Mporpamma ancumnnuHbl "AHanua opraHnyecknx coeaunHerHuin"; 020100.62 Xumusa; npodpeccop, a.H. (npodpeccop) Wanpaposa J1.I.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

é }?I!}'?P?ﬁfim
ol HPE}WFEUP HHI =
T’ ﬂﬁpamaarﬁ ILH[IrH nearensHocTH KOY

ﬂpﬁd‘: MunSapimgs P.I, f’
S/

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
AHanus opraHu4eckmx coeanmHeHun b3.B.9

HanpasneHue nogrotoeku: 020100.62 - Xnumuns
Mpodomnb NoaroToBkn: AHanNUTMYyeckKas XumMns
KBanudomkauus BbinyckHuka: 6akanasp
dopma 0by4eHUs: o4HOE

SA3bIk 00y4eHNs: pyCccKuia
ABTOp(bl):

llanpnaposa J1.I".
PeueH3eHT(bl):
MensHuesa 9.[1.

COIMACOBAHO:

3asenyowuni(as) kagpenpoin: EsTiorun I'. A.

[MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
Y4yebHo-MeToOM4eckas kKommccus XI/IMI/I'-IeCKOFO nHctutyta um. A.M. bytneposa:
MpoTokon 3acenanna YMK No or" 201_r

PeructpaunoHHbii No 774714
KasaHb
2014

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervuctpaunoHHbiin Homep 774714 188 VH H

T



Mporpamma ancumnnuHbl "AHanua opraHnyecknx coeaunHerHuin"; 020100.62 Xumusa; npodpeccop, a.H. (npodpeccop) Wanpaposa J1.I.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbii Homep 774714 5AE
CrtpaHnua 2 us 12. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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Mporpammy aucumnnvHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) Wanaposa J1.I".
Kadhenpa aHanntnyeckom xumum Xvmu4deckum nHctutyt 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 yuebHas aucuunnnHa BkntodeHa B pasaen " 53.B.9 NpodgheccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 020100.62 XuMus n oTHOCKTCS K BapuaTueHoi yactn. OcBamBaeTcs
Ha 4 kypce, 7 ceMecTp.

OucumnnuHa "AHann3 opraHM4yeckux coeguHeHnin" no y4edbHoMy nnaHy oTHocmTCs K 6noky 5.3 n
npenHasaHyeHa ons CTyO4eHToB, Creumanu3npyowmxcs No aHannTu4eckom xmmun. ns ycnewHoro
OCBOEHUS LAHHOW OANCLMMNANHBI HEOOXOANMbI 3HAHUS TEOPETNYECKMX OCHOB KYpPCOB
"HeopraHuyeckas xumms", "OpraHnyeckas xumuns", "AHanntnyeckas xmmms". Nony4yeHHble npu
OCBOEHUW OMCLMMANHBI 3HAHWS 1 YMEHNS 0OneryarnT OCBOEHME APYrmX KYpCOB BapuaTMBHOW YacTu
npocpuns "AHanutmyeckas XuMns" 1 BbINOMHEHNE KYPCOBOWM 1 AMMNNOMHON paborT.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMNeTeHLUN

MNMK-6 o o

BN T HaBblKaMu Tbl H BPEMEHHOM y4ebHO-Hay4HO
(MpOCPECCHOHANEHbIS anigezn aen 3“ gssgeH|/|Maxf/lc:AM%eecimxongn?mael-?T%BO
KoMMeTeHuunn) patype npunp P
MK-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMO B
(MpogheccuoHanHole aHanmmqecfmx n CpI/I3VIKO-F))(I/IMI/I'-IeCKI/IX Iﬁccxgﬂ,bBSHMﬂX
KOMMeTeHuun)
K-8 BnageeTt MeTonamu permctpaunmm n obpaboTtkn pe3ynbtaTtoB
(MpocheccuoHanbHeie XUMUYECKN 3KCMne Vl‘l?lleHTOBp ' i
KOMMeTeHuunn) P

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

- TeopeTnyeckme OCHoOBbl KA4eCTBEHHOIO U KONN4YeCTBEHHOIO 3/1IEMEHTHOIO aHanm3a
- TeopeTnyeckmne OCHOBbI Ka4€CTBEHHOI0 U KONMYECTBEHHOIo (PyHKLMOHANbHOro aHannsa
- Knaccmgonumkaumio cCoBpeMeHHbIX MeTO40B OpraHN4eckoro aHanusa
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Mporpamma ancumnnuHbl "AHanua opraHnyecknx coeaunHerHuin"; 020100.62 Xumusa; npodpeccop, a.H. (npodpeccop) Wanpaposa J1.I.

