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1. IlepeyeHb NMJIaHMPYeMbIX pe3yJIbTATOB O0y4YeHHUs] MO JAMCUMILIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMHU pe3yJbTATAMU OCBOEHHS

o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

I[J'IH OCBOCHUA 06p330BaTCJII)HOI>'I ImporpaMmsl CII€CHUAJIUTETaA 06y11a101u1/11710$1 AOJDKEH OBJIAACTH CICAYIOIIHWMU PE3YJIbTaTaMU O6y‘leHI/I${ 10

JIUCHUILIINHE.

Ko 1 HaumeHoBanue
KOMIIETEHIINU

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(meckpunTOpHI)

OIIK-2

Cnoco0eH UCIT0Ib30BaTh
COBPEMEHHOE TEXHOJIOTHUECKOE U
aQHAJMTUYECKOE 000PYyI0BaHHE
HpI/I HpOBeI[eHI/II/I Haquoro nu
TEXHOJIOTHYECKOIO
9KCIEPUMEHTA, IIPOBOINTH
00paboTKy U aHAIH3 TIOTYICHHBIX
pe3ysIbTaToB

OIIK-2.1

Br100p aHamMTHYECKOTO
000pyI0BaHUs ISl IPOBEICHUS
KOHTPOJISl TEXHOJIOTUYECKOTO
mporecca.

OIIK-2.2

[IpoBenenue usmepeHuii, npruOOPHOTo
KOHTpOJIsL, UHTEpIIpETALUs
pe3yJIbTaTOB UBMEPEHUN.

3HaTh:

- TEOPETHUYECKHE OCHOBBI Pa3IMUYHBIX MEeTO10B aHanu3a (3.2.1.1);

- Ha3HaueHUE, 00JIACTH MPUMEHEHUS KOHKPETHOTO METO/1a U
aHaMTHYeCKoro obopynosanus (3.2.1.2).

Ymers:

- moAOUpaTh AHATUTHYECKOE 00OPYIOBAHKE ISl TEXHOJIOTUIECKOTO
mpoliecca B 3aBUCUMOCTH OT €ro (Tpolecca) 0COOEHHOCTEM, MOIb30BaAThCS
obopymoBanueM U MeToaukaMu usmepenust (V.2.1.1);

- BBISIBIISITH OTKJIOHEHHSI B X0JI€ TEXIIPOIIECCa, CBSI3aHHBIE C HEBEPHBIMU
usmepenusamu (V.2.1.2).

Biaagern:

- HaBbikamu BBIGOpa 060py10BaHNs B COOTBETCTBHHY C 3a1auei ananmmsa (B.2.1.1).

3HaTh:

- METOJIMKH MPOBEICHHSI U3MEPEHHS M 00paboTKH pe3ynbTaroB (3.2.2.1).
YMmerb:

- IOJIB30BaThCs MpUOOpaMu 1 MeTouKamu KoHTpous (Y.2.2.1);

- 00pabaTheIBaTh U HHTEPIPETUPOBATH Pe3yabTaThl H3mMepeHus (V.2.2.2).
Biaajgern:

- HaBBIKAMH TIPOBE/ICHUS KAYECTBEHHOT O, KOJTMYECTBEHHOTO, CTPYKTYPHOTO
ananmusa (B.2.2.1);

- HaBBIKAMH OMpEJIeIeHUsI MorpeIHocTel n3mepenus (B.2.2.2).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucuuIuiiHa OTHOCUTCS K JHCHUIUIMHAM 00s3aTeNbHOM 4YacTh 00pa3oBaTelbHOU
nporpammsel crienuanutera (b1.0.09) u uzyuaercst Ha 2 kypce B 3 ceMecTpe u Ha 3 Kypce B 6
cemecTpe.

B MCTOAUYCCKOM IUIAHC JUCHUINIMHA OINHUPACTCA Ha JUCHUIIIIMHBI «O6ma;1 u
HeopraHuueckass xumus», «Dusukay, «Opranmueckas xumus». [lomydeHHBIE B mpolecce
HU3YUCHUA AOUCHHUILINHBI «AHaIUTHYECKAsT XUMUS U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/I€ METOAbI aHaJIn3a»
3HaHUS, YMEHHsS ¥ HABBIKH MOTYT OBITh WCIIOJIb30BaHBbI TPU MPOXOXKICHUH TPEITUTIIOMHOM
NPAaKTUKH, & TAKXKE ITPH BBIMIOJIHEHUH BBITYCKHOW KBaTH(PHKAIIMOHHON paboThI.

3. O0beM TUCUHHUILINHBI.

Bug yueOHOi pabOThI Beero,

ya p 3E/akaneM. yacoB

OO0uasi TPy10€eMKOCTb TMCUMILIUHBI 6/216

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 148
3aHATHA JIEKIIMOHHOT'O TUITA 36
3aHATHS CEMUHAPCKOIO TUIIA, B T.4. 108

CCMUHAPBLI, MTPAKTUICCKUC 3aHATUA -

nabopaTopHbIe PaOOTHI 108

KkypcoBoe npoektupoBanue (KP wm KIT) -

KCP 4

Jpyrue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTeibHast pa6oTa 68
DopMa TeKyLIero KOHTPOJIA Kp
dopma NPOMEKYTOYHOI ATTeCTAHH 2 3ayera




4. Conep:xkaHue JUCHUIIUHBI.
4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIA.

[penmer, 1ienmu, 001acTy MpUMEHEHHs, KITacCU(UKAITAS
BUJIOB M METOJIOB COBPEMEHHON aHAJIMTUUECKOM
xumun. Knaccudukarus mo BugaM aHamza:
Ka4eCTBEHHBIN U KOJIMYECTBEHHBI; 110 IPUPOJIE
00OHapY)XKMBAEMBIX UJIH OTPEIEIIEMbIX
KOMITOHEHTOB; 110 IPUPO/IC AHATTU3UPYEMBIX
00BCKTOB; 110 Macce aHAIMTHICCKOM HABECKU U
JIMaIa30Hy ONPEIEISIEMbIX COACPKAHUM.
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1. AHamuTnyeckast XuUMH. 18 54 34 OIIK-2
2. Duznko-XxuMHYECKHE METOAbI aHAIIN3a. 18 54 34 | OIIK-2
4.2 @opMupoBaHHE WHIAUKATOPOB OCTH:KEHUSI KOMIIETEHIMA pa3aeaMu
JAUCHHUILTHHBI
No Konx nnankatopos
. /I] JOCTHKEHUS HaumenoBanwue pa3aena JUCHUILTAHBI
KOMIIETEHIMHA
1. | OIIK-2.1 AHamuTnyeckast XuMHus.
OIlK-2.2
2. | OIIK-2.1 DU3NKO-XUMHUYECKHE METOIBI aHAJIN3a.
OIlK-2.2
4.3, 3aHATHA JEKIMOHHOI0 THIIA.
Ne
asnena HanmenoBauue TeMbl O0peMm, |MHHOBanmoHHAsS
p W KpaTKOe COJIep KaHNe 3aHATHS aKaJl. 4achl dopma
JIIUCLIUTUINHBI
1 Beenenue. 1 Huckyccus




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

MunoBanmonHas
dhopma

1

MeTpoJIOTHYECKHE OCHOBBI AHATMTHISCKON XHUMUU.
Equaunel koanyecTBa BEMIECTBA. AHAIUTHYECKUH
CHUTHAIL N3smepenue. Ananurudeckue
XapaKTEPUCTUKH. Mertponoruueckue
xapakTtepuctuku. [Ipob6ooTOOp W  MOATOTOBKA
IpOoOBI K aHAIU3Y.

1

I'paBumerpuuecknii  a"anu3.  CymHOCTE  H
OCHOBHble  3Tanbl Merojna. Ocaxnaemas WU
rpaBUMETpUYECKas dbopMbI COEIMHEHU,
TpeOoBaHus, NpeabsBiIsieMble K HUM. [lpuHiun
BBIYMCIICHUS] pPE3yJIbTaTOB aHanu3a. llpumeHenue
IrpaBUMETPHUHU.

Buneomarepuan

PaBHoBecue pacTBOPHUMOCTH _ MaJIOPACTBOPHUMBIX
COETMHEHMUIA. PactBopumMocTh OCaJIKOB.
TepmoarHamHuueckas, KOHICHTPAIMOHHASA, YCJIOBHAS
KOHCTaHThl ~ pactBopumocTH. OOpa3oBaHMe U
CBOMCTBA OCAQJKOB.

Turpumerpuuecknii aHanu3. CyIHOCTb U KpaTKas
XapakTepucTuka Merojna. (OCHOBHBIE TOHSTHS.
KpuBass TuTpoBaHMS Kak OCHOBa BbIOOpa H
000CHOBaHMSI ~ YCJIOBMM  THUTpOBaHHs. MeTompl
perucTpalvy  KOHEYHOM  TOYKM  TUTPOBAHMS.
WNunukaropel. Knaccudukanus TUTpUMETPUUECKUX
METOJIOB aHalIM3a I10 TUIly XUMHUYECKUX PEAKIUN U
M0 TEXHUKE TUTPOBaHUA. TpebOOoBaHUS K peakUusiM,
UCIIOJIb3YEMBIM B TUTPUMETPUYECKOM aHAIIN3E.

Buneomarepuan

Kuci10THO-0CHOBHOE TUTPOBAHUE. Obmas
XapakTepUCTUKa W BO3MOXKHOCTM  METOJA.
CranmapTHblEe PacTBOPBI Il KHUCIOTHO-OCHOBHBIX
TUTpOBaHUN. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Mpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHHH.

Cnanna-
Mpe3eHTaIUs

KoMIIJIeKCOHOMETPUIECKOS THUTPOBAHME. O6HIa$I
XapaKTCPUCTHKA, KHaCCI/I(I)I/IKaI_II/IH 1 BO3MOXXHOCTHU

METO/IA. PaBHOBecue peaxkui
KOMILJIEKCOOOpa30BaHuUs. Kom1uiekconsl, nux
cBoiictBa (komruiekcoH II, kommiekcon III).
PaBHoBecus o0pa3oBaHUs KOMILJIEKCOHATOB
METaJIOB, KOHIIEHTPALMOHHAs KOHCTaHTa
YCTOHYMBOCTHU KOMILJIEKCOHTA. Kpuseie
TUTPOBAHUS.

Buneomarepuan




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

MunoBanmonHas
dhopma

1

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.
OOmass ~ XapakTepucThKa,  KiIacCUpUKaIUs |
BO3MOXKHOCTHU METO/IOB OKUCIIUTEILHO-
BOCCTaHOBHUTEIILHOTO TUTPOBaHMsA. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE  peakiuu. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIM TOTeHIHA. CTaHIAPTHBIA U
(dopManbHBI  ANIEKTPOAHBIM moTeHnuan Kpussie
TuTpoBaHusA. OKHUCIUTETHHO-BOCCTAHOBUTEIIBHbIE
WHIUKATOPBI. Knaccudukamms METO/IOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOT'O TUTPOBAHUSI.

4

OcHOBBI (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3a.
OcHoBuble monsATHA. Kiaccudukamms — ¢pusuko-
XUMHUYECKHX METOJOB. MeTronpl  OIpeneacHus
KOHIICHTpalMid aHalIuTOB. MeTponoruyeckue u
AHAINTUYECKUE XaPAKTEPUCTUKH.

