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Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. Byxapos M.C. (Kadgenpa HeopraHM4eckoi XuMum, XuMmieckuii
nHCTMTYT um. A.M. Bytneposa), Mihail.Buharov@kpfu.ru ; noueHT, K.H. (noueHT) Boiukosa T.U. (Kadbenpa
HeopraHm4yeckom xumun, Xumumdeckuin HCTUTYT uM. A.M. Bytneposa), Tamara.Bychkova@kpfu.ru ; BOUEHT, K.H. (LOUEHT)
3uarguHosa A.B. (Kadhenpa HeopraHmyeckom xumun, Xummdeckuin MHCTUTYT uM. A.M. Bytneposa),
Anna.Ziyatdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

Obyyatolumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

P13NYECKYIO CYIHOCTb SABMIEHWIA, NEXaLNX B OCHOBE yKa3aHHbIX METOAOB U CBSA3b C XMMUYECKUMK NpoLeccamm (C
4MCNOM U COCTABOM 0BPaA3YIOLLMXCS YaCTUL, B PaCTBOPE).

JonxeH ymeTtb:

OPVEHTMPOBATLCS B BO3MOXHOCTAX M OrpaHUYEHNSX NCNOMNb3yeMblX METOAOB ONS aHANUTUYECKUX Lenei n ans
UcCneLoBaHWs peakunii KOMNIeKcoobpasoBaHus.

HonxeH Bnagertb:

TEOPETUYECKMMU 3HAHVSIMM, NO3BOSIIOLMMIA YCTAHOBUTb B3aMMOCBSI3b MEX Y METOAAMM pacyeTa cocTasa u
KOHLIEHTpaLMiA B pacTBOPE W X ONTUYECKMMU, SNEKTPOXMMUYECKMU, PALNOCNEKTPOCKOMNYECKAMM
XapakTepucTrkamu.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

paboTaTb Ha CNEKTPOgOTOMETPaXx, NoTeHumomMeTpax, pH-meTpax, penakcomeTpax;

CTaBUTb SKCMEPUMEHT AN1S U3Y4YeHNs peakuuii KoMnnekcoobpasoBaHus;

OCYILECTBNISATb ONTMMasbHbI BbIOOP METoda NCCNenoBaHUS;

NpPOBOAUTb PacyeTbl COCTaBa KOMMMEKCHbIX YacTuL 1 UX KOHCTAHT 06pa3oBaHns Mo 3KCMNepUMEHTaNbHbIM OaHHbIM.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.AB.11.01 OucumnnuHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHoi obpasosartenbHo nporpammbl 04.05.01 "dyHoamMeHTanbHas U NpuknagHas XMMns
(HeopraHuyeckas xumns)" 1 OTHOCUTCS K AMCUMNIMHAM MO BbIOGOpPY.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6bem gucumunanHbl (MOAyns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM y4yeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb AUCLMIMIMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(oB).

KoHTtakTHasi paboTa - 168 4aca(oB), B TOM yucne nekumm - 0 4aca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 168 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).

CamocTositenbHas paboTta - 48 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNHBI: 3a4eT B 7 CEMECTpE.

4. CopepxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATEeNbHOM paboTbl NO AUCLUNIUHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

Pa3penbl oucuMniuHbl / MX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
flexumu 3aHATUS paboTbl

Tema 1. 3HaKOMCTBO C YyCTPONCTBOM
noTeHumomeTpa. KomneHcaunoHHas
4 |cxema usmepenuns anc Onpenenexne
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Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

MOTEHLIMAN0B 3NIEKTPOI0B CPABHEHUS (KANOMEeSIbHOro, XnopcepebpsiHoro).
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Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl

KOHTaKTHOW paboTbl,
UX TPYA0EMKOCTb

(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble

3aHATUA

paboTbl

CamocrosiTenbHas
paborta

Tema 2. OnpepeneHune cocTaea u
YCTOMYMBOCTM KOMMIEKCOB METOAOM
N3MepeHns NoTeHumnanos
MeTannn4yeckmnx aneKTpoaos.

Tema 3. OnpepnenexHne
OKNCNNTENbHO-BOCCTAHOBUTENBHOIO
noTeHLmana anekTpoaa; coctasa u
yCTOI7I‘-II/IBOCTI/I KOMMeKkcoB MeToooM
n3MepeHnsa oKNCNnTenbHo-
BOCCTAHOBUTENbHbIX MOTEHLUMANO0B.

Tema 4. OnpepneneHune cocTaea u
yCTOﬁQMBOCTM pasHonuraHgHbIX
KOMMNEKCHbIX COEONHEHUA METOA0M
noTeHumnomeTpun.

Tema 5. Pabota Ha pH-meTpe.
pH-meTpuyecknii metoq
ncecnenosaHns pasHOBECUIA.
MpuroToBneHne GygepHbIX
pacTBOpPOB

Tema 6. OnpepnenexHne
KOHLLEHTPALMOHHbIX KOHCTaHT

. |{anccounaunn cnabbix KUCNoT U

OCHOBaHWIN METOOOM
NnoTEeHUMOMETPUN.

Tema 7. OnpepneneHune coctasa u

. [ycTON4MBOCTM KOMMNIEKCOB METOLOM

pH MeTpryeckoro TUTPOBaHMSI.

