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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYecKne METOLbI MICCNENOBAHNS KOOPAMHALIMOHHBIX COEANHEHWIA B pacTBOpax”;
020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

Mporpammy ovcumnnuHbl paspabotan(a)(n) accuctent, 6/c byxapos M.C. Kadgpenpa HeopraHM4ecko
XM Xuimuyecknii MHCTUTyT M. A.M. Bytneposa , Mihail.Buharov@kpfu.ru ; BoueHT, K.H. (LOLEHT)
Bbbiykosa T./. Kagpenpa HeopraHn4eckon xummm Xmmmnyecknn MHCTuTyT nm. A.M. Bytneposa ,
Tamara.Bychkova@kpfu.ru ; goueHT, k.H. 3uatanHosa A.b. Kacbenpa HeopraHn4eckom xmummm
Xumnyeckuin uHCTUTYT uM. A.M. Bytneposa , Anna.Ziyatdinova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocBoeHMs ancumnnuHbl (Mooyns) creunpaktukyma: Prusnko-xmMmyeckmne MetTopl
nccnenoBaHnsa KOopANHALMOHHBIX COeANHEHNA B pacTBopax (OnTuyeckme, a1eKTpoxXxmMmnyeckue,
panmnoCneKkTpoCKonMyeckme, MarHeToOXMMmnyeckme) SBnsioTCa 03HaKOMIEHNe CTYOEHTOB C
TEOpPEeTNYECKNMM MONOXEHNSMU U OCHOBHbIMU NPMYEMaMn UCCnefoBaHNs peakuunii
KoMmnnekcoobpa3oBaHns B pacTBOpax Npu UCMONb30BaHUN yKa3aHHbIX METOLO0B;. aHann3
9KCMepUMEeHTasbHbIX AaHHbIX 4NS NONy4YeHUs MHopMaLmMm O COCTaBe, YCTOMYMBOCTU U CTPOEHUM
KOOPAMHALUMOHHbIX COeANHEHWI B pacTBOpax.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.8 MpodgeccnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020100.62 XuMust n 0THOCUTCA K BapuatneHoi YacTtn. OcBanBaeTcs
Ha 4 kypce, 7, 8 ceMecTpbl.

CneunpakTukym: ®r3nKo-XmMm4yeckne MeTodbl UCCNefoBaHUS KOOPANHALMOHHBIX COeANHEHU B
pacTteopax (oNTu4eckune, anekTpoXMMmnyeckmne, pagnocrnekTpoCckonmyeckmne, MarHeToXMMmyeckme)
OTHOCUTCS K AUCUMNIMHAM NPOdOeCCMOHaNbHOMO LIMKNa 1 TECHO CBA3aHa C 0bwmumMm
MaTeMaTn4ecKnMn, eCTECTBEHHO-HAYYHbIMM AUCUMNAMHAMK 1 06LWenpogeCcCMoHanbHbIMM
amcumnnnHamm. OCBOeHUe 3ToM AMCUMNANHBI TpebyeT npenBapuTenbHON OM3NKO-MaTeMaTNYeCKo
NoAroTOBKM MO WNPOKOMY CMEKTPY KYPCOB, YNTaeMbix B XMNU4eCcKoM nHcTutyte um. A.M. byTtneposa
B HeobxoanmMom obbeme (puarka, MateMaTka, HeopraHMyeckas XxmMms, U3nyYeckas XmMusl.
aHanuTnyeckas XmMMms, KoopanHaumoHHas xumus). Mo oTHOWEHMIO K 9TUM KypcaM "CneunpakTukyMm:
DU3NKO-XMMUYECKME METO bl UCCNIENOBaHMS KOOPANHALNOHHBIX COEOVUHEHUI B pacTBOpax
(onTuyeckue, aNeKTPOXUMNYECKNe, PpagnocrnekTpPoCKOnMyeckme, MarHeToxmMmyeckme)" BbiCTynarT
Kak nocnegymwouas, UHTerpanbHas, MexancunniamHapHas aucumninHa.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdppoBka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU

OK-12 Bnageet OOHUM N3 MHOCTPAHHbIX S3blKOB (MPEenMyLeCTBEHHO
(0bLekynbTypHbIE AHIMMNCKNM) Ha YPOBHE YTEHUS Hay4yHOM NnuTeparypbl 1
KOMreTeHuun) HaBbIKOB Pa3roBOPHON peyun
OK-15 CMNOCOBHOCTLIO B YCNOBUSIX PA3BUTUS HAYKU Y TEXHWKM K
(0BLwekynbTypHbIE KPUTUYECKOWN nepeoLeHKe HaKOoMJIeHHOro onbita u TBOPYECKOMY
KOMNeTeHLmm) aHannay CBOMX BO3MOXHOCTEN
MK-6 o -

B T HaBblKamm Tbl H BPEMEHHOW y4ebHO-Hay4HOW
(Tpoecoronamve  1SACET sk P ua cospenernion ey
KOMreTeHuunn) patype npn np P
MK-7 MMeeT onbIT paboTbl HA CepuiiHON annapaType, NPUMEHSEMON B
(MpodpeccmonantHbie aHanMquecfmx n q)msleoB(MMmquKmx Mpccxg,ubngMﬂx
KOMMeTeHuunn)
[K-8 BnajeeT MeTohamm permctpaummn n o6paboTky pesynbTaTos
(MpocheccnoHabHLIe XVIMUYECKM 3Kcne I/IFI:\)/IeHTOBp P Pey
KOMMeTeHuun) P
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I'IporpaMMa ancumnnnHbl "CI'IeLI,I'IpaKTIAKyMZ DU3NKO-XMUYECKe MeToabl MCCNeaoBaHUs KOOPANHAUNOHHbBIX COEOVUHEHWNI B paCTBOan";

020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

3HaTb PU3NYECKYIO CYLIHOCTb SBNIEHWI, NeXallnx B OCHOBE yKa3aHHbIX METOO0B U CBA3b C
XUMUYECKUMU NMpoLieccamu (C YNCNOM 1 COCTaBOM 00pasyolNXCS YacTuL, B pacTBope).

2. DONTXEH yMeTb:

YMETb OPUEHTNPOBATbCA B BOSMOXHOCTAX N OrpaHNYeHnAx ncnonb3dyemMbiX METOOL0B 014
aHanuTn4ecKux uenen n ang uccnenoBaHums peaKLI,VII7I KOMH)'IeKCOOﬁpa3OBaHI/I$|.
3. ONXEH BnaneThb:

Bnagetb TeopetndecknMm 3HaHnsAMn, No3BONAKWNMIA YCTAHOBUTb B3AMMOCBA3b MeX Oy MeTonamun
pacyeTta coctaBa W KOHLEHTpaLuii B pacTBOpe U UX ONTUYECKUMU, SNTEKTPOXUMUYECKNMU,
panonocneKTpoCcKonnM4eCKNMn xapakTepmcTtmkamin.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

LEMOHCTPUPOBATb CNOCOOHOCTL 1 FOTOBHOCTb PaboThl HA CNEKTPOGOTOMETPAX, MOTEHUMOMETPAX,
pH-MeTpax, penakcomeTtpax, 4EMOHCTPUPOBATL MOCTAHOBKM SKCNEPUMEHTA NPY N3YHEHUN peakLmnii
Komnnekcoobpa3oBaHus, BbibOp METOAA pacyeTa 1 MHTeprpeTaunm nonyYeHHbIX pe3ynbTaToB C
NCMNONMb30BaHNEM yKa3aHHbIX METOA0B.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AUCLUMNANHBI COCTABASIET 7 3a4eTHbIX(ble) eanHuu(bl) 252 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA OAUCLIMMANHBI OTCYTCTBYET B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS

Bunabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens WX TPy A0EMKOCTb Tekywiue copmbl
N ‘D'"Kn":)':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUA paborbl
Tema 1. 3HakoMCTBO C
YCTPONCTBOM
noteHumnomeTpa.
KomneHcaunoHHas
MaLllH
" |OnpeneneHne
noTeHLUManoB
9NEeKTPOLAOB CPaBHEHNS
(kanomenbHoro,
xnopcepebpsiHoro).
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYecKne METOLbI MICCNENOBAHNS KOOPAMHALIMOHHBIX COEANHEHWIA B pacTBOpax”;
020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. OnpeneneHuve
cocTtasa u
YCTOWNYMBOCTU
KOMMJIEKCOB METOLOM
2'V|3MepeH|/|9| / 2 0 0 6
noTeHLumanos
MeTanIn4yeckmx
3NeKTPOoaOB.

