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

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NpY PeLeH NPOPECCUOHaNbHBIX 3aaau

MnK-2 CnocobeH ncnonb3oBatb NPUOBPETEHHBIE HABLIKM NMPOBELEHNSI XMMUYECKOrO
SKCMeprMeHTa, OCHOBHbIE CUHTETMYECKNE U aHannTU4eckmne MeTodbl NonyyeHms un
nccnenoBaHNs XMMUYECKUX BELWECTB Y peakuunin Npy peweHnn npodeccroHanbHbIX
3anad

NnK-5 CnocobeH pewatb cTaHLapTHble 3a4a4v Npy NPOBEAEHNN NCCNEeL0BATENbCKOM
paboTbl B BoIBpaHHOW 061acTvt XMUK, B TOM YACHE C UCMONb30BaHNE KOMMbIOTEPHbIX
TEXHONOrni

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

PU3NYECKYIO CYLWHOCTb SBMIEHUIA, NeXallx B OCHOBE yKa3aHHbIX METOL40B U CBSA3b C XMMUYECKMMUY npoLueccamm (C
YMCNIOM U COCTABOM 0BPA3YHIOLLMXCS HacTUL, B PACTBOPE).

JonxeH ymeTb:

OPVEHTMPOBATBLCS B BO3MOXHOCTAX Y OFPaHNYEHMSAX MCNONb3YEeMbIX METOAOB A5 aHANUTUYECKMX Lenein n ons
uccnenoBaHns peakumii KoMnnekcoobpasoBaHms.

JlonxeH snapnertb:

TEOPETUYECKMMU 3HAHVSIMM, NMO3BONSIIOLIMMUA YCTAHOBUTb B3AMMOCBSI3b MEX Y METOAAMM pacyeTa cocTasa u
KOHLIEHTpaLMiA B pacTBOPE W X ONTUYECKMMU, SNEKTPOXMMUYECKMM, PaLNOCTEKTPOCKOMUYECKMM
XapakTepucTrkamu.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

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

CTaBUTb 9KCMEPUMEHT AJ1sl M3yHeHUs peakuuii KoMnnekcoobpasoBaHms;

OCYILECTBNSATb ONTUMaNbHbI BbIOOP MeToda UCCNenoBaHus;

MPOBOAMTb PacyeTbl COCTaBa KOMMIEKCHbIX YaCTULL U X KOHCTAHT 06pa3oBaHns Mo aKCNepMMEeHTanbHbIM AaHHbIM.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "61.B.0B.11.01 OucumnnumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 04.03.01 "Xumns (HeopraHudeckast XuMns)" n oTHoCKTCS K
AMCLMMNNMHaM no Bolbopy.

OcBaunBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 169 yaca(oB), B TOM 4ucne nekumm - 0 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 168 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 1 Yaca(oB.).

CamocTtositenbHas pabota - 47 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMVHBIL: 3a4eT B 7 CEMECTpE.
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Paspenbl AUCLUNINHBI /
mMoayns

CemecTp

Bugbl n yachbl
KOHTaKTHOW paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Jlekuunn

MpakTuueckmne
3aHATUSA

NabopatopHble
paboTbl

CamocTosiTenbHasi
paborta

Tema 1. 3HaKOMCTBO C yCTPONCTBOM
noteHumomeTpa. KomneHcaumoHHas
cxema namepeHns sac OnpeneneHue

" |[noTeHumanoB anekTpon0B CPpaBHEHNS

(kanomenbHoro, xnopcepebpsiHoro).

Tema 2. OnpeneneHne cocTasa u
yCTOI7I‘-II/IBOCTI/I KOMMiekcoB MeToaoM
n3MepeHna noteHunanos
MeTannnyecknx anekTponos.

Tema 3. OnpepnenexHne
OKUCNNTENbHO-BOCCTAHOBUTENBHOMO
noTeHumana anekTpoaa; cocrasa u
YCTOYMBOCTIN KOMMNEKCOB METOLOM
N3MEPEHNS OKUCTIUTENBHO-
BOCCTaHOBUTENbHbIX MOTEHLMAMOB.

Tema 4. OnpeneneHne cocTasa u
YCTOI7I‘-II/IBOCTI/I pa3HonuraHoHbIX
KOMMEKCHbIX COEANHEHUA METOO0M
noTeHumnomeTpun.

Tema 5. Pabota Ha pH-meTpe.
pH-MeTpuyecknin meToq,
nccnenosaHus pasHOBECUIA.
MpurotoBneHue BydepHbIx
pacTBOpPOB

Tema 6. OnpepnenerHne
KOHLIEHTPALMOHHbBIX KOHCTaHT
anccoumaumm cnabblx KUCNOT U
OCHOBaHWin METOO0M
NOTEHLMOMETPUN.

