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Mporpamma ancumnnnHbl "doToMeTpryeckme MeToapl aHanuaa u opraHudeckue peareHtol"; 04.05.01 "®dyHoameHTanbHas n npuknanHas
xmmma".

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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Mporpamma ancumnnnHbl "doToMeTpryeckme MeToapl aHanuaa u opraHudeckue peareHtol"; 04.05.01 "®dyHoameHTanbHas n npuknanHas

xnmmnsa".

Mporpammy oucumnnnHel paspaboTan(a)(m) DoueHT, K.H. (aoueHT) MapugpasHos A.P. (Kadeapa aHanMTn4eckoin Xxmmmu,
Xummnueckuin nHctntyT uMm. A.M. Bytneposa), Airat.Garifzyanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN

MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB
byHOaMeHTaNbHbIX pasfenos XMMUn Npu peweHnn NpogeccnoHanbHbiX 3anad

YK-1 CnocobeH oCyLWecTBNATL KPUTUYECKUIA aHANU3 NPOBNEMHbIX CUTyauuii Ha OCHOBE
CUCTEMHOro noaxona, BblpabaTblBatb CTpaTErnio 4EeNCTBUIA;

YK-6 CnocobeH onpenensiTb U peann3oBbiBaTb NPUOPUTETHI COBCTBEHHON LEATENBHOCTU
I cnocobbl ee COBEPLEHCTBOBAHNS HA OCHOBE CaMOOLIEHKU 1 06pa3oBaHuns B
TeyeHne BCEN XU3HU;

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

MecTO OOTOMETPUYECKNX METOO0B B COBPEMEHHON aHANNTUYECKON XNMUN, TEOPETUYECKNE OCHOBbI
poTOMeTpmYEeCcKX METOOOB aHaNn3a, obnagatb TeopeTnyeCkMMn 3HaHNAMM O B3aMMOCBA3N MeX Oy CTPOEeHUEM N
XUMUNKO-aHaNMMTUYECKUMIN CBONCTBAMMN OPraHN4eCcKnx peareHTos

JonxeH ymeTb:

nposoanNTb (*)OTOMeTpW-IeCKOG onpeneneHne opraHM4ecknx n HeopraHmyeckux seewecTs no CTaHOapTHbIM
MeToaonkam, NCnonb30BaTbh OpraHN4Yeckne peareHTbl Npu peweHnn pa3nmnyHbiX 3anady XuMnM4eCckoro aHannsa

JonxeH Bnanetb:

MeToOoN0rven Bbl60pa poTOMETPUYECKNX METOAMK NPU aHann3e pasnnyHbIixX 06bEKTOB, HaBbIKAMUN WX NnpuMeHeHns

Ha npakTuke

LonxeH OeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CNocobHOCTb BNafaeTb OCHOBAMM TEOPUN (YHOAMEHTASIbHBIX PAa34eNioB XMMUW (MpeXxae BCero HeopraHn4eckonm,
aHaNMTUYECKO, OpraHNYecKomn, OU3NYECKOM, XMMUIN BbICOKOMONIEKYNISIPHBIX CO8ANHEHUIA, XMW BUONOrNYECKUX
06 bEKTOB, XMNYECKON TEXHONOTUN);

roTOBHOCTb BnaneTb Metoaamu 6esonacHoro o6pameva C XUMNYECKUMU MaTepmranamu ¢ y4eToM Ux qous3ndeckux un
XUMUYECKUX CBOWCTB, 6bITb CNOCOBHbBIM npoBoOONTb OLLEHKY BO3MOXXHbIX PUCKOB

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8.1B.08.01 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHo obpasoBatensHoi nporpamMmbl 04.05.01 "®dyHaaMeHTanbHas 1 NnpuknagHas xumMums (He

npenycMOTPEHO)" 1 OTHOCUTCS K AUCLMMIHAM Mo BblGopy.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6bem gucumnanHbl (MOAYNs) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLuxcs ¢ npenopaearesnem (Mo BMAaMm yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO

paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBAsieT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yncie nekuun - 40 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONIb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 32 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMNnyecKux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMUNANHE (MORYNIO)

CrpaHnua 3 13 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

N Paspgenbl pucuMnInHbI / Cemect MX TPy A0EMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 1. BeeneHune. Mecto

1_|dpoTOMETpIUECKIX METOLOB CPeAN 7 5 0 0 >

" |apyrux onTUYecKnx MeEToLoB

aHanusa.
Tema 2. OHepreTnyeckue
XapakTepUCTUKN 3NEKTPOMArHUTHOrO

2. [uanyyeHuns. Baanmonencteus 7 2 0 0 4
BELLECTB C 9NEKTPOMArHUTHbIM
N3ny4eHneMm.

3. |Tema 3. CnekTpbl NOrNOWEHNS. 7 2 0 0 2
Tema 4. OCHOBHbIE 3aKOHbI

4. [nornoueHns snekTpoMarHuTHOro 7 > 0 0 5

" [n3nyyeHusi. 3akoH byrepa - llambepa

- Bepa.
Tema 5. doTomeTpuydeckme MeToabl

5. lonpeneneHns KoHueHTpaumn 7 2 0 0 2

BELLECTB B pacTBOpaXx.

Tema 6. NMpumeHeHune
6. [cnekTpodoTOMETPUM ONS N3YYEHUS 7 4 0 0 2
paBHOBECWIiA B pacTBOpax.

