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MporpamMma aucumnnnHbl "AHann3 opraHnyeckmx coeauHeHnin"; 04.03.01 Xumuns; 3amectutens gupekTopa no 06pasoBatenbHOM
neatenbHocTy Waiipaposa J1.I".

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3amectTuTenb AUPeKTopa nNo obpasoBaTeNbHO
nesartenbHoctu Wanpaposa J1.I'. aupekTopat xuMmnyeckoro nHctutyta nm. A.M. bytneposa
Xumnyeckuin uHCTUTYT uM. A.M. Bytneposa , Larisa.Shaidarova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHns aucumnnuHbl "AHann3 opraHnYyecknx coeJuHeHNn" SBnsaeTcs 0CBOEHNe
TeopeTnyYeCcKnx OCHOB 3TON HAYYHON OANCLUNANHDLI, OBNaaeHne COBpeEMEHHbIMM MeTO4aMM aHanusa.
AHanna opraHnyeckmnx CoeMHeHW - BRXHENIWNA pasfen aHanntunieckom xummm. Metogbl
opraHnyeckoro aHannaa Ucronb3yloTcsa Kak B npenapaTueHON XMMUK 0159 YCTAHOBNEHUS
MONEKyNapHOM oOpPMybl BHOBb CUHTE3NPYEMbIX COEANHEHWI, TaK U B TEXHONOTMN ANA KOHTPONS
NPON3BOACTBEHHbIX NPOLECCOB. YNCTO XMMUYECKMMN METOLAMUN He BCEraa MOXHO
NOeHTUPUUNPOBATL MHONBUAYANbHOE OpraHn4yeckoe BeleCcTBO N3-3a ero HU3KOW peakuoHHOM
crnocobHocTu. MNoaToMy Ans Nx onpeneneHns WMpoko NCNoNb3yT douandeckrne Metoabl. MNpu
aHann3e MHOrOKOMMOHEHTHbIX CMeceil NPUMEHSAIOT Pu3nyeckne n Pusnko-xmMnyeckme MeTobl.

B pesynbTate 0CBOEHUS LAHHOW ANCLMNANHBI BONXHbI ObiTb CROPMUPOBAHBI NPELCTABNEHNS O
TEOPETNYECKMX OCHOBAX SNIEMEHTHOIO U (PYHKLMOHANBHOrO OPraHn4yeckoro aHanmaa un o
COBPEMEHHbIX METOaX aHann3a OpraHNYeCckmx CoeAMHEHWIA.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.00.17 OncumnnmHbl (Mogynn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 04.03.01 Xrumms 1 oTHoCUTCS K 06s3aTeNbHBIM ANCLMNIVHAM.
OcBauBaetcs Ha 4 kypce, 7 CeMecTp.

OucumnnuHa 'AHann3 opraHn4eckmx CoOeAMHeHUA' No y4ebHOMy nnaHy OTHOCUTCS K BApUaTUBHOM
4acTu OUCUMNANH y4ebHOro nnaHa noarotToBkyn 6akanaspos Mo HanpasneHno "Xumns' n
npenHasaHyeHa ons CTyOoeHToB, creumanusnpyowmxcs no npodunio '‘AHanutnydeckon xumumn'. ns
YCMELWHOro OCBOEHMS OaHHON ANCLMNANHBI HEOOX0ANMbI 3HAHWS TEOPETUYECKNX OCHOB KYPCOB
'HeopraHudyeckas xumuns', 'OpraHunyeckas xumus', 'AHanntunyeckas xumns'. lonyveHHble npu
OCBOEHUW OMCLMMANHBI 3HAHWS 1 YMEHWS 0OneryarnT OCBOEHME APYrMX KYpCOB BApUaTMBHOW YacTu
npocpuns 'AHanmTnyeckas XuMns' n BbIMONHEHME KYPCOBOW 1M AUNNIOMHOA paboT.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNeTEHUNN:

PacwudcpoBka

Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
OK-6 CcnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMPUHMMATb coumanbHble, 3THUYECKe, KOHPECCUOHaNbHbIE
KOMMEeTeHLMW) N KyNbTypHbIE pasnunyns
OK-7
(0blWeKyNbTypHbIE CNoCcOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHumto
KOMMeTeHuun)
OlK-1 CNoCOBHOCTbIO UCMOMb30BaTh MONYYEHHbIE 3HAHUSA
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMW) peWweHnn NpogeccnoHanbHbIxX 3anad
OlnK-2 B/lafeHNEM HaBbIKaMUN XMMUYECKOro 3KCMepnMeHTa, OCHOBHbLIMU
(NpodpeccuoHanbHble CVIHTETMYECKUMUN 1 aHaNUTUYECKMMM METO4AMUN MONy4EeHMUS 1
KOMMEeTeHLW) CCNegoBaHUsl XMMUYECKMX BELECTB 1 peakLuii
OrK-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(NpogpeccuoHanbHble €CTeCTBEHHOHAYYHbIX AUCUMMIVH B MPOPECCUOHANBHOM
KOMMEeTeHLMW) 0EesTEeNbHOCTU
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

