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Mporpamma aucumnavHbl "Xumnyecknin ananua no4ys"; 021900.62 MNoysoBeneHne; OLEHT, K.H. (aoueHT) KynaruHa B.U.

Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (noueHT) KynaruHa B.W. kacbenpa
no4ysoBefeHNs oTaeneHue npupogononb3osaHus , Valentina.Kulagina@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

O3HaKOMUTb CTYOEeHTOB C MeTodaMn aHanm3a XmMmMnm4eckoro coctaBa no4s, 0COOEHHOCTSIMU MOYBbI Kak
obbekTa XMMMYECcKoro aHanunaa. ducunnnuHa asnsetcs 6a3oBoi Onga HanpaeieHNs no4soseneHue.
3apader gucumnanHbl SBNSeTCS n3y4yeHme TeopeTnyeckoro obocHoBaHUS npnemMoB nccnengoBaHns
XNMMNHYEeCKOro coctaBa no4s, a Takxxe npakTn4eckoro nx npuMeHeHmns

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 63.6.7 MNpodgeccrmoHanbHbin
obpaszoBartenbHoi nporpammbl 021900.62 NoyBoBEOAEHME N OTHOCUTCS K 6A30BOIA
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

unkn b.3, BapnatmeHas Yactb. OcBanBaeTCs Ha TpeTbeM Kypce (6¢cemecTp). Nepen nsyyeHnem
Kypca CTyLEeHT OOMXEH OCBOUTbL cneayowune aucunnnniol: "MoysoseneHne” |, "Xumns". Y ctyneHTta
LOMXHa 6biTb chopMUpoBaHa 0bLeKkynbTypHas KOMNeTeHUMs: "cnocobeH NCcnonb3oBaTh B
No3HaBaTENbHOM 1 NPOGECCMOHANBHOW AesATeENbHOCTM 6a30Bble 3HAaHMS B 061aCT MaTeEMaTUKN 1
€CTEeCTBEHHbIX HayK, FyMaHUTapHbIX 1 9KOHOMUYeckmx Hayk" (OK-6), a Takxe npodheccrmoHanbHas
KOMMEeTeHUMs "MCnonb3yeT cneumanna3npoBaHHble 3HaHs B 06nacTy No4YBOBEAEHUS AN OCBOEHUS
npodoubHbIX gucunnanH Hayk o noyse" ([K-6).

OcBoeHMe OncuUMnIMHbI HE06X0AMMO ANa n3yvyeHns aucumnnud énoka b.3: "MoHUTopmHr noys”,
"XvMunyeckoe 3arpsisHeHue noys".

OCHOBHOW

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNETeHL MU

OK-9 OCO3HAaEeT coumalbHyl0 3HA4YMMOCTb CBOE By ayLiei
(0bLekynbTypHbIE npodpeccumn, obnanaeT BbICOKOA MOTMBALMEN K BbIMOTHEHWNIO
KOMNeTeHLmMm) NPOCEeCCMOHANbHON AeATENbHOCTU
OK-1 BnageeT COBPEMEHHOW KyNbTypPOI MbIWNEHNS, CNOCOOEH K
(0BLwekynbTypHbIE 06006LeHnto, aHannay, BOCMPUATAIO MHCOOPMaLMK, MOCTAHOBKE
KOMNeTeHLmm) Lenu 1 Bblbopy nyTein eé NOCTUXEHNS
OK-4 cnocobeH HaxoanTb OpraHN3aUMOHHO-yNPaBNeHYeckme
(0bLeKkynbTypHbIE peLEeHNs B HECTaHOAPTHbIX CUTYaUMsaX U FOTOB HECTU 32 HUX
KOMNeTeHLmm) OTBETCTBEHHOCTb

BnageeTt metonamm 06paboTkn, aHann3a u cuHTe3a NnoneBow 1
AK-4 nabopatopHoi MHpopmauum B 06nacT No4YBOBEOEHUS,

mMenu nn, PU3NKN, XMMNN, reor nn, Guonormm
(npodpeccunoHanbHble enmopaumy, (pusmki, , reorpacpum, Guonoruu,
KOMMETEH M) SKONOrnun, apo3uu rno4s, arpoxXmMmnn N arpoconsnku,