Tewma 7. Kpyrnbiia cton. MNMpumepsbi

7. |[KOHKPETHbIX POTOMETPUYECKUX 7 2 0 0 2
onpeneneHui.
Tema 8. lMprMepbl PoTOMETPUYECKNX

8. [onpeneneHnin oTOENbHBIX SN1EMEHTOB 7 4 0 0 2

B pa3nyHbIX obbekTax.

Tema 9. MecT0 1 3Ha4eHne
9. [oPraHn4eckix peareHTos B 7 > 0 0 0
" |coBpeMeHHon aHanUTUY4eCKOm XMMnK.

Tema 10. OpraHuyeckme peareHThbl,
10.|06pasytowme KoopanHaLMOHHbIE 7 2 0 0 2
COELVNHEHNS.

Tema 11. B3avmocsssb Mexay
CTPOEHMEM 1

11.|komnnekcoobpasytowmmm 7 4 0 0 2
CBOWCTBaMMN OpraHnyecknx nuraHnos.

Tema 12. OpraHuyeckme peareHTbl B

12.|MeTopax ocaxneHus 1 rpaBumMeTpun. 7 2 0 0 2
Tema 13. SKCTpPaKUMOHHbIE

13. peareHTbl. / 2 0 0 0
Tema 14. OpraHuyeckume peareHTbi,

14 [ncnonb3yembie B doOTOMETPUYECKUX U 7 > 0 0 >

‘[eakcTpakuUnMoHHO-POTOMETPUYECKUX
MeTojax aHanuaa.

Tema 15. OpraHnyeckme peareHTbl B
15. 06bEMHbIX METOJAX aHann3a. 7 2 0 0 2
16 Tema 16. KomnnekcoHbl B 7 5 0 0 >

‘lananuTnyeckomn xummnn.

Tema 17. loHOOBMEHHbIE CMOSbI 1
xenatoobpasytowme copbeHTbl U KX
17.|npvMeHeHre B COPOLIMOHHbIX 7 2 0 0 2
MeTOodaX KOHLEHTPVPOBaHNS 1
pasgeneHus.

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

NToro 40 0 0 32

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. BeepgeHue. MecTto choToMeTpuyeckMx MeToaoB cpean Apyrux onTMYecKMx MeToaos aHanusa.

Knaccudpmkaumst gouanko-xumMmyeckmnx MetTooB aHanmaa. OnTmyeckme CnekTpockonmyeckne Metoabl - TypbuanmeTpus,
HedpenoMeTpus, aToMHO-abCcopOLIMOHHAS CNEKTPOCKOMMUSI, SMUCCMOHHAsA (DOTOMETPMSI NNAMEHW, IIOMUHUCLEHTHBbIA
aHanus, MonekynsipHblii abcopbUMOHHbI MeToq aHanmaa (dpoToMeTpus). PoToMeTpUYECKNE METOLbI B COBPEMEHHOA
aHanuTM4eckom xummn. MetTponormyeckmne xapakTepucTukn 1 3Ha4eHne PoToMeTPUYECKNX METOL0B B COBPEMEHHOA
aHanuTuyeckoi xumun. KoMbMHMpPOBaHHbIE U FTMBpUOHbIE METOABI aHaNM3a C (POTOMETPUYHECKMM OKOHYaAHWEM.

Tema 2. 3Hepremqec|(|/|e XapaKTepuCTUKUN 3NeKTPOMarHUTHOro uanydyeHus. Baammonencreus BeLL,ecTs ¢
ANIeKTPOMarHUTHbIM N3ny4yeHnem.

2 DHepreTnyeckme xapakTepuCcTUKM INEKTPOMArHUTHOIO U3nyYeHns. [nvHa BonHbl, 4acToTa, BONHOBOE YMCHO.
MornoweHne MW ogHopoaHbIMM cucTeMamu. [pouecchl, npoTekatlme Npy NOrNOLWEHUN 3NEKTPOMArHUTHOMO
U3y4yeHnst atomamu u monekynamu. MornoweHune, penakcauus, konebatenbHas penakcauus, NOMUHECLEHLS,
gpocdhopecueHunsi. OcobeHHOCTM B3aMMOAENCTBIS BEWECTB C 3NIEeKTPOMArHUTHLIM n3nydeHnem YO, suaumoii n MK
obnactsix cnekTpa.

Tema 3. CnekTpbl NOrNMOLLEHUS.

3 CnekTpbl nornoweHns. @opMbl CMEKTPOB MOMMOWEHUS aTOMOB U MONEKY/ B ra3006pa3HOM COCTOSIHUN U B
KOHOEHCMPOBaHHbIX cpefax. PakTopbl, BAMSIOWNE Ha WUPWHY NIMHWIA B ONTUYECKMX CIEKTPAX U HA KOARPULIMEHT
MOMSIPHOTO noraweHus. CBsi3b MeXOy 3NEKTPOHHBIM CTPOEHMEM U OKPACKO BELLECTB. DNEKTPOHHBLIE CNEKTPLI
MOrNOWEHUS OPraHNYECKMX U KOOPANHALMOHHBIX COELMHEHWIA. PaspelleHHble 1 3anpeLLeHHbIe 9NEKTPOHHbBIE NepPexXoabl.
XpOMOGOpPHBIE 1 ayKCOXPOMHbIE FPYMbl.

Tema 4. OCHOBHbIe 3aKOHbI MOM/OLLEHUS INIeKTPOMAarHUTHOro uanydyeHusi. 3akoH byrepa - Jlambepa - Bepa.

