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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
xmmma".

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHu npuobpeTtaeMoi KOMNETEeHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuUTUIO, camopeanmaaumnm, NCnonb30BaHMIO TBOPHYECKOro
noteHumana (OK-7);
OriK-1 CrnocobHOCTbIO BOCMPUHMMATb, Pa3BnBaTh W MCMNONb30BaTb TEOPETUYECKNE OCHOBbI
TPaANLMOHHBIX 1 HOBbIX Pa3fenoB XMMUN NPU peleHnn NpogoecCcuoHanbHbIX 3aaad
(OMK-1);
MNnK-3 BnageHneMm cuctemom oyHaaMmeHTanbHbIX XMMUYECKMX NOHATUIA U METOO0NOrMYECKINX

ACNeKToB XMMuu, oopMamun 1 Metogamm Hay4yHoro nosHaHus (MK-3);

MCK-1 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHOMEPHOCTM XUMUYECKOM HayKun 1
ChyHOaMEHTaNbHbIE XMUYECKUE MOHSTUS B MPOJIECCMOHANbHON AeSTeNbHOCTM B
COOTBETCTBMU C BbIOpaHHON creumani3auueii;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:

MecTo (DOTOMETPUNYECKMX METOIOB B COBPEMEHHOM aHaIMTUYECKON XUMUW, TEOPETUHECKME OCHOBBI
POTOMETPUYECKMX METOLO0B aHanM3a, obnafarte TEOPETUYECKUMI 3HAHUSIMU O B3aMMOCBSI3N MEX Y CTPOEHNEM U
XMMUKO-aHaNIMTUYECKMM CBOMCTBAMY OPraHNYeCcKmX peareHToB
JonxeH ymeTb:

NPOBOLAMTb DOTOMETPUYECKOE ONpPEenENeHNe OPraHNYECKNX U HEOPraHNYECKUX BEIWECTB MO CTAHAAPTHbLIM
METOOMKAM, NCMOMb30BaTb OPraHNYECKNE PeareHTbl MpU PelleHn PasnnyHbX 3aa4 XMMUYECKOro aHanusaa
JonxeH snagertb:

MeTognonorvel Bolbopa hOTOMETPUYHECKUX METOAMK NPU aHaNN3e pasnnyHbiX 06 EKTOB, HaBbIKaMU UX MPUMEHEHUS
Ha npakTuke

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

CMOCOBHOCTb BNadeTb OCHOBAMU TEOPUN (OYHOAMEHTASbHbBIX Pa3aeNioB XuMun (Npex.ae BCero HeopraHn4eckonm,
aHaNMTUYECKO, OPraHNYecKomn, OU3NYECKON, XMMUIN BbICOKOMONEKYNSAPHBIX COeANHEHWIA, XMN BUONOrNYEeCcKUX
06bEKTOB, XMMWYECKON TEXHONOTNN);

rOTOBHOCTb BfliafeTb Metoaamm 6e3onacHoro 06paLIJ,6HI/I$| C XMMUYECKNMU MaTepuranammn ¢ y4etTom nx qonanyecknx un
XUMNYECKUX CBOWCTB, 6bITb CMOCOOHBIM npoBOOUNTb OLEHKY BO3MOXHbIX PUCKOB

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.AB.8 OucumnnuHbl (Mogynn)" OCHOBHON NPOtheCCUOHANBHOW
obpaszoBatenbHoi nporpammbl 04.05.01 "dyHaameHTanbHas U NpuKnagHas xmMusi (He NpeaycMoTPEHO)" U OTHOCUTCS K
AUCUMNAvHaM no BbIbopy.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6bem gucuMnIMHLI (MOAYNS) B 3a4eTHbIX eAuHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyualoLmxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4ncne nekuun - 40 yaca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 32 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNHBI: 3K3aMeH B 7 CEMECTpE.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

N Pasnenbl gucumnanHbl / Cemect UX TPy A,0EMKOCTb CamocrosiTenbHas
moayns P (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. BeegeHune. Mecto

1 |dpoTOMETPUUECKMX METOAOB CPEAN 7 5 0 0 5

" |Apyrux onTMYeCKnx MeTonoB

aHanuaa.
Tema 2. DHepreTuyeckne
XapakTepUCTUKN SNEKTPOMArHMTHOro

2. [uanyveHus. Baanmoaencremns 7 2 0 0 4
BELLECTB C 9NEKTPOMArHUTHbLIM
N3Ny4eHNEM.

