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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnmHa «AHaJIUTHYECKash XUMHUSD» OTHOCUTCS K JUCHUUILIMHAM 00s13aTelbHON
gactu bioka 1. Juctumummasl (Moaynu) IIpenMeTHO-MEeTOAMYECKOTO MOAYISI y4eOHOro TiaHa
OCHOBHOM TNpO(ecCHOHANBHON 00pa30oBaTeNbHOM IMPOrpaMMbl  BBICIIETO OOpa30BaHUS —
mporpamMmbl  OakajaBpuara 1o HampamiaeHuto noarotoBkd  44.03.05 Ilemarormueckoe
obpazoBanue (¢ aBymMs  NpoQWISIMH  TOATOTOBKH),  HANPABJICHHOCTb  (MPOQHIIb)
oOpa3zoBatenbHOil mporpammbl «bruonorus. Xumus», o4HOU (HOpMBI 00yUeHUSI.

JlucuumiuuHa omnupaeTrcss Ha pe3ylbTaThl 00y4eHus, cpOpMHpOBaHHBIE B paMKax
HIKOJIBHOTO Kypca «XHUMHI» WIH COOTBETCTBYIOIIUX ITUCIUILUIMH CPEeIHEro MpodeccnoHalibHOTo
o0pa3oBaHus, a TAKXKe psAAa IUCHUIUIMH Y4eOHOTro IlaHa, U3yuyeHHBIX oOydaromumucs: «O01mas
U HeopraHuyeckasi XuMus», «Perienre XuMHIecKuX 3a1auy.

Pe3ynbrarhl M3ydeHus NUCUUIUIMHBI SBISIOTCS OCHOBOW ISl M3YYEHUS IUCUUIUIMH U
MPOXOXKACHUS NMpakTuk: «Opranndeckas xumusny», «buoxumusy, «lIpukiagnas xumMus», «XumMus
OKpyXkaromed cpensl», «Heopranuueckuit cunres», «OpraHudeckuii cuHTe3», «PemeHue
XUMHYECKHX 3a7a9», « Y 4eOHask MPAKTHKA TI0 XUMHK.

1. IlepeyeHb 1UIAHHPYEMBIX PpPe3yJbTAaTOB 00y4deHusi (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO IUCHHUILINHE

Lenabl0 oOcCBOGHUS AUCHUIUIMHBI «AHAIUTHYECKas XHUMHs» SBISICTCS: H3Y4YCHHE
TEOPETHUYECKUX OCHOB XHMHUYECKHX U (U3UKO-XMUMHYECKHX METOJOB aHajiu3a, pPa3BUTHE
XUMHUYECKOT'O MBIIICHHUS.

3anaueil OCBOCHUS UCHUIUIMHBI «AHAIUTUYECKAsT XUMUSD» SBISETCS OCBOCHHE METOJIOB
aHaJIM3a MpU PeleHUH MPAKTUYECKUX 3a/1a4. B pe3ynpTaTe 0OCBOSHUS MporpaMMbl OakaiaBpuara
00yJaromuicss JODKEH OBIAJETh CIEAYIOUIMMH pe3yabTaTaMd OOydYeHHs] 1O JUCHUTUIMHE
«AHanmuTHYeckas Xumus» (B TabnMile TPEACTaBICHO COOTHECEHHWE 00pa30BaTeIbHBIX
pe3yNbTaTOB O0YYEHHS 1O AUCHUILIUHE C MHINKATOPAMU JTOCTHXKEHUS KOMIICTSHIIHH):

Kommnerenmus u OO6pa3zoBaTeabHbIe Pe3yIbTaThl TUCIUILTAHBI
WHJUKATOPHI €€ (aTamnsl GopMUpPOBAHUS AUCHIUTUIHHBI)
JOCTHUIXCHHUIA B 3HacT ymeer BJIaCCT
JUCLHUIIIINHE
[MK-1.1 OP-1 OP-2 OP-3
POJIb M MECTO MPUMEHSITh HaBbIKAMU

3HaeT CTPYKTYpY, npeaMeTHON o0acTu TEOPETHUYECKUE 0e30macHOi paboThI ¢
COCTaB U aHAJUTUYECKON XUMHUM | JIaHHBIE TI0 IPEIMETY BEIIECTBAMHU
JMJAKTHIECKUE B 00mIei TSl pEILICHUS 3a/1a4 110
SIMHUIIBI TIPEIMETHON KapTUHE HAYYHOTO npeaMeTy U
obnactn 3HAHUS. OCYILECTBIIATE
(mpenoaaBaeMoro XUMHUYECKHUH aHaIn3
npejmMeTa). Ha OCHOBE

OOLIEePUHSATHIX

METOAUK

[1K-1.2 OP-4 OP-5
YMmeer ocyecTBIsATh OCHOBHEIE METOJIBI M | OCYHIECTBISATH BBIOOD
oTOop yuebHOTO NPHUHIMIILL 0TOOpa Hauboee
COJIepKaHus ISl €TO anmnapaTypsl U 1enecoo0pa3HbIX
peanu3anyy B 060y IOBaAHHS TS METOJIOB,
Pa3IMIHBIX BBIIIOJHEHHUS HAY4YHO- cpencts u hopm
dopmax oOydeHus B HICCIIEI0BATENBCKHX 1 OpraHM3aIH