4 BennyuHbl, xapakTepuayioLme nornoweHme anekTpoMarHMTHOro nanydeHns. lNponyckaHune, ontnyeckas nnoTHOCTb,
MOMISIPHBIV KO3GPAPMLMEHT nornoweHus. 3akoH byrepa - Jllambepa - Bepa. dr3nko - XUMUYeCKMe 1 MHCTPYMEHTANbHBIE
NPYYMHbBI OTKIOHEHNS OT OCHOBHOIO 3aKoHa cBeTonornoweHns. 3akoH dupoara (aaanTMBHOCTU ONTUYECKON
NNOTHOCTMW).

Tema 5. (DOTOMeTpVI‘-IECKVIe MeToAabl onpepeneHnsa KOHLI.EHTpaLIMﬁ BellLeCTB B pacTBopax.

5 doTomMeTprHeckme METOAbI ONpeeneHsl KOHLeHTPaLMiA BELWeCTB B pacTBopax. MeToapl cpaBHeHNs, 1o6aBok,
rpagyvpoBoYHOro rpagouka. QuddpepeHumnanbHo-gpoToMeTpudeckuii Meton. Meton oOTOMETPUHECKOTO TUTPOBAHNS.
OKCTPaKLUUOHHO-(DOTOMETPUYECKMIA METOL. AHANM3 MHOrOKOMMOHEHTHBIX cucTteM. KuHeTuyeckre Metonibl onpeneneHns
C POTOMETPUYECKNM OETEKTUPOBAHNEM.

Tema 6. MpuMeHeHne cnekTpodoOTOMETPUM AN U3YHEHUSI paBHOBECUIA B pacTBOpax.

6 MprMeHeHne cnekTPogPOTOMETPUN ANS N3YYEHNS PaBHOBECWIA B pacTBopax. PoToMeTpryeckoe onpeneneHus
KOHCTaHT MOHM3aLMI OCHOBaHWiA 1 cnabbix KMCNOT, onpeaeneHve pH pacTsopos. 3ydeHune npoLeccos
KoMnnekcoobpasosaHusi. OnpeneneHne coctasa 1 yCTOMYMBOCTM KOMMIEKCHbBIX COeAUHEHNA. MeToabl U30MONSIPHbIX
cepuii 1 caBura paBHosecus. Metoabl KOMMNbIOTEPHOrO MOAENVMPOBaHMS MPOLIECCOB KOMMIEKCoo0pasoBaHus.

Tema 7. Kpyrnbin cton. NMpuMepbl KOHKPETHbIX oOTOMETPHUYECKUX onpeneneHun.

7 Kpyrnbiii cton. [NprMepbl KOHKPETHbIX POTOMETPUYECKMX onpeneneHnii. PaccMoTpeHre oTaenbHbIX METOANK
hoTOMETPUHECKOrO onpeaeneHuns anemeHTos. OnpeneneHre Meam MeToAoM 0OTOMETPMYECKOrO TUTPOBAHUS
KoMnnekcoHoM lll.pegkosemenbHbIx anemeHTos ¢ ApceHaso lll. OnpeaeneHune xenesa B BuAE KOMMnekca ¢
CcynbpocanuumnnoBoin KNCIOTON.

Tema 8. Mpumepbl hoTOMETPUYECKUX ONpeneNieHUn OTae/bHbIX 3/IEMEHTOB B pa3/IMyHbIX 06 beKkTax.
MprMepbl OTOMETPUYECKNX ONPELENEHNI OTAENbHBIX ANIEMEHTOB B PA3NNYHbIX 06 bEKTaX.

doTomeTpuyeckme MeToabl onpeaeneHns OnpeneneHne Meoy aMaTunamTmokapbammHaTHelM MetTogoM. OnpeneneHue
Meaun B BUAE KOMMNEKCOB C PEHAHTPONMHOM 1 gunupugunoM. OnpeneneHne aHnoHHbIX NMAB B BUAe NOHHOro
accoumara ¢ KaTMoHHbIMK kpacuTtensMu (MeTuneHoBbI CUHWIA).

Tema 9. MecTO 1 3HaYeHUe opraHM4YeCcKUX peareHToB B COBpeMEeHHON aHaNIUTUYeCKON XUMUN.
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9 MecTo 1 3HayeHune opraHn4eckunx peareHTos B COBpeMeHHOIZ aHanuTuyeckol xummm. Obnactu NPUMEHEeHNA
OopraHn4eckux peareHToB. KJ'IaCCVI(*)I/IKaLI,VIﬂ OpraHn4eckunx peareHToB rno tuny o6pa3yrou1v|xcs1 coeliHeHuin 1 obnacTam
MNCNONb30BaHUA. CDyHKLI,VIOHaﬂbHO-aHaJ'II/ITVI'-IeCKVIe rpynnobl. rlpVIMepr pyHKUMOHANbHO-aHANNTUYECKUX rpynm,
MCcnonb3yeMblX O/ onpeneneHnsa NoOHOB MeTasoB.

Tema 10. OpraHuyeckue peareHTbl, 06pa3yloLie KOOPANHALMUOHHbIE COEANHEHNS.

10 OpraHunyeckne peareHTbl - nuranabl. B3auMocBsiab Mexly CTPOEHNEM 1 KOMMIekcoobpasyowmMm CBOACTBaMK
opraHunyeckux nuraHaoB. CenekTMBHOCTb KOMMekcoobpasyowmx peareHToB. Ponb JOHOPHbLIX aTOMOB.
®yHKUMOHaNbHbIE FPYMMbl B MONEKYNAX OPraHNYeckKnx CoeanHEHWA: KNCNOPOL4-, a30T-, CEPO- 1 hocdopcomepXallne.
MpuHumn XMKO.