2. DONTXEH yMeTb:

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

3. DONXEH BnaneThb:

- OCHOBHbIMM NPUeMaMn XMMUKO-aHaNMTUYeCKol paboThbl B METO4aX aHanm3a opraHm4yeckunx
coeaNHEeHUN.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONYYEeHHblE 3HAHWUS Ha MPaKTUKeE.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€eT B 7 CEMecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBo Onst [onycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHomn paboTtbl No gucuunnmHe/ MOAynto
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
Pasgen ayAuTOpHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nex “MI'IpaKmqecKueHa6opaTopr|e
u 3aHATUSA paborbl

Tema 1. MeTonpbl
1. |aHann3a opraHnyeckmnx 7 1 2 0 0

coenHEeHUA.
5 Tema 2. Ka‘:I’eCTBeHHbIVI - > > 0 0

3NIEMEHTHbIN aHann3.

Tema 3.
3. |[KonnyecTBEHHbI 7 3 2 0 0

3N1EMEHTHbIN aHanns.

-CII-JeMl-iaKL?I/-IOHaﬂbeIVI KOHTPOnbHAA
4.1y 7 4 2 0 0 Touka

aHannm3 opraHn4yeckmnx

coeaVnHEeHNnn.

Tema 5. iccnepoBaHue

KMcnopogcogepXxatmx i
5 OpraHnyeckmnx 7 5-6 2 0 0

COeONHEHWA.

Tema 6. iccnepoBaHue
6. |cepoopraHnyeckmnx 7 7 2 0 0

coeaVnHeHun.
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Mporpamma ancumnnuHbl "AHanua opraHnyecknx coeaunHerHuin"; 020100.62 Xumusa; npodpeccop, a.H. (npodpeccop) Wanpaposa J1.I.

Bugbl n yachbl
Paspen ayauTopHOW paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:’IL(I.)VLF;;',IIIV;I'HI;I/ CemMecTpl.ovectpa (B vacax) KOHTpONSsi
neKu""I'IpaKTquCKMeHaGOpaToprle
3aHATUSA paﬁoTbI
Tema 7. iccnepnosaHue
asorcoaepxxalmx
7.
OopraHn4eckmx 7 8 2 0 0
COeOVHEHNA.
Tema 8. dusunyeckme
MeTodbl B aHanm3e
8. OopraHn4yeckmnx 7 ° 2 0 0
COeOVNHEHNA.
Tema 9.
ConocTaBuTtenbHas
9. [xapakTepucTika 7 10 4 0 0 K(;I%L[.)r(;ﬂbHaﬂ
" |[MeTom0oB aHanmsa P
opraHn4eckmx
coegunHeHnn
Tema 10. Onpepnenexve
OpraHn4yeckoro
coeanHeHuns
WHCTPYMEHTAsIbHbIM
10. -
O-\wetonom ananmsa. 7| 11470 0 22
MeTtponoruyeckas
o0bpaboTka Nony4eHHbIX
pe3ynbTaToB
Tema . Itorosas v 0 0 0 3ayet
goopma KOHTpons
Ntoro 20 0 22

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. MeToabl aHanu3a opraHU4YeCcKuX coeamHeHUN.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MeTonbl aHann3a opraHM4eCckMx COeOUHEHNR. DNEMEHTHbIN aHanna. [oHATNE 0 PYHKUNOHATbHOM

aHanmse. KayeCTBEHHbIN N KONMMYECTBEHHbIN aHann3. AHann3 CNOXHbIX OPraHN4YeCcKMX COeaUHEHNIA.
OTnuymnTenbHble 0COBEHHOCTN aHann3a OpraHNYeCcKUX COeaXMHEHWA OT aHann3a HeopraHNYeckKnx
coeanHeHwnn

Tema 2. KauecTBeHHbIN 3/IeMEeHTHbIN aHanu3.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KayecTBeHHbIn aneMeHTHbI aHan3. MeToabl 06HapyXeHust yrnepona, BOAOpPOAa, a3oTa, Cepbl,
ranoreHoB, kucnopoaa, pocdopa. OnpenenexHve yrnepoaa, Bogopoaa v asota. lMpoba JlacceHs.
O6HapyxeHne asoTa B NpucyTCTBUM U3bbiTKa cepbl. MeToabl o6HapyxeHust cepbl. Cnocobbl
obHapyxxeHusi ranoreHoB: dptopa, xnopa, 6poma, nona. Mpoba BenbwTreitHa. ObHapyXeHne
kucnopoga un goocgopa. ObHapyxXeHne MeTanfioB B 0OCTaTke NoCne COXXEHUS.