10

Tema 8. Npaswuna paboTbl ¢
onTnyeckumy npubopamm Cxembl
paboTbl Nprubopos. MNpuroToBneHne
pabounx pacteopos. Beibop
ONTMMaNbHbIX KOHLIEHTPALMA MOHOB
MeTannos,nuraHnos, pH npu
C®P-ncecnepnoBaHum KOMMAEKCOB.

Tema 9. CHaTue cnekTpa
MOrnoweHns nccnesyemoro
Komnnekca, Bolbop paboyeit AnvHbl
BOMHbI, cBeTOodmnbTpa. [NpoBepka
NOAYMHEHUS NCCNEOYEMO CUCTEMbI
3akoHy byrepa-/lambepTa-bepa.

10.

Tema 10. OnpepeneHne coctasa
komnnekca metonom Xoba no
CNEeKTPOPOTOMETPUHECKUM LAHHbLIM.

11

Tema 11. OnpepneneHne coctasa
KOMMNEKCHOro COeAUHEHNS METOO0M

‘lcoBura pasHosecus rno

CNEeKTPOGOTOMETPVNHECKUM LaHHbIM.

12.

Tema 12. OnpepneneHne KOHCTaHTbI
YCTONYMBOCTN KOMMAEKCHbIX
COeOVHEeHNA MeTo40M caBura
paBHOBECUS NO
CNeKTPOPOTOMETPNYECKNM LAHHbIM.

10

13.

Tema 13. CP-onpeneneHne KOHCTaHT
anccoumaumm opraHnyeckmx
peareHToB.

CrpaHnua 513 13.
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I'IporpaMMa ancumnnnHbl "CI'IeLI,I'IpaKTIAKyMZ DU3NKO-XMUYECKe MeToabl MCCNeaoBaHUs KOOPANHAUNOHHbBIX COEOVUHEHWNI B paCTBOan";

04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 14. Cnocobbl MamMepeHust
BPEMEH s 0epHO MarHUTHOM
14.|penakcauun. MpuHUMnsl paboTbl 7 0 0 8 4
AMP penakcomeTpa u ero
HacTpoWka.
Tema 15. Uccneposanue
3aBVICUMOCTU CKOPOCTW penakcauum
NMPOTOHOB B pacTBopax nccnenyeMoro
15. napamarHuTHOro LeHTpa ot / 0 0 10 4
MONSPHOIM KOHLIeHTpaLmmn
nocnegHero.
Tema 16. Pacyet paccTosaHus ot
napamarHUTHOro noHa A0 NPOTOHOB
16.|[koopaMHMPOBaHHbIX MOEKyn BoAbl 7 0 0 8 4
Mo AAHHbIM penakcaunoHHbIX
N3MepeHnin.
Tema 17. I3yyeHme cocTaBa n
YCTOMYNBOCTN MOHOSILEPHOIO
17.|[koMnnekcHoro coeMHeHNs MeToaoM 7 0 0 10 2
MarHUTHO-penakcaunoHHOoro
TUTPOBaHUS.
Tema 18. OnpegneneHne g-goakTopa u
18.|KOHCTaHTbl CBEPXTOHKOr0 7 0 0 8 2
B3aumogmenctamsa no cnektpam I1P.
Tema 19. OnpeneneHne MarHMTHOM
19.|BocnpummMymnBOoCTM 06pasLIOB 7 0 0 8 2
MeTonoMm [yw.
Tema 20. PacueTt marHmTHOM
20.[BOCMPMMMYNBOCTI NapamarHTHbIX 7 0 0 8 4
coner.
UNtoro 0 0 168 48

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)

Tema 1. 3HaKOMCTBO C YCTPOMUCTBOM noteHuuomeTpa. KomneHcaunoHHasa cxeMa usmepeHus agc OnpeneneHuve
NoTeHLManoB 3NeKTPOoAoB CpaBHEHUS (KallOMeNnbHOro, XxnopcepebpsiHoro).

MoTeHUMOMETPNYECKNIA METOL, UCCNENOBAHUS PABHOBECUIA B paCTBOPAX.

"anbBaHnyeckne uenn. CtaHoapTHblE 3HAYEHWNS SNEKTPOAHbIX NOTEHUNANoB. PeanbHble 3HAaYEHUS 3NEKTPOOHBIX
noTteHuUmManos. YpaBHeHne HepHcTa.

OnpegneneHne NOTEHUMANOB 3/1EKTPOLOB (XnopcepedpsaHoro, KanoMenbHOro, XMHIMAPOHHOMO) C MOMOLLbIO
CTaHOapTHOro BOOOPOLHOIO 3MeKTPoaa.

Tema 2. OnpegneneHne coctaBa U YCTOMYMBOCTU KOMM/IEKCOB METO0OM U3MEPEHUs NOTeHLMaNnoB MeTanndeckmnx
3NeKTPOoAoB.

NHomkaTopHble anekTpobl. 3aBUCMOCTb MNOTEHLMANA MHAVKATOPHOMO 3NEKTPOAa OT TEMMEepPaTypbl, QOHOBOrO
anekTponuta. KomneHcaumnoHHas cxema

N3MepeHust aac. STuneHanaMMnHoBble, 6poMUAHbIE, MOOMIOHbIE, PpOAAHMOHbIE, CYNb(PUTHLIE U TMOMOYEBUHHbIE
komnnekcobl cepebpa(l). NayveHne KoMnnekcHblx coeauHeHnii megu(l) ¢ TMOMOYEBMHOM, CyNnbdMT-, NOANA-NOHAMN.