Tema 11. Baaumocssisb MexXxay CTpoeHnem n KOMI'IﬂeKCOOGPa3y|OLLIMMVI CBOWCTBaMU OpraHM4ecKmMx nuraHooB.

11 B3auMHOe pacnonoxeHne AOHOPHbIX aTOMOB B NMONMAEHTAHTHbLIX UraHaax. XenartHblil U cynepxenaTHblin 3godoeKThl.
Makpouuknndeckue nuraHibl. BnusHme ctepnyecknx U anekTPOHHbIX 3dDEKTOB 3aMecTuTeneli Ha
Komnnekcoobpasytowme cBoincTBa nuraHaos. KpayH-coeanHeHns n KpunTaHabl, ICTOPUSt UX OTKPLITUSI, XapakTepHble
ocobeHHocTW. JTnHeliHble aHanoru KpayH-coeAMHeHWi - noaaHabl.

Tema 12. Opran-Iecme peareHTbl B MeTOO4aX OCaXaeHusd u rpaBUMeTpun.

12 OpraHuyeckune peareHTbl B METO4AX OCaXAEHUS 1 rpasumeTpun. dakTopsbl, onpeaensiowme pacTBoprMOCTb
ocagnkoB. PeareHTbl, 06pasytowme npocTble conu. TeTpadpeHunbopat HaTpus, X10pua, TPUGPEHNNPOCHOHNS, XI0pUL,
TeTpagpeHnnapcoHms. Xenatoobpasytowme ocagutenm.

KyndpepoH, 6eH30MNpeHNTMOPOKCMNaMMH, ANOKCMbI, PeakTUB MINbUHCKOro, MHAANbHAS KUCNOTa, (PEHNNAPCOHOBaS!
Kucnorta.

Tema 13. OKCTpPaKLMOHHbIE peareHTbl.

13 9KCTpakUMOHHbIE peareHTbl. PacnpeneneHue peareHToB 1 X KOMMNEKCOB B AByXgpasHbix cuctemax. KoHcTaHTa
pacnpegenenus. MmopogunbHO-NMNOUNbHLIA 6anaHc. BnnsHue KOHCTaHTbl MIOHU3ALMU U KOHCTaHTbl pacrnpeneneHus
Ha NoBeAeHNE 3KCTPAKLMOHHbBIX PeareHToB B AByx(pasHbix cuctemax. Knaccmgpmkaums aKCTpakLMOHHbIX peareHToB no
MEXaHN3My 3KCTpakLuum.

Tema 14. OpraHuyeckue peareHTbl, UCMOJIb3yeMble B (pOTOMETPUUYECKUX U IKCTPAKLMOHHO-CPOTOMETPUYECKMUX
MeTogax aHanusa.

14 OpraHuyeckune peareHTbl, UICNoMb3yeMble B (DOTOMETPUHECKNX U IKCTPAKLIMOHHO-GPOTOMETPUHECKNX METOAaX
aHanusa. AutnsoH. PeareHTsl rpynnbl ApceHaso. JutuokapbamuHatsl. AntrnodocdopHblie KUCnoTbl. PeHaHTPOMVH 1
avnupnamn. KcuneHonosbl opaHXxesblit. [npokaTtexnHoBbli domoneTosbli. [nprnannasonesopumH v
nupuamnasoHadTon. AHMOHHbIE KpacuTenu.

Tema 15. OpraHW-IECKVIe peareHTbl B 06beMHbIX MeToJax aHanusa.

15 OpraHnyeckne peareHTbl B 06 beMHbIX METOAAX aHanu3a. KUCnoTHO-OCHOBHbIE MHAMKATOPbI, MEXaHU3M UX OEeCTBUS.
NHoukaTopbl TprapunmMeTaHoBoro psifa u azocoennHeHns. @eHondpranenH. MetunopaHx. ®eHonoBbI KPACHbINA.
OKMCNUTENbHO-BOCCTAHOBUTENbHBIE MHAMKATOPbI. PeHnnaHTpaHunoBas kucnota. MeTanioxpoMHble MHAMKATOPSI.
OPVOXPOM YEPHDIA. XPOMOBBIV TEMHO-CUHWIA. ALCOPOLMOHHBIE UHAMKATOPDI.

Tema 16. KoMnnekcoHbl B aHAIMTUUECKON XUMUMN.

16 KoMnnekcoHbl. HI/ITpI/IJ'IOTpVIyKCYCHaﬂ Kncnota n tTuneHagnaMnHoTeTpaykCycHasa Kmcnorta, nx CTpoeHue,
KNCNOTHO-OCHOBHbIE 1 KOMI'IJ'IeKCOO6paSYIOUJ,I/Ie CBOWCTBA. CDoccpopopran-leCKVle KOMMNEKCOHbI.
HI/ITpVIﬂOTpI/IMeTVIﬂeHCpOCCpOHOBaSI KUCnoTa, aTuneHgnamnHTeTpameTuneHgocqgoHoBasa Knucnora,
OKCU3TNEeHandgocgoHoBasa KMCnoTa. O6bnactn NMpakTU4ecKoro NpuMeHeHns goocpopopraHnyecknx KOMmnIEeKCoHOB.

Tema 17. loHOOOMEHHbIE CMONbI U xena‘roo6pa3y|ou.|.v|e COp68HTbI n UX NnpumMeHeHune B COp6LIMOHHbIX metogax
KOHUEeHTpUupoBaHusa U pasgefieHus.

