHBIE OLIHOKH.

3 Tpunonomerpus. TUTpaHT, ero cTaHgapTH3anus. Y CIOBUS NpoBeAcHUs aHanmuza. OOmactu
IPUMEHEHHUSL.

32 JunddepernnpoBanHOe KOMIUIEKCOHOMETPUIECKOE THTPOBAHUE CMECEH BEIIECTB.

33 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIEC CHCTEMBI. DJICKTPOJIHBIC TOTCHITHAIIBI.

34 OJ1C cucTeMbl — KpUTEpHi OIICHKH HAIIpaBJIeHUs mnpoiiecca. Y paBHenue ['mooca.

35 ®dakTopsl, KoTophie BIuaiOT Ha DJIC cuCTeMBL.

36 VpaBaenne Hepncra. 3aBucumocts BeanunHbl JJ[C OT COOTHOIIEHWS KOHLEHTpALMi
OKHCJICHHOM M BOCCTAHOBJICHHOU ()OpPM peareHTa.

37 DIIEKTPOXUMHIYECKHM SKBUBAJICHT BEIIECTBRA.

38 OKHCIANTETHFHO-BOCCTAHOBUTENBHBIE TPOLECCH B aHAJIUTHYECKOMH xumun. KonctanTa
paBHoBecus. [1osicHUT Ha mpUMepe.

39 OKHUCIINTENbHO-BOCCTAHOBUTENbHOE  TUTpoBaHWe. Knaccupukanus wmeronos. Kpuseie
tutpoBanus. Onpenenenne KTT.

40 [Tepmanranatomerpusi. IlpuroroBneHue W CcTaHJapTU3allMs TUTPAHTA. Y CTAHOBOYHBIE
BellecTBa. BansHue cpeapl Ha X0 Peakum.

41 Pacuer xkpuBoii THTpoBaHus B mnepmanranatomerpun. Ompenenenne KTT. OOmactsb
MIPUMEHEHUS IepMaHTaHATOMETPHH.

42 HMonomertpus. YcnoBus NpoBEAEHUS HOJIOMETPUUECKUAX peakuui. IIpuroroenenue THTpaHTOB
1 ux crangapruzanmg. O0nacTy NpUMEHEHHs HOIOMETPUUECKOro aHaJIu3a.

43 Honaromerpus. Tutpant. OGnacts npumeneHus. CrocoObl OCYyIIECTBICHHUS aHAIU3a.
AHanu3 OpraHudecKyx BEIIECTB.

44 Bbpomaromerpust. TutpanT. Y ciaoBus mpoBeieHUs peakiuii B Opomaromerpun. GUKCHpOBaHHUE
TOYKH 3KBHBaJICHTHOCTH. O0IacTh MPUMEHEHHUs] OPOMATOMETPHUH.

45 XpomaromeTrpusi. TUTpaHT — CTaHAAPTHBIA PacTBOP AMXpOMaTa Kanus. YCJIOBUS MPOBEIEHUS
OKHCIIUTEIEHO-BOCCTAHOBUTENBFHBIX PEaKIiii B XpomaromeTpuu. llpumeHenne merona s
AHAJIN3a OPraHMYECKUX BELIECTB.

46 PaBHOBecue B cucreme ocagok — pactBop. IIpomseenenue pactBopuMocTH. OCHOBHBIE
(baKTOpbI, BIMSIONINE HA PACTBOPHUMOCTh MaJIOPACTBOPHMBIX COSIMHEHUH.

47 PaBHOBecue B cucTeme 0cajiok — pacTBOp. PacTBOPHMOCTh MaJIOPACTBOPHUMBIX COJIEH.

48 IIponsBenenue pactBopuMocTi. NOHHOE NpOU3BEACHUE.

49 YcnoBue 00pa3oBaHusi M PaCTBOPEHUS OCAJIKOB.

50 DakTOpBl, BIUSAIONINE HA PACTBOPUMOCTh MaJIOPACTBOPUMBIX COJIECH.

51 ConeBoit 3pdexT, CynHoCTh 3TOT0 d(heKTa.

52 TuTpoBanme IO METOTy OCAXKIEHUS (OCaAUTEIbHOE TUTpOBaHKe). Kiaccubukamus METOIOB.
PacueTHble KpUBBIE TUTPOBAHUSI.

53 TuTpoBaHHe CMECH TaJIOTEHUIOB METOIOM ocaxeHus. OcoOEHHOCTH mpolecca.




54

Hoctpouts kpuByto tutpoBanusi 20 miu 0.010 M pactBopa Opomuga HaTpusi pacTBOPOM
HUTpaTa cepedpa Toi ke kKoHteHTpamun. Onpexenuts KTT.

55 Aprenromerpus. [IpuroToBnenue TUTpaHTa M €ro CTaHAAPTHU3ALMS. YCIOBUS IPOBEIEHUS
peakuuii B apreHTOMETPHH.

56 WHnukaTopsl, MpUMeHseMble B OCaJUTENbHOM TUTpoBaHMH. Meton Mopa, meron dasHca,
Meron [ 'eit-JIrocaaka, o0macTu MpUMEHEHUSI.

57 OCHOBHBIE METPOJIOTMYCCKIE XapaKTEPUCTHKH METOIOB aHAIIH3A.

58 O1eHKa BOCITPOM3BOIUMOCTH PE3yIbTaTOB U3MEPEHU.

59 OmnpepeseHne U UCKIIOYEHUE TPyOBIX MOrpenHocTel (MpoMaxoB).

60 KauecTBeHHBII cOCTaB BelIeCTB (OPraHUYECKUX U HEOPTaHWYECKUX). XHMHUYECKUE CIIOCOOBI
YCTAHOBJICHHUS KAUE€CTBEHHOI'O COCTaBa BEILIECTBA.