Crnaiin-
Mpe3eHTAIHS

CHEKTPOCKONNYECKHE METO/IbI aHaJM3a.
CraunonapHbele cocTosiHusL cucTeMbl. [loHsTHE
crnekTpa. CrocoObl BBISBIEHUS CIIEKTPa COCTOSHUM.
Bunsl cnektpoB. lcmonp3oBaHME CIIEKTPOB B
AHAJIUTUYECKON XUMUH. Knaccuduxanus
CIIEKTPAJIbHBIX METOJOB aHAJIN3A.

Crnaiin-
pe3eHTAIHS

ATOMHO-PMHUCCHOHHAS CHEKTPOCKOIUS.
Teopernueckue OCHOBBI YMUCCHOHHOTO
CIEKTPAJIbHOIO aHaim3a. VCTOYHMKM aToMU3anuu
u  BO3OyxkneHus.  Perucrpauus — U3Iy4EHHS.
KauectBennslii aHanm3. KonnuecTBeHHBIN aHAIN3.

Crnaiin-
Mpe3eHTAIHS

AbcopO1oHHast CIIEKTPOCKOIHS. CymmHocTs,
Knaccu(uKaiysl, Ha3HAuUeHWe W TMPUMEHEHHE METOJa.
Teopernueckue OCHOBBI abcopOLIMOHHOM
crieKTpockonuu. MaeHtudukanus CoOeTMHEHUN 10
CHEKTpaM  TOTJIOIICHHUS. OcHOBHOM  3aKoOH
cBeronoryonienus (3akoH byrepa-Jlam6epra-bepa).
KonuuecTBeHHbIN aHanu3. ATOMHO-a0COPOLIMOHHBIN
CIEKTpalbHBIN aHanu3. Pe3oHaHCHOE WU3Iy4YeHHE.
ITomsTne mna3sMel. MeToasl  KOJIMYSCTBEHHOTO
onpeaenenus. CrnekTpopoTomMeTp Il aTOMHO-
a0CcopOIMOHHOr0 aHAIN3A.

Crnaiin-
MPe3CHTAIHS

DoToMETpHYECKIE METOIbI AHATTH3A.

OcHoBbl  (otomeTpri.  MeToapl  OmpeneneHust
KOHIIGHTPAIIMK PAcTBOPOB. ATIaparypa ¥ TEXHHKa
(hOTOMETPUYECKUX U3MEPEHUH.

Crnaiin-
Mpe3eHTAIHS




Ne HaumenoBaHue TeMbI O0bemM, |MHHOBanMOHHAS
pasjieia 1 KPaTKOE COJICPIKAHUE 3aHITHS aKaJl. 4achl dhopma
JUCHUILINHBI

2 WudpaxpacHas _cnekrpockormms.  MpeHtudukanus 2 Buneomarepuan
coequuennit mo MK-cnexktpam. KosmuecTBeHHbIN
aHaiau3. AHAIUTUYECKUE U  METPOJIOTHYECKHUE
xapakrepuctuku MK-cnektpockonuu. AnmapaTtypa
u obnactu npumeHenus UK-cnexkrpockonumu.

2 JIFTOMMHECIIEHTHBIC METO/Ibl aHAIN3A. 2 Cnaiin-
OcHosnble oHsTHs. Kiaccudukanysi, Ha3HAUYCHUE U Hpe3eHTanus
MIPUMEHEHHE METO/IOB. KomnnuecrBennoe
bryopumeTpuyeckoe onpeeIcHUE BEILIECTB.

Anmaparypa Jisi JIIOMUHECLIEHTHOT'O aHaJn3a.

2 PagnomMeTprueckie METOJILI aHAJIM3a. 2 Cnain-
SlBnenne  paguoakTuBHOCTH.  PanmoaktmBHOE MIPE3CHTALIUS
u3nydeHre. CBONCTBA PaJMOAKTUBHBIX U3JIyYEHUH.

KagecTBeHHBIN M KOTWYSCTBEHHBIN aHAIN3.
[Ipubopel  uIsI  pagMOMETPUYECKHUX  METOJIOB
aHanan3a. MeTpoJornueckiue XapakTepruCTUKH.

2 DIEKTPOXUMHUYECKHE METO/II aHAIN3A. 3 Craiiz-
OcHOBHBIE MMOHSATHS. [ToTenumomeTpus.

MIPE3CHTALINS
Bonbsramnepomerpusi. AMIepoMeTpruIecKoe
tutpoBanue. Kynonomerpus.

2 XpomarorpauyecKue METOJIBI aHajam3a. 3 Craitn-

OcCHOBHBIE HOHATHA. Knaccudukanus
MIpEe3eHTaLUs

xpomaTorpaduueckux MeTofoB aHanuza. CrocoOsl
MOJTYYCHUS XPOMAaTOTPaMM. KunkoctHas
xpomatorpadusi. [azoBas ©  ra30-)KUIKOCTHAS
xpomarorpadus.

4.4. 3aHATHS CEMUHAPCKOI0 THIA.

4.4.1. JlJaGopaTopHble 3aHATHS.

No
HanmeHoBaH#e TeMBI O0beM,
paznena [Ipumeuanue
Y KPaTKOE€ COACpIKAHUE 3aHITHUS aKaJl. 4achl
JUCLUTLIHHEI

1 YueOHo€e B3BEIINBAHHE. 4
AHalIuTHYECKHE BECHI M TEXHUKA B3BEIINBAHUS.

1 I'paBUMeETpUYUECKHUH aHATIN3. 18
['paBumeTprueckoe onpeaeneHue dapus.

1 MeTopl KUCIOTHO-OCHOBHOT'O TUTPOBAHUSL. 16
CranpapTuzanus pacTBopa COJISIHOM KUCIIOTHI.

TuTpoBaHNE CMECH KUCTOTHI U IICIIOYH.

1 KoMILIEKCOHOMETPHS. 8

KommiiekconoMeTprudeckoe onpeeieHrue Marausl.




Ne

HanmeHoBaHue TeMBI O0Bem,
paszgena [Ipumeuanue
U KPaTKOE€ COAEPKAHUE 3aAHATUS aKaJl. 4achl
JUCLHUTIIUHBI
1 Honomerpusi. 8
HNonomerpuueckoe onpenencHue Meau.
2 ATOMHO-?MUCCUOHHBIN CHIEKTPAJILHBINA aHAIH3. 8
BusyanbHbplii Ka4ueCTBEHHBIH aHAINU3 C MOMOIIBIO
CTHJIOCKOTIA.
2 DOTOMETPUYECKHE METOIbl aHATU3A. 8
DOTOMETPUUECKOE OIPEECICHHE KETe3a ¢
CYTb(OCATUITUIIOBON KUCIIOTOM.
2 JIFOMMHECIIEHTHBIE METO/Ibl aHATU3A. 8
DyopUMETpUUIECKOE OTIPEICTICHUE CIETOBBIX
KOJIMYECTB AITFOMUHUS.
2 Pannomerpuyeckue METo/1bl aHAIK3a. 6
Pannomerpudeckoe ornpeienieHue MpUMecH Kallus B
HaTPHUEBBIX COJISX.
2 HNudpaxpacHasg CIEKTPOCKOIINSL. 8
KauecTBeHHBII aHATN3 HEOPTAHUYECKUX U
opranndeckux BemecTs 1o MK-crnekrpam.
2 DIEKTPOXUMHUYECKUE METO/Ibl aHAIH3A. 8
Kynonomerpuueckoe TUTpOBaHUE pacTBOpa
XJIOPOBOJIOPOJIHOM KUCIOTHI.
2 XpoMmartorpaguueckre METOJIbI aHATH3a. 8
Omnpenenenue Woaua - 1 OPOMHU-HOHOB METOJIOM
OyMaXHOU 0CaTOuYHOM XpoMaTorpadum.
4.5. CamocTosiTesibHasA padoTa 00y4yarommxcsl.
No
asena [Tepeuenn BOIpOCOB 1J1st O06newm, dopma
P CaMOCTOSATENIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHHUTITUHBI
1 MeTponaoruueckre OCHOBbI aHATUTHYECKOW XUMHUH. 2 3a4er
1 OO6pa3oBaHre OCaIKOB M UX CBOWCTBA. 3arpsi3sHEHUE 3a4eT
ocaikoB mpumecsMU. [IpUHIMNHAIBHBIE OCHOBBI 6
IpaBUMETPUYECKOTO OIpesesieHus Oapus, xkenesa,
QIIOMUHHUSI, MAarHus, KaJlbIUsl, HUKEIsA, KPEMHHS,
CEpBL.
1 PaBHOBeCcHME pPacTBOPUMOCTH  MaJIOPACTBOPUMBIX 2 Kp Nel

coeAuHEHM. BriusHue TemmepaTypbl U TPUPOJIbBI
pacTBOPUTEIISI HA PACTBOPUMOCTb.
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Ne
pasznena
JUCLIUILIUHBI

IlepedyeHs BOIIPOCOB 11
CaMOCTOSITEJIBHOTO U3y4EHUs

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

1

OOmme moaxoabl K BBIOOPY THTPUMETPHUECKOTO
Merosna aHanuza. Pacuer pe3ynbTaTroB IMpSIMOTO,
00paTHOrO TUTPOBAHMSL.

2

Kp Ne2

Pacuer xpuBOl THUTpPOBaHHUSI CUIBHOI'O OCHOBAHUSA
CUJIBHOM KuCHOTOW. Pacuer KpuBOW THUTpOBaHMS
¢J1a00T0 OCHOBAHUS CHJILHOUN KHCIIOTOI.

Kp Ne2

Metoa ocaguTeabHOIO TUTPOBAHMSL.
Aprenromerpudeckoe TuTpoBanue. CynHocTh
METO/a, CIIOCOOB! MHAUKAIIMN KOHEYHOM TOUKU
tutpoBanus (Mopa, @onbrapna, @asHca).

Kp No2

OCHOBHBIC CIIOCOOBI IIOBBIIICHHS CEICKTHUBHOCTH
KOMIINICKCOHOMCTPHYCCKUX onpeneneHHﬁ.
Bo3MOXHOCT,  MOCIEIOBATEILHOIO TUTPOBAHUA
HECKOJBbKHX KaTHOHOB. MeTto b1
KOMIINICKCOHOMCTPHYCCKOI'O TUTPOBAHUA.

3a4€T

XapakTepucTHUKa METOJIOB M PacYeThl Pe3yIbTaTOB
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
(mepmaHTaHaTOMETpUs, HOIOMETpHS,
XpOMaToMeTpus, OpoMaTOMETpHS).

Kp Ne3

ATOMHO-3MHMCCUOHHBIN CIIEKTPAJIbHBIN aHAJIN3.
CnexTpanbHble TPUOOPHI AJIsi aTOMHO-
SMHCCUOHHOTrO0 aHayn3a. Onrudeckue
XapaKTePUCTHKH CIIEKTPaTbHBIX IPUOOPOB:
CIEKTpaJbHas M10J10Ca MPOIYCKAHUS; JUCTIEPCHS,
pasperiaronas ciocoOHOCTb, CBETOCHIIA.

3a4CT

ATOMHO-a0COPOIMOHHBIN CIIEKTPAJIbHBINA aHAIIH3.
[TonsaTne mnazmel. ONITHYECKHE XapaKTEPUCTUKA
IUTa3MbI U UX CBSA3b C KOHLIEHTpAIe cBOOOIHBIX
aTOMOB.