Tema 3. KonunyecTBeHHbIN 31eMEHTHbIN aHaNu3.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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Mporpamma ancumnnuHbl "AHanua opraHnyecknx coeaunHerHuin"; 020100.62 Xumusa; npodpeccop, a.H. (npodpeccop) Wanpaposa J1.I.

KonnyecTtBeHHbI aneMeHTHbI aHann3. MeTtoabl onpeneneHns yrnepoaa, Bogopoaa, asora, cepb,
ranoreHoB, kucnopoga, poccopa. NonymmkpoaHanus. MukpoarHanus. MakpomeTonbl
OpraHM4ecKkoro anemMeHTHoro aHanuaa. Onpenenexve yrnepoga n sogopona. Meton Jinbumxa.
MukpoaHanutuyeckune metoabl. OnpenenexHve yrnepona n sogopoda no MNperno. Onpenenexve
yrnepoga v Bogopoga B npucyTcteum asota. Cnocobbl ynaenneaHms asota. Onpenenexve
yrnepoga v Bogopoga B BelecTtsax, cogepxauwmx metannsl. OnpegeneHuve kucnopoga. Metopn,
WoTue. Meton KopwyH. OnpegeneHue ranongos. Meton Kapuyca. Meton donbrapga.
KonnyecTBeHHOE onpeneneHue inona, xnopa, 6poma, cepbl. OnpeneneHne poccopa, Mbilbska.

Tema 4. DyHKUUOHaANbHbIN aHaNU3 opraHN4YecKUX coeauHeHun.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

DYHKUNOHANbHbIA aHaNM3 opraHnyeckux coegnHeHnin. Ka4eCcTBeHHbIN U KOMYECTBEHHbIA aHanms3
HenpegnenbHbiX coeanHeHnn. KayecTBeHHbI aHanms KoHbtoreHos. Peakumsa dunbca-Anbaepa.
KayecTBeHHbI aHanm3 KymyneHoB. KonnyectBeHHOe onpeaeneHne Yncna gBONHbIX CBA3EN.
MpucoennHeHne sBogopoaa, ranomaos u pogaHa. BooopogHoe ymcno. MogHoe yncno
rmopuposaHus. PogaHosoe yucno. lNprucoeanHeHne manenHoro aHrmapuaa. JdueHosoe 4ymcno.

Tema 5. UccnepoBaHue Kucnopoaconepxallux opraHM4eckux coeamHeHUn.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

ViccnepoBaHue kucnopoaconepXxallmx opraHMyeckux coeanHeHnn. KayectseHHbIn 1
KONMYeCTBEHHbIN aHanus. iccnenoeaHne coeqHEHUI C r’MOPOKCUNbHOW rpynnon. AuMnnpoBaHue.
KayecTeeHHbIi aHann3 goeHonos. KonnyecTeeHHoe onpeneneHve cnmpTos. ViccnenosaHune
KapOOHUNbHBIX COeaMHEHWUIA. Anbaernapl n KeToHbl. JunkeToHbl. KonnyecteseHHoe onpeaeneHune
KapOOoHWNbHbIX coeanHeHnii. MukpoonpeaeneHve npy nomowm rugpokcmnammiHa. O6bemHoe
onpeneneHune anbaernaos npv noMowm rmgpasunHa. OnpeneneHve anbaernaos B NPUCYTCTBUN
KeToHOB. BecoBoii meton. ViccnenoBaHmne opraHN4Yeckmx COeaNHEHN ¢ KapboKCUNbHOW
rpynnoin.MeTonbl noeHTnrkaLmm opraHmyeckmx Kncnot. PasneneHne kapboHUIbHbIX KUCNOT Npw
MOMOLLYM NEeperoHkn ¢ BOASAHbIM NapoM. KonnyectseHHoe onpeaeneHne KapboKCubHbIX Fpynn.

Tema 6. UccnepoBaHue cepoopraHN4ecKMx coeauHeHun.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

ViccnepoBaHune cepoopraHmyecknx coeguHeHnin. Ka4ecTBeHHOE 1 KONMYeCTBEHHOE onpeneneHmne
MepKanTaHoB, ANCynbdpunaos, cynbokncnot. CynbgpoHammabl. CynbgOUHOBbIE KUCNOThI.
KayecTBeHHbI aHanm3. KonmyecTBeHHOe onpeneneHmve.