Tewma 3. Onpe.u.eneHMe OKUCNNTENbHO-BOCCTAHOBUTENLHOrO NOTEHLUMana anekTpoaa; cocrasa U yCTON4UBOCTHU
KOMM/1ieKCoB METOO00M U3MEepeHUs OKNCNNTe/IibHO- BOCCTAaHOBUTEJIbHbIX NOTEHLUaNOoB.

NayyeHne KoMNeKCcHbIX COeAUHEHU B OKUCINTENbHO-BOCCTAHOBUTENbHBIX CUCTEMax. PacyeT no ypaeHeHuto HepHcTa
OKMCNIUTENbHO-BOCCTaHOBUTENbHOIO NoTeHumnana cuctemsl Fe3+/Fe2+. 3yyeHne koMnnekcHbIX coeanHeHnin Fe3+ ¢
propua-noHamu. OnpeneneHme KOHCTaHT YCTOMYMBOCTM 1 cocTaBa goTopuaHbix komnnekcos xenesa(lll) no
peaynbTatam NoTeHUMOMETPUYECKNX N3MEPEHUIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 13. EEl YHH
oML

AR 5 AN LM O



Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

Tema 4. Onpe.u.enel-me cocTaBa M YCTOMYMBOCTU pa3HONUraHOHbIX KOMMIEKCHbIX COeANHEHUA METOA0M
noTeHUNOMEeTpUuun.

WN3yyeHre pasHonnraHoHbIX KOMMAEKCHbIX coeamHeHnin Cu2+, Ag+. OnpenenexHve coctasa v yCTOMYMBOCTH
TNOCYNbATHO-NOANOHBIX, TMIOMOYEBMHHO-POAAHMAHBIX KoMMnekcos cepebpa(l). OnpeneneHne coctara u
YCTOMYMBOCTU CYyNb(PUTHO-XNOPULHOrO, TMOCYNbgPaTHO-6poMuaHOro komnnekcos Mmeau(l) no pesynobtatam
NOTEHLIMOMETPUNYHECKNX N3MEPEHNIA.

Tema 5. Pabora Ha pH-meTpe. pH-MeTpuueckuih MeTon, uccnepoBaHus pasHoBecuid. MpurotoeneHue 6ycpepHbIX
pacTteBopoB

MpurotosneHne BygoepHbIX pacTBOPOB: aueTaTHoro bygepa, ammmnadHoro bydpepa, dpoccpatHoro bygpepa, bydoepHo
cmecy 13 brudptanata Kanms U ConsiHoM KMCNoThl, BydhepHOl CMecu 13 SHTapHo KMcnoTbl 1 6ypbl, BydpepHoit cMecu 13
budhTanata kanus u rugpokcuna Hatpusi, bycoepHoi cmecu n3 6opHoOI KcnoThl 1 Bypbl, BydpepHoit cMecu 13
kapboHaTta HaTpus 1 ConsiHOW KNCNoThbl. Viamepermne pH 6ygoepHbiX pacTBOPOB C MOMOLLBIO CTEKNISIHHOMO 3NekTpoaa.

Tema 6. Onpe.u,enel-me KOHUEeHTPaUUOHHbIX KOHCTaHT guccouvauumn cnabbix KUCNOT U OCHOBaHWUI METOA0M
NnoTeHUNOMEeTpPpUn.

pH-MeTpuueckoe TuTpoBaHue cnabbix KACNOT (MypaBbUHOM, YKCYCHOR, MONOYHOW, WAaBENEBOW, MacnsiHon, 6EH30AHOMN 1
BafiepMaHoBOI) U pPacyET KOHCTAHT UX auccoumauuy no metogy bveppyma. pH-MeTpuyeckoe TuTpoBaHme cnabbix
OCHOBaHWi (aMMunaka, aTuneHanammnHa, MMPUanHa) N pacHéT KOHCTaHT Ux guccoumnaumm no metony Bbveppyma.

Tema 7. OnpepneneHue coctaBa U YCTOMUMBOCTM KOMMIEKCOB METOAOM pH MeTpMyYeckoro TMTpoBaHus.

OnpepneneHne pH-meTpryeckMM METOLOM COCTaBa, CTYNEHYaThbIX U 0BLWMX KOHCTAHT YCTOWYMBOCTM KOMIMIEKCHBIX MOHOB
TeTpaammuHmenu(ll), tetpaammuHkobanbTa(ll), TeTpaammuHumHka(ll), tetpaammunnvkens(ll), anatunenomamunmenn(ll),
anatunengnammHumHka(ll), anatnnengnammunukens(ll) n gnatuneHamammHkaamma(ll) npu NOCTOAHHOR MOHHOR cune
pacTBOpPOB.

Tema 8. NMpaBuna pabotbl ¢ onTUYeckummu npubopammn Cxembl paboTbl NpubopoB. NMpurotoBneHne paboumnx
pacTBopoB. Bbibop onTUManbHbIX KOHLEHTPaL A MOHOB MeTalnoB,iuraHpos, pH npu Cd-uccneposaHum
KOMIM/IEKCOB.

Pacuyet onTuManbHbIx KOHLEHTpaLMiA pacTBOPOB B crnekTpogpoToMeTpun. MprrotosneHne paboyrx pacteopos. Beibop
cBeTogoubTPa Npu paboTe Ha POTOINEKTPOKONOPUMETPAX MU paboyelt AnvHbl BOMHLI Npy paboTte Ha
CNEeKTPOGPOTOMETPE ANs CCnenoBaHuns komnnekcoobpasosaHus Fe(lll) ¢ cannumnnosoit, cynbocaniumnoBoin KUCIOTOM
VAN TUPOHOM.