17 NloHoo6MeHHble cMonbl U xenatoobpasytoline CopOeHThl U X MPUMEHEHNE B COPOLIMOHHBLIX METOAaX
KOHLIEHTpUpOBaHUs 1 pasaeneHus. KatmoHooOMeHHble 1 aHUOHOOBMEHHbIE CMOJbI Ha OCHOBE COMONUMEPOB CTUPONA U
OmBuHMNBeH3ona. Xenatoobpasyiollme cMonbl C NPUBUTLIMI (OYHKLIMOHANBbHBIMK rpynnaMi. [eTepoLenHble NonMMepHble
COpBEHTDI.

5. MepeueHb yue6HO-MeTOOMYECKOr0 0b6ecneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4aKLLLUXCS MO
AucUUIIMHe (MOaYIHo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

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

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Ananutnyeckas xumns B Poccun - http://www.rusanalytchem.org
L Byxny4esoi cnekTpodoToMeTp - hitp://lab-s.info/spektirofotometr-dvuluchevoy-u-2900-hitachi/
Poccuiicknin xuMmnko-aHanutuaeckuin noptan - http://anchem.ru/forum/
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CnektpodpotomeTtpsl - http://dv-expert.ru/laboratornoe-oborudovanie/spektrofotometr

doToMeTpUYECKUE MeTOAbI aHanM3a: y4ebHoe nocobue -
http://avidreaders.ru/book/fotometricheskie-metody-analiza-uchebnoe-posobie.html

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaumm

nekumn OcHOBHOI TEOpeTNYECKMIA MaTepman npeaMeTa 0aeTcs B Hachl NEKLUMOHHbIX 3aHATUIA. Ha nekumsax
npenogasartenib CUCTEMaTMYECKMN 1 MNOCNeaoBaTeNbHO packpbiBaeT cogepXaHve Hay4Hon
OVCUMNANHBI, BBOOWT B KPYr HAy4YHbIX MHTEPECOB, CTaBMT BONPOCHI AN uccnenosaHuns. Henb3s
OrpaHN4nTLCS PErynspHbIM NOCEIEHNEM TONbKO NEKLUMI, TaK KaK LEHTP TSXECTWN B YCBOEHWUW 3HAHWIA,
B (DOPMUPOBAHNMN YMEHUIA 1 HABBIKOB NEXMWT B MOCNEAyOWel caMocTosaTenbHol pabote. CTyaeHThl
LOMXHbI MOCTOSIHHO FOTOBUTLCS K NekUmsM. B aTolt paboTte MOryT noMoub y4ebHMKU, CINCOK KOTOPbIX
npenonasartenb Ha3blBaeT HA NePBbIX 3aHATUSAX. [TOMMMO pekoMeHOyeMon nnTepaTypbl, NeKTop gaeT
nporpamMmy ANCLUMANHBI, B KOTOPOI N3N0XEHbI OCHOBHbIE pasAenbl 1 BONPOCH! AN KOHTPONS
3HaHWA.

JNekums 3aknagbiBaeT OCHOBbI Hay4YHbIX 3HAHWIA, 3HAKOMUT C OCHOBHbLIMW COBPEMEHHbIMU
Hay4HO-TeopeTU4EeCKMMM NONOXEHUSMW, C METOOONOrMel JaHHOM Haykn. Ha nekuum ocywecTenseTcs
06LWeHNe CTyAEHYECKO ayauTOPUM C BbICOKOKBANMMPULMPOBAHHBIMM NEKTOPAMY, YYEHBIMY,
negaroramu, creuvanmctamm B onpeneneHHon otpacnv Hayku. Jlekumst Bbi3biBaeT SMOLIMOHANbHbI
OTKNUK CrylwaTenei, passuBaeT MHTEPeC U NoboBb K Byayuen npodoeccuu. JlekTop UCnonb3yeT Ha
NEKLMSIX He TONbKO Matepran y4ebHUKOB, HO 1 MPUBNEKAET MHOMO AOMONHUTENbHBIX CBEAEHNA,
N3NOXEHHBIX B HAy4YHbIX paboTax (MOHOrpadousix UNM CTaTbsiX) MU B ero COBCTBEHHbIX
nccnenoBatenbckmx Tpyaax. CTyLeHT He B COCTOSIHWM rnyBoKO OCMbICIUTL BECh NMPEACTABNEHHbIV B
nekumusix MaTepuan, He nocelwas nekKUMOHHbIX 3aHATWUIA. 03TOMY BaXHO He NponycKaTtb neKuuw,
FOTOBUTBCS K HUM (3apaHee NoCcMOTPETb TEMY NEKLUM, NOYMTATb YYEBHMKN, OTMETUTb AJist cebst
KNOYEBBIE MOMEHTBI, COCTABUTb BOMPOCHI IEKTOPY) ¥ HANPsiXXEHHO, akTMBHO paboTaTh B TEHEHWE
Bcero y4ebHoro 3aHaTus. Ctapaintecb He onasaplBaTth HA NEKLMIO: B NMEPBbIE MUHYTbI 3aHSATUIA
0b6bsBNseTCA TEMa, NnaH nekumum. Ytobbl nerye 3anoMHUTL U3naraemblii Matepuan, HeobxoanMo ero
MOHATb, Pa306paTbCs B CUCTEME HAay4HbIX MOHATUN, KOTOPYIO AaeT nekTop. MNyTn U3NoXeHUs nexumm
MoryT 6bITb pasnuyHbiMU. VIHOroa npenonasarens BolbypaeT MHAYKTUBHBIA MyTb, T.€. BHAYane
n3naraet KOHKPETHble (pakTbl, 0606LWaeT NX, PACKPbLIBAET CYWHOCTb NOHATUSA, OAET ero
onpenenexve. [pyroi nyTe 06pa3oBaHns NOHSATUIA - 0ENYKTUBHBIA: NEKTOP BHaYane onpenenset
Hay4HOEe MOHATUE, a MOTOM AaeT 06 bSCHEHNS, NMPUBOAUT KOHKPETHBIW chakTuyiecknin matepuman. Ecnm
YNOBUTb MYTb U3NOXEHNS MaTtepmnana, To CTAHOBUTCA Nerye NOHATb MbICb Npenofasartens u
MPOHWKHYTb B codepxaHue nekumn. Obpalalrite BHUMaHWE Ha OnpeneneHne NoOHATUA.
PekomeHayeTcs ans nx ycBOeHMS COCTaBnaTb rnoccapuii (cnosapb). Bo Bpemst cnywanus nekuui
LOMmxHa BbITb NMCHXONOrMYeckas yCTaHOBKA Ha 3anOMUHAHE OCHOBHbIX UAen nekuun. CnywaHue
NEKUNI - 3TO CNOXHbBIA MCUXONOrNMYECKNin MpoLLece, B KOTOPbIA BOB/IEYEHA BCA JIMYHOCTb
Cnylwarolero: ero Co3HaHve, Bons, NamsaTb, aMoLUun. STO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanpoTuUB, COCTOSIHWE aKTMBHOW, HAMPSXXEHHON 0eATeNbHOCTY.

