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MNosncuureanuan 3anuckKa

Hns ycriewHoro peluckus 3aaad, NOCTaBNEHHBIX NEpeA WKONOH, He0GXOAHMO ¢ oAl CTOPOHL
ofecne4nTh MpoYHoe OBJANEHHC IIKOMLHHKAMH MPOrpaMMHBLIM 00BEMOM 3HaHHMH W YMeHHHt u c
Apyroii - co3naTh ycnoBla i yrnyGJeHHOrO H3YuCHHA Kypca XHMHH Ui 00y4alouImXxcs,
MPOABAAIOMMX CKNOHHOCTD M HHTEPEC K XHMUHM W cobupatoinuxcs npojomxuth ofpasoBaHue B
BBICLIHX y4eOHBIX 3aBEAEHUAX ECTCCTBEHHOHAYUHOTO Mpothuis.

Lleas xypca: cucrematnzauus H yrayGnenue 3HaHui, ofydyatoluuxcs o (GpyHAaMEHTATBHLIX 3aKOHAX
obieit u HeopraHWYEeCKOil XHMHH; [PENOCTABUTE UM BO3MOMKHOCTH MPHMEHHTL XHMHYECKHE 3HAHHA
Ha NpaKTHKe,

3aoaqu Kypca:

e hopMupoBaTh oOUIEHAYuHBIE, @ TAaKXKe XHMHYECKHE YMEHHS M HaBblku, HeoOxoZuMble B
NESTENBHOCTH 3KCMEPHMEHTATOPA H MOJE3HBIC B MOBCEAHEBHOM HKHIHH,

*C03/aTh YCNOBHA A (OPMHPOBAHHA M Pa3BHTHA Y OOYYAIOLIMXCS YMCHHMS CAMOCTOATENBLHO
pabotath co cnpaBouHoilt AuTepaTypoil, COOCTBEHHLIMH KOHCMEKTAMM, APYTHMHM HCTOYHHKAMH
HHGOpMaLHK.

I'naBHoe concpanme TEOPHH XHMHYECKHX METO/IOB aHAM3A COCTABNAET XMMHYECKAs Peakiius KaK
CPeACTBO NOJyUeHHs HHHOPMALHMH 0 XHMHYECKOM COCTABE BEILECTBA, T. €. HCMONbL3YeMas Aas uenei
Ka4eCTBEHHOro K KOJIHYECTBEHHOrO aHann3a. XuM{4Yecknil aHalnn3 ocHOBaH Ha (yHAaMelTaNbHBIX
3aKoHax obmeit xumun. Ytobbl oBNaNCTh AHANHTHHECKMMH METOAAMH, HEOOXOAMMO 3HATHL CBOKCTBRA
BOAHBIX DPACTBOPOB, OCHOBHBIC MOJIOKEHHA TEOPHH 3INEKTPONHTHYECKOH JMCCOLMALHM, YCNOBHA
B33HMONEHCTBHS HMOHOB B  pAacTBOpPaX, peaKUMH KHCIOTHO-OCHOBHBIE H  OKHC/IHTEILHO-
BOCCTAHOBHTE/IbHLIE CBOHCTBA BEHIECTB. JHAHME TEOPHUH MPOLECCOB MO3BOJIAET CO3ZHATENLHO
YNPaBIATh XHMUYECKHMH PEAKLHAMH Y CO3aBaTh YCAOBHA A ONpPEACEHH BCEX NEMEHTOB HAH WX
COCAMHEHUH, MMCIOMMXCA B Hceneayemblx obbekrax. J[laHHBIE Kypc DO3BONAET PacKpbiTh
B3AHMOCBA3bL OCHOBHBIX MOHATHI: «COCTAB», «CTPOEHHE» H «CBOHCTBA» BELLECTB.