Tema 9. CHsiTUe cnekTpa MOrNoLLEHUS UCC/lieAyeMOro KOMMneKca, Bbibop paboyei ANUHbI BOJHbI,
ceBeTocpunbTpa. NMpoBepka NOAYMHEHUS UCCneayeMon cucTemMbl 3aKoHy Byrepa-Jlambepra-Bepa.

BbiBOO onTUManbHbIX yCJ'IOBI/IVI N3y4eHns paBHOBeCMIZ peaKLl,MI7I KOMI'IﬂeKCOO6pa3OBaHI/I5|. CHsiTne cnekTpa nornoweHns
CuUCTeMbl MmeTann-nuraHg npn 3agaHHbIX 3HAYEHUAX KNCNOTHOCTU pacTBOPOB. npe,ﬂ,CTaBﬂeHl/le rpagovka 3aB1UCUMOCTU
ONTUYECKOWN MNOTHOCTM OT ANMHbI BOMHbI. Onpep,eneHme MakCKMyMa NornoweHnsa n KoadpuumeHTa aKCTUHKUNN.

Tema 10. OnpeneneHue coctaBa Komnnekca metoaom XKoba no cnekTpodpoTOMEeTPMUECKUM AaHHbIM.

MprroToBneHne N30MONSIPHbLIX Cepuit NCCNeayeMon CUCTeMbI NPW NOCTOSIHHOM 3HadYeHun pH. CHsTe cnekTpos
NOrnowWeHns 1 NpeacTaBneHne 3aBUCMOCTM ONTUYECKO NNOTHOCTY NpU paboyelt ANvHe BOMHbI OT KOHLEHTpaLum
nuranga. PacyeT cocTaBa okpaweHHOro MeTannokoMniekca no aKCTpeMyMy KpMBOi Ha rpadorike. OrpaHuyeHunsi Metona
Xoba.

Tema 11. Onpep,eneHMe cocTaBa KOMMJIeEKCHOro coeamHeHns1 MetTogom caosuvura pasHoeecus no
CnekTpohoTOMETPUYECKMM AaHHbIM.

[MpuroToBneHne cepmm pacTBOPOB C NOCTOSAHHBIM coaepXxaHnem noHos xenesa(lll) n pasnuyHbiM cogepxaHmem
nuradpa (canuumnoeas, cynbgpocanmuunosas Kucnota, TMpoH) npy pH=const (koHTponb Ha pH-meTpe). NlamepeHne
ONTMYECKOW NAOTHOCTM PAcTBOPOB, MOCTPOEHME rpadomka 3aBUCMMOCTM ONTUYECKONM MAOTHOCTM OT KOHLEHTpaLmu
nuraHga. OnpeneneHne coctaea no n3nomy Ha kpusol. OnpeneneHne NpeaenbHOro 3Ha4eHNs ONTUYECKON MAOTHOCTU.

Tema 12. Onpep,enel-me KOHCTaHTbl YCTOWYMBOCTU KOMMNEKCHbIX COeAMHEHUA METOA0M CABUra paBHoOBecusi No
CnekTpohoTOMETPUYECKMM AaHHbIM.

MpurotoBneHve cepmmn oKpaLweHHbIX PacTBOPOB C NOCTOSIHHBIM COAEPXaHWEM MOHOB MeTanna 1 pasnnyHbiM
cofepxaHunem nuraHpa npu pH=const (koHTponb Ha pH-meTpe). icmonb3oBaHne KOHKYPEHTHOM peakumn Ans pacyeta
KOHCTaHT 06pa30BaHUs MPOYHBIX KOMMNEKCOoB. [1oCTpoeHMe rpadpmka 1 pacyeT KOHCTaHTbl paBHoBecwKs. MocTpoeHue
rpacprkoB N3MEHeHNs ONTUYECKON MNNOTHOCTN PaCcTBOPOB KOMMIEKCOB OT MOMSIPHOrO COOTHOLWEHNS KOHLEHTpaums
nuraHpa/koHueHTpauns metanna.

Tema 13. CdJ-onpep,eneHMe KOHCTaHT guccouuaunm opraHm4eckux peareHToB.

MprroToBneHNe pacTBOPOB OKPALIEHHbIX CNabbix OPraHUYeECKMX KUCNOT: heHoNndTanemH, METUN-0PaHX, TMMONOBON
CUHWIA. \3aMepeHue onTnYeckoi NnoTHOCTH pacTBopoB Ha pH v nocTpoeHue rpadomka. Matematunyeckas obpaboTtka
MONy4YeHHOM KPMBOWA, pacyeT KOHCTaHT fuccouunaummn. ConoctaBneHme nonyYeHHbIX KOHCTaHT C NUTepaTypHbIMU
DaHHbIMK.

Tema 14. Cnocobbl n3amepeHnsi BpeMeH SaepHO MarHUTHOM penakcauuw. MpuHuunel pa6otbl AMP
penakcomeTtpa M ero HacTpomka.