Tema 7. UccnepoBaHue asoTcoaepXxallmx opraHU4eCKux coeauHeHNN.
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

ViccnepoBaHue asoTconepXxalmx opraHM4eckmnx coeanHEHN. KayecTBeHHOE 1 KONMMYECTBEHHOE
onpeneneHne HATPOCoe JUHEHN. KayecTBEHHbIN N KONMYECTBEHHbIA aHanM3 COeaMHEHNIA C
aMUHOrpynmomn. I'IepBw-lele, BTOPUYHbIE N TPETUYHbIE aMUHDbI. OnpeﬂeneHme apomMmatnyeckumnx
aMuHoB. ViccnenosaHue a3o- 1 a30KCUCOEaNHEHNIA.

Tema 8. Pusnyeckue MeToabl B aHanu3e opraHM4YeckKmx coeguHeHUn.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

dusmnyeckne MeTobl B aHaNN3e OpraHNYeckmx CoOeAMHEHNA. DNEKTPOXUMNYECKMe MeToapl
(noTeHumomeTpus, potomeTpus). CnekTpockonmyeckne MetToabl ((OOTOMETPUS).
XpomaTtorpaduyeckne metonbl. OnpeneneHne CTPoOeHNs opraHMyecknx Monekyn no
cneumguryeckuM xapakTepucTnkam cnekTpanbHbiX METOO0B.

Tema 9. ConocraButenbHasa XxapakTepMcTtuka MeToa0B aHannm3a opraHM4eckux coeamHeHun
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ConocTasuTenbHas xapakTepucTmka MeTo40B aHanm3a opraHn4eckmnx CoeaUHEHNN.
YyBCTBUTENBHOCTb, CENEKTUBHOCTb, TOYHOCTb METOAOB. BbIOGOp onTUManbHOro Metoaa npu aHannse
OpraHn4eckoro CoeanHeHuns.

Tema 10. OnpeneneHve opraHUYECKOro coe AUHEHUs1 MHCTPYMEHTallbHbIM METOA0M aHanu3a.
MeTponornyeckasi 06paboTka nonyyeHHbIX pe3ybTaToB

naboparopHas pabora (22 yaca(oB)):
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Mporpamma ancumnnuHbl "AHanua opraHnyecknx coeaunHerHuin"; 020100.62 Xumusa; npodpeccop, a.H. (npodpeccop) Wanpaposa J1.I.

Cnucok nabopatopHbix paboT OnpeneneHne opraHn4eckoro CoOeanHeHNst MHCTPYMEHTalbHbIM
MeToooM aHanun3aa (no Beibopy npenonaeatens). MeTtponornyeckast obpaboTtka nony4eHHbIX
pesynbtatoB: 1. HapaboTtka CcTaTUCTUYECKMX AAHHBIX MPU ONpeneneHn CoeANHEHNS PasNIMYHbIMU
MeToLaMu (MOTEHLMOMETPUYECKNM, DOTOMETPUYECKNM, BONbTanepoMeTpnuiecknm) 2. HaxoxgeHue
aHanNNTUYEeCKMX XapakTepucTuk (amanasoH onpenenseMbix COOepXaHNn, HUXHUA 1 BEPXHUIA
rpaHuLbl oNpenensieMbix CoaepXaHuii, npeaen obHapyxeHns). KoppensumnoHHbIi 1
PEerpecCrOoHHbIN aHann3 aKCcnepuMeHTanbHbIX pe3ynbTatos. 3. PacyeT OCHOBHbIX METPOIOrMYEeCKUX
XapakTepUCTNK: CUCTEMATUYECKOI 1 CNyYaliHO NorpewHocTel, rpybbix NOrpelwHocTer (NpomMaxos),
CTaHL4APTHOrO OTKMOHEHUS, 0OBEPUTENbHOMO MHTepBana. 4. OueHka TOYHOCTM NPOBEAEHUS
aHanmaa pasnmyHbiMK cnocobamu: no ctaHaapTHOMY 06pasLy, Mo MeToay ABONHON HABECKU U
LBOAHOrO pasbaBneHns u T.1.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNlbHoM paboTbl AUCLUNNHBI (MOOYNS)

