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Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) Mapudg3siHos A.P. Kadeanpa
aHanuTU4eckom xummm Xmmmyeckumin MHCTUTYT uM. A.M. Bytneposa , Airat.Garifzyanov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopMUpoBaHue y CTyAeHTOB NPENCTABNEHNS O POV U MecTe (POTOMETPUYECKUX METOAOB aHann3a B
COBPEMEHHOV aHaNNTUYECKON XMMIU, NCMOMb30BaHNN OPraHNYecKUX peareHToB Ansi 06HapyXeHus,
onpeneneHus, pasneneHns, KOHLUEHTPUPOBaHMS, MAaCKUPOBAHUS B XMMMYECKOM aHanunse,
03HaKOMJIeHNE 1X C YCTPOMNCTBOM CPOTOKONOPUMETPOB 1 CNEKTPOOTOMETPOB, (POTOMETPUHECKMMM
MeToLaMu onpeaeneHns HeopraHNYecKUX N OpraHNYeckmx CoeanHEHNIA.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.5 NpodgheccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 020100.62 XnuMus n oTHOCKTCS K BapuaTneHoi yactn. OcBamBaeTcs
Ha 4 kypce, 7 ceMecTp.

OucumnnnHa "doTomMeTpuyeckne MeTofbl aHannsa n opraHm4yeckmne peareHTbl" OTHOCUTCS K
yuyebHomy umkny "lMpodheccroHanbHble ancumnaunHbl” npodpuns "AHanntmyeckas xumns" (63.B.5).
OHa 6a3mpyeTcs Ha 3HAHNAX N YMEHWSX, BbIpabOTaHHbIX NPY NPOXOXAEHUM 00WmMX
npogoeccroHanbHbix KypcoB 6a3oBoi yacTu umkna b3 "HeopraHuyeckas xumms" n "AHanmtnyeckas
xumns", "dunaundeckas xummg" , "OpraHunyeckas xmmms". Nony4eHHble NPy 0CBOEHUN OUCLIAMNHDI
3HaHWS 1 YMEHNSA POPMUPYIOT y CTYOEHTOB MNPEACTAB/IEHNS O PONIN U MECTE DOTOMETPUYECKUX
MEeTOL0B aHann3a B COBPEMEHHOW aHanMTUYeCKOn XMMNN, NCMONb30BaHUM OpPraHNYecKnx peareHTos
NS 0BHapyXeHNs, onpeneneHns, pasaeneHmns, KOHLUEHTPUPOBAHNS, MaCKMPOBAHWS B XUMUYECKOM
aHanuse, 03HaKoM/eHne nUx ¢ yCTPONCTBOM OOTOKONIOPUMETPOB 1 CNEKTPOJOOTOMETPOB,
JoOTOMETPMYECKMMM METOOAMM ONpPefeneHns HeopraHN4YeCcKux 1 opraHnyeckmnx CoeanHeHnn.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowmne KOMNeTEeHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTEeHLUN

MMK-6 o o

BnafeTb HaBblkamu Tbl H BPEeMeHHOM y4ebHO-Hay4YHOon
(MpOCPECcCHOHANEHbIS anigeaT ae n 3n g:sgeHI/IVIaXcl:/IOI\AI/Ip‘-IeeC?(VIXOSKngEGI/I(h)llel-?TyOBO
KOMMeTeHuunn) patype npu np P
MK-7 MMeTb ONbIT PaboTbl HA cepuiiHO annapaType, NPUMEHSIEMO B
(MPOCheccHoHanbHbIE aHanmw-lecfmx n mmsvmogmmw-lecmx ECCJYIE,D,,OBEHVIFIX
KOMreTeHuun)
K-8 BNafeTb MeTogamu pernctpaumm n obpaboTku pesynbTaTos
(MpOCPECCHOHANEHbIS XUMUYECKUNX 3KCMe BMeHTOFI; P i
KoMMeTeHuunn) P

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeEH 3HaTb:

MEeCTO DOTOMETPUYECKMX METOOOB B COBpeMeHHOI7I aHanUTU4eCKONn XMMnu, TeopeTndeckme OCHOBbI
poTomMeTpumyecknx MeTonoB aHannsa, obnapatb TeopeTn4eCKkMmMn 3HaHNAMM 0 B3aMOCBA3N MeX Oy
CTpoeHnem n XuMnKo-aHalIMTn4eCKNMin cBOMCTBaAMU OopraHn4eckunx peareHToB

2. DONTIXEH yMeTb:

npoBOAONTb CpOTOMeTpI/I‘-IeCKOG onpeneneHne opraHn4ecKknx n HeopraHNM4ecknx sewecTB Nno
CTaHOAPTHbIM METOAMNKAM, UCMONb30BaTb OpraHN4YeckKne peareHTtbol npun peweHnn pasinyHboixX 3anad
XMN4eCcKoro aHanm3a
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3. 0ONXeH BnageTb:

mMeTogonoruemn Bbl60pa C*)OTOMeTpVI‘-IeCKVIX MEeToOouK Npun aHann3e pa3nnyvHblX 06'beKTOB, HaBblKaMW
X NPpUMEHEHNA Ha NpakTnke

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CcNocobHOCTb BNaaeTb OCHOBaMM Teopun pyHoameHTanbHbIX pa3nenoB XMmMnm (npexne BCEro
HeOpFaHquCKOVI, aHanuTn4eckonm, OpFaHquCKOVI, q3VI3VI'~IeCKOI7I, XM BbICOKOMONEKYNAPHbIX
COeOUNHEHNN, XUMNK BMONOrN4YecKmnx O6'beKTOB, XNMUYECKOW TeXHOJ'IOI'I/II/I);

FOTOBHOCTb B/ladeTb MeTogamun 6e3onacHoro 06pameHms| C XMMm4eCkKnMn matepmnanamm € y4eTom mnx
C*JVISI/I‘-IGCKVIX N XMMUNYECKNX CBOMCTB, 6bITb CNOCOOHBIM npoBOONTb OLUEHKY BO3MOXHbIX PUCKOB

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpynoeMKoCTb AUCLMMANHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMANHDBI 3a4€T B 7 CEMeCTpe.

