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I'Iporpam;(a ovcumnnviel "CneunpakTukym: Gramko-XMMn4eckne MeToLbl MICCNenOBaHNS KOOPAMHALIMOHHBIX COEAMHEHWA B pacTBopax”;
04.03.01 "Xummng".

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

04.03.01 "Xumns".

Mporpammy nmMcuunnuHel paspaboTan(a)(n) ctapwmii npenofasarens, K.H. Byxapos M.C. (Kadenpa HeopraHuyeckon
XMMmnm, Xumumdeckuin nHetutyt um. A.M. Bytneposa), Mihail.Buharov@kpfu.ru ; poueHT, k.H. (ooueHT) boiukosa T.U.
(Kagpenpa HeopraHuyeckom xummm, Xummyeckuin MHCTUTYT uM. A.M. Bytneposa), Tamara.Bychkova@kpfu.ru ; noueHrT,
K.H. (ooueHT) BusarauHosa A.B. (Kadbenpa HeopraHn4yeckoin xmmmm, Xummdeckuin nHctutyT um. A.M. Bytneposa),
Anna.Ziyatdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PacwumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE N KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n camoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTaNnbHbIX Pa3fenoB XMMUW NpY PeLIEeH NPOPECCUOHANbHBIX 3aAau

OriK-2 BnageHneM HaBblkaMu npoeeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMU
CUHTEeTU4YeCKUMUN N aHaANTUTU4eCKMMnN MetTooamM nony4yeHunsa n nccnenoBsaHmn4
XUMNYECKUX BeLWeCTB A peaKLLMVI

OriK-3 CMOCOBHOCTbIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLWMVH B
npodpeccnoHanbHom OesTeNbHOCTU
Or1K-6 3HAHMEM HOPM TEXHUKM 6e30MNacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKMX YCIOBUSX
MnK-1 CMOCOBHOCTBIO BLINONHATL CTaHAAPTHBIE ONepaLuy No npeanaraeMbiM METOANKAM
nK-2 BnageHneM 6a30BbIMM HaBblkaMy UCMONIb30BAHUS COBPEMEHHOI annapaTypbl npu
NPOBEAEHMUN HAYYHbIX UCCNEN0BaHN
NnK-3 BrafeHneM CUCTEMON dPyHOAMEHTANIbHbBIX XMMUYECKUX MOHATUN
NnK-4 CNOCOBHOCTbLIO MPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI U
3aKOHOMEPHOCTM Pa3BUTMS XMMUYECKOW HayKX NPy aHanmM3e nosy4yeHHbIX
pes3ynbTaToB
nK-7 BnafLeHueM metogamm 6e3onacHoro obpalleHuns C XMMUYECKMMU MaTtepuanamm ¢

Y4ETOM UX PU3NHECKMX 1 XMMWNYECKMX CBOWCTB

Obyuvarowunitcs, OCBOMBWNIA AUCUMNANHY (MOOYb):

JonxeH 3HaTb:

PU3NYECKYIO CYLHOCTb SBMEHUIA, NeXallnX B OCHOBE yKa3aHHbIX METOLO0B 1 CBSA3b C XMMUYECKMMY npoLeccamm (C
4MCNOM 1 COCTaBOM 0Opa3yoLMXCS YaCTUL, B PACTBOPE).

JlonxeH ymeTb:

OPUEHTMPOBATBLCS B BO3MOXHOCTAX Y OFPaHNYEHMSAX MCNONb3YEeMbIX METOAOB AN aHANUTUYECKMX Lenein n ans
uccnenoBaHns peakumii KomnnekcoobpasoBaHms.

HonxeH Bnagetb:

TEOPETUYECKMMU 3HAHVSIMM, NMO3BONSIOLMMUA YCTAHOBUTb B3aMOCBSI3b MEX Y METOAAMM pacyeta cocTasa u
KOHLIEHTpaLMiA B pacTBOPE W X ONTUYECKMMU, BNEKTPOXMMUYECKMM, PaLNOCTIEKTPOCKOMUYECKMM
XapakTepucTrkamu.

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

paboTtatb Ha CnekTpodgooToMEeTpax, NoTeHUMoMeTpax, pH-meTpax, penakcomeTpax;

CTaBUTb 9KCMEPUMEHT ANs U3YHeHNsl peakLuii KoMNnekcoobpasoBaHms;

OCYLIECTBNSATL ONTUMasbHbIV BbIOOP MeToAa NCCNeaoBaHUS;

NMPOBOANTL PACHETbl COCTaBa KOMMMNEKCHBIX YaCTWL, U X KOHCTaHT 06pa3oBaHns No 9KCNepUMEHTabHbIM AaHHbIM.
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtoYeHa B pasgen "B1.B.0B.11 OucumnnnHbl (Moaynn)" OCHOBHON NpodhecCuoHanbHom
obpaszoBatenbHoii nporpammbl 04.03.01 "Xnmusi (He NpeaycMOTPEHO)" U OTHOCUTCS K AUCLMNANHAM Mo BbiBopy.
OceauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O6bem gucuMnIMHLI (MOAYNS) B 3a4eTHbIX eAuHMLaX C YKa3aHueM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U Ha CaMOCTOSITEeNIbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOoCTb ANCLMIMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 128 4aca(oB), B TOM 4yucne nekumm - 0 4aca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 128 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).