Teopwus sOepHOro MarHUTHoOro pesoHaHca. CnnHosas penakcaums. Metoabl U3MepeHns BpEMEH CrNH-PELETOYHON 1
CMWH-CNUHOBOW penakcaunn. 3HakomcTeo ¢ AMP penakcomeTpom Minispec coupmbl Bruker. HacTpoiika ontuManbHbIX
napameTpoB npubopa Ans 3IMEPEHUS BPEMEH SAEPHO MarHUTHON penakcauun. IamepeHne n nHtepnpeTtaums
BaXHenwWnx napameTpos cnektpos AMP.
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Tema 15. UccnepoBaHue 3aBMCUMOCTU CKOPOCTU penakcaLuv NpoTOHOB B pacTBOpax uccnenyeMmoro
napamarHUTHOro LeHTpa OT MONISIPHOMN KOHLLeHTpaLuuu nocnenHero.

MpurotosneHne BoOHbIX pacTBopoB conen meau(ll) pasnuyHoi KoHueHTpaumu. MicchenosaHyne 3aBUCMMOCTM CKOPOCTENA
penakcaumn NPOTOHOB B NPUIOTOBNEHHbBIX BOOHbIX PACTBOPAxX OT MOMISAPHON KOHLEHTPaLUN NapamMarHuTHOro noHa.
lMocTpoeHne rpagynpoBOYHOro rpadgouka ong onpenenexuns KoHueHtpauum megu(ll) B BogHom pactsope metonom SAMP
penakcauuu.

Tema 16. PacueT paccTosiHMS! OT NapamMarHMTHOro MOHa A0 NPOTOHOB KOOPAVUHUPOBAHHBLIX MONEKY/ BOAbI N0
DaHHbIM pelakCalMOHHbIX U3MEePEHUNA.

MexaHuaMmbl 94epHOV MarHUTHOW penakcaumm B YUCTbIX XUAKOCTAX U pacTBopax napamarHetukos. CBs3b
KOS(PPULIMEHTOB penakCaunoHHON 30XEKTMBHOCTN C PABHOBECHBbIMU NapaMeTpamy KOMNIEKCHON YacTuLbl B
pacTBope. YpaBHeHns BnombepreHa-ConomoHa. PacyeT pacctosHusi o1 uoHa meau(ll) Lo npoTOHOB KOOPAMHUPOBAHHbIX
MOJIeKyn BOAbl MO U3MEPEHHBIM 3HAYEHNSIM BPEMEH CMNH-CMMHOBOW U CMNH-PELLETOYHOM penakcaumm.

Tema 17. UayueHue coctaBa U YCTOMYMBOCTA MOHOSILLEPHOIO KOMMIEKCHOIO COeAMHEHUSI MeTO40M
MarHUTHO-penakcaluoHHOro TUTPOBaHMUSI.

TeopeTnyeckme OCHOBbI NCCNEOBAHUIA peakumili KoMnnekcoobpasosaHus metogom AMP penakcaumu. KoadbchuumneHt
penakcaunoHHoW achdekTmBHOCTU. MpurotosneHne BogHbIX pacteopos cuctem Fe(lll)-cynbcbocanmumnosas kncnota
unun Cu(ll)-monoyHas kmcnoTa ¢ 3agaHHbIMM KOHLIEHTpaUMAaMM napaMarHMTHOro MoHa u nuraHga. iamepeHue spemeH
ANEPHOWM MarHUTHOW penakcauuv NPOTOHOB B MPUIrOTOBNEHHOM pacTeope B 3aBMcmMMocTu ot pH. NocTpoeHune nonesoro
pacnpeneneHnst obpasyembix KOMMIEKCOB M PACHET UX KOHCTAHT YCTOMYMBOCTM HA OCHOBE MOMYYEHHbIX
SKCNEePUMEHTaNbHbIX AaHHbIX.

Tema 18. OnpepeneHue g-cpakTopa U KOHCTaHTbl CBEPXTOHKOro B3aMMoaencTemsa no cnekrpam IP.

Teopust 9NEKTPOHHOr0 NapamarHWTHOro peaoHaHca. CrMHOBbIV FraMUNbTOHMAH. 3EEMaHOBCKOE B3aMMOLEACTBIE.
N3oTponHoe cBEPXTOHKOE B3aMMoLeCcTBIE. MI30TPOMHOE CynepCcBEPXTOHKOE B3aumoaeincTeme. OnpeaeneHue
napameTpa, 3a4atoLero SHEPro B3aMMOLENCTBNS BHEWHENO MarHWTHOIO NONS C 3NEKTPOHHbLIM CMIMHOM (g-ghakTopa), 1
KOHCTaHTbl CBEPXTOHKOIO B3aMMOLENCTBUS NapamMarHUTHbIX LEHTPOB U3 cnekTpos IMP.

Tema 19. OnpepeneHne MarHUTHOM BOCMPUUMUYMBOCTU 0Opa3L.oB MeToaom Myn.

METOObl NU3MEPEHNS MArHUTHOW BOCMPUMMHYUBOCTU: METOLbI, OCHOBAHHbIE HA U3MEPEHNN CUMbI, OENCTBYIOWEN Ha
obpasel B MarHUTHOM MoJie, U MHAYKLUMOHHbIe MeToabl. [lnamMarHeTnam 1 napaMarHetuam. 3akoH Kiopu. 3akoH
Kiopu-Belicca. VIamepeHne MarHUTHOM BOCNPUMMYMBOCTU CONEl NapaMarHUTHbIX MOHOB MeToaoM [yn. ViamepeHne
MarHuMTHOI BOCMPMMMYMBOCTY MeTonom Papanes.