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

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

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPYAO0EMKOCTb Tekywue copmbl
NI Buewanmuun/ - (CeMeCTPoyecrpa (8 vacax) KoHTpons
Nexumn MpakTnueckuelabopartopHbie
3aHATUSA pabotbi
Tema 1. BeegeHue.
MecTto
1 poTOMETPUNYECKMX v 1 2 0 0 Qgﬂ:ﬁ;ee ©
" [MeTOOOB cpean opyrux
ONTUYECKMX METOO0B
aHanmaa.
Tema 2.
OHepreTnyeckune
XapakTepucTuKn
9NeKTpoOMarHnTHOro JomauliHee
2. |M3ny4yeHus. 7 2 2 0 0 3ajaHve
Baaumopeincteuns
BewecTB C
9NEeKTPOMarHUTHbIM
n3nyyeHnem.
3 Tema 3. CnekTpbl v 3 5 0 4 ggE:FL:JMHeee
" [mornoweHwus.
PervucrpaumnoHHbii Homep 714714 % 3;?{%}(12;}{%%2
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpoOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60Tb|
Tema 4. OcHOBHblE
3aKOHbI NornoweHns
4. [2TEKTPOMArHNTHOrO v 4 5 0 4 ggg:ﬁ;:e
" M3ny4eHns. 3akoH
Byrepa - lambepa -
Bepa.
Tema 5.
doTomeTpuryeckune nomaliHee
5. |MeToabl onpeneneHns 7 5 2 0 6 3apjaHue
KOHLEeHTpaumin BELWeCTB
B pacTBopax.
Tema 6. [pumeHeHne
cnekTpodoToMeTpumn noMallHee
6. |ONg n3ydyeHuns 7 6 2 0 6 3apaHve
paBHOBECWUM B
pacTBopax.
Tema 7. Kpyrnbii cTon.
v [MprMepbl KOHKPETHbIX v 7 5 0 6 Kggggganaﬂ
" |dpoTOMETPUYECKUNX P
onpeneneHun.
Tema 8. [Npumepsbl
JoOoTOMETPUYECKUNX noMallHee
8. |onpeneneHunn 7 8 2 0 4 3apaHve
OTAENbHbIX 3/1IEMEHTOB B
pas3nuyHbIX 06 bEKTAX.
Tema 9. Mecto n
3Ha4yeHne
noMallHee
OpraHn4yeckmx
9. PEareHToB B 7 9 2 0 0 3agjaHue
COBpPEMEHHOM
aHaNUTN4EeCKON XUMUN.
Tema 10.
OpraHuyeckue noMallHee
10.|peareHTbl, obpasyowme | 7 10 2 0 0 3apaHve
KOOPOVHALUNOHHbIE
coeauHeHus.
Tema 11. Bsanmocsssb
MeXay CTPOEHUNEM U
MallH
11 KOMMNeKcoobpasyowmmiy - 11 5 0 0 ggﬂ:l_meee
‘lcBOKiCTBAMU
OpraHn4yeckmx
nuraHgos.
Tema 12.
OpraHuyeckue noMallHee
12.|peareHTbl B MeTOOAX 7 12 2 0 0 3ajaHve
ocaxaeHus un
rpaBMMeTpun.
Tema 13. JoMallHee
13.|9KCTpakuNoHHbIE 7 13 2 0 0 3apaHve
peareHTbl.
PeructpaumnoHHbiin Homep 714714 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 14.
OpraHunyeckue
peareHTbl, nomatuiHee
14.lucnonb3yembie B 7 14 2 0 0 3apaHve
POTOMETPUYECKUX U
9KCTPaKUNOHHO-POTOMET PUYECKMX
mMeTodax aHanmaa.

Tema 15.
OpraHuyeckue
peareHTbl B 06 bEMHbIX
MeTolax aHanmaa.

Tema 16. KomnnekcoHbl gomaluHee
16.|B aHanuTn4yeckomn 7 16 2 0 0 3agaHue
XUMUWN.

Tema 17.
NoHooBMEeHHbIE CMOSbI
1 xenaToobpasyome
copbeHTbI 1 X
‘InpyMeHeHne B
COPOLMOHHBIX METOAAX
KOHUEHTPUPOBaHMS 1
pasneneHus.

Tema . UTorosas 3ayert
doopMma KOHTpons / 0 0 0

WNtoro 34 0 30

JomMallHee

15. 7 15 2 0 0 3aJaHune

17 TeCTUpPOBaHNe

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. BBepeHue. Mecto choToMeTpUyeCKMX METOO0B Cpeau OpYyrux ontTu4ecKnx MeTtonos
aHanuaa.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CDOTOMeTpI/I‘-IGCKI/Ie MeTonbl B COBpeMeHHOI7I aHannUTN4eCcKom XMMnNu. MeTponoqueCKme
XapakTepucTukn n 3Ha4eHne ootoMeTpnyeckmnx MeTonoB B COBpeMeHHOI7I aHannTN4eckKom XMMnu.
KOM6I/IHI/IpOBaHHbIe " I'I/I6pVI,EI,HbIe MeToObl aHann3a ¢ POTOMETPUYECKNUM OKOHYaHWEM.

Tema 2. SHepreTquCKue XapakKTepUCcTukn INeKTpoMarHUTHOro nany4yeHus. B3aunmopnencreus
BellLeCTB C 3/IeKTPOMarHUTHbIM U3ny4yeHunem.

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

2 DHepreTnyeckne xapakTepucTmkn aneKTpoMarHMTHoro nanydyeHums. Nornowexmne SMU
OOHOPOOHbIMM cucTemMamu. [pouecchl, NpoTekarowme Npun NOrnoweHnn aNeKTPOMarHMTHOro
N3ny4yeHns atomamm n monekynamm. OcobeHHOCTV B3aMOOENCTBUS BEWECTB C 3NeKTPOMarHUTHbIM
n3nyyeHnem Y®, snonmoii n MK obnactsx cnekrtpa.

Tema 3. CnexkTpbl NOrNMOLLEHUS.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

3 CnexTpbl nornoweHus. @opMbl CNEKTPOB NOrNOWEHNS aTOMOB U MONEKYN B ra300b6pasHoM
COCTOSIHAM U B KOHOEHCMPOBAHHbIX cpenax. PakTopbl, BAMAIOWNE HA WUPWHY TUHWIA B ONTUYECKUX
cnekTpax 1 Ha KoathMuUMEHT MONSIPHOro noraweHns. Cea3b Mexay 9NeKTPOHHbIM CTPOEHMEM 1
OKPAaCKOW BELECTB. DNEKTPOHHbIE CNEKTPbI NOMMOLWEHUS OPraHNYeCKNX U KOOPANHALMOHHBIX
coenvHeHuin. PaspelleHHble 1 3anpeLleHHbIe 3NEKTPOHHbIE Nepexonbl. XpOMOGOPHbLIE 1
ayKCOXPOMHbIE rpynnbi.

naboparopHasi pabota (4 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 714714 5AE
CtpaHwnua 6 ns 18. il YHI:I

S OEALIK G



Mporpamma gucumnnuHel "doToMeTpryeckue MeToabl aHanmsa u opraHndeckue peareHTbl"; 020100.62 XnMus; OOLEHT, K.H. (AOLEHT)
MapuasaHos A.P.

ObyyeHmne paboTe Ha cnekTpodooTomeTpe CP-102. CHATME CNEKTPOB OKPALLEHHbIX COEOANHEHNIA.

Tema 4. OCHOBHbIe 3aKOHbI MOrNMOLLEHUS 3NEeKTPOMarHUTHOro n3any4dyeHusi. 3aKoH byrepa -
Namb6epa - Bepa.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

4 BenunyuHbl, xapakTepuayowme nornoweHne anekTpoMarHuTHoro nanydyeHuns. lNponyckanue,
onTuyeckas NN0THOCTb, MONSIPHbIV KO3dodomumneHT nornoweHmns. 3akoH byrepa - Jlambepa - bepa.
DUBNKO - XMUYECKME U MHCTPYMEHTASIbHBIE MPUYUHBI OTKNIOHEHMS OT OCHOBHOIO 3aKoHa
ceeTonornoweHns. 3akoH dupoarta (aaanMTUBHOCTM ONTUYECKON NAOTHOCTK).

naboparopHas pabora (4 4aca(oB)):
CDOTOMeTpVI‘-IGCKOG onpepneneHne KOHCTaHTbl MOHN3aunn nHonkartopa 6pOMTVIMO)'IOBOI'O CUHero
Tema 5. doToMeTpUueckme MeToabl onpeneneHnsi KOHLEHTpaL A BeLLLeCcTB B pacTBopax.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

5 doTomeTpuryeckme MeToabl onpeneneHns KoOHUeHTpauun BewecTs B pacteopax. Metoapl
cpaBHeHus, 0obaBokK, rpasynpoBOYHOro rpadmka. JudgepeHumanbHO-G0OTOMETPUYECKUIA METOA.
MeTon OOTOMETPMYECKOTO TUTPOBAHUS. DKCTPAKLUMOHHO-GOOTOMETPUYECKMIA MeTOA. AHaNN3
MHOIOKOMMOHEHTHbIX cucTeM. KuHeTnyeckne Metoabl onpeneneHns ¢ ooToOMeTpU4eCcKum
NeTeKTpOoBaHMEM.