CamocTositenbHas paboTa - 88 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMUHBIL: 3a4eT B 7 CEMECTpE.

4. CopepxaHue AUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)
Bupabl n yachbl
KOHTaKTHOW paboTbl,

Paspenbl pucuMnavHbl / MX TPYAOEMKOCTb CamocTosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
3aHATUSA paboTbl

Nexkuun

Tema 1. 3HaKOMCTBO C yCTPONCTBOM
noTeHumomeTpa. KomneHcaumoHHas
1_|cxema namepenns anc OnpepeneHne
" |noTeHUManoB aNekTPOLOB CPABHEHNS
(kanomenbHoro, xnopcepebpsiHoro).

Tema 2. OnpepneneHne cocTasa u

5 YCTOMYMBOCTM KOMMSIEKCOB METOA0M
" |[u3mepeHns noTeHumnanos

MeTanIn4eckmnx 3neKTpoaos.

Tema 3. OnpepnenexHne
OKNCNNTENbHO-BOCCTAHOBUTENIBHOIO
5 [noTeHuMana anekTpoaa; cocTasa u

) yCTOI7|‘-IVIBOCTVI KOMMiekcoB MeToO0M
n3MepeHnsa oOKNCNnTenbHoO-
BOCCTAHOBUTENbHbIX MOTEHLUMANOB.

Tema 4. OnpepeneHne cocTaea u
4 YCTOMYMBOCTW pa3HOAMraHaHbIX

" |[KOMANEKCHbIX COeAMHEHUIA METOLOM
NOTEHLMOMETPUMN.

Tema 5. Pabota Ha pH-meTpe.
pH-mMeTpuyeckunin metoq

5. [uccnenosaHus paBHOBECUI. 7 0 0 4 4
MpurotoBneHue BydepHbIx
pacTBoOpoOB

Tema 6. OnpepnenexHune
KOHLEHTPAUWNOHHbIX KOHCTAHT
6. |amccoumvaumm cnabbix KUCIOT U 7 0 0 4 4
OCHOBaHW METOOOM
NOTEHUNOMETPUMN.

Tema 7. OnpepneneHune cocTtasa u

7. [yCTOMNYMBOCTW KOMIMNEKCOB METOOO0M 7 0 0 6 4
pH mMeTpnyeckoro TMTpoBaHus.

CrpaHnua 4 n3 12.




Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 8. Mpasuna pabotbl ¢
ontuyeckumm npmbopamm Cxembl
paboTbl Npnbopos. MpurotoBneHne
8. [pabounx pacTteopoB. Beibop 7 0 0 6 4
ONTMManbHbIX KOHLEHTPaLNA NOHOB
MeTannoB,nuraHgos, pH npu
C®d-uccnenoBaHnmn KOMMNEKCOB.

Tema 9. CHaTue cnekTpa
MOrNOLWEHNS NCCNESYEMOrO
9. [Komnnexca, BbIGOp paboyeit onuHbI 7 0 0 8 6
" |BONHbI, cBETOGMNbTPA. MNpoBepka
NOAYUHEHUS UCCNEeaYEMOIA CUCTEMBI
3akoHy byrepa-/lambepTa-bepa.
Tema 10. OnpepneneHne coctasa
10.|komnnekca metonom XKoba no 7 0 0 8 6
CNEKTPOPOTOMETPUHECKMUM OAHHbIM.

Tema 11. OnpepneneHne coctasa

11. KOMMMIEKCHOro coegnHeHnsa MetTooom 7 0 0 8 4
caBura paBHoBecus no

CMEeKTPOPOTOMETPUYECKUM OaHHbIM.

Tema 12. OnpepeneHne KOHCTaHTbl
YCTONYMBOCTM KOMMEKCHbIX
12.|coeomHeHnin MeToooM casura 7 0 0 10 6
paBHOBECUS NO
CNEeKTPOPOTOMETPNYECKNM LAHHbIM.

Tema 13. CP-onpeneneHne KOHCTaHT
13.|anccoumnaunm opraHnyeckmx 7 0 0 6 4
peareHToB.

Tema 14. Cnocobbl n3MepeHns
BPEeMeH A0epHON MarHMTHOM
14.|penakcauum. MpuHumnbl paboTbl 7 0 0 6 4
SAMP penakcomeTtpa v ero
HacTpomka.