CnywaHve y4ebHon nekumm - 310 HeobXxoMMOe, HO HE [OCTATOYHOE YCNOBUE CO3HATENBbHOMO U
MPOYHOro YCBOEHUS 3HAHWUIA. Jlekuuio HEOBX0AMMO 3anncaThb - TONbKO TOrAa NeKums cTaHeT
MCTOYHVKOM OJis1 farnbHENWENR caMocToATeNbHOM paboThl. KOHCNEKTUPOBaHME NEKLUN - 3TO COXHOE
neno, Tpebytoliee yMeHUiA 1 onbiTa. HekoTopble cTapaloTcs 3anncaTtb NEKUMIO MNOMHOCTLIO, COBO B
CNoBO, He BOYMbIBAsCb B COAEPXaHne matepuana, onmpaschb TONbKO Ha CBOK NamaTb. CrnnowHas
3anncb BO3MOXHA TOMbKO B TOM Cyvae, ecnv npenogasatenb AUKTYeT NeKUMOHHbIA maTepuan. Ho
LUKTOBKA LENAET U3NOXEHNE 0AHO0OPA3HbBIM U YTOMUTENBHBIM, U METOLMKA BbICILEN WKONbl HE
pPEeKOMeHAOYeT Takoi cnocob na3noxeHus. CTpeMneHre 3anncatb NEKLUIO CMOBO B CNIOBO OTBAEKaET
cnywartens ot 064yMblBaHNs NEKLUOHHOIO Matepuana. Henapom CTyAeHTbl FOBOPST, HTO TPY.AHO
COBMECTWTb W 3anu1cb, 1 060yMblBAHME.

Ecnv nexunio 3anucbiBaTb 04€Hb KOPOTKO, OTAENbHBIMY WTPMUXAMK, TO 3aNUCK HE MOTYT ObITb
MaTtepuanom s rnoBTopeHus. B nanuiwHe kpatkol 3anvcu TpyaHo pasobpatbes yXe HEKOTOpoe
Bpems crnycTs. [ns 3anucy Bo3bMmTe 00LLyt0 TeTpanb U caenanTte nons oas pasnuyHblx 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNULAHUS (OTMETKA 0COB0 BaXHbIX MOMEHTOB), 3HAK BOMpoca
(4TO-TO HE NOHSANM M K AAHHOMY MOIOXEHNIO HAO0 BEPHYTbCS).
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta npn N3y4eHn oUCUnNnInH BKNO4YaeT: - YHTeHne CTyaeHTamun

TenbHas peKOMeH,D,OBaHHOI7I nmtepartypbl 1 yCBOEHNE TEOPETUYECKOro Mmartepuana ancumnimHbl; - 3HaKOMCTBO

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHleOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.