3. [Tema 3. CnekTpbl NOrNOWeHNS. 7 2 0 0 2
Tema 4. OCHOBHblE 32KOHbI

4 [MOTNOWEHNS 3NEKTPOMArHUTHOrO 7 > 0 0 >

" InanyyeHus. 3akoH byrepa - llambepa

- Bepa.
Tema 5. doTOMeTpUYECKNE METObI

5. lonpenenerHns KoHUeHTpauummn 7 2 0 0 2

BEWeECTB B pacTBOpax.

Tema 6. NMpumeHeHune
6. [cnekTpodboTOMETPUM AN N3YYEHNS 7 4 0 0 2
paBHOBECWIA B pacTBOpaXx.

Tema 7. Kpyrnbii cton. MNpumepsl

7. |[KOHKPETHbIX POTOMETPUYECKUX 7 2 0 0 2
ornpegeneHni.
Tema 8. [NprMepbl HOTOMETPUHECKNX

8. [onpeneneHnit oTOENbHBIX 3N1EMEHTOB 7 4 0 0 2

B PasfiMyHbIX 06 beKTax.

Tema 9. MecTo 1 3Ha4YeHue
9 OpraHnyeckmnx peareHToB B 7 > 0 0 0
" [coBpeMeHHO aHanMTn4eckom XumMmnu.

Tema 10. OpraHuyeckme peareHThbl,
10.|o6pasytowmre KoopaANHaLMOHHbIE 7 2 0 0 2
COEeLVHEHNS.

Tema 11. Baanmocessb Mexay
CTPOEHUEM U

11.|koMnnekcoobpasyowmmm 7 4 0 0 2
CBOWCTBaAMM OpraHn4YecKmnx nuraHnos.

Tema 12. OpraHuyeckme peareHTbl B

12.|MeTopax ocax.neHnsa n rpaBuMeTpun. 7 2 0 0 2
Tema 13. SKCTpPaKUMOHHbIE

13. peareHTbl. 7 2 0 0 0
Tema 14. OpraHuyeckune peareHTbi,

14 [1cnonbayemble B (DOTOMETPUHECKMX U 7 > 0 0 >

‘[ekcTPaKUMOHHO-POTOMETPUYECKINX
MeTogax aHanmaa.

Tema 15. OpraHnyeckme peareHTbl B
15. 06 bEMHbIX METOAX aHanu3a. / 2 0 0 2
16 Tema 16. KomnnekcoHbl B 7 > 0 0 5

‘laHaNNTUY4ECKON XUMUN.

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
flexumm 3aHATUA paboTbl
Tema 17. loHoOOOMEHHbIE CMONbI U
xenatoobpasytowme copbeHTbl 1 nx
17.|npuMeHeHne B COPOLIMOHHBIX 7 2 0 0 2
MeToOax KOHLEHTPUPOBaHUS U
pasaeneHus.
Ntoro 40 0 0 32

4.2 CopepxaHue auCUUMIUHBI (MOBYNS)
Tema 1. BeeneHue. Mecto hoTOMETPUUECKUX METOLOB Cpeayn Apyrux onTMYecKMX MeToaoB aHanusa.

Knaccudprkaums gouanko-XumMmyecknx MeTooB aHanmaa. OnTmyeckme CnekTpOCKONMYeckne MeToabl - TypbuanuMeTpus,
HedhenoMeTpus, aTOMHO-abCoPOLIMOHHASA CNEKTPOCKOMMUS, SMUCCUOHHAsA (DOTOMETPMS NNaMEHN, NIOMUHUCLEHTHBbIIA
aHanus, MonekynsipHblii abCopbUMOHHBIA MeToq aHanmaa (ooToMeTpursl). POTOMETPUYECKNE METOLbI B COBPEMEHHO
aHanuTnyeckom xummnn. Metponormyeckne xapakTepucTukn 1 a3HayeHne poToMeTpuyYeCcKnx METOA0B B COBPEMEHHOW
aHanuTnyeckoi xummn. KoMOMHMPOBaHHbIE U TMOPUOHbIE METOAbLI aHANM3a ¢ (POTOMETPUYECKMM OKOHYAHVEM.

