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Mporpammy aucumnnuHbl paspabotan(a)(v1) OoueHT, K.H. (noueHT) belukosa T./. Kadenpa
HeopraHM4yeckom xmummnm Xnmudecknn MHCTUTYT M. A.M. Bytneposa , Tamara.Bychkova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

1) O3HaKOMJieHEe CTYOEeHTOB C TEeOpPeTUn4eCKNMM NONOXKeEeHNAMN N OCHOBHbIMU Npnemamin
mccnenoBaHms peaKLI.I/I|7| KOMI'IﬂeKCOO6p8_SOBaHVI$I B pacTBoOpax npum nMcnosib3oBaHnn oNnTn4eckunx,
ANEKTPOXNMNYECKUX, paanoCnekTPpoCKonmM4eCknx N MarHeToXxXmMmn4ecknx MetToooB;

2) yCBOEHUE (PyHOAMEHTaNbHbIX KOHLENUUA XUMUWM KOOPAMHALMOHHBIX COEAMHEHNIA; 3) pa3BuTne
HaBbIKOB PELEHNS NPAKTUYECKNX 3a4a4 B 061acTh XMW KOMMNEKCHbIX COEANHEHWIA.

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

HanHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.15 AncumnnmHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.03.01 XrMumsa n 0oTHOCKTCS K 0653aTeNbHbIM OUCLMNINHAM.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

JaHHas gucumnnmHa OTHOCUTCS K BapMaTUBHOM YacTu LMKna AUCLMMINH U TECHO CBA3aHa C
obWwyMn MaTeMaTN4YECKMMM N eCTECTBEHHO-HAYYHbIMM aucumunianHamn. OCBOeHNe 3TOM ANCUMUNANHI
TpebyeT NnpenBapuTENbHON MaTeEMaTNYECKON 1 0BLEXUMUYECKOI NOATOTOBKM MO KypcaM, YuTaeMbiX B
Xumnyeckom nHctutyte M. A.M. Bytneposa B Heobx0aMMOM obbeme.

3. KomneteHuuu obyyatrowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
OK-6 CcnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMPWHMMATb coLManbHble, 3THNYECKNE, KOHDECCUOHaNbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pasnnyms
OK-7
(0bLWeKyNnbTypHbIE CMoCcOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOMreTeHuun)
OlMK-1 CMOCOBHOCTBIO MCMOJb30BaTb MOMyYeHHbIE 3HAHWS
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMW) peLeHn NpodreccrmoHanbHbIX 3anad
OrK-3 CMOCOBHOCTBIO MCMOIb30BaTb OCHOBHbIE 3aKOHbI
(npodbeccuoHanbHble €CTECTBEHHOHAY4HbIX AUCUMUMINH B MPOdECCUOHANbHO
KOMMETeHLMW) 0esiTeNlbHOCTU
nK-3
(npodbeccuoHanbHble BNafeHNeM CUCTEMOI (DyHAAMEHTaNbHbIX XMMUYECKMX MOHSATUI
KOMMeTeHuunn)

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

OCHOBbI UCMONIb3yEMbIX METOL0B; KONMMYECTBEHHbIE METOAbl pacyeTa KOHCTaHT paBHOBeCVIVI no
3KCrNnepnMeHTanbHbIM OaHHbIM; CXEMbIl 1 MPUHLUWMbI nencTeums FlpI/I60pOB.

2. NONXEeH yMeTb:
aHanM3npoBaTb aKCNEPUMEHTaNbHbIE pe3dynbTathl 1 Aenatb 0606WeHHbIE BbIBOIbI.
3. nonXeH Bnanetb:
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aKcnepuMeHTanbHbIMU HaBblkaMy paboTbl Ha Npubopax.
4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

JleMOoHCTMpOBaTh CNOCOBHOCTL aHANM3NPOBaTb IKCNEPUMEHTANbHbIE pe3ynbTaThl 1 Aenatb
06006LeHHble BbIBOA. [IEMOHCTPMPOBATL 3HAHME CXEM M NMPUHLMMBI AEACTBMS NPpUbopoB
NCMNONb3yeMbIX METOA0B; IEMOHCTMPOBATL 9KCMEPUMEHTANIbHLIMU HaBblkamy paboTbl Ha Npubopax;
LEMOHCTMPOBATb KONMMYECTBEHHbBIE METOLbI PACYETA KOHCTAHT PABHOBECUIA MO 9KCMEPUMEHTANbHbBIM
LaHHbIM.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpyo0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMEeH B 7 CeMeCTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYECTBO ANs AOMycKa K 3a4eTy
28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHom paboTbl No AUCUMnIMHe/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TexkyLime coopMbl
N 'D'":n"(")'g;/ﬂ;”b'/ Cemectp ceMecTpa (B yacax) KOHTpOns
Nekumu MpakTnyeckmellabopatopHbie
3aHATUA pa60Tb|
Tema 1. 3apaun n
BO3MOXHOCTHU
1. OMTUYECKNX METOLOB / 1 2 0 0
nccnenosaHus.
Tema 2. TeopeTnyeckme
2. |0OCHOBbI 3N1IEKTPOXUMUM. 7 1 2 0 0
3 Tema 3. ﬂgeprlm v 1 5 0 0
MarHUTHbIN pe3oHaHC.
Tema 4.
Knaccugomkadpums
ONTMYEeCKNX METOL0B
nccnenosaHus:
4. TypbuonmeTpus, / 2 2 0 0
HedgbenomeTpus,
JnHammnyeckoe
cBeTopaccesiHue.
Tema 5.
Knaccudmkadums
. 7 2 2
5 anekTponos. [[a3oBble 0 0
3NeKTpoabl.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tema 6. AnepHas
MarHuTHas penakcaums.

0

0

Tema 7.

. |[AGCcopbUMOHHbIE

MeTobl nCccnegoBaHns

Tewma 8. [NepexonHble
npoLecchbl 1 CNHOBOE
3XO.

Tema 9.
[NoTeHunomeTpuyeckuii
MeToL ornpeneneHuns
paBHOBECHOM
KOHLEHTpauum noHa
metanna.

10.

Tema 10. MeTonbl
onpeneneHnsa cocrtasa
N YCTOMYMBOCTH
KOMMNEKCHbIX
COeONHEHNIN NO AaHHbIM
NOTEHLNOMETPUYECKNX
N3MepeHnia.

11.

Tema 11.
dnyopecLeHTHbIN
aHanus

12.

Tema 12. dnepHas
MarHuTHas penakcauus
B YMCTbIX XWIOKOCTSIX.

13.

Tema 13. MeToabl
pac4yéta coctaea W
KOHCTaHT YyCTON4YNBOCTU
KOMMIEKCHbIX
coeNHEHNN.

14.

Tema 14. Penakcauuns
anep B pacTBopax
napamarHUTHbIX conen

15.

Tema 15. CnekTpbl
KOMIMEKCOoB
nepexonHbIX METannos.

16.

Tema 16. MeTonbl
pac4érta coctasa u
KOHCTaHT yCTONYMBOCTM
MOHOSAEPHbIX
OLHOPOOHbIX
KOOPANHALMOHHBIX
COeONHEHNN.

KoHTponbHas
paboTta
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

17.

Tema 17. lpasuna
B3aWMHOro
COOTBETCTBUSA YPOBHEWN
paculenneHms.

18.

Tema 18. Peakuun
KoMnnekcoobpasoBaHms
B MapaMarHuTHbIX
XWUOKOCTSIX.

19.

Tema 19. KucnoTtHocTb
BOOHbIX U
BOJHO-OPraHnyeckumx
pacTBOpPOB.

20.

Tema 20.
MarHetoxmmums.

21.

Tema 21. OkpaleHHble
peakTuBbl B
CMEeKTPOoOOTOMETPUMN.

22.

Tema 22. MarHuTHble
CBOMCTBA NONUAOEPHbIX
N KnacTepHbIX
COeoNHEeHnN.

23.

Tema 23.
Monsporpadgouyeckuii
MeTond uccnenoBaHus.

24.

Tema 24. Casb Mexay
CTPOEHNEM COeLNHEHNI
N OKpPaCKOW.

25.

Tema 25.

Ondpdoy3noHHble 1
KWHEeTUYeCKune ToKN.

26.

Tema 26. OnTnyeckne
CBOMCTBA OKpalleHHbIX
COeONHEHN B
pacTBopax.

27.

Tema 27.
OKcnepuMeHTasnbHble
MeToAbl onpeneneHus
MarHUTHOM
BOCMPUMMYMBOCTN.

28.

Tema 28. MeTonbl
N3MepeHns oNTUYeCKomn
NIOTHOCTN PaCTBOPOB.

10

29.

Tema 29. OneKkTpOHHbIN
napamarHuTHbIN
pe3oHaHC B
KOOPANHALIMOHHON
XUMUN.

10

PernctpaunoHHbin Homep 769217
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60Tb|

Tema 30. Onpenenexne

coctaBsa u

YCTOWNYMBOCTU
30.|koMnnekCHbIX 7 11 2 0 0

coenuHeHnn no

CNEeKTPOOTOMETPUYECKUM

OaHHbIM.