naboparopHas pabora (6 4aca(oB)):

doTomeTpuyeckoe TutposaHue cmecu meau(ll) n sucmyta(lll)

Tema 6. NMpumeHeHne cnekTpocoTOMETPUM ONA U3YYEHUS paBHOBECUI B pacTBOpax.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

6 MNprMeHeHne cnekTpoPOTOMETPUM ANS N3YYEHMS PaBHOBECUIA B pacTBopax. PoTomeTpumyeckoe
onpeneneHnst KOHCTAHT MOHN3aLMN OCHOBaHWIA 1 cnabbix KACNOT, onpenenexHve pH pactBopos.
N3yyeHme npoueccos komnnekcoobpasoaHus. OnpeneneHve cocrtasa u yCTONYMBOCTY
KOMMNEKCHbIX coeanHeHnid. MeToabl M3OMONSIPHBIX CEPUiA 1 caBura paBHoBecus. MeToapbl
KOMMbIOTEPHOr0 MOAENNPOBAHMS MPOLLECCOB KOMMIEKCO0Opa30BaHMSI.

naboparopHasi paborta (6 4aca(oB)):

doTomeTpuyeckoe onpeneneHne Heoauma c apceHaso(lll)

Tema 7. Kpyrnbi cton. NMpumepbl KOHKpeTHbIX hoTOMETpUYeckux onpeneneHun.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

7 Kpyrnbii cton. MprMepbl KOHKPETHBIX POTOMETPUYECKMX ONPEeaENEeHN.
naboparopHas pabora (6 4aca(oB)):

KuHeTnyeckmin Mmetopn - onpeneneHne monnbaeHa. AHanm3 AByXKOMMOHEHTHOW CUCTEMBI.

Tema 8. Mpumepbl oToOMeTpUUECKUX onpeneneHn oTaeNbHbIX 3/IEMEHTOB B pa3/INUYHbIX
obbekTax.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
MpuMepbl (OTOMETPUYECKNX ONPEAENEHNIA OTAENbHbIX 3IEMEHTOB B Pa3/IYHbIX 0O beKTax.
naboparopHas pabora (4 4aca(oB)):

AHanns OByXKOMMOHEHTHOM cucTembl. duddepeHunanbHO-g0OTOMETPUYECKOE OnpeaeneHme Meam
B naTyHW.

Tema 9. MecTo 1 3HaYeHMe OpraHM4YeCKUX peareHToB B COBPEMEHHOW aHaNUTU4eCKON XUMUW.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

9 MecCT0 1 3Ha4YeHMe OpraHNYECKNX PeareHToB B COBPEMEHHOWN aHannTn4eckoin xummm. Obnactu
NPVMEHEHNS OpraHMYecknx peareHToB, Ux Knaccudomkaumst. PyHKUMOHaNbHO-aHaNMTUYecKne
rpynnbl.

Tema 10. OpraHuyeckue peareHTbl, o6pasytoLime KOopAUHaLMOHHbIE COeANHEHUS.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

KTPOHHEBH
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10 OpraHuyeckme peareHTbl - nuraHbl. B3anMocesab Mexay CTPOEHMEM U
KoMmnnekcoobpasyowmmm CBONCTBaMy OpraHNYecknx nuranaoB. CenekTmBHOCTb
KoMnnekcoobpasytowwmx peareHToB. Pofb LOHOPHbIX aTOMOB. PyHKLMOHANBHbIE FPyMMbl B
MONeKynax opraHn4yeckux CoeanHeHni: KMCnopoa-, asoT-, Cepo- 1 goocpopcomepxauwme. MpuHumn
XMKO.

Tema 11. B3auMocBsi3b MeXay CTPO€HMEM U KOMIM/IEKCOOOpasyoLuMm CBOMCTBaMn
opraHM4yeckux nuraHaoos.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

11 B3anMHOe pacnonoXxeHne 4OHOPHbIX aTOMOB B MOMNAEHTAHTHBIX MUraHaax. XenatHbii 1
cynepxenaTHbln adogoekTbl. Makpouuknunyeckue nurangbl. BnmsaHue ctepmyeckmx n anekTPOHHbIX
3bdheKkTOB 3aMecTUTENE Ha KOMMNeKcoobpasytowme CBONCTBa nnraHaoB. KpayH-coeanHeHus,
NCTOPMS NX OTKPBITUS, XapaKTepHble 0COBEHHOCTN.

Tema 12. OpraHnyeckue peareHTbl B MeTO4aX OCaXOEHUSA U rpaBUMETPUN.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

12 OpraHunyeckne peareHTbl B METO4aX OCaXAEHUS U rpasBuMeTpun. PakTopbl, onpeaensowmne
pacTBOPMMOCTb 0CalKkoB. PeareHTbl, 06pasyowme npoctble conu. Xenatoobpaaytowme ocagntenu.

Tema 13. KCTpaKUMOHHbIE peareHTbl.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

13 OKCTpakumnoHHbIe peareHTbl. PacnpeneneHve peareHToB U X KOMMIEKCOB B ABYX-Ga3HbIX
cuctemax. MmapocunbHo-nMNogunbHbIn 6anaHc. Knaccmgmkaums aKCTpakLMOHHbIX peareHToB Nno
MEXaHN3My 9KCTPaKLuK.

Tema 14. OpI'aHVI'-IECKVIe peareHTbl, UICNONb3yeMble B OOTOMETPUYECKUNX U
3KCTPaKLMOHHO-C(POTOMETPUYECKUX MeTOAaxX aHann3a.

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

14 OpraqueCKme peareHTbl, UICNONb3yeMble B (DOTOMETPUYECKUX U
9KCTPaKLUMOHHO-(POTOMETPUYECKNX METO4AX aHaNn3a.

Tema 15. OpraHnyeckue peareHTbl B 00beMHbIX MeToaax aHanum3a.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

15 OpraHunyeckune peareHTbl B 06 beMHbIX MeTodax aHannaa. KucnoTHo-0CHOBHbIE MHAMKATOPbI.
OKUCNMTENBbHO-BOCCTAHOBUTENbHbIE NHAMKATOPbI. MeTannoxpoMHble MHANKaTopbl. AACOPOLNOHHbIE
NHOMKATOPbI.

Tema 16. KoMnneKCOHbI B aHaNAUTUYECKON XUMUMN.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

16 KOMMNEKCOHBI, NX CTPOEHME, KNCNIOTHO-OCHOBHbIE 1 KOMMNNIEKCO0bpasytolme CBOMCTBA.
docchopopraHnyeckme KOMNIEKCOHbI.

Tema 17. NoHOOOMEHHble CMONbI U Xenatoobpasytowme copbeHTbl U UX NPUMEHEHKeE B
COpPOLMOHHBIX MeToAax KOHLLEHTPUPOBaHUS U pa3aeneHus.