Tema 3. OnpeneneHve
OKUCNNTENbHO-BOCCTAHOBUTENBHOMO
noTeHumnana anekTpoaa;
coctaBa u
YCTONYMBOCTU
KOMIMIEKCOB METOA0M
na3mepeHus
OKUCNUTENbHO-
BOCCT@HOBMUTENbHbIX
NoTeHUnanos.

Tema 4. OnpenenexHne

cocTtasa u
YyCTOM4YMBOCTU

4'pa3HonmraHqum / S 0 0 6

KOMIM/EKCHbIX

CoeNHEHNN.

Tema 5.
pH-meTpuyecknii metoL,
nccnenoBaHus
paBHOBECUN.
[Mpurotoenexve
BydbepHbIX pacTBOpPOB

Tema 6. Onpepnenexve
KOHLIEHTPALNOHHbIX JomaliHee
6. |KOHCTaHT guccoumnaumm 7 7 0 0 4 3ajaHue
cnabblx KUCNOT U
OCHOBAHWM.

Tema 7. OnpeneneHve
cocTasa u
YCTON4YMBOCTU
KOMMNEeKCOB METOAOM
pH meTpuyeckoro
TUTPOBAHUS.

JomalHee
3adaHune

JoomauiHee
7 3.4 0 0 8 3agaHune

JomallHee
3adaHune

gomauiHee
7 6 0 0 4 3ajaHune

gomauiHee
7 8 0 0 8 3ajaHune
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYecKne METOLbI MICCNENOBAHNS KOOPAMHALIMOHHBIX COEANHEHWIA B pacTBOpax”;
020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,

UX TPYAO0EeMKOCTb

(B yacax)

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie

paborbl

Tekywime coopmbl
KOHTpOns

Tewma 8. lNpasuna
paboTbl C ONTUYECKUMM
npmbopamu Cxembl
paboTbl NPMHOPOB.
MpuroTtosneHue
pabo4mnx pacTBOPOB.
Bbi6bop onTuManbHbIx
KOHLEHTpaLWii NOHOB
meTannos,nuraHnos, pH
npu CP-nccnenosaHnm
KOMMEKCOB.

JomalHee
3adaHune

Tema 9. CHATME
cnekTpa nornoweHns
nccnegyemoro
Komnnekca, Bblbop
paboyeit ONNHbI BOMHbI,
cBeTopunbTpa.
[MpoBepka nogYnHeHNS
nccnenyeMmom CUCTEMbI
3akoHy beepa.

10

JomMallHee
3agaHune

10.

Tema 10. Onpegnenerve
cocTasa Kommnnekca no
MEeTOLY N30OMONSAPHbIX
cepui.

11

JomallHee
3adaHune

11

Tema 11. Onpepnenexne
cocTasa u
YCTONYMBOCTU

‘[komMnnekcHoro

coennHeHunsa no metoay
cosura paBHoBecCus.

JomMallHee
3agaHune

12.

Tema 12. OnpeneneHve
YCTON4YMBOCTU
KOMMNEKCHbIX
coeauHeHnin npu
CTyrneH4yaTom
Komnnekcoobpa3oBaHuu

10

JomallHee
3adaHne

13.

Tema 13.
Cd-onpenenenmne
KOHCTaHT guccoumauum
OpraHn4eckmx
peareHToB.

JomMallHee
3agaHune

14.

Tema 14. lNpasuna
paboTbl B nabopartopuu
PUBNKO-XUMUNYECKMX
MeToA0B
nccnenoBaHus.

JomauHee
3adaHune

15.

Tema 15. Nogrotoeka
06pasLoB pacTBOpPOB
Ons onpeneneHns
BPEMEH penakcauunm
napa-marHUTHbIX COnemn.

JomMallHee
3agaHune
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYecKne METOLbI MICCNENOBAHNS KOOPAMHALIMOHHBIX COEANHEHWIA B pacTBOpax”;
020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

16.

Tema 16. AHanuna
06pasLoB uccnenyembix
PaBHOBECHbIX CUCTEM
Ha penakcomeTpe AMP

JomalHee
3adaHune

17.

Tema 17.
WccnenosaHune
3aBUCUMOCTK CKOPOCTK
penakcauum NpoTOHOB B
pacTBopax
nccnenyemoro
napa-marHuMTHOro
LleHTpa OT MONSPHOWN
KOHLEeHTpauum
nocnenHero.

JomMallHee
3agaHune

18.

Tema 18. NIayyeHune
coctasa u
YCTONYMBOCTM
MOHOS4EPHOro
KOMIMNEKCHOro
coenHeHNsa no metoay
caBura pasHoBecus no
penakcauMoHHbIM
OaHHbIM.

JomallHee
3adaHune

19.

Tema 19. NIayyeHune
MHOrosiAepHbIX
PaBHOBECHbIX CUCTEM
MEeToLOM
AM-penakcaunn

JomMallHee
3agaHune

20.

Tema 20. OnpeneneHve
MarHUTHOW
BOCMPUUMYMBOCTH
MEeTOLOM BMCKO3MEeTpa

10

KOHTPO/NbHas
paboTta

Tema . NTorosas
doopma KOHTpons

9K3aMeH

NTtoro

130

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. 3HaKOMCTBO C yCTpOVICTBOM noTteHUMoMeTpa. KomneHcauunoHHasa cxema n3amMepeHuns
3A4C Onpe.n.eneHMe noTeHLUnanoB 3J1eKTpoaoB CpaBHEHUSA (xanoMenbHoOro, xnopcepe6pﬂHoro).

naboparopHas pabora (6 4aca(oB)):

MoTeHUMOMETPUYECKNIA METOO UCCNIeQ0BaHUS! PABHOBECUIA B pacTBopax. [anbBaHn4Yeckne Lenu.
AnekTpoaHble noteHuuansl. YpasHeHue HepHcta. OnpeneneHne NoTeHUManoB anekTpoioB
CpaBHEHUS

Tema 2. OnpeneneHune cocrtaBa U YCTOMYMBOCTU KOMMIEKCOB METOAOM U3MEPEHUst
NoTeHLManoB MeTaInyeckux 3neKTpoaoB.

naboparopHasi pabora (6 4aca(oB)):
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYecKne METOLbI MICCNENOBAHNS KOOPAMHALIMOHHBIX COEANHEHWIA B pacTBOpax”;
020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

VHonkaTtopHble anekTpoabl. 3aBUCMOCTb NOTEHLMANa MHAMKATOPHOro anekTpoaa ot TemMneparypbi,
gooHOBOro anekTponuta.KoMneHcaumoHHasa cxema U3MepeHns aac. VIdydyeHne KOMMNIeKCHbIX
coeanHeHun Cu2+, Ag+.

Tema 3. Onpe.u,enel-me OKUCNINTENIbHO-BOCCTAHOBUTEJIbHOIO NoTeHuuana aNeKkrtpona; cocrasa
n yCTOIﬁ‘-IVIBOCTVI KOMMJiIieKCOB MeTOAOM U3MepeHNss OKNCNnNTeJIbHO- BOCCTaHOBUTEJIbHbIX
noTeHLUMnanos.

naboparopHasi pabora (8 yaca(oB)):

OKuncnuTenbHO-BOCCTaHOBUTENbHbIE CUCTEMbI. OKUCNNTENbHO-BOCCTAHO- BUTENbHbBIA NOTEHUMan
cuctembl Fe3+/Fe2+. N3yyeHne koMnnekcHblx coennHeHnin Fe3+ co gotopna-noHamu.