Tema 7. OnpepneneHne cocTtasa u

. yCTOI7|‘-IVIBOCTVI KoMnnekcos MeTonoom

pH MeTpuryeckoro TMTPOBaHWMSI.

10

Tema 8. MNpasuna paboTsl C
ontuyeckumm npmbopamm Cxembl
paboTbl Npnbopos. MpurotoBneHne
pabouynx pacTeopoB. Bbibop
ONTUMasbHbIX KOHLEHTPaLUWii NOHOB
MeTannos,nuraHaos, pH npu
Cd-uccnenoBaHnM KOMNNEKCOB.

Tema 9. CHATMe cnekTpa
MOrNOLWEHNs NCCNenyeMoro
Komnnekca, Bblbop paboyeli AnvHbl
BOJ/HbI, CBeTOhMUnbTpa. MpoBepka
NOAYNHEHUS UCCNeayEeMOl CUCTEMBI
3akoHy byrepa-JlambepTta-bepa.

10.

Tema 10. OnpepneneHne coctasa
koMmnnekca metonom XKoba rno
CNEeKTPOPOTOMETPNYECKUM OAHHbIM.

11.

Tema 11. OnpepneneHne coctasa
KOMMMEKCHOro coegnHeHnsa MetTonom
caoBura paBHoBecKsa no
CNeKTPoPOTOMETPNYECKNM OAHHbIM.

CrpaHnua 4 n3 12.
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I'IporpaMMa ancumnnnHbl "CI'IeLI,I'IpaKTIAKyMZ DU3NKO-XMUYECKe MeToabl MCCNeaoBaHUs KOOPANHAUNOHHbBIX COEOVUHEHWNI B paCTBOan";

04.03.01 "Xumns".

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 12. OnpepneneHne KOHCTaHTbI
YCTOAYMBOCTM KOMMNEKCHBIX
12.|coeomHeHnin MeToaomM casura 7 0 0 10 2
paBHOBECUS NO
CNeKTPOPOTOMETPNYECKUM LAHHDIM.

Tema 13. CP-onpeneneHne KOHCTaHT
13.[anccoumnaunm opraHnyeckmx 7 0 0 8 2
peareHToB.

Tema 14. Cnocobbl n3MepeHns
BPEMeH A0epHON MarHMTHOM
14.|penakcauum. MpuHumnbl paboTbl 7 0 0 8 4
AMP penakcomeTpa n ero
HacTpoiika.

Tema 15. Uccneposanue
3aBNCUMOCTUN CKOPOCTW penakcaumnm
15, [TPOTOHOB B pacTeopax uccneayemoro 7 0

napamarHuTHOro LeHTpa ot
MONSPHOM KOHLIeHTpaLmm
nocnepHero.

Tema 16. Pacyet paccTogaHus ot
napamarHMTHOro MoHa 40 NPOTOHOB
16.|KoOpAMHMPOBAHHbLIX MONEKYN BOAbI 7 0 0 8 4
Mo AaHHbIM penakcaunoHHbIX
N3MepeHui.

Tema 17. U3yveHue coctaa u
YCTOMYNBOCTN MOHOSIAEPHOIO
17.]KOMMNEKCHOro COeANHEHNS METOAOM 7 0 0 10 2
MarHUTHO-penakcaumoHHOro
TUTPOBaHUS.

Tema 18. OnpegneneHve g-gpaktopa u
18.|KOHCTaHTbI CBEPXTOHKOrO 7 0 0 8 2
B3avmMoencTauns no cnekrpam Ol1P.

Tema 19. OnpeneneHne MarHMTHOM
19.|BocnpummMynBoCTM 06pasLIoB 7 0 0 8 2
mMeTomoMm [yw.

Tema 20. PacyeT MarHnTHoM

20.[BOCMPMMMYNBOCTI NapamarHTHbIX 7 0 0 8 4
coner.
Utoro 0 0 168 47

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. 3HaKOMCTBO C YCTPOMCTBOM noTeHumoMeTpa. KomneHcaumnoHHasi cxeMa uamepeHus aac OnpepeneHuve
NoTeHLUMaNnoB 3NeKTPOA0B CPaBHEHUS (KaNlOMENbHOr0, XAopcepebpsHoro).

nOTeHLI,I/IOMeTpI/ILIeCKI/II7I MeTon nccnenoBaHuA paBHOBeCMIZ B pactBopax.