3a4€T

JIroMuHECIIEHTHBIE MeETOAbl aHain3a. PakTopsl,
BIUSIOIIME HAa YYyBCTBUTEIBHOCTb, TOYHOCTh H
N30MpaTENbHOCTh ONpe/eieHus. Amnmnaparypa A
JIIOMUHECLIEHTHOT'O aHAJIN3a.

3a4€T

doToMeTpruYECKHE METOABI aHANIN3a. ANaparypa u
TEeXHHKa (OTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMATOPbI, CBETO(YUIIBTPHI, X HA3HAYCHHUE.
MeTtop! ycTpaHeHus Memarnux HoHOB. Crioco0sl
MOBBIIIEHUS YyBCTBUTEIIBHOCTH (POTOMETPUUYECKUX
METOJIOB.

3a4€T

NudpakpacHas cnekrpockonus. Ammaparypa MK-

CHEKTPOCKOIHUHU. AHaNnmMTUYECKNE u
METPOJIOTHYECKUE XapaKTEePUCTUKHU HK-
CHEKTPOCKOIHUHU.

3a4€cT
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Ne
pasznena
JUCLIUILIUHBI

IlepeueHp BOpoCOB ISl O0bewM, ®opma
CaMOCTOSATEIILHOTO H3Y4CHHS aKaJl. 4yacel KOHTPOJIS

2 DNEeKTPOXUMHUYECKUE METOABI aHAIN3a. DIEKTPOJIbI 6 3auer
MepBOr0 ¥ BTOPOrO  PO/a,  OKUCIHTEIBHO-
BOCCTAHOBUTENBbHBIE (PEIOKC) 3JIEKTpOojibl. ['a30Bbie,
HNOHOCCJIICKTHBHBIC 9JICKTPOJbI, HHAWKATOPHBIC
AIIEKTPOJIBI ¥ DJICKTPOJIBI CPABHEHUSI.

2 Pagnomerpuueckue meto el aHanu3a. [Ipudopsr 4 3a4€T
JUISL palMOMETPUYECKUX METOJOB aHAIM3a.
Mertposnoruueckue xapakrepucTuku. OCHOBHBIE
HCTOYHUKHU OIUOOK U CIIOCOOBI UX Yy4eTa.

2 Xpomarorpaduueckue mMeronbl aHanmusza. CriocoOs! 6 3ayer
MOJYYEHHsS XpOMaTorpaMM. XpomaTtorpaduyeckue
napamerpsl.  CeNneKTUBHOCTb M Pa3pelICHHE.
Anmapatypa 1 00paboTKa XpaMaTorpamMM.

451 TeMbl KOHTPOJBbHBIX PadOT
Kp Nel — Pacuersl B rpaBUMETPUYECKOM aHAIM3E.

Kp Ne2 — PacyeThl B KHCIOTHO-OCHOBHOM H KOMITIJICKCOHOMETPHUICCKOM
TUTPOBAHUH.

Kp Ne3 — PacueTbl B OKHCITUTENIBHO-BOCCTAHOBUTEILHOM TUTPOBAHHUHU.

5. Hepeqeﬂb y‘leﬁHO-MeTOIll/I‘{eCKOFO o0ecrieueHus AJIsI CAMOCTOSITEIbHOM paﬁoTbl
oﬁyqamu{nxcﬂ o AUCHMUIIJIMHE.

Metoanyeckue yKkazaHus sl 00yJaroIuXcs 10 OPraHU3aIuy CaMOCTOSATENbHON paboTHI
MO0 JUCUUIUIMHE, BKIIOYas TMEpPEYeHb TEM CaMOCTOSTEIBHOW padoThl, (POPMBI TEKYIIEro
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMS K HX BBIMOJHEHUIO pa3MEIIEHbl B 3JIEKTPOHHOMN
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. (I)OHI[ OLCHOYHBIX CPEACTB AJIHA MPOBECACHUSA HpOMC)KyTO‘IHOﬁ aTrecTalumn

[IpomexyTouHas aTTecTanys Mo JAUCLUIUIMHE MPOBOAUTCS B (opMe 3adera Mo pasjaeiy
«AHaNMATHYECKAss XUMHS» B 3 CEMeCTpe | 10 pa3aeny «DH3MKO-XUMHYECKHE METO/IbI aHAITN3a)
B 6 cemecTpe.

K cpaue 3auera nomyckarOTCsi CTYAEHTHI, BBINOJHUBIINE BcEe (DOPMBI TEKYIIEro
KOHTPOJISL.

3auer MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUH.

IIpu cnade 3adera, CTYAEHT MOJy4aeT TPU BOIIpPOCa U3 IEPEUHS BOIPOCOB, BpEMs
MOJATOTOBKU CTYJEHTAa K YCTHOMY OTBETY - 10 30 MuH.
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http://media.technolog.edu.ru/

[Tpumep BapraHTa BOIIPOCOB Ha 3a4eTe MO pa3feiy «AHAIUTHYECKAsS XUMUS».

Bapuant Ne 1

1. Crioco0Om!I OT/IENBbHBIX HABECOK U ITUIIETUPOBAHMUS.
2. QunbTpoBaHUE OCaKOB. Byl puiabTpos.
3. luxpomaromerpus. Onpenencuue Fe(ll).

HpHMep BapruaHTa BOIIPOCOB Ha 3a4Y€TC I10 pas3acily «DPHU3NKO-XUMHUIECKHIE METOAbI
aHaJIn3an.

Bapuant Ne 1

1. Cerodpunbtpel. HazHadueHue u npaBmiia UX BEIOOPA.
2. Knaccugukanus MeTo/10B JIIOMUHECIICHTHOTO aHAIU3a.
3. 'azoBBIil XpoMaTorpad 1 €ro OCHOBHBIE Y3JIbI.

@DOHJ| OLIEHOYHBIX CPEJICTB IO JUCHUILIMHE TpeacTasiieH B [Ipunoxenun Ne 1

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX [IJIs OCBOCHH S THUCIMIIUHBI.

a) neyaTHbIC U3TaHUA .

1. Amnamuruueckas xumus : yueOHHK i By30B B 3 T. / mof pen. JI. H. MockBuna. — Mocksa :
W3narenbckuii neHTp «Axagemusy, 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAJIUTUYECKOM XUMUM : y4eOHUK uig By3oB B 2 T. T. 1. T. A. bonbmosa, I'. 1.
bpeikuna, A. B. Tapmam [u ap.] / mox pen. FO. A. 3omoroBa. - 5-¢ u3n. — Mocksa :
Axagemus, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypee, 0. 10. CnpaBounuk mo anamurudeckor xummuu / 1O. FO. Jlypee. — 7-¢ w3n.,
neperney. ¢ u3l. 1989 r. — Mocksa : Anbsnc, 2007. — 447 c¢. - ISBN 978-5-903034-26-0.

4. bynatoB, M. 1. Aranutnyeckas xumus. OU3nKo-XMMUYECKUE METOMBI aHaln3a: yaeOHOe
nocobue / M. U. bynaros, T. O3. Mamerna0Oues, C. B. XaputoHoB ; MHUHUCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit ®enepaunn, Cankt-IlerepOyprckuii rocyapcTBeHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHUYeckuil yHuBepcuter), Kadenpa anamuruyeckoit
xumun. — Cankr-IlerepOypr : CIIOI' TU(TY), 2010. — 207 c.

5. Amnamxkanosa, JI. M. Ananutuueckas XuUMUsS M (U3UKO-XUMHUECKHE METOMAbI aHAJIN3A.
Paznen "Xumudeckue metonpl aHaimza" : ydeOHoe mocobue / JI. M. Anamxkanosa, /. B.
3apem00 ; MuHuctepcTBO 00Opa3zoBaHus M Hayku Poccuiickoit ®enepaunu, CaHKT-
[TerepOyprckuii  roCylapCTBEHHBIH  TEXHOJIOTHUYECKHUH  HMHCTUTYT  (TEXHUYECKUU
yauBepcuret), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92 c.

6. I'paBumerpuyeckuii ananmus. [Ipumepsl pemieHust 3amad: ydeOHoe mnocobme / JI. M.
Anamkanosa, B. WM. 3apembo, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpaszoBanus u Hayku Poccuiickoit ®deneparun, Cankt-IlerepOyprekuii rocynapcTBeHHBIH
TEXHOJIOTHYECKUH WHCTUTYT (TeXHUYeCKWi yHHMBepcuteT), Kadenapa anamutuueckoin
xumun. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) 3JIEeKTPOHHBbIE U31AHUSA
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http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

1. Anamxkanosa, JI.LM. Ananutndeckas XuMusi 1 (PU3UKO-XUMUYECKHE METOABI aHAIIM3A.
Paznen "Xumuueckue meronsl aHanmuza': ydeObnoe mocobue / JI. M. Amamxanosa, /. B.
3apem00; MuHHCTepcTBO O00pa3oBaHus U Hayku Poccuiickoit @enepammu, CaHKT-
[TerepOyprckuii TOCyIapCTBEHHBI TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYECKHH YHHBEPCHUTET),
Kagenpa anamutmueckodt xummu. - Caskrt-IlerepOypr : CIIGITU(TY), 2018. — 92 c. //
CIIGI'TU. Dnextponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (mata o6parmienus
10.06.2020). - Pesxum mocTyna: it 3aperucTpup. MOJIb30BaTeIICH.

2. I'paBumerpuuecknii ananu3. [Ipumepsl pemenus 3anad: ydeOHoe mocodbme / JI. M.
Anamxkanosa, B. 1. 3apem0Oo, . B. 3apem0o, A. A. KosiecHukoB ; MuHHCcTEpCTBO 00pa3oBaHus
u Hayku Poccuiickoit ®deneparnuu, Cankt-IleTepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHISCKUN
MHCTUTYT (TeXHUYeCKUi yHHBepcuTer), Kadenpa ananutudeckoit xumuu. - Cankr-IlerepOypr :
CIIoI'TU(TY), 2013. — 85 c¢. // CII6BI'TU. DOnekrponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru  mata o6pamenus (10.06.2020). - Pexwum pgocryma: s
3aperucTpHp. MOJIb30BATENCH.

8. IlepedeHb »3JIEKTPOHHBIX 00pPa30BaTEJbHbIX peCcypcoB, HeOOXOAMMBIX Jisl
OCBOEHHUS TUCUMILINHBI.

yaeOnbIii ian, PIT/] u yaeOHO-MeToqMuecKre MaTeprabl.
http://media.technolog.edu.ru

3IIEKTPOHHO-OMOIMOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYII K:
«NeKTpOHHBIH YnTaNBHBIH 3271 — bubnuoTex» https://technolog.bibliotech.ru
DnekTpoHHO-OMOMoTeuHas cucrema «Jlanby https://e.lanbook.com

9. MeToauuecKkue YKazaHnusl 1Jist Oﬁy‘lalOIll]/IXCH M0 OCBOCHHIO TUCHHUILIMHBI.

Bce Buabl 3aHATHI 1O AUCLUIUIMHE «AHATUTHYECKass XUMHS U (QU3UKO-XMMUYECKHE
METO/IBI aHAJIM3a» TPOBOISATCS B COOTBETCTBUH ¢ TpeOboBaHusAMHE ciexytomux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3ansatuil. Jlekums. OOuue
TpeOoBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIX 3aHsATHI. JITabopaTopHble 3aHATHS.
OO6mue TpeboBaHMs K OPraHU3aIlMU U TTPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YK/B. Buabl yuebHbix 3aHsaTHi. CamocTOsTeNbHas
iaHupyemas padota crynenToB. O0mue TpeOOBaHUS K OpraHU3aIMK U TPOBEJICHHUIO.