Ol1K-6

3HaHMEM HOPM TEXHMKM 6e30MacHOCTN N YMEHNEM peann3oBaTb
(MpOCPECCHOHaNBHbIS Nx B NabopatopHbIX N TEXHONOMMHYECKUX YCNOBUSIX
KOMMeTeHuunm) patop y
MK-1 CNOCOBHOCTBIO BbINMOMHATL CTAaHAAPTHbIE onepauun no
(npodbeccmoHanbHble
KOMMETEHLM) npegnaraeMbiM MeTOOUKAM
MK-3
(npodheccunoHanbHble BNafeHneM CUCTEMON oyHOAMEHTalIbHbIX XMMUYECKMX MOHATUIA
KOMMeTeHuunn)
MK-4 CNOCOOHOCTLIO MPUMEHSTb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(npodbeccmoHanbHble 3aKOHbI N 3aKOHOMEPHOCTY Pa3BUTUA XMMUYECKOWN HayKW Npu
KOMMeTeHuunn) aHanuae nosnyyYeHHbIX pesynbTaTos
nK-7 BnageHnem metogamm 6esonacHoro obpatleHuns ¢
(npodheccunoHanbHble XUMUYECKUMWN MaTepuanamm ¢ y4eTom Nx omsn4eckumx un
KOMMeTeHuunn) XUMUYECKNX CBOMCTB

B pesynbraTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:

1. OONXEH 3HaTb:

- TeopeTnyeckme OCHOBbl Ka4eCTBEHHOrO N KONMYEeCTBEHHOro 3/IEMEHTHOro aHanmsa

- TEOPETNYECKME OCHOBbI KQYE€CTBEHHOrO N KONMMYECTBEHHOIO OYHKLUMOHANbHOIO aHanmsa
- Knaccugnumkauunio COBpeMEHHbIX METOLOB OpraHN4eckoro aHannaa

2. DONIXEH yMeTb:

- YMETb NpaBWbHO BbIOPaTh COOTBETCTBYIOWNIA BapnaHT METOLOB OPraHN4Yeckoro aHannsa B
3aBUCUMOCTM OT CBOWCTB aHann3npyemoro obpasua.

3. DONXEH BnaneThb:

- OCHOBHbIMM NPUeMaMn XMMUKO-aHaNMTUYeCcKol paboTbl B METO4AX aHanm3a OpraHn4yeckunx
coeaNHEeHUN.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONY4YEeHHblE 3HAHWUS Ha NPaKTUKe.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Ob6was TpynoeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHDBI 3a4€eT B 7 CEMeCTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Ans OMnycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunivHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAYNS
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MporpamMma aucumnnnHbl "AHann3 opraHnyeckmx coeauHeHnin"; 04.03.01 Xumuns; 3amectutens gupekTopa no 06pasoBatenbHOM
neatenbHocTy Waiipaposa J1.I".

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekyuime coopmbl
N 'D'"Kn":')v;lr;;:]v"l"b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nexumn MpakTuueckuelllaboparopHbie
3aHATUA paGOTbI
Tema 1. MeTonbl
1. |aHann3a opraHnyeckmnx 7 1 2 0 0
COEOVNHEHNN.
5 Tema 2. Ka'-‘l‘eCTBeHHbII/I v 5 5 0 0
SNIEMEHTHbIN aHanus.
Tema 3.
3. [KonnyecTBEHHbIN 7 3 2 0 0
SNIEMEHTHbIN aHanns.
Tema 4.
4. DYHKLNOHANbHbIN v 4 5 0 0
aHann3 opraHnyeckux
COeaVNHEHNN.
Tema 5. ViccneposaHune
KMcnopoaconepxatumx i
5. OpraHn4yecKkunx / 56 4 0 0
COEOVNHEHNN.
Tema 6. ViccnepoBaHue
6. |cepoopraHnyeckmnx 7 7 2 0 0
COedVNHEHNN.
Tema 7. ViccnepoBaHue
asortconepxalymx
/. OopraHn4yeckmnx 7 8 2 0 0
COEOVNHEHNN.
Tema 8. dusunyeckmne
MeToObl B aHann3e
8. OpraHn4yeckumnx / 9-10 4 0 0
COedVNHEHNN.
Tema 9.
ConocTtaBuTtenbHas KOHTPONbHas
g. [xapakTepncrika 7 | 1112 4 0 0 pa6orta
" [MeTon0OB aHann3a
OpraHn4yeckmx
coeaVHEeHNn
Tema 10. Onpepnenexve
opraHn4yeckoro
coeanHeHns
WHCTPYMEHTasbHbIM TectupoBaHue
10. 7 1 2 1
0 MEeTOOO0M aHanmaa. 3 0 6
MeTponoruyeckas
0bpaboTka Nony4eHHbIX
pes3ynbTaToB
Tema . torosas 7 0 0 0 3aver
doopMa KOHTpOns
PervucrpaumnoHHbIi HoMmep 767917 % 3;?{%}(12;}{%%2
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Buabl 1 yacbl
ayauTopHOM paboThbl,
N n Paspen / c Henens MX TPYA0EeMKOCTb Tekywime coopMbl
"Kn"(")'g%v;“b' eMeCTPicemectpa (B Yacax) KOHTpOnst
Nekumu MpakTnueckuelabopartopHbie
3aHATUSA paborTbl
Ntoro 26 0 16