ManbBaHu4yeckue uenu. CtaHoapTHbIE 3HAYEHWS 9NEeKTPOAHbIX NOTEHLMANoB. PeanbHble 3Ha4eHNs aneKTPOLHbIX
noteHuuanos. YpasHeHue HepHcTta.

OnpegeneHvie NOTEHLMANOB 9N1EKTPOAO0B (XNopcepebpsiHOro, KanoMenbHOro, XMHrMAPOHHOTO) C MOMOLLbIO
CTaHOAPTHOro BOAOPOLHOMO 3M1eKTpoaa.

Tema 2. Onpe.u,eneHMe cocTaBa M YCTOMYMBOCTU KOMMNIEKCOB METOA0M U3MepeHUsi NoTeHUnanos MeTanim4yeckmnx
ANIeKTpoO0B.

VHaovkaTopHble anekTpoabl. 3aBMCMOCTb NOTEHUMana MHANKaTOpPHOro anekTpoaa ot TemnepaTypbl, OHOBOMO
anekTponuta. KomneHcaumnoHHas cxema

N3MepeHust 34c. STUNeHanaMMUHOBbIE, BpOMUIOHbIE, NOAMAHbIE, POAAHUIOHbBIE, CYbGIUTHLIE U TMOMOYEBUHHbIE
Komnnekcol cepebpa(l). ayyeHne KoMnneKkcHbIx coeanHeHnin meau(l) ¢ TMIOMOYEBUHOW, CyNbgUT-, NOAULA-UOHAMM.

Tema 3. Onpe.u.enel-me OKMUC/INTENbHO-BOCCTAHOBUTENIbLHOIO NOTEeHLUMana anekTpoaa; cocrasa v yCTON4MBOCTHN
KOMMJ/ieKkcoB METOO00M U3MEPEHUSA OKUC/INTEJIbHO- BOCCTAaHOBUTEJIbHbIX NOTEHLLUANOB.
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".

N3yyeHne KOMMNEKCHbIX COeAMHEHU B OKUCUTENbHO-BOCCTAHOBUTENbHbBIX cUcTeMax. PacyeT no ypasHeHuo HepHcTa
OKUCNNTENbHO-BOCCTAHOBUTENBHOMO noTeHumana cuctemol Fe3+/Fe2+. NayyeHne komnnekcHblx coeanHeHmn Fe3+ ¢
dTopma-noHamu. OnpeneneHne KOHCTaHT YCTOMYMBOCTM U cocTaBa pTopuaHbix komnnekcos xenesa(lll) no
pesynbtataM NOTEHUNOMETPUYECKUX NBMEPEHWIA.

Tema 4. Onpe.u.eneHMe cocTtaBa n YCTOﬁHMBOCTM pasHONUraHoHbIX KOMMJ/IeKCHbIX coeOdUHEHU METOAOM
noTeHUNoOMeTpuun.

NayyeHue pasHonuraHaoHbIX KOMMNEKCHbIX coeanHeHnin Cu2+, Ag+. OnpeneneHne coctasa v yCTONYMBOCTH
TNOCYNbgPATHO-NOANAHBIX, TMIOMOYEBMHHO-POAAHMAHBIX KoMnniekcos cepebpa(l). OnpeneneHve coctaea u
YCTOMYMBOCTY CYyNbCPUTHO-XTOPULHOI0, TMOCYbgaTHO-6poMuaHOro komnnekcos meau(l) no pesynbtaram
NMOTEHLMOMETPUYECKNX U3MEPEHUIA.

Tema 5. Pa6oTa Ha pH-MeTpe. pH-MeTpuueckuii meTon, uccnenoBaHusi paBHoBecui. MpurotoeneHue 6ydepHbIxX
pacTBOpoB

MpurotoBneHne BydepHbiX PacTBOPOB: aueTaTtHoro bydgepa, ammmuadHoro 6ydpepa, goccpatHoro bydoepa, bydoepHoit
cMecu 13 brudoTanarta Kanusi U CoNnsiHoW KMCNoTbl, OydpepHO CMecK 13 SIHTapHOW KUCNOTbI 1 Bypbl, BydbepHoii cMecu 13
oudpTanara kanusi U rugpokcuaa Hatpus, bydpepHol cmecu 13 GopHOM KMCNoThl 1 Bypbl, BydpepHoit cMecu 13
kapboHaTa HaTpusl U CoNsiHOM kMcnoTbl. iaMepeHne pH 6ydepHbIX pacTBOPOB C MOMOLLbIO CTEKNSIHHOIO 3N1eKTPoaa.