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

17 NN'oHOOBMEHHbIE CMONbI 1 Xenatoobpasytowme CoOpbeHTb U X MPUMEHEHNE B COPOLIMOHHbBIX
MeToAax KOHLUEHTPUPOBAHWS 1 pa3aeneHus.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHom [TpynoemMKOCTb gﬁ%ﬂ:;;?:;ﬁﬁgﬁ
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTyOEeHTOB P
Tema 1. BeegeHue.
MecTto
noaroToBK
1 poTOMETPUYECKUX v 1 ugﬂa?ljgerg 2 JomallHee
" IMeToaoB cpeaun gpyrux 3anaHNs 3ajaHune
OnNTUYEeCKMxX MeTonoB
aHanmaa.
PerncrpaumnoHHblii Homep 714714 DAEKTPOHHEH
Bil YHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 2.
OHepreTnyeckune
XapakTepucTukm
9N1eKTPOMarHMTHOro noAroToBka
2. |13nyyeHuns. 7 2 |oomalwHero 2 ggx:;”;:e
Baaumopeincteus 3agaHug
BEWeCTB C
9N1eKTPOMarHUTHbIM
N3ny4eHneM.
3 Tema 3. CnekTpbl v 3 Egﬂ;ﬂg:r'(g 5 JomMaulHee
" |nor HUS.
ornouwe sanaHms 3apaHue
Tema 4. OCHOBHblE
3aKOHbI NOrnoweHns
4. [2IEKTPOMArHNTHOrO v 4 zgﬁ;ou}ﬁgrl(g 5 JomallHee
" [M3ny4eHuns. 3akoH 3ananms 3anaHue
Byrepa - lambepa -
Bepa.
Tema 5.
doTomeTpuyeckmne noaroToBska
5. |[MeTo4bl onpeneneHuns 7 5 |momalwHero 8 gg;:ﬁ;ee ©
KOHLEHTpauuin BewecTs 3adaHus
B pacTBopax.
Tema 6. [NpumeHeHne
cnekTpodoTomeTpun no4AroToBka
6. |ONs n3yyeHuns 7 6 |oomalwHero 4 ggMg:JMHeee
paBHOBECUI B 3ajaHuns A
pacTBopax.
Tema 7. Kpyrnbii cTon.
- [MpuMepbl KOHKPETHBIX v - Egﬂogﬁi':‘%; 5 KOHTpONbHas
" |dOTOMETPUYECKUX 26 oE o paboTta
onpeneneHui. P
Tema 8. Npumepsbl
OOTOMETPUHECKUX NoAroToBKa
8. |onpeneneHuin 7 8 |momalwwHero 2 gg;::JMHee ©
OTAENbHbIX 3/1IEMEHTOB B 3apaHug
PasnnYHbIX 06 bEKTAX.
Tema 9. MecTo n
3Ha4yeHue
g [opraHudeckunx v 9 Egﬂ;ﬂﬁeBrKg 5 JomallHee
" |peareHToB B 3a0aHus 3amaHue
COBpEMEHHOMN
aHannUTU4yeckom XumMmnu.
Tema 10.
OpraHuyeckune NnoAroToBka
10.|peareHTbl, obpasyowme | 7 10 |(momawHero 2 ggz::lmfe
KOOPONHALMOHHbIE 3agaHug
coeaVHEHNs.
PeructpaunoHHbiin Homep 714714 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 11. Baanmocsssb
MeXay CTPOEeHUEM U
noar
11 KOMMNeKcoobpasyowmnmi v 11 ﬂgﬂ a?uTSZrKc? 5 JomallHee
‘cBOMCTBAMM 3anaHus 3apaHue
opraHn4yeckumx
NMraHoos.
Tema 12.
OpraHunyeckune noaroToBka
12.|peareHTbl B MeTO4AX 7 12 |gpomauwHero 2 ggzaaﬁ;eee
ocaxeHuns u 3agaHus
rpaBUMETPUMN.
Tema 13. noaroToeka
13.|9KCTpakuMOoHHbIE 7 13 |oomauwHero 4 ggx::JMHeee
peareHTbl. 3afaHuns
Tema 14.
OpraHunyeckue
peareHTbl, noaroToeka
14.lucnonb3yemblie B 7 14 |gpomawHero 2 gg;:::]m”eee
poTOMETPUYECKUX U 3apaHus
9KCTPaKLMOHHO-GOTOMET PUHECKMX
MeTo4ax aHanusa.
Tema 15.
15 OpraHunyeckune v 15 zgﬂ;ﬂﬁgr'(g 5 JomalHee
‘lpeareHTbl B 06 bEMHbIX 3anaHns 3afjaHve
MeTodax aHanmaa.
Tema 16. KoMnnekcoHbl noaroToBeka
16.|B aHanuTnyeckom 7 16 |momawHero 2 gg;::lmfe
XUMUWN. 3apaHuns
Tema 17.
loHooOMeHHbIE CMONbI
n xenaToobpasyrowme
COpBEHTBI U X NnoAaroToBka K
17. NPUMEHeHne B / 17 TeCTUPOBAHUIO 2 TecTpoBaHie
COPBOLMOHHbBIX METOLAX
KOHLIEHTPUPOBAHNSA U
pasgeneHus.
NToro 44

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3EHTALUN NEKLNNA;

-KOMMbIOTEPHOE MHTEPAKTUBHOE TECTUPOBaHME
- Kpyrnblii cTON No pasaeny 7
MNpoBeneHne nabopaTopHbiX paboT.

MepeyeHb nabopatopHbIx paboT (no Boibopy NnpenoaasaTens):
MeToabl rpaayvpoBOYHOMO rpadprka, cpaBHeHMs, 0ob6aBok

1. OnpeneneHne cogepxaHme OeHON0B B NPUPOAHbIX BOAAX C UCMONb30BAaHNEM B KA4eCTBe
peareHTa 4 - aMMHOAHTUNNPUHA

SKCTPAKLMOHHO - OOTOMETPUYECKUIA METOL

2. ODKCTPaKUMNOHHO - (OTOMETPMYECKOE OnpeaeneHne cogepxanne aHmoHoaktmeHblx CIAB B Boae
BOLOEMOB C UCMONb30BaHNEM B Ka4eCTBe peareHTa Kkpacutens asypa A

PernctpaunoHHbin Homep 714714
Crpanunua 10 n3 18.
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OdudpdpepeHunanbHas cnekTpogoToMeTpms

3. Onpenenenuve meau (1) B MegHbIX crinaeax v pacTeopax ee conen audepeHumanbHbim
MEeToLO0M

4. Onpepenexune xenesa (lll) B pactBopax ero conei ¢ cynbgocanumnnoBo KNCNOTOM
andpdepeHunanbHbiM METOAOM

5. OnpepneneHne Hykens B ctanu auddepeHumnanbHbIM METOLOM

CnekTpodoTOMeTpM4eckoe TTpoBaHmue
6. OnpeneneHune meau (Il) B pactsope ee conn MeTOA0M (DOTOMETPUYECKOrO TUTPOBAHMS
7. OnpeneneHune xenesa (lll) B pacteope ero conn MeToaoM hOTOMETPUYECKOrO TUTPOBAHUS

KnHeTnyeckumin Metof co CnekTpogOTOMETPUHYECKUM KOHTPOIEM

8. OnpegneneHune mukpokonuyects kobanbTa (II) KnHeTN4ECKNM MeToLOM

9. OnpegneneHue mukpokonuyecTs HUkens (ll) KnHeTU4eCKM METO40M

10 . Onpegnenenve manbix Konuyects Bonbgpama (V1) B pactBope ero conm KUHETUYECKUM METOAOM
11. OnpeneneHne mManbix konuyecTs MmonnbaeHa (V1) KUHETUYECKMM METOLOM B pacTBOpPax ero
conewn n cnnasax

AHann3 MHOrOKOMMOHEHTHbIX CUCTEM

12. CoBmecTHoe onpegnenenne meau (Il), kobanbta (ll) n Hukens (Il) ¢ anatTungmTokapbaMmHaToM

13. Onpenenenue kobanbta (1) u Hukens (ll) npu nx COBMECTHOM MPUCYTCTBUMN C NMOMOLLBIO 8-
OKCUXMHONMMHA

14. OnpenenexHve xpoma v MapraHua npu nx COBMECTHOM MPUCYTCTBUN

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BeepgeHune. Mecto ooTOMETPMYECKMX METO00B Cpean Apyrux onTuYeckux MeTonos
aHanusa.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:
Bonpocbl. doToMeTpUYECKME METOAbI B COBPEMEHHOW aHaNUTUYECKON XumMuun. MeTtponornyeckme
XapakTepuCcTUKN N 3Ha4yeHne ooTOMEeTPUYECKUX METOL0B B COBPEMEHHON aHANNTUYECKOMN XUMNN.
KombrHupoBaHHbIe 1 rubpunaHbie MeToabl aHann3a ¢ (POTOMETPUYECKMM OKOHYAHWEM.