NOYBEHHO-NAHAWAaJTHOrO NPOEKTUPOBAHNS, PAAMONOrNN MOYB,

oXpaHbl 1 paunoHanbHOro NCNoNb30BaHNS NOYB
MK-5 NOHMMAaET, n3naraeT U KPUTUYECKN aHaNnn3npyeT rnonyyaemyro
(NMpodpeccmoHanbHble NHJpOPMAaLIMIO N NPEeACTaBNSAET pe3ynbTaTthl UCCeLOBaAHUIA
KOMNeTeHLmm) MOYBEHHOr0 NOKPOBa
MK-13 CNocobHOCTbIO paboTaTtb ¢ MHApopmauuel B rnobanbHbiX
(MpocheccmonantHbie KOMMNbIOTEPHbIX F(D:emx P
KOMMeTeHuunn) P
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Mporpamma aucumnavHbl "Xumnyecknin ananua no4ys"; 021900.62 MNoysoBeneHne; OLEHT, K.H. (aoueHT) KynaruHa B.U.

Pacwmndpposka
Wincpp komnerenuym npuobpetaemon KOMNeTeHLUn
MNMK-6 ncnonb3dyeT cneunann3mpoBaHHblie 3HAHNA B obnactu
(ﬂpOd)eCCMOHaﬂbele NnoYBOBEeAEHUS AN OCBOEHUSA MPOPUNbHbIX AUCLUNAWH HAYK O
KOMMeTeHuunm) noyse (B COOTBETCTBUM C NPOCOMIEM NOArOTOBKW)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. DONXEH 3HaTb:

- MeToAbl 0TOOpa 1 NoAroToBka NPob NOYBbI K aHANN3Y,
- METObl Pa3N0XEHUS NOYBEHHbIX 0OPa3LI0B,

- rpaBUMEeTpUYEeCcKne, TMTpUMEeTprniyeckmne, CneKkTpopoToMeTpmnyeckme n
nnameHHo-goTOMEeTpUYEeCcKne MeTodbl aHanm3a no4ys

- OWKMOBKM KONMYECTBEHHOrO aHanM3a XMMNMYeckoro cocTtaBa rnoys
- MeTOoObl NpeacTaB/ieHNA pe3ynbTaToB.

- HTepnpeTauns nojiydeHHbIX pe3ynibTatoB N NCMONb30BaHNE UX ONg pelWeHns Hay4yHbIX 1
npakTn4eckmnx 3ana-.

2. DONTXEH yMeTb:

-MHTEPNPETMPOBaTb peadynbTaTbl aHaNn3a

3. DONXEH BnaneThb:

MeTodamu pacyeTa v npencrasneHus pesynbraTos

4. nONXeH OEeMOHCTPMPOBaTb CMOCOOHOCTb M FTOTOBHOCTb:

OCYLWLECTBNSATb aHannTU4eckme paboTtsl B nabopatopu B COOTBETCTBUM C MPaBUIAMM N TEXHUKOM
6e3onacHoCcTn

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

OCYyLWeCTBASATb aHanuTuyeckme paboTtbl B nabopatopuin B COOTBETCTBUM C NpaBunamMm U TEXHUKON
6e3onacHoCcTn

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

OCYLWECTBASATb aHanuTM4eckue paboTtbl B nabopatopuv B COOTBETCTBUN C MpaBUnaMmn 1 TEXHUKOW
6e3onacHoCcTK

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

OCYLWECTBASATb aHanuTM4eckue paboTtbl B nabopatopuv B COOTBETCTBUN C NpaBUnaMmn 1 TEXHUKOW
be3onacHoCcTK

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyA0eMKOCTb ANCLMMNIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

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

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

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

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

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).
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Mporpamma aucumnavHbl "Xumnyecknin ananua no4ys"; 021900.62 MNoysoBeneHne; OLEHT, K.H. (aoueHT) KynaruHa B.U.

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AuCUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yacobl
ayoMTOpHOM paboThbl,

Paspen
Hepnens MX TPYAO0EMKOCTb Texyiwme qopMi
N .D.MKIIL:)V‘IJ‘HVJLI;HI:I/ Cemechcemecrpa (B yacax) YouTpons
neKu““nPaKT"“eCKMenaﬁopaTopHue
3aHATUA paﬁoTbl

Tema 1. Nogroroska

nepBMYHON NOYBEHHON

npobbl K aHannay,

cpenHss nabopaTtopHas
e g ’ pecpepaT

1.|n aHanuTn4eckmne 6 1 2 4 0
MOYBEHHbIE MPOODI
OCHOBbI XUMNYECKOW
XapakTePUCTUKKN NOYB.

T .
ema 2 KOHTPOMbHas

['paBumeTpuyeckmne
2. METOAbI, MPUMEHSIEMbIE 6 2-5 4 16 0 pabota

Onga aHanm3a no4s.