Tema 15. NccneposaHune
3aBUCMMOCTM CKOPOCTU penakcawmm
15. NPOTOHOB B pacTBOpax Mccneayemoro 7 0 0 6 4

napamarHuTHoOro LueHTpa ot
MONSIPHOM KOHLIEHTpaLmm
nocnemHero.

Tema 16. Pacuet paccTogaHus ot
napamarHMTHOro noHa no NPoToHOB
16.|[koopAMHMPOBaHHbBIX MOMEKyN BOAbI 7 0 0 6 4
Mo OaHHbIM penakcauoHHbIX
N3MepeHni.

Tema 17. U3yveHue coctasa n
YCTOMNYMBOCTU MOHOSOEPHOMO

17.|[koMnnekcHoro coeanHeEHNs METOA0M 7 0 0 6 4
MarHUTHO-penakcaunoHHOoro
TUTPOBaHUS.
Tema 18. OnpegneneHne g-goakTopa u

18.|[KOHCTaHTbI CBEPXTOHKOrO 7 0 0 6 4

B3avmMogencTaus no cnekrpam OlP.

Tema 19. OnpeneneHne MarHMTHOM
19.|BocnpumMumBoCcTM 06pasLoB 7 0 0 6 4
mMeTomoMm [yw.

Tewma 20. PacyeT marHuTHOM
20.[BOCMPMMMYNBOCTI NapamarHTHbIX 7 0 0 6 2
coner.

CrpaHnua 513 12.




Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

NToro 0 0 128 88

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. 3HaKOMCTBO C YCTPOMCTBOM noTeHuuoMeTpa. KomneHcaumnoHHasi cxeMa uamepeHust aac OnpeneneHuve
NoTeHUManoB aNeKTPOAO0B CpaBHEHUS (KalloOMeNbHOro, Xopcepe6bpsiHOro).

MNMoTeHumMomeTpu4ecknii MeTon NccnenoBaHns paBHOBECUI B pacTBopax.
"anbBaHM4yeckne uenn. neKTpoaHble NoTeHunansl. YpasHeHne HepHcra.
OnpegneneHue NOTEHLMANoB 3NeKTPOLOB CPaBHEHUS

Tema 2. Onpe.n.enel-me cocTaBa M YCTOMYMBOCTU KOMMNIEKCOB METOA0M U3MepeHUsi NOTEeHUManoB MeTaIn4eckKux
ANIeKTponoB.

NHomkaTopHble anekTpobl. 3aBUCMOCTb NOTEHLMANA MHAVKATOPHOMO 3NeKTpoaa 0T TeMMepaTtypbl, QJOHOBOrO
anekTponuta.KomneHcaumoHHas cxema

namepeHus aac. MayyeHne KOMNNEKCHbIX coeanHernin Cu2+, Ag+.

Tewma 3. Onpe.u.eneHMe OKUCNNTEeNIbHO-BOCCTAHOBUTE/IbHOIO NoTeHunana aneKkTpoaa,; cocraesa u yCTOW-WIBOCTVI
KOMM/1IeKCoB MeTO00M U3MepeHns OKNCNnNTe/ibHO- BOCCTAaHOBUTEJIbHbIX NOTEHL UaNOoB.

OxmcnnTenbHO-BOCCTAHOBUTENbHBIE CUCTEMBI. OKMCANTENBHO-BOCCTAHO-

BUTENbHbIA NoTeHuuan cuctemol Fe3+/Fe2+. MsyuyeHne komnnekcHbIx coeamHeHmnin Fe3+ co dpropna-noHamum.
Tema 4. OnpepeneHne coctaBa U YCTOWYUBOCTM Pa3HONUraHAHbLIX KOMMIEKCHbIX COeAUHEHMA METOA0M
noTeHUuomMeTpuu.

N3yyeHre pasHonuraHoHbIX KOMMAEKCHbIX coenmHeHunin Cu2+, Ag+.

Tema 5. Pa6ota Ha pH-meTpe. pH-MeTpuueckui MeToq uccnenoBaHus paBHoBecuid. MpurotosneHue 6ycpepHbix
pacTBOpOB

MpuroToBneHne BygoepHbIX pacTpoB U n3mepeHne pH bydbepHbix

pacTBOpOB.

Tema 6. OnpepeneHne KOHLEHTPALMOHHbIX KOHCTAHT Auccouuauum cnabbix KUCNOT U OCHOBaHWUIA METO40M
noTteHuMomMeTpun.

OnpegneneHne pH-MeTpnyeckum METOLOM KOHCTaHT Anccoumaumnm cnabbix

KUCNOT (MypPaBbWHOM, YKCYCHOM, MOSTOYHOW, WaBenesoi) cnabbix

OCHOBaHWiA (aMMmnaka, aTuneHgmamMmHa).