Tema 4. OnpepeneHve coctaBa U YCTOMYUBOCTU pa3HONUIraHOHbIX KOMMIEKCHbIX
coeanHeHun.

naboparopHas pabora (6 4aca(oB)):
3yyeHne pasHonuraHaHbIX KOMNAEKCHbIX coeanHeHni Cu2+, Ag+.

Tema 5. pH-meTpuueckuin metTon, uccnenoBaHus pasHosecui. MpurotosneHune 6ycpepHbIX
pacTtBopoB

naboparopHasi pabota (4 4aca(oB)):
MpurotoBneHne bydepHbIX pacTpoB 1 namepeHme pH 6ydepHbIX pacTBOPOB.

Tema 6. OnpepneneHne KOHLEHTPALMOHHbIX KOHCTAHT AMccouuaumm cnabbix KUCNIOT U
OCHOBaHUMN.

naboparopHas pabora (4 4aca(oB)):

OnpepneneHne pH-MeTpuyeckMmM METOAOM KOHCTaHT Anccoumaumm cnabbix KUCNOT (MypaBbUHOWM,
YKCYCHOW, MONIOYHOI, WaBeneBoi) cnabblx OCHOBAHWIA (aMMmUaka, aSTuneHanamMmHa).

Tema 7. OnpepeneHuve cocrtaBa U YCTOMYMBOCTM KOMMNIEKCOB MeToAoM pH MeTpuyeckoro
TUTPOBaHUSA.

naboparopHasi pabora (8 4aca(oB)):

OnpepeneHne pH-MeTpuyeckmMmM METOLOM COCTaBa U KOHCTAHT YCTOMYMBO- CTU aMMUAYHbIX
komnnekcobl Cu2+, Ni2+, Zn2+ n ap.

Tema 8. NMpasuna paboTbl ¢ onTMYeckMmu npubéopamm Cxembl paboTbl NpuGOPOB.
MpurotoBneHue pabounx pacTeopos. Bbi6bop onTUManbHbIX KOHLLEHTPaLi MOHOB
mMeTtannos,niuraHnos, pH npu CP-uccnenosaHun KOMMNIEKCOB.

naboparopHas pabora (7 4aca(oB)):

PacuyeT onTuManbHbIX KOHLEHTpaUmWii pacTBOPOB B cnekTpodooToMeTpun. MNpurotosneHne paboymx
pacTBopoB.Bbibop cBeTounbTpa Npu paboTe Ha POTO3NEKTPOKONOPUMETPAX NN AJINHbI BOJHbI
npn pabote Ha CP gns komnnekcos . meaun(ll) c HUTPO30-R-conbto; komnnekcos umHka(ll),
Hukens(ll), antomnHns(ll) ¢ kcnneHonosbiM opaHXxesbIM; megu(ll) ¢ aTuneHanamMmmHoOM .

Tema 9. CHsiTUe creKkTpa NornoLLeHUs Uccnenyemoro Komnnekca, Bbloop pabouei oanHbI
BOJIHbl, cBeTOpunbTpa. MpoBepka NogUMHEHUsI UCcCneayeMon cuctemMbl 3aKkoHy Beepa.

naboparopHas pabora (8 4aca(oB)):

[MpoBepka Nog4YMHEHUS KOMMIEKCOB OCHOBHOMY 3aKOHY cBeTonornoweHus. OnpegeneHvne
KOHLIEHTpauum HEN3BECTHOrO pacteopa (Ha npuMepe komnnekcos megu(ll) ¢ HUTPoO30-R-conblio;
komnnekcos umHka(ll), Hukena(ll), antommnms(lll) ¢ kcnneHonosbiM opaHxesbiM; meau(ll) c
9TUNEHONAMUHOM .

Tema 10. OnpeneneHue coctaBa KOMM/eKca Nno metoay M3oMOJSIPHbIX Cepun.
naboparopHasi pabora (8 waca(oB)):

OnpegneneHne coctasa KOMMNEKCOB NO MeToAy U3oMoNnspHbIX cepuii: (meab (ll)-TpunoH b, xeneso
(1) ?cynbhocannuunosas, canuunnoBas KUCNoThbl).

Tema 11. OnpeneneHune cocrtaBa U YCTOMYMBOCTU KOMMNIEKCHOro coeuHeHNs No metoay
cAoBura paBHoOBecCuS.

naboparopHas pabora (8 yaca(oB)):

OnpepeneHne cocTaea 1 yCTOMYMBOCTM KOMMIEKCOB NO METOAY CABUra paBHOBECUS:
(>xene3o(LL)-cynbdpocanuumnosas, canuumnosas kucnotbl, UnHK (I1), Hukeno (11), antomuHnin(lll) -
KCUNEHONOBbIN OPaHXEBbIN).
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Tema 12. Onpe,u,enel-me yCTOVIqMBOCTM KOMMIEeKCHbIX COeauHEeHUN npu ctyneH4aTom
KOMHHEKCOOGpaSOBaHMM.

naboparopHas pabora (10 4yaca(oB)):

OnpepneneHne coctaea M yCTONYMBOCTM KOMMIEKCOB NPV CTyNeH4YaToM KOMMNIekcoobpasoBaHmm Mo
MeToy COOTBETCTBEHHbIX pacTBopos (Menb (l1)-HnTpo30o-R-conb).

Tema 13. Cd-onpeneneHne KOHCTaHT AuMccouMaLum opraHuyeckux peareHTos.
naboparopHas pabora (6 4aca(oB)):

OnpepneneHne KOHCTAHT KUCNOTHOM AMCCOLMaLmnmn OKpaLweHHbIX OpraHnyeckux peareHToB:
(HUTPO30-R-conb, METUNOPaHX, TUMONIOBBIA CUHWUIA, 1-HUTPO30-2-HadgdToN).

Tema 14. Npasuna pabotbl B nabopatopuun ¢oM3nKo-XMMHUYECKNX METOLO0B UCC/ie00BaHuUS.
naboparopHas pabora (6 4aca(oB)):

MpurotoBneHne paboynx pacTBOPOB. MapaMarHUTHbIX CONER N COMYTCTBYHOWMX peareHToB (
pacTBOPbl KACNOT U OCHOBaHWUNA).

Tema 15. MNoproroBka o6pa3L,0B pacTBOPOB OJisi ONpeAeneHNs BpeMeH penakcauum
napa-marHUTHbIX Cconemn.

naboparopHas pabora (6 yaca(oB)):

SAnepHbli MAarHUTHbIA PE30HAHC -TEOPUS 1 NPaKkTNKa. AAepHble MarHUTHbIE MOMEHTbI. MarHutHas
BOCMPUUMYMBOCTb. YPOBHU SHEPTUN SAEPHOTO MOMEHTA B MarHMTHOM none. Pacnpenenexne
A0epHbIX CMMHOB B MarHUTHOM none. Bpems cnvH ? pelweToyHol penakcauun. MarHmtHoe
PEe30HaHCHOE MOrnoLeHue.

Tema 16. AHanu3 o6pa3L0B uccnenyembix paBHOBECHbIX CUCTEM Ha penakcomeTpe AMP
naboparopHasi pabora (6 4aca(oB)):

Penakcauusa aaep B YNCTbIX XUOKOCTSAX. Penakcauns soep B pactBopax napamarHUTHbIX CONnen.
MoaroToBka 06pasLoB 4Ns ONpeneneHnst BPEMEH CMUH CNIMHOBOI penakcanm pacTBOpOB
napa-marHuTHbIX conern noHos xeneaa ()

Tema 17. UccnepoBaHue 3aBUCUMOCTU CKOPOCTU pesiakcauum NPOTOHOB B pacTBopax
nccnenyemoro napa-MarHUTHOro LieHTpa OT MONAPHOW KOHLLeHTpaLuum nocnenHero.

naboparopHas paborta (6 4aca(oB)):

WccnenoBaHme 3aBUCMOCTM CKOPOCTU penakcaumm NnpoToOHOB B BOAHbIX pacTBOpax NCCneayemMoro
napamar-HUTHOro LEeHTpa OT MONISIPHON KOHLIEH-TpaLun

Tema 18. N3yueHue cocTtaBa U YCTOWYNBOCTU MOHOSIAEPHOr0 KOMM/IEKCHOro CoeAuHEeHUS no
MeToAy cABMUra paBHoOBecUs No penakcauuoHHbIM OaHHbIM.

naboparopHas pabora (6 4aca(oB)):

Onpe,ueneHVIe cocTasa 1 yCTOMYMBOCTN MOHOSAOEPHOIrO KOMMNEKCHOro COeANHEHNS No MeToay
caosura pasHoBecKs no penakCcaumoHHbIM OaHHbIM.