Ilpu paspaGoTke nporpammbl 3NEKTHBHOrO Kypea aKUEHT JejaicAd Ha TE BOMPOChl, YMEHHS,
KOTOpLIe B KYPCe XMMHH OCHOBHOH M CpeltHei UIKOMbI pacCMaTpHBAIOTCA HEIOCTATOUHO MOMHO HAK HE
paccMaTpHBarOTCs COBCEM, HO BXOIST B Marepuansl [MA. Xumuuyeckoe paBHoBecue H3yuaercs B
Kypce XHMHH CpejHeil 1KOMbI, HO HEJOCTATOYHO Fiy0oKO, N0ITOMY A/S YYAIUXCH OKA3LIBAIOTCH
CAOXKHBIMH 3afaud Ha Tembl «PaBHoBecue», «PaBHoBecme B pacTBopax». [lns ux peliexus
KOHKpeTHble 3HAHM® XHMHH caMH 110 cebe He nomorator; or abuTypuenta TpeByetcs
dMareMatHueckoe BuaeHue» MpodbieMbl M NEpPEeBOA XMMHYECKMX BeiHYMH B anrefpanueckue
BBIPA:KEHHA.

Tema «PaBHoBecHe B pacTBOpax» TAaKKe CHMTAETCS CHOXKHON, MOCKONLKY B HER MCTIONB3YIOTCA
NoHATHs pacTBopuMocTH, pH. Ho rnaeras cnoxHOCTL He B CaMHX JIOCTATOYHO NPOCTHIX (opMynax, a
B YMEHHH WMH HOAb30BATHCA B MIMPOKOM JHalia3one ycnosuil 3amau. [fostomy npeacrasnsercs
nenccoobpasubiM BhipaboTate Takoe yMeHHe. BBenenune noHaATHA 0 KOHCTAHTE XHMHYCCKOH peakunu
no3sosset Oojiee 060CHOBAHHO PACCYsHAATL O CMEIIeHHH XHMHYECKOTO PABHOBECHA NpH JIGHCTBHM Ha
CHCTEMY H3BHE.

B wmkonsHOl nporpaMMe BBOAATCS OCHOBHbIE TOHATHA O KOMIUIEKCHBIX coeaueHusx. OoHako
lenecoobpasHo paccMaTpuBaTL JaHHYIO TEMY 11a 3aHATHAX 3INCKTHBHOTO KYpca B PACHUIMPEHHOM
BapHanTe.

Takum ofpasom, B npouecce H3ayuenus Kypca, oOyualOLIMecs OCBAMBAIOT HOBBlE s ceBs
TCOPETHYECKUE TIOHATHSA, YYaTCH [0/Ib30BATLCH COOTBEICTBYIOUMN CIIPABOYHBIMH HaHHbIMM. [lna
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oByualomuxcs, NPeAnoNaraloiiHX CBA3aTh CBOI Oymyluiyo NpoecCHOHANBHYIO HACATENLHOCTh C
Guonorueii, MeAULIMKHOMN, CTPOHTCHBCTBOM, CCALCKHM XO3RHCTBOM, BaXKHbl 3HAHUA 00 ocobeHHOCTAX
0OBEKTOB K ABAEHHI, H3YHACMBIX KONNOHAHOR XHMHEH.

Beimonncnue fpakTHueckHX paBor crnocoGCeTBYCT KOHKpETHOMY H  TpOUYHOMY  YCBOGHHIO
00yualoUUMUCA OCHOBHBIX paifienoB ofwieii ¥ HEOPraHU4eCKoH XUMUK. O0yuatotecs 0CBaHBAIOT
NpaBHila BHYTPEHHETO PacilopsaAKa B XHMHYECKo#H Na0opaTopHy, NPHCME paloTsl, COBEPUIEHCTBYIOT
HaBbikH 0GpaLICHHA C PEAKTHBAMH, XHMHYECKO# nocyioi, npuGopam.

OcoBeHHOCTEIO IaHHOr0 Kypca ABAAETCA €r0 MPHKNA/IHAS HANPABIEHHOCTh. boibliloe 3Hauen e B
KypCce y/IeeHO H3YHMEHHIO TeX BCILECTH, KOTOPBIC OKPYHKAIOT 00y4aloiHXCs B NOBCEAHEBHOMH XH3HH,