Tema 3.
TutpumeTpuyeckue KONNOKBUYM

3. MeToabl B XMMNYECKOM 6 6-9 4 16 0

aHannse nous.

Tema 4. KOHTpONbHas
4.|MHCcTpyMeHTanbHble 6 10-13 3 10 0 paboTta
mMeToapbl.

Tema . UTorosas 6 0 0 0 aK3aMeH
" |doopma KoOHTpONS

Ntoro 13 46 0

4.2 CopepxaHue JUCLUMNUHDBI

Tema 1. MoarotroBka NepBUYHOM NOYBEHHOM NPO6LI K aHaNU3y, cpedHsAs nabopaTtopHas u
aHanuTUYecKkue noyBeHHble NPo6bl OCHOBbI XMMNYECKOM XapaKTePUCTUKM MOYB.

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

BeeneHne. XviMmyeckunii aHanm3 no4se Kak 04HO U3 CPeCcTB NO3HAHUSA NPUPOLbI, reHe3uca u
nnonopoauns noys. Ponb A.H. CabaHuHa, N.H. AHTnoea-Kaparaesa, K.K. Neppoiiua, U.B. TiopurHa,
H.MN. Pemesosa, H.IM. KapnuHckoro, E. B. ApuHywkuHoi n ap. uccnenosateneli B paspaboTke
TEOPEeTUYECKNX OCHOB 1 METOLOB XMMUYECKOro aHanmaa no4ys. CoBpeMeHHbI atan pa3suTus
XUMUYeckoro aHanuaa noys. OCHOBbI XMMUYECKON xapakTepucTuky noys. OCO6EHHOCTM NOYBbI Kak
00 beKTa XMMMYECKUX UCCNESOBAHNI U NOKa3aTeny XMMUYECKMX CBONCTB MOYB Y XUMUYECKNX
NoYBEHHbIX Npoueccos. Obwas cmctema nokasarene XMMMY4eCKoro COCTOSIHMS NMoYB, YacTHble
CUCTEMbl U CUCTEMbI NoKasaTesnen Luenesoro HasHavyeHns. [NpvHunnbl onpeneneHns n
WHTepnpeTaunn ypoBHeN nokasarenemn (pesynbtatos aHann3os).Metoobl onpeneneHuns
9NIEMEHTHOr0 COCTaBa MUHEepanbHOM YacTu Noys (BanoBon aHanna). 3HadyeHne nokasarenem
3/1EMEHTHOr0 COCTaBa MoYB B peleHun npobnem reHeanca, AMarHOCTUKM M KNnaccuaukaumnm noys.
MoarotoBka NEpPBMYHON NOYBEHHOM NPobbI K aHanM3y, cpenHss nabopatopHas U aHanMTUYeCKNe
no4YBeHHble NPobbl. AHanM3 Noys 6e3 NpeaBapUTENbHOMO Pa3NnoXeHNs MOYBEHHON NPO6bbl (aTOMHas
3MICCUOHHAs cnekTpockonus n ap.). Cnocobbl pa3noxeHns NoYB KMCNOTaMK1, CNIaBNEHUEM,
cnekaHnem. EgnHnubl namepeHns ypoBHel nokasatenei u cnocobbl BolpaXeHusi pe3ynbTaToB
aHann3oB no4yse. TOYHOCTb BbIYMCIEHNS Pe3yNbTaTtoB aHannaa. PacyeTbl n nHTepnpeTauns
pesynbTaToB BaNOBOro aHanm3a noys

KTPOHHEBH
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npaktudeckoe 3aHsitne (4 yaca(os)):

Moarotoeka I'IGpBI/I‘-IHOI?I NOYBEHHOMN I'Ip06bl K aHanmay, cpenHas na6opaTopHaﬂ n aHannTn4eckune
Nno4YBEHHbIE I'Ip06bl. OcobeHHOCTU NOoYBbI Kak 06 BbEKTA XMMUYECKMX UCCNeN0BaHWIA U nokasaTenu
XUMUYECKNX CBONCTB MOYB N XUMUYECKNX MOYBEHHbIX npoueccos.