Tewma 6. Onpe.u.eneHMe KOHUEeHTPaUUOHHbIX KOHCTAHT guccouvauumn cnabbix KUCNOT M OCHOBaHWUI METO40M
noTeHUnoOMeTpuun.

pH-MeTtpunuyeckoe TuTpoBaHue cnabblx KUCNOT (MypaBbWHOW, YKCYCHOW, MONOYHOA, LWaBeneBoi, MacnsiHo, GeH30HO 1
BaNepuaHoBOi) U pacyET KOHCTaHT Ux guccoumaumm no Mmetoay bbeppyma. pH-MeTpudyeckoe TuTpoBaHme cnabbix
OCHOBaHWi (aMMmaka, aTUNeHanamMmmnHa, NMpuanHa) u pacyéT KOHCTaHT Ux auccounauumn no metony bbeppyma.

Tema 7. Onpe.u.eneHMe cocTaBa M YCTOMYUBOCTU KOMMNEKCOB METOO0M pH MeTpn4yeckoro TUTpoBaHus.

OnpegneneHne pH-MeTpnyeckum METOLOM COCTaBa, CTyrNeHYaTbIX U 06LWMX KOHCTAHT YCTOMYMBOCTI KOMMIEKCHBIX MOHOB
TeTpaammunmenu(ll), TeTpaammmnnkobansta(ll), TetpaammuHumHka(ll), TetpaammunHukens(ll), onatnneHonamuameau(ll),
anatuneHanammHumHka(ll), anstunengnamudHmukens(ll) n gustuneHgnammHkagmma(ll) npyM NOCTOAHHOM MOHHON cune
pacTBOpOB.

Tema 8. MpaBuna pa6oTbl ¢ onTMYeckummu npuéopamm Cxembl paboTbl NpubopoB. MpurotoBneHmne paboumx
pacTBOpOB. Bbi6Op ONTUManbHbIX KOHLLEHTPaLUiA MOHOB MeTannoB,nuraHaos, pH npu Cd-uccneposaHum
KOMM/EKCOB.

PacueT onTuManbHbIX KOHLEHTPaLMUiA pacTBOPOB B CrekTpodooToMeTpun. MNpurotoneHne paboymx pacTsopos. Beibop
cBeToPunbTPa Npu paboTe Ha POTONEKTPOKONOPUMETPaXx Unu paboyeit ANnHbl BOMHbI Npu padoTe Ha
CNekTpodoTOMETpe ANs MccnenoBaHus KoMmnnekcoobpasosaHus Fe(lll) ¢ canmumnosoi, cynbgocanmumnoBoin KUCNoTom
UNN TUPOHOM.

Tema 9. CHsiTe cnekTpa NMornoLw,eHUs uccrnenyemoro Komnnekca, Bbibop pabouyert A4MHbI BOJHBI,
cBetodpunbTpa. NMpoBepka NoJUYNHEHUs UCClieAyeMon cucTemMbl 3aKoHy Byrepa-Jlambepra-bepa.

BbiBOL ONTMMarbHbBIX YCNOBUIA U3YHEHNS PABHOBECUIA peakumii komnnekcoobpasosaHus. CHATME criekTpa NorioweHns
CUCTEMbl MEeTan-NUraHz Npu 3afaHHbIX 3HAYEHMSIX KUCIOTHOCTU pacTBopoB. [NpeacTaBneHve rpagorka 3aBMcumMocTm
OMTMYECKOV MAOTHOCTW OT 4JIUHBI BONHbLI. OnpeaeneHne MakCMMyMa MoriowWeHns 1 KOadmuLNEHTa SKCTUHKLNN.

Tema 10. OnpepeneHune cocrtaBa KoMmruiekca metogom XKoba no cnekTrpodpoToMeTpnyeCcknM OaHHbIM.

MpurotoBneHve N30MONAPHbLIX CEPUIA NCCNeSYEeMOR CUCTEMbI NPY NOCTOSAHHOM 3HaveHun pH. CHATue cnekTpos
nornoweHmnsa mn I'Ipe,EI,CTaBﬂeHI/Ie 3aBNCUMOCTU OMTUYECKOW NMNNOTHOCTU I'Ipl/l p8.60'-I6I7I ONnNHe BOMHbI OT KOHLJ,eHTpaLI,I/II/I
nuradpa. PacyeT coctaBa okpaweHHOro MeTaniokoMmniekca no akCTpemMyMy KpmBow Ha rpadouke. OrpaHnyeHus metona
Xoba.