TlaaHBpycMble pe3y/IbTAThI OCBOCHHS Kypea
B peaynsTaTe peasin3aluy Kypea y yyaumxcs 6yayT copMupoBanbl:
JTuunocmuvie ynugepcanbisie yueGHsie oeiicmeun
® YBAKEHHE K JOCTHKEHUAM XHMHH (3HAYMMOCTD M MPaKTHYECKOE NPHMEHCHHE XHMHUCCKHX 3HAHUA
H OCTHIKEHHI XHMHUYECKOi HayKn B GbITY, TCXHHUKE, MEAHUHHE),
o rpa/NAHCKKI NaTPHOTH3M, Mo60BL K PoaunHe, 4yBCTBO rOpAOCTH 32 CBOIO CTpaHy ¥ 34 POCCHHCKYIO
XHMHUYECKYIO HayKy,;
e OCHOBbI DKOJIOrMUECKOH KyJILTYphI, LEHHOCTH 310poBoro # GelonacHoro obpasa MKK3liH, OCO3HAHHE
HeoBGX0ANMOCTH TPaMOTHOrO 00pallelits ¢ BEWECTBAMH B [OBCEAHEBHON XHIHH, YCBOCHHE MpaBHI
WHIHBUAYRNBHOMO U KOIEKTHBHOTO MOBE/ICHHMA B YPE3BbIMANHLIX CHTYAUHAX, NPUIHAHHE BBICOKOI
LEHHOCTH XH3HU BO BCEX €€ NPOABMCHHAX;
o LieIEYCTPEMIIEHHOCTD, TPYA0MO0KE, CAMOCTOATENBHOCTL B NPHOGpeTeH HOBBIX 3HAHHUH H YMEHHi,
(OpMHPOBAHHH HABLIKOB CAMOKOHTPONS H CAMOOLIEHKH;
e yMEHHE BECTH JHAION HAa OCHOBE PAaBHOMNpABHLIX OTHOLIEHMH M B3aHMHOrO YBaXCHHA H NPHHATHI;
YMEHHE KOHCTPYKTHBHO Pa3peilath KOHQIIHKTbI;
enoTpeGHOCTL B yuacTHH B OOUIECTBCHHOM# KH3HH Ommxadiicro COUHANBLHOrO OKPYKEHH,
of11iecTBEHHO ONE3HO NEATENBHOCTH;
e yCTOHUMBLIH TMO3HABATENLHLIH HHTEpEC H  CTAHOBJICHHUE cumbicnoobpazyiomedi  GyHKuUn
IN03HABATEALHOTO MOTHBA,
© FOTOBHOCTSL K BbIGOPY npodmisroro obpazopaius.
Memanpedmemnsle (pezyiamugiisie pHusepcanvite ywebisie deiicmeus)
® IPUIIMMATB PeLiteHns B poGnemMHol cHTyallnH Ha OCHOBE 11ePEroBOPOB;
* OCYLLIECTBIATH KOHCTATHPYIOLIMI M NPEABOCXKILAIOUIKIT KOHTPOIB 10 PE3yNLTaty H 110 cnocoby
® eiiCTBUA; AKTYANbHbI KOHTPOAL HA YPOBHE NIPOHIBOALHONO BHHMAIIHA,
# AIEKBATHO CAMOCTOSITENBHO OLEHMBATh NPABWILHOCTb BEINOJHEHHA HEHCTBHA M BHOCHTH
HeoOX0UMBIE KOPPEKTHBL! B HCTIOAHEHHE KAK B KOHLE AEHCTBUS, TAK | N0 XOAY Cro peanv3aiiy,
* OCHOBAM NPOTHO3IMPOBANMA KaK NpeABHeHHs Gyaylux coObITHI ¥ pa3BUTHA mpolecca.
Memanpeomemitore (no3nagamensinsie yuusepcanbroie puedisie delicmeun)
® IPOBOANTL HAGMIONEHHE ¥ IKCIEPHMEHT M10/1 PYKOBOACTBOM YHHTESS;
e cO3/1aBaTh H Npeobpa3oBLIBATL MOEH U CXEMbI L1 PELICHHA 3a0aY,;
 OCYLIECTB/IATL CPABHEHHE, H KNAcCH(MKALMIO, CAMOCTOATENbIIO BHIOMPAsA OCHOBAHHA H KPHUTCPHH
LIS YKa3aHHBIX AOTHYECKHX onepauni;
® COCTABIATH TE3HChI, PA3NHYKBIE BHALL I11AHOB. 11peodpa3oBbIBaThE HH(OPMALHIO U3 OJHOTO BHAA B
apyroit;
* CTPOUTE JIOTHYECKOE pacCyIkicHie, BKIIOYalollee yCTaHOBIICHHE NPHYMHHO-CNE/ICTBCHHBIX CBA3EH;
© 00BACHATL ABNEHNA, TIPOLLECCHI, CBA3K ¥ OTHOLICHHS, BHIABIAEMBIC B XOJIE HCCIIEJ0BaHHA.
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Memanpedsentitbie (KOMMYHUKAMUGHBIE YHUGEPCATbHbIE yueOnble OelicmeiR)
® YCTAHAB/IHBATh M CPaBHHBATL Pa3HbIE TOUKH 3PEHHA, MPEKIE YEM NPHHHMATH PELICHHA U AenaTb
BBIOOP;
® apryMEHTHPOBATh CBOIO TOYKY 3PEHHs, CIIOPHTL H OTCTAHBATb CBOIO MO3UUUIO HE BpakaeOHbIM Ans
OMNICHEHTOB 00pasoM;
® OCYILECTBIIATH BIAUMHbIA KOHTPOJIb U OKa3bIBATh B COTPYAHHYECTBE HEOOXOAMMYIO B3AHMOMOMOILL;
® OpPraHM30BLIBATE M [UIAHUPOBATb y4yeOHOE COTPYAHHYECTBO € YYHTEAEM H CBEPCTHHKAMH,
OMPENENATh e W QYHKUHH Y4ACTHHKOB, criocoGbl B3aHMOCHCTBHA; NNAaHKPORaTh 0fLIKse Crnocoldsl
paborhl;
® OCYECTRIRTE KOHTPOJIb, KOPPEKLMIO, OLeHKY AelicTBuil mapTHEpa, ymeTh y0ennars;
epaGoTats B rpynne — ycraHaBnuBath pabouue OTHOLICHHS, 3(QeKTUBHO COTPYAHHYATL M
crnocoOcTBOBATL NPOAYKTHBHOM Koonepauud; MHTErpHpOBAaThCA B IPYMMY CBEPCTHHKOB H CTPOUTH
NPOAYKTHBHOE B3aUMOJAEHCTBHE CO CBEPCTHHKAMH H B3POCTbIMH;
® OCHOBaM KOMMYHHKATHBHOH pefuieKchy;
e oToGpakaTh B peun (onucanne, oGLACHEHHE) CONCPHKAHHE COBEPLIAEMBIX NEACTBHI Kak B dopme
rPOMKO#i couManu3npoBaHHoil pedn, Tak H B jopMe BHYTPEHHER peun.