Tema 20. PacyeT MarHUTHOW BOCNPUMMYMBOCTM NMapaMarHUTHbIX CONeNn.

MNMpupona napamarHeTnama metannos. MarHuTHbIe CBOMCTBA KOMMNIEKCOB d-NepexoaHbix MeTannos. PacwenneHue B
Hynesom none. YpasHeHue BaH-®Pneka. Pacyetr MarHutHOM BOCNPUMMHYMBOCTM NapaMarHUTHbIX conei. BnmsaHue
OVNCKPETHOCTN SNEKTPOHHbBIX COCTOSIHUIA HA MarHUTHYIO BOCMPUUMYMBOCTb METASNOB C Y4ETOM YETHOrO UNN HEYETHOro
4ymcna 3NeKTPOHOB B HUX.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUUInInHe (MOAaYIHO)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HeNocpencTBEHHOrO y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YuTaT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONMHSOT 3aaHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

Nebyxoe B. U., Okapa A. W., MaentoyeHkosa J1. 1. Dnsnko-xmmMmyeckne MeToapl NCCNenoBaHUS -
https://e.lanbook.com/book/4543#book_name

MarHuTHble MeToabl B xumun (MITY) - http://www.chem.msu.ru/rus/teaching/kazin/kazin.pdf

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 13. EEl YHH
oML

AR 5 AN LM O



Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

®depnotoB M.A. SloepHbI MAarHUTHBIV PE30HAHC B HEOPTraHNYeCKOoM 1 KOOPAMHAUMOHHON XuMun. PacTBopbl U XXUOKOCTH -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

Dusnko-xmmmnyeckme 1 unsnyeckre Mmetoapl aHanusa - https://studfiles.net/preview/5246066/page:2/
®dunaunko-xmmmnyeckue Mmetoabl uccnenosaHus (M) - http://www.chem.msu.ru/rus/teaching/goodilin/meth.pdf

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauunn.

B choH e OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpyeMbIM peadynbTataM 0by4eHus o SUCUUnIvHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWSI OLEHKM MO ANCUMNNHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0byHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oncumnianHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHVe gucuMNAUHLI (MOSYNS) NPeLnonaraeT U3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTyMHa 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (MO0 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKUM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

OneKTPOHHbIE N30aHUA BOCTYMHbI LUCTAHLUMOHHO 13 NoBoi TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuUTeT". Mpu MCNONb30BaHUM NeYaTHbIX N3naHWA GUbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AuCUMNAMHbL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Anekcees B. M. n gp. C6opHvk 3apay no ontummaauun: Teopus, npuMepsl, 3anayu -
http://www.krelib.com/matematika/1466

BnymeHTanb I". AHopranukym: B 2-x 1. T. 2 - http://krelib.com/obshaja_i_neorganicheskaja_himija/3319
EnvHoe okHO focTyna k obpasoBatefibHbIM pecypcam - http://window.edu.ru/
Karanor ccbinok Ha xumuyeckme pecypcbl Poccum n 3apybexbs - http://www.chemport.ru

@.X. Kapataesa, B.B. Knoukos. Cnektpockonust AMP B opraHnyeckoi xumun. YacTb 1. Obwas teopus AMP.
Xumuyeckne casurn 1H n 13C. KasaHb: N3paTtenbctBo KasaHckoro yHueepcuTeTa, 2013. ? 132 ¢. -
http://kpfu.ru/publication?p_id=44583

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

na6opaTopr|e Nab. 3aHsaTus npegHa3Ha4YeHbl ons yrny6neHHoro n3yv4eHnsa TeopeTnyecknx sonpocos ancumnimHbl n

pa60Tb| oBnafgeHnsa coBpeMeHHbIMN SKCNepnMeHTaibHbIMKM MeTOAaMn Haykn, yMEHUEM pellaTb npakTtn4eckmne
3aaadnm nytemMm noCctaHoOBKM OnbiTa. 3KCI'IepI/IMeHT npegnonaraet yceBoeHne HOBOro 3HaHuns 4yepes atan
mMaTtepunanbHOro neiicteus. J1ab. 3aHsATMSA npoBoOATCA B cneunanbHO 060py,D,OBaHHbIX na6opaTop|/|9|x,
OHM NPOBOOATCA B nogrpynnax, npenonasarenem, senyumm ceMmHapckmne n na6opaTopr|e 3aHATUA.
HDOBe,ﬂeHVIe XNMNYECKOro aKcnepnMeHTa ce4a3aHo C MOBbIWEHHOM ONAaCHOCTH, noaToMy pa60TaTb B
na6opaTop|/|v| MOXHO TOJIbKO MOC/ie OCHOBATEIbHOWA npenBapMTeanoM noaroToBkn. I'Ipm noaroToBku
K na6opaTopr|M pa60TaM CTydeH ncnonb3yet pekoMeHOoBaHHbIE npenonasarenem y'-le6HI/IKI/I n
y'-|e6Hb|e I'IOCO6I/|$1, pykoBoacTea no BbIMNOJIHEHUKO nab. pa60T, n3y4vaert npu HeobxoAuMoCTK
MHCTPYKUMN NO NCMNOJIb30BAHUIO ﬂpl/l60p08. Ha nab. 3aHsTtus CTyaeHT 06513aH npnxoanTb
TeopeTn4Heckn NnoarotoBNEeHHbIM. CTy,D,eHT OONXeH 3HaTb npasnna TeXHUKn 6630HaCHOCTI/I,
YCBOGHHbIIZ TeOpeTMLIeCKMIZ marepuan, OTHOCSIWNIACS K faHHoW nab. pa60Te; N3y4nTb cooepxaHune n
nops0o0K BbIMOTHEHUA nab. pa6OTbI; 3HaTb NpuHUMNbI OencTens n npasunna pa6OTbI Cc
N3MepuUTeNbHbIMA np|/|60paM|/|; noarotoBnTb OTBETbI HA I'IpI/IBe,D,éHHbIe B MeTOOMn4eCKOM pyKoBOACTBE
KOHTPONbHbIE BOMNPOCHI; BbINMONMHNTb HeobxoAuMbIi 06 BbEM npenBapuTesnbHbIX paC‘-IéTOB n
NnPpUroToBnTb Tabnuubl ONs BHECEHUS 3KCNnepuMeHTabHbIX 3HAYEeHWN; YETKO 3HATb 1 npencrasnATb,
Kakas xmMm4eckas nocyna n Kkakme peakTtumsbl HeobXoAMMbI A5 BbINOMHEHUS! KaX 10ro onbITa; yMeTb
3anncbiBaTtb ypaBHEHUA BCEX BCTPEHAOWMNXCA B nab. pa60Te XNMNYeCKnX peakuuns.