COOTBCTCTBHHU C

71a00paTOPHBIX

yueOHOTo Tmporiecca, B

tpeboBanusmu PI'OC XUMHYECKHUX padoT COOTBETCTBHUH C
0O0. JIUTAKTHYECKUMU
3a/la4aMu
I1K-1.3 OP-6 OP-7
JleMOHCTpHUPYET TPaJUIIMOHHBIE U HABBIKOM IPHUMEHEHHSI

yMeHHe pa3pabaThiBaTh
pasnudHbIe GOPMBI
y4eOHBIX 3aHATHH,

COBPEMEHHBIC METOIBI,
cpenctBa u Gopmbl
OpraHu3aluu y4eOHOro

pa3IMYHBIX METOOB,
MIPUEMOB U
TEXHOJIOTH 00ydeHus

HNPUMEHSITh METO/IBI, nporiecca u B Pa3IUYHBIX (hopmax
MIPUEMBI ¥ TEXHOJIOTHH O0COOCHHOCTH OpraHu3aINN
00yJeHHS, B TOM YHUCIIC HCIIOIb30BaHUS y4e0HOTO
UHGOPMAITUOHHBIE. COBPEMEHHBIX mporiecca.
HAyYHBIX JIaHHBIX B
OpraHu3aIu

y‘IC6HOFO mpounecca
110 JUCHHMITJIMHE
«AHamuTHYECKAs
XUMUS»

2. O0beM TUCHUIJIHHBI (MOAYJIfA) B 3aYeTHBIX €IMHUIAX ¢ YKAa3aHHEM KOJIHYeCTBA
aKajeMMYeCKHX 4YacoOB, BbIAeJEHHbIX HA KOHTAKTHYI0O padoTy o0O0y4arouuxcs c
npenojaaBaresjieM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HAa CAMOCTOSITEILHYI0 pPadoTy

00y4YAKOIIUXCSH :
VueOHbIe 3aHATHA
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3. Conep:kaHue JAMCHMIUIMHBI (MOAYJs), CTPYKTYPHPOBaHHOEe MO TemaMm (pa3aejiam) ¢
YKa3aHHEM OTBeJIeHHOI0 Ha HHMX KOJMYeCTBA aKaJeMHYEeCKHX 4YacOB M BHIOB Y4eOHBIX
3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUUECKUX HACO8 U
61006 yueOHbIX 3aHAmuil, 0pOPMIICHHBIX B BUJIEC TAOJIUIIBL:

HanmeHnoBanue pasnena u TeMm KomnnyectBo yacoB 1o ¢hopmam opraHu3anuu




00yJeHus
Jlexumm | Jlabop. | IlpakTuhy. CamocrT.
paloThl | 3aHATHA pabota
3 cemecTp

Pasnen |. BBenenue B mpeamer.
Tema 1. Brenenue. [Ipeamer ananutudeckon
XHMUH, €¢ IS U 3aa49i. Buasl aHanm3a. 4 4 - 6
MeToapl aHATTUTHYECKOM XUMHU.
Pa3nen 2. TeopeTnueckue 0OCHOBBI
aHAJIUTHYECKOH XUMHUH
Tema 2. 3akoH [OEWCTBUA MacCc Kak 2 2 - 4
TEOpETUYECKasi  OCHOBA  AHAIUTUYCCKOM
XHAMHH.
Tema 3. KuciioTHO-OCHOBHOE paBHOBECHE 2 2 - 5
Tema 4. T'ereporeHHbpIE paBHOBECHS B 2 2 5
MOHHBIX CHCTEMAaX.
Tema 5.PaBHOBecus B pacTBopax 2 2 - 5
KOMILJICKCOB.
Tema 6. OKHUCIUTEIIEHO-BOCCTAHOBUTEIIBHOE 2 2 - 5
paBHOBECHE.
Pa3gen 3. KauecTBeHHBIH aHAIN3
Tema 7. OCHOBHBIE IPUHIIUIIBI 4 4
Ka4eCTBEHHOI'0 aHajIn3a
Tema 8. KauecTBeHHBIN aHAIN3 KATHOHOB. 4 20 - 13
Tema 9. KauecTBeHHBIN aHAIN3 aHUOHOB 2 6 6

HUTOTI'O 3a 3 cemectp 24 40 - 53

4 cemecTp

Pa3znen 4. XumMuueckune MeTobl
Tema 10.00mme BOMPOCHl  XUMHUYECKOTO 1 - 3
aHajmn3a.
Tema 11. 'paBUMeTpUUECKHI METOT 2 6 - 6
Tema 12.TutpuMeTpruecKre METOIbl AaHAIN3a 8 14 - 8
Paznen 5. ®Du3uko-xuMHuUYecKue METO/IbI
Tema 13. DnekTpoXUMHUYECKHE  METOMbI 2 4 - 4
aHajan3a
Tema 14. CHeKkTpoCKONMUYECKHE METOMAbI 2 2 - 5
aHajan3a
Tema 15. MeTtonsl paszeneHus u 2 2 3
KOHIICHTPUPOBAHHUS
Paszpnen 6. MeTtpoJiornyeckue
XapaKTePUCTHKHN METO0B aHAJIN3A.
Tema  16.  MeTponoruyeckue  OCHOBBI 1 2 4
aHAJTUTUYECKON XMMHUH.