CTO CIeI'TU(TY) 016-2015. KC VYKIB. Ilopsiiok opraHu3alud ¥ HpPOBEAECHUS
3a4€TOB M HK3aMEHOB.

[InanupoBaHue BpeMeHH, HEOOXOIUMOIo Ha W3y4YeHHUE JAaHHOW JAUCHUIUIMHBI, JIy4llle
BCETO OCYIIECTBIISITh HAa BECh CEMECTp, MPEIyCMaTPHUBAs MPH ITOM DPETYISIPHOE MOBTOPEHHUE
IpoiiIeHHOTO MaTepHaa.

OCHOBHBIMHU YCIIOBUSIMH TIPAaBWIJIBHOW OpTaHM3alMU y4eOHOTO Iporecca Ui CTYACHTOB
SBIISICTCA:

IJIAHOBOCTh B OPTaHU3aluU yueOHOU padoThI;

Cepbe3HOE OTHOIIECHHE K M3YUEHHUIO MaTepUaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYAEHT 1OJKEH NPUXOUTh, UMEsl 3HAHUS 110 YK€ U3yYeHHOMY MaTepHaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJIOT i, HCMOIb3yeMbIX MPU OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca 10 JUCHUIINHE.

10.1. MadopManmOHHBIE TEXHOJIOTHH.
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B yue6HOM mpomecce MO MAaHHOW IUCIHMIUIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJIOTUI:

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

BUJIEOMATEPHAIbI,

B3auMoieiicTBHe ¢ oOydarommumucs nocpenctsom SMOC.

10.2. IIporpamMHoOe obecnieyeHue.
JUis mpoBeAEHUs 3aHATUI HMMEIOTCA IEPCOHATIbHBbIE KOMIBIOTEPHI € HMPOrPaMMHBIM
o0ecrnieyeHneM:
- Windows,
- OpenOffice.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHbIE CTIPABOYHbIE CHCTEMBI.
CrpaBouno-nonckoBas cucrema «Koncynprant-ILmoc»

11. MarepuajbHO-TeXHHYECKOEe o0OecliedeHrne OCBOEHHMSI INCHUILUIMHBI B Xoje
peanu3anuu o6pa3oBaTe/bHON MPOrPaMMBbI.
Jlig ureHus JIeKuMi B BUE NPE3CHTALNN, IEMOHCTPALMM BUIEO MATEPUAIIOB HCIIONIb3YETCs
MyJbTUMEANMHAS TEXHUKA.
Jliis mpoBeieHust 1a00paTOPHBIX PabOT UCTIONb3YeTCs Cleaytolee 000py10BaHHE:
. JJabopaTtopHast Mme6enb (CTOJIBI XUMUYECKHUE, MKA(BI BBITSHIKHBIC, MOWKH)
. Texunueckue Becsl BJIKT-2
. Beco1 anexrponnbie ananutrnaeckue AND WA-21
. Becwl ananmutnueckue BJIP-200
. MydenbsHble nieun
. CymunnbHble mKagbl
. Bropetku st TUTpOBaHUS
. Juctumarop
. bupucrmisarop
10. I'a30BBIE rOpENKU
11. Xumuueckas nocyza: CTakaHbl TEPMOCTOMKNE XUMUUYECKHUE, CTEKIISTHHBIE BOPOHKH,
CTEKJIIHHBIE TAJIOYKH, MEpPHbIE KOJIOBI, muneTku Mopa
12. AnyH/10BBIE TUTTIN
13. Dxcukaropsl
14. T'azoBniii xpomarorpad «Xpomarek - Kpucramn 5000
15. ®otokonopumerpsl KOK-2, KOK-2MIT
16. ®nyopumerpsl «KBaHT-6»
17. pH-metpst pH-340, pH-673, pH-673M
18. Ctunockonbl «CIIeKTp»
19. llepecunteiBaromue ycrpoiictsa [1CO-2
20. KynonomeTtpsl
21. MaruuTHble MEIIATIKA

O 0 1IN DN WP

12. Oco0eHHOCTH OCBOECHHSI [JHCHHILIMHLI HWHBAJIWIAMH ¥ JHIAMH C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBBSI.

JUis WHBAIMIOB Y JIMI[ C OrPAHMYEHHBIMA BO3MOXKHOCTSMH Yy4eOHBIE MPOIIECC
ocymiecTBisieTcss B cooTrBercTBUM ¢ [lonoxkeHnem 00 opraHuszanuu yd4eOHOro mporecca JJist
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi CIIGI TU(TYVY),
YTBEPKIECHHBIM pekTopoMm 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

JUCHUILVINHE KAHAJIUTHYECKAS] XHUMHUA U (l)l/I3I/IKO-XI/IMI/I‘le(!KI/Ie METOJAbI AaHAJIU3A»

1. IlepeuyeHb KOMIETeHUMII U ITANOB UX GOPMHUPOBAHMSI.

Wnpexc Oran
ConeprxaHne
KOMIIETEHIINHT hopmMupoBaHUS
OIIK-2 Cnoco0eH ucnoIb30BaTh COBPEMEHHOE TEXHOJIOTUYECKOE | TPOMEKYTOUHBIN

U aHAJIUTHYeCKoe 000py10BaHHe NPH NPOBEJACHUH
HAYYHOI'0 U TEXHOJIOTMUYECKOTO IKCIIEPUMEHTA,
NMPOBOAUTH 00PadOTKY U AHAJIN3 MOJYYEHHBIX
pe3y/1bTaToB
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2. [loka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTU
WHIUKATOPA TOCTIKCHUS (meckpunTOpHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMICTCHIIHI «YIOBJIETBOPHUTEIHEHOY «XOPOLIO» «OTITUYHO»
(TIOpOTOBBIiA) (cpenumii) (BBICOKHIA)
OIIK-2.1 3HaeT TEOPETUUYECKHNE OCHOBBI OrtseThl Ha Nmeer npexacrasinenue | Popmynupyer 3Haer OCHOBHBIE
Bri6op pa3iIMYHBIX METOJIOB aHaInu3a Bonpockl No 3- | 06 OCHOBHBIX 3aKOHAX, | OCHOBHBIE 3aKOHBI, | 3aKOHBI, IIpaBHIa U
. 9,17-19, 21,
AHATHTHYECKOrO (3.2.1.2); 31 35 36 38 IpaBujIax U | IpaBuja 1 | 38KOHOMEPHOCTH
194 OV 90| 3aKOHOMEPHOCTSX 3aKOHOMEPHOCTH AHAIIMTAYECKOU
o0opynoBaHus hiass 40, 43, 44, 48 . N
AHAIUTAYECKOU XUMHUH. | aHATTMTUYECKON XUMUH, 3alUCHIBACT
3a4eTy o
TPOBCACHUA ~ KOHTPOIIA pasz[eiy 1 XUMUHU. (hopmyibl 0e3
TEXHOJIOTHYECKOTO ' OLINOOK. Mosker
nporecca. OTBeTH Ha MIPUMEHUTH 3TH
Bompochl Ne 1, 3HAHUA JJI PEUICHUS
2,4,11,12, 15, AQHAITUTHYECKUX
16, 19, 21-24, 3a7ad4.
26-28, 39-41,
46- 48 k 3auery
0 pazaeny 2.
Criocoben BBIOPATH
3 6 OTBETH Ha Nwmeer mpencrarnenune o | Crocoben BBIOpATh 1o .
MET HaJIn u
HaeT Ha3HayeHUeE, 001acTu N CYINIECTRYIONIHX METON aHATM3a A it u
NIPUMEHEHUS KOHKPETHOTO BOHPOCHL o0opynoBaHue VIS
16, 20, 24, 25, | XUMHYECKHX 1 (U3UKO- | PCLICHHUS } pemens
METOAAa U aHAJIUTUYCCKOI'O 27.33-35. 42 XUMHUYECKUX METOJax | MOCTABJICHHOM 3a4a4yH, o
oGopynoBanus (3.2.1.2) ' 15 AR VTaeTes 5 | OCTaBIICHHO 3a1atH.
Ve 49-57 x 3auery . y
110 paszeny 1. 0COOEHHOCTAX
CYIIECTBYIOIIETO
000pyI0BaHUS.

OTBeTH Ha
BoIpoch! Ne
17, 18, 32,43-
45, 49-50, 56-
63, 65 k 3auery
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0 pazjaeny 2.

Ymeer noaduparb OtBeThI Ha 3HaeT ocHOBHbBIC Buabl | Dopmynupyer 3HaeT npaBuiia
aAaHATUTUYECKOE 000pyaoBaHue | BOMPOCH! Ne13 | amanuruueckoro npaBuja BeIOOpa BbIOOpa
ISl TEXHOJIOTHYIECKOTO K 3a4eTy 1o 000py/10BaHHsI. AHATUTHYECKOTO AHATUTHYECKOTO
[poLIECcca B 3aBHCAMOCTH OT €ro | 1o 7oy I 000pyn0BaHus 000pyn0oBaHKs
(Hpouecca) OCOGCHHOCTGI?'I, OTBETH Ha B 3aBUCUMOCTHU OT B 3aBUCUMOCTHU OT
T0JIb30BaTLCS 00OPYIOBAHUEM | orpocs: Ne 5, CONCPKaHIs CONCPKAHM
¥ METOJMKAMH U3MEPEHUs] 7, 14, 33-38, OTpEACIACMOTo OMpCACIIHEMOro
(vV.2.1.1). 54, 55 k 3auery KOJIMYECTBA, TIPUPOIBI | KOIHYECTBA, IPHPOJIBI
1o paszeny 2. aHAIT3UPYEMOTO QHAITU3HPYEMOTO
o0OBeKTa. 00BEKTA, MOXKET
IIPUMCHSTH
AQHATUTUYECKOE
o0opynoBaHue.
DopmyHpyer 3HaeT U YUUTHIBAET
YMeer BBISBIIATh OTKIIOHCHUs B | OTBETHI HA Hnmeer crabere (aKTOPEL, BIHAONIHE npu aHanuse GakTopsl,
XOJIe TEXIPOLIECCa, CBSI3aHHBIE ¢ | BOMPOCH Ne 12, | IIPE/ICTABICHAA O R —— BIMSAIOLIHE HA
HEBEPHBIMH H3MePEHISMH 30, 39, 45,47 | dakTopax, BIUAIOIMX HA D3y ARTATE AHATIGA, W3MepeHHs 1
(V.2.1.2). K 3a4eTy 110 U3MEPEHHUS U PE3yJIbTaThl DE3YIBTATEL
pazzeny 1. aHanusza.
OTBeTHI Ha
Bonpockl Ne 3,
8,9, 10, 29, 30
K 3a4eTy 110
pasneny 2.
Bnaneer HaBsikamu BbIOOpa OTBeTsl Ha HeyBepenHo BeinosiHger | BeimosHser CaMocCTOsATEeNbHO
000pyI0BaHHs B COOTBETCTBHH C BOIPOCHI Ne MOJTOTOBKY U aHAJIH3 MOJrOTOBKY M aHAIN3 BBITIOJTHSCT
3agaueii anammza (H.2.1.1). 15,22, 37 x XHMHYECKUX BELICCTB, XMMHYECKUX BEIIECTB | MOJATOTOBKY M aHAJIN3
3a4CTy 1o IyTaeT C MOJCKa3KaMHU. XHUMHYECKUX BEILIECTB.
pazneny 1.