4.2 CopepxaHume ANCLUMIUHDI

Tema 1. MeToabl aHanu3a opraHU4YeCcKUX coeamHeHUN.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
PerncrpaumnoHHblii Homep 767917 DAEKTPOHHEH
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MeTonbl aHann3a opraHM4YeCcKmMx COeaUHEHNN. DNeMeHTHbIN aHanua. [NoHATME 0 OYHKLNOHATbHOM
aHanuse. KayeCTBeHHbIN U KONMYECTBEHHbIM aHann3. AHann3 CNOXHbIX OPraHN4YeCcknxX CoOeaUHEHU.
OTnuymnTenbHblE 0COBEHHOCTI aHaNM3a OpraHNYecknx CoOeXMHEHNI 0T aHann3a HeopraHN4YecKmx
coeanHeHnn

Tema 2. KayeCTBEHHbIN 3/IEMEHTHbIA aHaNun3.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KayecTBeHHbI aneMeHTHbI aHanm3. MeTonbl obHapyXeHus yrnepona, BoOAopoaa, a3ora, Cepsbl,
ranoreHoB, kucnopogaa, poccgopa. OnpeneneHve yrnepoaa, sogopoaa v asota. [poba JlacceHs.
O6HapyxeHune asoTa B NpucyTCTBUM U3bbiTKa cepbl. MeToabl 06HapyxeHus cepbl. Cnocobbl
obHapy>xeHusl ranoreHoB: ptopa, xnopa, bpoma, nona. MNMpoba BenbwreitHa. ObHapyXeHne
Kucnopoga n goocgopa. ObHapyxeHne MeTansioB B 0CTaTke Nocne COXXeHus.

Tema 3. KonnuectBeHHbIN 3/1IeMeHTHbIV aHanu3.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KonuyecTBeHHbIN aneMeHTHbIn aHanus. MeTtoabl onpeneneHns yrnepona, Bogopoaa, a3ora, cepbl,
ranoreHos, kmucnopogaa, gpocdopa. lNonymnkpoaHanna. MukpoaHanus. MakpomeTtobl
OpraHn4yeckoro anemMeHTHoro aHanusa. OnpegeneHve yrnepona n sogopona. Meton Jlnbvxa.
MukpoaHanntnyeckmne metoabl. OnpeneneHne yrnepona v sogopona no lMNpernto. OnpenenexHne
yrnepoga v sogopoaa B npucytctemnm azota. Cnocobbl ynaenumsaHus azota. OnpeneneHue
yrnepona v Bogopoa B BelwecTsax, cogepxaumx metannol. OnpeneneHune kucnopoda. Meton
WoTue. Meton KopwyH. OnpeneneHue ranongos. Meton Kapuyca. Meton donbrapga.
KonnuecTtBeHHOE onpeneneHve inoaa, xnopa, bpoma, cepbl. OnpeneneHne gocqopa, Mbllbska.

Tema 4. DyHKUUOHaANbHbIA aHaNU3 opraHN4YecKNX coeauHeHun.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

DYHKUNOHaNbHbIA aHaNM3 OpraHnyeckux coeguHeHnin. Ka4eCcTBeHHbIN U KOMYECTBEHHbIA aHanms3
HenpegnenbHbIX CoeanHeHUn. Ka4ecTBeHHbIN aHanu3 KoHbloreHos. Peakumsa dunbca-Anboepa.
KayecTBeHHbI aHanu3 KymyneHoB. KonnyectBeHHOe onpeaeneHne Yncna OBONHbIX CBA3EN.
MpucoennHeHne Bogopona, ranomaos 1 pogaHa. BogopogHoe yncno. MlogHoe yncno
rmgpvposaHus. PogaHosoe yucno. lNMprucoeanHeHe manenHoro aHrmapuaa. duneHosoe 4ymcno.