HNUTOI'O 3a 5 cemecTp 18 30 - 33

JK3aMeH

Bcero 42 70 - 86

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTIUHDL




Pasnen |. BBenenue B npeamer.

Tema 1. BBenenue. [Ipegmer anaanTuuyeckoit XuMum, ee meau 1 3aaa4u. Buapl
anajan3a. Meroabl aHAJIUTHYECKON XUMHH.

[Ipeamer aHanuTH4YECKOM XUMUU. MeCTO U poJIb AaHAIUTHUYECKOM XMUMHUM CPEIU IPYTUX
HAyYHBIX JUCUUIUIMH. AHAJUTUYECKas XUMUS U aHAIUTUYecKas ciy:k0a. Buupl xumudeckoro
aHajau3a: KAayeCTBEHHBIM U  KOJMYECTBEHHBIM W30TOIHBIM, DJJIEMEHTHBIM, CTPYKTYPHO-
rpynnoBoi((yHKIIMOHATBHBIN), MOJICKYJSPHBIN, BEIIECTBEHHBINH, (pa30BBIH; MaKpO-, MHUKPO-,
YJIBTPAMHUKPOAHANIN3;  JIOKAJbHBIM, HEpa3spyLIalOlUi, JUCTAHLUUOHHBIM, HEIPEPBIBHBIM,
BHEJIA00paTOPHBIN(TI0JIEBOM). XHMMHYECKHE, ¢uznveckue M OHMOJOTHYECKUE METOJIbI
aHAINTUYECKOW XUMUU. MeTton u mMetoauka. OCHOBHBIE XapaKTEPUCTUKU METO/I0B U METOIUK
ONpefeNieHusl:  YyBCTBUTEIBHOCTh, IMpeAena OOHAapyKEHHs, [AHAla30H  OINpeAesieMbIX
COJIepKaHUM, BOCIIPOU3BOAUMOCTD, IPABUIIBHOCTD, CEJIEKTUBHOCTD, SKCIIPECCHOCTb.
HNuTepakTuBHas ¢opma: ['pynnoBoe obcyxaenue mno teme: «llpenmer «AHaJIMTHYeCKas
XUMHS», ee HeJd M 3agaum». PaGota B mapaXx IO YCBOEGHHIO THUIIOB M Ha3HAu€HUs
1a00paTOPHOMN TTOCY/IBI.

TeopeTquCKHe OCHOBBI AHAJIUTHYECKOH XUMUH

Tema 2. 3aKkoH eiicTBHSI MacC KaK TeopeTHYeCKasi OCHOBA AHAJINTHYECKOH XUMUH.

PaBHOBecHble W  HepaBHOBECHbIE Impouecchl. Poiab  TEpMOAMHAMUYECKOTO U
KMHETUYECKOTO aCleKTOB XMMHUYECKUX PEaKkLUUi U MPOLECCOB B XMMHUECKOM aHanuze. OOmias
cxema paBHOBecu B  pactBopax. KoiuyecTBEHHbIE  XapaKTEpUCTUKH  PaBHOBECHUNA:
TEPMOJMHAMHUYECKAsE U KOHIEHTPAI[MOHHBIE KOHCTAHTHI. PacueT akTHBHOCTEW M PaBHOBECHBIX
KOHLIEHTpalUii KOMIIOHEHTOB.

Tema 3. KucioTHo-ocHOBHOe paBHOBecHe. Pa3BuTHe NpeCTaBI€HUN O KHUCIOTaX U
ocHoBaHusX. [lporomutuueckass Tteopusi. OCHOBHBIE  TIOJIOXKEHHUS  MPOTOJUTUUYECKON
tTeopun.lcronp30BaHue NMPOTONUTUYECKON TEOpUU JJIsl ONKCAHUS PaBHOBECHH B pacTBOpax U
pacmiaBax KHUCIOT U ocHoBaHumil. CBoiicTBa pacTBoOpuUTedel; HUX  KiIaccU(UKAIMSL.
Hugenupytouwmii u nuddepenuupyroniuii 3gppextsl pactBoputeneid. KoHCTaHTBI KHCIOTHOCTH
U ocHOBHOCTU. bydepnbie pactBopbl. Pacuer pH pacTBOpOB CHIBHBIX U CIAa0BIX KHUCIOT U
OCHOBaHUH, aM(pOJIMTOB, CMECel KUCJIOT WM OCHOBaHUMU, Oy(epHBIX cMecei.

Tema 4. I'ereporeHHble paBHOBecHsi B HOHHBIX cHucTremax. [IpousseneHue
pactBopuMocTU. PactBopuMocTb. DakToOpbl BIHAIOIIME Ha PAaCTBOPUMOCTh.OCaXKIeHHE.
@akTOphl, ONPEAEISAIONINE MOTHOTY OCAXKJIEHHUS: PACTBOPUMOCTH OCAXKJIAa€MOI'0 COEAMHEHUS,
IpUpoJa U KOJUYECTBO ocaauTens. uoHHas cuiaa u pH pactBopa. JlpoOHoe ocaxieHue.
PactBopeHune ocaikoB M MPEBpaIEHNE OJHUX MaJOPACTBOPUMBIX COEAMHEHUH B ApyTHE.