61 KavecTBeHHBINH aHANIN3 HEOPTaHMYECKHX BELICCTB, PACCMOTPHUTE HAa MPUMEPE YCTAHOBICHHS
COCTaBa COJICH.

62 HazoBuTe kiaccupukanmoHHbIE CHCTEMBI KATHOHOB.

63 I'pynnoBsle peareHThl B KAYECTBEHHOM aHAJIN3E, UX POJIb.

64 I'pynmnoBeie peareHThl B KAa4eCTBCHHOM aHAM3€ KAaTHOHOB MO KHCIOTHO-OCHOBHOM
KJIacCHU(UKAIIHH.

65 AHaUTHYECKHE PEaKLUUH, TpeOOBaHMUs, KOTOPHIM JIOJDKHBI COOTBETCTBOBATH AHATUTHUECKHUE
peaxkuuu.

66 KauecTBeHHbIe peakiiuy KaTHOHOB. Peakinu oTkpbiThs. Crienuduyueckue
peaKmuu.

67 OTKpBIBa€MbIii MUHUMYM, MHHAMAJTBHBIN 00bEM B KAYECTBEHHOM aHAaIN3e.

68 AHanuTHYeCKHe TPYNIB KATHOHOB 110 KUCIIOTHO-OCHOBHOM KJTacCH()UKAIINH.

69 CocraBbTe cxemy pazaencuus kaTuoHos I, 11, III ananutuyeckux rpymi.
3anuimuTe COOTBETCTBYIOMIME XUMHUYECKHE PEAKIIMH B COKPALLICHHOM HOHHOM BHJIE.

70 CoctaBpTe cxemy paszeneHuss katnoHoB 1V, V, VI aHaguThyeckux Tpymm. 3amnuiinTe
COOTBETCTBYIOIINE XUMHUYECKHE PEAKLIMH B COKPAILICHHOM HOHHOM BHJIE.

71 CocraBbTe cxemy pasaenenus katnonos K*, Ba** , Mg?*,Cd?". 3anummre coOOTBETCTBYIOIIHE
XMUMUYECKHE PEakIMy B COKPAIIeHHOM HOHHOM BHJIE.

72 HazoBure OCHOBHBIE 3Tallbl CUCTEMATHYECKOr0 aHAJIM3a KAaTHOHOB IO KHCIIOTHO-OCHOBHOM
KIJIACCH(DUKAITIH.

73 CriocoObl poBeJIeHHs KAYeCTBEHHOTO aHAJIN3a: MTPeIBAPUTEIIbHBIN aHaIN3, APOOHBIN aHAIN3.

74 Hanwumwure ypaBHEHHS peakiiiii OTKPBHITUSI KATHOHOB B IIPEIBAPUTEIHHOM aHAJIH3e.

75 OTKpbITHE KAaTHOHOB KaNbIUs, CTPOHIHWS, Oapus KamelbHOH peakiueld ¢ pOJU30HATOM
HaTPHSL

76 IToaroroBka o6pasia K NpoBeIeHUIO KaUeCTBEHHOro aHanu3a. B3situe cpenHeil npoOsl.

77 Knaccudukanus annoHoB. [ pynmnoBbie peareHThl B KAYeCTBEHHOM aHAJIN3€ aHHOHOB.

78 Peaknun ocaxieHusi B KAYECTBEHHOM aHAJIM3€ CMECH aHWOHOB IepBOil rpymisl. [IpuBennTe
COOTBETCTBYIOIIME YPaBHEHHS PEAKLIUI.

79 [Tpusenure cxemy unentudukanmu conei Ha npumepe coneir KCI, NH4Cl, Alx(SO4)s.

80 OyHKIIMOHATBHBIN aHAIN3 OPraHMYECKUX COCTMHEHUH. AHAIN3 aJIbJIETHJIOB, KETOHOB.

81 OyHKIMOHATBHBIN aHallM3 OPraHUYECKUX COCIUHEHUH. AHAIW3 CIIUPTOB U OPTaHUYECKUX
KHCJIOT.

82 OJeMeHTHBI aHanu3 OpraHuvyeckux BemiecTB. Kakoii oOpasen mpuHAT 3a CTaHIapT B
3JIEMEHTHOM aHAJIN3€ U ITOYeMy?

TunoBsle pacyeTHBIC 331aHUSI

1 BblunciuTe paBHOBECHBIE KOHIIEHTPALMK YacTHIl B pacTBope, coaepxkamteM 0.010 M Cu?* u
1,0 M ammuaka.

2 Brrunciure konueHTpanun noHos Hg?* B pactsope, comepxamem 0.10 momns/m Hg(NO3), u
2,0 Mo/ KBr.

3 Onpeenure, B KAKOM HaIPaBIEHHM M ¢ KAKOW MHTEHCUBHOCTBIO MOiinyT peakuuu: Fe?* + Clp
= Fe* + 2Cl, Fe** + Br = Fe* + 2Br, Fe** +J, = Fe® + 2J.

4 Hanummre KOHCTaHTBI paBHOBECUS [UIS IPOLECCOB AUCCOLHUALMU CIEAYIOIIUX BEILECTB:
Zn(NH3)4SO4, H2C204, Ca3(PO4)2.

5 BrrunciuTe pacTBOpuMOCTH B Bojie coseid cepedpa: AgBr, Agl, AgaSO4, AgsPO4.




Boranciute, ckombko Na;COs motpedyercs s npespamienus 0.250 ¢ BaSO4 B 200 M
pactBopa B BaCOz; nHa 90%.