Tema 2. 'paBuMeTpUYECKUEe MeToabl, MPUMEHsIeMble Osl aHanu3a Nnoys.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

paBMMeETPUYECKME METOLbI, MPUMEHSIEMblE ANst aHanmaa noys. MpuHumnbl MeTona. dopma
ocaxaeHus un rpaeumeTpudeckast oopma. TpeboBaHus K ocamkam 1 yCnosust ocaxaeHns. Metoabl
0Cax[eHMNSI U MeTObl OTFOHKM.

npakTnyeckoe 3aHsitne (16 4aca(os)):

OnpepneneHne rmrpockonnMyeckor BaXXHOCTU 1 NoTepun oT npokanneaHusi. OnpeneneHme KpeMHus,
MONYTOPHbIX OKCUO0B, CEPbl, MarHNs rpaBMMEeTPUYECKUMN METOAaMN |

Tema 3. TutpnumeTpuyeckme MetToabl B XMMUYECKOM aHann3e Mnous.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

TutpumeTpryeckne MeTobl B XMMUYECKOM aHanmae noys. TUTPbI, TUTPOBAHHbIE PaCTBOPbI,
TUTPaHTbI, TOYKA 3KBMBANEHTHOCTU. TPpebOBaHNS K XMMUYECKUM pPeaKLMsaM NPy TUTPUMETPUN.
Komnnekcometpus.

npaktnyeckoe 3aHsitne (16 4yaca(os)):

OnpepneneHne Kanbums, MarHusi, Xenesa, antoMMHNS KOMMJIEKCOMETPMYECKUMUN METOAAMY, A TaKXe
Kanbuns okcanaTHbIM METOLOM W onpeaeneHne rymyca no TiopuHy.

Tema 4. UHCTpyMeHTaNbHble METOAbI.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

NHCTpyMeHTanbHble (91eKTPOXMMUYECKME, CNEKTPOCKONUYeckme) MeToabl. [paayvpoBOYHbIE
rpacoukmn. Konopumetpuyeckme metoapl aHanmaa. Ontuyeckas nnoTHoCTb. Cxema
hoToanekTpokonopmmeTpa. TpeboBaHMs K OKpalleHHbIM pacTBopaM. CBETOUNLTPDI,
4yBCTBMTENbHOCTb METOAA. DMUCCUOHHDIN CNeKTpanbHbli aHann3. Cxema AencTBUS 1 NPUHLMM
paboTbl 3MUCCMOHHOrO NNaMeHHOro ooToMeTpa

npakTudeckoe 3aHsitne (10 yaca(oB)):

OnpepneneHne a3oTta, ocgopa, MapraHua, kKanus B no4ysax npu NOMOLM KONIOPUMETPUYECKIX
METOA0B, SMUCCMOHHOI0 CNEKTPanbHOro aHannaa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eggﬂn
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260ThI
CTYLEHTOB P
Tema 1. lNogrotoska
NnepBUYHOM NOYBEHHON
Npobbl K aHanMay,
cpenHsas nabopartopHas
NoAroToBK
1.|n aHannTn4eckne 6 1 p(euclpgpgT akK 9 pedhepar
MOYBEHHbIE MPOObI y
OCHOBbI XIMNYECKOW
XapakTepuUCTUKN MOYB.
Tema 2. nooroToBka K
5 ["paBnmMeTpuyeckme 6 5.5  |KOHTDONBHOI 16 KOHTpPONbHas
‘IMeTonbl, NpUMeHseMble a602e paboTta
ONs aHannsa nouys. P
PerncrpauunoHHblii Homep 2105114 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
AducumnnnnHbl pcemecha paboTbl (B wacax) a60ThI
CTYLEHTOB P
Tema 3.
TutpumeTpuyeckmne NoAroToBKa K
3-meTons! B XMMUYECKoM 6 6-9 KONNOKBUYMY 16 KOMNOKBUYM
aHanuae rnoys.
Tema 4. noAaroToBka K
4.[MHCTpyMeHTanbHbIe 6 | 10-13 |KOHTPOMbHOIA 8 K(;g;gganaﬂ
MeToabl. paboTte P
WNtoro 49

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MpennonaraeTcs WMPOKO NCMONb30BaTh Pas3bop KOHKPETHBIX CUTyaUMid 1 NPOBELEHNE OENOBbIX U
PONEBbIX UrP, MO3rOBOW WTYPM, ANCKYCCUM, PELIEHNE KOMMNEKCHBIX CUTYaLMOHHbIX 3a4aHnii B
pamkax nabopaTopHbIX NPAKTUK 1 KONNEKBUYMOB - Bcero 20 4acos.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. MoarotroBka NepBUYHON NOYBEHHOM NPOOLI K aHaNU3y, cpenHsisi naboparopHas u
aHanuUTU4Yeckue noyBeHHble NPobbl OCHOBbI XMMUYECKOW XapaKTePUCTUKMU NMOYB.