Tema 5. PaBHoBecusi B pacTBOpPax KOMILIEKCOB.OCHOBHBIE MOHATUS. THIIBI JIMTAH/IOB.
Tunsl koMIIeKcoB. PaBHOBecHs peakiinii KOMITIIEKCo0Opa3oBaHusa. KOHCTaHThI yCTOWYMBOCTH U
HECTOUKOCTU. DaKTOPhI, BIUSIOIINE HA YCTOMYMBOCTh KOMIUIEKCOB. HEKOTOpbIE aHATMTUYECKH
Ba)KHBIE CBOMCTBA KOMILIEKCOB.I[prMepbl HCIOIb30BaHUsI KOMILJIEKCOB.

Oprannueckue peareHThl B XUMHUYECKOM aHann3e. DyHKIMOHATbHO-aHATUTHIECKUE
rpynnsl. BiusHue CTpyKTyphl OpraHHYECKUX PEareéHTOB Ha WUX CBOMCTBA. XenmaTHBIN A deKT.
@DakTophl, OINpeNesIoNIMe CBOWCTBAa XelIaToB. TeopeTHuecKhe OCHOBBI B3aUMOJEHCTBUS
OpPraHMYECKUX pEareHToB ¢ HOHAaMU MeTauioB. IIpuMepbl NpPUMEHEHUS OpPraHWYECKUX
peareHTOB B XUMUYECKOM aHaJIN3e

Tema 6. OxucaANTENbHO-BOCCTAHOBHTE/IbHOE paBHOBecHe. YpaBHenue Hepecra.
BinsHue  XUMuUYecKMX — B3aMMOJEHMCTBMM Ha  MOTeHUWaln: BiausHue pH, BiausHue
KOMIUIEKCOOOpa30BaHusl, BIUSHUE OOpa30BaHUS MalOPACTBOPUMBIX coenuHeHui. KoHcTaHTHI
paBHOBECHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHMA.

Pa3nen 3. KauecTBeHHbIH aHAIN3



Tema7. OcHOBHBIC IPUMHIMIIBI KAYECTBEHHOI0 AHAJIN3A. 33]a4l KaueCTBEHHOTO
aHanu3a. KauecTBeHHbIN aHAIU3 Kak MepBasi CTYIEHb aHAJTUTUYECKOTO UCCIIEI0BAHHUS.
Macmradpl aHanu3a: Makpo-, IOJTYMUKPO- U yIbTPaMUKpOaHAIU3bI.
MUKpOKPHCTAUICKOTMYECKUH 1 KaleJIbHbIN aHamu3. XpoMaTrorpaguieckuit METo 1 pa3ieicHus
Y OTKPBITHSI KAaTHOHA.

Peakuun un peaktuBbl. CyXOW M MOKpBIA METOJbl aHaiu3a. [HWIbl AHATUTUYECKUX
peakuuii. TpeGoBaHMs, NpPEAbABISEMBIC K AHATUTHUYECKUM peakiusM. YyBCTBUTEIBHOCTH
aQHAIUTUYECKUX peakuuid. OTKpbIBA€MbId MUHUMYM, IpeAeibHAs KOHLUEHTpauus, MpeAesibHOe
pa3baBieHHe, MHHMMAIbHBI 00beM. VYcioBus OOHapyKeHHsT HOHOB B  pPacTBOpeE.
OO01eananuTUyYecKue, TPYINOBbIE U YacTHBIE peakiuu. Peakiuu oOHapy>KeHUsS U OTAEICHHS
MOHOB. XapaKTepHbIC U CIeU(PHUECKUE peakiuu. J[eneHne HOHOB HAa aHATUTUYECKUE TPYIIIHL.
Kucnorno-ocnoBHas knaccuukanus. CucreMaTH4eCKUil U IpOOHBIN X0/ aHaIN3a.
HNuTepakTuBHas popma: ['pynmnossie TBOpueckue 3aaanusi; Pabora ¢ HTepHET-UCTOYHHKAMH

Tema 8. KauecTBeHHBbIN aHAIU3 KATHOHOB.

Ilepsas epynna kamuonos. YacTHble peaklMM KaTUOHOB aMMOHUS, Kallusl U HaTpHs,
OTKpPBITUE WX MpPH COBMECTHOM IPHCYTCTBUHU. PellieHHe KOHTPOJBHOH 3aJaud Ha CMECh
KaTHOHOB I'PYIIIbI LIETOYHBIX METAJIIOB.

Kamuonwvt epynnvl xnoposodopoonoii kuciomsei. YacTHbIE peakIMd KaTHOHOB CBHHIIA,
cepebpa, pryrta (l). OTkpbITHE UX NPU COBMECTHOM HPUCYTCTBHM. PeleHne KOHTPOJIbHOMN
3aJ]a4i Ha CMECh KATHOHOB XJIOPOBOIOPOIHON KUCIIOTHI.

Kamuonwr epynnvt ceprnou xuciromwi. OO0IIas XapakTepUCTUKA TPYIIBl U €€ COCTaB.
YacTHble peaklMd KaTHOHOB Oapusi, CTPOHLIMS U Kaiblusd. XoJ aHanuza. KoHTponbHas 3anaua
Ha CMEeCh KaTHOHOB CEpHON KUCIIOTHI.