Tema 31. CnuHoBbIN
31.[rammnbTOHMAH 1 BUA 7 11 2 0 0

cnektpos Ol1P.

Tema 32. KoHTponbHas
32.|9kcneprMeHTanbHbIe 7 12 2 0 0 pabota

ocHoBbl MeTona Ol1P.

Tema . Itorosas Ok3ameH

7 0 0 0
doopma KOHTpons
Ntoro 64 0 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. 3apaum n BO3MOXHOCTU ONTUYECKUX METOL0B UCCIle00BaHUSA.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Knaccudukaums metonos. LiBet u cnektp nornoweHns. CnektpanbHbiii LUBeT. JJononHMUTENbHBbIA
LBeT. BaToXPOMHBI 1 TMNCOXPOMHbIE CABUIXA. TUMNbl B3AaUMOAENCTBUS CBETA C BELWECTBOM.

Tema 2. TeopeTnyeckme oCHOBbI 3NIEKTPOXUMMW.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

J1BOMHOM aneKTprMYEeCKni CNon, aNeKTpPoaHbIA NoTeHUman, ypasHeHne HepHcTa, ranbBaHnyeckmne
Lenu (c nepeHocoM 1 6e3 nepeHoca) Andy3noHHbIA NOTEHUMAanN 1 cnocobbl ero ycTpaHeHus.

Tema 3. ipepHbIA MarHUTHbIA pe30HaHC.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

SnepHble MarHUTHbIE MOMEHTb. MarHnTHas BOCNPUMMYMBOCTb. YPOBHU 3HEPTN SO0E€PHOM0 MOMEHTA
B MarHUTHoOM none. PacnpeneneHune saepHbIX CNMHOB B MarHUTHOM none. Bpemsa crnivH ?
peleTo4yHon penakcaumm. MarHuTHoe pesoHaHcHoe nornoueHue. lNepexonHbie npouecchl 1
CMHOBOE 3XO0.

Tema 4. Knaccudpumkadms onTmyueckmx MeTonoB uccnenoBaHus: TypbnoumeTpus,
HedpenomeTpus, AUHaMU4yecKoe ceeTtopaccesiHue.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

JononHuTenbHbIN UBET. BaTOXPOMHbIV U FTMNCOXPOMHbIE CABUMU. Tynbl B3ANMOLENCTBUS CBETA C
BELLECTBOM.

Tema 5. Knaccudoukacus anektponos. [a3oBblie 3neKTpoabl.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Cnocobbl NPUroToBneHMs anekTponos. Tunol 9NEeKTPOOOB. YCTpOVICTBO 9NEeKTPOoaO0B. [a3oBble
ANeKTpoabl (KI/ICJ'IOpO,D,HbIVI, BO,D,OpO,D,HbIVI), MeTannokcunaoHble, amanbramHble,
OKUC/INTENbHO-BOCCTAHOBUTESIbHbIE, XVIHFVIJJ,pOHHbIVI, KalomMmenbHble, XﬂOpCGpGﬁpﬂHHblVl,
NOHO-cenekTuBHble. CTEKNAHHDbIN ANeKTpoa. [MoTeHunan accnMeTpuin. OnpeueneHme noteHunanos
ANEeKTPOoOOoB.

Tema 6. fipepHaa marHUTHaa penakcauus.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

PerunctpaumnoHHbii Homep 769217 5AE
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PacnpeneneHve sinepHbix CMMHOB B MarHUTHOM none. Bpemsi cnuH ? peeTo4YHOoR penakcaumm.
MarHnTHoe pe3oHaHCcHoe nornouweHue. [NepexoaHble NPoLEecchl U CIIMHOBOE 3XO.
AkcneprMeHTanbHble MeToabl. MeToankn aKcnepuMeHTa..

Tema 7. AGCOpPOLIMOHHBIE METOAbI UCCNe[O0BaHUS
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

ONeKTPOHHbIE cnekTpbl nornoweHust. CBS3b KPUBbLIX MOTEHUMANbHOW SHEPrn ¢ NEKTPOHHbLIMU
crnekTpamu, oTHeceHue nepexonos. Cunbl ocUMNNATOPOB. TUMbl ANEKTPOHHbIX NEPEX0a0B Mo
MHTEHCMBHOCTU. [Nepexoabl ¢ NepeHocoM 3apsiaa.

Tema 8. lNepexogHbie npoLeccbl U CMUHOBOE 3XO.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
lMepexogHble NpoLECCH U CIIMHOBOE 3X0. OKCNepuMeHTanbHblie MeToabl. MeToauku akcnepuMeHTa..

Tema 9. NoTeHuMOMeTpUYECKUIA METOL, onpeneneHns paBHOBECHOM KOHLLeHTpaLmn noHa
meTanna.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[MoTeHuMoMeTpMYECKNIA METOL, ONPEaENEeHNS PaBHOBECHOW KOHLEHTpaUWmM noHa metanna.
MeTtannkoMmnnekcHble anekTpoabl. YCTPONCTBO anemeHTa BectoHa. KoMneHCauMoHHbI MeTOq
namepeHusa 30C.

Tema 10. MeToabl onpeneneHnsa cocrtaBa U YCTOMYMBOCTU KOMMJIEKCHbIX COeANHEHUN NOo
AaHHbIM NOTEHLUOMETPUYECKMX UBMEPEHUN.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MeTtonbl onpeneneHns coctasa v yCTONYMBOCTU KOMMIEKCHbIX COeAMHEHWI MO AaHHbIM
NOTEHUMOMETPUYECKUX N3MepeHnin (Jummmnpckoro, JleneHa).

Tema 11. dnyopecueHTHbIA aHan13
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

CnekTpbl KOMMNIEKCOB NEPEXOAHBIX METANNOB. TepMbl MHOrO3NEKTPOHHbLIX aTOMOB. Nprnpoaa
9NEKTPOHHbIX NEPEXOA0B B KOMMIEKCHbIX COEANHEHUSIX, 06pa30BaHHbIX MOHaMM KOHpUrypaumm di,
d2, d7, d8 B oKkTasgpuyeckunx, TeTpasgpuyeckux, TetTparoHanbHbIX NOAsSX nuraHaos. [1pasuna
oTbopa 1 MHTeHcMBHOCTM d-d ?nepexonos.

Tema 12. SipepHas MarHMTHas penakcauuvs B YACTbIX XUOKOCTAX.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

SoepHas marHutHas penakcauusi. Penakcaums saep B YACTbIX XUOKOCTAX.

Tema 13. MeToaobl pacyéta cocTaBa U KOHCTAHT YCTOMYMBOCTU KOMIM/IEKCHbIX COeAUHEHU.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MeTtonbl onpeneneHns coctaea v yCTONYMBOCTU KOMIMIEKCHbIX COeAMHEHWI MO AaHHbIM
NOTEHLMOMETPUYECKNX n3MepeHnin (bbeppyma, CoOOTBETCTBEHHbIX PACTBOPOB).

Tema 14. Penakcauus sgep B pactsopax napamarHUTHbIX COMen.
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

Penakcauunsa sgep B pactsopax napamarHUTHbIX CONei.

Tema 15. CnekTpbl KOMM/IEKCOB NepexoaHbIX MeTannos.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

[MpaBmna B3anMHOro COOTBETCTBUS YPOBHEN paclwenneHns. [lsa tuna psaos nMraHaos-
CMNEKTPOXMMMYECKIMI N HedbenokceTndecknin. [marpammbel aHepreTudeckux yposHer Oprena. TepMbl
KOHdpurypauwmin cnaboro, cunbHoro nonei. duarpammel TaHabe-CyraHo. [Nepexonbl ¢ yyactuem
9NEKTPOHHO-BbIPOXAEHHbIX TepMoB. PaclwenneHne AHa- Tennepa. [laHHble 0 CTPYKTYype,
Nony4yeHHble N3 SNEeKTPOHHbIX CNEKTPOB. KoMnnekcbl C MepeHOCoM 3apsa0s.

Tema 16. MeToobl pacyéra cocTaBa M KOHCTaAHT YCTOMYUBOCTU MOHOSIAEPHbIX O4HOPOOHbIX
KOOpPANHALUOHHbIX COe AUHEHUN.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OnpeueneHme coCTaBa 1 YCTOI7I‘-II/IBOCTVI MOHOAOEPHbIX OOHOPOOHbIX KOMMNNEKCOB METOO0M
N3MePEHNSA OKUC-NNTENbHO-BOCCTAHOBUTE/IbHbBIX NOTEHLIMANOB. MeTon HanMeHbLNX KBaopartos.
ViccneposaHue KOMI'IJ'IGKCOOépa3OBaHVI$| B cuctemax C pa3HopoAgHbIMA NIUraHoamn.