Tema 7. OnpepneneHue coctaBa U YCTOMUMBOCTM KOMMIEKCOB METOAOM pH MeTpMyeckoro TMTpoBaHus.
OnpepeneHne pH-mMeTpuyecknm METOAOM COCTaBa Y KOHCTAHT YyCTONYMBO-

€TV aMmmayHbix komnnekcos Cu2+, Ni2+, Zn2+ n gp.

Tema 8. NMpasuna pabotbl ¢ onTuueckumm npubopamm Cxembl paboTbl Npubopos. NMpurotoBneHue pabounx

pacTBOpPOB. Bbl60p ONTUMalbHbIX KOHLEHTPaLUi MOHOB MeTannos,anraHnos, pH npu Cd-uccneposaHumn
KOMMJ1IeKCoB.

PacueT onTuManbHbIX KOHLEHTpaLUiA pacTBOPOB B cnekTpogpoToMeTpun. MpurotosneHne paboyrx pactesopos. Buibop
cBeTogunbTpa Npu paboTe Ha POTOINEKTPOKONOPUMETPAX MU paboyelt AnvHbI BOMHLI Npy paboTte Ha
CNeKTPOGPOTOMETPE ANs UCCnefoBaHns komnnekcoobpasosaHus Fe(lll) ¢ cannumnnosoit, cynbcocanuumnoBoi KUCNOTOM
VAN TUPOHOM.

Tema 9. CHATMe cnekTpa NOrNoLLEeHUs UccesyemMoro Komnnekca, Bbioop paboyei ONUHbI BOJHbI,
cBeTocpunbTpa. NMpoBepka NOAYMHEHUS UccneayeMon cucTemMbl 3aKoHy Byrepa-Tlam6epra-Bepa.

CHATUe cnekTpa NornioweHns CUcTeMbl MeTann:uraHa npu onpeaeneHHoM pH. MpeacraeneHune rpagovka 3aBUCUMOCTH
ONTUYECKOW MNOTHOCTM OT ANVHbI BONHbI. OnpeaeneHre MakcuMyMa rnornoweHns n KoagoduumeHTa akCTUHKLNN.

Tema 10. OnpegeneHue coctaBa komnnekca metoaom XKoba no cnekTpodPOTOMETPMUECKUM AaHHbIM.

MpuroToBneHne N30MONSIPHbLIX Cepuit nccnemyemoii cuctemel Npu pH=const. CHATUE CNeKTPOB MOrnoweHns 1
npencTaBneHne 3aBUCUMOCTM ONTUYECKON NAOTHOCTY NpU paboyert AnvHe BONHbI OT KOHLEHTpauun nuraHaa. Pacyer
coCTaBa OKpalleHHOro MeTannoKoMMekca no aKCTpemyMy KprBoii Ha rpadgouke. OrpaHnyeHns metona Xoba.

Tema 11. Onpe.n,eneHue cocTtaBa KOMMJIeEKCHOro coeguHeHns1 MetTogom caosuvura pasHosecus no
cnekTpocoToMeTpUYEeCKMM AaHHbIM.
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I'Iporpam;(a ovcumnnviel "CneunpakTukym: Gramko-XMMn4eckne MeToLbl MICCNenOBaHNS KOOPAMHALIMOHHBIX COEAMHEHWA B pacTBopax”;
04.03.01 "Xummng".

[MpuroToBneHne cepmm pacTBOpPOB C NOCTOSAHHBIM cofepXaHnem noHos xenesa(lll) n pasnuyHbiM cogepxaHnem
nuradga (canuumnosas, cynbgpocanuuunosas Knucnora, TMpoH) npu pH=const (koHTponb Ha pH-MeTpe). ViamepeHne
ONTMYECKOW NAIOTHOCTM PacTBOPOB, NMOCTPOEHNE rpadomka 3aBUCMMOCTM ONTUYECKOM MAOTHOCTM OT KOHLEHTpaLmuu
nuranga. OnpeneneHne coctaea no U3nomy Ha kpueoi. OnpeneneHve NpeaenbHOro 3Ha4eHNs ONTUYECKON NIOTHOCTH.

Tema 12. OnpepeneHne KOHCTaHTbl YCTOMYMBOCTU KOMIMJIEKCHBIX COeAUHEHUIA METOA,0M CABUra paBHOBeCHUsl No
CNeKTPOdoOTOMETPUUECKUM OaHHbIM.

MprroToBneHne ceprn OKpaleHHbIX PACTBOPOB C MOCTOSIHHLIM COEPXXaHNEM MOHOB MeTanna 1 pasnnyHbIM
cofepxaHuem nuraHaa npu pH=const (koHTponb Ha pH-mMeTpe). icnonb3oBaHne KOHKYPEHTHON peakummn 4ns pacyeTta
KOHCTaHT 06pa30BaHUs MPOYHbIX KOMMNEKCOB. [TocTpoeHue rpadouka 1 pacyeT KOHCTaHTbl PaBHOBECHSI.