Kamuonwt epynnet 2udpoxcudos, pacmseopumvlx 6 wenouax (ampomepuvie 2uOpoKcuobl).
OO0wrast XapakTepUCTHKa IPYMIbI U ee cocTaB. YacTHbIe peaklUy KaTUOHOB aJIFOMUHUS, XpOMa,
HKa. OTKPBITHE UX IPU COBMECTHOM MPHUCYTCTBHH.

Kamuonwl epynnvl euopoxcuoos, nepacmeopumbvix 6 wenouax. O0mas xapakTepucTHKa
TPYIIIEI U ee cocTaB. YacTHBIE peakiny.

Kamuonul epynnvl euopoxcuoos, pacmeopumuix 8 uzdovimke pacmeopa ammuaxa. O061mas
XapaKTEPUCTHKA TPYIIBI U €€ cocTaB. YacTHeIe peakiuy KaTHOHOB HUKENs, KoOanbTa, MEIH,
kagmust, ptytu (I1). OTKpbITHE UX P COBMECTHOM MPHUCYTCTBUU.

HNurepakTuBHas ¢popma: Pabora B mapax Mo COCTaBICHHUIO CXEM aHAJIN3a.

Tema 9. Kauecmeennuwiit anaiu3 aHuoH0G.

AHuonvl nepgoul zpynnvi. YacTHbIE PEAKIIMM HA aHUOHBI KUCIIOT: CEPHOW, CEpPHUCTOH,
yroJIbHOM, KpeMHUEBOH, pochopHoi. OTKPHITHE UX NP COBMECTHOM NPUCYTCTBUU.

Anuonvt emopoii u mpemvpeit cpynn. YacTHple peakUMM Ha aHHOHBI KHCJOT:
XJIOPOBOJIOPOJIHOM, OPOMOBOIOPOTHOM, MOIOBOAOPAHOM, CEPOBOIOPOIHOM, a30THOM, a30TUCTOM
U YKCYCHOM.

HNurepakTuBHas ¢opma: ['pynnossie TBOpueckue 3aganus; Pabora ¢ IHTepHeT-HCTOUHUKAMU

Pasznen 4. XumMuuecKkne MeToIbI

Tema 10.001mme Bonpocsl XMMHYECKOro aHAIU3a. DTallbl aHaJIu3a: BEIOOp MeTo1a,
0TOOp MpOOHI, MOATOTOBKA MPOOKI K aHATTN3Y, U3MEPEHHE aHATMTHUECKOT0 CUTHaIa, 00paboTKa
pEe3yJIbTaTOB aHAIU3A.

Tema 11. I'paBumerpudeckuii Meroa. CyliHOCTh TPaBUMETPUUECKOTO aHanu3a. Mertox
BelIesieHus. Meron ocaxiaenus. Meron ortronku. Ocaxinaemas U BecoBas (opma ocajka.
Ocanku kpuctajuinyeckue u amopdubie. Beibop u pacuer ocagurtens. YCIOBHUS OCAKICHUS.
[TonnoTa ocaxxnenus. Co3peBanue ocankoB. Yucrora ocagkoB. IIpoMbiBaHue, BBICYIIMBAHUE U
IPOKAJIMBaHUE  OCAAKOB.  AHAJUTHYECKHME  Becbl.  TOYHOCTb  I'PaBUMETPUYECKOIO



aHaim3a. TepmorpaBuMmerpuueckuil  aHanu3.OnpenenceHue COAEpKaHUS CEPHOM KHCIOTHl B
pacTBope.

HNurepakTuBHas ¢opma: rpynnoBoe oOcyxkiaeHue no teme «l'paBumMerpuuyeckuii
METOoa.

Tema 12.Turpumerpuyeckue metoabl aHaau3a. CylmHOCTh TUTPUMETPHH.
TpeboBanus1, MpeabsBIsIeMble K peakiusiM B TuTpomerpun. CraHmapTHbele pacTBOphl. KpuBbie
tuTpoBaHusa. CrocoObl (PUKCUPOBAHUSA TOYKH IKBHUBAJIECHTHOCTU B TUTpUMETpuH. CriocoObl u
MeToabl TUTpoBaHHA. Croco0 NMUNETHPOBAHUS U OTACNBHBIX HaBecoK. [Ipsimoe TuTpoBaHUeE.
OO6paTtHoe TUTpOBaHUE. 3aMECTUTENbHOE TUTPOBaHUE. KOCBEHHOE TUTPOBAHUSI.
HNuTtepakTuBHasa ¢opma: YueOHas IUCKYCCHS O BO3MOYKHOCTU IPUMEHEHMS] TUTPOBAHUS IpU
aHaJIM3€ BEILECTB

KucioTHo-0cHOBHOe  THTpoBaHue.OOmas XapaKkTEepUCTHKA KHCIOTHO-OCHOBHOTO
tuTpoBanusa. CriocoObl GUKCUPOBaHUS TOUKH 3KBUBaeHTHOCTH. HaukaTopsl. Knaccudukanus
MHAUKATOPOB. TUTpOBaHME CUJIBHOM KHUCIIOTHI (OCHOBaHMS) CUIbHBIM OCHOBAaHUEM (KHCIIOTOM);
c1aboro oCHOBaHUs (KUCIOTHI) CHIIBHOM KUCIOTOM (OcHOBaHHeM). PacueT ckauykoB TUTPOBaHUS.
Pa3bop mnpumepa KHCIOTHO-OCHOBHOTO THUTpOBaHMs. Touka 5SKBUBaJeHTHOCTH. Kpusbie
TUTpoBaHusA. KHCIOTHO-OCHOBHOE TUTPOBAaHUE B HEBOAHBIX pacTBopax. Beibop unankaTopa npu
TUTPOBAHUU KUCIOTAaMHU U OCHOBaHUSMH. HAMKATOpPHBIE OLIMOKY.