18




MOCJIEOBATEILHOCTD
IelCTBUH.

OIIK-2.2

IIpoBenecnue
HU3MEpEHHU,
pUOOPHOTO KOHTPOJIS,
UHTEpPIIpETALUS
pe3yJIbTaTOB
HU3MEpEHUI.

3HaeT METOAUKH U3MEPEHUS U
00paboOTKH Pe3yJIbTaTOB
(3.2.2.1).

OTBeTHI Ha
Bonpockl Ne 2,
26,41, 46 x
3a4eTy 1o
pasnmeny 1.

OTBeTHI Ha
Bonpockl Ne 6,
31, 68 k 3auery

dopmynupyer
METOAMKH H3MEPEHUS
U QJITOpUTM 00pabOTKH
pe3yNbTaTOB aHAIM3a C
olnOKaMu.

dopmynupyer
METOJIUKH U3MEPCHHUS
" IITOPUTM
00paboTKHn
pE3yJIbTAaTOB.

OOBsgcHseT
0CcO00EHHOCTH METOIUK
U3MEPEHHUS,
YBEPEHHO MPOBOJUT
00paboTKy
pe3yJIbTaTOB aHAIH3A.

0 paszzaeny 2.
YmeeT NOJIB30BATHCS OTBeTHI Ha Nmeer cnabbie 3HaeT yCTpOHCTBO U 3HaeT yCTpONUCTBO
npubopaMu U METOTUKAMHM Bonpockl Ne 53, | mpexcrasienus 00 MOPSIOK paboTHI Ha AHAJIMTUYECKHIX
koutpous (V.2.2.1). 64 x saueTy o | yerpoticTse 1 mOpsIKe | pasITHUHBIX IpUGOPOB U MOKET
pasneny 2. paboThI Ha AQHATUTHYECKHUX HX HCIIONIBb30BATH C
aHaJ(ISI/ITI/I‘-IeCKI/IX npubopax, Ha COOIOICHIEM
npudopax. MPaKTUKE JIOMyCKaeT
prbop P Aoty TEXHHUKHU
HeOOJIbIINE ONIHOKH.
0€30MaCHOCTH.
OtBeThl HA
Ymeer 00pabaTeIBaTh U Bortpocst Na 23 Jlonyckaer omuGku B | ONPEneNser u Onpenenser u
HHTCPIPETUPOBATL PE3YJILTATHI 28 29 K - pacuerax paccUuThIBACT oe3 paCCgI/ITBIBaeT 0e3
)
usmepenns (Y.2.2.2). saveTy 10 Npe/CTABICHIH OIIMOOK Pe3yIIbTaThI OIIMOOK PE3YIILTAThI
paszeny 1. PE3yITBTATOB AHATH3A. MPOBEIEHHOTO NPOBEJICHHOTO
aHamu3a, J0MyCcKaeT aHaJM3a, NPaBHIBHO UX
HeOoJIbLINe OIIHOKU 00pabaTbIBaeT u
OTBeThl HA pu o0paboTke
Bonpockl Ne 67 odopmser.
pe3yIbTaTOB.
K 3a4eTy 1o
pasnmeny 2.
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BJiajgeer HaBbIKAMHU MPOBEICHUS
Ka4eCTBEHHOT0, KOJIMYECTBEHHOTO,
cTpyKTypHOTo aHanu3a (B.2.2.1).

Baaaeer HaBbIKaMu
ONpEAEIICHUS MOTrPEMTHOCTEN
n3Mmepenus (B.2.2.2).

OTBeTHI HA
BOIpochl Ne 1,
10, 11, 14, 20
3a4eTy 1o
paszeny 1.

OTBeTHI HA
Borpockl Ne 25,
42,51, 52, 66 x
3a4eTy 1o
pasneny 2.

OtueTsl 1o
71a60pPaTOPHBIM
paboram.

Nmeer cnabbie
npeacTaBiIeHus 00
JTarnax npoBeaCHHs
Pa3IMYHBIX METOJIOB
aHaJM3a.

Cnabo opueHTHpYyeTCS B
AITOPUTME pacuera
METPOJIOTHYCCKUX u
OLICHKE  AHAIIUTHYECKUX
XapaKTePUCTHK.

dopmynupyer 3Tarbl U
MpaBUIIa IPOBEICHUS
Pa3INIHBIX METOJIOB
aHaJln3a, Ha MPaKTUKE
JTOITYCKaeT HEOOIbIIINE
OIIHOKH.

PaccuntriBaeT
METPOJIOTHYESCKHE u
OIICHMBAET
AHAIIMTUYECKHUE
XapaKTePUCTUKU

C HEOOJIBIIUMH
OIINOKaMH.

DopMyIHpyET 3TAIbI U
IIpaBUjIa IPOBEICHUS
Pa3In4YHBIX METOJOB
aHaJIN3a, YBEPEHHO
BBITIOJTHSIET UX Ha
IIPAKTUKE.

bes
paccUUTHIBAET
METPOJIOTUYECKHE
XapaKTEPUCTUKHU "
OIICHUBAET
aHAIUTHYECKHE
XapaKTePUCTUKH.

OLIMO0K

[Ixana onenuanus coorserctyer CTO CIIGI TU(TY):
[To mucuunIMHE MPOMEXKYTOUYHAS aTTECTalus MPOBOAUTCA B (opMe 3adera, IIKana OLIEHWBAHUS — OWHApHAS («3aYTEHO», «HE 3aUTEHO)
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3. TunoBble KOHTPOJILHBbIE 3aJaHUS JJISl IPOBEAECHUS IPOMEKYTOUHON aTTecTAlUM
3.1 Bompocsl K 3a4eTy

Bonpoch! 1Jis1 OlleHKW 3HAHWI, YMEHMH U HABBIKOB, C(DOPMHUPOBAHHBIX y CTYJAEHTA

nmo komnerenumuu OIIK-2:

Pasznea 1. «cAHaIUTHYECKAT XHMHUA»

1.

Hw

o

10.

11.

12.

13.
14.

15.
16.

17
18

CylurHoCcTh TPaBUMETPUUYECKOTO aHaiau3a. Meroabl OTrOHKM M ocaxiaeHus. KpaTkas
XapaKTEPUCTUKA OCHOBHBIX CTAJUI B METOJ/I€ OCAXICHHUS.

. IlpuHUMI ~ BBIYMCIIEHHsS  pe3y/lbTaTOB  TIpaBUMETpUYECKOro  aHanusa. Ilonsatue o

TpaBUMETPHUECKOM (haKTope.

Ocaxnaemast ¥ rpaBUMeTprudecKas GopMbl ocaika. TpedoBaHus, IPEIBIBISICMBIC K HUM.

TepmonuHaMudeckass W KOHIIGHTPAIMOHHAS KOHCTAHTa PacCTBOPUMOCTH (IIPOU3BEICHHE
pactBopuMocTH). PacTBoprMOCTB ocajka.

YcnoBue 00pa3oBaHMsS W PACTBOPEHHUS OCaiKa. YCIOBHE KOJHMUYECTBEHHOTO OCAXKICHHS
OIIPENIeNIIEMOTO HOHA.

PacTBOpHMOCTB OCaJika B €ro HACHIIIEHHOM PAacTBOPE NPU OTCYTCTBUU M30BITKA OCATUTEIS U
pH N30BITKE OCATUTEIIS.

. BausiHue mocTOpOHHMX 3JEKTPOIUTOB (MOHHOW CHIIBI pacTBOpPA) Ha PACTBOPUMOCTH OCAJIKa.

«Conesoit 3 dexT.
Bnusinue TemnepaTypsl U IPpUPOJIBI OCAIUTENS HA PACTBOPUMOCTh OCaJIKA.
Bnusaue pH u KOHKypupyromux peakiquil KOMIUIEKCOOOpa3oBaHUS HAa pPACTBOPUMOCTh

ocajika (Ka4eCTBEHHBIHN acIeKT).
VYcnoBus nosydyeHus: KpucTauinueckux ocaikoB. CriocoObl ykpynHeHus yacTtull. CrapeHue
(co3peBaHne) KPUCTAIUINYECKUX 0caaKkoB. Ocax1eHne U3 rOMOT€HHBIX PacCTBOPOB.
VYcnoBusi monydeHuss amopdHbIX ocankoB. OOpa3oBaHWME W KOAryJSIUS KOJIJIOMJIHBIX
pactBopoB. [lentusanus ocanka.
3arpsi3HeHUE OCaJKOB MpuUMecsiMU. Buael coocaxxaeHus: ancopOLMs, OKKIIO3uf,
nzomopdusm. ITocneocaxxnenne. CriocoObl yMEHBIIEHUS COOCAXKACHUSI.
OunbTpoBaHUE 0CaAKOB. Buabl GpumbTpos.
IIpombiBanne ocankoB. TpeOoBaHMs, NpPeAbABISEMblE K JKUIKOCTH ISl TPOMBIBAHHUS
KPUCTAIIINYECKUX U aMOP(PHBIX OCATKOB.
BricymmBanue v NpOKaJIMBAHUE OCAIKOB.
[IpuHIMIMATbHBIE OCHOBBI METOJOB I'paBUMETpHUYecKoro ompexaeneHus. Cxema aHanusa,
ypaBHEHME Peaklui, CTpPyKTypa ocajika, 00OCHOBaHHE YCIOBUI MOIyYEHUsS OCaKIaeMOi U
rpaBUMETpHYEeCKOr (opM ocaaka (YUCICHHBIC 3HAYEHUS PEIEeNTyphl HE 3allOMHHATh),
MPUHIUIIBI 3aTPSA3HEHHST 0CAJIKa U MEPHI 110 €T0 YCTPAHEHUIO, BBIOOP MIPOMBIBHOM HKHUIKOCTH,
BBIUHCJICHHE PE3YJIbTATOB aHAJIM3a MIPU ONPEICTICHUN CIIEeIYIOIINUX BEIIECTB:

a) Oapus B Buje cynbdaTa 6apus;

0) cepbl B paCTBOPUMBIX Cylb(aTax;

B) KaJbIIHsI OKCATATHBIM METOOM;

r) MarHus pochaTHBIM METOJIOM;

1) KaJbIUs U MarHUs MPU COBMECTHOM MPUCYTCTBUU;

€) HUKEIA B CTaJlu;

) aTOMUHHUS (OCATUTENb — THAPOKCU]T AMMOHUS; 8-OKUXUHOJIUH);

3) Jkenesa B coiii Mopa (ocaauTenb — THAPOKCH]T aMMOHUS );

M) XJOpa B paCTBOPUMBIX XJIOpUIAX.

. CymHOCTh TUTpUMeTpHUecKoro aHanu3a (TA).
. TpeGoBaHus K peakuusm, ucroiab3yeMbiM B TA.
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19.

20.
21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

OcHoBHble mOHATHS TA: TUTpOBaHME, CTaHJAPTHBI pacTBOp, THUTPAHT, TOUYKa
HKBUBAJIEHTHOCTH, KOHEYHAsl TOUKAa TUTPOBAHUS, HHIAMKATOP, SKBUBAJICHT, YUCIO U (HAKTOP
9KBHUBAJIEHTHOCTH.