Bupbl
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb g&%ﬂ:;:g:;gﬁg;
AncuunnuHbl pcemeCTpa pabortbl (B yacax) a60TbI
CTYAEHTOB P
Pk rnoarotoBska K
4 DYHKLMNOHANbHbIN v 4 |koHTDONLHO 8 KOHTpONbHas
" |aHann3 opraHn4yeckmnx Tqug Touka
COeOMHEHN.
Tema 9.
ConocTtaButenoHas
noaroToBka K
9. [xapaxkTepncTmka v 10 K(c))l’-tllTOO?IbH?)VI 8 KOHTpONbHas
" |[MeToLOB aHannsa 26 OE e paboTta
opraHn4eckmx P
coeauHeHNn
Tema 10. Onpenenenuve
OpraHnM4eckoro OdpopmneHune OdpopmneHHble
coeauHeHus! nabopartopHbIX 6 nabopaTopHble
10 [MHCTRyMEHTaNbHBIM v 11-14 pabot paboTbl
‘IMeTooOM aHanusa.
MeTtponoruyeckas
MogroToeka K
TecT-on
o0bpaboTka Nony4YeHHbIX Tec-onpocy 8 ecT-onpoc
pes3ynbTaToB
Ntoro 30

5. Obpa3oBatenibHble TEXHOJIOTUU, BK/TKOYAA UHTEepaKTUBHblie POpMbl 00yYeHUs
B y4ebHOM npouecce Ucnonb3ytoTcs Takue obpa3oBaTtenbHble TEXHONOTMN:
- MHTEPAaKTMBHbI ONPOC Ha NEeKUUSIX ;
- TeCT-0Npoc
- IeMoHcTpauns paboTbl COBPEMEHHbIX NPUBOPOB
- BbINONHEHNEe nabopaTopHbIx paboT

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MeToabl aHanu3a opraHN4YECKUX coeaNHEeHUN.
Tema 2. KauecTBeHHbIN 3/IeMEHTHbIU aHanNn3.
Tema 3. KonnuectBeHHbIN 3/1eMeHTHbIW aHanu3.

PernctpaunoHHbin Homep 774714
CtpaHnua 7 ns 12.
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Tema 4. PyHKUUNOHANbHbIA aHaNU3 opraHN4YeCcknUx coeanHeHNN.

KOHTPONbHAs ToYKa , NPUMEpPHbIE BONPOCHI:

Bonpochbl no pazaeny "OneMeHTHbI aHanna": 1. dnemMeHTHbI aHanna. CywHoCcTb MeToaa. 2.
KayecTBeHHbI U KONMYECTBEHHbIN 3N1eMeHTHbI aHann3. 3. OCoBEeHHOCTN 3aNeMEHTHOro aHanmaa
yrnepoga, BoAopoaa, a3ota, cepsbl, ranoreHos. 4. OcobeHHOCTU onpeaeneHns yrnepona B
NpucyTCTBMM cepbl U renoreHoB. 5. OcobeHHOCTM onpeneneHns yriepoaa B NpucyTcTemMmM asoTa. 6.
CH, CHN n CHNS aHannsatopbl. CxeMbl npnbopos.

Tema 5. UccnepoBaHue KucnopoacoaepXatlimx opraHn4ecKux coeamHeHUn.

Tema 6. UccnepoBaHue cepoopraHM4Yeckux coeanHeHun.

Tema 7. UccnepoBaHue asoTcoaepXxallmx opraHu4ecKux coeauHeHUn.

Tema 8. dPusnyeckme Metoabl B aHanM3e opraHM4ecKux coeguHeHUn.

Tema 9. ConocraButeNibHaa XxapakTepucTtuka MeToA0B aHanm3a opraHM4eckux coeMHeHun
KOHTpONbHas paboTta , NpUMepHbIE BOMPOCHI:

ObpaszeL bunetoB a1 KOHTPONbHOW paboTbl BUJIET 1. DneMeHTHbIn aHann3 opraHn4yeckux
coeguHeHunn. OnpeneneHve sogopona. 2. @yHKUMOHANbHbIA aHanM3a opraHM4YeCckmx COeaUHEHNN.

Onpepenenuve cnnpTos. 2. CuctemMatnyeckme u cnyvyarnHble NorpewHoCT! onpeneneHms
opraHn4eckmx coeauHeHumn.

Tema 10. OnpeneneHue opraHUYECKOro coe AUHEHUsSI MHCTPYMEHTaNlbHbIM METOLAOM aHanusa.
MeTponornyeckasi 06paboTka nonyyYyeHHbIX pe3ynbTaTtoB

OdbopMneHHble nabopatopHble paboThbl , NPUMEPHbBIE BOMPOCHI:

O6cyxaeHve pe3ynbTaToB, NONYyYEHHbIX MOCNE BbINONHEHNS NabopaTopHbIX paborT.