KTPOHHEBH
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Tema 17. NpaBuna B3aMMHOro COOTBETCTBUSI YPOBHEMN pacCLLENeHuUs.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

[MpaBuna B3aMMHOro COOTBETCTBUS YPOBHEN pacuienneHns. [iga tvna psnos nMraHnos-
CNEKTPOXMMMYECKU 1 HedoenokceTndeckuin. lnarpammbl sHepreTnyeckux yposHer Oprena. Tepmbl
KOHdourypauwmii cnaboro, cunbHoro noneii. Quarpammel TaHabe-CyraHo. [Nepexombl ¢ y4acTnem
9NEKTPOHHO-BbIPOXAEHHbIX TepMOB. PaclenneHve AHa- Tennepa. aHHble 0 CTPYKTYype,
Nony4yeHHble N3 SNEKTPOHHbIX CNEKTPOB. KoMnnekcbl C NepeHOCoM 3apsaos.

Tema 18. Peakuum komnnekcoobpa3soBaHUs B napaMmarHUTHbIX XUAOKOCTSAX.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Peakuwnn KOMI'IHGKCOOépaIBOBaHVIFl B napaMarHUTHbIX XNOKOCTSAX. PacueT KOHCTaHT paBHOBEeCKA Mo
penakcaunOHHbIM OAaHHbIM.

Tema 19. KucnotHoctb BOAHbIX U BOOHO-OpPraHM4eCcknx pacTBOpoOB.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KncnotHOCTb BOAHbIX, BOAHO-OPraHn4eckmx pacTBopoB 1 Cnocobbl ee onpeaeneHns. ®yHKuns
ammerTa.

Tema 20. MarHeTOXMMUS.

NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MarHeTtoxumus. YpasHeHust BaH ? dneka.

Tema 21. OkpalleHHble peakTUuBbl B CNEKTPOoTOMETPUN.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OKpaLIJGHHbIe peakTuBbl B CMNEKTPOGDOTOMETPUN. CBsa3b Mexnay CTpoeHnem coenuHeHNn n
OKpaCKOVI. 3MeHeHne onTrnyeckmnx XapakTepucTuk peareHta npu KOMﬂﬂeK0006p8.3OBaHVIVI.

Tema 22. MarHuTHble CBOMCTBa NOMNSOEPHbIX U KNacTepPHbIX COeANHEHNHN.
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

MarHuTHble CBOMCTBA NONUALEPHBIX U KNACTEPHbIX COEANHEHWIA.

Tema 23. NMonsaporpadpnueckuin meton uccnenoBaHus.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

Monsiporpadomyeckunini Meto. MpuHumn Metona. Obwas xapakTepuctuka nonsaporpagnyeckon
BOJIHbI 1 (hakTopbl McKaxatowwye ee oopMy. MakcrmMyMbl NepPBOro 1 BTOPOro poaa.

Tema 24. CBsi3b MeX Ay CTPOEHMEM COeANHEHUN U OKPaCKOMW.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CBA3b MeXay CTPOEHMEM COEAVMHEHUI U OKPACKOW. VI3MEeHeHre onNTUYeCcKMX XxapakTepucTmk
peareHTa npu komnnekcoobpasoBaHuun. CMeLleHne Nonochl NOrMOWEHNS, U3MEHEHME ONTNYECKON
MPNOTHOCTU PaACTBOPOB.

Tema 25. Oundpdpy3amMOoHHbIE N KUHETUYECKUNE TOKMW.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

O py3noHHbIE N KMHETUYECKME TOKN. ALCOPOLMOHHbBIE BONHbI. Pa3HOBMAHOCTY
nonsiporpacnyeckoro MeTo-aa. YpasHeHne obpatmmoin nonsaporpadonyeckoi BONHbI.

Tema 26. OnTyeckue CBOMCTBA OKpaLLEeHHbIX cCoOeAuHEeHU B pacTBopax.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OnTunyeckme CBONCTBA OKpaLWEHHbIX coeanHeHnli B pactBopax. CnekTpbl nornoweHuns. MonsapHbii
KoagodomumeHT ceetonornoweHuns . OCHOBHOWM 3aKOH CBETOMOrnoweHuns. NpuymHbl OTKNOHEHNUS OT
3akoHa J1bb B pacTtBopax. Pn3nko-xmmmnyeckune ycnosns 06pasoBaHns OKpaleHHbIX COeaNHEHNIA.
YyBCTBUTENBHOCTb M TOYHOCTb DOTOMETPUYECKOrO METOAA.

Tema 27. 3kcnepuMeHTanbHble MeToabl onpeneneHNs MarHUTHOM BOCNPUMMYNBOCTW.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

IKCnepuMeHTanbHble MeToAbl onpeaeneHns MarHuTHom socnpunmymsocTn. Metog SAMP.
MarHuTHble CBOMCTBA NapaMrHUTHbIX CONen B pacTBOpax.

Tema 28. MeToabl N3MepeHUsA ONTUYECKOU NJIOTHOCTU PacTBOPOB.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
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MeToabl U3MepPEeHNs ONTUYECKOI MNOTHOCTY PAcTBOPOB. Nprnbopbl 1 UX XapakTePUCTUKMW.
doToanemeHTbl. CnekTpohoTOMETPUS N €€ NPenMyLLecTBa nepes KonopuMeTpren.
OdudpdpepeHumnanbHas cnekTpodoToMeTpus.

Tema 29. AnekTPOHHbIN NapamarHUTHbIA pe3oHaHC B KOOPAUHALMOHHOW XUMUM.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
ONEKTPOHHbIV NapaMarHUTHbIA Pe30HAHC B KOOPAMHALMOHHON XUMUW.

Tema 30. OnpeneneHue coctaBa U YCTOMYMBOCTU KOMMIEKCHbIX COeAUHEHUI NO
CNeKTPodpOTOMETPMYECKMUM O aHHbIM.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OnpegneneHne coctasa MU yCTONYMBOCTM KOMMNEKCHbIX COEANHEHMNIA NO CNEKTPOCOTOMETPUYECKIM
naHHbIM. MeTon nsomonsipHoix cepuin. Meton cosura pasHosecuin. Metog boepymma. Meton
COOTBETCTBEHHbIX pacTBopoB. Meton npsimoii nuHun. N3obecTtnyeckme Todkn. OnpeneneHne
KOHCTaHT KUCNOTHO-OCHOBHOW Auccoumnaunm opraHnyeckmnx peakTnBos.

Tema 31. CnMHOBLIN ramunbTOHUaH n Bua, cnektpos IlP.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

CnvHOBbIV raMunbTOHMaH 1 Buga cnektpos AlP. PenakcaunoHHble Npouecchl B CEKTPOCKONUN
IlP.

Tema 32. 3kcnepuMeHTanbHble 0CHOBbI MeTona AlP.
JNeKLMOHHOe 3aHsiTue (2 4yaca(os)):

OcobeHHocTn cnekTpomeTpoB IlNP pasnnyHbix onana3oHoB. YCTPoONCcTBO cnektpomeTtpa Sl1P.
BonHoBog 1 pe3oHatop. Moaynaumsa BHEWHEro MarHUTHOro nons. CUHXPOHHbINA AeTekTop. bunetsl K
KOHTPONbHOW paboTe npeacrtaeneHsl B pazaene NPOYEE

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
Hepens | camocTtositenbHomn [TpynoeMKOCTb
cemecTpa paboTbl (B yacax)
CTYOEHTOB
noarotToBka
JomMauHero

3a4aHu4d no
Tema 1. 4 u
ema 1. 3ana Teme: 3agaym u

BO3MOXHOCTU JomallHee
" lonTnyecknx MeTonoB / 1 BO3MOXHOCTN 1 3apaHune

OonTn4yeCckKmx
ncen BaHWA.
ccnenosa METO.OB

nccnenoBaHuA.
noaorot

NnoAroToBka
JoMallHero
3agaHud no
Teme:
TeopeTnyeckne 1 JomalHee
OCHOBBbI 3apaHue
ANEKTPOXUMUK:
OBONHOM
3NEeKTPU4EeCKNn
cnon,