Tema 19. NU3yyeHne MHOrosioepHbIX paBHOBECHbIX cucTeM Metoaom AM-penakcauum
naboparopHas pabora (6 4aca(oB)):

OnuncaHue MHOrosiAepHbIX PpaBHOBECHbLIX CUCTEM cUCTEM MeTonoM AM-penakcaumm

Tema 20. OnpeneneHve MarHUTHOW BOCNPUMMUYUBOCTU METOO0OM BUCKO3MMeETpa
naboparopHas pabora (5 4aca(oB)):

OnpepneneHne MarHUTHOW BOCMPUNMYNBOCTN METOLOM BMCKO3MMETPA

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 1. 3HaKOMCTBO C
YCTPONCTBOM
noTeHuyuomeTpa.
KoMneHcaunoHHas
noaroToBK
cxema n3MepeHus aac v 1 ugﬂa?uﬁerc? 4 JomallHee
" |Onpenenexnne 3anaHms 3apaHue
noTeHunanos
9N1eKTPOLOB CPaBHEHUS
(kanoMenbHoro,
xnopcepebpsiHOro).
Tema 2. Onpegnenexve
cocTtaea u
YCTOMYMBOCTH
noaroToBK
KOMMIEKCOB METO40M v 5 ugﬂaijgerg 5 nomalHee
" |n3mepeHns sanaHms 3apaHue
noTeHunanos
MeTanIn4yeckKmx
9NEeKTPOLOB.
Tema 3. OnpeneneHve
OKNCNUTENbHO-BOCCTAHOBUTENBHOMO
noTeHuwana anekTpoaa;
cocTtaea u
N noaroToBK
YCTOMYNBOCTU v 3.4 ugﬂa?uﬁerc? 5 JomalHee
" |[KOMNIeKCoB METOO0M ’ 3a0aHus 3agaHue
Nn3mepeHns
OKUCNUTENbHO-
BOCCTaHOBUTESbHbIX
NOTEHUNanos.
Tema 4. OnpeneneHve
cocTtasa u
o noaroToBK
YCTOMYMBOCTH v 5 ﬂgﬂ a?ug erg 5 JomallHee
" [pasHonuraHaoHbIX 3a0aHms 3apaHue
KOMMIEKCHbIX
COEOVNHEHNA.
Tema 5.
pH-MeTpuyeckuin meton
noaroToBK
nccnenoBaHus v 6 ﬂgﬂ acl)ugerg 5 JomalHee
" [paBHOBECU. 3anaHus 3ajaHue
Mpurotosnexue
BydbepHbIX pacTBOpPOB
Tema 6. Onpenenexve
KOHUEHTPaLUNOHHbIX noaroToBka
. [KOHCTaHT anccoumnaunm 7 7 JoMallHero 4 gg;::ﬂ":e
cnabblx KMCNOT U 3apaHns
OCHOBaHWiA.
Tema 7. OnpeneneHve
cocTtaea u
o noaroToBK
YCTOMYNBOCTU v 8 Hgﬂ acl)ugerg 4 JomalHee
" |[KOMMNEKCoB METO40M 3anaHms 3apaHue
pH MeTpuyeckoro
TUTPOBAHUS.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 8. lNpasuna
paboTbl C ONTUYECKNMU
npubopamu Cxembl
paboTbl NpnbOpPOB.
[Mpurotoenexne noaroToska
8. |pabounx pacTBOpPOB. 7 9 |momalwwHero 4 ggx:l:”;: ©
Bbibop onTuManbHbIX 3anaHus
KOHUEHTpaunin NoHOB
MeTannos,nuraHnos, pH
npy CP-nccnenosaHnn
KOMMNEKCOB.
Tema 9. CHATME
crnekTpa nornoweHns
nccnenyemoro
KoMmnnekca, Bblbop noaroToBka
9. |paboyelt AnMHbI BOMHbI, 7 10 |mDomalwHero 5 ggzaaﬁ;eee
cBeTogounbTpa. 3apmaHus
[MpoBepka NoaYMHEHNS
nccnenyeMmom CUCTEMbI
3akoHy beepa.
Tema 10. Onpepenexve NOArOTOBKA
10.cocTasa komnnekca no v 11 |nomawnero 5 JomalHee
‘IMeTooy M30OMONSAPHBIX sanaHns 3apaHue
cepuin.
Tema 11. Onpepenexne
cocTasa u
11 YCTOMYMBOCTHU 8 1 Egﬂ;ﬂSeBrKg 5 JomallHee
‘|koMnnekcHoro 3a0aHNs 3agaHue
coeauHeHns nNo metTony
casura pasHoBecus.
Tema 12. Onpepenexve
YyCTOMYMBOCTH
n
12 [KOMMNEKCHbIX 8 5 ngﬁ;ﬂgeBrKg 4 JomalHee
‘lcoennHeHnin npn 3anaHus 3ajaHue
CTyrneH4yaTom
KOMnnekcoobpa3oBaHnm
Tema 13.
Cd-onpeneneHune noaroToBka
13.|[KOHCTaHT guccoumaumm 8 3 |oomalwwHero 5 gg;:ﬂjmfe
opraHnyeckumx 3agaHus
peareHToB.
Tema 14. lNpasuna
paboTbl B nabopartopuu MOAroToBKa noMalHee
14.|cpn3nKOo-XMNYecKnx 8 4  |nomawHero 4 sanaHme
METOL0B 3anaHus
nccnenoBaHus.
Tema 15. Noarotoeka
06pasLoB pacTBOpPOB NnooroToBka nomalHee
15.|ana onpeneneHns 8 5 |momalwHero 4 3ananne
BPEMeH penakcauuu 3agaHus
napa-mMarHUTHbIX COnen.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 16. AHanuna
06pasLoB nccnenyembix noAroToBka noMalHee
16.|paBHOBECHbIX CUCTEM 8 6 |oomalwHero 4 sanaHme
Ha penakcomeTpe AMP 3apaHug
Tema 17.
VccnepoBaHue
3aBMCUMOCTU CKOPOCTU
penakcauum npoToHOB B
noaroToBK
17 [pacTeopax 8 v ﬂgﬂ a?uﬁerg 4 nomalHee
‘lnccnenyemoro sanaHms 3apaHue
napa-mMarHMTHOro
LeHTpa oT MONSpPHOM
KOHLeHTpauum
nocnemHero.
Tema 18. N3yyeHne
cocTtaea u
YCTOMYMBOCTH
MOHOS0EePHOro noAroToBka
18.|koMnnekcHoro 8 8 |momalwwHero 4 ggx::JMHeee
coefVHeHnsa no metoay 3apaHug
caBura pasHoBecus no
penakcaunoHHbIM
JaHHbIM.
Tema 19. N3yyeHune
MHOMoSiAEPHbIX noAroToeka
19.|paBHOBECHbIX CUCTEM 8 9 |oomalHero 4 ggﬁ:.ﬂ]m“:e
MEeTOoO0M 3apaHus
AM-penakcaumm
T .
ema 20 aneueneHme NOArOTOBKA K
5() [MArHNTHOM 8 10 |KOHTPONbHOIA 5 KOHTPONbHas
"[BOCMPMMMYNBOCTY a6oTe paboTta
MEeTOOO0M BMCKO3UMETpa P
Wtoro 86