Tema 2. 3Hepremqecxue XapakKTepucTtukKku aNnekKTpomMarHUTHOro n3ny4yeHus. B3aumopencrems BeLLeCTB C
ANIEKTPOMarHUTHbIM N3ny4yeHnem.

2 DHepreTnyeckmne xapakTepucTUKN 3N1eKTPOMarHUTHOroO u3nyyeHus. LavHa BonHbl, YHacToTa, BOTHOBOE YMCHO.
MornoweHne SMW onHopoaHbIMK cucTemamu. [Mpouecchl, MpoTekarowme Npu NOrnowWeHN SNeKTPOMarHUTHOro
n3ny4yeHns atomamm u Monekynamu. MornoweHne, penakcauus, konebatenoHas penakcauusi, NIOMUHECLEHUUS,
gooccpopecueHums. OcobeHHOCTM B3aUMOAENCTBUSI BEWECTB C 3N1eKTPOMarHUTHbIM uanydeHmem YO, sunanmoii n UK
obnacTsx cnekTpa.

Tema 3. CneKkTpbl MNOrMOLLLEHUS.

3 CnekTpbl nornoweHns. PopMbl CMEKTPOB MNOMMOLWEHUS aTOMOB U MONEKYN B ra3006pasHOM COCTOSIHUN U B
KOHAEHCMPOBaHHbIX cpefax. dakTopbl, BAMSIOWNE Ha WUPWUHY NIMHWIA B ONMTUYECKMX CNEKTPax U Ha KO3gPULIMEHT
MonsipHOro norawexusi. CBsiab MeX.ay 3MeKTPOHHbIM CTPOEHVEM U OKPACKOi BELLECTB. DNEKTPOHHbIE CNEKTPbI
MOrNOWEHUs OPraHNYecknX U KOOPANHALMOHHBIX COeMHeHWIA. PaspelueHHble 1 3anpelueHHbIe aNeKTPOHHbIE Nepexoasbl.
XpOMOGOopHbIE U ayKCOXPOMHbIE Fpynmbl.

Tema 4. OCHOBHbIe 3aKOHbI NOrNOLLEHUS N1eKTPOMAarHUTHOro u3nydyeHusi. 3akoH byrepa - Jlambepa - Bepa.

4 BenuyuHbl, xapakTepusytowwmne nornoweHme aneKkTpoMarHUTHOro nanydyeHus. lNponyckaxHme, ontnyeckas nnoTHOCTb,
MONSIPHbIV KOadhgoUUMEHT norioweHmnsi. 3akoH byrepa - Jllambepa - bepa. PU3NKo - XMMUYECKMe N UHCTPYMEHTalbHbIe
NPWYMHBI OTKJIOHEHNS OT OCHOBHOIO 3aKOHa CBeTonornouweHns. 3akoH ®upoara (aaanTMBHOCTM ONTUYECKOIA
NAOTHOCTH).

Tema 5. doToMeTpUUeckme MeToabl onpeneneHUsa KOHLEeHTpaLVvin BEeLW,eCTB B pacTBOpax.

5 doToMeTpryeckme METOAbI ONPefENeHNs KOHLEHTPALMIA BEWeCTB B pacTBopax. MeToapbl cpaBHeHNs, fo6aBoK,
rpagyvpoBoyHOro rpadgouka. JugptepeHumanbHo-ooToMeTpudecknii Metod. Meton ooTOMETPMYECKOro TUTPOBAHUSI.
OKCTpakUMOHHO-hoTOMETPUYECKIMA MeToA. AHaNN3 MHOrOKOMMOHEHTHbIX cucTeM. KnHeTnyeckme Metobl onpeneneHums
C pOTOMETPUYECKNM OETEKTUPOBAHNEM.