7 Brranciante dakxrop skpuBanerTHOCTH 11t KMnO4 B peakrum ¢ FeSO4 B kucnoii cpene.
8 Paccuuraiite TuTp 0.050 M pactBOpa enKoro HaTpa U TUTP €AKOTO HATpa MO CEPHOM KUCIIOTE.
9 [IpuroroBneHne pacTBOPOB ¢ KOHIICHTPAIUEH: MOJIb/J., MOJIb-3KB./JI, T/,
% (macc.), % (o0bem.).
10 PaccunraiiTe HOHHYIO CHITy AELMMOJISIPHOIO U CAHTUMOJIIPHOTO BOJHBIX PACTBOPOB CEPHOMU
KHCJIOTBHI.
11 CpaBaute KO3QPULIMEHTH akTUBHOCTEH MOHOB Bogopoaa B 0.050 M u 0.0020 M pactBopax
CEpHOMU KUCIOThL. BrluncInTe aKTHBHYIO KOHLIEHTPALKMIO HOHOB BOJIOpOAa U BeanuuHy pH.
12 Brrurcnute akTUBHYIO KOHIIEHTpamuio HOHOB Bojopoga B 0.020 M BOAHBIX pacTBOpax
XJIOPOBOJIOPOAHON U YKCYCHOU KHCIIOT.
13 [Tpu cMemeHnN 0THOMOJISIPHBIX BOAHBIX PACTBOPOB XJIOPUCTOTO HATPHS U XJIOPUCTOTO KaJHs
W3MEHSTCS JIM KOHLEHTPAay HOHOB B NOJIy4eHHOM pactBope? Ecnu fa, To Kak?
14 CpaBHuTe CHily MypaBbMHOW © OpTO(OCHOpPHONW KHCIOT B BOAHOM pacTBOpe NpH
koH1eHTparuu 0.10 MOJIb-3KB./J1.
15 CpaBauTte cuiry ocHoBaHMH B BOAHBIX pactBopax: 0.050 M KOH u 0.050 M NH4OH.
16 Beruncnure Benmanny pH 0.010 M Bogaoro pactsopa NH4Cl, CsHsOH (denomn).
17 Brruncinte kKoHueHTpanuio nonos Hg?* B pactope, comepxamem 0.10 mons/n Hg(NO3), n
2,0 moie/nn KBr.
18 Paccumratite Benmnunnbl pH B anieraTHOM Oydepe.
19 Paccunraiite Benmuunabl pH B aMmMmuagaom OydepHOM pacTBope.
20 Paccunrats 061acTh ckauka tTurpoBanus 0,01M KOH 0,01M crangaptaeim pactBopom HCI.
21 Onpenennre TAT U BENUYNHY WHAUKATOPHON ommOku npu tutpoBanuu (.10 M MypaBbuHOM
kuciaotel 0.10 M pacTBOpoM eAKOro HaTpa HpU HCHOJIB30BAaHUM HMHIWKATOpa METHIIOBOTO
OPaH>KEeBOT0.
22 PaccuuTaiite, xkakue xoopauHaTsl OyzeT mmerb TO mpu tutpoBanuu ~ 0.10 M pactBOpa
cynbdara mequ 0.10 M crannaptHeiM pactBopom IATA?
23 Kakoli o0beM BOabl Hajmo jgo0aButh K HaBecke 1.5320 r KOH, utoObl Ha TUTpOBaHHE
anmukBoThl 20.0 M1 3TOro pacteopa uzpacxozonats 14.70 mu 0.050 M HCI1?
24 Omnpenennure MOJSIpHYIO KOHIEHTpanuio pactBopa KOH, ecnm Ha tutpoBanue 15.00 mi ero
uspacxogoBayu 18.70 mi pactBopa HCI ¢ Tcry 0.002864 1/mut.
25 Ha peakuuto 0.2140 cmecu, cocrosiiedd u3 KapOOHATOB KaJblUsg W OapHsi, M3pacxoI0BaJIU
15.00 M 0.2000 M pactBopa HCI. Omnpenenute maccoByto pono (%) CaCOs u BaCOsz B
CMECH.
Cemectp __3
Ne
Bonpocsl k 3k3ameny
n/n
1. | ChopmynupyiiTe 1Henu W 3aJaYd aHATUTUYECKOH xumud. [losicHUTE, YTO COOOW mMpencTaBiseT
AHAIMTHYECKUH IIMKJI, Ha KAKOM dTare UccieJOBaHus OH pa3pabaTriBaeTcs?
2. | B yem cocrout nHpopMaTHBHOCTH MeTo1a aHanu3a? [IpuBenuTe npuMepsl.
3. | Uro BrirouaeT B ceOst 00111asi METO0JI0THS PEIICHHS aHATUTHYECKUX 3a]1a4?
4. | losicHuTe, B 4eM CyTh aHAJMTUYECKOTO NOAX0a VISl PELICHUs aHATUTHYECKOH 3a1auu?
5. | CrapmapTsl 115 IPOIEAYP ¥ M3MEPEHHI B aHAIUTUIECKOH JIa00OpaTOpHH.
6. | O0o3HaubTE OyAYIIME IYTH PA3BUTHS AHAIUTHYECKONH XUMUHU.
7. | Ananutndeckue xapakrepucTuki. Ilpenen oOHapyxenus Beuiectsa. [IpenensHoe pazdaBieHus
8. | Haiite onpexnenenne adCONOTHON M OTHOCUTEIBHOM, CIIyJaifHOM M CHCTEeMaTHYECKON OIIMOKaM.
9. | HosicHuTe Ha TpUMepax, YTO XapaKTePU3yeT NPaBUILHOCTh U BOCIPOU3BOAMMOCTh M3MEPEHUI.
10. | Ha3zoBure criocoObl OCYIIECTBICHUS TUTPUMETPUIECKUX METOIOB aHAIN3a M 3alMIINTE PACUYCTHHIC
dbopMyJibl U1 00pabOTKH PE3yJIbTaTOB AKCIEPUMEHTA..
11. | ®ukcupoBanue KTT B KHCIIOTHO—OCHOBHOM TUTPOBAaHUH, MPUHLUI ACHCTBUS WHAUKATOPOB 3TOTO
TUTPOBAHHUSL.




BOHPOCLI K 3K3aMEHYy

n/n

12. | Oxapakrepu3yiiTe HMHAMKATOPHBIE OIIMOKM B KUCIOTHO — OCHOBHOM THUTPOBAaHWH, HUX
KOJINYECTBCHHYIO BEIMYNHY?

13. | ®ukcupoBanue KTT B OKHUCIHUTEIBHO - BOCCTAHOBHTEIHLHOM THTPOBAHHMH, IPUHIMUI ICHCTBHSI
MHAMKATOPOB 3TOI'0 TUTPOBAHUSI.

14. | ®ukcupoBanne KTT B  KOMIUIEKCOHOMETPUYECKOM  TUTPOBAaHUM, NPUHIMI  JACHCTBHA
METAJUIOMHANKATOPOB.

15. | ®ukcupoanne KTT B ocaguTelTbHOM THUTPOBAHHWH, IPUHITUN ACHCTBHS HWHIMKATOPOB STOTO
TUTPOBAHUSL.