DopMbl KOHTPOS
camMoCTOofITeNIbHOMN
pabortbl

Paspen

ducuunnuHbl Cemectp

Tema 2. TeopeTtunyeckme
2. |OCHOBbI 3NIEKTPOXMMUN. 7 1
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noAroToBka
JomallHero
3agaHug no
o Teme: 4 HbI
Tema 3. AnepHbin v 1 MZrﬁmni?g 1 JomallHee
" |MarHnTHbINA HaHC. HK
pe3oHaHc DE30HaHC 3anaHue
-Teopus
npakTuka.JnoepHgie
MarHUTHbI
Tema 4.
Knaccudomkadpus
ONTUYECKUX METOOB
n
nccnenoBaHus: v 5 ﬂgﬂ;ﬂﬁgfg 1 nomalHee
" [TypbnonmeTpus, 3anaHns 3ajaHne
HedbenomeTpus,
OnHaMmyeckoe
cBeTopaccesiHue.
noaroToBka
JomallHero
3agaHud no
Tema 5.
Teme: Cn bl
Knaccudomkadpus v 5 ne VI?OS)B?‘I%?—S/IH 5 JomalHee
" lanekTponos. [[a3oBble P 3apaHue
SNeKTPOMb! 9NeKTPOoLOB.
P ' ["a3oBble
aneKTpoabl
(kncnopogH
noaroToeka
JoMallHero
3agaHug no
Tema 6. SoepHas Teme:
. [MarHuTHaga penakcauus.| 7 2 |PacnpegneneHune 2 3”232,:"“”:6
AOEepPHbIX CMIMHOB
B MArHUTHOM
none. Bpems
CMWH- peL
Tema 7. no4AroToBka
. |ABCOPOLIMOHHbIE 7 3 |momawHero 1 ggx::JMHee ©
MeTo bl uccnenoBaHuns 3agaHug
noaroToBka
JoMallHero
Tema 8. lNepexogHbl HUS N
ema 8. [lepexogHble 3aﬂa_ 0 OMAWHee
. |npouecchl 1 cnMHoBoE 7 3 |Teme: 2 sananne
3XO0. lNepexonHble
npouecchbl n
CMWUHOBOE 3XO.
PeructpaumnoHHbIin Homep 769217 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Bbiukosa T.U.
Buasi § ®opMbl KOHTPONSE
N Pa3p‘en Cemect He.u.enﬂ CaMOCTOSATE/IbHOU prﬂ,oeMKOCTb CaMOCTOSITe/IbHO
LucumnnuHbl Plcemectpa pa6oTbl (8 wacax) a6oTbl
CTYyAOEeHTOB P
noaroToBka
Tema 9. ggzgﬂzfﬁz
MoTeHumnoMeTpuYeCKuin Teme:
MEeToq, onpeneneHns v Moter . JnoMaliHee
) 8 TEHLMOMETPUYECKNIA2
9 IpasroBecHoi 3 M;;gﬂu M sanarne
KOHLeHTpauun noHa
onpeneneHus
meTanna. y
PaBHOBECHOIA
KOHLeHTpauum
Tema 10. MeToabl Egﬂgﬂﬁgﬁ?
ornpeneneHuns coctasa 3a0aH1s no
N YyCTOMYNBOCTN Teme: MeTonb
10 [KOMMNEKCHBIX 2 4 lon eﬁeneHMﬂ 5 JoMaliHee
‘lcoeanHeHnn No gaHHbIM cog;asam 3amaHue
MNOTEHLMOMETPUYECKMX YCTOMUNBOCTH
n3m HUIA.
3mepe KOMIMIEKCHbIX
coellHeH
Tema 11. noaroToBka
11.|®nyopecueHTHbIN 7 4  |pomawHero 1 g;;;ﬂﬂfe
aHanms 3anaHus
NnoOroToBka
JIOMallLHEero
3a4aHus no
Tema 12. 4 Has Teme: 4 Has
ema nepHa eme: 7inepHa noMallHee
12.|MarHUTHas penakcaums 7 4  |MarHutHas 1 3anaHme
B YNCTbIX XM IOKOCTSX. penakcauus.
Penakcauus
a0ep B YACTbIX
XWIOKOCT
noaroToBkKa
JloOMaLlHero
Tema 13. Metoapl 32%3;ﬁ1ﬂ?
pacyéTta coctaea u ﬁeTo nam fomalHee
13.|KoHCTaHT ycToiumsocTn | 7 5 |on eneneHs 1 3anaHme
KOMMNEKCHbIX cog;aBaM
WHEHWA. >
coeavHe YCTOM4YMBOCTU
KOMMNEKCHbIX
coe
NnooroToBka
JIOMallHero
3a4aHus no
Tema 14. Penakcauus Teme:
MaLlH
14.|apep B pacTeopax 7 5 |Penakcauus 2 Qgﬂ:m: °
napaMarH1THbIX conei. snep B
pacTBopax
napamarHUTHbIX
conen.
PerncTpaunoHHbii Homep 769217 YHHBEPCHTET
1l VHHBEPCHTET
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Bbiykosa T.W.
Bunel . dDopMbl KOHTPONSA
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb CaMOCTOSTENLHOVA
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noAroToBka
JomallHero
3agaHug no
Tema 15. CnekTpbl Teme: CnekTpsl
15.|komMnnekcos 7 5 |[komnnekcos 2 ggx:;”;:e
nepexonHblX MeTannos. nepexonHbix
MeTansos.
Tepmbl
MHOM03NEKTPOHHRIX
Tema 16. MeToabl
pacyéTta coctaea u
KOHCTaHT YCTOMYNBOCTU noaroToBka K
16.|MOHOS OEPHbIX 7 6  [KOHTpONbHOM 2 K(;gggganaﬂ
0OHOPOHbIX paboTte P
KOOPOWHALMOHHbIX
CoeVNHEHUN.
no4AroToBka
JomallHero
3agaHud no
Tema 17. lNpasuna Teme:
17 [B3anmHoro v 6 Hdurarpammbl 5 JomallHee
‘lcooTBETCTBUSA YPOBHEWA 9HepreTnyeckux 3apaHue
paciienneHus. yposHen Oprena.
Tepmbl
KOHdourypauunm
cn
noaroToeka
JoMallHero
Tema 18. Peakumu fgﬂgﬂgg;&m
KomnnekcoobpasoBaHus ' nomalHee
18.
8.5 NapaMarHUTHBIX 7 6 :OMI‘IﬂeKCOO6pa3()BaHI/I9ll 3ananne
XNOKOCTSX.
napamarHuTHbIX
XNOKOCTAX.
Pacyer
no4AroToBka
JomallHero
Tema 19. KucnotHocTb ?gﬂgwﬂ no
BOLHbIX U ' JomalHee
19. 7 7 n n
9 BOOHO-OpPraHnyeckux onpeneneHne 1 3apaHue
aCTBOPOB KUCNOTHOCTU B
P ' BOOHO-OpraHn4ecknx
cpenax
metogamu p
noaroToBka
JoMallHero
0 Tema 20. v - [3aAaHns no 5 AomalluHee
‘IMarHeToxumms. OCHOBaM 3apjaHve
MarHeTOXUMUn.eMe:
MarHeToxnmms.
PervcTpaLmoHHblii Homep 769217 PAEKTPOHHDIH
Bl VHHBEPCHTET
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Bbiykosa T.W.
Bunel . dDopMbl KOHTPONSA
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb CaMOCTOSTENLHOVA
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noAroToBka
JomallHero
Tema 21. OkpalweHHble 3agaHug no
21.|peakTtuBbl B 7 7 |teme: 1 ggx:;”;:e
CNeKTpooTOMETPUN. OkpaleHHble
peakTuBbl B
CMEeKTPOdOOTOMETPUN.
noaroToBka
JoMallHero
Tema 22. MarHuTHble igﬂgﬂm no
CBOKCTBA NONUALEPHbIX ‘ JomaliuHee
22. 7 Mar
N KNnacTepPHbIX 8 CB%;;'TTB';b'e 1 3apaHue
CcCoeVNHEHUN.
NoNNSALEPHbIX U
KnacTepHbIX
coeanHeHnn
no4AroToBka
Tema 23. ggx::JMHﬂern% JomalHee
23.|lMonsporpadonyeckuin 7 8 1
MeTo[ uccnenoBaHus ocHoBaMm anahne
' nonsporpagun4ecKkoro
meTtona.
noAroToeka
JoMallHero
Tema 24. CBa3b mexay ::‘ﬂg!"m no
TPOEHNEM % :
24 [CTROCHUEM COBIUKSHMI| 7 | g |yfauenenme 1 flowaunee
P ' onTNYecKnx
XapakTepucTuK
peareHTa npu
Komnnekcoobpas
no4AroToBka
JomallHero
3agaHud no
Tema 25. Teme:
25.|/ 01 doy3noHHbIE 1 7 9  |Ondpdy3noHHble 2 ggxg:JMHeee
KUHEeTMYEeCKne TOKMW. N KNHETNYeckue
TOKMW.
ApncopbumnoHHble
BOJIHbI.
noaroToeka
JoMallHero
Tema 26. Ontuyeckme 3ajaHug no
26 CBOWCTBA OKpaLIEeHHbIX v g |Teme: MonsapHbI 1 JomallHee
‘lcoennHennin B KoatppuumneHT 3ajaHve
pacTBopax. CBETOMOrNowWeHny
. OcHoBHOM
3aKOoH cBeTonor
Tema 27. noAroToBka
OKcnepuMeHTasnbHble JomallHero
27.|MeTonbl onpeneneHns 7 9 |3apaHuga no teme 1 gg;::JMHee ©
MarHUTHOWN :0CHOBbI MeTO4a
BOCMPUNMYNBOCTN. AMP.
PerncrpaumnoHHblii Homep 769217 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB pabotb!
noAroToBka
JomallHero
3agaHug no
Tema 28. MeToqbl Teme: MeTtonbl
28.\n3MepeHnsa onTnyeckom 7 10 [n3MepeHus 1 ggx:;”;eee
NMOTHOCTU PacTBOPOB. OMTUYECKOW
NAOTHOCTH
pacTBOpPOB.
Mpunbopbl 1 nx
Tema 29. ONeKTPOHHbIN noaroToBska
napamarHuUTHbIN JoMallHero
29.|pe30oHaHC B 7 10 [3apaHusa no 1 AomalliHee
KOOPANHALMOHHOM ocHoBam mMeTtogna sanahne
XUMUWN. onpP.
no4AroToBka
Tema 30. Onpepnenexve ggm::mero
cocTaga u Telﬂe: Vs o
yCTOMMBOCTY Onpepenenve nomMawHee
30.|koMMNeKCcHbIX 7 11 COCTaBA U 1 sananmne
coeauHeHWn No N
CMEeKTPOOTOMETPUYECKNM yeToMmMBoCTH
AHHBIM. KOMM/IEKCHbIX
coefVHEeHWn No
C
noaroToeka
Tema 31. CnunHoOBbIN JOoMaLHero
31.[raMunbTOHMAH 1 BUA 7 11 |3apmaHua no 1 Aomallnee
cnekTpos IMP. Teme: OCHOBb! sanatne
metona Sl1P.
Tema 32. NoOAroToBka K
32.|9kcnepnMeHTanbHble 7 12 [KOHTPOSIbHOWA 2 Kongoanaﬂ
OCHoBbI MeTofa JlP. pabote pabota
NToro 44