Tewma 6. NMpuMeHeHne crneKTpodboTOMETPUM ONA U3YyYEeHUS paBHOBECUMN B pacTBOpax.

6 MpuMeHeHVe CNeKTPOHOTOMETPUN AJiS U3YHEHNS PABHOBECKI B pacTBopax. PoToOMeTpUYecKoe onpeneneHns
KOHCTaHT MOHM3aLMM OCHOBAHWUIA 1 cnabbix KUCNoT, onpeaeneHue pH pacteopos. M3yyeHre npoeccos
komnnekcoobpasosaHus. OnpeneneHme coctaBa U YCTONUYMBOCTY KOMMIEKCHbIX COeANHEHMA. MeToLbl N30MONSIPHBIX
cepwii 1 caBura pasHoBecusi. MeTobl KOMMbIOTEPHOrO MOLENNPOBAHMS NMPOLLECCOB KOMMIEKCO0BPa3oBaHms.

Tema 7. Kpyrnbii cton. Mpumepbl KOHKPETHbIX OOTOMETPUYECKUX ONpeaeneHui.

7 Kpyrnbiia cton. MprMepbl KOHKPETHBIX OOTOMETPUYECKNX onpeaeneHnii. PaccMoTpeHne oTaenbHbIX METOANK
dooTOMETpMYECKOro onpeneneHuns anemeHTo. OnpeneneHme Mean METOO0M (POTOMETPUYECKOrO TUTPOBaHMS
komnnekcoHowm lll.peako3emensHbix aneMeHToB ¢ ApceHaso lll. OnpeneneHune xenesa B BUAe KOMMnekca ¢
CynbocanuumnnoBoin KNCNOTON.

Tema 8. Mpumepbl hoToMeTpUUeCKUX onpeneneHuin oTaeNbHbIX 3/IEMEHTOB B Pa3/INYHbIX 06 beKTax.
MpvMepbl OTOMETPUYECKNX ONPEAENeHNUi OTAENbHbIX 3IEMEHTOB B Pa3nnyHbIX 06 bekTax.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O
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doToMeTpudeckme MeToabl onpeneneHns OnpeneneHne Meoy ouatunamTmokapbamuHaTHeIM MeTofoM. OnpeneneHne
MeOu B BUAE KOMMNIEKCOB C heHaHTPONMHOM 1 aunupunannom. OnpeneneHne aHnoHHbIx NAB B Buae noHHoro
accoumara ¢ KaTMoHHbIMK KpacuTtensMu (MeTuneHoBbI CUHWIA).

Tema 9. MecTO U 3HayeHue opraHn4yeckux peareHToB B cospemeHHoﬁ aHanNUTUYeCKON XUMUM.

9 MecTo 1 3HayeHune opraHmn4yeckunx peareHtos B COBpeMeHHOI7| aHanuTuyeckol xummm. Obnactu NpUMeHeHns
OopraHmn4eckux peareHToB. KﬂaCCI/ICpI/IKaLI,I/IH OopraHmn4eckunx peareHToB no tuny o6pa3yrou.u/|x09| coeauHeHuiA n obnacTsm
MNCMNONb30BaHUA. (DyHKLI,I/IOHaJ'IbHO-aHaJ'II/ITI/I‘-IeCKI/Ie rpynnol. I'Ipleepb| pyHKUMOHANbHO-aHaANNTUYECKUX rpynmn,
Mncnonb3yeMblX Ons onpeneneHnsa NoOHOB MeTasoB.

Tema 10. OpraHumyeckue peareHTbl, o6pa3yloLLe KOOPANHALMUOHHbIE COEANHEHNS.