camocTos- | CamocTosiTenbHas paboTa NPOBOOMTCS C LENblo YriybneHns 3HaHuin no aucumnivHe u

TenbHas npemdycMaTtpveaer:

paboTa - YTeHWe CTydeHTaMn PeKOMEHO0BAHHO NMTepaTypbl U YCBOEHNE TeopeTNYecKoro Matepuana
ONCUNNAVHBI;
- NOArOTOBKY K MPaKTUYECKUM 3aHSATUAM, nabopatopHbiM paboTtam;
- paboty ¢ VIHTEpPHET-NCTOYHMKAaMMK;
- NOAroTOBKY K cAade NpakTuyeckmx padoT, BhINOMHEHWIO TECTOBLIX 3a0aHuii U clade aK3aMeHa.
MnaHnpoBaHWe BPeMeHu Ha caMoCcToATeNbHYO paboTy, HeOOXOAMMOro Ha M3yYeHne HaCcTosIWen
OMCLUWNAVHBI, CTYAEHTaM flydile BCero OCyWecTBNsSTb Ha BECb CEMeCTp, NpedycMaTpmeas npw aToM
perynspHoe NoBTopeHve NpoiaeHHoro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha nekuusiX,
HEe0oBX0IMMO PErynsipHo OOMOMHSTL CBeAEHUSMU U3 IMTEPaTypPHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyein nporpamMme gUcLMNAMHbBL. o Kax oo U3 TeM ANs CaMoCTOATENbHOrO U3y4eHus,
npuBeaeHHbIX B paboyeit NporpaMMe OUCLMMAMHBI CiedyeT cHavyana npoYntath PeKOMeHO0BaHHYI0
nuTepatypy 1 npu Heo6X0ANMOCTM COCTaBUTL KPATKWM KOHCTEKT OCHOBHbIX MOMOXEHWIA, TEPMUHOB,
CBeeHN, TpebyloWrx 3anoMnUHaHNs 1 SBASIIOWMXCS OCHOBOMONaraowymMm B 3Toin Teme 1 ans
OCBOEHMSs MOCNenyowWwmnx pasnenos Kypca.

3auet YcneluHas noAroToska K 3a4éTy BO3MOXHA NMib B Clly4ae CMCTEMaTNYeCcKol CaMOCTOSTENbHO
paboTbl B X04e Bcero ceMecTpa. HenocpeacTBEHHO Nepen 3a4ETOM HeoOX0AMMO NPoYMTaTh BCe
KOHCMEKTbI NEKLUI, OCBEXUTb B NaMsATV N1abopaTopHbIe OMbiThl 1 PelleHnst TUMoBbIX 3aaad. Mpu
pelieHn 3a8aHnin B GuneTte Ha 3a4éTe ANA paLMoHaNbHOro MCNONb30BaHUS OTBEAEHHOrO BPEMEH!
flydile BHa4ane oTBeTUTb Ha BOMPOCHI, KOTOPbIE BbI3bIBAKOT MEHbILE BCEro 3aTpyaHeHWi, pelnTb
pacyéTHble 3a4a4u, a Nocne BePHYThCS K 3a4aHUAM MOBbILEHHOW CMOXHOCTM.

10. MepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJuYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0BYYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun 4Jis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.
CneuvannsmposaHHas nabopaTopus.
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Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yuebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHpameHTanbHaa v npuknagHas xummsa" u cneumanusaummn "HeopraHmdeckas Xmmns'".
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Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
04.05.01 "dyHpameHTanbHas v npuknagHas xmmmns".