3K3aMeH Ha ak3ameHe onpenensietcs Ka4ecTBO U 06bEM YCBOEHHbIX CTYAEHTaMM 3HaHWI, CNOCOBHOCTb K
06006LeHn0, aHanun3ay, BOCNPUSATAIO MHCPOpMaLIMK, NOCTAHOBKYM LieNn 1 BbIBOpy nyTei ee
LOCTUXEHWNS, a TakXe yMeHne paboTtatb C HOPMATUBHBLIMU LOKYMEHTAMU B paMKax AncumnavHbl. OH
MOXET NPOBOAUTLCSA B YCTHOW MM NMMCbMEHHON doopmax. DopMy NpoBeneHUs onpenenset kagenpa.
[MoaroToBka K 9K3aMeHy - NPOLECC MHAMBMAOYaNbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPbIE
npaewna, 3HaHWsl KOTOPbIX MOTYT BbITb NMOME3HbI 47151 BCeX. 3anorom ycrnewHom caaqn ak3ameHa
ABNSIeTCS cucTematndeckas pabora Hag y4ebHoOM AUCUMNINHOW B Te4eHne cemecTpa. Moarotoeky
XenaTeNibHO BECTU, UCX0As U3 TpeboBaHMii nporpammel y4ebHoi aucumnivHel. LienecoobpasHo
rowaroBoe OCBOEHNE Mateprana, BbinONHEHNE Pa3nnyHbIX 3a4aHui No Mepe N3y4eHns
COOTBETCTBYIOWMNX COAEPXATENbHbIX Pa3aenoB ANCUMNAMHBL. Ecnn, roToBsACh K 9K3aMeHy, Bbl
ncnbiThiBaeTe 3aTpyaHeHns, obpallantTecs 3a COBETOM K npenoaasartento, Tem bonee 4To npu
CUCTEMATMYECKOM NOAITOTOBKE Y BAC €CTb Takas BO3MOXHOCTb. [[OTOBSACH K aK3aMeHYy, nyylle BCEro
coyeTarb NMOBTOPEHME TEOPETUYECKNX BOMPOCOB C BbINMONHEHNEM NPAKTUYECKNX 3a8aHWNiA.
TpeboBaHus K 3HAHUSIM CTYIEHTOB OonpeneneHbl dpeaepasnbHbIM FOCyaapCTBEHHbBIM
obpaszoBaTtenbHbIM CTAHOAPTOM 1 paboyeli NporpamMMon oucumnivHel. Lienb ak3ameHa - npoeepka u
OLIeHKa YPOBHS MONYYEeHHbIX CTYAEHTOM CrieumasibHbIX NO3HAHWUIA MO y4eOHOW MCUMUMIMHE 1
COOTBETCTBYIOWMNX M YMEHUI 1 HABLIKOB, & TAKXe YMEHNS NIOTMYECKN MbICINTb, apryMeHTUpoBaThb
N36paHHyl0 Hay4HyO NO3ULMIO, pearnpoBaTth Ha AOMOMHUTENbHbIE BOMPOCH, OPUEHTMPOBATLCS B
mMaccuse nHopmaumm, gecbuHnunii n kateropmin. OueHke nognexar npasuibHOCTb U FPaMOTHOCTb
peyn CTyOeHTa, ECNKN 3K3aMeH NPOBOANTCS B YCTHOM (POPME, a TakXe ero AOCTUXEHUS B TEYEHNE
cemecTpa. [1ononHMTENbHOM LENbio 9K3aMeHa SBISeTCS (OOPMMPOBAHME Y CTYAEHTOB TaKMX Ka4yecTs,
Kak OpraHvM3oBaHHOCTb, OTBETCTBEHHOCTb, TPYAONO6NE, CaMOCTOATENBHOCTb. TaknuM obpasom,
MPOBEPSIETCS CMOXMBLIASACS Y CTYAEHTa CUCTEMA 3HAHWUIA MO AUCLMNANHE, YTO UrpaeT 6onbluyto posb
B moAroToBke Bynywero cneumanicta, cnocobcTeyeT Nony4YeHmo UM coyHAAMEHTaNbHOMN 1
npodeccuoHanbHoOM NOAroToBKK. MNpu NOAroToBKE K 9K3aMeHy BaXXHO MPasBuiibHO 1 paunoHanbHO
pacniaHMpoBaTb CBOE BPEMS], YTOObI yCMeTb Ha KA4ECTBEHHO BbICOKOM YPOBHE NMOLrOTOBUTLCS K
oTBeTaM no BCEM Bonpocam. Bo Bpems NoAroToBKM K 9K3aMeHy CTyAEHTbl TakXe CMCTEMAaTU3NPYIOT
3HaHWs1, KOTOPbIE OHU NPVOBPENU NPK N3y4EeHNN OCHOBHBIX TEM Kypca B TeHeHNe ceMecTpa. 910
MO3BOMSIET UM YSICHUTb NIOTMHECKYIO CTPYKTYPY ANCLUMMANHDBI, 06 beANHUTL OTAEMNbHbIE TEMbI B €AMHYI0
cucTeMy, yBUIETb NepcrnekTrBbl ee pa3sutusi. CamocTtosTenbHas paboTta no rnoaroToBke K aK3aMeHy
BO BPEMSI CECCUM JOMXHA NNaHNPOBATbCS CTYAEHTOM, Ncxoas U3 obuero o6 bema BONpocos,
BbIHECEHHbIX Ha 3K3aMeH, Tak, YTobbl 3a NPeaoCTaBNeHHbIA A1si MOArOTOBKM CPOK OH CMOT
pPaBHOMEPHO pacnpeaenvTe NpubnmManTensHO paBHOe KOMYECTBO BOMPOCOB 4151 €XXeAHEBHOro
n3y4eHus (NoBTopeHust). BaxHo, 4Tobbl 04MH NocnenHuiA aeHb (Mnbo YyacTb ero) 6bin BolAeneH ans
LOMONTHUTENBbHOMO NMOBTOPEHUSI BCEro 06bema BOMPOCOB B LIENIOM. 9TO NO3BOMSET CTYAEHTY
CaMOCTOSTENBHO NEPENPOBEPUTL YCBOEHME MaTepmana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,an-O)
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Mporpamma ancumnnnHbl "doToMeTpryeckme MeToapl aHanuaa u opraHudeckue peareHtol"; 04.05.01 "®dyHoameHTanbHas n npuknanHas
xmmma".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGoOpMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALaAMU U 3aLNTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMm GIrOC BO 1 y4ebHbIM nnaHoM Mo cneuunanbHocTu: 04.05.01
"dyHpameHTanbHasa n npuknagHas xmMusa" n cneunann3aunm "He NpesycMOTpPeEHO".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.08.01 ®@oToMeTpuyeckne MeToabl aHanmnsa n
opraHu4eckune peareHTbl

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

OcHoBHas nuTeparypa:

1. Kpuctnan, .. AHanutnyeckas xmmmus: B 2 1./ I'. Kpnctuman; nep. ¢ avrn. A.B. Napmawa [v gp.]; sctyn. cT. akag. PAH
tO.A. 3onotosa.?Mockea: BUHOM. JTabopatopus 3HaHui, 2013 ; 25.-(Jlydwmin 3apybexHbiin yuebHuk). ISBN
978-5-94774-389-0((BMHOM. J13)). [T.] 1. - 2013. - 623 c.