5. O6pasoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

OcBoeHve gncunnavHbl "MeToabl nccnefoBaHUs KOOPANHALUMOHHBIX COeAMHEHNA B pacTBopax”
npegnonaraeTt UCNOMb30BaHNE Kak TPaaULMOHHbIX (NeKuumn, NnpakTuyeckme 3aHaTns ¢
NCMNONb30BAHNEM METOANYECKMX MATEPMANOB), Tak N MHHOBALMOHHbLIX 06pa30BaTe/IbHbIX TEXHONOM A
C MCNONb30BaHMEM B y4eOHOM NMpoLecce akTUBHbBIX 1 MHTEPaKTUBHBIX OOPM NPOBEOEHNS 3aHATUMN,
BK/IIOHAIOLWMX BbICTYNNEHNSA CTYOEHTOB Ha 3aHATUAX C BUAMOMaTepmanamn npu 3awmnTe KypcoBbixX
paboT.

- KOMMbIOTEPHbIE NPe3eHTaLUNn NeKLWii;
- IHTEPaKTMBHbIA onpoc Ha nabopaTopHbix paboTax;
- pa3bop KOHKPETHbIX BOMPOCOB NOC/e UHTEPaKTUBHOMO ornpoca.

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. 3apauv U BO3MOXHOCTU ONTUYECKUX METOA0B UCCNenOBaHNS.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Tunol paBHOBeCI/Iﬁ peaKLI,VIVI KOMﬂﬂeKCOO6pa3OBaHl/I$| 1 MeTonbl ux nccnegosaHus. NMoHsATMe 06
ONTMYECKMX MeToaax nccnenosaHuns Liset n CNEeKTp nornoweHns. CI'IeKTpafIbeIVI 1 OOMOSNIHUTENbHbIN
uBerT.

Tema 2. TeopeTnyeckme OCHOBbI ANEKTPOXUMUMN.
LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

J1BOMHOM aneKTpuyecKkuii Cnown, anekTpoaHbI NoTeHuman, ypasHeHne HepHcTa, ranbeaHnyeckmne
Lenu (C nepeHocoMm 1 6e3 nepeHoca) andy3noHHbIA NOTEHUMAN 1 CNOCOObI ero yCTpaHeHs.

Tema 3. SioepHbIA MarHUTHbIN Pe30HaHC.
LoMalluHee 3afaHune , NpyUMepHbIe BONPOCHI:

SnepHble MarHUTHbIE MOMEHTbI. MarHnTHas BOCNPUMMYMBOCTb. YPOBHU 3HEPTUN S0E€PHOM0 MOMEHTA
B MarHUTHOM none. Ycnosume Bo3HUKHOBEHUS AMP.

Tema 4. Knaccudbukadusi ontMyeckmx MeToaoB UccnenoBaHust: Typouaoumetpus,
HedpenomeTpus, oUHaMU4YeCcKoe ceeTopaccesiHue.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

SlBneHmne ceetopaccesiHus. AcpdekT TuHoans. HedbenomeTpuyeckuin, TypbuammMeTpuieckmnin metoapi
aHanuaa. MiccnenosaHve HaHOpPa3MepPHbIX YacTUL, B pacTBOpax METOLOM OMHAMUYECKOrO
cBeTopaccesiHusl.

Tema 5. Knaccudpukacpus anektponos. [a3oBble anekTpoabl.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

Cnocobbl NpUroToBNeHNs aNeKTpoaoB. [(a3oBble 3NeKTPoAbl (KUCNOPOAHbBIA, BOAOPOAHDINA),
METaNnNoKCUAHbIE, aManbraMHble, OKUCINTENBHO-BOCCTAHOBUTENbHbIE, XMHIMAPOHHbIN,
KanomesnbHble, XNopcepebpsiHHbIA, MOHO-CENEKTUBHbIE, CTEKNSHHBIN anekTpoabl. OnpeneneHne
NOTEHLMANOoB 3NEeKTPOAOB.

Tema 6. ipepHass MarHUTHasi penakcauus.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Pacnpe,ueneHme A0EpPHbIX CNMMHOB B MArHATHOM MoJie. MarHutHoe pe30HaHCHOE nornouweHne.
CnuH-cnnHoBas u CnnH-peweTo4yHas penakcauuns. YDaBHeHVIFI Bnoxa.

Tema 7. A6cop6LMOHHDbIE METOObI UCCIeA,0BaHUS
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

Metoabl cnektpocokonus B UK, Y®P- n Buaumoii obnactsax cnektpa. Popma CneKTpoB NOrfoweHms.
OnTuyeckne xapakTepuCTUKN.

Tema 8. lNepexogHbie npoLeccbl U CMIUMHOBOE 3XO.
noMalwHee 3agaHune , NpuMepHble BOMpPOCHI:

SKCI'IepI/IMeHTaFIbeIe MeTOoObl MNONyH4eHnA CcUrHanos CCW v cnunHosoro axa. Metoanku N3MepeHns
BpeMeH CMUH-CNUHOBOW n CI'IVIH-peLLIeTO‘-IHOI7I penakcauunn.

Tema 9. MNoTeHUMOMETPUYECKUIA METO A, ONpeaeneHUs paBHOBECHOW KOHLLeHTpaL/M1 NoHa
MeTanna.

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

[MpyMepbl METANNOKOMMNEKCHbIX 9N1EKTPOA0B. 3aBMCMMOCTb NOTEHUMana anekTpoaa ot
KOHUEeHTpauuun nuranga. KomneHcaunoHHas cxema nameperns 90C ranbBaHMYECKOro afieMeHTa.
YcTponcTeo anemeHTa BecToHa.

Tema 10. MeToobl onpeneneHusi coctaBa U YCTOMYUBOCTU KOMIMIEKCHbIX COeAMHEHUN Nno
AaHHbIM NOTEHLLMOMETPUYECKNX U3MepeHUn.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

VccnepmoBaHue NpoLeccoB KOMMNNEKCoobpa3oBaHnst METOAOM U3MEepPEHNUs
OKUCNNTENbHO-BOCCTAHOBMUTENbHLIX MoTeHuuanos. Metoabl Auummpckoro v JleneHa.

Tema 11. dnyopecLeHTHbIA aHann3

JoMallHee 3agaHune , NpuMepHble BONpPOCHI:

SlBneHne nioMMHecueHUMN. IMUCCUOHHbIE cnekTpbl. [1pasnno JleswmHa. CTOKCOB CABW.
Tema 12. ipepHas MarHUTHaa penakcauuvs B YACTbIX XUOKOCTAX.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Junonb-annonbHbli MexaHn3M penakcauun. KBagpynonbHas penakcaumsi. BpemeHa koppensiumu.
Tema 13. MeToabl pacyéta cocTaBa U KOHCTAHT YCTOMYMBOCTU KOMM/IEKCHbIX COeAUHEHNNA.
LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

OnpeneneHne TePMOANHAMUYECKUX XapaKTEPUCTUK MPOLECCOB KOMMNEKCO0bpasoBaHns B
pacteopax. Metoabl bbeppyma, COOTBETCTBEHHbIX PacTBOPOB. MeTo4 HanMeHbLWNX KBAAPaTOB.
MccnepnoBaHmne KOMNnekcoobpasoBaHus B CMCTEMAXxX C Pa3HOPOOHbIMM UraHaaMK.

Tema 14. Penakcauus sgep B pactBopax napamarHUTHbIX COMen.
foMalluHee 3afaHune , NpUMepHbIe BONPOCHI:

[MapamarHuTHbIN BKNag B penakcauuio. BHyTpucdepHas penakcauus. Y paBHeHNS
Bnombeprena-ConomoHa. BHelwHecgepHas penakcauus.