pedoepart , NpUMeEpPHbIE TEMBI:

lMpunmepHas TemaTtuka acce n pedpepartos: 1. [lorpewHoCTN xnMmyeckoro aHannaa 2. Knapkm
XMMUYECKMX SNeMeHTOB B noysax 3. OTpaxeHue anBnanbHO-UNAKBNanbLHON auddepeHumaumnm
npodonns Ha XMMNYEeCKOM COCTaBe rOPU30HTOB 4. KPEMHUI B 3EMHOM KOpe 1 B NMoYBax 5. Xeneso B
3eMHOM Kope 1 B no4sax 6. antoMUHNA B 3EMHO KOpe 1 B No4YBax 7. KPYroBopoT asorTa 8.
TpeboBaHMs K OKpalleHHbIM pacTBOPaM A5 KONOPUMETPUPOBAHUS 9. NCTOPUS OTKPbLITUS
KoMmnnekcoHa 3 10. KUCNOTHO-OCHOBHbIE HAMKATOPbI 11. MeTann-nHaMkaTopbl U NPUHLMN X paboTol
12. cynbgpocanvuunnosas KMcnoTta n KoMnnekcol Tpex usetos 13. xonoctble pacTsopbl 14. Hynesble
pacTeopbl 15. pasbasneHune pactBopos 16. obpasuoBblie pacTBopbl 17. TpeboBaHUS K
rpasumeTpuyeckon goopme 18. TutaH B noysax 19. mapraHey, B noysax 20. oocdpop B noysax

Tema 2. MpaBUMeTpPUYECKME METOObI, MPUMEHSIEMbIE OISl aHanu3a Mnoys.
KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

MpuMepHbIEe BONPOCHI K KOHTPONbHOM paboTe 1: 1.Mpn ncnonb3oBaHum Kakow rpaBUMeETPUYECKONn
POpPMbI Ans ONpeaeneHns MarHus NorpewHoCcT B3sewwnBaHns 6y oyT MeHbLUe BCEro Cka3biBaTbCs Ha
pesynbtatax aHanmsa? 2. Y1o HeobxoaMMO AN OOCTUXEHMS NONHOTLI OCAXAEHUS B
rpasmmeTpuyeckomM aHannae? 3. [loyemy XxenaTnH He MewwaeT Npu onpeaeneHnm KPeMHUs BECOBbIM
METOAOM, XOTS 1 BbiNagaeT B 0cafok BMecTe ¢ HUM? 4. Yto TpebyeTcs ans hopMmpoBaHus
KpynHOKpUCTanIMyeckoro ocagka ? 5. 3a cHeTt 4ero MoryT npouUCxXoanTb NOTEPU KONOUOHOIr0o
ocafka rnpv npombiBaHUN Ha dounbTpe ? 6. [Nepedncnnte opmbl 0caxaeHns B MPOBOANBLINXCS
HamMn aHanuaax 7. B ka4ectBe NPOMbIBHOM XNOKOCTU AN KPUCTANINYECKMX 0CaAKOB 0ObIYHO
MCMNONb3YIOT PAcTBOP SNEKTPONMTA, UMEILWNIA 0OWIMIA MOH C 0cafkoM. MNoyemy cunTaeTcs, 4To Boay
ncnonb3oBaTb HexenartenbHo ? 8. Kakow 3apsif MeeT KONNOUAHbIA pacTBOP METakpeMHUEBOM
kucnotbl ? 9 B kakux npepenax konebnetca cogepxarue SiO2 B 60NbWMHCTBE MUHEPANbHBIX MOYB?
10. Yem npoBoaaT Nnpoby Ha Xeneso npu NPOMbIBaHUN ocaaka KpeMHus ot xenesa? 11.Kakue
KOMMOHEHTbI NMOYB ONPenensnTca MetTogamMm obpatHoro TuTpoBaHna? 12. CKONbKO aHMOHOB TPUIoHa
b BcTynatot B peakumio ¢ noHom metanna? 13 B kakoM n3 Becoebix METOO0B hopMa OCcaxXaeHns
coenagaer c rpasumeTpuyeckon coopmon? 14.41o Henb3s onpenenatb B ounbTpare nocne
ocaxneHusa kpemHna? 15. Kak temnepartypa Bnvset Ha NonHoTy ocaxaeHms ? 16 Kak HasbiBaeTcs
pacTBOp, KOHLEHTpauusa KOTOPOro N3BeCTHa C BbICOKOM TOYHOCTbIO?