Tema 11. OnpegeneHune coctaBa KOMMIEKCHOIO COeAUHEHUsi METOL0M CABUra paBHOBECUSA NO
CMeKTPpodPOTOMETPUUECKUM AAHHbIM.

[MpuroToBneHne cepmm pacTBOPOB C NOCTOSAHHBIM cofepXaHnem NoHoB xenesa(lll) n pasnuyHbiM cogepxaHnem
nuradga (canuumnosas, cynbgpocanmuunosas Knucnora, TMpoH) npu pH=const (koHTponb Ha pH-MeTpe). ViamepeHne
ONTMYECKOW NIIOTHOCTW PacTBOPOB, NMOCTPOEHME rpadomka 3aBUCMMOCTM ONTUYECKOM MAIOTHOCTM OT KOHLEHTpaLmuu
nuraHga. OnpepeneHne coctaea no U3nomy Ha kpueoi. OnpeneneHve NnpeaenbHOro 3Ha4eHNs ONTUHECKON NIOTHOCTH.

Tema 12. Onpe.n.eneHMe KOHCTaHThI YCTOﬁqMBOCTM KOMMNEKCHbIX COeANHEeHU MEeTOA0M CABUra paBHOBeCUs no
CneKTpOCbOTOMeTpVI‘-IeCKVIM AaHHbIM.

MprroToBneHne ceprn oKpaleHHbIX PACTBOPOB C MOCTOSIHHLIM COEPXaHNEM MOHOB MeTanna 1 pasnuyHbIM
comepxaHuem nuraHaa npu pH=const (koHTponb Ha pH-meTpe). icnonb3oBaHne KOHKYPEHTHOM peakummn 4ns pacyeTta
KOHCTaHT 06pa30BaHUs MPOYHBIX KOMMIEKCOB. [1ocTpoeHmne rpadomka 1 pacyeT KOHCTaHTbl paBHoBecwHs. MocTpoeHue
rpagorikoB U3MEHEHUS ONTUYECKOM NIOTHOCTU PACTBOPOB KOMIIIEKCOB OT MOJISIPHOTO COOTHOLIEHNS! KOHLIEHTpaumst
nraHaa/KoHUeHTpauus metTanna.

Tema 13. CCD-OI'IPED,EHEHVIe KOHCTaHT guccouuaunm opraHm4eckux peareHToB.

MpuroToBneHMe pacTBOPOB OKPaLIEHHbIX CNabbix OPraHNYecKmx KUCNoT: doeHondTanenH, MeTun-opaHXx, TMMONOBOM
CUHWIA. N3amMepeHne onTn4eckol NnoTHOCTM pacTBOpoB Ha pH 1 nocTpoeHue rpadovika. MaTematudeckas obpaboTka
MoNy4eHHON KPUBOW, pacyeT KOHCTaHT anccoumnauunn. ConocTasfieHne Noy4eHHbIX KOHCTaHT C MTepaTypHbIMU
JaHHbIMU.

Tema 14. Cnocobbl N3MepeHUs BpeMeH S4epPHON MarHUTHOW penakcauuu. MpuHuunel pabotsl AMP
penakcomeTtpa u ero HacTpomka.

am PAEKTPOHHBH
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Teopus a0epHOro MarHUTHOro pesoHaHca. CnuHosas penakcaums. Metoabl U3MepeHns BPEMEH CMNH-PELETOYHON 1
CMWH-CMUHOBOW penakcaunn. 3HakomcTeo ¢ AMP penakcometpom Minispec goupmbl Bruker. HacTpoiika ontuManbHbix
napameTpoB npubopa Ans U3MepeHUst BPEMEH AOEPHON MarHUTHOM penakcauun. 1amepeHne n nHtepnpertaums
BaXHeNwWwnx napameTpos crekTpos AMP.

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

[MpuroToBneHne BoaHbIX pacTBopos conen meau(ll) pasnmyHon koHueHTpaumun. ViccnenosaHme 3aBUCMMOCTU CKOPOCTEN
penakcaLmn NpoTOHOB B MPUrOTOBMIEHHbIX BOAHbLIX PACTBOPAaXxX OT MOMSIPHON KOHLEHTPaLMM napamarHuTHOro MoHa.
[MocTpoeHue rpaoynpoBoOYHOro rpadpuka ans onpeneneHns KoHueHTpaumm megu(ll) 8 BogHom pacteope metogom AMP
penakcaumu.

Tema 16. Pacuet paccTosiHnga OoT napaMarHUTHOro NOoHa A0 NPOTOHOB KOOPAVMHUPOBAHHbLIX MOJIeKyn BOAbl NO
AaHHbIM penakCaunoOHHbIX M3MepeHVII7I.