Tema 5. UccnepoBaHue KucnopoacoaepxXalimx opraHN4ecKux coeamuHeHN.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

ViccnepoBaHue Kncnopoacogep>Xxawmx opraHn4eCcknx coeamHeHnin. Ka4eCTBEHHbIN U
KONM4eCTBEHHbIN aHanus. MiccnepnoBaHne coeamMHeEHNIn ¢ I'I/I,D,pOKCI/IJ'IbHOI7I rpynn0|7|. ALI,I/IJ'II/IpOBaHI/Ie.
KayecTBeHHbIn aHann3 peHonos. KonnyectBeHHoE onpeneneHne CnnmpTos. ViccnepoBaHue
Kap60HI/IJ'IbeIX coeguHeHnn. Anbaernabl U KeToHbl. [lnketoHbl. KonnyectseHHoe onpeneneHune
Kap60HI/IJ'IbeIX CoeVNHEHUN. MMKpoonpeueneHme npu noMouwmn rmgpokcnnaMmmnHa. ObbemHoe
onpeneneHne anbaernnos npu rnoMouwmn rmgpa3vHa. OnpeueneHme anbaerngos B NPUCYTCTBUN
KeToHoB. BecoBon MeToA. iccnenosaHue opraHn4eckunx COeINHEHWNIA C Kap6OKCI/IJ'IbHOI7I
prﬂﬂOﬂ.MeTOﬂbl noeHTugomKaLnm opraHNyYecknx KMcnor. PasneneHwne Kap6OHVIJ'IbeIX KUCNOT Npu
MOMOLLK NeperoHkn ¢ BOOsAHbLIM NAapPOoM. KonnyectBeHHoe onpeneneHune Kap60KCI/IJ'IbeIX rpynm.

Tema 6. UccnepoBaHue cepoopraHUYeCcKux coe gUHEHUN.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

ViccnepnosaHune cepoopraHnyecknx coeamHeHnin. KayecTBeHHOe 1 KONMYeCTBEHHOE ornpeneneHve
MepKanTaHoB, ANCynbpunaos, cynbokncnot. CynbgpoHammabl. CynbgUHOBbIE KUCNOThI.
KayecTBeHHbIn aHann3. KonnyectBeHHOe onpeneneHune.

Tema 7. UccnepoBaHue asoTcoaepXxallmx opraHun4yeckux coeamuHeHuUmn.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

ViccnepnosaHue asoTcogepxallmx opraHM4eckmnx coeanHeHNn. KayecTBeHHOE 1 KONNYECTBEHHOE
onpeneneHne HATPOCoe AUHEHNN. KayecTBEHHbIN U KONMYECTBEHHDI aHanM3 CoOeanHEHNIA C
aMUHOrpynmnom. HepBVIl-IHbIe, BTOPUYHbIE N TPETUYHbIE dMUHDbI. OnpeueneHme apoMaTnHeckmnx
aMuHosB. ViccnenosaHue a3o- 1 a30KCUCOEaNHEHNIA.

Tema 8. Pusnyeckue MeToabl B aHanu3e opraHM4YeckKux coeguHeHUn.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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dusmnyeckne MeTobl B aHaNN3e OpraHNYeckmx COeAMHEHNA. DNEKTPOXUMMYECKMEe MeTOObl
(noTeHumomeTpus, potomeTpus). CnekTpockonmyeckne MeToabl ((0OTOMETPUS).
Xpomatorpaduyeckne metonbl. OnpeneneHne CTpoOeHNs opraHnyecknx Monekyn no
cneundonyeckmM xapakTepucTmkam cnekTpanbHbiX METOLOB.

Tema 9. ConocraButenibHaa XxapakTepucTtuka MeTo40B aHannm3a opraHM4eckux coeMHeHun
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ConocTtaButenoHas XapakTtepuctmka MeTtonoB aHain3da opraHn4eckumnx COeOVHEHNA.
l'|yBCTBVITeJ'IbHOCTb, CeNnekKTMBHOCTb, TOYHOCTb METOOOB. Bbl60p onTuManbHOro Metoga npu aHanmse
opraHmn4eckoro coegnHeHus.