Tema 13. CCD-onpep,eneHlne KOHCTaHT guccouuauunm opraHm4eckux peareHToB.

MpuroToBneHe PacTBOPOB OKPaLIEHHbIX CNabblx OPraHUYecKmx KUCNoT: doeHondTanenH, MeTun-opaHXx, TMMONOBOM
CUHWIA. NI3mMepeHne onTnyeckol NIoTHOCTM pacTBOpoB Ha pH 1 nocTpoeHue rpadovika. MaTematudeckas obpaboTka
MoNy4eHHON KPUBOW, pacyeT KOHCTaHT auccoumnauunn. ConocTasfieHne NolyYeHHbIX KOHCTaHT C MTepaTypHbIMU
JaHHbIMU.

Tema 14. Cnocobbl NU3aMepeHUsl BpeMeH 4epHON MarHUTHOW penakcauuu. MpuHuunel pabotsl AMP
penakcomeTtpa u ero HacTpomka.

Teopus 90epHOro MarHNTHOro pesoHaHca. CnuHoBas penakcaums. Metonbl USMEpPEHNS BPEMEH CMNH-PELIETOYHON 1
CMWH-CMUHOBOW penakcaunn. 3HakoMmcTBo ¢ AMP penakcometpom Minispec goupmbl Bruker. HacTpoiika ontuManbHbix
napameTpoB Npubopa ans U3MepeHnst BpEMEH SAEPHON MarHUTHON penakcauuu.

Tema 15. UccnepoBaHme 3aBUCMMOCTU CKOPOCTU penakcalum NPoTOHOB B pacTBOpax UCCNeayemMoro
napaMarHMTHOro LLeHTPa OT MONSIPHOM KOHLLEHTpauum nocnenHero.

lMpuroToBneHne BoOHbIX pacTBopos conen meau(ll) pasnmyHon KoHUeHTpaummn. ViccnenosaHme 3aBUCMMOCTU CKOPOCTEN
penakcaLunmn NpoTOHOB B MPUrOTOBMIEHHbIX BOAHbIX PaCTBOPaXxX OT MOMSIPHON KOHLEHTPaLMM napamarHUTHOro MoHa.
[MocTpoeHune rpaoynpoBoYHOro rpaduka ansa onpeneneHns KoHueHtpaumm megu(ll) 8 BogHom pacteope metonom AMP
penakcaumu.

Tema 16. Pacuet paccTosiHnga OT napaMarHUTHOro NoHa A0 NPOTOHOB KOOPAMHUPOBAHHbIX MOJIeKyn BOAbl NO
AaHHbIM penakcauoHHbIX U3MepeHUN.

MexaHn3Mbl SAEPHOM MarHUTHOM penakcaummn B YUCTbIX XUAOKOCTSX U pacTBOpax napamarHeTMkoB. YpaBHeHus
BnombepreHa-ConomoHa. PacyeT pacctosiHus oT noHa Meaun(ll) 4o NPOTOHOB KOOPAMHMPOBAHHBLIX MONEKYS BOAbI MO
N3MepPEeHHbIM 3HAYEHUSIM BPEMEH CMIH-CTNIMHOBOW U CMH-PEeLeTOYHON penakcaumu.

Tema 17. Mayl-lel-me cocTaBa M YyCTOMYMBOCTU MOHOSIAEPHOro KOMMJIEKCHOro coe AUHEeHUA MEeToA,0M
MarHUTHo-penakcaunMoHHOro TUTpoBaHus.

TeopeTuyeckme 0CHOBbI UCCefoBaHM peakunii komnnekcoobpasosaHust metogom AMP penakcauun. KoacbdomumeHTt
penakcaLlnoHHON adhdekTUBHOCTY. [purotoBneHme BogHbix pacteopos cuctem Fe(lll)-cynbgpocanmumnosas kucnota
unu Cu(ll)-monoyHas kmcnoTa ¢ 3afaHHbIMM KOHLIEHTPpaLMAMM NapaMarHMTHOro noHa u nuraHaa. lamepeHue BpemeH
ANEePHOM MarHUTHOW penakcauuy NPoTOHOB B NPUIrOTOBIIEHHOM pacTBope B 3aBucmumoctuy ot pH. MNocTpoeHue nonesoro
pacnpeneneHusi 06pasyembix KOMMIEKCOB U PACHET NX KOHCTAHT YCTOMYMBOCTU HA OCHOBE MOMYYEHHbIX
aKCnepuMeHTanbHbIX OaHHbIX.

Tema 18. Onpenenenune g-cpakTopa M KOHCTaHTbl CBEPXTOHKOro B3auMoaencTeust no cnekrpam 3MP.