MexaHn3Mbl SAEPHOM MarHUTHOM penakcaummn B YUCTLIX XUOKOCTSX U pacTBopax napamarHeTmkos. CBa3b
KO3PPULIMEHTOB penakcaunoHHON 3d0peKTUBHOCTY C paBHOBECHBIMM NapaMeTpamu KOMMIEKCHOW YacTuLbl B
pacTBope. YpaBHeHns BnombepreHa-ConomoHa. PacyeT pacctosHus ot uoHa meau(ll) 1o NpoTOHOB KOOPAMHMPOBaHHbIX
MOMEKyN BOZbl MO N3MEPEHHbIM 3HAYEHMSIM BPEMEH CMUH-CMUHOBOW U CMNH-PELIETOYHOM penakcaumm.

Tema 17. V|3y'-IeHV|e cocTtaBa n yCTOI;I'-IVIBOCTVI MOHOAO0EPHOro KOMM/JIeKCHOro coeguHeHns metooom
MarHUTHo-penakCaunoHHOro TUTpoBaHus.

TeopeTuyeckre OCHOBbI UCCenoBaHM peakunii komnnekcoobpasosaHust metogom AMP penakcauun. KoadhdomumeHTt
penakcaLlnoHHON adhdekTUBHOCTY. [purotoBneHme BogHbIx pacteopos cuctem Fe(lll)-cynbgpocanmumnosas kucnota
unu Cu(ll)-monoyHas kmcnoTa ¢ 3a4aHHbIMM KOHLIEHTPaLMAMM NapaMarHMTHOro NoHa u nuraHaa. lamepeHue BpemeH
ANEePHOM MarHUTHOW penakcauuy NPoTOHOB B NPUIrOTOBIIEHHOM pacTBope B 3aBucmmocTtuy ot pH. MNocTpoeHue nonesoro
pacnpeneneHusi 06pasyembix KOMMIEKCOB U PACYHET NX KOHCTAHT YCTOMYMBOCTU HA OCHOBE MOMYYEHHbIX
aKCnepuMeHTanbHbIX AaHHbIX.

Tema 18. Onpepenenune g-cpakTopa M KOHCTaHTbl CBEPXTOHKOro B3auMoAeNCTBUS Nno cnektpam SMP.

Teopwst aNeKTPOHHOro NapaMarHUTHOro pesoHaHca. CNMHOBbLIA raMUNbTOHUAH. 3eeMaHOBCKOe B3auMoIencTBme.
MN3oTponHoe cBepXTOHKOE B3anMoeicTare. VI30TpornHoe cynepcBepxToHKoe B3aumoaeincTeme. OnpeaenexHue
napameTpa, 3a4aloLlero 3Hepruo B3anMoaeicTBUS BHEWHEro MarHUTHOrO NoNs C SNeKTPOHHbIM CMMHOM (g-chakTopa), U
KOHCTaHTbl CBEPXTOHKOro B3aMMOeCTBUS NapaMarHnTHbIX LIeHTPOB 13 crniekTpos IIP.

Tema 19. OnpegeneHne MarHUTHOM BOCNPUUMYMBOCTM 06pa3LLoB MeTogom Nyu.

MeTobl N3MEpPEHNA MarHUTHoOM BOCNPUNMYMBOCTU. METObl, OCHOBAHHbIE HA N3MEepPEHNN CUNbl, ,ﬂelzCTByPOUleIZ Ha
o6paseu B MarHMTHOM none, n NHOYKUMOHHblE METOObI. IunamarHetnam un napamMarHeTu3m. 3akoH KIOpI/I. 3akoH
KFOpI/I-BGVICC&. I/I3MepeH|/|e MarHUTHOM BOCNPUNMYMNBOCTH conen napamMarHMTHbIX AOHOB METO40M Fy|/|. I/IsmepeHVle
MarHUTHOM BOCNPUNMYMNBOCTUN METOLOM CDapaJJ,eﬂ.

Tema 20. PacuyeT MarHUTHOM BOCMPUUMYMBOCTN NapamarHUTHbIX CONen.