IIpeomemuste yrueepcanviisie yuebite oelicmeun
® XapaKTepH30BaTs HOHHOE MpOou3BeJeHHe BOAbl, BOAOPOAHbIN MoKasaTenb W mkana pH, KOHCTaHTSI
paBHOBEeCHS pa3/IHYHbIX THIOB peaKinii, NPOTEKAIOWMX B pacTBOpax (Npou3BeEHHE pacTBOPUMOCTH,
KOHCT@HTbl AMCCOLMAUKM KMCTIOT H OCHOBaHMii, KOHCTaHTBI YCTOHUHMBOCTH KOMIUIEKCHBIX HOHOB),
nousTus OygepHsle pactBopbl, Oydepuas EMKOCTb, (a3bl, FOMOreHHBIE H FE€TEPOrEHHLIE CHCTEMBI,
KOJUIOHJHBIE PpAcTBOPB], 30MM, TeNH, MHLENIa, HUCHEepPrHpoBaHHE, KOHIACHCAUMs, NEeNTH3alus,
KOaryisius;
®3HATh NOHATHA THTPAHT, THTPYEMOE BELIECTBO, CTAHIAPTHBIA PacTBOP, TOYKa IKBHBANEHTHOCTH,
(aKkTop IKBUBANEHTHOCTH, WHIHMKATOP; YCNOBHA CMELICHHS XHMHUYECKOTO PpaBHOBECHS, BIHMAHUC
pasnuyueX (JaKTOPOB HAa YCTAHOBNEHHE H CMEUIEHHE XHMHUYECKOTO paBHOBECHA B pacTBOpax; yCioBUA
BEINAJICHHA ¥ PACTBOPEHHA OCA/KOB, 3ABHCHMOCTb MOJHOTBI OCAMACHHS OT PasNH4HbIX (aKkTOpPOB;
crnocoOb! BLIpaXEHHS KOHUEHTPAUMH pacTBOPOB KaueCTBEHHbIE peakuuu Ha Haubonee BaKHbIE
KaTHOHbI H AHHOHbI;
¢ O0LACHATL YCNOBHS CMELIGHHS TI'ETEPOTE€HHBbIX PABHOBECHA B  HACBIWEHHBIX  PacTBOpax
MaJIOpacTBOPUMBIX AJIEKTPOJIMTOB, MOHMMATh 3HAYEHHE DEaKUHH OCAXIACHHA IR XHMHYECKOro
aHAIM3a; CYIHOCTD FHApoau3a 1 6ydepHoro aeicTBHA, OKHCIIMTENBHO-BOCCTAHOBHTENBHEIE PEakUy,
peaKLny KOMILIeKkcooOpa3oBaHHsl, CYLIHOCTL MPOLEcca THTPOBaHHs, 0COOEHHOCTH NPHTOTOBNEHHA U
cTaHAapTH3alUul pabouux pacTBOPOB;
® YMeTh BLIYHCIIATH KOHIEHTPALHIO HOHOB BOJOPOAA B PacTBOPAaX CHIBHBIX H CNA0bIX DEKTPOJIMTOB,
KOHCTAHThl JHCCOLMALMM KHCJIOT, NMPOM3BEIEHHE PAcTBOPUMOCTH M0 H3BECTHOH PaCTBOPHMOCTH,
PacTBOPHMOCTE B HHCTOH BOJE MO H3BECTHOMY IPOH3BEIEHHIO PACTBOPHMOCTH; COCTAB/IATE MOJHBIE H
COKpaIEHHble HOHHBIE YPaBHEHUA XHMHUECKHX PEaKLuil, ypaBHEHHS peakuMi rHApONH3a, ypaBHEHH
OKHCJIMTENbHO-BOCCTAHOBUTENILHBIX Peakluii Ha OCHOBE 3/eKTpoHHOro OanaHca; aHANH3MPOBAThH
pe3ynbLTaThl HabnmonaeMblX ONbITOB, OOBACHATL XHMHUYECKHE PEeaKUHH ¢ TOHKH 3PEHHS H3YYaeMblX
TEOPHIi; MPOBOAHUTEL CTATHCTH4YECKYI0 00paboTKy pe3y/bTaTOB JKCHEPHMEHTA; TOTOBHTh PacTBOPLI
3a/1aHHOI KOHUEHTPaUHH, ITPHOGPECTH HABLIKH BhIMOJIHEHHA THTPOBAHUSA, ONPEAENATh BOJAOPOIHbIH
noKasareb Cpefibl;
ecobmopath npaBuia TeXHWkM Oe3omacHocTH npu oOpalEHHH € BELIECTBAMHM M XHMMYECKOH
nocyneit, naboparopHbsiM 060pyA0BaHHEM;
® IOHUMaTh BaXXHOCTb OXPaHbl OKpYxalomeii cpeapl.
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Copacpianne Kypcea