10 OpraHunyeckne peareHTbl - nuranabl. B3auMocesiab Mex iy CTPOEHNEM 1 KOMMIekcoobpasyowmMm CBoOACTBaMM
opraHun4yeckux nuraHaoB. CenekTMBHOCTb KOMMekcoobpasyowmx peareHToB. Ponb AOHOPHbBIX aTOMOB.
®yHKUMOHANbHbIE FPYMMbl B MONIEKYNAX OPraHNYecKnx CoeaNHEHWIA: KNCNOPOL-, a30T-, CEPO- 1 hocdopcomepXallme.
MpuHumn XMKO.

Tema 11. B3anmocBsi3b MeXay CTPOEHUEM U KOMnneK0006pa3yl0LLIMMVI CBOMCTBaAMM OpraHM4YecKmMx nuraHooB.

11 B3auMHOe pacnonoxeHne OOHOPHbIX aTOMOB B NMONUAEHTAHTHBIX UraHaax. XenatHblil U cynepxenaTHblil agodpeKTbl.
Makpouuknmyeckue nuraHibl. BnusiHme ctepmyeckux U anekTPOHHbIX 3ODEKTOB 3aMeCcTUTENEl Ha
Komnnekcoobpasytowme cBoincTea nuraHaos. KpayH-coeanHeHNs 1 KpUnTaHibl, ICTOPUS UX OTKPLITUS, XapakTepHble
ocobeHHocTW. JTnHeliHble aHanoru KpayH-coeAMHEHU - NoaaHabI.

Tema 12. OpraHunyeckue peareHTbl B METO4aX OCaXAEHUS U FpaBUMETpUM.

12 OpraHuyeckune peareHTbl B METOAAX OCaXAEHNS 1 rpasmumeTpun. daktopsbl, onpeaensowme pacTBoOprMoCTb
ocankoB. PeareHTbl, 06pasytolume npoctble conun. TeTpadoeHmnbopat HaTpus, Xnopua TPMGEHNIOCHOHNS, XTopua
TeTpagpeHnnapcoHms. Xenatoobpasytolme ocagutenm.

Kyl'l(*)epOH, 66H3OI/IH¢)GHI/IHFI/I,D,pOKCI/IJ'IaMI/IH, ONOKCUMbI, peakTunBs MnbuHckoro, MmHaanoHas KncnoTa, peHnnapcoHoBas
Kncnorta.

Tema 13. OKCTPaKLMOHHbIE peareHTbl.

13 OKCTpakUUOHHbIE peareHTbl. PacnpeneneHue peareHToB 1 X KOMMNEKCOB B AByX(pasHbix cuctemax. KoHcTaHTa
pacnpegenenus. mopogunbHO-NMNOUNbHLIA 6anaHc. BnnsHue KOHCTaHTbl MOHU3ALMU U KOHCTaHTbl pacrnpeneneHus
Ha NoBeAeHVE SKCTPAKLMOHHBIX PEareHToB B ABYX(pa3Hbix cructemax. Knaccngomkaums aKkCTPakLMOHHbIX peareHToB no
MEXaHU3My 3KCTpakLUum.

Tema 14. OpraHuyeckue peareHTbl, UCMONb3yeMbie B pOTOMETPUYECKMX U IKCTPaKLLMOHHO-POTOMETPMUYECKUX
MeTopax aHanusa.

14 OpraHuyeckue peareHTbl, UICNONb3yeMble B (DOTOMETPUHECKNX U IKCTPAKLMOHHO-GDOTOMETPUHECKNX METOAAX
aHanusa. AutuaoH. PeareHTol rpynnbl ApceHaso. duntnokapbammuatsl. JutnodocopHblie KNCNOThl. DeHaHTPONVH 1
avnupnamn. KcuneHonosbi opaHxesblit. [npokaTtexnHoBblil domoneTosbli. [nprannaszonesopumnH v
NMpMAMNa3oHadToNn. AHMOHHbIE KpacuTenu.

Tema 15. OpraHW-IECKVIe peareHTbl B 06beMHbIX MeToAax aHanuaa.