Tema 10. OnpepeneHne opraHNYECKOro COeaMHEeHUs1 UHCTPYMEHTaNbHbIM METOLOM aHaNu3a.
MeTtponoruuyeckas 06paborka nonyyeHHbIX pe3ynbTaToB

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

Matematnyeckas obpaboTka pesynbTaToB OnpeaeneHns OpraHNYecknx CoeanHeHNI
WHCTPYMEHTaNbHbIMM METoJaMuN aHanm3a. AHaNUMTUYECKNn curHan B abCOMIOTHbLIX U OTHOCUTESNbHbIX
MeTomax aHanuaa. CTaHaapTHbln o6pasel. MeToabl onpeneneHunst aHanuTa: MeTo rpaaympoYyHoro
rpacpvika, MeToa CTaHOapToB,MeTon A06aBOK. AHaNMTUYECKe 1 METPOIOrMYeckme
XapaKkTepPUCTUKM.

naboparopHas paborta (16 4yaca(oB)):

Cnncok nabopatopHbix pabot OnpeneneHne opraHNY4eckoro CoeANHEHUS MHCTPYMEHTAalIbHbIM
MeToO0M aHanuaa (no Bbibopy npenonaeartens). Metponornyeckast o6paboTtka nony4eHHbIx
pe3ynbTaTtoB: 1. HapaboTtka cTaTMCTUYECKMX OaHHbIX NPU onpeneneHn CoeanHeHns pasnnyHbIMm
MeToaamm (MOTEHUNOMETPUYECKMM, POTOMETPUYECKUM, BONbTaNepoMeTpuyecknm) 2. HaxoxneHve
aHanUTUYEeCKNX XapakTePUCTUK (OMana3oH onpenensemMbix COAEPXAaHUA, HAXHUA 1 BEPXHUIA
rpaHuvLbl ONpenenseMbix cogepxaHuin, npenen obHapyxeHus). KoppensumoHHbIA 1
pPEerpecCrOHHbIN aHann3 aKkCcnepuMeHTanbHbIX pe3ynbTatos. 3. PacyeT OCHOBHbIX METPONOrMYECKUX
XapakTepUCTUK: CUCTEMATUYECKON 1 CNy4yanHOW NOrPeLHOCTEr, rpybbix NOrpewHocTen (NPoMaxos),
CTaHOapTHOro OTKIOHEeHUS, AOBEPUTENBHOro nHTepeana. 4. OueHka TOYHOCTU NPOBEOEHNS
aHannaa pasnunyHbiMm1 cnocobamu: No ctaHoapTHoOMy obpasuy, Mo MeToay ABOWHOA HABECKM UK
LBOHOro pa3baBneHns u T.4.

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyA0eMKOCTb g;%%’:::):g:;gzg;
AncumnnuHebl pcemeCTpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
Tewua 4. noaroToBka K
4 DYHKUMOHANbHbIN v 4 |koHTDONLHON 6 KOHTpONbHas
" |aHann3 opraHn4eckunx TO‘-IKS To4YKa
COeOMNHEHNA.
Tema 9.
ConocTasuTtenbHas
NnoaroToBka K
9. [xapaxkTepncTmka v 11-12 K(c))IJ-:IlTOOﬁbHaOVI 6 KOHTpONbHas
" [MeTonoB aHanu3a 26 OF; o paboTta
OpraHn4eckmx P
coeanHeHnn
Tema 10. Onpenenenune
OpraH14eckoro OdbopmneHne OdbopMneHHble
coeavHeHus nabopaTtopHbIX 10 nabopaTopHble
10 [AHCTPYMEHTaNbHBIM - 13 pabot padoTbl
‘IMeToooM aHanmsa.
MeTponoruyeckas
noaroToBka K
o0bpaboTka Nony4YeHHbIX TECTUPOBAHMIO 8 TEeCTMpoBaHne
pes3ynbLTaToB
Ntoro 30
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5. ObpasoBatesnibHble TEXHONIOTUK, BK/IKDYaA UHTEepaKTUBHblie POpMbl 00yUeHUs
B y4ebHOM npouecce Ucnonb3ytoTcs Takue obpa3oBaTtenbHble TEXHONOTNN:

- MHTEPAaKTMBHbI ONPOC Ha NEeKUUSIX ;

- TeCT-0Npoc

- IeMoHcTpaumns paboTbl COBPEMEHHbIX NPUOOPOB

- BbINONHEHNE NabopaTopHbIX paboT

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi ycrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. MeToabl aHanu3a opraHU4YeCcKUX coeamHeHUN.

Tema 2. KaueCTBEHHbIN 3/1eMEHTHbIN aHaNns3.

Tema 3. KonnuyecTtBeHHbIN 3/1EMEHTHbIN aHanus.