CriocoObl  MPUrOTOBJIEHMS  CTaHJAPTHBIX  pacTBOpoB.  PacueTsl,  cBs3aHHbIE  C
IIPUTOTOBJIEHUEM CTAHIAPTHBIX PACTBOPOB.

IlepBruuHble cTaHAAPTHI (YCTAHOBOYHBIE BELIECTBA) U TPEOOBAHMS, IPEAbABIAEMbIE K HUM.
Bropuunbie cTanaapThl, GUKCaHAIBI (CTAaHAAPT-TUTPHI).

CriocoObl OT/IENbHBIX HABECOK M MUIIETUPOBAHUS.

CrniocoOpl BbIpayKEHUSI KOHIIEHTPALMU CTaHJapTHBIX PACTBOPOB.

Knaccudukanus THTpUMETPUYECKUX METOJOB IO THUILY PEAKLIMU TUTPOBAHUS U 110 TEXHUKE
TUTPOBAHUS.

CyuHoCcTh NpsAMOro, 0OpaTHOrO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynbraroB npsAMOro, OOpPaTHOrO TUTPOBAaHUS M TUTPOBAHUS 3aMECTUTEIS.
[TpuHIUT S5KBUBAJIEHTHOCTH (3aKOH SKBUBAJIEHTOB).

CyIHOCTh METO/1a KUCIIOTHO-OCHOBHOT'O TUTPOBAHUS.

Pacuer u nmocrpoeHne KpUBOW TUTPOBAHUS CHUJIBHOM KHMCIOTHI (OCHOBAaHUS) CTaHIApTHBIM
PacTBOPOM CHUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Pacuer u mocTpoeHue KpuBOM THUTpOBaHUS c€i1a0OW KUCIOTHI (OCHOBAHUS) CTaHIAPTHBIM
pPacTBOPOM CUIILHOTO OCHOBAHMUSI (KUCIIOTBHI).

Ckayok TUTpOBaHUA U (PAKTOPHI, BIAMSIOIIME HA €ro BeIMYUHY. Pacyer ckauka TUTpOBAaHUA
IIPY 33JJaHHOM JOITYCTUMOM MOTPEIIHOCTH TUTPOBAHMUS.

KucnoTrHo-ocHOBHBIE MHAUKATOPBI. MIOHHAs TEOpHUS MHINKATOPOB.

WuTepBan mnepexoja OKpackd [BYXLBETHBIX MHJIMKATOPOB M IIOKAa3aTeslb THUTPOBAHUS.
[Tpunun BEIOOPA KUCIOTHO-OCHOBHOT'O MHAMKATOPA.

CymHOCTh METO/AAa OCAJAUTEIBHOTO TUTPOBAaHUS Ha MpPUMEPE apPreHTOMETPHUYECKOIrO
TUTPOBAHUS.

Omnpenenenre XJIOPUI-MOHOB METOJOM apreHTOMETPHUYECKOr0 TUTPOBAaHUS MO CIOCO0Y
Mopa, @onbrapaa u dasuca.

CyIHOCTh METO/1a KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHMS.

Kowmmiekcon |l (BATVK) xommuekcon Il (34TA) m ux cBoiictBa. POpMbI HOHHOTO
cocrostnus 3/{TA B 3aBucumoctu ot pH pactBopa.

IIpuroroBnenue u cranaaptusanus pacrsopa 3//TA, ycTaHOBOUHBIE BELLIECTBA.

Peakiun xomruiekcooOpa3oBaHuss MOHOB MeETaIOB pasHoro 3apsiga ¢ 3/JTA Crpoenue
KOMIUIEKCOHATOB METAJLIOB.

@akTOpsI, BIUSAIOIINAE HA YCTOWYUBOCTh KOMIIEKCOHATOB METAJUIOB.

MeTannoxXpoMHble MHAUKATOPbI M MPUHLIMI MX JEHCTBUS HA IMPUMEPE IPHOXPOMOBOTO
yepHoro T.

TexHuka KOMIUIEKCOHOMETPUUYECKOTO THUTPOBAaHHS: TMpsiMoe 00paTHOe, KOCBEHHOE
TUTPOBAaHUE, TUTPOBAaHUE 3amecTHUTeNs. [Ipumepsl U pacueT pe3yabTaTOB TaKUX CIIOCOOOB
TUTPOBaHMA (ONpe/ielieHne MOHOB IIMHKA, MAarHus, aHMOHOB, OPraHUYECKUX COEAMHEHH,
KECTKOCTHU BOJIBI).

CyIHOCTh METO/IA OKUCIUTEIBbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUU M OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIM
notexuuan (OBII). YpaBuenue Hepucra.

CrangapTHBIN, HOpMabHBIN U YCIOBHBIN (opManbHbIN, peanbHbiit) OBII.

®akropsl, Biustonire Ha BenuunHy OBII (pH pactBopa, oOpa3oBaHHe MagopacTBOPUMBIX
COCTMHECHHH U 1Ip.).

Pacuer 1 noctpoeHne KpUBBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

CKayoK TUTPOBAHMSI B METOJIE OKUCIIUTEIEHO-BOCCTAHOBUTEIBHOTIO TUTPOBAHMSI U (DAaKTOPBI,
BIIUSIIOLIUE HA €r0 BEIUUNHY.

Wupukatopel B METOJE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS: OOpaTHMBIE,
HeoOpaTUMbIe, crienuduyeckue.
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49.
50.
51.
52.
53.
54.
55.

56.

57.

[lepmanronaromerpus.  Cranmapteeiii  pactBop  KMnOs, ero  mpuroromieHue,
CTaHJapTH3AIHs U XPAaHCHUE.

OmnpeneneHre  BOCCTAHOBHUTENCH  METOAOM  MPSIMOTO  ME€PMaHTaHATOMETPUYECKOTO
tutpoBanus (Ha mpumepe Fe(ll)).

Omnpenenenrue OKUCIUTENCH METOOM OOpPaTHOTO MEPMAHIAHATOMETPUYECKOTO TUTPOBAHUS
(ra npumepe MnQOy).

[lepmaHTranaToMeTpru4ecKoe orpeneneHne MOHOB METaJIIOB, 00pa3yromumx
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutess (Ha mpumepe Ca(ll)).
WNonomerpus. CrannapTHblii pactBop uoxa (l2), IPUroTOBIEHHE, CTAHIAPTH3AIIHS.
Wonomerpuueckoe onpenenenne Boccranosuteeii (Ha npumepe As(I11)).

WNonomerpus. CtaumapTheli pacTBop THOCYIb(haTa Hatpus (Na,S;03), ero IpUroToBICHHE,
CTaHJapTHU3AIMsI U XPaHCHUE.

MonoMeTpuueckoe omnpejeieHie OKHCIUTENeH CrocobOM THTPOBAHHS 3aMECTHTENs (Ha
npumepe As(V), Cu(ll); cunpubix kucnot; nono merawio (Ba(ll), Pb(ll)), obpasyrommx
MaJIOpacTBOPUMBIE XPOMATHI).

Juxpomatomerpusi. Onpenenenue Fe(ll).

Paznen 2. «DU3NKO-XUMHYECKHE METO/bI aHAJIU3A»

1.
2.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.

DJIEKTPOHHBIE CIEKTPHI MOTJIOMICHUS MOJIEKYJI.

OcHOBHOI 3aKOH cBeTomnoromenus. OnTudeckas MIOTHOCTh. IpaBuUIo agiuTUBHOCTH
ONTHUYECKUX IIOTHOCTEM.

IIpOoYHOCTH OKpAIICHHBIX COCAUHEHNUN U €€ BIUSHNE HAa YyBCTBUTEIBHOCTh U TOYHOCTH
(boTOMETPUUYECKUX OIPEIETCHHH.

ITocTOSIHCTBO cOCTaBa OKpalIEHHbIX coeAMHEeHUN. [IpuunHbl HapyeHus cocraBa u
ycioBUs (OTOMETPUPOBAHUS, 0OECIIEUNBAIOIINE OTHOCUTEIBHOE IIOCTOSHCTBO COCTABA
OKpAILIEHHBIX COCTMHEHUM.

CnextpodoromeTpruyeckuit 1 POTOKOIOPUMETPHUECKUN aHaNu3bl. Paznuuue.
IIpeumyiectso.

Meton rpanyrupoBoUHOTO Tpaduka U METOJ] CPAaBHEHUSI.

Csero¢unbTtpbl. Haznauenue u npasuia ux BeiOopa.

Br16op pearenta ans npoBeaeHus poromeTpudeckoro aHanusa. Kpurepuu Beioopa.
Bnusinue pH pactBopa Ha pe3ynbTaThl (POTOMETPUUECKOTO ONPEAETICHHUS.

Br160op onTUMaNbHBIX YCIOBUH MpoBeACHUS (DOTOMETPHUECKOTO aHAIIK3A.

Mexann3m Bo3HukHOBeHUs1 K-ciekTpos.

Kakwue Tumbl konebanuii MOTYT IPUCYTCTBOBATh B Moyiekyse? Kakue konebaHus aTOMOB B
MoutekyJie mposiBisitores B K- cnekrpe.

VYerporictBo u npuHnun Aevicrsust K- ciekrpomerpa.

Oxapaxkrepusyiite uctounuku MK — uzmyuenus. Kakue tpeboBaHus K HUM
MPEABSIBISIOTCS.

XapakTepuCTHISCKUE YACTOTHI, OT Yero 3aBHCHT WX royoxenune B UK — cnektpe?

Yro Takoe “001acTh OTHEUATKOB NaibleB”? [[i1s yero oHa UCIoIb3yeTcs..
KauecTBennsiit ananus metoaom MK — cnektpockonuu. Kak mpoBoauTcs onpeneneHue
Ka4eCTBEHHOI'O COCTaBa CMECH BEIIECTB, UICHTU(UKALUS YUCTOTO BElecTBa?
KonnuectBenubiii anasm3 MetooM K- crieKTpoCcKkonmuu 0JJHOTO BEIIECTBA U CMECEN
BEILECTB.

[ToHsATHE TIOMHUHECLICHLIVH.

Knaccudukanus METo10B TFOMHUHECIIEHTHOTO aHATH3a.

Chopmynupyiite npaBuino Ctokca — Jlommernrs.

CBsi3b MEX1y CLIEKTPOM TOTJIOLIECHUS U TIOMUHECLICHIIMU MoJieKyJbl. [IpaBuiio
3epKaIbHOW cuMMeTpuu (TipaBuiio JleBmmHa).

Buapl TymieHus TIOMUHECHEHIIUU.

KBaHTOBBII BbIXO JtOMUHECHIEHIIMHU. [IyTH €ro moBbIICHUS.
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Omnpenenenne KOHLUEHTPALUK BELIECTBA 10 €T0 JTIOMUHECLEHINH.

MexaHu3M BO3HUKHOBEHHSI aTOMHBIX YMUCCUOHHBIX CIIEKTPOB.

[[IuprHa crIeKTpanbHOM JIMHUKM. BUABI yIIUPEHUs CHIEKTPAIBHON JIMHUY.
AHAIMTAYECKHUI CUTHAJ 111 KAYECTBEHHOT'O M KOJIMYECTBEHHOI'O CIIEKTPAJIBHOTO aHAJIN3A.
CrniekTpasibHble IOMEXH, BIUSIOIINE HA MHTEHCUBHOCTD CIIEKTpaJIbHOM JInHUU. [1yTn nx
ydera.