[IpuroroBnenue u crangapruzauusa 0,1 M pactBopa cosnsiHOM kucinotTel. OnpeneneHue
COJIEp’KaHusl ILEJIOYU U COJbl IPU HUX COBMECTHOM HpucyrcTBuM. OmnpenerneHue amMmHuaka B
COJISIX aMMOHUSI METOJoM oOpaTHOro TuTpoBaHus. OmpeseneHne aMMHaKa B COJSX aMMOHHS
METO/I0M 3aMECTUTEIBHOIO TUTPOBAHUS.

HNurepakTuBHas ¢popma: ['pymnmnossie TBOpueckue 3ananus; Pabora ¢ IHTepHeT-UCTOUHUKAMU

OKHCINTEIBHO-BOCCTAHOBUTEJIbHOe TUTpPOBaHMe. CylIHOCTb  OKHCIUTENIBHO-
BOCCTAHOBUTEIBHOTO TUTpoBaHuA. llepmanranaromerpus. HWMonomerpus. bpomartomerpus.
Xpomaromerpusi. CriocoObl OOHapyXeHUs KOHIIA TUTPOBaHMs. MHIMKATOpbl OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHOTO TUTpOBaHHUs. [IpakTHdecKoe NpUMEHEHHE.

IIpuroroBnenue M CcTaHAapTU3alMs PacTBOpa IEpPMAaHraHaTa Kalaus IO IaBEJICBOMN
kucnore. OnpeneneHne HUTPUT-UOHOB. OmpezneneHHe XpoMa B PAacTBOpPE AUXpOMaTa Kajus.
[TpuroroBneHue u cranAapTU3aLUs pacTBOpa THOCYIb(haTa HaTpus. OnpeneneHue Meau.

Komniekcomerpuueckoe TutpoBanue.CyliHOCTb X€IaTOMETPUUYECKOTO TUTPOBAHUS.
Baxneiilune Heopranmdeckue u opranudeckue TUTpaHTel. OJITA. Kpusble TuTpoBaHU.
Crnioco0b1 oOHapyXeHUs KOHEYHOM TOYKHU TUTPOBAHUS. IIpumenenne
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

HNurepakTuBHas ¢opma: ['pynnossie TBoOpueckue 3aganus; Pabora ¢ IHTepHeT-HCTOUHUKAMU

[IpurotoBnenne u cranpapruzanus pactBopa OJTA. OnpeneneHue HUKeNs B
pactBope. Omnpenenenue kodanbTa B pactBope. OmnpeaesieHue CBUHIIA.
OcagutesbHoe THUTpPoBaHUE.CYIITHOCTh OCaIUTEIBLHOTO TUTpOBaHHSA. CrocoObl
OIpezeNIeHUs] KOHEYHON TOUKU TUTPOBAHUS B ApT€HTOMETPHH.
[IpuroTtoBneHue u craHgapTU3aLKs pacTBopa HUTpaTa cepedpa. OnpezeneHue XJIopui-
HMOHOB B PAacTBOpE.
Pazgen 5. ®usnko-xuMu4ecKkue MeTOIbI

Tema 13. DileKTPOXMMHUYECKHE METOAbl AHAIHM3A. JJIEKTPOXUMHUYECKAs LIENb U
AIIEKTpOXUMHUYecKas peakuus. Kiaccudukaims MeTo0B.

Ilomenyuomempuueckuii ananus. TeopeTU4ecKue OCHOBBI IOTEHLMOMETPUYECKOTO
TUTPOBAaHUA. JIEKTPOXUMHUYECKHE peakiuuu. MHAMKAaTOpHBIE D3JIEKTPOABI,  DJIEKTPOIBI
cpaBHeHUs. BbIOOp MHAMKATOpPHOrO 37eKkTpoAa. TpeOoBaHUs, MPEAbSBISIEMbIE K AJIEKTPOJIAM.
[TpakTHyeckoe MPUMEHEHHE MOTEHIIMOMETPUUECKOTO TUTPOBAHUS [UIsl ONPEAEIEHUS KOHEUHON



TOYKU TUTPOBAHUS B KUCIOTHO-OCHOBHOM, OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHOM, OCAaIUTEILHOM
METOJIaX TUTPOBAHUSA U METOJIe KoMILIeKkcoMeTpuu. [IpakTuueckoe npumMeHeHEe METO 1a.
Bonvmamnepomempuueckue Memoovl ananusza. Oourme CBE/ICHMUSI.
[TocrossunoTOKOBass ~ monsiporpadusa.  KonuuyecTBeHHbI — aHanmu3 U nossiporpadus.
AHaIMTHYECKHE BO3MOXKHOCTH TIOCTOSSHHOTOKOBOM mosisiporpadun. BonsrammnepomeTpusi.
Kynonomempuueckue memoovt ananuza. llpsmas xynonomerpusi. KocBennas
KYJIOHOMETpHS (KyJOHOMETpHUUYECKOe TUTpoBaHue). KoHayKToMeTprueckoe TUTPOBaHHE.