Tema 2. QHepreTuyeckue xapakTepmucTUKn 3/IeKTPOMarHUTHOro nanyyeHus. Baammonencreus
BeLLLEeCTB C 3/1IeKTPOMarHUTHbIM U3Ny4YeHUeM.

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

Bonpocol. MornoweHne anekTpoMarHUTHOro N3ny4eHns 0gHOpOaHbIMM cuctemamu. lNpouecchl,
npoTekatowme npu NOrnoweHnNn 3NeKTPOMarHMTHOroO U3Ny4eHUs aToMaMun U Monekynamu.
Oco6eHHOCTN B3aMMOAENCTBMSA BEWECTB C ANEKTPOMArHUTHOro nanyyeHns YO, snanmoin n NK
obnacTsx cnekTpa.

Tema 3. CneKkTpbl NOrNOLLEHUS.
IOoMallHee 3ajaHne , NPUMEPHbIE BOMPOCHI:

BOFIpOCbI. CDOprI CMNeKTpoB nornoweHmnsa atoMos 1 Monekyn B F8.3006p8.3HOM COCTOAHUN N B
KOHOEHCUPOBAHHbIX cpenax. CDaKTOpr, BNnsKOWmne Ha WNMpuHy NIVHUIA B ONTUYECKUNX CNeKkTpax n Ha
KO3(pPULIMEHT MONSPHOro norateHus. CBa3b Mexny SneKTpoHHbIM CTPOEHUEM U OKpaCKOVI BEWeCTB.
SﬂeKTpOHHbIe CNeKTpbl NoOrnoweHnsa opraHn4ecknx n KoopaomHauMoOHHbIX coeOuHEeHNN.
Pa3peLueHHb|e M 3anpelleHHble 3NIEKTPOHHbIE Nepexonbl. XpOMOCpOprIe N ayKCOXPOMHbIE rpynnbl.

Tema 4. OCHOBHbIe 3aKOHbI NOMNOLLEHUS 3N1IeKTPOMarHUTHOro nanyyeHus. 3akoH byrepa -
Namb6epa - Bepa.

JOoMallHee 3aaHune , NpuMepHblie BOMNPOChHI:

KETPOHHBH
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Bonpochkl. BennynHbl, xapaktepuayrowme nornoweHne sneKTpoMarHUTHOro U3nyyeHusl.
MponyckaHne, onTuyeckas NNOTHOCTb, MONSIPHbIA KO3KPMOMUMEHT NOrNoLWeHUs. 3akoH
CBeTONornoweHns. ®nsmko - XMMn4eckme N UHCTPyMEHTaNbHble NMPUYMHbI OTKIOHEHNSI OT OCHOBHOTO
3aKoHa CBETOMOrNOWeHMS. 3aKOH aAaNTUBHOCTW ONTUYECKOW NMNOTHOCTM.

Tema 5. doToMeTpUueckme MeToabl onpeneneHns KOHLEeHTpaL M BeLLecTs B pacTBopax.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Bonpocbl. PaznuyHble BapraHTbl cNOocob0B onpeaeneHns BewecTB B 0OTOMETPUMN: CPaBHEHMS,
nobaBok, rpagympoBoyHoro rpadpuka. JuddepeHumanbHo-poToMeTpuyeckmini metod. Metoq
OOTOMETPUYECKOrO TUTPOBAHNSA. DKCTPAKLMOHHO-(POTOMETPUYECKUA MeToa. AHaNn3
MHOIOKOMMOHEHTHbIX cucTeM. KuHeTnyeckne Metoabl onpeneneHns ¢ ooToMeTPUYECKUM
DEeTeKTUPOoBaHNEM.

Tema 6. MpumeHeHne cnekTPodbOTOMETPUM Osl U3YYEeHUs paBHOBECUI B pacTBOpaXx.
[ooMallHee 3aaaHve , NpUMepHble BOMPOChI:

Bonpocbl. DoTomMeTpryeckoe onpeaeneHns KOHCTaHT MOHN3aumMm OCHOBAHUIM 1 cnabbix KACHOT,
onpegneneHune pH pacTteopos. N3yyeHune npoueccos komnnekcoobpasosaHuns. OnpeaeneHune coctasa
N YCTOMYMBOCTIN KOMMEKCHbIX coeamHeHnin. MeToabl N30OMONSPHbIX CepUin N casura pasHoOBECUS.
MeToabl KOMMbIOTEPHOrO MOLAENMPOBAHNS NPOLECCOB KoMnnekcoobpasoBaHns KoHTponbHas
paborTa.

Tema 7. Kpyrnbia cton. NMpumepbl KOHKPeTHbIX hOTOMETPUYECKUX onpeneneHun.
KOHTponbHas paboTa , NpuMepHble BONPOCHI:
KoHTponbHas pabota no pasnenam 1-6

Tema 8. Mpumepbl hoTOMETpUUECKUX OnpeneneHn oTaesNbHbIX 3/1IEMEHTOB B Pa3/INUYHbIX
obbekTax.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Bonpoc. Haittn 2 dooTomeTpuyeckne METOANKN ONpeaeneHmnst 2 aNeMeHToB Mo Bbibopy
npenopasatens. [poBecTn aHann3 aTnx MeToauk. MNprMep: onpeneneHne Mean 1 antoMUHKSI.

Tema 9. MecTOo U 3HaYeHue OopraHn4yeckux peareHToB B cospemeHHoﬁ aHaIUTNYEeCKOW XUMUMN.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Bonpoc. MecTto 1 3Ha4eHne opraHNyYecknx peareHToOB B COBPEMEHHOW aHaNUTUYECKON XM,
ObnacTn NPUMEHEHUst OpPraHNYeCKNX peareHToB, NX Knaccudukaums.
dDyHKUMOHANbHO-aHANUTMYECKUE TPYMMbl.

Tema 10. OpraHnyeckue peareHTbl, 06pasyloLLme KOOpANHALMOHHbIE COe AUHEHMUSI.
IOoMallHee 3aJaHne , NPUMEPHbIE BOMPOChI:

Bonpoc. OpraHuyeckne peareHTbl - nuradibl. B3anmMoceasb Mexay CTpoOeHVEM 1
KOMMnekcoobpasyowmmm CBONCTBaMy OpraHnyeckmnx nuranaoB. CenekTmBHOCTb
Komnnekcoobpasyowmx peareHToB. Ponb AOHOPHbIX aTOMOB. DYHKLIMOHANbHBIE FPYNMbl B MONEKynax
OpraHn4eckmnx CoOeaNHEHN: KMcnopoa-, as3oT-, cepo- n pocpopcomepxauwme. MNpuHumnn XMKO.
Tema 11. B3auMoCBsi3b MeXAy CTPOEHMEM U KOMM/IEKCOOOpa3yoLwumMm CBOMCTBaMn
OpraHU4yeckux nUraHaos.

JoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

Bonpoc. B3anmHoe pacnonoxeHne JOHOPHbIX aTOMOB B MONUAEHTAHTHbIX NMUraHaax. XenatHblii n
cynepxenaTHbI adpdoekTbl. BnnaHmne cteprnyecknx n aneKTpoHHbIX aPdOEKTOB 3aMeCcTUTeNen Ha
Komnnekcoobpasyowme ceoicTea nuraHnoB. KpayH-coeauHeHns, NICTOPUSt UX OTKPLITHS,
xapakTepHble 0cobeHHOCTU. DakTopbl, BIMSOWME HA PACTBOPUMOCTb OPraHNYeCKNX NMraHaoB 1 nx
KoMmnnekcoB. MmAapodobHbI adhdeKT.

Tema 12. OpraHnyeckue peareHTbl B METOAAX OCaXAEHUS U rpaBUMETPUN.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

OpraHuyeckue peareHTbl B METOAAX OCaXAEHUS 1 rpasumMeTpun. dakTopsbl, onpeaensioume
PacTBOPVMMOCTb 0caakoB. PeareHTbl, 06pasytolwme NpocToie conu. Xenatoobpasyowme ocaanTenu.

Tema 13. 3KcTpaKLUOHHbIE peareHTbl.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

PeructpaunoHHbiin Homep 714714 DAEKTPOHHEH
Ctpanunua 12 n3 18. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHel "doToMeTpryeckue MeToabl aHanmsa u opraHndeckue peareHTbl"; 020100.62 XnMus; OOLEHT, K.H. (AOLEHT)
MapuasaHos A.P.

TpeboBaHus, NpenbaBIsieMble K 3KCTPAKLMOHHbIM peareHTaM. PacnpeneneHme peareHToB 1 nx
KOMMMEKCOoB B ABYyX-pasHblx cuctemax. MmaopodmnbHo-nnnodpunbHbli 6anaHc. Knaccudmkaums
9KCTPaKLUMOHHbBIX peareHToB Mo MexaHn3my akcTpakumm. docgopopraHnyeckne aKCTpareHThl.

Tema 14. OpraHuyeckue peareHTbl, UCNONb3yeMblie B OTOMETPUYECKMUX U
3KCTpaKLMOHHO-CPOTOMETPUYECKUX MeToJax aHanusa.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

doTomeTpryeckme peareHTbl. KcnneHonoBbili OpaHXeBbIi, peareHTbl rpynnbl apceHaso.
MuprnannasoHagToN N NMPUANNA30PE30PLIMH. DKCTPAKLNOHHO-DOTOMETPUYECKNE PEareHTbl.
8-OKCUXVMHONWH, anaTnnantuokapbammHat, KaTMOHHbIE N @aHNOHHBbIE KPACUTENN.

Tema 15. OpraHmyeckue peareHTbl B 00beMHbIX MeTogax aHanum3a.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

KncnoTHO-0CHOBHbIE UHAMKATOPbLI. OKMCNUTENBHO-BOCCTAHOBUTENbHbLIE MHAMKATOPHI.
MeTannoxpomHble MHAuKaTopbl. ACOPOLMOHHbIE MHANKATOPSI.

Tema 16. KomnnekcoHbl B aHaIMTUYECKOU XUMUM.
noMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

KoMnnekcoHbl, nx CTpOeHne, KNCNOTHO-OCHOBHbIE U KOMMNEKCoobpasytowme CBOMCTBA.
docchopopraHnyeckme KoMNIeKCoHbl. MIoHOOOMeHHbIE cMOnbl U xenaToobpasytowme copbeHTbI:
CTPOEHWe 1 CBOWCTBA.

Tema 17. MoHOO6MEHHbIE CMONbI M XenatoobpasyloLme COpOeHTbl U UX NPUMEHEHUe B
COpPOLIMOHHBIX MeTOAaX KOHLLEHTPUPOBaHUS U pa3aeneHuns.

TecTpoBaHue , NPMMepPHble BOMPOCHI:
TectTnpoBaHue no pasgenam 7-17. TecT-3agaHns npuBeneHsl B pasaene "npoyee”
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Bonpochkl 1 3aaaHus ans KOHTPONs CaMOCTOATENbHOM paboTbl CTYAEHTOB U MOATOTOBKU K 3a4eTy.

1. MecTo cboTOMETPUYECKNX METOLOB CPEAN APYrNX ONTMYECKMX METOA0B aHann3a. 3HavyeHne
POTOMETPUNYECKNX METO0B B COBPEMEHHON aHANUTUYeCKo xummnn. KoMOMHUPOBaHHbIE 1
rmopuaHble MeToabl aHanM3a ¢ POTOMETPUYECKUM OKOHYaHUEM.

2. OHepreTUyYeckne XxapakTepUCTUKIN ANEKTPOMArHMTHOrO M3nyyeHus. MornoweHne
3NEKTPOMArHUTHOrO U3ny4eHns 0GHOPOOHBLIMU CUCTEMAMMN.

3. CnekTpbl nornoweHns. dopmbl CNEKTPOB MOMNMOWEHNS aTOMOB U MONEKYN B ra3006pasHoM
COCTOSIHAM U B KOHAEHCMPOBAHHbIX cpeaax. PakTopbl, BAUAIOWME HA WUPWHY NTUHWIA B ONTUYECKUX
cnekTpax. XpoOMOOpPHbIE M ayKCOXPOMHbIE FPYMnbl.

4. OCHOBHbIE 3aKOHbI MOrNOWEHNS 3NEKTPOMArHMTHOrO N3ny4yeHus. BennyuHel, xapakrepuayowmne
MOrnoweHne aneKkTPoMarHUTHoro nanydexms. lNMponyckaHme, ontmyeckas NAOTHOCTb, MONSIPHbINA
KoadppuumeHT nornoweHunsi. 3akoH byrepa - Jlambepa - bepa.

5. ®n3unko - xummnyeckme n MHCTPYMeHTallbHble NPUYNHblI OTKITIOHEHNA OT OCHOBHOIO 3aKoHa
CBETOMOrNowWeHns. 3akKoH aganTUBHOCTM ONTUYECKOWN NIOTHOCTM.

6. ®oTOMETPUYECKME METOABI ONPELENEHNs KOHLEHTPaUuiA BewecTs B pacteopax. Metoapl
CcpaBHeHUs1, [obaBokK, rpagyMpoBOYHOMO rpadouka.

7. dnddpepeHumnanbHO-oTOMETPUYECKNIA METO aHannsa.
8. MeTo4 ooTOMETPMYECKOrO TUTPOBAHNS.
9. OKCTPaKUMOHHO-POTOMETPUYECKNIA METOS,

10. AHanM3 MHOrOKOMMOHEHTHbIX cucTeM. KnHetnyeckrne MeToabl onpeneneHus ¢
POTOMETPUNHECKNM OETEKTUPOBAHUEM.

11. doTOMeTpUYecKkne MeToabl OrpefeneHms xenesa.

12. doTomMeTpryecke MeToabl ornpeneneHns meam

13. doTOMeTpMYEeCKne MeTobl OrnpeeneHns peako3emMenbHbIX 3N1eMEHTOB.
14. doToMeTpryecke MeToabl OnpeneneHns TaXenbix MeTansios
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15. lNprMeHeHne cnekTpooToMETPUN 415 U3YHEeHMS paBHOBECUI B pacTBopax. OnpeneneHve
KOHCTaHT MOHU3aLMX KNCNOT N OCHOBaHMI. PoTOMETprYeckoe onpeneneHne pH pactsopos.
N3yyeHme npoueccoB koMnnekcoobpasoaHust. CnekTpodooToMeTpryeckmue MeToabl onpeaeneHus
cocTtasa W yCTONYMBOCTU KOMMEKCHbIX COeANHEHWNIA.