15 OpraHunyeckune peareHTbl B 06 beMHbIX METOAAX aHanu3a. KNcnoTHO-OCHOBHbIE MHAMKATOPbI, MEXAHU3M UX OEACTBUS.
WHavkaTopbl TpMapunmMetaHoBoro psaga v asocoenmHeHns. dexHondpranenH. MetnnopaHx. ®eHONOBbIN KPACHbIA.
OKncnnTEeNbHO-BOCCTAHOBUTENbHBIE MHAMKATOPbI. PeHnnaHTpaHnnosas kucnota. MetannoxpomHble MHANKATOPbI.
SpUOXPOM YepPHBI. XPOMOBbIA TEMHO-CUHMWIA. ALCOPOLMOHHBIE MHANKATOPbI.

Tema 16. KoMnnekcoHbl B aHaNAUTUYECKON XUMUMN.

16 KoMnnekcoHbl. HUTpunoTpuykcycHasi Kucnota u TUneHaMaMMHOTETpayKCyCHas KUCNoTa, UX CTPOeHMe,
KNCNOTHO-OCHOBHbIE U KOMMiekcoobpasytolme cBoicTea. PocgopopraHnyeckme KOMMNIEKCoHbI.
HuTtpunoTprMeTneHgOCqOoHOBas KUCNOTa, STUNEHAMAMUHTETPaMeTUNeHdoCcOHOBas KACNOTa,
okcuaTneHamdgocdoHoBas kucnora. ObnacTi NPakTUHEcKOro NPUMEHeHNs POCHOPOPraHNYECKMX KOMMIEKCOHOB.

Tema 17. NloHOOOMEHHbIE CMONbI U xena‘rooﬁpasylou.me COpﬁeHTbI n UX NpumMeHeHune B COp6LI,VIOHHbIX metogax
KOHUEeHTpUupoBaHusa U pasagefieHus.

17 VMloHooBMeHHbIe cMonbl 1 xenatoobpasytowmne copbeHTbl 1 UX MpUMeHeHMe B COPOLMOHHBIX MeToaax
KOHLIEHTPUPOBaHWS 1 pasaeneHus. KatnoHoobMeHHble 1 aHMOHOOOMeHHbIe CMOJbl Ha OCHOBE COMOIMMEPOB CTMpPOoNa U1
OVBUHUNOEeH30Na. XenaToobpasytolme CMOonbl C MPUBUTLIMK COYHKUMOHANBHBIMU rpynnaMu. eTepoLenHbie NoaMMepHble
COpPOEHTHI.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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AHanuTtnyeckas xumus B Poccun - http:// www.rusanalytchem.org

LByxny4eBoi cnekTpodpoTomeTp - hitp://lab-s.info/spektrofotometr-dvuluchevoy-u-2900-hitachi/
Poccuicknin xummko-aHanutnyieckmin noptan - http://anchem.ru/forum/

CnektpodotomeTpsl - http://dv-expert.ru/laboratornoe-oborudovanie/spektrofotometr

doTomeTpuyeckne MeToabl aHanmaa: y4ebHoe nocobue -
http://avidreaders.ru/book/fotometricheskie-metody-analiza-uchebnoe-posobie.html

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekuum OCHOBHOIN TEOPETUYECKNIA MaTepuan npeaMeTa faeTcs B Yachl NEKLUMOHHbIX 3aHATUIA. Ha nekumsx
npenogasarefib CUCTEMATMYECKN N NOCNenoBaTelbHO packpbiBaeT cogepXxaHme Hay4yHoM
ONCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTaBUT BOMPOCHI ANS uccnenosaHus. Henbss
OrpaHMYNTbLCS PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTN B YCBOEHUN 3HAHUIA,
B POPMMPOBAHMMN YMEHWUIA 1 HABLIKOB NIEXUT B NMocneaytowein caMoctositenoHol pabote. CTyneHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CIMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NepPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMO nuTepaTtypbl, NeKTop AaeT
nporpamMmy OUCLUMANHbBI, B KOTOPOW N3NOXEHbI OCHOBHbIE pasaeribl 1 BOMPOCh! ANs KOHTPONS
3HaHWUN.