Tema 14. CnexkTpockonnyeckue MeToAbl aHaaAM3a.0NTHYECKHE METOAbl aHAIM3a.
DONEKTPOHHBIN CIIEKTP U €ro XapakTepucTUKU. OCHOBHBIE XapaKTEPUCTUKU IIEKTPOMArHUTHBIX
CIIEKTPOB. JIEKTPOHHBIE W MOJEKYJSIpHbIE CHEKTpbl morionieHus. (OCHOBHOW 3aKOH
ceeronoryomenns (OO0benMHEHHBIM 3akoH byrepa-JlamGepra- bepa), e€ro mnpuuuHBI U
cinencTBus. OnTudeckas IUIOTHOCTh. MOIpHBIA KOY(D(PHUIIMEHT CBETOMOIJIOMICHUSI W €ro
buznyecKkuil CMBICH, CBETONPOMYCKAHNE, YYBCTBUTEIBHOCTh (POTOMETPUUECKHUX ONpeAeSICHUM.
OrpanuyueHus B UCIIOJIb30BAaHUU OCHOBHOT'O 3aKOHA CBETOTOTJIOIICHHUS.

CrnocoOsl poTomeTpuuecknx u3aMepeHuil. OnTuManbHble yCIOBHS (POTOMETPUUECKOTO
aHanm3a. Meton rpagyupoBadyHoro rpaduka, Meron 100aBok. DOTOMETpUUECKOE TUTPOBAHHE.
HeoOxoaumbie ycoBHs €ro MpoBeIeHUS.

HNuTtepakTuBHas gopma: Pabora B mapax 1mo moCTPOSHUIO TPaayupOBavYHOTO rpaduka

Tema 15. Metoabl pa3aejieHUss W KOHUEHTPHMPOBAHUWs. MeToabl pa3/ieliecHUs B
aHaIUTU4YeCKON Xxumuu. KoandyecTBeHHbIE XapaKTepuCTUKu pazaeneHus. Criocoosl pasnencHus
OCHOBaHHbIE Ha W3MEHEHUU (OPMBI CYIIECTBOBAHUS OIpENeIsIeMOro KOMIIOHEHTa W Ha
pactipenesieHuy MeX Ty TByMsT HECMEITUBAIOIIUMUCS (hazaMHu.

Tema 16. MeTposiornyeckue XapakTepuCTHKH MeTO0B aHAJIM3a. 3Havamue nudpsl
u mnpaBwia okpyrienus. [lorpemnocts  ananmza.  Kinaccudukanus — morpemHoCcTen.
Cucrematnueckue NOTPEUIHOCTH, Clly4aliHbIe MOTPEITHOCTH. [TpaBUIIBHOCT®,
BOCITPOM3BOJUMOCTh U TOYHOCTh aHAJIU3a, CPEAHEE 3HAYECHUE M CTAHJAPTHOE OTKJIOHEHHE.
OcHOBHBIE TOHSTHUS KJIACCHYECKOW CTAaTUCTHKHU. JloBepurenbHbI HHTepBal. OOHapyKeHue
MIPOMAaxOB.

4. TlepeueHb YueOHO-METOAUYECKOr0 o0ecmeyeHHs] I CAMOCTOSITEJILHON PadoThI
o0y4arommxcs Mo JMCIHHILIMHE

CamocTosTenbHast paboTa CTYAEHTOB SBJsieTCsl 0c000i (opMoil opraHu3auu y4eOHOTro
npolecca, MpPEACTaBIsAIomas CcoO0OW IUIAHMPYEMYl0, IO3HABaTelbHO, OPraHMW3allOHHO M|
MCTOANYCCKHU HaIlpaBIKIEMYIO ACATCIBHOCTL CTYJACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHEC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsIeMyl0 0e3 MpsAMOH TMOMOIIM  IpernojaBaTels.
CamocTtosTenbHasi paboTa CTYAEHTOB SIBJISIETCS COCTABHOM 4acTbi0 y4eOHOM paboThl M HMeEEeT
LENIBI0 3aKpelyieHne U YriyOJeHue MOJydyeHHbIX 3HAHWM M HaBBIKOB, MTOMCK U MpHOOpeTeHne
HOBBIX 3H21HPII>1, a TaKXKXE€ BBIIIOJIHECHHUEC y‘IC6HI>IX 3aHaHHﬁ, IMOATOTOBKY K NPECACTOAIINM 3aHATUAM
U 9k3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JOKJIaA0B, BBIMTOJIHECHUC TBOPYCCKHUX, WHAWBUAYAJIbHBIX SaHaHI/II\/’I B COOTBETCTBUU C yqe6H0171
IporpaMMoil (TeMaTHYECKUM IUIAHOM U3Yy4YCHMS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh NpENJIO’KeHa MpernojaBaTesieM WM H30paHa caMUM CTYJEHTOM, HO MaTepuall
BBICTYIUICHUSI HE JOJDKEH IyOJIupoBaTh JIGKIMOHHBIM Matepuan. PedepaTuBHbIH MaTepual
CITYXXUT JOTOJHUTEIRHON WHpOpMaueil s padoThl HAa MPaKTUUYECKHX 3aHATUsAX. OCHOBHAas
1eJIb JAHHOTO BHa pabOThI COCTOUT B O0YYEHHH CTYJECHTOB METOJIaM CaMOCTOSITETIbHON pabOThI
C y‘-I€6HI)IM MaT€pHraioM. 21.]'[5{ INOJTHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B IPAKTHUYCCKUC 3aHATHA,
Tpebyercst pabora ¢ mnepBoucTouHHKamu. Kypc mpenycMmarpuBaeT camMOCTOSATENBHYIO paboTy
CTYJIEHTOB CO CHEIHalbHON nuTeparypoil. Cieayer OTMETHTb, YTO CaMOCTOATeIbHas padboTa
CTYJEHTOB p€3yJbTaTUBHA JIUIIb TOTJA, KOTJIa OHA BBINOIHSIETCS CUCTEMAaTUYECKH, IUITAHOMEPHO
U 1IeJIEHANPABIIEHHO.