16. | PaccMmotpute pacderHble GOpMYJBl B THTPUMETPUH HPU MPSIMOM, OOpAaTHOM THTPOBAaHHU W . TPU
TUTPOBAHUHM 10 3aMEILEHHIO.

17. | MeTpoioruveckue XapakKTepUCTHKN XUMHYECKOTO aHanm3a. PerpeccuBHbIil aHamm3. OmnpenencHue
[1apaMETPOB JIMHEMHBIX YPABHEHUI.

18. | Pacuer JimHEeHHOro rpayupoBoYHOro rpaduka y=bx.

19. | Pacuer nuHEeHHOTO rpaynpoBOYHOTO rpaduka y=a + bx. OneHka 3HaYMMOCTH KO3 PHUIHEHTA a.

20. | CpaBuenue nByx cpenuux. Kpurepnii @umepa

21. | Onpenenenue HAIMYHS TPYOBIX IPOMAXOB MPH aHAJIN3E SKCIEPUMEHTAILHBIX JaHHBIX.

22. | TeopeTnueckre OCHOBBI OMHUCCHOHHOM CHEKTPOCKONHMH. ATOMHBIE CHEKTphl. cTOuHHMKH
BO30YXKICHHUS.

23. | KonndecTBeHnHbId aHanu3. IHTEHCUBHOCTH CHIEKTPAIbHBIX JTHHAN. Y paBHeHHe JlomaknHa - [1laii0e.

24. | Mertonpl Tpex 3TaJOHOB, OMHOTO 3TANOHA, X NPUMEHEHHE B KOJIMYECTBEHHOM aHanuse. [loscHute
Ha puMepax.

25. | AGcopOuMOHHAs CHEKTPOCKOMHUs. B 4eM CyIIHOCTh KOJIOPUMETPHYECKOTO, (OTOMETPUYECKOTO M
CHEKTPO(HOTOMETPUIECKOTO METOAOB aHanu3a?

26. | Ha3oBuTe OCHOBHBIE Y3/1bI MPUOOPOB ISl aHANIM3a MO CBETONHOIJOUIeHMI0. KakoBo HazHaueHHs
KaKJIOTO U3 ATUX y3JI0B?

27. | Ha3Bath 0COOECHHOCTH CIIEKTPO(OTOMETPUH B YIBTPA(hHUOJIETOBOM 00JACTH CIIEKTPA.

28. | KauecTBeHHBIN M KONWYECTBEHHBIH aHAIHN3 B CHEKTPOHOTOMETPUIECKOM METOJIE.

29. | 3akon JlambepTa — Byrepa — bepa. Orpannuenus 1 ycaoBusi IPUMEHUMOCTH 3aKOHA

30. | CnekTpodoTOMETpHUECKHI aHaNU3 OOBEKTOB CIOXKHOTO COcCTaBa. PaccmoTpute Ha mpumepe
onpeziesieHNs] HUKENS M JKene3a B cTad ( MOXKHO JIpYTHe OOBEKTHI)

31. | IlpumeHeHne METOAA TPalyipOBOYHOIO rpaduka 1 MeTosia 100aBOK B KOJIMUECTBEHHOM aHAJIN3E.

32. | CnexTpodoTOMETpHUECKOE THTPOBAHHE. Paccmorpure BHA  KpHBOH  (OTOMETPHUUECKOrO
TUTPOBaHUB KOOPJIUHATAX ONTHUYECKasi IUIOTHOCTh — 00beM .TUTpaHTa (A — V) U pUBECTH TpUMEP
JUISL cydas, KOrJia OIpeNessieMblii KOMIOHEHT M TUTPAaHT HE MOIIOIIAIOT, a MPOAYKT PeaKIuH
MOTJIONIAET.

33. | CnekTpodoToMeTprUECKOE THTPOBAHHE. Paccmorputre BHA KpuBOH  (OTOMETPUUECKOTO
THTPOBAHUSIB KOOPAMHATAX ONTHUYECKAS INIOTHOCTH — 00BEM .TUTpaHTa (A — V) U IPUBECTH IPUMEP
JUI CiTydasi, KOrza OIpelensieMblii KOMIOHEHT IOIJIONAeT, a TUTPAHT U MPOAYKT pEeaKkiuud He
MOTJIOUIAOT.

34. | CnektpodoToMETprUECKOE THTPOBAHHE. Paccmorpute BHJ  KpuBOH  (OTOMETPUYECKOTO
THTPOBAHUSIB KOOPAMHATAX ONTHUYECKAS INIOTHOCTH — 00BEM .TUTpaHTa (A — V) U IPUBECTH IPUMEP
U Clly4asl, KOT/Ia OIpeIessieMblii KOMIIOHEHT M NPOAYKT pEakluyd He MOIJIOLIaloT, a THTPAaHT
MOrJIOUIAET.

35 | CnekrpodoTomMeTpuieckoe THTPOBAHHE. Paccmorpute BHI KpHBOH  (OTOMETPUYECKOTO
THTPOBAHUSIB KOOPAMHATAX ONTHUYECKAS INIOTHOCTH — 00BhEM .TUTpaHTa (A — V) U IPUBECTH IPUMEP
JUI Ciydasi, KOTAa ONpenessseMblii KOMIIOHEHT M TUTPAaHT IMOIJIOUIAI0T, a NPOAYKT PEaKkUHUu He
TIOTJIONIAET CBET..

36. | UK-criektpockomnus. Ha yem OcHOBaH Ka4yeCTBEHHBIM aHANM3 IO TOTJIONMICHUIO B MH(MPAaKpacHOI
o0macTu cekrpa?

37. | Urto Takoe ¢yHKuIMOHaNBHBIE rpynmbel? Kak mpoBoasT uaeHTH(GUKAINIO (YHKIMOHATIBHBIX TPYI C
nomompeio MK-ciekrpa?

38. | KonmykTomerpuueckuii aHanu3. YAenbHas M SKBHBAJICHTHAs 3JIEKTPUYECKas MPOBOAMMOCTH, WX
B3aMMOCBS3b.

39. | VkaxwuTe, Kakue (aKTOPbI BAMSIOT Ha ANEKTPUYECKYIO MPOBOIUMOCTbD.




n/n

BOHPOCLI K 3K3aMEHYy

40.