TecT-onpoc , NpMepPHbIE BONPOCHI:

HekoTopble npuMepbl TecT-3anaHuii: AYTo osHayvaet noHstue AHATIUTUYECKUI CUMHAN: +3T0
cpelHee 13 pe3ynbTtaTtoB N3MepPeHUin B KOHEYHOW CTaann aHann3a pusnyeckomn BennymHbl,
PYHKLIMOHANIbHO CBA3AHHOW C cogep>XaHnem onpenensiemMoro KOMMoHeHTa. -9T70 BCe TO, YTO
curHanmanpyeTt HaMm 06 OKOHYaHUKM 3KCMEPUMEHTA. -3TO 0ObIYHO LIBET UK BbiNaAeHne ocanka npm
BbINMOSIHEHUWN TEX UMW UHbIX ONepaunii. - 3TO BCeraa Konm4yeCTBeHHOE BbipaXeHne BeNnyuHbI,
CBA3aHHOE C cofepXaHneM onpenenseMoro coeguHeHns. V AKak MOXHO y4ecTb aHanuTnyeckui
curHan ¢poHa: +npu NPoBeOEHNN KOHTPONbHOMO (XONOCTOr0) OnblTa, Koraa Yyepes Bce ctaanm
XMMMYECKOro aHannsa npoeoanTcs npoba, He coaoepxallast onpenensieMoro KOMMOHeHTa.
-aHaNUTUYeCKuin curHan poHa HEBO3MOXHO YYeCTb, Tak Kak OH Bbl3BaH Cly4arHbIMU NOrPeLHOCTAMU
aHanmsa -rnpwv BbIMUCNEHUN CNy4YariHbIX NOrpPewWwHOCTEN -HeT npasunbHoro oteeta \ AllpaBmnbHOCTb
XapakTepuayeT: +BeNNYMHY CUCTEMATUYECKOW OWMNOKN +OTKIOHEHME Pe3y/bTaToB aHanmaa
OTHOCWUTENIbHO UCTUHHOrO coaepXaHns KOMMNOHEHTa -paccenBaHue pesynbTaTtoB napannienbHbiX
onpeneneHnini OTHOCUTENBHO CPEeAHEro -abCONOTHYO NOrPELHOCTb aHaNn3a -0THOCUTENbHYO
norpewHocTb aHannaa vV AOTMeTUTb NPU3HaKK Cy4YanHON NOrpeLHOCTEN: +Bbl3BaHbl MOCTOSHHO
OencTByoLlWEeN NPUYNHON -Bbl3BaHbI CNy4alHO OEWCTBYOWEN NPUYMHON +NOCTOSAHHbI BO BCEX
N3MEPEHMNSAX NN MEHSIOTCS MO MOCTOSIHHO OENCTBYIOWEMY 3aKOHY +MOryT ObiTb OLlEeHEHbI METOOM
mMareMaTn4yeckom CTaTUCTUKM + UMEIOT NOCTOSAHHbIM 3HAK + UMEIOT NepeMeHHbIN 3HaK

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
Bonpochkl kK camocTosTenbHOM paboTe CTyAeHTOB:

Cnocobbl onpeaeneHns coctaBa U CTPYKTYPHON oopMy/ibl OPraHNYeckoro CoeanHeHNS.
1. Kak NnpoBOONTCS SNEMEHTHbIN aHanus.

- KayectBeHHOE 1 KONMYeCTBEHHOE onpeneneHne sogopoaa.

- KayecTBeHHOE 1 KONM4ecTBEHHOE onpeaeneHne yrnepoaa.

- KayecTBeHHOE 1 KONMYeCcTBEHHOE onpeaeneHne asora.

- KayecTBeHHOE 1 KONMYeCcTBEHHOE onpeaeneHne ranoreHos.

- KayecTBeHHOE 1 KoNnyecTBeHHOe onpenerneHne cepbl.

- KayecTBeHHOE 1 KonnyecTBeHHOe onpeneneHne ocgopa.
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- KayecTBeHHOE 1 KONMMYECTBEHHOE onpepneneHne Kucnopoaa.

2. OneMeHTHbI aHanu3. OcobeHHOCTM onpeaeneHuns yrnepoaa B NpMcyTCTBAM KMCNopoaa, asoTa,
cepbl refioreHos.

3. Kak npoBoauTcsa doyHKUMOHANbHbIA aHannu3 opraHn4yeckmnx CoOequHEHNN.
- Ka4yeCTBEHHbIN 1 KONMMYECTBEHHbIV aHaNM3 COeANHEHUI, coaepXalunx OBONHbIE TPOMHbIE CBA3N.