Tema 1. Kauecrsennsiii ananns (8 uacon)

Ocobennocty  aHanuTHueckoil peakuuM U cnocoObl WX BbinonHenus. TpeGoBaHue K
AHATHTHYECKHM peaKLHAM, HX 4YBCTBHUTENLHOCTh ¥ CENEKTHBHOCTb. JIpOOHBIH M cHCTeMaTHYecKHi
ananns. [lepuoavueckas cuctema JI. M. MenjieseeBa kak ocHOBa aHANHTHYECKOi KinaccH(uKauku
HoHOB. ['pynnoBbie pearentsl. JlaGoparoptoe obopynoBaHue W TeXHHKA NodyMuKpoaHanusa. [lepsas
aHaTUTHYeCKas rpynna katHoHoB. OO6was xapakTepucTHKAa KaTHOHOB NEpBOil rpynibl (KAaTHOHBI
HaTpHA, KK, aMMOHKA, MarHus). AHaIH3 cMeCcH KaTHOHOB NepBoif aHanuTHYeckoi rpynisl. Bropas
aHalMTHYecKas rpynna katuoHoB. OOuwas XapakTepHCTHKA KaTHOHOB BTOPOH  aHANIHTHYECKOi
rpynnel. JleficTBne rpynnoBoro peareHTa.(kaTHOHBI Oapus, Kansuusa) Tpetbs aHaAMTHYECKAA FpyHna
kaTHoHoB. OOlias XapakTepHCTHKa KaTHOHOB TpeTbel rpymnbl. Paszienenue e€ Ha noarpynmsl.
OGHapyxeHHe KaTHOHOB TPeTheH rpynnbl H MeaH APOOHBIM METOAOM (KaTHOHBI ATIOMHHHKSA, JKenesa
2+, 3+, mapranua, uumHka , mexn 2+). Knaccuduxauus auuonos, OcobeHHOCTH obHapyxeHue
anvoHos. [lepBas ananuTHueckas rpynna aHuoHoB(cynb(ar, kapbouar, docdar, cunukar, OGopat
HOHBI). BTopas ananuTHyecKas rpynna aHHOHOB (XAOpUA, MOAHA HOHbI). TpeThd aHanuTHYecKkas
TPYINa aHUHOHOB (HUTPHT, HHTPAT HOHBI). AHAH3 CMECH AaHHOHOB. AHAIH3 HEH3BECTHOTO BELLECTRA.