Tema 3. TVITpVIMeTpI/I'-IeCKI/Ie MeTodbl B XUMUYECKOM aHa/iIn3e rnou4s.
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KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

1. VicTopus pa3entmns Metogos aHanuaa. 2. 4to takoe "knapkun"? 3. [IpUMEHUMOCTb KNacCu4yeckunx u
WHCTPYMEHTaNnbHbIX METOLOB aHan13a K ornpeneneHunio afIEMeHTOB C pa3HbIMK Knapkamu. 4.
ToyHoCcTb MeTOona 5. Bocnpon3soaumMocTb MeToaa

Tema 4. UHCTpyMeHTanbHbie MeToAbl.
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

MpumMepbl BONPOCOB AN15 KOHTPONbHOW 2 1.Kakoe ycnosme OOMXKHO cobnioaarbecs, YToObl AaHHbIN
OKpalLLEHHbI pacTBOP MOXHO ObINO MCMOMb30BaTh AN KONOPUMETPUYECKOro aHannsa? 2.Kakoro
LBeTa JONXeH ObiTb CBETOMNLTP NPU NPOCMOTPE Xentoro pacTteopa Ha ®OKe? 3. Kakoe pericteume
He NOMOXeT AN4 yaaneHnsa Mewarowero JeiCTBUS Xnop-noHa npy KONopuMeTpryeckom
onpegeneHun mapraHua? 4.Kakas xapaktepuctuka MHUU NEXUT B OCHOBE KONMYECTBEHHOIO
CrneKTpanbHOro aHanmaa (aMmccmnoHHoro)? 5.novemy Ha MNMAXe, numetowemcs Ha kadenpe, MOXHO
onpenensiTb TONbKO WENOYHbIE 1 WEeN0oYHO-3eMenbHble MeTannbl? 6. Kakoe coeauHeHne obpasyet
peakTnB Heccnepa ¢ noHamum ammoHuns ? 7.Kakoi cnocob BBeeHNs aHanM3npyemoro BelecTsa B
nnamsa ucnonbadyetcs B [MAXe? 8.0pMyna XnopHoOn KMCNoTbl 9.YKaxuTte NuWHWIA y3en, KOTOpbIi He
NCNonb3yeTcs B cxeme gooToanekTpokonopumetpa 10 Ecnm pactBop NoAy4Ynncs CnnwkKom
WHTEHCMBHO OKPAaLEHHbIN (3awkanneaerT), a pa3basnatb ero no kakum nmbo NpruymMHaMm Henb3s, Kak
BCE-TaKN MOXHO N3MEPUTb ero ONTUYECKyto NNOTHOCTbL HA DOKe? 11. Kakoin MCTOYHMK cBeTa
ncnonbayetcs B [NAXe7 12. Kakon nctouHuk cseta ucnonbayetca B ®3Ke 13. Cxema cTpoeHus
d3Ka 14. Cxema ctpoeHus MNMAXa

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

MpvMepbl BONPOCOB AN 9K3aMeHa

1.Kakoe ycnosue OO/XHO CO6I'IPO,£I,aTbCFI, 4TOObI OAHHbI OKp&LLIGHHbII7I pacTeBoOp MOXHO 6bIno
ncnonb3oBatb ANsg KONOPUMETPUHECKOro aHanusa?

2.Kakoro useta AonxeH 6blTb CBETOUNLTP NPU NPOCMOTPE XENToro pactsopa Ha P3Ke?
3.41o Henb3s onpenenstb B ounbTpaTe nocne nonyTopHbIX OKCUA0B?

4.C KakyM MeTannnHOnKaTopom onpeaensitoT KanbLnii KOMNIEKCOMeTPUYecKkn?

5.YkaxuTe nepexon okpacku CynbpocanmumnnoBoil KUCNoTbl Npu TutposaHmum Fe+3 TpunoHom b

6.[na yero npn onpeneneHnmn xenesa TPUIOHMETPUYECKUM METOAOM PACcTBOP Nepen TUTPOBaAHNEM
HarpesatoT?