[Ipsimast koHaykromerpusi. (OO0JIaCTH TNPUMCHEHHUS. YKaKUTE  JOCTOMHCTBA U HEJIOCTATKH
MIPUMEHEHUS IPSIMOA KOHAYKTOMETPHHL.

41.

Konnykromerpuueckoe tutpoBanue. Kakoit Bux OynyT MMeTh KpHUBbIE TUTPOBAHUS: a) TUTPOBAHUE
CHJILHOH U c7a0ol KHCIOT NMpPU COBMECTHOM MPUCYTCTBUU CHIIBHBIM OCHOBaHHMEM? YKaKUTE, MPH
KaKoOM YCJIOBHU KHCIIOTBI OyIIyT THTpOBatbes audhepeHpoBanHO?

42.

Kongykromerpudeckoe TutpoBanne. Kakoit Bux OyIoyT MMeTh KpHBBIE TUTPOBAaHUS: a) TUTPOBAHHE
CHJIBHOTO U cJTab0r0 OCHOBaHWH MPH COBMECTHOM MPUCYTCTBUHM CHIIBHOM KHCIOTOW? YKaXXHTe, MPH
KaKOM YCJIOBHHM KOMIIOHEHTBI OYyT TUTPOBAThC MU HepeHIIMPOBaHHO?

43.

Konpykromerpudeckoe turpoBanue. Kakoit Buj OymyT WMETh KPHUBBIE THTPOBAaHUS: MO METOIY
ocaxuaeHus?

44.

Konnykromerprueckoe TurpoBaHue. Kakoil BuI OyAyT MMETh KPHBBIC TUTPOBAaHUS: IO METOAY
KOMILJIEKCOHOMETpUHU?

45.

PaccmoTpute KpuBBIE KOHIYKTOMETPHYECKOTO THUTPOBAHUS IS PEAKIMUNA OCAXKICHUS, €CIIH: a)
MTOABM)KHOCTD OCaKIACMBIX HOHOB OOJIBIIIE TOIBHKHOCTH HOHOB ocamuteis; 0) IlomsmxHOCTH
OCaXXJ1aeMbIX HOHOB ¥ HOHOB OCaJIUTENS MPUMEPHO OJMHAKOBEI.

46.

IloTreHnmomerpuyeckue MeToApl aHanusa. IIpuBenuTe NPUHUUNHUAIBHYIO CXEMY YCTAHOBKH MJIs
MOTEHIIUOMETPUYECKOTO TUTPOBAHUSL.

47.

IIpsamas moreHMOMETpHs. MOHOCENEKTHBHBIE 3JEKTPOIBI, MOSCHUTE NPUHLIMI HX YCTPOMCTBa.
IIpuBenuTe npuMepsl MPUMEHEHHUS! HOHOCETIEKTUBHBIX IEKTPOIOB B KOJJMUECTBEHHOM aHaJIM3eE.

48.

[TpumeneHne MeToJa TIpaJyHPOBOYHOrO Tpaduka B MPSAMOW MOTEHHIMOMETpuH. PaccmoTpure Ha
KOHKPETHOM NPUMEDE.

49.

[lorentmomerpuueckoe TUTpoBaHWe. PacueTHple 3HaueHus koopamHat TO. (PaccMmoTpurte Ha
IpUMepe).

50.

Vkaxunre WHAWKATOPHBIC 3JICKTPOABI, KOTOPBLIC MCIIOJIL3YIOT P NOTCHIIMOMETPUUCCKOM TUTPOBAHUA
C UCITOJIBb30BAaHUECM peaKHI/Iﬁ KHCJIOTHO-OCHOBHOTI'O B3aPIMO):[6ﬁCTBPISI.

51.

Vxkaxure HUHIAUKATOPHBIC SJICKTPOAbI, KOTOPBIC IPUMCHAIOT HPHU NOTCHIHUOMCTPUUICCKOM TUTPOBAHUS]
C UCITIOJIB30BAaHUEM peaKuHﬁ KOMHHCKCOO6paSOBaHHﬂ.

52.

VKaXuTe WHIUKATOPHBIE 3JIEKTPOJABI, KOTOPBIE NPUMEHSIOT Ipyd  MOTEHIMOMETPUYECKOM
TUTPOBAHU C HCIOJIB30BAHUEM PEAKIMI OKHUCIICHHUSI — BOCCTAHOBJICHUSI.

53.

PaccMoTpuTe KpUBYIO MOTEHIMOMETPUYECKOTO TUTPOBAHUS PACTBOPA UMUHOAMSHTAPHON KHCIIOTHI
cta"gapTHeIM pactBopoM NaOH, ecnu 3nauenus pKy = 2,17; pKz = 3,61; pKs =5,10; pKs = 11,32 .

o4.

Kakum 00pa3oM onpeseNnsoT JOBEPUTEIIbHbIM HHTEPBAJl CPSIHETO 3HAUCHHS HalIEHHOW BEJIUYMHBI,
YTO OH XapaKTEePHU3YyeT M KaK MCIIOJIBb3YETCs JIUIsl OOHAPYKEHHsI CHCTEMAaTHYeCKOW OMMMOKU MeTo1a?

55.

Yro xapakrepusyer Kkodpduunent Creronenta t, ¢ ? OT Kakux (akTOpOB 3aBUCUT BeJlUuMHA t —

Koaddurienta?

56.

Kak ucnonssyercs t — kputepuid 1s NPOBEPKU 3HAUMMOCTH Pa3ivyusl ABYX CPEAHHX 3HAUCHHUU U
JUISL YCTAHOBJIGHHS YHCIIAa TApaJUIENbHBIX W3MEPEHHH , HEOOXOIWMOE JUIS TIOJIyYEHHUS CPEIHETro
pe3ynbTaTa ¢ 3aJaHHON TOYHOCTHIO?

Pacuernnie 3agaqdu

Hns aHanmza cMmecel METaHON-BOJAa M3MEPEHO MOIJIOLICHUE CTAaHJAPTHBIX PACTBOPOB IPHU A=
1,94MmKM:

@ (Boamr), %........... 26,0 29,0 32,0 37,0

Al94 . 0,470 0,500 0,532 0,585

OnpenenuTs MacCOBYIO JIOJIIO BOJIBI U METaHOJIA B CMECSX IO ClieAyromuM ganHbM: 1) A=0,570; 2)
A=0,540; 3) A=0,485.