- Ka4yeCTBEHHbIN 1 KONMMYECTBEHHbIV aHaNnM3 OpraHn4yecknx CoeanHeHun ¢ rmapoKCcunabHOM
rpynnown.

- KauyeCTBEHHbI 1 KONMYECTBEHHBIN aHann3 KapOOHWIbHbIX COEANHEHWIA.
- Ka4eCTBEHHBI 1 KONMYECTBEHHDBIN aHann3 KapboKCUIbHBIX COEANHEHNIA.

- KayecTBEHHbIN 1 KONMYECTBEHHbIM aHanu3 S-cogepxalmx coegnHeHmin. OnpenenexHve
CynbdruapunbHbIX COeANHEHUI U CyNbPUO0B U AUCYNbPNOOB.

- KayeCcTBEHHbIN U KONMYECTBEHHbI aHanM3 S-cogepxalumx coeanHeHmin. OnpenenexHve
CyNbPOKNCNOT, CYNbPUHOBbLIX KUCNOT U CyNbGOOHaAMULOB.

- KayecTBeHHbIN 1 KONMYeCcTBEHHbIM aHanm3 N-cogepxauwmx coegmHeHnin. OnpegeneHune
anugaTtn4ecknx u apoMaTN4eCcKmnx HUTPOCOeANHEHWIA.

- KayecTBEHHbIN 1 KONMYeCcTBEHHbIV aHanm3 N-cogepxalmx coeamHeHnin. OnpegeneHune
anngoatnyeckux n apomMaTnyeckux aMmMHoB.

MaTemaTtumyeckas 0bpaboTka pe3ynbTaToB aHann3a opraHNYecKnx coeanHeHui
1. Ykasartb npu3Haku cuctemMaTnyeckmx norpewHocTemn:

2. YkasaTb npu3Haku cry4yaHom NorpewHoCcTemn:

3. Cnocobbl OLEHKM CryYaiHOW NOrpewHoCcTH

4. Cnocobbl OLEHKN CUCTEMATNYECKOW NOrPELIHOCTM

5. Yro takoe npomax?

6. Cnocobbl oLeHKM rpyboit MorpelwHocTy

7. aTb XxapakTepuCTUKy MOHATUIA:

- HeonpeneneHHoCTb (uncertainty) nnm BOCNPON3BOANMOCTb Pe3ybTaToB
- MPaBuUIbHOCTb

-TOYHOCTb

- AnanasoHa onpenensemMblix conepXxaHum

-0OBEPUTESNbHBIN NHTEpPBan

8. Ykasatb cnocobbl OLEHKN NPaBUNBHOCTM aHanmaa:

9. YT0 Takoe paHooMu3auma N pensaTuensauma’?

10. Cnocobbl onpeaeneHus npenena obHapyxeHus

11. Y70 Takoe HMXHAA 1 BEPXHSASA rpaHmLa onpenensiemMblX cogepXaHui
12. B 4eM CylWwHOCTb MeTOfA CTaHAaPTOB M MeToaa 0ob6aBok?

13. Kak ocywecTtenseTcs onpeneneHne KOHUEHTpauumn Belwectsa MeTogom rpagympoBO4HOro
rpadouka?

OBPA3EL BUJIETOB OJ14 3AYETA

BUNET

1. KayecTBeHHbIN aneMeHTHbIV aHanm3. ObHapyXeHne ranoreHos.

2. OueHKa TO4YHOCTM NPOBEAEHUS aHanM3a pasnnMyHbiMK cnocobamum: No ctaHaapTHOMy 0bpasLly, no
MeToay [BOWHO HABECKMN MW ABOMHOro pasbaBneHms v 7.4.

7.1. OcHOoBHas nuTeparypa:

1. Kpuctunan, I'. AHanutudeckas xumms: B 2 Tomax / I'. KpuctuaHn; nep. ¢ aHrn. A. B. Napmawa [v op.];
BCTyn. cT. akan. PAH 0. A. 3onotoea.?Mocksa: BUUHOM. JlTabopatopus 3HaHuiA, 2013.7;
25.?(NMyywwuin 3apybexHbiin y4ebHrk).?ISBN 978-5-94774-389-0((BMHOM. N13)). [T.] 1.72013.7623 c.
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2.0OCHOBbI aHaNMTNYECKON XMMUK: B 2 TOMax: y4eOHUK AN CTYAEHTOB BbICWNX y4ebHbIX 3aBeAEHWNA,
oby4aroWwmxcs No XMMM4YecknM HanpaeneHusm / non ped. akag. HO.A. 3onoTtoea.?5-e nsga.,
ctep..?Mocksa: Akagemusi, 2012.7?; 25.?(Bbiclee npodpeccroHanbHoe obpasoBaHne, EctecTBeHHbIe
Haykun).?ISBN 978-5-7695-9123-5((s nep.)). T. 1.72012.7383 c.