7.Kak Ha3blBaeTCs pacTBOP KOHLUEHTPaLUUsS KOTOPOro N3BeCTHA C BbICOKOW TOYHOCTbIO?
8.Mepeuncnure rpaBumeTpmyeckme MetToabl
9.YkaxunTte camoe rnaBHoe TpeboBaHue K rpaBUMETPUYECKOn doopme

10.Ecnun npm nepecyeTe Ha Cyxyto HaBecKy B Npodoune YepHo3ema 0ObIKHOBEHHOMO MPOLEHTHOE
colepXaHue KPpeMHUS B BEPXHEN YacTu Npodomnns okasanocb MEHbLLE, YEM B HUXHEN, TO O KaKoM
npouecce 3T0 roBopounT?/

11.Kakoe OTHOWEHME Ha3bIBaOT OMNTUYECKON NAOTHOCTLIO pacTeopa?
12.B kakom ropuaoHTe HabnonaeTcs HaMMeHbLLEe conepXaHne NoNyTOPHbIX OKCMOO0B?

13.4T0 MoXeT nomewartb onpeneneHnio gocdopa KonopumMeTpruyeckum METo40M Mo
docdroMonmMbaeHOBON CUHIN?

14.Toyemy npu onpeneneHnn NoNyTOPHbIX OKCUAOB aMMUAYHbIM METOA0M UCMNOSMb3YIOT MHANKATOP
METW/OBBI KPaCHbIW, a He Kakoi-H1Oyab Opyro nHaukatop?

j? 5.bnaronaps kKakoMy COeauUHEeHNIo PUNbTPAT Nocne oCaxXOAeHUs KPEMHUS MEET XENTYi0 OKPacKy
16.Ecnn ocagok KpeMHMS nocne npokanneBaHus B MyqoenbHO nevm nony4mncs 6enbim ¢ pXxasbiMu
NSTHaMu, TO O 4EeM 3TO roBOPUT?

17. Kak Ha3blBaeTcs pacTBoOp, KOTOPbIM TUTPYIOT?

18.Moyemy antoMmnHMin onpepenseTcs MetToaom obpaTtHoro TUTPOBaHNS ?

19.YkaxuTe nepexon okpacku Mypekcmaa npu tutposaHmm Ca+2 tpunoHom b
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20.0 yem roBopuT 6onee wrpokoe otTHoweHne SiO2|R203 B BEpXHMX FOPMU3OHTAX
LEePHOBO-MNOA30UCTON NOYBbI MO CPABHEHUIO C HUXHUMUK?

7.1. OcHoBHas nuTeparypa:

1. Hderpapauns noys: MeToabl oT6opa 1 NoAroTOBKM NPob Anst OU3NKO-XMMUYECKOrO 1
6buonornyeckoro aHanunsa: y4ebHo-metoanyeckoe nocobue / KasaH. goegep. yH-T, IH-T akonorum un
reorpadouu; [cocT.: A.6.H., npogp. C. 0. CennBaHoBckas v op.; Hayy. pea. a.6.H., npod. H. 0.
CrenaHoBa).?KasaHb: [KasaHckuii yHnBepcuteT], 2011.53 c.: un.; 21.bubnworp.: c. 46-53 (101
HasB.), 100

2. Kynaruna B.W., N'puropbsiH B.P. NMpakTrukymM no BanoBoMy XMMM4YeckoMy aHanmay no4s. Hactb 1.
Banosow aHanv3 opraHnyeckon 4actu noys/ YuebHoe nocobue - KasaHb: KasaH. roc. yH-1, 2010.
-50 c.

3. Kynarnna B.W., M'puropbsiH B.P., Caxabues N.A. MpakTkyM no BafOBOMY XMUMUYECKOMY aHanmay
noys. Hactb 2 Banoson aHann3 MuHepanbHoOM 4acTu noys. - KazaHb:KPY, 2012.- 48 c.

4. XebeHTaeB A. I.AHanuTnyeckas xumus. Xmmmyeckme metonbl aHanmsa: Yuyeb.noc. / A.W.
XebeHTses, A.K. XepHocek u gp. - 2-e n3g., crep. - M.: HAL MH®PA-M; MH.: Hos.3HaHune, 2014. -
542 c. http://znanium.com/bookread.php?book=419626

5.Banosa (Konbinosa), B. [l. AHanutuyeckas xumMns n onsmnko-xmumMmnyeckne Metoabl aHannsa
[OnekTpoHHbI pecypc] : Mpaktnkym / B. 0. Banosa (Konbinosa), E. W. MNMapwwuna. - M. :
Wapatenbcko-toprosas kopropauus "dawkos n K-", 2013. - 200
chttp://znanium.com/bookread.php?book=430507

6.Banosa (Konbinosa), B. [1. dnamko-xmmmnyeckmne Metoabl aHanmsa [9nekTpoHHbIN pecypc] :
Mpaktukym / B. 1. Banosa (Konbinosa), /1. T. Abecanse. - M. : iapatenbcko-ToproBas Kopnopauus
"Hawkos n K-", 2012. - 224 c.http://znanium.com/bookread.php?book=430532

7.2. lononHutenbHasa nuteparypa:

1.0pnos, [.C. XuMuns noys : y4eb. Ans cTyOeHToB By30B, 0OydatowWwmxcs no cnew."Arpoxmmms u
noysoseneHune" / [1.C. Opnos, J1.K. CagosHukosa, H.N. CyxaHosa .? Mocksa : Bbicw. wk., 2005 .7
557, [1] c.