I'Ipmpo,ua napamarHeTn3ma mMeTannos. MarHnTHble CBOCTBA KOMMNEKCOB d—nepexo,qulx meTannos. PacwenneHune B
HyneBOM none. YDaBHeHI/Ie BaH-®dneka. PacyeTt MmarHMTHOM BOCNPUNMYMNBOCTN NapaMarHUTHbIX conen. BnusHne
ONCKPETHOCTUN ANEKTPOHHbIX COCTOSIHUI Ha MarHMUTHyKO BOCNPUNMYMBOCTb METAN/IOB C yl-IéTOM YETHOro UNN HEYETHOrO
4ymncna anekKTpoHOB B HUX.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOJO NO AUCcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4pex aeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

AEKTPOHHBH
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Nebyxos B. U., Okapa A. ., MaenioyeHkora J1. IN. ®nanko-xmmMmyeckme MeToabl MCCNenoBaHNS -
https://e.lanbook.com/book/4543#book_name

MarHutHble MeToabl B xumun (MI'Y) - hitp://www.chem.msu.ru/rus/teaching/kazin/kazin.pdf

®depnotoB M.A. SloepHbI MarHUTHbIV Pe30HaHC B HEOPraHNYeCKOoM 1 KOOPAMHAUMOHHOK XuMun. PacTBopbl U XXUOKOCTH -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

Dun3nko-xmmmnyeckue n msndeckne metoapl aHanmaa - https://studfiles.net/preview/5246066/page:2/
®dunaunko-xmummnyeckue metoabl uccnenosaHus (M) - http://www.chem.msu.ru/rus/teaching/goodilin/meth.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OUeHOYHBIX CPEACTB COAEPXUTCS creayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo JMcUMnavHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMblie K 0ecTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oncumnnnHbl (MO,EI,yJ'II'O).

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

OcBoeHure aucumMnnnHbl (MoLynsl) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbl.
NutepaTypa MOXeT bbiTb LOCTYMHA 0ByYaloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

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

- B NeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowwmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3naHWn BUHNNOTEUHbIN
ooHA AomxeH 6bITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl 1 He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxonmuTcs B MNpunoxeHun 2 Kk paboyel nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOM ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

Anekcees B. M. n ap. CbopHuk 3agay no ontummnsaumm: Teopus, npuMepsbl, 3afaum -
http://www.krelib.com/matematika/1466

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

®.X. Kapataesa, B.B. Knoukos. Cnektpockonust AMP B opraHnyeckoi xumun. YacTb 1. Obwas teopus AMP.
Xumnyeckue cosurn 1H n 13C. KasaHnb: N3patenbcTBo KasaHckoro yHmsepcuteTa, 2013. ? 132 c. -
http://kpfu.ru/publication?p_id=44583

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOOYNS)

CrpaHnua 8 n3 12.
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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. SKCI'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 npeuBapMTeanoM 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. pa60TbI; 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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I'Iporpam;(a ovcumnnviel "CneunpakTukym: Gramko-XMMn4eckne MeToLbl MICCNenOBaHNS KOOPAMHALIMOHHBIX COEAMHEHWA B pacTBopax”;
04.03.01 "Xummng".

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;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- 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 ¢ TpeboBaHnsaMm ®IFOC BO n yuyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xummna" n npochunio Noarotosku "HeopraHmdeckas xmmns'".
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OcHoBHas nuTeparypa:

1.AxmeToB, H. C. Obwwas 1 HeopraHudeckas xumms : y4ebHuk / H. C. AxmeTos. - 11-e usg., ctep. - CaHkT-lNeTepbypr :
NaHb, 2020. - 744 c. - ISBN 978-5-8114-4698-8. - TekCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-BubnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/130476 (nata obpaweHuns: 10.03.2020). - Pexum noctyna: onsi aBTopus.
nonb3oBaTtenew.

2. Matpywesa, T. H. CeHcopuka. CoBpeMEHHbIE TEXHONOMMN MUKPO- U HAHO3NEKTPOHMKN : y4ebHoe nocobue / T.H.
Matpywesa. - Mockea: MH®PA-M; KpacHosipck : Cubupckuii dheaepanbHblii yHusepcuteT, 2019. -260 c. - (Bbiclwee
obpaszoBaHue: bakanaspuar). - www.dx.doi.org/10.12737/641. - ISBN 978-5-16-100352-7. - TeKCT : 9NEKTPOHHBIA. -
URL: https://znanium.com/catalog/product/1012426

(nata obpaweHns: 10.03.2020). - Pexum gocTtyna: no noanmcke..

3. Kaparaesa ®.X., Knoykos B.B. Cnektpockonus AMP B opraHm4eckon xumun: gns CTyoeHTOB 1 acnmpaHToB
XUMMYECKOrO 1 Bronornyeckoro gpakynbTeToB. - HYacTb |. - KadaHb: KasaHckuin yHuBepcutet, 2013. - 130 ¢. TekcrT :
anekTpoHHbIA. - URL: http://kpfu.ru/publication?p_id=68614 (nata obpaieHus: 10.03.2020). - Pexum poctyna:
OTKPbITbIWA.