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.11.01 CneunpaktnkyM: ®uU3nko-xuMmn4ecKkme MeToabl
ncenenoBaHns KOopaNHaLUNOHHbBIX COEANHEHWI B pacTBopax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

OcHoBHas nuTeparypa:

1.AxmeToB H.C. Obwas 1 HeopraHnyeckas xuMus [SnekTpoHHbIi pecypc] : y4ebHuK. - SnekTpoH. gaH. - Cl16. : laHb,
2014. - 752 c. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=50684

2. bentoctuH, A.A. ToTeHUMOMETPUS: PU3NKO-XMMUYECKME OCHOBbBI 1 NPUMEHeHNs [DNeKTPOHHBIA pecypc] : y4ebHoe
nocobue. - OnekTpoH. AaH. - Cl6. : JlaHb, 2015. - 336 c. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=60646

3. ODamackuH, B.B. 9nekTpoxmmus [OnekTpoHHbIl pecypc] : yuebHoe nocobue / B.6. OamackuH, O.A. MNetpuia, [.A.
LmpnuHa. - 9nekTpoH. aaH. - Cl6. : JlaHnb, 2015. - 672 c. - Pexum pgoctyna:
http://e.lanbook.com/books/element.php?pl1_id=58166

4. bepnotos, M.A. AAaepHbI MarHUTHbIA PE30HAHC B HEOPraHWYeCKOon 1 KOOPAMHALIMOHHOW XuMun. PacTBopsl 1
XNOKOCTW [SneKTpoHHbIN pecypc] : moHorpadms / M.A. ®epnoTos. ? OnekTpoH. AaH. ? Mockea : ®duamatnut, 2010. ?
384 c. ? Pexum poctyna: https://e.lanbook.com/book/2151

5. Matpywesa T.H. CeHcopuka. COBpeMEHHbIE TEXHONOTMIN MUKPO- U HAHO3NEKTPOHUKK: YuebHoe nocobure
[OnekTponHbIf pecypc]. / T.H. MaTpywesa; MuHnctepcTBo obpaszoBaHust u Hayku P®D. Cubupckunii dpenepanbHblii
yHuBepcuter. - M.: HALL MH®PA-M; KpacHosipck: Cnbupckuii doenepansHbili yH-T, 2014. - 260 c.

Pexum poctyna: http://znanium.com/bookread.php?book=374604

6.Kaparaesa, ®.X. Cnektpockonus AMP B opraHunyeckoi xummu: [ydebHoe nocobue] / ®. X. Kapartaesa, B. B.
KnoukoB.?KasaHb: KasaHckuii yHneepeutet, 2013.; 21.4. 1: Obwas teopus AMP. Xumuyeckue coeuru. 2013. - 130 c.

7. Kapataesa ®.X., Knoykos B.B. CnekTtpockonus AMP B opranudeckom xumun. Hactb |. - KasaHb: KazaHckui
yHuBepcuteTt, 2013. - 130 c. (Ans cTyneHTOB 1 acnMpPaHTOB XUMUYECKOTrO 1 BMONOrnyeckoro gpakynbteTos) Pexum
noctyna: http://kpfu.ru/publication?p_id=68614

JononHuTtenbHas nuteparypa:

1. HeopraHunyeckas xmmusi: B 3 T.: y4ed. ons cTyAeHTOB BY30B, obydyatowmxcsi no HanpasneHuto 510500 'Xumuns' n
cneumanbHoct 011000 'Xumm / [A. A. Opoapnos, tO. [. TpeTtbskos]; non. pen. tO. [1. TpeTbsikoBa. Mocksa: Akagemus,
2004- T.1: PU3NKO-XMMUYECKME OCHOBBI HEOpPraHuyeckon xumun. 2004. - 233c.

2. Komnnekcbl MmeTannos : yuebHoe nocobue Ans NeKLUMOHHOro kKypca "XuMns KOMINEKCHbIX coeanHeHuii'. KasaHsb :
[KaszaHcknii yHuBepcuTteT], 2014. - 97 c.
3.Kncenes [0.M., OobpbiHnHa H.A. XnMns KOOpAMHALMOHHBIX coeauHeHnid. - M.: Akagemus, 2007. - 344 c.

4.CnekTpodhoTOMETPMYECKUIA METOL NCCNEeA0BaHUS NPOLIECCOB KOMMNEKCO0Opa3oBaHMsl B BOLHbIX pacTBopax v
opraHM3oBaHHbIX cpenax: yuebHoe nocobue. KasaHb: [6. 1.], 2009.-49 c.

5. KapataeBa, ®.X. Cnektpockonus AMP B opraHuyeckoi xumun / @. X. Kapartaesa, B. B. Knoukos ; KasaH. roc. yH-T,
XuM. nH-T um A.M. Bytneposa, Hayy.-o6pasosart. ueHTp KasaH. roc. yH-Ta 'Matepuansl n TexHonorum XXI seka'. -
KasaHb: KazaHckuin rocynapcteeHHbIn yHusepeuteT, 2007. - 154 c.

6. BynHukog, I'.K. MooncnumpoBaHHble 3NeKTPoabl ANs BONbTAMMEPOMETPUM B XUMUKU, BUONOrn 1 MeanLmHe

[OnekTpoHHbI pecypc] / I.K. ByoHukos, I.A. EBTioruH, B.H. MalicTpeHko. - SnekTpoH. aaH. - Mockea : IagatenbcTBo
'Nabopatopus 3HaHuiA', 2015. - 419 c. - Pexunm pgoctyna: https://e.lanbook.com/book/90273
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Mporpamma oucuunnmHbl "CneunpakTukym: Prsmko-XxmMMmyeckme MeToapl CCNnenoBaHns KOOPANHALMOHHbBIX COEAUHEHWI B pacTBopax”;
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.11.01 CneunpaktnkyM: ®uU3nko-xuMmn4ecKkme MeToabl
ncenenoBaHns KOopaNHaLUNOHHbBIX COEANHEHWI B pacTBopax

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas 1 NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

"oa Havana obyyeHus no obpasosatenbHo nporpamme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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