Teopvm 3NIEKTPOHHOro napamarHMTHOro pe3oHaHca. CnnHoBbI raMnnbToOHMaH. 3eeMaHOBCKOe B3aMMOdencTBme.
|/|3OTpOI'IHO€ CBEpPXTOHKOE B3auMOOeNCcTBME. |/|3OTpOI'IHO€ CynepcBepxXTOHKOE B3auMOLenCcTBuME. OnpeueneHl/le
g-cpaKTopa N KOHCTAHTbl CBEPXTOHKOIo B3aMMOOENCTBUS napaMmarHMUTHbIX LEHTPOB U3 CMNEKTPOB or1P.

Tema 19. OnpegeneHne MarHUTHOM BOCNPUUMYMUBOCTM 06pa3LLoB MeTogom Myu.

JwnamarHetnam n napamarHeTnam. 3akoH Kiopun. 3akoH Kiopu-Belicca. 3amepeHne marHATHOW BOCMPUUMHYMBOCTY CONe
napamarHUTHbIX MOHOB METOAOM [yu.

Tema 20. PacyeT MarHUTHOW BOCNPUMMYMBOCTM NMapaMarHUTHbIX CONewn.

MarHuTHble cBorcTBa KoMMnekcos d-nepexofHbiX MetTannos. PacuennerHve B Hynesom none. YpaeHeHvne Ban-Preka.
PacyeT MarHMTHOM BOCMPUMMYMBOCTM NapamarHUTHbIX CONen.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarolmxcs BoINOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosATeNbHYo paboTy. CamoctosTenbHas paboTta obydyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HaNpPaBneHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMUMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHbIMU PECYpCaMu, BKOYAS:
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I'Iporpam;(a ovcumnnviel "CneunpakTukym: Gramko-XMMn4eckne MeToLbl MICCNenOBaHNS KOOPAMHALIMOHHBIX COEAMHEHWA B pacTBopax”;
04.03.01 "Xummng".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

Nebyxoe B. U., Okapa A. W., Maento4eHkosa J1. 1. Dnsnko-xmMmyeckne MeToabl NCCNenoBaHUS -
https://e.lanbook.com/book/4543#book_name

MarHuTHble MeTodbl B Xxumuun (Mry) - http://www.chem.msu.ru/rus/teaching/kazin/kazin.pdf

®epnortos M.A. SoepHblii MarHUTHbIA PE30HAHC B HEOPraHW4eCKOR U KOOPAMHALMOHHOW XuMun. PacTBopbl U XMAOKOCTH -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

PM3MKO-XMMmMYeckue Metodbl (Mry) - hitp://www.chem.msu.ru/rus/teaching/goodilin/meth.pdf

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M OopMUPOBaHNS OLIEHKW MO AnCUMMANHE (MOZYynNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNIMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHa 00y4atoWwmnMcsl B OOHOM U3 ABYX BapuaHTOB (NMM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OMONMHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOoyns),
Haxonutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AucCUMNAVHbL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOoHHbIX U3OAHWA U NPU N3MEHeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)

Anekcees B. M. n op. CbopHuk 3agay no ontummnsaumm: Teopus, NpuMepsbl, 3afadm -
http://www.krelib.com/matematika/1466

BnymeHnTanb 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/
KaTtanor ccbinok Ha xumm4yeckue pecypcbl Poccnn n 3apybexos - http://www.chemport.ru
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@®.X. Kaparaega, B.B. Knoukos. Cnektpockonus AMP B opraHuyeckoit xummmn. Hacts 1. Obwas teopus AMP.
Xumnyeckue caopurn 1H n 13C. Kazanb: MspatensctBo KasaHckoro yHuBepcuteta, 2013. ? 132 c. -
http://kpfu.ru/publication?p_id=44583

9. MeTogunyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIMHBI (MOAYNS)

YcnewHoe 0CBOeHWE AMCLUNMHBI NpeanonaraeT akTUBHOE, TBOPYECKOE yHacTne CTyaeHTa nyTeM niaHOMepHOI,
noBceaHeBHOM paboThl.

O6wwne pekoMeHOaUUN:

N3yyeHune oucumnnuHbl cneayet HadnHaTh ¢ npopaboTtky paboyeit nporpaMmbl, 0CoB60e BHUMAaHME, YAEeNss Lensm u
3ajayam, CTPYKType 1 coepXaHuto Kypca.