Tema 2. Koustuecrsenuniii anasans (9 wacos)

3anaun konmuecTBeHHoro aHanu3a. CoBpemeHHas KiacCH(UKAUHS METOMOB KONHYECTBEHHOTO
aHaiu3a. TouHOCTL aHANHTHYECKHX onpenencHHi. AnanuTudeckue Bechbl. ['paBuMeTpHueckuil aHanu3s,
CywHocTe M ofBnacTH npHMeHEHMs rpaBMMETpHueckoro aHanusa. [loAroroBka BemecTsa K
KOJMYECTBEHHOMY aHanu3y, Bribop menuuuubl HaBeckn. PacTBopeHHe aHaNH3MpYyeMOrO BeulecTBsa.
Ocaxnenue. ®unsrposanue. Coocaxnaenue. IpombiBaine ocaaka. BbicylinBaHHE W NPOKAIHBaHHE
ocallka. Beruucnenue B rpaBMMeTpHuecKoM aHanuie. THTpuMeTpuueckuil aHanus. [MpuHuun u
o0nacTH nNpHMEHEHHs THTPUMETPHYECKOro aHanuza. Meroasl THTPUMETPHUYECKOro aHalH3a.
Wsmeputenbhas nocyna. BeluMciieHHs B THTpUMeTpHUecKoM aHanuie MeToabl ocaauTensHOro
THTpoBaHHA.  Meroasl  komnnekcooOpasoBanus.  [lepMaHranaTOMeTpHueckoe — THTPOBaHHe.
HonometpHueckoe THTpoBaHHe,

Kanennapuo - TemaTiueckoe nnannposanne »1eKTHBHOIO Kypea
«OcnoBbl anasinTuaeckoii xumum» 11 knace, 17 wacos, 1 uac B HegeA10 co BTOPOro nosiyroans

Ner\n Tema sanaruii
KauecrBennstii ananns (8 uacon)
1 OcHOBHBIE NPUHIHKIIE KAYECTBEHHOTO aHANH3A
2 TpakTuueckas pabora Ne2 JlaGopatopHoe 0GopyloBaHHE H TEXHHKA
noJfyMHKpOaHan3a
3 TlepBas ananuTHYECKas rpynna KATHOHOB
4 BTtopas aHalMTHYeCKas rpynna KaTHOHOB
5 TpeTbs ananuTH4ecKkas rpynna KaTHOHOB
6 Kiaccugpukauus aHuoHos
7 AHUOHBI 11€pBO#, BTOpOi, TpeTheil aHANUTHYECKUX TPy
8 lNpakraueckas pabota No3 Ananus pacTBopa cofepiKailero cMech aHHOHOB
Komnuecrsennstii anasnns (10 uacosn)
9 [TpeaMeT U METOAB! KOJIHYECTBEHHOTO aHANH3A
10 [IpakTuueckas pabota Ne4 JlaGoparopHas nocyna B KONHUYECTBEHHOM aHANK3E
11 ["paBUMeETpHYECKHIT anann3
12 TutpumeTpuuecknii ananus




13

KOMI’IJ’IeKCOHOMETpH YECKOE THTPOBAHHE

14 MeToabl OCaAMTENLHOIO THTPOBAHUS

15 TTepmanraHaToMeTpryeckoe TuTposanue. MonomeTprueckoe THTpoBaKHE
16 IMpaktnueckas pabora Ne5 Onpejienenue xecTKOCTH BOJbI

17 3auer no Teme: «llpoBeAeHHe aHANH3A BEUIECTBAY
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