Tema 4. PyHKUUOHANbHbIA aHaNMU3 opraHN4eCcknx coeanHeHNN.
KOHTPONbHAas ToYKa , NPUMEpPHbIE BONPOCHI:

Bonpochbl no pazaeny "OneMeHTHbIA aHanna": 1. dnemMeHTHbI aHanna. CywHoCcTb MeToaa. 2.
KayecTBeHHbI 1 KONNYECTBEHHbIN 3N1EMEHTHbI aHanm3. 3. OcoOeHHOCTN 3NIEMEHTHOrO aHann3a
yrnepoga, B0ooopoaa, a3ota, cepbl, ranoreHos. 4. OcobeHHOCTU onpeneneHns yrnepona B
NpUCyTCTBMM cepbl 1 renoreHoB. 5. OcobeHHOCTU onpeneneHns yrnepona B NnpucyTcTemMm asora. 6.
CH, CHN n CHNS aHannsatopbl. Cxembl npubopos.

Tema 5. UccnepoBaHue KucnopoacoaepXallimx opraHU4ecKux coeamHeHun.

Tema 6. UccnepoBaHue cepoopraHUY4eCKUX coe AUHEHUN.

Tema 7. UccnepoBaHue asoTcoaepXxallux opraHu4eCKux coeauHeHUM.

Tema 8. Puanyeckue MeToabl B aHanu3e opraHM4YeckKmnx coeanHeHUn.

Tema 9. ConocraBuTtenbHasi XxapakTepmcTMka MeToa0B aHaln3a opraHM4ecKmMx coeauHeHumn
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

ObpaszeL 6uneToB anst KOHTPoNbHo paboTel BANET 1. 9nemMeHTHbIA aHann3 opraHnYecKux
coeavHeHun. OnpeneneHue sogopoaa. 2. PyHKUMOHANbHbBIA aHann3a opraHNYeckmux CoeAMHEHNIA.
OnpegneneHuve cnupTos. 2. Cuctematnyeckne u cnyvyanHble NorpewHoCcTy onpeaeneHus
opraHn4eckmx coeauHeHumn.

Tema 10. OnpepeneHne opraHN4ECKOro CoOeAUHEeHNs1 MIHCTPYMEHTalbHbIM METO0OM aHanu3a.
Metponornyeckasi o6paborTka NnonyyYeHHbIX pe3ynbTaToB

OdpopMneHHble nabopatopHble paboThbl , NPUMEPHbBIE BOMPOCHI:
ObcyxaeHne pesynbTaTos, NONy4EHHbIX MOCNEe BbiNONHEHMS nabopaTopHbIX paboT.
TECTUPOBaHNe , MPUMEPHbLIE BOMPOCHI:

an/IMepr TectoB: 1. OT™MeTbTE NPpu3Hakn cncTtemMaTn4Heckmnx FIOI'peLI.IHOCTeI7II a)+BbI3bIBaPOTC$I
NMOCTOSAHHON I'Ipl/l‘-II/IHOI7I; 6)+FIOI'peLI.IHOCTI/I NOCTOAHHbI BO BCEX UBMEPEHUAX NI MEHAIKOTCA MO
NOCTOAHHO ,ﬂeVICTByPOLLI,eMy 3akKOHY, UMEKT NOCTOSAHHbIN 3HAK; B)+,EI,OFI>KHbI ObiTb BbISIBNIEHbI 1
yCTpaHeHbl NN XOTA Obl OUEHEHbI; I') NMEIOT I'IepeMeHHbII7I 3Hak, ,El,) MoryTt ObITb oueHeHbl, HO He
yCTpaHEeHbI. 2. OTmMeTbTE npu3Haku CﬂyanIHbIX FIOI'pGLI.IHOCTGI?II a)+OHI/1 Bbl3BaHbl MOCTOAHHO
MEHAWNMNCA YCNTOBUAMU SKCNEPUMEHTAQ, 6)+MOFyT ObITb OUEHEeHbl, HO HE YCTPAHEHDbI; B) NOCTOSAHHbI
BO BCEX N3MEPEHUAX UNTN MEHAKOTCA MO MOCTOAHHO ,ﬂ,eVICTBYPOU.LeMy 3aKOHY; F) LOMXHbI ObITb
BblsAB/1IEHbl N YCTPAHEHDI; ,El,) MMEIOT NOCTOSAHHbBIN 3HAK.

Tema . UToroBasi hopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:
Bonpochkl kK camocTosTenbHOM paboTe CTyAEHTOB:
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Cnocobbl onpeaeneHns coctaea U CTPYKTYPHOR oopMy/ibl OPraHNYeckoro CoeanHEHNS.
1. Kak NnpoBOOUTCS 9NEMEHTHbIA aHanns.

- KayecTBeHHOe 1 KONM4ecTBEHHOE onpeneneHne sogopoa.

- KayecTBeHHOE 1 KONMYecTBEHHOE onpeaeneHne yrnepoaa.