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

OcBoOeHME ONCUMNANHBI CNeunpakTukyM "Pranko-xMMmyeckme Metobl MCcnenoBaHms
KOOPANHALMOHHbIX COeOVHEHUI B pacTBopax” npegnonaraeT UCrnonb3oBaHne Kak TPaanLMOHHbIX
(MpakTuyeckmne 3aHATUS C UCNOSIb30BAHMEM METOAMYECKUX MATEPUANOB), Tak N MHHOBALMOHHbIX
obpa3zoBaTefibHbIX TEXHONOTNIA C UCMONb30BaHNEM B Y4EOHOM NPOLIECCE aKTUBHbIX M MHTEPAKTUBHbIX
dbopM NpoBeLEeHNS 3aHATUN:

- MHTEPaKTMBHbIV ONPOC MO pasaenaM Ha nabopaTopHbIxX paboTax;

- pa3bop KOHKPETHbBIX BOMPOCOB NMOCNE UHTEPAKTMBHOMO OMNPOCa;
- pa3bop KOHKpeTHoW cutyaumn: "Micnonb3osaHne AMP-meTona ons nccnenoBaHms
KoMmnnekcoobpasoBaHma";
- pa3bop KOHKpETHOW cutyaummn: "Micnonb3oBaHne NoTEHUMOMETPUYECKOro MeToaa ans
nccnenoBaHus KomniaekcoobpasoBaHms';

- pa3bop KOHKpeTHol cutyauun: "icnonb3oBaHme onTUYECKUX METOLOB AJiS UCCNea0BaHNS
KomnnekcoobpazoBaHus".

PernctpaunoHHbin Homep 737715
Crpanunua 12 n3 20.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 3HAaKOMCTBO C YCTPOMCTBOM NoTeHUuomMeTpa. KomneHcauMoHHas cxeMa U3amepeHus
apc OnpegneneHne NOTEHLMANOB 3/1eKTPOA0OB CPaBHEHUs (KanoMeNbHOro, Xn1opcepeobpsiHoro).

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

YCTPOACTBO NOTEHUMOMETPA. DNEKTPOAbl CPAaBHEHNS: KANOMeNbHbIE, XNopcepebpsiHbIiA,
PTYTHOCYNbGOATHbIA. XMHIMAPOHHbIV anekTpon. OnpeaeneHve NoTEHUMANOB aNEKTPOAOB CPABHEHNS.

Tema 2. OnpeneneHune coctaBa U YCTOMYMBOCTU KOMMIEKCOB METOAOM U3MEPEHUst
NoTeHLManoB MeTaInyeckux 3NeKTpoaoB.

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:
MoTeHUMOMETPUYECKOE N3YYEHME KOMMNEKCHBIX coeanHeHnii cepebpa(l), mean(l).

Tema 3. OnpepeneHve OKUCNUTENIbHO-BOCCTAHOBUTE/IbHOIO NMOTEHLMana aNneKkTpoaa; cocraBa u
YCTOMYMBOCTU KOMIM/IEKCOB METO40M U3MEPEHUNS OKUCITUTENIbHO- BOCCTAaHOBUTE/bHbIX
noTeHLUnanos.

ooMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

[MoTeHuMoMeTprYecKoe n3y4eHne KoMnnekcHbolx coeanHennin xenesa(lll) co gotopua-noHamu.
OnpepeneHune cocTaBa 1 YCTOMYMBOCTU (PTOpUAHbLIX KoMnnekcos xene3sa(lll).

Tema 4. Onpe.u.eneHMe coctaBa m yCTOIZHMBOCTM pasHONMUraHAHbIX KOMMNNEeKCHbIX CoeaANHEeHUN.
JOoMallHee 3a4aHune , npuMepHblie BONPOChHI:

OnpegneneHne coctasa U yCTONYMBOCTM reTEPONUTraHAHbIX KOMMANEKCHbIX COEANHEHUN
(cynbpnTHO-XNopUAHbIE KOMMAEKChl Meamn(1), TMIOMOYEBNHHO-BpoMUAaHbIE KOMMNeKChl Mean (1)).

Tema 5. pH-meTpuueckuin metTon, uccnenoBaHusi pasHosecui. MpurotosneHne 6ycpepHbIX
pactBopoB

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

pH-mMeTpuyecknii MeTon nccnenoBaHns paBHOBECU B pacTBopax. [1purotosneHue aueTtaTHbIX
BydbepHbIX CMeceit, aMMuadHbIx BydbepHbIx cMeceit, docdaTHbIX BydpepHbix cMmeceit. MNpurotoBneHne
BydepHbIx cMecel n36opHOA KMCNOTbI 1 Bypbl.

Tema 6. OnpepeneHne KOHUEHTPALMOHHbIX KOHCTAHT guccoumaumm cnabbix KUCNOT U
OCHOBaHUM.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

pH-MeTprnyeckoe onpeneneHne KOHCTaHT anccounaunm MypasbUHOR, YKCYCHOM, WaBeneBon KUCNOT
N amMmmmaka.

Tema 7. OnpepeneHuve cocrtaBa U YCTOMYMBOCTM KOMMNIEKCOB MeTOoA0M pH MeTpuyeckoro
TUTPOBaHUSA.

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

pH-meTpuyeckoe onpeneneHne coctaBa 1 KOHCTAHT ycTondmsocTn ammmnakaros megu(ll), Hukens(ll).
Tema 8. MNpasuna paboTbl ¢ onTuyeckuMm npmbopamm Cxembl paboTbl NpUOOPOB.

MpurotoBneHue paboumx pacTBopoB. Bbi6op oNTMManbHbIX KOHLLEHTPaL Ui MOHOB
MeTannoB,auraHnoB, pH npu Cd-uccneposaHUn KOMNIEKCOB.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

Mopsinok paboTbl Ha CNEKTPOPOTOMETPE U POTOKONOPUMETPE. BbiBOp ONTMMAabHbBIX KOHLEHTpaLuii
MOHOB MeTanna, nuraHaa u pH paboynx pacteopos. [pencTaBneHne pesynbtaToB
CNeKTPOPOTOMETPUYECKOrO UCCIEA0BAHMS B BUAE CnekTpa nornoweHns. OnpeneneHne MonsipHOro
KO3gpoULIMEHTA NOTNOLWEHNS NMPW ANVHE BOMHbI, OTBEYatoWe MakCUMyMy ONTUYECKON MIOTHOCTM
pacTBopa.

Tema 9. CHsiTUe cneKTpa NornoLLeHUs Uccneayemoro Komrnaekca, Bbioop pabouen AnnNHbI
BOJIHbI, cBeTOdounbTpa. MpoBepka NnoguMHeHUst uccnepyeMmon cuctembl 3akoHy Beepa.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:
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ONEeKTPOHHbIE cNekTpbl nornoweHns. Mpupoga cnekTpos nornoweHus. OCHOBHOM 3aKOH
ceeTonornoweHus. NMpoeepka NOAYNHEHNS UCCneayeMol cucteMbl 3akoHy beepa. MpopaboTatb rn.3
y4ebHO-MeToaNYeCKoro nocobms” Pranko-xmMmmyeckme MeTobl MCCNenoBaHNS KOOPANHALMOHHBIX
coeauHeHuin B pacteopax" Canpbikosona3.A., booc IM.A., 3axaposa A.B.KasaHb, naa-so Ky, 1988.
MpopaboTath rn.3 y4ebHO-MeToAM4ECKOro Nocobus"Pursmko-xnMmnyeckre MeToabl NCCNea0BaHNS
KOOpAMHALMOHHbIX coeanHeHuin B pacteopax” Canpbikosora3.A., booc IM.A., 3axaposa A.B.Ka3zaHb,
n3n-so KI'y, 1988. Npopabotatb rn.3 y4ebHo-MeToANYECKOro nocobms"dunsnko-xmmmyeckmne metoabl
nccnenoBaHUs KOOPAMHALUMOHHbBIX coeanHeHunn B pactesopax” Canpbikosora3.A., booc IM.A.,
3axaposa A.B.KasaHb, nag-so KI'y, 1988.