Hagecky cepebpsiHoTO crutaBa B 1,75T pacTBOPWIM B a30THOM KHCIIOTE U pacTBOP pa30aBUIIN BOIOM
10 200mn. Ha turpoBanue 10,00m pactBopa morpedoBanock 11,75mi 0,05M pactopa NH4CNS
(nonpasounslii koaddument K=0,9344). Onpenenuts MaccoByIO 100 cepedpa B obpasie.

Hagecky n-autpobenzoiinoii kuciotsl (C7THS NO4) wmaccoit 0,0492r pactopwiu B 50,0M1 cMecu
cmptoB u 5,00 wmim  orrtutpoBamu  0,0200 M pacTBOPOM  METHJIaTa  HATPHUS
CIEKTPOHOTOMETPUICCKIM METOJIOM.

ITocTpouTh KPUBYIO TUTPOBAHUS U PACCUUTATH MACCOBYIO JIOJIFO KUCIIOTHI IO TaHHBIM TUTPOBAHHUS:
V(CH3CONa),min....0,60 0,80 1,00 1,20 140 1,60 1,80 A......... ... 0,255
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n/n
0,340 0,420 0,500 0,565 0,555 0,545

4. | PaccumTarh NMpOLEHTHOE COIEpKAHME MapraHila B CTAJIM METOIOM TPeX STATOHOB MO CIEIYIOIINM
JTAHHBIM CPaBHEHMSI CIICKTPATLHBIX JTMHIHM Mapradma (A=2939,11 A) u xene3a (A=2944,40 A):

CMn (%)...cceuene.n. 0,59 0,74 1,43 X
SMn....cooevinninnin 0,896 1,020 1,49 1,105
SFe............... ...0,764 0,748 0,763 0,760

5. | CnextpodoTroMeTprdeckoe OIpeAeIICHHe COMASPKaHUS albJCTHAOB B KallpojaKTaMe METOIOM
J00aBOK.

6. | Kakoii metom MoeT OBITH NpPUMEHEH Uil OMpelesieHHs UUKiIorekcanoHa? JlaiiTe KpaTkyro
XapaKTePUCTHKY METOa aHAIN3a, IPUBEIUTE PacueTHYIO (opMyITy.

7. | Kakoit MeTon HMCIONB3YyIOT MPH OIpEeNelIeHHnH aMHHHOTO 4dncia? PaccuuTaiite aMHHHOE YHCIIO
MPOJYKTa aMHUHUPOBaHUs, eciii Ha TuTpoBaHue 0,875 T oOpasuma cmouel monuwio 3,65 ma 0,1M
pacTBOpa XJIOPOBOJIOPOTHOM KHCIIOTHI.

8. | Kak ompenensiercs comepkanne cBOOOJHOTO ammmaka B KapOammuae? IlpuBemute pacueTHyrO
dhopmyiy.

9. | 3amummre pacuetHylo GopMmyiny coaepkaHus npoaykra (%) TpH  HCMONB30BAaHUH METOJA
TUTPOBAHUS TI0 3aMENIECHUIO.

10. | HaBecky 0,6383r cmmaBa, comepikamiero Melb, IOCIE PacTBOpEHHUS 00paboTanmn aMMHAKOM H
nosyymnn 1000Mi1 OKpallleHHOTO pacTBOpa, ONTHYECKasl MUIOTHOCTh KOTOPOro MpPH TOJIIKHE CIIOS
KIoBeTHl 2cM paBHa 0,255, € = 423 n-monb-1'cM-1. OnpeneauTs MPOLEHTHOE COACpPKAHUE MEIU B
CILTaBe.

11. | B o0Opasue crutaBa onpenenin Meas rpasumerpudeckuM (I) u turpumerpudeckum (1) metomamu.
[Momyuens! cnemyromnue pe3yiabTaTsl 12.(%):

I - 13,21; 13,11; 13,17; 13,28 u 11 - 13,40; 13,75; 13,65; 13,58.
MoskHO JTu JI71s pacydeTa cofepKaHus Mean B 00pa3iie 00ObeMHNATD 3TH JaHHBIE B OJTHY BRIOOPKY?

12. | Ompenensiemprii  MuHUMYM. PaccMmorputre Ha mpuMepe (OTOMETPHUYECKOTO ompeeneHus
KapOOHWIBHOTO coenuHeHuUS ().

13. | KucnotHoe uumcno oOpasma atmnanerara cocrtaBmsger 2,3. Kakas wmaccoBas momst »dupa B
aHAIM3UPYEMOM 00pasIie, €CIIM CYUTATh, YTO IPYTHX MpUMecel B ddupe Het?

14. | O6pazen OyTuiaoBOro 3hUpa AAUITUHOBONW KHUCIOTHI ObLT MPOAHAIM3UPOBAH, Kakoe 3(UPHOE YHCIIO
JIOJKHO OBITh ITOJIyUEHO, €CJIM BhIX0]1 3upa coctaBmi 96,5%?

15. | KucnotHoe umcno moirydeHHoro stunanerara 1,15, Kakum momkHO OBITH 3(MpPHOE YUCIO 3TOTO
npojaykra?

16. | Kakoe koJu4ecTBO STHJIOBOrO crupra Oyaer coorBercTBoBaTh 1,00 My TouHo 0,1N pacTBOpy
THOCYTb(aTa, €cliM aHaju3 BEAyT MO CXEeMe: CIHPT— JAUXPOMAT Kalus — HOA— THOCYIbdaT
HaTpus?

17. | Ecim OpomHoe uwmcio wuzonponuioBoro crnupra paBHo 0,012, kakomy %-HOMy copaep>KaHHIO
W30MPOTIEHAa OHO COOTBETCTBYET.

18. | ConepxaHre MeTHJIMETaKpHiIaTa B TEXHMYECKOM mpoaykte 93,5%. Uemy Oyner paBHO 3(QupHOE
YUCIIO 3TOTO Aupa?

19. | Onpenenenne cofep)kaHusi METHIIOBOTO CIMPTA B CTOUYHBIX BOJIAX

20. | Yucno arerunupoBaHus OyTHIOBOro crnupTa paBHo 735. Kakomy cojepkaHuio OyTaHoja
COOTBETCTBYET ATO YUCIIO?