16. rlpI/IMepr JoOTOMETPUYECKNX Oﬂpe,ﬂ,eﬂeHl/IVI OTOENbHbIX 3N1EMEHTOB B Pa3/IN4HbIX obbekTax.

17. MecTo 1 3Ha4YeHNe opraHNYecKnx peareHToB B COBPEMEHHOW aHanuTnieckom xmmmm. Obnactu
NPUMEHEHNS opraHnyecknx peareHTos. Knaccugomkaumnsa opraHn4eckumx peareHTos.

18. ®yHKLUMOHANbHO-aHaNMTNYeckme rpynnbl. PyHKLMOHANbHbBIE FPYNMbl, COAEPXaLNe LOHOPHbIA
aTom Kmcnopoga.

19. ®yHKUMOHaNbHbIE rPynMbl, codepXatie OOHOPHbIA aToM Kucnopoaa.
20. AzoTcogepxatme yHKUNOHANbHbIE IPYMrbl.

21. Cepyconepxatwme yHKLNOHaNbHbIE rpynmbl.

22. docpocomepxawme gyHKLMOHaNbHbIE rpynmbl.

23. OpraHu4yeckune peareHTbl, 0bpasyowme KoopanHaUMOHHbIE CoeanHeHVsl. B3amMocBsiab Mexay
CTPOEHMEM U KOMMIEeKCoo0pasyoLMm CBOMCTBaMM OPraHNYecKmX NMraHios.

24. ®yHKUMOHaNbHbIE rpynmnbl OpraHN4YecKkux peareHToB. BaanMHoe pacnonoXxeHne 4OHOPHbIX
aTOMOB B NOMNAEHTAHTHbIX NUraHaax. XenaTHoln adogoekT. CynepxenaTtHbli agodekT.
Makpoumknmyeckme nuraHabl.

25. BnnsiHme ctepuyeckmx 1 aneKTPOHHbIX 3PCDEKTOB 3aMECTUTENEl B MOJIEKynax opraHNyYeckmx
NMraHooB Ha Mx KoMnnekcoobpasytlye CBOMNCTBa.

26. . OpraHuyeckue peareHTbl, UCMONb3yeMble B METOaX OCaxXaeHus u rpasumeTpumn. dakTopsbl,
onpenensitowme pacTBOPMMOCTb ocankoB. PeareHTbl, 06pasytolme npocTbie Conu.
Xenatoobpaasytowme ocaautenu.

27. OKCTpaKUMOHHbIE peareHTbl. PacnpeneneHune peareHToB 1 MX KOMNIEKCOB B ABYX(a3HbIX
cuctemax. M'mapogunbHo-nMNogunbHbln 6anaHc. Knaccugukaums aKCTpakUMOHHbIX peareHToB Nno
MEXaHN3My aKCTpaKLuK.

28. OpraHnyeckue peareHTbl, UICNONb3yeMble B (POTOMETPUYECKUX U
9KCTPAKLUMOHHO-DOTOMETPUYECKNX METOAAX aHaANM3a.

29. OpraHquCKme peareHTbl B 06beMHbIX MeToAax aHanmsa. KNCNoTHO-OCHOBHbIE MHONKATOPbI.
OKuncnuTEnbHO-BOCCTAHOBUTENbHbIE NHONKATOPbI. MeTaﬂﬂOXpOMHbIe NHONKATOPbI. A,D,COpﬁLI,VIOHHbIe

30. KOMNNeKcoHbl, NX CTPOEHME, KUCTOTHO-OCHOBHbIE 1 KOMMIEKCO0bpasyolme CBOACTBA.
docgopopraHnyeckme KOMMIEeKCOoHbI.

31. loHoobMeHHbIE CMOSbI 1 xenaToo6pa3y+ou4|/|e COp6eHTbI N nX npumMeHeHmne B COp6LI,I/IOHHbIX
MeTodaxX KOHUEHTPUPOBaHNA 1N pa3geneHuns.

OBPA3ELL BUNETA K KOHTPOJIbHOW PABOTE
Bunet

1. Mpouecchbl, NpoTekatowwme NP NOrfoWeHNN 3NEeKTPOMArHUTHOrO U3y4eHns aToMaMmm n
monekynamum. OcobeHHOCTV B3aMOOENCTBNS BEWECTB C 9NEKTPOMArHUTHBLIM N3nyYeHnem YO,
Buaumoin n NK obnactsix cnekrpa.

2. 3akoH byrepa - llambepa - bepa. P13MKO - XMMUYECKUE N UHCTPYMEHTAlbHbIE NMPUYMHBI
OTK/IOHEHUSI OT OCHOBHOIO 3aKOHA CBETOMOrNOWEHMS. 3aKOH aaaUTUBHOCTI ONTUYECKOW NMNOTHOCTHM.

[MprMepbl BONPOCOB KOMMbIOTEPHOI0 TECTUPOBAHNS

? Kakne tpyHKUMOHaNbHbIE FPYNMbl SBASAIOTCS XpoModhopamn?
1. aMnHo-

2. rmgpkcu-

3. KapboHMNbHas

4. asa-

? Kakoii (ooTOMETPUYECKNIA METOL, aHANN3a OCHOBAH Ha U3MEPEHNM UHTEHCUBHOCTY U3JTyYEHUS,
pacCesiHHOro B3BELWEHHbIMY YacTULAMMN ONpPeSENsieMOro BelwecTsa?

1. cnekTpockonunsa oTpaxeHus
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2. TypbnanmMeTpus

3. HedbenomeTpusa

4. AAC

5. doTomeTpua nnameHun

? Kakue anekTpoHHble nepexoabl SBsoTCs 6e3manyyarTenbHbIMn?
4. KonebatenbHas noesakTnBauus

1. donyopecueHuns

2. NHTEPKOMOMHALMOHHAs KOHBEPCUS B TPUMNNETHOE COCTOSIHME

3. hocdhopecueHums

? Kakune cnekTpanbHble 06nacTy UCNonb3yTcs B 0OTOMETPUYECKNX METO4AX aHanM3a?
1. PeHTreHoBckas

2. banxnaa K

3. brimxHasa YO

4. BakyymHasa Y®

? MNpremMHrKn nany4yeHuns, ncnonb3yemole B gootokonopumetpe KPK-2
1. BakyyMHbI pOTO3NEMEHT

2. DY

3. dortoamon

4. Ceetonvon

5. ®doTopesuncTop

? Kakas BennymHa nvHenHo ces3aHa C KOHUEHTpaLumen okpalweHHOro BelwecTsa B pactsope”?
1. [NponyckaHwune

2. KoathdpuumeHT MonsapHOro nornoweHns

3. OnTnyeckas NNOTHOCTb

4. IHTEeHCMBHOCTb CBETOBOrO NOTOKAa

? [Ins onpeneneHns Kakmx KaTmoHoB ncnonbayetcs 1,10-oeHaHTpoNnH
1. Cu+

2. Cu2+

3. Mn2+

4. Mg2+

5. Ni2+

6. Fe2+

? Kakoii n3 nepeuncneHHbix MoHOB obpasyeT Hanbonee NPOoYHbIE KOMMIEKCHI C
KMCNOPOACOAEPXAWMMMN NUraHaAMN?