4. KaparaeBa, ®.X. Cnektpockonus SMP B opraHuyeckoi xumun: [yduebHoe nocobue] / @. X. Kaparaesa, B. B. Knoukos.
- KazaHb: KasaHckuin yHusepentet, 2013.; 21.4. 1: Obwas teopus AMP. Xumunyeckue casuru 'H un 13C. - 2013. - 130 c. -
TekcT : anekTpoHHbIn. - URL:
https://shelly.kpfu.ru/e-ksu/docs/F1708660505/SPEKTROSKOPIYa.YaMR.V.ORG..HIMII..Chast.l...New_2013.posl...pdf
(nata obpaweHus: 10.03.2020). - Pexxum poctyna: OTKPbIThIA.

5. bentoctuH, A. A. ToTeHUMOMETpUst: PU3NKO-XMMUYECKME OCHOBDI 1 NMpUMeHeHWst : y4ebHoe nocobue / A. A.
BentocTuH. - CaHkT-MeTepbypr : JlaHb, 2015. - 336 c. - ISBN 978-5-8114-1838-1. - TeKCT : aNeKTPOHHbIN // J1aHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/60646 (nata obpaweHus: 10.03.2020). - Pexum
JocTyna: ang asTopma. nonb3osaTenen.

6. DamackuH, b. B. 9nektpoxumus : yuebHoe nocobue / b. b. OamackuH, O. A. MNetpuia, . A. UnpnuHa. - 3-e nsg.,
ucnp. - CaxkT-MeTtepbypr : Jlanb, 2015. - 672 c. - ISBN 978-5-8114-1878-7. - TekCT : 9NeKTPOHHbINA // J1aHb :
9NeKTPOHHO-bubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/58166 (nata obpaweHus: 10.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3oBarenen.

JononHutenbHas nuteparypa:

1. ®epoToB, M. A. loepHbIi MArHUTHBIA PE30HaHC B HEOPraHNYECKOW 1 KOOPAUHALMOHHOW XuMnun. PacTsopsbl 1
XWNAKoCTM : MoHorpadoms / M. A. @enoTos. - Mockea : DUBMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6nbnuoTtedHas cuctema. - URL: https://e.lanbook.com/book/2151 (naTta obpaueHus:
10.03.2020). - Pexxum poctyna: ons aBTopus. nonb3oBartenen.

2.Kucenes t0.M., LobpbiHnHA H.A. XuMisi KOOpOMHAUMOHHBIX coeanHeHuid. - Mocksa: Akagemusi, 2007. - 344 c.

3. HeopraHunuyeckas xumusi: B 3 T.: y4ebHUK Ons CTyAEHTOB By30B, obyyatowmxcst no HanpasneHuio 510500 'Xumus' n
cneumanbHocT 011000 'Xumun / [A. A. Opo3pnos, 0. . Tpetbakos]; noa. pea. tO. O. TpeTbakosa. - Mockea: Akagemus,
2004- T.1: Pu3mMKo-XMmMYeckmne oCHOBbI HeopraHmdeckon xumun. 2004. - 233 c.

4. KomMnnekcbl MeTannoB : y4ebHoe nocobre ans NEKLMOHHOMO Kypca 'XuMms KOMMIEKCHbIX COeMHEHNA'. KasaHb :
[KaszaHcknii yHuBepcuTteT], 2014. - 97 c.

5. CnekTpogoTOMEeTPUYECK WA METOA, UCCNenoBaHMS NMPOLECCOB OMMekcoobpa3oBaHmsi B BOLHbIX pacTBopax v
OpraHn3oBaHHbIX cpefax: yiebHoe nocobue. - KazaHb, 2009. - 49 c.

6. Kapataesa, ®..X. Cnektpockonua SIMP 'H n '3C B opraHunyeckoin xumum / ®. X. Kapataesa, B. B. Knoykos ; KasaH.
roc. yH-T, Xum. uH-1 um A.M. ByTtneposa, Hayuy.-obpasoBar. ueHTp KasaH. roc. yH-ta 'Matepuansl u texHonornm XXI
Beka'. - KasaHb: KasaHckuin rocynapctseHHbln yHuBepcutet, 2007. - 154 c.
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Mporpamma ancumnavHbl "Cneunpaktukym: Grsmko-XMMUYeCcKne METOLbI MCCNENOBAHNS KOOPAMHALIMOHHBIX COEAMHEHWIA B pacTBOpax”;
04.03.01 "Xumns".
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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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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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