21. | Kak onpenenuTs cofepKaHue XJIOpHIa HATPUS U CONISTHON KHCIOTHI IIPH COBMECTHOM NPHCYTCTBHH B
o0pa3sre?

22. | Kak onpenienuTh cojiepKaHie cepHOr M OOpHOW KUCIIOT IPH COBMECTHOM MPHUCYTCTBUH B 00pasiie?

23. | Kak ompenenuTh coliepKaHue XJIOpUIa HATPHsI U MOAHA HATPUS IIPH COBMECTHOM NPHCYTCTBUH B
o0pa3sre?

24. | Kak ompenenuTh COIepKaHUe XJIOpUAa HATPHUs U XJOpHUIa Kajlisl TP COBMECTHOM INPHUCYTCTBUH B
obpaste?

25. | Kak omnpemenuts coJiepKaHue XJOpHJIA aMMOHHS M aMMHaKa MPU COBMECTHOM MPHUCYTCTBUH 3THUX
coeMHEeHMIT B 00pasie?

26. | Kak ocymiecTBUTh THTPOBAHHE C LEJIBIO ONPEIENICHNsI COAEPKAHHUS CYIb(aT-HoHa B MHUHEPAIbHOM

Boze?




7.3.2. Kputepuu 4 HOPMbI OLIEHKH

dopma
NpoBe/IeHUs
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
arTecTalnuu
3 3auer (YCTHO) Crygent otTBewaeT Ha 6 u Ooisee
«3a4TEHOY BOIPOCOB u3 10, 3aJJaHHBIX
Mpeno/jiaBaTesieM
CTylneHT OoTBeuyaeT MeHee, 4eM Ha 6
«HE 3aU4TCHO» BOIIPOCOB u3 10, 3aJJaHHBIX
npernojaBaTeaeM
3 DKk3aMeH (YCTHO) TeopeTndeckoe coaep)kaHue Kypca

«OTJIIMYHO»

OCBOEHO TIOJIHOCTHIO, 0e3 mpoOenos,
HEOOXOJMMBIC TMPAKTUYCCKUE HABBIKU
pabOTBl ¢ OCBOCHHBIM MaTEPHUAIOM

c(hopMHUpOBaHHI, BCE
PeAyCMOTPEHHBIC POTPaMMOii
o0y4yeHust yueOHbIC 3a/laHus
BBITTOJTHCHBI

«XOopouro»

Teoperndeckoe coaepkaHue Kypca
OCBOEHO TIOJIHOCTHIO, 0e3 mpoOeos,
HEKOTOpBbIC TMPAKTUYCCKUE  HABBIKU
paboTBl C OCBOEHHBIM MaTepHUaIOM
chopmupoBaHbl HemocTaTtodHo. Bcee

PEeTyCMOTPEHHBIE porpamMmon
oOyueHust y4eOHbIe 3a7aHusA
BBITIOJIHEHBI, HEKOTOPbIE  BHJIbI

SaI[aHI/Iﬁ BBITTOJIHEHBI C OIIMOKaMU

«YAOBJICTBOPHUTCIILHO
»

Teopernyeckoe coxmepkaHue Kypca
OCBOGHO YacTUYHO, HO NpoOensl He
HOCST  CYIIECTBEHHOIO  Xapakrepa,
HE0OXOUMBbIE MPAKTUYECKHUE HABBIKU
paboThl C OCBOECHHBIM MaTepuaoM B
OCHOBHOM c(hopMUPOBaHBI,
OOJIBLITMHCTBO IIPEYCMOTPEHHBIX
mporpaMMoii  oOyueHusi  y4eOHBIX
3alaHuil BBINIOJIHEHO, HEKOTOpBIE U3
BBITIOJTHEHHBIX ~ 3aJaHUM, BO3MOXKHO,
cofiepKar OmuOKU

«HEYOOBJCTBOPUTEIIb
HO»

Teoperuueckoe cofepxaHue Kypca He
OCBOEHO, HEOOXOAUMbIE MPAKTUUECKUE
HaBbIKK paboOThl HE C(HOPMHUPOBAHBI,
BBIMIOJIHEHHBIE ~ y4eOHble  3aJaHus
cozeprkar rpyobIe OIHOKH,
JIOTIONTHUTENbHAS ~ CaMOCTOSATENbHAs
paboTa HaJg MarepuaioM Kypca He
MIpUBENET K CYLIECTBEHHOMY
MOBBIIIEHUIO KayecTBAa BBINOJIHEHUS
y4eOHBIX 3aJaHHi




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0s3aTesbHas JUTEpPATYpa

Tun (yueOHuK, ydeOHOE

KoJsinmuecTBO B

HAY4YHOU
Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJjioBoK) TI'ox u3nanus oudmoTexe /
n/n MeToau4YecKoe mocooue,
HaumenoBanmue
NPAKTHKYM, JP.) 3EC
1 | Bepmunun B. 1., BnacoBa | AHanuTudeckas XuMus y4eOHUK 2019 ObC «Jlanp»
W.B., Hukudoposa N.A.
2 | Cyrsarun B. M., JlankoB | @U3UKO-XUMUYECKHE METOIBI VY4eOHoe nocobue 2018 OBbC «Jlanb»
AA. HCCIEA0BaHMs NOJIMMEPOB
3 [Teperonuas 0. B., | TlpaktTukymM 1O aHATUTHUYECKOW XHUMHHU. | YUeOHOE mocoome 2017 3BC «IPRBook»
CokonoBa C.A. DU3UKO-XMMUYECKUE METO/IbI AaHAJIN3A
4 | Cocr. Cynpauna T.U. AnanuTHdeckas XuMus 1 (pU3nuKo- JlaGoparopHblit 2018 3BbC «IPRBook»
XUMHYECKHE METO/Ibl aHaIN3a MPAKTHKYM
5 | TI'aneeB A.A. u nip. AHaIMTHYECKas! XUMUS YaeOHHuK 2019 OBC «Jlaub»
8.2. Jlono/tHUTe/IbHAS JTUTEpaTypa
KoanuectBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumeHoBaHue
NPaKTHKYM, AP.) 3EC
Kebenrses A M., AHanuTuuyeckas XuMus. XuMUIeCKue IbC
1 | XKepnocex A.K. Tanyrs METOL AHAN3A ' YuebHoe nmocobue 2014 "ZNANIUM.
H.E. Il COMII
2 Ilexonnuua T. B., DUBHKOXUMUUECKHE OCHOBBI M 00IIHe
Ounbxosaros E. A, HOPUHIUIBL  [EpepaboTKU  PacTUTEIBHOIO YuebOHoe mocobue 2017 ObC "Jlanp"
CrenoBoii A. B. CBIPBS
3 | JlebyxoB B. 1. Okapa A. DU3NKO-XUMHUUYECKHE METO/IbI
yx P g Y4eOHuK 2012 OBC "Jlanp"

., ITaBmrouenkona JI. I1.