- KayecTtBeHHOE 1 KONMYECTBEHHOE onpeneneHne asora.

- KayecTBeHHOE 1 KONMYECTBEHHOE ONpeaeneHne ranoreHos.

- KayecTBeHHOE 1 KONMYECTBEHHOE onpeneneHne cepsl.

- KayecTBeHHOE 1 KonnyecTBeHHOE onpeneneHne ocgopa.

- KayecTBeHHOE 1 KONMYECTBEHHOE onpeneneHne KMcnopoaa.

2. OneMeHTHbIA aHanu3. OcobeHHOCTM onpeaeneHus yrnepoaa B NpucyTCTBAM KMCopoaa, asoTa,
cepbl refioreHos.

3. Kak npoBoauTcs doyHKUMOHANbHbIA aHannu3 opraHn4yeckmnx CoequHEHNN.
- Ka4yeCTBEHHbIN 1 KONMMYECTBEHHbI aHaNM3 COeANHEHNI, COodepXallnx OBONHbIE TPOMHbIE CBA3N.

- KayeCTBEHHbI 1 KONMYECTBEHHbIM aHaNn3 opraHnyeckmnx CoeaMHEHNN C rMapPOKCUNObHON
rpynno.

- KauyeCTBEHHbI 1 KONMYECTBEHHBIN aHann3 KapboHWIbHbBIX COEANHEHWIA.
- KayecTBEeHHbIV 1 KONMYECTBEHHBIN aHann3 KapOOKCUIbHbIX COEANHEHWIA.

- KayeCcTBEHHbIN 1 KONMYECTBEHHbIM aHanu3 S-cogepxalmx coegnHeHnin. OnpenenexHve
CynbdruapunbHbiX COeANHEHUI U CYyNbPUO0B U AMUCYNbPNOOB.

- KayecTBEHHbIN N KONMYECTBEHHDIA aHann3 S-couepxammx COoeaVHEeHNN. OnpeneneHVle
CyNbPOKNCNOT, CYNbPUHOBbLIX KUCNOT U CyNbGOOHaAMULOB.

- KayecTBeHHbI 1 KONMYeCcTBEHHbI aHanna N-cogepxalmx coeanHeHnin. OnpeneneHue
anngatnyeckux n apoMaTnyeckux HATPOCOEOUHEHWA.

- KayecTBEHHbIN U KONMYECTBEHHDIA aHann3 N-co,uepxauwlx COeOVHEHNN. Onpe,u.eneHme
anugpaTnyeckmnx n apomaTnyecknx ammHoOB.

MatemaTtnyeckasi obpaboTka pe3ynbTaToB aHann3a opraHUYeCcKnx CoeanHeHN
1. YKkasartb npnsHaky cuctemMaTnyeckumx norpewHocTemn:

2. YKkasaTb Npun3Haku cry4yaHom NorpewHoCTemn:

3. Cnocobbl OLEHKU CryYaiHOW NOrpewHoCTH

4. Cnocobbl OLEHKN CUCTEMATNYECKOW NOrPELHOCTM

5. Yro Takoe npomax?

6. Cnocobbl oLeHKM rpyboii NorpeLwHocTu

7. JaTb xapakTepuCTuKy MOHATUIA:

- HeonpeneneHHOCTb (uncertainty) MM BOCNPON3BOANMOCTb Pe3yNbTaToB
- NPaBuUIbHOCTb

-TOYHOCTb

- AManasoHa onpenensemMbix cogepXaHui

-0OBEepUTENbHbIN NHTEpPBAN

8. YkasaTb cnocobbl OLEHKN NPaBUNbHOCTM aHanmaa:

9. YT0 TaKoe paHooMM3auma N penaTuen3auma’?

10. Cnocobbl onpeaeneHust npenena obHapyxeHns

11. HTo TaKkoe HNXHSAS 1 BEepPXHAS rpaHmLa onpenensemMblix cogepXxaHun
12. B 4eM cylWwHOCTb MeTofa CTaHAapPTOB 1 MeToaa 0o6aBok?

13. Kak ocywectsnsietcs onpeneneHne KoHLeHTpaumm Belectsa METOA0M rpatynpoBOYHOro
rpacvka?

OBPASEL BUJIETOB OJ14 3AHETA

BUNET
1. KayecTBeHHbI aneMeHTHbIn aHann3. ObHapyXXeHne ranoreHos.
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2. OueHKa TO4YHOCTM NPOoBEAEHUS aHanM3a pasnnyHbiMK cnocobamu: No ctaHaapTHOMy 0bpasLly, no
MeToAy [BOHO HABECKM WA ABOMHOro pasbasneHms v 1.4.