Tema 15. CnekTpbl KOMMIEKCOB NEpPeXoaHbIX MEeTanoB.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

TepMbl MHOrO3NeKTPOHHbIX aTOMOB. [1prpoaa aneKTPOHHbLIX NepPexon0B B KOMMIEKCHbIX
coeaunHeHnsx, 06pasoBaHHbIX MOHAaMK KOHgurypaumm d1, d2, d7, d8 B okTasgpuyeckmx,
TeTpasfapuyeckmx, TeTparoHanbHbIx Nonsix nuraHaos. MNMpasmna otbopa n UHTEHCUBHOCTY d-d
nepexonos.

Tema 16. MeToabl pacyéta cocTaBa U KOHCTAHT YCTOMYMBOCTU MOHOSIAEPHbIX O4HOPOAHbBIX
KOOPAUHALMOHHbIX COeANHEHUMN.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

BuneTbl K KOHTPONbHOM paboTte 1 NpeacTaBneHbl B pasaene "npoyee”.
Tema 17. NpaBuna B3aMMHOro COOTBETCTBUSI YPOBHEN pacLuenieHus..
JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

[lBa Tvna psagoB NMraHaoB- CNEKTPOXMMUYECKUIA U HedbenokceTn4Yeckmin. dunarpammbl
aHepreTnyeckmx yposHeit Oprena. TepMbl KOHpUrypauuii cnaboro, cunbHoro nonei. uarpammbl
TaHabe-CyraHo. Nepexoabl ¢ y4acTueM 31ekKTPOHHO-BbIPOXAEHHbIX TepMOB. PaclenneHne SHa-
Tennepa. [JaHHble O CTPYKTYPE, NOMYYEeHHbIE N3 SNEKTPOHHbLIX CNEKTPOB. KOMMEKChl ¢ NepeHOCoM
3apsaoB.

Tema 18. Peakuun KOMI'IH&KCOOﬁpaSOBaHI/ISI B MapaMarHUTHbIX XXUOKOCTHAX.
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

KoadhdomumeHT penakcaumoHHOM adpdekTUBHOCTU. PacyeT KOHCTaHT paBHOBECUS MO
penakcaunoHHbIM OAaHHbIM.

Tema 19. KUCNOTHOCTb BOAHbIX U BOOAHO-OpraHU4eCcKmMx pacTtBopos.

noMalwHee 3agaHune , NpuMepHble BOMpPOCHI:

Cnocobbl onpeaeneHns KMCNOTHOCTN BOAHO-OpraHMYyeckmx pacteopoB. PyHkuns MammerTa.
Tema 20. MarHeToxumus.

JoMalHee 3afaHune , NpUMepHble BOMPOCHI:

OnamarHetnam n napamarHetvmam. 3akoH Kiopu. 3akoH Kiopu-Bericca. TemnepatypHO HE3aBUCUMBIiA
napamarHetn3Mm. PaclwenneHue B Hynesom none. YpasHeHne BaH-dneka. [NapamarHutHas
aHn3oTponus.

Tema 21. OKpaLleHHble peakTUuBbl B CNeKTpocoTOMEeTpUM.
foMallHee 3afaHune , NpyMepHbIe BONPOCHI:

WNHTpanuraHaHble Nonockl B CNekTpax nornoweHms. XpoMogopbl 1 aykCOXPOMbI.
KomnnekcoobpasoBaHue ¢ OKpaleHHbIMU UraHaaMu.

Tema 22. MarHUTHble CBOMUCTBA NONUAAEPHBIX U KNacTepHbIX COeAUHEHUHN.
JoMallHee 3agaHune , NpuMepHble BONpPOCHI:

MarHunTHbIA 06MeH B auMepax u knactepax. KoHctaHTa 06MeHHOro B3aMmMoaencTems. YpaBHeHne
BaH-®neka ons auMepHbIX Knactepos. MarHMTHbIe CBOMCTBA KOMMNEKCOB TSXKESNbIX NEPEXOAHbIX
MeTannoB. MarHNTHblE CBOMCTBA KOMMNEKCOB PeAKO3EMENbHbIX METASINOB.

Tema 23. NMonsporpadpnueckuin meTon UccrenoBaHUs.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

OcHoBbl nonsporpaguyeckoro Metona. Cxema nonsiporpadomyeckoin yctaHosku. Obwas
XapakTepucTrka Nonsiporpadonyeckoi BONHbl 1 hakTopbl UCKaxatowme ee opmy.

Tema 24. CBsi3b MeXay CTPOEHMEM COeAUHEHUN U OKPaCKOMW.
JoMallHee 3agaHue , NpUMepHble BOMPOChHI:

Teopus KPUCTaNNMYEeCckoro Nons 1 METo MONEKYNAPHbIX opbuTaneit ons 06 bCHEHNS OKPacKu
KOMMIEeKCoB. /I3MeHeHre onTUYeckmx xapakTepucTrK peareHTa npu KomnnekcoobpasoBaHum.

Tema 25. Oundpdoy3amOHHbIE N KUHETUYECKUNE TOKMW.
LOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

ALCOpPOLMOHHbBIE SBNEHNS HA PTYTHOM KanenbHOM anekTpoae. YpaBHeHNe obpaTtmmoii
nonsaporpacnyeckoin BonHbl. AHaNM3 ypaBHeHUs 06paTMOi NoNsaporpacpnyeckoin BOMHbI.

Tema 26. OnTMyeckue CBOMCTBA OKpaLLeHHbIX cCoeAUHEeHU B pacTBopax.
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

CnexTpbl nornoweHns. MonapHbiin koadbdmumneHT ceetonornoweHns . OCHOBHOWM 3aKOH
cseTonornoweHuns. MNMpninHbl 0TKNOHeHNS OT 3akoHa JIBb B pacTBopax. ®Pusnko-xmmmyeckme
ycnosusi 06pa3oBaHNs OKpaleHHbIX COeaNHEHNIA. YyBCTBUTENBHOCTb 1 TOYHOCTb DOTOMETPUYECKOrO
mMeTona.

Tema 27. 3KCI'IepVIMeHTaJ1beIe MeTo4bl ornpenerneHus MarHUTHOM BOCNMPUUMYUBOCTU.
JoMalllHee 3a4aHune , npnuMepHbie BONPOChHI:

Meton I'yn. Meton ®apagnes. Meton KenHke. Meton Buckosmmertpa. Meton AMP.
CKBWO-marHetomeTp. MarHUTHblE CBOMCTBA NapaMarHUTHbIX CONEN B pacTBOpax.

Tema 28. MeToabl U3MepeHUsi ONTUYECKOM NJIOTHOCTU PacTBOPOB.
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

Mpubopbl 1 MX xapakTepucTnkn. PotoanemeHTbl. CNekTpodOoTOMETPUS 1 ee NpenMyLLecTBa nepes
KonopumeTpuein. dngdpepeHunanbHas cnekTpogoTOMETPUSI.

Tema 29. neKTPOHHbINA NapamMarHUTHbIA pe30HaHC B KOOPAUHALLMOHHOW XUMUM.
JoMallHee 3afaHune , npuMepHble BONpPOCHI:

3eemaHoBCKOe B3ammogencTame. /I30TponHoe cBepxToHKOe B3aumomencTaue. N3otponHoe
cynepcBepxToHKoe B3ammogenctene. Cnektpbl SINP MOHOB co cnnHOM S = V2 B pacTBopax.

Tema 30. OnpepeneHuve coctaBa U YCTOMYUBOCTU KOMIMIEKCHbIX COe AUHEHNW MO
CNeKTPocOOTOMETPUYECKUM OaHHbIM.

noMalHee 3afaHue , NpUMepHbIe BOMPOCHI:

MeTton nsomonsipHbix cepuin. Meton casura pasHosecuii. Meton boepymma. Metoq
COOTBETCTBEHHbIX pacTBOPOB. MeTon npsimoit nuHun. N3obectnyeckme Toukn. OnpeneneHne
KOHCT@HT KMCNOTHO-OCHOBHOW AMCCOLMaLMM OPraHN4eCcKnx peakTmseos.

Tema 31. CnnHOBBLIN raMMnbTOHWaH U BuA cnektpos AlP.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

Teopwus BoamywweHuin. Cnektp SINP ¢ y4eToM Nepeoro 1 BTOPOro nopsaka Teopuv BO3MYLLEHWIA.
CnexTpbl OINP 1noHoB co cnvHOM S > V2 B pacTBopax, pacuenneHume B Hynesom none. Cnektpbl SMP
B MarHMTopasbaBneHHbIX NOPOoLWKax, CTeknax, kpuctannax. AHM30TPONUs NapameTpoB CMIMHOBOIO
rammnbToHnaHa. CrnekTpbl SINP MOHOB NepexoaHbIX METANN0B U KOMMNEKCcoB. PenakcaumoHHble
npoueccol B cnektpockonuu SIP.