HCCIIEI0OBAHUS




8.3. Ilepeuennr mpodeccHOHAIBHBIX 0a3 JTAHHBIX M HWH(POPMAIHOHHBIX CHPABOYHBIX
cucTeM
- bytiepoBckue coobienus [ DneKTpOHHBIN pecypc] : MHOronpeaMer. Hayd. xkypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieque»y. — DIEKTPOH. KypHAIL. —
Kazanb : OO0 «MHHOBAaIIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XWMUA B MHTEpECaxX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc]| : MeKIyHap. Hay.
xkypH. / Cubupckoe otaeneaue PAH. — DnextpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.
http://www.sibran.ru/journals/Hviur/

— Oriental Journal Of Chemistry
Hayunplii peneHsupyemslit KypHal OTKpbIToro joctymna. Ctpana: MHaus. SI3bIK: aHTTTUHACKUH.
[lyOnukyer pe3ynbTaThl HaydHBIX WCCIENOBAaHMKA B oOmacth oOmed XWMHH, OHOXHMUM,

CIIEKTPOCKOIIMH, XUMHHU OKPYKAIOIIEH cpelpl. JOCTyIIeH ONHOTEKCTOBE APXUB C 2008 roga:
http://www.orientjchem.org/Archive.php

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JecTBUs - GECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpoxk
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECCa MO0 JMCIUIIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yuaomuxcsi (HOMep ayJIuTOPHH)

ITepeyeHb 0OCHOBHOTO 000pYAOBAHMA

1 [Yuebnas aymuropus st poBeneHus 3aHATHH | CTOIbI YUYEHUUYECKUE TPEXMECTHBIE
JEKIMOHHOTO TUMA. YueOHasi ayAuTOpHsl IS | MOHOOJIOKH, CTOJN  MpernoJaBaTelIbCKHi,
MPOBEJICHUST 3aHATHA CEMHHAPCKOTO THIA. | CTYJ MperoaBaTelbCKuid, kKadeapa, Jocka
YyeOHass  ayauTopusi AN KypCOBOTO | MENOBasi, JKpaH HAaBECHOW, MPOEKTOP.,
MPOEKTUPOBAHMS  (BBITIOJHEHHS] KYPCOBBIX | MPOIECCOP, MBIIIb KOMII., MYJIBT.

pabot). YueOHast ayauTopust Il TPOBEACHHUS
TPYMIOBBIX u WHIMBUIYaIbHBIX
KOHCYNbTallui. Y4eOHass ayauTopus IS
MIPOBEACHUS 3aHATUN TEKYIEro KOHTPOJSA U
IPOMEKyTOUHOM aTtectaruu (A-125)

2 | JJaboparopuss "Anamutuueckod xumuu U | CToN J1abOpaTOpPHBIM OCTPOBHOM , IOJIKA
(U3UKO-XMMHYECKUX  METOAOB  aHamm3a" | I MOCYIBLCTONBI  JTaOOpPaTOpHBIy  C
VYyebnast  aymutopust UII  OPOBENICHUS | MOJKOW , MOWKa HEp)KaBeromas, Iedb



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYA0BAHMA

nabopaTopHbIx pabort. (A-207)

MydenpHass -,  CYNIWIbHBIA  mKad
Snol58/350, moiiku ¢ cymmiko#, mxad
BBITSDKHOM , CTOJIbI MUCbMEHHbBIE, TyMOBI
JUIE TIOCYObl M PEaKTHBOB, LEHTpUDyru
nabopatopubie Ollu-3 -, aHaTUTHYECKHE
Becl BJIP-200 , cronmbsl BUOpOCTOWKHE,
(dhoTomMeTp POTOAIEKTPUUECKHI. CTONBI IS
npuOopoB, mKappl OIS HOOCYAbl U
peareHToB,CTON, aKBaJUCTHILUISTOP, BECHI
TEXHUECKUE, TEXHOJIOTHUECKUE MMPUCTABKH,
cnektpodotomerp CD-103

KommnbroTepnsiit kmacc. YdyeOHast ayauTOpHs
JUIS TIPOBEACHUS 3aHATUH JEKIIMOHHOTO TUTIA.
VYuebHas  aymauTopus AN TPOBEACHUS
3aHATUA CEMHUHApPCKOro THUMa. YueOHas
ayAUTOpHUsl U TIPOBEICHHS JIaOOPAaTOPHBIX
pabot. YueOHasi ayauTopusi A KypCOBOTO
MPOEKTUPOBAHUS  (BBITIOJHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpUs i MPOBEJCHUS
TPYIITOBBIX u WHIMBUTYaTbHBIX
KOHCYJIbTallMi. YueOHas ayauTopus i
MIPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOIS U
npomexyrounoii arrecrarmu (YJIK-205)

[TepenocHoi MPOEKTOP,
KOMITBIOTEPHBIE, CTOJ
MPENO/IaBaTeIIbCKUH, CTyJlbsl,  JOCKa
ayquTopHas (MapKepHasi), KOMIIBIOTEPHI C
BBIXOJ0M B CCTh I/IHTepHeT.

CTOJIbI

[Tomerienue ayis CaMOCTOSITENIHLHOM PaOOTHI.
(T"-401)

Cronsl YYEHUYECKHE, CTYJIbS
yuennueckue, IIK ¢ BbIxogoM B ceTh
WNutepHer.