1. Au+
2. Ag+
3. Pd 2+
4. Zr2+
5. Ni2+

? Kakne n3 nepeymcneHHblX opr. peareHToB NCMOoMb3YTCS B Ka4ecTBe
OKUCNINTENBHO-BOCCTAHOBUTENbHbIX MHAMKATOPOB?

1. OndpeHmnamuH

2. ®eHunaHTpaHnnoBas Kmucnorta
3. deHondTanenH

4. OOTA

? Kakune 13 nepedncneHHblx opr. peareHToB UCMNONb3YyTCS B KAYECTBE METaNNIOXPOMHbIX
NHONKaTOPOB?

1. KcnneHonoebii opaHXeBbli
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2. CynbghocanmumnoBas kmcnorta

3. JluMoHHas kucnota

4. lllaBeneBas kucnorta

? YeMy paBHa OEHTAHTHOCTb UMUHOTPUYKCYCHOW kncnoTtbl (UTA)?
1.2

2.3

3.4

OBPA3EL BUJTIETA K 3AYETY

Bunet

1. MecT0O hOTOMETPUYECKMX METOAOB CPEAMN OPYrNX ONTUYECKMX METOAOB aHann3a. 3HavyeHne
(POTOMETPUYHECKMX METOAOB B COBPEMEHHOW aHANUTUYECKON XMMUKN. DHEpreTuyeckne
XapakTePUCTUKN 3NEKTPOMArHNTHOrO N3nyy4eHns. MNornoweHne anekTPOMarHMTHOrO N3ny4yeHmns
04HOPOOHBLIMY CUCTEMAMMU.

2. loHoobMeHHbIe CMONbl 1 xenatoobpasytowme copbeHTbl U X NPUMEHEHNE B COPOLIMOHHbIX
MeToAax KOHLEHTPUPOBAHWS 1 pa3aeneHus.

7.1. OcHOBHas nuTeparypa:

1.AHannTuyeckas xmmms: npobnemsl n noaxoabl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OtT0, I
M. Buaomep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] nog pegn. 0. A. 3onotosa.?M.: Mup: ACT, T.
2.72004.7728 c.

2.Bacunbes, Bnagnmunp Maenoeuy. AHanmTndeckas xumusi: B 2 kH.: Y4eb. ons cTyaeHToB By30B ,
oby4yaroWmxcs No Xmm.-TexHon. cneumanbHocTsM / B. . Bacunbes.?4-e n3g., ctep..?M.: Ipoda,
2004.?(Bbicwee obpasoBaHue). KH. 2: dnsmko-xuMmnyeckne metoapl aHannsa.?2004.?383 c.

3.KpuctnaH, I'. AHanutuyeckasa xumns: B 2 1./ . KpnctunaH; nep. ¢ aurn. A.B. N'apmawa [v gp.];
BcTyn. cT. akan. PAH 10.A. 3onotoea.?Mockea: BUHOM. Jlabopatopust 3HaHWiA,

[T.] 1.22013.7623 c.

4 KpuctnaH, I'. Ananutuyeckas xummns: B 2 1./ . KpuctumaH; nep. ¢ adrn. A.B. Napmawa [v op.]J;
BCcTyn. cT. akan. PAH 1O.A. 3onotosa.?Mocksa: BMUHOM. JTabopatopus 3HaHWiA,

[T.] 2.72013.7504 c.
5.XebeHTseB A. V. AHanntnyeckas xmmms. XuMmnyeckne Metoabl aHanmnsa: Yueb. noc. [OneKTpOoHHbIN

pecypc] / A.N. XebeHTses, A.K. XepHocek n ap. - 2-e n3a., ctep. - M.: HAL MH®PA-M; MH.: Hos.
3HaHue, 2014. - 542 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419626

6.XKebeHTseB A. V. AHannTnyeckas xumus. XpomaTorpaduyeckme Metobl aHanmaa: YyebHoe
nocobve [OnekTpoHHbIn pecypc] / A.U. XebeHTses. - M.: HAL NHdpa-M; MH.: Hos. 3HaHue, 2013. -
206 c. Pexxwum poctyna: http://znanium.com/bookread.php?book=399829

7. XebeHTsieB A. V. AHannTtnyeckas xumusi. Mpaktmukym: YuebHoe nocobue [SnekTpoHHbIi pecypc] /
AW. XebeHTsies, A.K. XepHocek, N.E. Tanytb. - M.: HALL UH®PA-M; MH.: Hog. 3HaHue, 2013. - 429
c. Pexum poctyna: http:/znanium.com/bookread.php?book=419619

7.2. [lononHutenbHasa nuteparypa:

1.AHanuTMyeckas XuMmnst N OU3NKO-XMMNYECKme MeTobl aHanmaa : B 2 ToMax : y4ebHuUK ons
CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeOEHNIA, 0Oy4atOWMXCS MO XUMUKO-TEXHONOrMYECKUM HanpaBneHnsim
/ nogd pead. npodo. A. A. MweHko .? Mocksa : Akagemus, 2012 .
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2.AHanutnyeckas xumms. dPuanyeckne n ouankKo-xMMmnYeckre MetToobl aHanmaa : Y4eb. ans sysos/ ;
Xykos A.®., Konocosa N.®., KyaHeuos B.B. n gp.; Nog pea. O.M. lNetpyxuHa; depnep. uenesas
nporp. "MocyaapcTBeHHAs NoanepXka MHTerpauum Boicliero obpasoBaHnst U doyHaaMeHTanbHOM
Hayku Ha 1997 - 2000 roabl" .? M. : Xummng, 2001 .? 496c.

3. CnekTpodhoToMeTpus : yuebHo-MeToanyeckoe nocobre nNo aHanntuyeckon xummnm / KasaH. roc.
yH-T, XuM. nH-T uM. A. M. bytneposa ; [cocT.: H. /. CaBenbesa, P. M. Bapnamosa] .? KasaHb :
KasaHckuin rocynapcteeHHbIn yHuBepcuTeT, 2009 .7 31 c.

7.3. UHTepHeT-pecypcChbl:

AHanutnyeckas xummnsa B Poccum - http://www.rusanalytchem.org

IByxny4yeBon cnektpodpoToMeTp - http://lab-s.info/spektrofotometr-dvuluchevoy-u-2900-hitachi/
Poccuiickuin xuMmko-aHanutuyeckunin noptan - http://search.anchem.ru/?text=poToMeTpryeckuin
CnektpodpoTomeTpsl - http://dv-expert.ru/laboratornoe-oborudovanie/spektrofotometr
doToMeTpMYECKNEe MeTOabl aHann3a: y4ebHoe nocobue - http://www.knigafund.ru/books/148768

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNS)

OcBoeHMe ONCUMNINHbI "CDOTOMeTpI/I‘-IGCKI/Ie MeTOoObl aHannaa n opraHn4eckune peal'eHTbI"
npeannonaraeTt UCnoib3oBaHWe criefyruero MmarepmanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELMIHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus o6opynoBaHNeEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens ABnseTcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €AMNHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET MPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrve BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 DOCTYNHOW ANS HAX POPME C NMPUMEHEHUEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NnpoLecce 0by4yeHuns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMPOKOMOIOCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KoMnbloTEepHbI NPOEKTOP
MakeT nporpaMm KOMMbIOTEPHOro TECTUPOBAHNS MO aHannTnyeckon xmummm "Analex-2009"

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BI1O u yyebHbIM NaaHoM no
HanpasneHnio 020100.62 "Xumuna" n npodounto NoaroToBkN AHanMTu4yeckas XumMns .
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