Tema 32. 3kcnepuMeHTanbHble 0OCHOBbI MeTona JlP.
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

OcobeHHocTn cnekTpoMeTpoB IIMNP pasnnyHbix onana3oHoB. YCTPoMNcTBo cnektpomeTtpa SlP.
BonHoBopg u pesoHaTtop. Moaynauunsa BHewHero MarHutHoro nons. CUHXPOHHLIN aeTekTop. bunetsl K
KOHTPONbHOW paboTe 2 npeacTtaeneHsbl B none "lMpoyee”

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:
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MpuMepbl 6UNETOB K KOHTPONbHOM paboTe 1

Bunet & 1

1./ccnepoBaHme npoLeccoB KOMMNIeKcoobpasoBaHsi METOLOM N3MEPEHNS
OKWNCNUTENIbHO-BOCCTAHOBUTENbHbBIX MOTEHLMASIOB.

2.AnCopOUMOHHbIE SIBNEHUS HA PTYTHOM KanenbHOM 3NeKTPOAE.

Bunetr @ 2

1.MloHCenekTnBHbIE aNEKTPOObI.

2.MeTtoapbl onpeneneHns coctaea U yCTONYMBOCTN KOMMNIEKCHbBIX COEANHEHWUI MO OAaHHbIM
NOTEHUMNOMETPUYECKNX N3MEPEHNA. MeTo4 COOTBETCTBEHHbLIX PACTBOPOB.

bunetr ¢ 3

1.MeTann-KoMnnekcHble 3NeKTPoabl.

2.MeToabl onpeneneHns coctasa U yCTOMYNBOCTU, KOMMIEKCHbIX COeANHEHWI MO AaHHbIM
noTeHumMomMeTpudeckux namepeHuin. Metopg JlepeHa.

Bunet ¢ 4

1.9nekTpoabl Nnepeoro poaa. KNCNopoaHbIA 9NeKTPOoL.

2.YpaBHeHne 0bpaTmMmoi NonsiporpadnyecKoi BOMHbI.

Bunetr @ 5
1.CTekNsHHbIA anekTpoa.
2.dakTopbl Nckaxarowme opmy nonsaporpagoUIecKnx KpusbIx.

bunetr @ 6

1.[NoTeHumnomeTpuyeckoe onpeaeneHne paBHOBECHOM KOHLEHTPaUUM noHa metanna.
2.Monsporpadmryecknii meton nccnenosaHuns. Obwas xapakTepuctuka nonsaporpagomyeckoin
BOJIHbI.

bunetr @ 7

1.OCHOBHbIE NOHATMS ANEKTPOXMMUN: SNEKTPOL, ranbBaHn4yeckmnii anemenT, 3 C ranbBaHM4Yeckoro
aneMeHTa, 06paTUMbI SNEKTPOA.

2.Meton Bbeppyma.

Bunetr ¢ 8

1.0npeneneHne KNCNOTHOCTWN B HEBOOHbIX cpeaax.

2./ccnepnoBaHne koMnnekcoobpasoBaHnst B CUCTEMAX C Pa3HOPOAHbIMU nraHaamu (onpeaeneHne
cocTaBa M YCTOMYMBOCTN).

bunetr @ 9

1.KncnoTtHoCTb pacTtBOpPOB. PYyHKUMSA KNCNOTHOCTU [[ammeTa

2.KnHeTnyeckme Toku B nonsporpacuu.

bunet @ 10

1.MeTann-okcmaHble anekTpoabl. CypbMSHbIA 9NeKTPOoL.

2.MeTtoapbl onpeneneHns coctaesa U yCTONYMBOCTU KOMMEKCHbBIX COeANHEHWUI MO OAaHHbIM
NOoTEHUMOMETPUYECKUX n3MepeHunin. Meton AumMmnpckoro.

bunetr @ 11

1.AHOZHble 1 KaTOAHbIe BOMHbI B nonsiporpaduu. YpasHeHne MnbkoBnya. Kputepum obpatmocTy
3NEeKTPOAHbIX MPOLECCOB.

2.MeToa HauMeHbLLIVX KBaOPAaToB.
Mpumepbl BUNETOB K KOHTPONbHOK paboTe 2

Bunet & 1
1. MarHuTHble cBOCTBaA a4ep.
2. SlnepHbli pe3oHaHc.
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3. Penakcaums spep B XUAKOCTSX.

bunet @ 2.

1.MarHnTHble CBOMCTBA NONNSALEPHbIX M KOMMNAEKCHbIX COeANHEHWIA.
2.Metogn lNyw.

3.Penakcaums B napaMarHUTHbIX XUOKOCTSIX.

Buner © 3

1.410 Takoe Tepm? BbiBOA TEPMOB A/19 aTOMa UK MoHa KoHgomrypaumm p2. MNMpreegute npumepsl
aTOMOB ( MOHOB), UMEIOLWMX TaKy KOHpUrypaumio.

2.0npepeneHne yCToM4nMBOCTN KOMMNEKCHbBIX COEANUHEHWIA NPU CTYNEHYaTOM
KoMMnekcoobpa3oBaHuu.

Bunetr @ 4

1.3akoH Jlambepta-byrepa-bepa. MpnumHbl OTKNOHEHNS OT 3aKOHA B pacTBOpax.

2.0unarpammbl Oprena onst MOHOB KOHdgourypauum d2 B cnabbix nonsix nuraHaos. MNpasuna otbopa.

Bunetr @ 5

1. C 4yeM cBSA3aHO BO3HMKHOBEHME OKPACKW B BOOHbIX pacTBopax Npv NoAKUCNEHUN COeaNHEHNIA
BaHaaus (V)?

2. Yto Ttakoe Tepmbl? OcHoBHOM TepM ans noHa mapradua(ll).

bunet @ 6

1. OcHoBHoM TepM ans peHus(VI). OkpaweHsl nun coeanHeHns peHns(VI)?

2. OcHosHol Tepm ansa mapraHua (l1)? OkpaweHbl 1 coeanHeHusa mapradua (lll) n noyemy?

bunetr @ 7

1. YpaBHeHune BaH-®neka. [NapamarHntHas aHu3oTponumsi.

2. [NapamarHntHbIn BKNag B penakcaumio. BHyTpucgepHas penakcaums. YpasHeHuUs
BnombepreHa-ConomoHa. BHewHecepHasa penakcaums.

bunetr ¢ 8

1. KoathdpuumeHT penakcaumoHHOM adod0ekTUBHOCTU. PacyeT KOHCTaHT paBHOBECUS MO
penakcaunoHHbIM OaHHbIM.

2. OKCnepuMeHTanbHble METOAbI ONPEeaeNeHNs MarHUTHOM BOCNPUNMYMBOCTM.
BuneTtbl K aKk3amMeHy

Bunet @ 1

1. ViccnepoBaHme nNpoLeccoB KoMNnekcoobpasoBaHns METOLO0M U3MEPEHUS
OKNCNNTENbHO-BOCCTAHOBUTENbHBIX NMOTEHLIMAMOB.

2. A6copObLUMOHHbBIN MeTon uccnenoBaHus (CP-mMeTpus, OOTOKONOPUMETPUS) - ANS KAKUX CUCTEM
NPUMEHSIETCS (TOMOTEHHBIX, FreTEPOreHHbIX, OKPALEHHbIX, HEOKPaLLEHHbIX)?

3. MarHuTtHble cBOKCTBA a4ep.

bunetr @ 2

1. AnCOpOUMOHHbIE SIBNEHUS HA PTYTHOM KanenbHOM 3N1eKTpoae.

2. Penakcauuns snep B XUOKOCTSIX.

3. CD- onpepeneHme KOHCTaHTbl Auccoumaumm OKpaweHHbIX peareHToB.

Buner © 3
1. OnTn4eckne xapakTepucTMKIM OKpalleHHoro BellecTsa. BnusiHme komnnekcoobpasoBaHus.

2. MeTtoabl onpeneneHns coctasa v yCTONYMBOCTM KOMMAEKCHbIX COEAVHEHWNIA MO AaHHbIM
NOTEHLMOMETPUYECKUX N3MEPEHUNIA. MeTo COOTBETCTBEHHbIX PACTBOPOB.

3. MarHuTHble CBONCTBA MNONUALEPHbBIX N KOMMNAEKCHbBIX COEANHEHWUA.
bunet @ 4

1. Kakne onTnyeckme xapakTepucTnkm MOryT MEHSTLCS MPU KOMMIekcoobpas3oBaHnm?
BaTtoxXxpoMHbIA, rTMMNCOXPOMHbBIA COBUTN.
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2. AHoZHbIE 1 KaToAHble BOMHbI B nonsiporpadum. YpaeHeHne Minbkosrya. Kputepnm obpatuMocTu
3NEeKTPOAHbIX NMPOLLECCOB.

3. Penakcaumns B napaMarHnTHbIX XNOKOCTAX.

Bunetr @ 5
1. Onarpammebl Oprena ons MoHoB KoHdourypaumm d2 B cnabbix nonsix nurangos. Mpaeuna otbopa.