Tema 10. OnpeneneHue coctaBa KOMM/ieKkca no metoay M3oMOJSIPHbIX Cepun.
LoMallHee 3afaHune , NPUMepPHbIE BOMPOCHI:

Bbibop onTuManbHbIX YCNOBUIA U3yHEeHUS paBHOBECUIA peakLmii komnnekcoobpasosaHus. Meton
N30MOonspHbIX cepuid. MpopaboTatb rn.3 y4ebHO-MeToaAMYECKOro Nocobuns"dunsmko-xnmMmnyeckme
MeTOobl UCCNefoBaHMs KOOPAUHALUMOHHBIX coeanHeHmnin B pacteopax” Canpbikosona3.A., booc IM.A,
3axaposa A.B.KasaHb, nsag-so KI'y, 1988

Tema 11. Onpe.u.enel-me cocTtaBa U YCTOMYMBOCTM KOMMJIEKCHOro COeAUHEHNS No MeToay
caBura pasHoBecusl.

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:
MeTton casura pasHoeecuii. OCHOBbI MeTOAA.

Tema 12. OnpeneneHve yCTOMYMBOCTU KOMMEKCHbIX COeAUHEHUI NPU CTyNeH4YaToMm
KoMnnekcoobpasoBaHUW.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

OnpepneneHne cTyneHyatbix 1 06LWMX KOHCTAHT ycTonYmMBOCTU ammmnakatoB Hukens(ll), unHka(ll),
kagmuma(ll).

Tema 13. Cd-onpeneneHne KOHCTaHT AMCCOLMALIMM OpPraHMYeCKUX peareHToB.
noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

Cl'leKTpOCpOTOMeTle‘-IeCKOG onpepneneHne paBHOBECHbLIX KOHCTAHT aMccounaunn nmraHnoos -
opraHn4eckunx cnabblxX KMCNOT.

Tema 14. MpaBuna pa6oTbl B Nnabopatopmm oU3NKO-XMMUYECKNX METOA0B UCCIIefOBaHUS.
LoMallHee 3afaHne , NPUMepPHbIEe BONPOCHI:

OcHogbl MeTona AMP. MoHsiTME 0 BpeMeHax penakcaumm. 3HakoMcTBo ¢ npubopamm AMP-
penakcoMeTp ( MuHucnek-2). NpurotosneHne paboynx pacTBOPOB NapaMarHUTHLIX CONen n
COMyTCTBYIOWMNX peareHToB (pacTBOPbl KUC/IOT U OCHOBAHWIA).

Tema 15. MNoparotoeBka o6pa3LLOB pacTBOPOB ANisi ONpeAenieHNs BpeMeH penakcauum
napa-MarHUTHbIX CONemn.

noMalHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:

nﬂaHl/IDOBaHI/Ie 3KCrnepmnMeHTa n MetToaunka npmuroToBneHnA 06pa3uos nccnengyembiX paBHOBECHbIX
CNCTEM.

Tema 16. AHanu3 o6pa3sL0B UccneayeMbix paBHOBECHbIX CUCTEM Ha penakcometpe AMP
JoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:
AkcnepuMeHTanbHoe HabnoaeHne AMP. Metoabl N3MEpPeHNst BPEMEH penakcaunm.

Tema 17. UccnepoBaHve 3aBUCUMOCTU CKOPOCTM penlakcalumn NpoTOHOB B pacTBopax
uccnenyemMoro napa-marHUTHOrO LLIeHTpa OT MONIAPHOM KOHLLeHTpaLMu nocnemnHero.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

BpemeHa penakcauun B pacTBopax napamarHuTHblx MOHOB. YpaBHeHns Bnombeprexa-ConomoHa
Tema 18. U3yueHne cocTtaBa U YCTONUMBOCTM MOHOSAEPHOro KOMM/IEKCHOro coeauHeHus no
MeTo4y cABMUra paBHOBECUS MO penakCalMOHHbIM OaHHbIM.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

BnusiHme komnnekcoobpasoBaHus Ha ckopocTu penakcaummn. CBsa3b KoadppmumeHTa

penakcaunoHHON 3hpeKTUBHOCTM C PaBHOBECHbBIMM NapaMeTpaMy KOMMIEKCHOM YacTuubl B
pacTBope.
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Tema 19. NU3yyeHne MHOrosiaepHbIX paBHOBECHbIX cucTeM Metoaom AM-penakcauum
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

MarHuTHble CBOMCTBA MOHO- 1 nonnsagepHbIX KOMMIEKCHbIX coeanHeHnn. MarHuTHble CBOMCTBA
nonnagepHbIX N KNaCTepHbIX COEOVNHEHNA.

Tema 20. OnpeneneHve MarHUTHOW BOCNPUMMUYUBOCTU METOO0M BUCKO3MMeETpa
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

BuneTbl K KOHTPONbHOM paboTe NpencTaBneHbl B pa3aene "npoyee”.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
BUNETDI k koHTponbHOI paboTe no "onTtuke"
Bunert 1

1. ABcopbLMOHHbIN MeToL nccnenoBaHns (CP-mMeTpusi, POTOKONOPUMETPUS) - ONS KAKUX CUCTEM
NPUMEHSETCS (TOMOrEeHHbIX, FEeTEPOreHHbIX, OKPALEHHbIX, HEOKPaLWEHHbIX)?

2. C yeM cBSI3aHO BO3HMKHOBEHME OKpPACKM B BOOHbBIX pacTBopax npu NoAKNUCIEHUN COeaANHEHWIA
BaHaaus (V)?

3. Kak Bnusiet noebiweHne pH Ha cocTaB 0bpasyolmnxcs KOMMIeKCoB, ecnv nuraHm - cnabas
MHOIrOOCHOBHAag kucnota?

Bunet 2

1. OQMHaKOoBbI M ONTUYECKME XapaKTePUCTKN BXOSIEro 1 BbIXOASLEro CBETOBbIX MOTOKOB B
abcopbunoHHOM MeToAae, B MeTodax HedpenomeTpun, Typbuanmetpun?

2. C yeM cBs3aHa okpacka coeanHeHun saHagusa (1V)?

3. CO- onpeneneHne KOHCTaHTbI AMCCOLMaLMN OKPaLWEHHbIX peareHToB.

Bunet 3

1. OnTnyeckre xapakTepmMCcTUKMN OKPaLEHHOro BelecTsa. BnmsaHue komnnekcoobpasosaHms.
2. Yro takoe TepMmbl? OCHOBHOWM TepM ansa noHa mapraHua(ll).

3. ByayT nn okpaweHbl coeamHeHuns mapraHua(ll) ?

Bunert 4

1. Kak BO3HUKaeT BOCrpuaTne useta? CI'IeKTpaﬂbeIVI LUBeT, LOMONHUTENbHbIV LBET. ‘-IepHoe
BelecTBo, 6enoe BewecTso.

2.41o Takoe cBasb Paccena CayHpaepca (LS) ?
3. MeToq casura paBHOBECUIA- ANS KaKWX LIENer NPpMMEHSETCS, OrpaHnyeHms Metoa.
bunet 5

1. Kakune onTnyeckne xapakTepmucTukK MOryT MEHSITbCS MPW KOMMIeKcoobpasoBaHnm?
BaToxpoMHbIlA, FMNCOXPOMHbIA CABUTM.

2. OcHosHou Tepm ans pexmsa(VI). OkpalweHbl nn coeguHeHns penns(VI)?
3. Uto Takoe n306ecTmyecKkmne TOUKM - 0 YEM CBULOETENLCTBYET MX MOSBNEHNE?
Bunet 6

1. Kak SHeprnsa n3ny4yeHms ces3aHa C OJINHOM BONHbI? EanHMub N3MepeHnsa annHbl BOJTHbI. Yrto
Takoe HacTtoTta unanyd4eHums, sojiHoBoe yncno? [nanasoH AnvH BOH BUOUMOrO N3Ny4HeHuns.