PaboTa ¢ KOHCNEKTOM NeKLuuiA;

Heobxoa1Mo NPOCMOTPMBATL KOHCMEKT cpasy Moc/e 3aHATUIA, OTMEeTbTe MaTepuan KOHCMeKTa NeKLnii, KOTOPbIN
Bbl3blBAET 3aTPYAHEHMUS ANs MOHUMAHWS. [onbiTaiTech HaWTV OTBEThl HA 3aTPYAHUTENbHbIE BOMPOCHI, UCMONb3YS
pekoMeHIyeMyto nuTepatypy. Ecnvm caMmocTosiTenbHo He yaanock pasobpartbes B Matepuane, CqopMynvpyinTe BONpPoCh! 1
obpaTnTech 3a MOMOLIbIO K MPenoaasatento Ha KOHCynbTaummu unu Gnvxanient nekuun. PerynsipHo oTBoamTe Bpems ans
MOBTOPEHUS MPONOEHHOro MaTepuana, NpoBepPssi CBOV 3HAHUSA, YMEHUS N HABbIKML MO KOHTPOSbHbLIM BOMPOCaM.

MeToamnyeckne yKa3aHus no opraHmnsaunn CaMoCTOoATENbHON pa6OTbI

Pabouyeit nporpamMMoin JUCLMNAMHBLI MPesycMOTpeHa camocTosTenbHas pabota cTyaeHToB. CamoctositensHas paborta
NPOBOAUTCS C LieNblo yrnybneHns 3HaHuii no AncumnivHe u npeaycMaTpuBaer:

- YTeHMWe CTyAeHTaMn PeKOMEHA0BaHHOM NMTepatypbl 1 YCBOEHWE TEOPETUYEeCKOro Matepuana aucUmMnivHbI;
- MOArOTOBKY K MPaKTMHECKUM 3aHATUAM, nabopatopHbiM paboTam 1 KypcoBoli paboTe;

- paboTy ¢ VIHTepHEeT-UCTOYHUKAMY;

- MOArOTOBKY K cAadye NpakTn4eckmx paboT, BeIMOHEHUIO TECTOBBIX 3a4aHWiA 1 chade 3a4eTOB 1 3K3aMEHOB.

MnaHMpoBaHWe BPEMEHN HA CaMOCTOSITENbHYO paboTy, HEOBXOAMMOr0 Ha N3yYeHMe HaCTosAWeR ANCUNMINHBI, CTYAEHTaM
Nydlle BCEro OCYWECTBNSATL HA BECb CEMECTP, NPeLycMaTprBas Npy 3TOM PErynspHoOe NoBTOPEHNE NPOAAEHHOrO
matepvana. Matepuvan, 3aKOHCNEKTUPOBaHHbIN Ha NeKUMaX, HE0BX0AMMO PErynsiPHO AOMOMHSATL CBEAEHUSAMU U3
nnTepaTypHbIX MICTOYHMKOB, NPeACcTaB/eHHbIX B paboyei nporpamMMe AMcumunamvHbl. Mo kaxoon na Tem ans
CaMOCTOSITENIbHOrO U3Yy4eHusl, NpMBELeHHbIX B paboyeil mporpaMme OMCLUNMHBI CNefyeT cHadvana npoyntaTtb
PEKOMEHA0BaHHYIO MTepaTypy 1 Npv HeOBX0AUMOCTN COCTaBUTb KPaTKUA KOHCMNEKT OCHOBHbIX NOMOXEHUIA, TEPMWHOB,
CBefeHUiA, Tpebytowwmx 3anoMMHaHNS 1 SIBNSIOWMXCS OCHOBOMONAraroWmnMi B 3TOM TEME U AN OCBOEHUS NOCeayoLmx
pasnenos kypca.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyn0), BK/OYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa30BaTeNLHOro NpoLecca no
LMCLMMNIMHE (MOOYNIO), BKNOYAs NepeYeHb NPOrpamMMHOro obecneyeHns 1 MHPOPMALMOHHBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS 06pa3oBaTeNnbHOro
npouecca no aucuunnuHe (Moayno)

MarepuranbHo-TexHU4eckoe obecneveHme obpasoBaTenbHOro Npouecca no AnucumnanHe (Moaynio) BknoyaeT B cebst
cnenywouwme KOMMNOHEHTDI:

MoMelueHmMst ons caMocTosATeNbHOM paboTbl 0ByYaOLWMXCS, YKOMMNIEKTOBaHHbIE CNeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KDY.

YyebHble ayaMTopun 45is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayautopus.
CneuvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumum npenogasaHus auCcUNMIUHBbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUKn Nto60oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHVl;l B
anbTepHaTuBHbIE DOPMBI, y,ﬂ,06HbIe ONg pasnnyHbIX Nob3oBaTenen;
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04.03.01 "Xummng".

- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 04.03.01
"Xvmus" n npodomno NOAroToBKM "HE NPenyCMOTPEHO".
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.11 Crieunpaktmkym: @uanko-xumMm4eckune Metoab!
ncenenoBaHns KOopaNHaLUNOHHbBIX COEANHEHWI B pacTBopax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.AxmeToB H.C. Obwas v HeopraHuyeckas XumMusi [9nekTpoHHbIl pecypc] : yH4ebHuk. ? AnekTpoH. faH. ? Cl6. : NaHsb,
2014. ? 744 c. ? Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=50684

2. bentoctuH, A.A. ToTeHUMOMETPUS: PU3NKO-XMMUYECKNE OCHOBLI U NMPUMEHEHNS [ONEKTPOHHBIN pecypc] : y4ebHoe
nocobue. ? OnekTpoH. aaH. ? Cl6. : JlaHb, 2015. ? 334 ¢. ? Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=60646

3. ODamackuH, B.B. 9nekTpoxmmus [OnekTpoHHbIl pecypc] : ydebHoe nocobue / B.6. OamackuH, O.A. MNetpuia, [.A.
UmnpnuHa. ? OnekTpoH. gaH. ? CI6. : NaHb, 2015. ? 671 ¢. ? Pexum pgoctyna:
http://e.lanbook.com/books/element.php?pl1_id=58166

4. bepotoB M.A. ApepHbIn MArHUTHBIA PE30HAHC B HEOPraHNYeCcKon 1 KOOPANHALMOHHON xuMnn. Pacteopbl 1
XNOKOCTU[ONEKTPOHHbIN pecypc). . - M.: duamartnut, 2010. - 384 c.

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

5. MaTpywesa T.H. CeHcopuka. CoBpeMeHHbIe TEXHOMNOTMIN MUKPO- U HAHO3NEKTPOHUKK: YyebHoe nocobure
[SnekTpoHHbI pecypc]. / T.H. MaTtpywesa; MuHmucTepcTBo 06pasoBaHns 1 Haykn Pd. Cuburpckuii doenepasnbHblii
yHuBepcuter. - M.: HALL MH®PA-M; KpacHosipck: Cubupckuii doeaepanbHbili yH-T, 2014. - 260 c.

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

6.Kapataesa, ®.X. Cnektpockonus SMP B opraHuyeckoi xumum: [ydebHoe nocobue] / . X. Kapataesa, B. B.
Knouko.?KasaHb: KasaHckuii yHneepcmteT, 2013.?; 21.4. 1: Obwas teopus AMP. Xumuyeckne casuru. 2013.7130 c.

7. Kaparaesa @.X., Knoukos B.B. Cnektpockonus SMP B opranmyeckoi xumun. Hactb |. 2013. MoapobHocTu:
http://kpfu.ru/publication?p_id=68614

JononHutenbHas nuteparypa:

1. HeopraHunyeckas xmmusi: B 3 T.: y4ed. ons cTyAeHTOB BY30B, obyyatowmxcsi no HanpasneHuto 510500 'Xumuns' n
cneumanbHocT 011000 Xumun / [A. A. Opo3pnos, 0. . Tpetbakos]; noa. pen. tO. . TpeTbakosa. Mockea: Akagemus,
2004- T.1: Pun3MKO-XMMNYECKME OCHOBbI HEOpraHuyeckon xummn. 2004. - 233c.

2. Komnnekcbl MeTannos : y4ebHoe nocobue ons NeKUMOHHOro Kypca 'XuMmusi KOMNIeKCHbIX coeanHeHnii'. KasaHb :
[KaszaHcknii yHuBepcuTteT], 2014. - 97 c.
3.Kucenes [0.M., obpbiHnHA H.A. XUMUSi KOOPAMHALMOHHBIX coeanHeHuia. - M.: Akagemus, 2007. - 352 c.

4.CnekTpodhoTOMETPMYECKUIA METOL NCCNeA0BaHUS NPOLIECCOB KOMMNEKCo0bpa3oBaHmMsl B BOLHbIX pacTBopax v
opraHM3oBaHHbIX cpenax: yyebHoe nocobue. KasaHb: [6. 1.], 2009.-49 c.

5. Kapartaesa, ®.X. Cnektpockonus AMP B opraHnyeckon xumnn / ®. X. Kapartaesa, B. B. Knoykos ; KasaH. roc. yH-T,
XuM. nH-T um A.M. Bytneposa, Hayu.-obpasosart. LueHTp KasaH. roc. yH-Ta 'Matepumanbl n TexHonorum XXI Beka'.KasaHb:
KasaHckuii rocynapcTBeHHbIn yHuBepcuteTt, 2007. - 154 c.

6. ByaHukog, I'.K. MoancuumpoBaHHble 3NeKTPOAbl ANs BONbTAMMEPOMETPUM B XUMUU, BUONOrn 1 MeanLmHe
[OnexTponHbIfi pecypc] / I.K. BygHukos, I'.A. EBTiormH, B.H. MalictpeHko. ? OnekTpoH. aaH. ? Mocksa : M13gatenbctso
'Nabopatopus 3HaHwuiA', 2015. ? 419 c. ? Pexum gocTyna: https://e.lanbook.com/book/90273. ? 3arn. ¢ akpaHa.
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.11 Crieunpaktmkym: @uanko-xumMm4eckune Metoab!
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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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