3.OCHOBbI aHaNMTNYECKON XMMUK: B 2 TOMax: y4eOHUK AN CTYAEHTOB BbICWNX y4eOHbIX 3aBeAEHWN,
obyyaroWwmxcs No XxMMrM4yecknm HanpaeneHnsm / non ped. akag. tO.A. 3onoTosa.?5-e nsg.,
ctep..?Mocksa: Akagemns, 2012.?; 25.?(Bbiclee npodpeccrnoHanbHoe obpasoBaHne, EctecTBeHHbIe
Haykn).?ISBN 978-5-7695-9123-5((8 nep.)). T. 2.72012.7407 c.

4. XebeHTsieB A. . AHanutuyeckas xmmms. Xummndyeckne metodpl aHanmaa: Y4eb. noc.
[OnekTpoHHbI pecypc] / A.N. XebeHTtses, 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.XebeHTs€B A. . AHannTuyeckas xmmms. Xpomartorpadumyeckme Metoabl aHanuaa: YuebHoe
nocobve [OnekTpoHHbIn pecypc] / A.N. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c.

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

6.XKebeHTsieB A. V. AHannTndeckast xumusi. MpakTmukym: YuebHoe nocobrne[dnekTpoHHbIin pecypc] /
A.WN. XebeHTsies, A.K. XepHocek, N.E. TanyTb. - M.: HALl NHDPA-M; MH.: HoB. 3HaHue, 2013. -
429 c.

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

7.2. lononHutenbHasa nuteparypa:

1.AHanutuyeckas xmmms. KonmyectseHHbli aHanna. dunsnko-xmmmyeckne metoapl aHanmaa: yiebHoe
nocobue [OnekTpoHHbI pecypc] / KO. 4. XaputoHos, [. H. Oxabapos, B. KO. Npuropbesa. - M.:
MN90TAP-Megana, 2012. - 368 c. Pexum goctyna:
http://www.studmedlib.ru/ru/book/ISBN9785970421994 .html

2. CoBpeMeHHbIe PUNKO-XMMUYECKME METOAbI UCCNEOOBAHNS B OPraHNY4eCcKon XMMnK :
y4yebHo-MeToanyeckoe nocobre K cneunpakTukymy no onsanyeckmm n prnsmko-XMMmn4eckmnm
meTonam uccnenosanus / KasaH. gpenep. yH-T, XuM. un-T uMm. A. M. Bytneposa ; [aBT.-coCT.: K.X.H. B.
A. Bypunos n gp.] .? KasaHb : [KasaHckuin yHusepcuteT], 2014 .7 131 c.

3. Cronkos W.N., Ctorkosa E.E. OcHoBbl xpomaTorpadpun. KasaHb: N3an-so KOY, 2010.- 156 c.

7.3. UHTepHeT-pecypcChbl:

Bnbnuoteka xnummnyeckoro coakynoteta MIry -
http://www.chem.msu.ru/rus/library/welcome.html#teaching
CnoBapwu n sHumknoneamun - http://dic.academic.ru

Xumunyeckas nHpopmaumoHHas cetb - http://www.chem.msu.su/
9bC - http://znanium.com/bookread.php?book=419626
AnekTpoHHO-6ubNnoTeyHas cuctema - http://www.knigafund.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

AL

OcBoeHune oncunnnunHel "AHanna opraHn4eckmnx coeonHeHMn  npennonaraeTt Ncnoib3oBaHne
cnenytouero matepumalibHO-TEXHNYECKOro obecneveHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

- Komnbiotep, npuHTEp;
- MynbTMe ANAHBINA NPOEKTOP;
- Mpwnbopbl: BONbTamneporpadg, NOTEHLMOMETP, (DOTOKONOPUMETP

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMNO u y4ebHbIM nnaHoM no
HanpasneHno 020100.62 "Xumnsa" n npodonno NoAroToBkM AHaNNTUYECKas XUMUS .
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