2. Kak 06 bACHSIIOT OKpacKy nepmaHraHat- noHa?

3. B kakmx cnyyasx npm koMnnekcoobpasoBaHnn MCMONb3YOT BTOPUYHbIE KOHLIEHTPALMOHHbIE
nepeMeHHble? dyHKUMA 0bpa3oBaHmMs (N) - Kak 3anncbiBaeTcsl, U3nN4eckmnii cMbicn?

Bunet 7

1. OCHOBHOW 3aKOH cBeTonornoweHns. [lainte nosicHeHns 0603HaYeHMSM. YTo 3HaYMT- OKpalleHHas
cucTema nogyuHsaeTcs 3akoHy bJ1b ?

2. Kakue pacTtBopbl Ha3blBaOTCS U3OMONAPHbIMU? [119 Kakmnx Lenen 1 B Kakux cnyvyasx MoXeT ObiTb
NPVYIMEHEH METOA N30OMONSPHBIX cepuin (MeTon XKoba)?
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3. B kakux cnyyasix ons 06 bSCHEHWS OKpaCKN COeANHEHNI MPUMEHSIIOT TEOPUIO KPUCTANNYECKOro
nons? MpueeouTe npuMepsl.

BuneT 8

1. Y70 3HAUMT - B cucTemMe HabnoaaeTcs OTKIOHEHUe oT 3akoHa BJ1b 1 noyemy 310 MOXET UMETb
MecTo?

2. HyBCTBUTENBHOCTb CNEKTPOGDOTOMETPMYECKOM peakunn - YeM onpenenserca?

3. OcHosHol Tepm ansa mapraHdua (l1)? OkpaweHbl 1 coeanHeHnsa mapradua (lll) n noyemy?
Bunet 9

1. YT0 Takoe cnekTp NornoweHnsa? XapakTepuctuky CNekTpa, 4To OHM oTpaxaroTt?

2. MNapameTp pacwenneHns - oT Kakmx oakTopoB 3aBUCKUT?

3. ®yHKUMa obpasosaHns (Bbeppyma) - B Kakmx cnyyasx MCNonb3yeTcs Npy pacyeTax napameTpos
KomnnekcoobpasosaHus ?

Bunet 10

1. MonsipHbIin KO3MAUUMEHT NornoweHns. Pn3n4eckunini CMbICn, Pa3MepPHOCTb, OT Kakmnx pakTopoB
3aBuUCUT?

2. MNpasuna otbopa.

3. MNpasuna otbopa "3anpewatoT" aNeKTPOHHbIE Nepexoabl B coeanHeHunsix mapraHua(ll).Kak
006 BSCHSOT cnabopo30BYO OKPACKy KpuctannornapaTtos conei mapranua(ll)?

Bunetr ¢ 11

1./ccnenoBsaHne npowueccos KOMI'IJ'IeKCOO6pa3OBaHVIFI MEeTOLOOM U3MEpPEHUA
OKUC/INTENBbHO-BOCCTAHOBUTE/IbHbIX MOTEHUMNANOB.

2.AnCOpOUNOHHBIE SIBNEHUS HA PTYTHOM KarnenbHOM 311eKTpoae.

3.Metoapl onpeneneHnd coctasa u yCTOVILlVIBOCTVI KOMMJIEKCHbIX COeOVHEHWIA N0 AaHHbIM
NOTEHUMNOMETPUHECKINX VI3MepeHI/II7I. MeTon COOTBETCTBEHHbIX pacTBOpPOB.

Bunetr @ 12
1.MloHCenekTnBHbIE aNEKTPOObI.
2.MeTtann-KoMnnekCHbIe 3NeKTPoabl.

3.Metoapl ornpeneneHnd coctasa u yCTOW-II/IBOCTI/I, KOMMMIEKCHbIX COeOVHEHWIA MO AaHHbIM
NOTEHUMNOMETPUHECKINX |/|3MepeH|/||7|. MeTopn JleneHa.

buner ¢ 13

1.9nekTpoabl nepsoro poga. KucnopoaHoii anekTpos.

2.YpaBHeHne obpaTnMoli Nonsiporpacgonuyeckoi BOMHbI.

3.CTekNsHHbIN 3NeKTpos.

bBunet @ 14

1.dakTopbl NCKaxarowme opMy NoNsporpadonyeckux KPUBbIX.
2.lloTeHunomMeTpu4eckoe onpeneneHme PpaBHOBECHOM KOHLIEHTpaUMn noHa meTanna.

3.Monsiporpadouyecknii meTon uccnenoaHms. Obwas xapakTepucTvka nonsporpa-nyeckon
BOJIHbI.

Bunet @ 15

1.OCHOBHblE NOHATUS SNEKTPOXUMUN: 3NEKTPOL, ranbBaHn4yeckunin anemeHt, 3C ranbBaHN4eckoro
aneMeHTa, 06paTMbIA SNEKTPOL.

2.MeTon bbeppyma.
3.0npepeneHne KNCNOTHOCTM B HEBOLHBIX Cpenax.
Bunetr ¢ 16

1.WccnepnoBaHne komnnekcoobpas3oBaHnst B CUCTEMAX C Pa3HOPOLHbIMM MraHaamm (onpeaeneHne
cocTasa 1 YCTOMYMBOCTN).

2.KnuHeTnyeckmne Toku B nonsporpacpuu.
3. KncnotHoCcTb pacTBopoB. PyHKLMSA KUCNOTHOCTUN ["amMmeTa
bunetr ¢ 17

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbin Homep 737715 5AE
il YHH

Crpanunua 16 n3 20. — o

o



Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYecKne METOLbI MICCNENOBAHNS KOOPAMHALIMOHHBIX COEANHEHWIA B pacTBOpax”;
020100.62 Xumusi; accucteHT, 6/c Byxapos M.C. , [OUEHT, K.H. (DoueHT) Bbiikosa T.W. , noueHT, K.H. 3ustauHosa A.B.

1.MeTtann-okcuaHble anekTpoabl. CypbMsiHbI 3N1eKTPOA.

2.Metonpl onpeneneHnd coctaea u yCTOW-II/IBOCTI/I KOMMJIEKCHbIX COeOVHEHWIA N0 AaHHbIM
NOTEHUNOMETPUHECKINX |/|3MepeH|/||7|. MeTton ﬂLl,I/IMVIpCKOFO.

3.MeT0A4 HaMMeHbLWNX KBAOPATOB.
BuneTt @ 18

1.AHOOHbIE 1 KaTOAHble BOMHbI B nonsporpadun. YpasHeHue Unbkosmya. Kputepum obpatnmocTm
3NeKTPOAHbIX NPOLIECCOB.

2.MarHuTHble CBOMCTBA a4ep.

3.40epHbli pe3oHaHc.

Bunet €19.

1.MarHnTHble CBOMCTBA MOHO- 1 NMONNSAOEPHbIX KOMMNIEKCHbIX COeANHEHWIA.
2.Metoga Nyw.

3.[NoBeneHvie anepHOro MarHUTHOro MOMEHTa B MarHUTHOM Morne.

Bunet @ 20

1. SKcnepuMeHTanbHble MeToAbl OrnpeaeneHns MarHUTHOM BOCNPUUMHYNBOCTH
2. Penakcaumsa agep B napaMmarHUTHbIX XUOKOCTAX

3. MNoBeneHve aHcambns a4epHbIX CMMHOB B MarHUTHOM Mone

bunet @ 21

1. nﬂaHI/IDOBaHVIe 3KCrNepunMeHTa n MetToanka rnpmuroTtoBneHns o6pa3uos nccnegyembix
paBHOBECHbIX CUCTEM

2. 9KcnepuMeHTanbHble ocHoBbl MeToda JlP.
3. MarHnTHble cBocTBa NapaMarHUTHbIX COMel B pacTBopax.

an/IMepr 9K3aMeHaLNOoHHbIX 61neToB

Bunert 1

1.9KcnepuMeHTanbHble METOLbI ONpeaeneHns MarHUTHOW BOCNPUUMYNBOCTH
2. MarHnTHble cBoCcTBa NONUAAEPHBIX N KNACTEPHbIX COeAVHEHWIA.