Jlekums 3aknanblBaeT OCHOBbI HAayYHbIX 3HAHWUIA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbLIMMN
Hay4YHO-TEOPETUYECKMMUN NMONOXEHNSMUN, C METOOONOINMEN AAHHOM Haykn. Ha nekumm ocylwecTensercs
oblweHne cTyaeHYecKon ayauTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEeHbIMU,
negaroramu, cneumanictamy B onpeneneHHon oTpacnum Hayku. Jlekums Bbl3biBaeT aMOLIMOHANbHbIN
OTKNWK Cnylwatenei, passnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NeKUUSIX He TOMbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAEeT MHOMO AOMNONHUTENbHbLIX CBEOEHI,
N3N0XEHHbIX B Hay4HbIX paboTax (MOHOrpadgousix Unmn cTaTtbsix) UM B ero CoBCTBEHHbIX
nccnenosatenbckux Tpyaax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPEeLACTaBEHHbI B
nekumax Matepuan, He nocewas NeKUNOHHbIX 3aHATUIA. [103TOMY BaXXHO He NponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPEeTb TEMY NieKUUW, NoYUTaTh y4eBHUKN, OTMETUTL ONns cebs
KNtOYEBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANPSiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTus. CtapaiTechb He onasablBatb Ha NEKLUIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnsetca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraeMblii Matepuarn, HeobxoAnMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAy4YHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT BbITb pa3nnyHbiMK. VIHorpa npenonaeatenb BolbvpaeT UHOYKTUBHbLIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi nyTb 06pa3oBaHNs NOHSTUIA - AeOyKTUBHbBINA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBbIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3/TIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICAb NpenofasaTens u
NPOHUKHYTb B cofepxaHue nekuuun. Obpalarte BHUMaHWe Ha onpeneneHne noHATUiA.
PekomeHayeTcs ons ux yCBOEHMS COCTaBNSATb rnoccapuii (cnoeaps). Bo BpeMs cnylwaHns nekumni
[IONXHa 6blTb NCUXONOrMyeckas ycTaHoBKa Ha 3aNOMUHaHWE OCHOBHbLIX uael nekumn. CnywaHune
NEeKUNIA - 3TO CMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS NIMYHOCTb
CNywatoLero: ero Co3HaHue, Bons, NamaTb, 3MOLMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHON, HANPSAXEHHON AesATeIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAnMoe, HO He OCTaTOYHOE YCNOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS 3HAHWIA. Jlekumnto HeobxoaMMo 3anmcaThb - TONbKO Toraa Nekums ctaHet
WCTOYHWUKOM NSt JanbHenlwein camocToaTeNnbHoM paboThl. KOHCNeKTMpoBaHue nekuumn - aTo CNoXHoe
neno, Tpebytoliee ymeHuin 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmio NOHOCTbIO, CMIOBO B
CNOBO, He BOYMbIBASICb B COAEPXaHne MaTepuana, onMpaschb TO/IbKO Ha CBOKO namsaTb. CnnowHas
3anMcb BO3MOXHA TOMIbKO B TOM Cflydyae, ecnu npenogasarefib AMKTYeT NeKLUMOHHbIA MaTtepuan. Ho
OVKTOBKa oenaeT N3noxeHne o4HoobpasHbIM 1 YTOMUTENbHBLIM, 1 METOAMKA BbICLEN WKOSbl He
pekoMeHayeT Takoi cnocob nsnoxeHns. CTpemneHne 3anucaTb NEKUMIO CMIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS IeKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 0b6ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBIMU WTPUXaMKU, TO 3annucu He MoryT BbiTb
matepuanom 4ns NoBTOpeHus. B nanuiwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HekoTopoe
BpeMsi cnycTs. [ns 3anvcy Bo3bMuTe 00LLyto TeTpalb 1 chenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cobo BaxXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).
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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.8 ®doromeTpuyeckne MeToabl aHannsa v opraHnieckue
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 obpasosatenbHoi nporpamme: 2016

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 13 12. Bl YHH

ARl | AL O
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.8 ®doromeTpuyeckne MeToabl aHannsa v opraHnieckue
peareHTb|

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 obpasosatenbHoi nporpamme: 2016

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.