2. B kaknx cnyyasix ons 06 bACHEHMS OKpPaCKN COeAUHEHNIA MPUMEHSIOT TEOPUIO KPUCTANINYECKOro
nonsa? MNpuseanTte NnpuMeps.

3. Metogn lNyw.

Bunet @ 6

1. MonsipHbIn KO3 ULUMEHT nornoweHns. Prnan4eckuin CMbICN, PadMepPHOCTb, OT Kaknx pakTopoB
3aBUCUT?

2. MeToabl onpeneneHns coctasa U yCTOMYNBOCTU KOMMIEKCHbIX COeANHEHWI MO OaHHbIM
noTeHUMOMETpUYEeCKuXx namepeHunin. Metog Aummmpckoro.

3.KuHeTnyeckme Tokn B nonsiporpacoum.

bunetr @ 7

1. CnekTp NOrnoweHns, XxapakTepUCTMKIN CNEKTPA, YTO OHW OTpaxaroT?

2. KucnotHocTb pacTtBopoB. PyHKLUMSA KUCnoTHOCTK ['ammeTa

3. NccnenoBaHve KoMnnekcoobpasoBaHMs B CUCTEMAxX C Pa3HOPOAHbIMU UraHaamu (onpeneneHne
cocTaBa M YCTOMHYMBOCTN).

Bunet ¢ 8

1. CTeKNSHHbIA 9neKTpoa.

2. N306ecTnyeckme To4KM, 0 YEM CBUIOETENLCTBYET MX MNOSBNEHNE?

3. CnekTpbl OINP MOHOB NepexoaHbIX METannoB U KOMMNIEKCOB.

bunetr ¢ 9

1. MeTannokcngHble anekTpoLbl.

2. Yto Takoe cBasdb Paccena CayHgepca (LS) ?

3. PenakcaumoHHble npouecchl B cnekTpockonum 31P.

Bunet @ 10
1. 3akoH JlambepTa-byrepa-bepa. MNpuynHbl OTKNOHEHNS OT 3aKOHa B PacTBOpaXx.

2. Monsaporpadomyeckunii meTon nccnenosaHuns. Obwas xapaktepucTnka nonsaporpagomyeckoin
BOJHbI.

3. lnamarHetnam 1 napamarHeTnam. 3akoH Kiopu. 3akoH Kiopu-Beiicca.

7.1. OcHOoBHas nuTeparypa:

1.AxmeToB H.C. Obwas n HeopraHnyeckas xmmms [SneKTPOHHbIA pecypc] : y4eOHUK. ? DNeKTPOH.
naH. ? CI6. : lanb, 2014. ? 744 c. ? Pexwum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=50684

2. ®epotos M.A. SoepHblid MArHUTHBIA PE30HAHC B HEOPraHMYeCcKom 1 KOOPAUHALMOHHOW XUMUN.
PacTtBopbl 1 XnAKOCTU[ONEKTPOHHBIN pecypc]. - M.: duamatnut, 2010. - 384 c.

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

3. Matpywesa T.H. CeHcopurka. CoBpEMEHHbIE TEXHONOMMM MUKPO- U HAHOSNEKTPOHMKN: YyebHoe
nocobue [OnekTpoHHbI pecypc]. / T.H. Matpywesa; MuHuctepcTso obpasoBaHns n Hayku Pd.
Cunbupckuin penepansHblii yHusepcuter. - M.: HAL MH®PA-M; KpacHosipck: Cubupckuii
doenepanbHbliii yH-T, 2014. - 260 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=374604
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4. Kapataesa ®.X., Knodykos B.B. Cnektpockonusa SIMP B opraHuyeckon xumun. Yactb |. 2013.(Ons
CTYAEHTOB W acnMpaHTOB XMMUYECKOro 1 buonormyeckoro gakynbteTos) MoapobHocTu:
http://kpfu.ru/publication?p_id=68614

5. Kaparaesa, ®.X. Cnektpockonust AMP B opraHuyeckoit xumnn: [ysebHoe nocobue] / d. X.
KaparaeBa, B. B. KnoykoB.?KasaHb: KasaHckuii yHuBepcuteTt, 2013.7; 21.4. 1: Obwas teopus
AMP. Xummnyeckue caosurn 'H n 13C.72013.7130 c.

6. BentoctuH, A.A. NoTeHLMOMETPUS: (PUBNKO-XMMNYECKME OCHOBbI U MPUMEHEHUS [ONEKTPOHHbI
pecypc] : y4ebHoe nocobue. ? AnekTpoH. aaH. ? CI6. : JlaHb, 2015. ? 334 c. ? Pexum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=60646

7. OamackuH, B.b. SnekTpoxmnmns [nekTpoHHbI pecypc] : y4ebHoe nocobuve / B.5. JamackuH,
O.A. Metpuia, I.A. UnpnuHa. ? OnektpoH. gaH. ? Cl16. : NaHb, 2015. ? 671 ¢. ? Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=58166

7.2. JlononHuTenbHasa nuteparypa:

1.Kncenes t0.M., [lobpbiHnHA H.A. XMusa KOOpAVNHALMOHHBIX coeanHeHuni. - M.: Akagemuns, 2007. -
352 c.

2. HeopraHuyeckast xumms: B 3 T.: y4eb. ons cTyaeHTOB By30B, 00y4atowWmxcs No HanpasneHunto
510500 'Xumns' n cneumanbHocTt 011000 'Xumm / [A. A. Opoanos, tO. 0. TpeTbsikos]; noa. pea. tO.
L. TpetbskoBa. Mocksa: Akagemus, 2004- T.1: PU3NKO-XMMUYECKME OCHOBbI HEOPraHMYECKOM
xumnn. 2004. - 233 c.

3. Komnnekcbl Mmetannos : yuebHoe nocobve ons NeKLMOHHOro Kypca 'XnMmsi KOMNIeKCHbIX
coeauHeHun'. KasaHb : [KasaHckuin yHusepcuteT], 2014. 97 c.

4.CnekTpohoTOMETPMYECKNIA METOL NCCEA0BaHUS NPOLIECCOB KOMMNEKCoobpa3oBaHns B BOAHbLIX
pacTBOpax 1 OpraHn3oBaHHbIX cpeaax: yyebHoe nocobue. KasaHb, 2009.- 49 c.:

5. Kapataesa, ®..X. Cnektpockonua AMP 'H un 3C B opraHuyeckomn xummmn / ®. X. Kapataesa, B. B.
KnoukoB ; KasaH. roc. yH-T, XuM. uH-1 um A.M. Bytneposa, Hayuy.-obpasosart. LueHTp KasaH. roc.
yH-Ta 'Matepunanbl n TexHonormm XXI seka'.KasaHb: KasaHCKUA rocyjapCTBEHHbINA YHUBEPCUTET,
2007.- 154 c.

6.BbynHukos, I'.K. MoandrumpoBaHHble 3N1eKTpoabl 4151 BONbTAMMNEPOMETPUM B XMumn, Bruonornm un
MenuvumHe [OnekTpoHHbIn pecypc] : / [.K. ByoHukos, [.A. EBTioruH, B.H. ManctpeHko. ? 9nekTpoH.
naH. ? M. : 'labopatopus 3HaHuiA' (paHee 'BUIHOM. JlTabopatopus 3HaHwmir'), 2013. ? 417 ¢. ?
Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=3159

7.3. UHTepHeT-pecypcChbl:

Chemnet Poccus ? xummyeckne Hayka 1 obpasosaHue B Poccun: noptan goyHOaMeH-TanbHOro
xuM.obpaszoBaHus - http://www.chem.msu.ru/rus

Anekcees B. M. n gp. CbopHuMk 3aaay no ontuMmaaummn: Teopusi, npumepsbl, 3a4aqu -
http://www.krelib.com/matematika/1466

BenesaHues B./.CnoxHble paBHoBecus B pacTeopax - http://icchair.niic.nsc.ru/lectures/2.shtml
ObpaszoeatenbHble pecypcbl MiHTepHeTa. XMIMUSA - hitp://www.alleng.ru/edu/chem.htm

MpocTtos B. H. OcHOBbI hrn3n4eckom xmmmnn -
http://krelib.com/fizicheskaja_himija_himicheskaja_fizika/14364

@.X. Kapataesa, B.B. Knoykos. Cnektpockonus AMP B opraHmyeckoi xumun. Yactb 1. Obwas
Teopusa AMP. Xumunyeckue cosurn 1H n 13C. - http://kpfu.ru/publication?p_id=44583

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve ancunnaumHbl "MeToabl nccnefoBaHUs KOOPANHALMOHHBIX COeAMHEHN B pacTBopax”
npennonaraeT NCMNONb30BaHME CNeLyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

OucumnnnHa obecneyeHa NnoTeHUMOMeTpamm, cnektpodoTomeTpammn, AMP-cnekTpoMeTpoMm,
KOMMbIOTEPaMU, MPOEKLIMOHHON TEXHMKO, yuebHUkamm n IHTepHeT-pecypcamm.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 04.03.01 "Xumunsa" n npodomnto NoarotoBkn HeopraHmyeckas xmmus .
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