OU3NKO-XUMHUYECKUE TIOMEXH, BIUSAIOLIME HA UHTEHCUBHOCTD CIIEKTpaJIbHOM TuHuu. Iyt
UX YCTpaHEHHUSI.

Crioco0b1 onpeieNieHst KOHIIGHTPALUU B SMUCCHOHHOM CIIEKTPAJIbHOM aHAJIH3E.
®oromertpus mwiameHu. OCOOEHHOCTH U MPEUMYIIECTBA 3TOT0 METOAA.

Atomusatopsl. X poJib B aTOMHO-3MHUCCUOHHOM aHAJIN3E.

[Tnamst kKaK UCTOYHHUK BO30YKIEHUS SMUCCUOHHBIX CIIEKTPOB, KOT'/1a UCIOIb3YETCS.
IIpeumyiecTBa 1 HETOCTATKH.

DneKTpuueckas ayra U UCKpa Kak HCTOYHUK BO30YKJIECHHUS SMUCCUOHHBIX CIIEKTPOB, KOTAa
ucnosp3ytorcs. [IpenmMyiecTsa U HEIOCTATKHU.

NuayKkTUBHO- CBsI3aHHAs TUIa3Ma KaK UCTOYHUK BO30YKIECHUS SMUCCHOHHBIX CIIEKTPOB,
Korja ucnoias3yercs. [IpenmyiecTBa 1 HeAOCTaTKU.

OcCHOBHBIE THIIBI CIIEKTPATIBHBIX MPUOOPOB, MPUHIIMII UX IEHCTBUS U Ha3HAUCHUE.
MeTtobl peructpanuu crekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEJOCTATKH.

Bunbl painoakTUBHOTO U3JyUYEHUS U BUABl PAJMOAKTUBHOIO pacIaja.

3aKoH paMOaKTUBHOTO pactiaja. Jaiite onpeaeneHrue MOCTOSIHHOM pacmaja, nepuoja
noJrypacnaja.

Ha xakux MexaHu3max B3aMMOJAEHCTBUSI U3JIyUYEHUs C BEIIECTBOM OCHOBaHbI BaKHEHIINE
METO/Ibl PETUCTPALIMU U3JIyYEHHUsI. Y CTPOMCTBO M IIPUHLIMII ACHUCTBUSA cueTyuka | eiirepa.
KonnuecTBeHHOE onpe/iesieHne 3JIEMEHTOB 110 UX €CTECTBEHHON paJiOaKTUBHOCTH.
Mertobl, OCHOBaHHbIE HAa MCKYCCTBEHHOM (HaBeIEHHOMN) paluOaKTUBHOCTH.
AKTUBalIMOHHBIN aHanu3. [IpenmyIiecTBa 1 HEJOCTATKU METO/IA.

Pagnomerpuueckoe tutpoBanue. CyIHOCTD, IPEUMYILECTBO U HEAOCTATKN METO/A.
Merton u3oTonHoro pazoasieHus. OcOOEHHOCTH, TPEUMYIIIECTBO U HEJJOCTATKH METO/IA.
Crioco6b! Ki1accupuKamuy XxpoMaTorpau4ecukx METOJ0B aHAIU3a.

Bunet xpomarorpamm. Crioco0 ux npeacTaBieHusl.

Xpomarorpaduuekne mapamerpbl, XapakTepU3yIolre NOBEJCHUE BEIeCTBa.
KunkocTtHas pacnpenenurenbHas XpoMaTorpagus U ee OTINYHUE OT SKCTPaKIUU.
CymHocTh HOHOOOMeHHOH XpoMaTorpaduu. NOHUTH U UX (PU3HKO-XUMUYECKHE
CBOMCTBA.

OcanouHast XxpomarorpaQus 1 ee BApHaHThI.

CymHOCTh ¥ BUJIbI Ta30BOM XpoMaTorpaduu. MexaHu3msbl pa3aeaeHusl.

["a30BBIii XpomaTorpad U ero OCHOBHBIE Y3JIbI.

JleTexTopsl, UCHIOIB3yeMbIE B Ta30BoM Xxpomarorpaduu. Katapomerp. YcrpoiictBo u
001aCcTh IPUMEHEHUS.

VYerpoiicTBO U 0071aCTh MPUMEHEHHS JTA3MEHHO-MOHU3aLMOHHOTO AETEKTOpA.
[TpumeHeHue ra30Boi XpoMaTorpaduu sl KAUECTBEHHOTO U KOJTMYECTBEHHOTO aHaIN3a.
AHaATUTUYECKHUE CUTHAJIBI.

Knaccugukarus 31eKTpOXUMHUYECKIX METO0B aHAIH3a.

[Tpsimast moTeHIIMOMETpHS (MOHOMETPHS).

[Torennromerpudeckoe TuTpoBanue. CrocoObl HAXOKACHUSI KOHEYHON TOUKU
TUTPOBAHUS.

OcHOBa Ka4eCTBEHHOTO nossgporpaduieckoro ananusa. Iomsiporpaduyeckuii crexTp.
KonuyectBennslit nonsporpaduuecknii ananns. CriocoObl HAXO0XKACHHUS KOHIIEHTPAIHH.
Bunst coBpemennoii nonsiporpaduu (nuddepennuansuas, pasHOCTHAS, THBEPCHOHHAS).
AmnepomeTrpudeckoe TUTpoBaHHE. PDOPMBI KPUBBIX TUTPOBAHHSI.
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64. OcCHOBBI KyJJOHOMETPUYECKOTO aHAM3a. AMNaparypa Juis IpOBEICHUS
KYJIOHOMETPHUYECKOT0 aHAJIN3a.

65. IlIpsmas kynoHomeTpusi. Onpenenenue BBIX0Aa MO TOKY.

66. CymHOCTb KYJIOHOMETPUYECKOT0 TUTPOBaHUsL. OCOOEHHOCTH M JOCTOUHCTBA 3TOI'O
METOAA.

67. Merposiornyeckue 1 aHaTUTUYECKUE XapAKTEPUCTUKU (PU3UKO-XUMHUECKUX METOIOB.

68. Merto/pb! onpeiesieHus] KOHIEHTPAIMK B (PU3UKO-XUMHUYECKIX METOAAX aHAIIN3A.

4. 3axaHus 1J151 KOHTPOJIbHBIX PadoT.

KonTtpouabnas pa6ora Nel.

Bapuanr 1.
1. 13 obOpa3sma TexHudeckoro cyibuma HaTpus, maccoii 0,2135 r mocme psga omeparuit
nonyueHo 0,4621 cynedara Gapusi. Berancauth MaccoByro J0JI0 Cyibpuaa HaTpUs U CEPbl B
obpasiie.
2. Kakoii katuon OyneT ocakaaThCsl MEPBBIM MPH MOCTENEHHOM MPUOABICHUU Pa30aBIEHHOTO
pacTBopa cynb(dara aMMOHHS K pacTBopy, coaepxamiemy 20 mr/im moHOB Oapust u 500 mr/i
noHoB cBuHNA? [lpu kakoil KOHIEHTpauuu Cynb(aT-uOHOB HAYHETCS OOpa3OBaHUE BTOPOTO
ocanka? s BaSO4 T1P° = 1,110, Jins PbSO4 I1P° = 1,6:10%,
3. Boeruucauts pactBopuMocth xpomara Oapus (BaCrO4) nmpm pH = 1. CpaBHUTH C
pactBopumocthio B Boge. Jma BaCrO4 [IP° = 1,2:10™°, CryneHyaTble KOHCTaHTBI
nuccoranuu XxpomoBoit kuciaotel (H2CrO4):K; =1,6- 10! u K,=3,2- 107,

Bapuanr 2.
1. Kakoii oobsem 0,2M pactBopa H,SO,; TpeOyercs uist ocaxkaeHus Oapus W3 pacTBOpa,
coaepskariero 2,5 r BaCl,-2H,0?
2. Cmemanu 220 mi 0,001M pactBopa xmopuna kaneius u 130 M 0,002M pactBopa okcaiata
amMmMoHus. Beraucnuth Maccy kanbius B pactBope. s CaC,04 I1P°=2.3- 107°.
3. BeraucnuTh pacTBOPUMOCTH Ocajka xjopuaa cepedpa B 0,01M pacTtBope CONSTHOM KUCIOTHI C
yu€ToM 00pa30BaHusl XJOPUIHBIX KoMIuiekcoB cepedpa. s AgCl IIP° = 1,810, Tonmsre
KOHCTaHThl YCTOMYMBOCTH KoMILIeKcoB: PB1 = 1,0-10 u B2=1,0-10 g

Bapuanr 3.
1. 0,20 r cnnaBa, comepxamiero no macce 20% cepebpa, pactBopuiu. HMonbl cepebpa wu3
noaydennoro pacrsopa ocaauwiu 0,30M pactBopom KCI. Kakoit 06beM ocamutens motpedyercs
JUIs 3TOM oneparuu?
2. KakoBa OyzneT moTepst Macchl ocajika cyiab(dara cBuHIa mpu npombiBanuu ero 200 vt 0,003M
pactBopa (NH4)2S0,4? Jlns PbSO,4 TIP°=1,6-10%,
3. Beruncnute pactBopumocts ocaaka AgGSCN B 0,01M pactBope NHiSCN ¢ yuerom m 6e3
yueta KomiulekcooOpazoBanus. Jns ~ AgSCN  IIP° = 1,0 102, Tonmele KOHCTAHTHI
YCTOMYMBOCTH POJIAHUTHBIX KOMIUIEKCOB cepebpa: 1 = 5,610 * u B2=3,0-10 d

Bapnanr 4.
1. BeraucanTh Maccy HaBeCKU CHIIMKATa C MacCoBOi oneit kpemHus 18%, KOTOpyro HY>KHO
B3sTh /1 mosydenus 0,0724 r npokaneHHoro ocajaka SiOy.
2. Ilpu xakoi KOHILIEHTpPALUU IEJI0YM HAYHETCS OCaXKIECHHE THJIpOKCHIa Maruus u3 1,2 10°M
pactBopa xiopuaa Maraus? Jlist Mg(OH), TTP° = 6,0-107°.
3. Beruncnuts pacTBopuMOCTh okcanata kKanbius (CaCy04), ecnu pacTBOp HaJ OCAAKOM HMEET
pH = 3 wu wu3bpiTounyto KoHIEHTpanuio okcamar - uoHoB 0,01 mome/m. Jlns CaCy04
I1pP° = 2,3'10’9. CrymneHYaTble KOHCTAHTBI aucconmanuu maseneBoi KucioThl (HCo0y):
K1=5,610% u K;=5,4-10",
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Bapuanr 5.
1. MaccoBas nons cepsl B yriie coctasisier 0,5%. Kakyro HaBecky yriis HEOOXOJUMO B3STh IS
aHanu3a, yToOs! momyuuts 0,19 r ocanka cynsgata 6apus?
2. 5,0 mn 0,05M pactBopa cepHOW KHCIOTHI pazbaBwim 10 1,0 m m 3arpatwnm 300 mu
NOJIy4eHHOTo pacTBopa Ha npombiBanue 0,40 T ocaaka cynbdara Gapusi. Berancants MaccoByro
{[OOJ'IIO PacTBOPEHHOr0 OCajKa, CUUTasi HachlllleHne pacTBopa nojubiM. s BaSO,4 I1P° = 1,110

3. BerauciauTh pacTBOpUMOCTh cyiab(dara 6apus: a) B Boae; 0) B 0,1M pactBope HCI (yuects
Bnusaue pH). [ns BaSO, ITP°=1,1- 10°, Koncranta nuccornanu HySO4 Ko = 1,2+ 102,

KonTtpouabnas pa6ora Ne2.