7.1. OcHoBHas nuTeparypa:

1. Kpuctnan, I'. AHanutuyeckasa xumns: B 2 tomax / I'. Kpuctnan; nep. ¢ adrn. A. B. Napmawa [v op.];
BCTyn. cT. akan. PAH 0. A. 3onotoea.?Mocksa: BUUHOM. Jlabopatopus 3HaHwuiA, [T.] 1.72013.7623
C.

2. OCHOBbI aHANIMTUYECKON XUMUN: B 2 TOMAX: Y4E€OHWNK ONs CTyAEHTOB BbICIUMX Y4EOHbIX 3aBEOEHU,

obyyaroWwmxcs No XMMM4Yecknm HanpasneHnsm / non ped. akag. t0.A. 3onoTosa.?5-e n3g,.,
ctep..?Mocksa: Akagemus, T. 1.72012.7383 c.

3. OCHOBbI aHANIMTUYECKON XUMUK: B 2 TOMaX: Y4EOHWUK ONs CTYAEHTOB BbICIUMX YHEOHbIX 3aBEOEHUIA,
obyyatowwmxcs No XMMMYECKMM HanpaeneHmsm / non pea. akag. F0.A. 3onoTtoea.?5-e uag,.,
ctep..?Mocksa: Akagemus, T. 2.72012.7407 c.

4. XebeHTaeB A. V. AHanuTtuyeckas xumMms. Xummndeckme Metonbl aHannsa: Y4yeb. noc.
[OnekTpoHHbIN pecypc] / A.N. XebeHTses, A.K. XepHocek u ap. - 2-e uag., ctep. - M.: HAL
NH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

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

5. XebeHTseB A. V. AHanuTnyeckas xumus. XpomaTorpaduyeckme Metobl aHanmaa: YyebHoe
nocobve [OnekTpoHHbIn pecypc] / A.UN. XebenTses. - M.: HALL NHdpa-M; MH.: Hos. 3HaHue, 2013. -
206 c.:

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

6. XebeHTseB A. V. AHannTtnyeckas xumus. Mpaktmukym: YuebHoe nocobrne[OnekTpoHHbIn pecypc] /
AWN. XebeHTses, A.K. XepHocek, V.E. TanyTb. - M.: HULL UH®PA-M; MH.: Hos. 3HaHwne, 2013. -
429 c.

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

7.2. lononHutenbHasa nuteparypa:

1.AHanntuyeckas xmmms. KonmyectseHHbli aHanna. Pnsnko-xmmmyeckne metoapl aHanmsa: yiebHoe
nocobue [OnekTpoHHbI pecypc] / KO. 4. XaputoHos, . H. Oxabapos, B. KO. puropbesa. - M.:
MN90TAP-Megawna, 2012. - 368 c. Pexum goctyna:
http://www.studmedlib.ru/ru/book/ISBN9785970421994 .html

2. CoBpeMeHHble PU3NKO-XMMUYECKME METOAbI UCCNEAOBAHNS B OPraHN4eCckKon XMMnK :
y4yebHo-MeToanyeckoe nocobume K cneunpakTukymy no onsnyeckum n prmsmko-XMMmn4eckmnm
mMeTonam uccnenosaHus / KasaH. dpenep. yH-T, XuM. nH-T uMm. A. M. Bytneposa ; [aBT.-COCT.: K.X.H. B.
A. Bypwnoe n gp.] .? KasaHb : [KazaHckuid yHusepcuteT], 2014 .7 131 c.

3. Croinkos W.N., Ctorkosa E.E. OcHoBbl xpomaTorpadpun. KasaHb: N3an-s8o KDY, 2010.- 156 c.

7.3. UHTepHeT-pecypcChbl:

Bnbnnoteka xummyeckoro cpakynoteta MY -
http://www.chem.msu.ru/rus/library/welcome.html#teaching
Cnosapu 1 aHumknonenuu - http://dic.academic.ru

Xummnyeckas nHopmaumoHHas cetb - http:// www.chem.msu.su/
9bC - http://znanium.com/bookread.php?book=419626
OneKkTpoHHO-6MbnnoTeyHas cuctema - http://znanium.com/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHne oucunnnunHbl "AHann3a opraHun4eckmx coeomMHeHnn  npennonaraeTt Mcnosib3osaHne
cnepnyiwouero martepumalibHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

- KomnbioTtep, npuHTep;
- MynbTuMe AniHbIA NPOEKToP;
- MNpunbopbl: BonbTamneporpad, NOTEHUMOMETP, (POTOKONOPUMETP

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO n yyebHbiM nnaHoM no
HanpasneHnio 04.03.01 "Xumuns" n npodomnio NoArotToBKn AHannTnyeckas xmmus .
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