2. Kpuctunan, I'. AHanutnyeckas xummnsa: B 2 7./ . KpuctuaH; nep. ¢ aHrn. A.B. Napmawa [n ap.]; scTyn. cT. akan. PAH
tO.A. 3onoTosa. - Mockea: BUHOM. NMabopatopust 3HaHuiA, 2013 ; 25. (Jlyqwwnii 3apybexHblii y4ebHuk). - ISBN
978-5-94774-389-0((BMHOM. J13)). [T.] 2. - 2013. - 504 c.

3. XebeHtsieB A. V. AHannTnyeckas xmmMusi. XuMmdeckme MeToapl aHanmaa: Yueb. noc. [9nekTpoHHsbIii pecypc] / A.N.
XebeHTsies, A.K. XepHocek 1 gp. - 2-e n3g., ctep. - M.: HALl UH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

Pexum poctyna: http:/znanium.com/bookread.php?book=419626

4. depnoposckuit, H. H. doTomeTprnyeckue MetTobl aHanuaa [OnekTpoHHbIA pecypc] : yueb. nocobue / H. H.
Ddenoposckuin, 1. M. Skybosuy, A. V. Mapaxosa. - M.: ®JIMHTA : Hayka, 2012. - 72 c. - ISBN 978-5-9765-1323-5
(PJIMHTA), ISBN 978-5-02-037728-8 (Hayka). Pexxum goctyna:

http://znanium.com/bookread2.php?book=455387

5. XebeHtsieB A. U. AHannTtnyeckas xmmusi. Xpomatorpadomieckme MeToapl aHanmaa: YuebHoe nocobue [OnekTpoHHbIi
pecypc]/ A.N. XebeHtses. - M.: HLL NHdppa-M; MH.: Hos. 3HaHwne, 2013. - 206 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=399829

6. XebeHtsieB A. U. AHanntnyeckas xmmus. MNMpaktnkym: YuebHoe nocobue [SnekTpoHHbIl pecypc] / A.W. XebeHTses,
A.K. XepHocek, W.E. TanyTtb. - M.: HULL UH®PA-M; MH.: HoB. 3HaHue, 2013. - 428 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419619

7. OMUCCUMOHHAs (POTOMETPUS MNAMEHMN 1 aTOMHO-abCcopPOLMOHHAS CNEKTPOCKONUS: 3NEKTPOHHOE y4ebHoe nocobue ans
CTyneHToB 2 Kypca / KasaH. roc. yH-T, X um. A.M.Bytneposa, kad. aHanutnyeckon xumnn; coct.: A.P.M"apnd3sHos. -
KasaHb: KasaH. roc. yH-T uM. B./.YnbsHoBa-JleHnHa, 2009. - 94 c. Pexwum gocTtyna:
http://old.kpfu.ru/f7/docs/garifzyanov.pdf

JononHutenbHas nuteparypa:

1. CnekTpodboToMeTpuns : y4ebHo-MeToam4eckoe nocobue no aHanuTNYeckoin xummm / KasaH. roc. yH-T, XuM. UH-T um. A.
M. Bytneposa ; [cocT.: H. UI. CaBenbesa, P. M. Bapnamoga] . - KasaHb : KaszaHckuii rocy4apCTBEHHbI YHUBEPCUTET,
2009.-31c.

2. Kuguh, B. B. T'naea 1. lNMoarotoBka K XMMMYECKOMY aHanm3y u ero UHCTPYMEHTasNbHbIE METOAbI [ONEKTPOHHbIN pecypc]
/ B. B. Kugwnn // Tpaktukym no arpoxumuu / Mopg peg. B. B. Knguna. - M. : KonocC, 2008. - C. 3 - 119. - Pexum goctyna:

http://znanium.com/bookread2.php?book=443888

3. Opyros, 10.C. MOHUTOPUHI OpraHn4yeckux 3arpsasHeHnii npupoaHon cpeabl. 500 MeToank [OneKTpoHHbIN pecypc] /
t0.C. Opyroe, A.A. PoauH. - 9nekTpoH. faH. - MockBsa : Mianatenbctso 'Nlabopatopust 3HaHuin', 2015. - 896 c. - Pexunm
poctyna: https://e.lanbook.com/book/70713
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.08.01 ®@oToMeTpuyeckne MeToabl aHanmnsa n
opraHu4eckune peareHTbl

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

CneumanbHocTb: 04.05.01 - PyHaamMeHTanbHas v NpUKNagHas Xxmmms
Cneuvanusauns: He NpeaycMOTPeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Havana obyyeHus no obpasosatenbHo nporpamme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHEWLWNX POCCUACKUNX Y4EHBIX, PYKOBOAUTENEN rOCy1apCTBEHHBIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTpaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMNeKChbl, MOHOrpadouu, astTopedpeparbl, AuccepTaLmnm, SHLMKNONEANM, CNOBAPY U CNPaBOYHUKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CrpaHnua 12 ns 12.