Bapuanr 1.
1. Kakoii 065éM pacTBopa ¢ MaccoBoii noieit NHz 12% u miotsoctsio 0,95 r/em® tpeGyercst st
npurotosieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP HMPUTOTOBJICHHOTO pacTBOpa
aMMHaKa Io XJIOpOBOIOPOaHOM kuciore (TNHyHcI)?
2. K 20,00mn ananmuzupyemoro pactBopa Nap,CO3z npummiu 30,00mn 0,2040M cranmapTHOTO
pactBopa H,SO4 m ymamum CO; kunsuenueM. Ha TuTpoBaHHME OcCTaTka KHCIOTHI MOIILIO
15,12mn  cranpaptaoro pactsopa NaOH. VYcranosneno, uto 1,000mn pactBopa NaOH
skBuBasieHTeH 1,010mn pactBopa HpSO,4. Beraumciuts momnspHyto KoHeHTpanuto Na,COs; B
aHAIM3UPYEeMOM pacTBope. Hanuimmre ypaBHEHUS peaKiHii.
3. Paccuutath u noctpouth KpuByro TuTpoBaHus 10ma 0,1M pactBopa NH4OH (st NH4,OH
K=1,76.10'5) 0,1M pactBopom HCI. Pacuer BbIMOTHUTE AJis TOYeK, Korjga mobdasnero 0; 99,9;
100; 100,1% TuTpaHTa OT SKBUBAJICHTHOTO KoJM4ecTBa. BriOpare mHaukatop. Kakyto okpacky
UMeeT MHIMKATOp B Ha4aJbHOM 1 KoHeuHo! Touke TutpoBanus (KTT)?

Bapuanr 2.
1. Kakoit 00bEM BOABI HY)KHO 100aBUTH K 1 11 pacTBopa ¢ maccoBoit noneit HNO3z 30%, uTo0s
nosryuuts 3% pactBop?
2. HaBecky cMecu MuHepanbHBIX cojielt Mmaccoit 0,9500 r BHecau B pacTBOp IIEIOYM U OTOTHAIU
NHs, nponyctuB ero B 50,00m1 0,2060M pactBopa HCI. Ha tuTpoBaHMe ocTaTka KHCIOTHI
norwio 6,25mi1 0,2010M pactBopa NaOH. Berancautbs MaccoByro J0JIt0 a30Ta B CMECH.
3. Iloctpouts kpuByro tutpoBanus 10 ma 0,1M pactBopa HNO;3; 0,IM pacrBopom NaOH.
Pacuer BemomHWUTE myg TOuek, koraa mgoGasieno 0; 99,9; 100; 100,1% turpanta ot
HKBUBAJIEHTHOIO KoiuyecTBa. BpiOpare umHaukarop. Kakyio OKpacky HMMeeT HHAMKATOp B
Ha4yaJbHOW U KOHEYHON TOYKE TUTPOBAHUS?

Bapwanr 3.
1. Kakoit 066ém 5SM pactBopa HpSO, cnenyer no6asuth k 51 0,1M pactBopa, 4ToObI OTYYUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6asumm 25,00mi 0,1132M pactBopa NaOH 1 kumnsiaeHueM yaaiiiu
NHs. Ha tutpoBanne octatka NaOH momwto 5,70mn 0,1347M pactBopa HCL. Berauciauts maccy
(NH4)2SO4 B pactBOpE.
3. Ioctpouts kpuByto TutpoBanus 10 mi 0,1M pactopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I To4eK, koraa godasneno 0; 99,9; 100; 100,1% TuTpaHTa OT SKBUBAJIEHTHOTO
konuuecTBa. BeiOpats unankaTop. Kakyio okpacky umeeT MHAMKATOP B HAYAJIbHON U KOHEYHOMN
TOYKE TUTPOBAHUA?

Bapuanr 4.

1. Kakoit 00b€M Boawl HYxkHO nobaButh K 0,111 0,38M pactBopa KOH, uTo0BI mONYYHTH
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?
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2. IIpoenu peakuuto 0,30r cmecu ¢ maccoBoit noneit NapCO337% u NaOH 42% ¢ 25min 0,24M
pactBopom HCI. Kakoit 06séM 0,11M pactBopa NaOH mnoiinér Ha TuUTpoBaHHE H30BITKA
KHUCJIOTHI?

3. IToctpouts kpuByro TutpoBanus 10 mi 0,1M pactBopa HCI 0,1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I To4eK, koraa aobasieno 0; 99,9; 100; 100,1% tutrpaHTa OT 3KBUBAJICHTHOTO
KonuuecTBa. BeiOpats unaukaTop. Kakyio okpacky uMeeT MHAUKATOP B HAYaJbHOM M KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kakoit 066éM pactBopa ¢ MaccoBoit noneit HySO4 4,9% u mnotHocteio p=1,0 r/em® HY>KHO
no6asuts k 101 0,11. pactBopa H2SO4, yTo661 monyuuts 0,1M pactBop?
2. Kakoit o06véM 0,10M pactBopa HCI TpeOyercs B3sATh UIsi HEWTpadu3allMk aMMHAaKa,
Beiiessiemoro u3 0,5000r BemecTBa ¢ maccoBoil goiseir azora 4%, 4ToOBI HAa TUTPOBAHUE
u30biTka HCI nmomwio 5,0mi 0,11M pactBopa NaOH?
3. Iloctpouts kpuByto TutpoBanus 0,1M HNOj3; pactBopa 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JIJIS1 TOUCK, Koraa podasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT 5KBHBAJICHTHOTO
KOJIMYeCTBa. BeIOpaTh HHIUKATOP.

KonTtpouabnas pa6ora Ne3.

Bapwuanr 1.
1. K 0,2132 r pynsl ¢ maccoBoii goneit MnO; 8,68% nobaBwim cepHyr0 KUCIOTY U 19,65 mn
0,1215H. pactBopa H,C,0,4. Kakoit 06bem pactBopa KMnO,4 moiiieT Ha TUTpOBaHKME H30BITKA
H,C,0,4, eciu mo maHHBIM Jpyroro amamusa Ha 25,00 mn pacrBopa H,CO4 wper 21,44 mu
pactBopa KMnO4? Hanuiure ypaBHeHUs peakLuii.
2. PaccuuTaTh moTeHIMAN IS CTETEHH OTTHUTPOBAaHHOCTH T = 90%; 100% st TUTpoBaHUs
pactBopa maBeneBoil kuciaoTel (HpC;04) cTaHmapTHBIM pacTBOPOM TIEpMaHTaHaTa Kalus
(KMnO4)
3. Ypasuenue Hepucra. ®opmanbsHblil noteHman. Bnusaue o6pazoBaHust TpYIHOPACTBOPUMBIX
COEIMHEHUI Ha 3HaueHue MoTeHIrana (0caJok 00pazyeT BOcCTaHOBIIEHHAs (opMa Haphl).

Bapuanr 2.
1. K pactBopy, conepxamemy 0,2268 r KClOz no6asunu 48,35 mu 0,1980M pactBopa FeSOqy ,
Ha TUTpoBaHHE U30bITKa KoToporo nouwio 11,27 mu 0,1088H. pactBopa KMnOa.
Beruucnuth Maccopyto gomo KClO3 B cmecu. Hanucats ypaBHeHHs peakLuil.
2. PaccuuTaTh MOTEHLMAN B TOYKE 3KBHUBAJEHTHOCTH Ipu TUTpoBaHuu FeSO, mepmanranarom

kamns KMnOg. E° - o = +151B. E° ;. . = +0,77B.

3. Unpukatopsl B METO/€ OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOIO THUTPOBAHUS: OOpaTHMBbIE,
HeoOpaTuMeble, ciennduyeckue. [IpuBect mpuMepsl.

Bapmuanr 3.
1. Ha tutpoBanue Fe’ B aHAIM3UPYEMOM pacTBope, mpurotoBiieHHOM n3 0,2012 r pyasl, monuio
18,48 mn 0,10151. pactBopa KoCrO7. Beruncnute mMaccoByro nomto Fe,Os B pyne. Hamucartb
ypaBHEHUE PEAKIIH.
2. PaccunTarh NoTEHIMAI B TOUYKE SKBUBAJIEHTHOCTH IIPH TUTPOBAHUH Fe?* pactBopom KyCry05.

E° . .=71077TB. E° =+1,33B.

Cr,0% H* ICr¥
3. OOpatuMbie OKUCIHTEIHLHO-BOCCTAHOBUTENbHBIE HHAUKATOPHI. [IpaBuno BeiOopa. [IpuBectu
[IPUMEDBHI.

Bapuanrt 4.
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1. 0,2716 r cranbHON NPOBOJOKM PACTBOPWIIM B KHCIIOTE U Ha TUTpOBaHUE pacTBopa kene3a(ll)
sarpatuiau 41,75 mn 0,1131H pactBopa KMnO4. Beraucinth MacCoByro J0JIIO JKeje3a B 00pasiie
npoBosiokd. Hanmcars ypaBHeHHE peakuu.

2. Paccuntarth moTeHIMAl B TOYKE SKBHUBAJCHTHOCTH IpPU TUTPOBAaHUU pacTBopa keine3a (II)

nepmanranatoM kamuss KMnO,. EOFe3+/Fe2+ =+0,77B. E° =+1,51B.

MnO,” ,H* /Mn?
3. Ypasuenue Hepacra. @opmanbHelii moteHuai. Biausaue o0pa3oBanust TpyIHOPACTBOPUMBIX
COEJIMHEHUH Ha BEJIMYMHY NTOTEeHLMaa (0ca ok 00pa3yeT OKUCcIeHHas (popMa mapsl).

Bapwuanr 5.
1. Ha turpoBanue 0,1506 r maBeneBoit kuciaotel (Hp,C,O4) momuto 24,25 mi pactBopa
nepMaHraHata Kanus. BeaucnuTe HOpMalbHYr KoHIeHTpamuio KMnOg4, tutp KMNO,.
Hamnucars ypaBHEeHUE peakiuu.
2. Paccuntarh moTeHIMAN IPU CTENIEHU OTTUTPOBAHHOCTU T = 99% 1 TUTpOBAHUS pacTBOpa

maBesieBoit kuciaotel (HoCpO4)  mepmanranarom kamus KMnOg. EOMnO’H*/an*: +1,51B.
4
0 —
Ezcozlczof’_ 0,49 B.
3. OKHUCIHTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMU W CTAaHJAPTHBIM  OKUCIIHTEIHHO-

BOCCTAHOBUTEIILHBLIA ITOTEHIMATI. ypaBHeHI/IC HepHCTa.

5. MeTtoanyeckue MaTepHajbl JJIsl ONpe/esieHUs] NMPOLeIypP OLeHWBAHUS 3HAHMIA,
YMeHH# U HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl JOPMHUPOBAHUS KOMIETEHIHIA.

[IpomexxyTouHasi arrecTanmus MO JUCHUIUIMHE TIPOBOAMTCS B COOTBETCTBUH C
tpeboBanusmu CTO CIIGI TU(TVY) 016-2015. KC YK/IB. Ilopsinok opraHu3aiy U NpoBeIeHHs
3a4€TOB U 9K3aMEHOB.
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