2. Bacunbes, B.IN. AHanutuyeckas xumms : B 2 kH. : Y4eb. ans cTyaeHToB By30B , 00y4atowmxcs no
XVM.-TeXHON. cneumanoHocTam / B. . Bacunbes .? 4-e usg., ctep. ? M. : lpodha, 2004 .? (Bbicwee
obpasoBaHue) .

KH. 2: ®dunauko-xummnyeckne metoabl aHanunaa .? M. : [1poda, 2004 .? 383 c.

7.3. UHTepHeT-pecypcChbl:

Kynarvna, BaneHTHa BaHoBHa. [MpakTukyM no BasoBOMY XMMMUYECKOMY aHannay noys: y4ebHoe
nocobue / B. N. KynarunHa, B. P. N'puropbsH; [KasaH. roc. yH-T].?KasaHb: KasaHckuii
rocynapCTBeHHbI yHuBepcutet, 2010.7; 21.4. 1: Banosblii aHan1M3 opraHM4yeckom 4acTu
noys.?2010.?748 c.: un..?bubnuorp.: c. 46 (13 HasB.), 100 -
http://z3950.ksu.ru/bcover/0000792812_con.pdf

KynaruHa, BaneHtuHa ViBaHoBHa. [pakTkyM no BafoBOMYy XMMUYECKOMY aHannay no4ys: yuebHoe
nocobuve / B. N. Kynaruna, B. P. puropbsiH; [KasaH. roc. yH-1].?KasaHb: KaszaHckuii
rocynapCTBeHHbI yHuBepcutet, 2010.7; 21.4. 2: Banosbii aHanM3 MMHepPanbHOM YacTu NOYB:
[yuebHO-MeTonmuyeckoe nocobue] / B.W. Kynaruna, B.P. NpuropbsH, .A. Caxabues; KazaH.
(MpwBonx.) penep. yH-1.72012.?747, [1] c.: un..?Bubnuorp.: c. 47 (13 Ha3s.), 100 -
http://zZ3950.ksu.ru/bcover/0000791687_con.pdf

O6wecTtBo noysoBenos uM. B.B. [Joky4aeB[OnekTpoHHbIN pecypc] -
http://sites.google.com/site/soilsociety/
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dakynbTeT no4ysoeeneHust MIY. OnektpoHHas brubnmoTteka. [OneKTpoHHbI pecypc] -
http://www.soil.msu.ru/

aneKTpoHHas becnnaTtHas 6ubnmoteka y4ebHNKOB 1 KHUT MO MNOYBOBEAEHWIO, arpOXMMnm, OnU3NKe 1
XMMUKM Nnoys - http:/sites.google.com/soilsociety/system/app/pages/sitemap/hierarchy

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve oncunnavHbl "XuMmnyeckuin aHanna noys" npegnonaraet UCNONb30BaHME cnenyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayaNTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsatens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAeriChI
noakntouermns: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBatens SBnseTCs Kno4eBblM
3N1EMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLiecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pYnOBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HANMYUN B
9NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBfieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPYNHERLINX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. doHp 6ubnnotekn COOPMMPOBAH C y4ETOM BCEX
N3MeHeHNin 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparthbl, AuccepTauun, aHUMKIoNeann, CNoBapu N CIPaBoOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie NepUuoanyeckmue N3naHnsa n n3naHms,
BbiNyckaeMmble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSaM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. 9bC MN3patenbcta "flaHb" BKOYAET B cebs 9NEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHo nMTepartypbl, @ TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTea "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMy KONMMYECTBY NMPOGUIbHbBIX HAnpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

DK, MAX, BECbI TEXHUYECKME U aHANUTMYECKME, PeakTMBbl, Nocyna, unbTpbl, MydenbHas nedb

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no
HanpasneHnto 021900.62 "lNoyBoBeaeHME" 1 NPOGOUNIO NOATOTOBKN HE NPEAYCMOTPEHO .
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