3. VloHCenekTnBHbIE 3NeKTpoabl.

Bunet & 2.

1.410 Takoe Tepm? BbiBOA TEPMOB A5 aTOMa Unu noHa KoHgourypauum p2. lNMpreegute npumepsl
aTOMOB ( MOHOB), UMEIOLWMX TaKyt KOHUrypauuio.

2.0npegneneHne ycTon4nBoCT KOMMNEKCHbIX COeAMHEHWIA NPU CTYNEHYaToM
KOMMNnekcoobpasoBaHumm.

3.lNoBeneHne aHcambns A0EepHbIX CNMMHOB B MArHATHOM MoJe

Bunet @ 3

1.3akoH JlambepTta-byrepa-bepa. MpnynHbl OTKIIOHEHUS OT 3aKOHA B pacTBOpax.

2.0unarpammbl Oprena onst MOHOB KOHdgourypaumm d2 B cnabbix nonsix nuranaos. MNpasuna otbopa.
3. MeToabl onpeneneHnsa coctasa U yCTOMYNBOCTU, KOMMIEKCHbIX COeANHEHWI MO AaHHbIM
noTeHumMomeTpudeckux namepeHuin. Metopg JlepeHa.

Bunet @ 4

1. AHOAHbIE 1 KaTOLHble BOMHbI B nonsporpadcuun. YpasHeHne VinbkoBnya. Kputepmm obpatmMocTu
3NEeKTPOAHbIX NMPOLIECCOB.

2. Metopn lNyw.

3. MNpaBuna otbopa "3anpeLwatoT"” aNeKTPOHHbIe Nepexonbl B coeanHeHmsx mapraHua(ll).Kak
06 bsicHAT cnabopo30BYO OKpacky Kpuctannormapatos coneri mapradua(ll)?
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7.1. OcHOoBHas nuTeparypa:

1.Kucenes t0.M., OobpbiHnHa H.A. XMunsi KoOOpAMHALMOHHBIX coeanHeHnii. - M.: Akanemus, 2007. -
352 c.

2.CnekTpohoTOMEeTPUYECKNIA METO NCCNENOBaHUS NPOLIECCOB KOMMNIEKCo0bpa3oBaHnNs B BOLHbIX
pacTBOpax 1 OpraHn3oBaHHbIX cpeaax: yyebHoe nocobue. KasaHb: [6. 1.], 2009.-49 c.

3. ®epnotos M.A. AnepHblil MarHUTHBIN PE30HAHC B HEOPraHMYeckom 1 KOOPANHALVNOHHON XUMUN.
PacTBopbl 1 XnakoCTU[ONEKTPOHHbIN pecypc]. . - M.: duamartnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

4 .bynHukos [.K., EBTioruH I".A., ManctpeHko B.H. MogngoumunpoBaHHblie an1ekTpoabl ans
BONbTAMNEPOMETPUN B XmMnun, bronornm n megmumnHe (Metoabl B xumnn). M.: 13a-Bo "BuHom.
NabopaTtopus 3HaHuUin", 2009.- 416 c.

5. Matpywesa T.H. CeHcopuka. CoBpEMEHHbBIE TEXHONOMMN MUKPO- M HAHOINEKTPOHMKW: Y4ebHoe
nocobue [OnekTpoHHbI pecypc]. / T.H. Matpywesa; MuHuctepcTBo obpasoBaHnst n Hayku Pd.
Cunbupckunin penepanbHbii yHnBepcuTeT. - M.: HAL MH®PA-M; KpacHosipck: Crnbupckuia
doenepanbHbi YH-T, 2014. - 260 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=374604

6. Kapataesa, ®.X. Cnektpockonua AMP B opraHunyeckon xumum / ®. X. Kapataesa, B. B. Kno4ykos
; KagaH. roc. yH-1, XuM. uH-T um A.M. Bytneposa, Hayu.-obpasoBar. ueHTp KasaH. roc. yH-1a
"Martepuanbl n TexHonorum XXI seka".KasaHb: KazaHckuin rocyaapcTBeHHbI yHuBepcutert, 2007. -
154 c.

7.Kaparaesa, ®.X. Cnektpockonus AMP B opraHunyeckon xmmmm: [yaebHoe nocobue] / d. X.
Kaparaesa, B. B. KnoukoB.?KasaHb: KasaHckuin yHneepcutet, 2013.7; 21.4. 1: Obwas Teopus
AMP. Xumunyeckue caosurn 'H un 13C.72013.7130 c.

8. Kaparaesa ®.X., Knouykos B.B. Cnektpockonus SIMP B opraHuyeckon xummun. Hactb I. 2013.
MoapobHocTu: http://kpfu.ru/publication?p_id=68614

7.2. lononHutenbHasa nuteparypa:

1. HeopraHumyeckas xumus: B 3 T.: y4eb. ans CTyaeHTOB By30B, 00y4atoWmxcs No HanpasneHunto
510500 "Xummua" n cneumnanbHoctv 011000 "Xumm / [A. A. Opospos, 0. [1. TpeTbsikos]; noa. peg. tO.
L. TpeTtbsikoBa. Mocksa: Akanemus, 2004- T.1: PN3nKO-XMMUYECKMe OCHOBbI HEOPraHN4eCcKom
xumunn. 2004. - 233c.

2. Komnnekcbl Mmetannos : yuebHoe nocobme ons NeKUMOHHOro Kypca "XuMms KOMMNEKCHbIX
coeguHeHunn". KasaHb : [KasaHckun yHuBepcuteT], 2014. - 97 c.

7.3. UHTEepHeT-pecypcChbl:

Anekcees B. M. n gp. C6opHMK 3aaa4 no ontuMmaaumm: Teopusi, npumepsbl, 3a4adu -
http://www.krelib.com/matematika/1466

BnymeHTans I'. AHopranmkym: B 2-x 1. T. 2 -
http://krelib.com/obshaja_i_neorganicheskaja_himija/3319

EnuHoe okHO gocTyna K obpasoBatenbHbiM pecypcam - http://window.edu.ru/
Kartanor ccbinok Ha xummnyeckme pecypcbl Poccun n 3apybexbs - http://www.chemport.ru

d.X. KapaTaesa, B.B. Knouykos. Cnektpockonus MP B opraHuyeckoin xummn. Yactb 1. Obwas
Teopusa AMP. Xumunyeckune cosurn 1H n 13C. KazaHb: I3gatenbctBo KasaHCckoro yHmBepcureTa,
2013. ? 132 c. - http://kpfu.ru/publication?p_id=44583

tOnbmeToB A.P., Knoykos B.B. Beenenue B AAMP. - http://kpfu.ru/publication?p_id=49069
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNANHDI "CI'IeLI,I'IpaKTVIKyM: Dn3NKO-XMMMYECKNE METOAbI MCCNELOBAHUS
KOOPANHALIMOHHbIX COeAVHEHUW B paCTBOan" npeanonaraeT NCrnonb3oBaHMe clieayowero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMOM YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TUNoBas KoMnnekraums
My/NbTUMEAMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NMPOEKLIMOHHOr0 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 AO0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs KnoyeBbiM
9NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €ANHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, 4TO NO3BONSET MPOBOANTL NEKUMW, NPaKTUYecKme
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrve BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 OOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke ocHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToOmnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
3NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaoCcTaBneH CTyaeHTaM.
OnekTpoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWwmnTy ULMPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NMTepaTypbl Onsl By30B C
ycnoeueM o6s13atenbHOro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5s 06pa3oBaTenbHOro Npouecca 3naHusm ¢
1CMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmaM HoBbix PIOC
BIMO.

OvcumnnuHa obecneyeHa noTeHUMomMeTpamm, crnekTpogpotToMetpamu, AMP-cnekTpoMeTpom,
KOMMbOTEPaMU, MPOEKLIMOHHON TEXHMKOW, y4ebHuKamn n VIHTepHeT-pecypcamu.

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NaaHoM no
HanpasneHnto 020100.62 "Xumnsa" n npodouno NOAroToBkn HeopraHnyeckas xmmus .
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