3amaHus  JUIL  CaMOCTOSITENBbHON  pabOThl  MpPEAyCMAaTPUBAIOT — HMCIIOJIb30BaHHE
HEOOXOJUMMBIX TEPMHMHOB W IMOHATUH 10 mpobiematuke Kypca. OHHM HalEIMBAalOT Ha
NPaKTUYECKYI0 padOTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTepHaja 1 JEKTPOHHBIX MCTOYHUKOB HH(OpMALUY, WUTIOCTPATUBHBIX MaTEepUaoB. 3alaHus
II0 CaMOCTOSITEJILHOW pPaboTe [aroTcs IO TeMaM, KOTOpble TpeOyloT JOHNOJIHUTEIbHOM

MPOPabOTKHU.

OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB MO AMCLUUIUIMHE BKIIIOYAET
ay/IMTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSTEIbHYIO Pa0OTy CTYJCHTOB B TEUYCHUE CEMECTpa.

AynuTopHas caMoCTosTeNbHas paboTa OCYIECTBISIETCS B (POpME BBITIOIHEHHS TECTOBBIX
3aJlaHMi, 3a7a4, ITHCHMEHHBIX [POBEPOYHBIX PabOT MO JUCHHUIUIMHE. AyIUTOpHAs

camocrosiTeNbHas paborta obecriedeHa 0azoit
JIMCITUTLTHHBIL.
BHeaynuTopHas camocTosiTenbHas padbora

TCCTOBLIX MATCPHAJIOB, 3aJad I10 pa3aciiaM

ocyuiecTBiIsgeTcs B popMax:

- MOATOTOBKM K YCTHBIM OIpOCaM, K JOKJIaay, KOHTPOJBHOHN pabote, 1a00OpaTOPHBIM

pabotam.

Mamepuanst, ucnoibyemole 0 MeKyuLezo KOHMPOs yCnesaemocnmu
odyuarwuxca no OucyunIuHe

33)13![1/151 AJIA TECTUPOBAHUSA

1. Menbiie noHOB Bojopoja conepxkut 0,01 M pactBop?

| 1. HF | 2. HCI

3. HBr | 4. HI |

2. Haun6onsmee 3nauenue pH Oyner umets 0,1 M BoaHBIN pacTBop ...

| 1. CHsCOOH | 2. HCI |

3. NaOH | 4. NH4OH |

3. PacTBOp KakuX U3 MEPEYNCICHHBIX CMECEH BEIIECTB He sBJIsieTcs1 OypepHbIM?

1. . NH4CIl + NH3H20

3. CeHsCOOH + CsH5COONa

2. NaxS04+H2S04

4. Na,CO3 + NaHCOs3

4. ®enondraneut (pKegp =9) 6ecuBerern u snakmyc (pKnax.=7) okpailieH B CHHUH 1IBET B

pactBope ¢ PH

1.4 2.8 |

3.12 [4.14

5. PacTBoprMOCTB XJIOpHIa CBUHIIA TTPH TOOABJICHUH K €r0 paCTBOPY HUTPATA KaJIHS. ..

1. Ymenbmmres B 1000 pa3

3. VBenuunrcs B 2 pasza

2. YMmeHbmuTcs B 3 paza

4. He usmenurcsa

6. PeaKL[I/ISI, O6CCH€‘II/IBaIOH_[aH HanOoJIee IMOJHOE OCaXXIACHUC KaTHUOHaA ...

1.3 Ba® + 2 PO, = Bag(PO,).I1P = 6,010

1.3 Sr?* + 2 PO4* = Sr3(PO4).I1P = 1,010

2. 3Pb* + 2 PO4* = Pb3(PO4),I1P = 7,910

1.3Zn*" + 2 POs* = Zn3(PO4)oI1P = 9,110

7. Kax IMPOTCKACT MPOHECCC NUCCONMAINN KOMIIJICKCHBIX COE€IUHEHHH I10 nepBoﬁ CTYHCHI/I?

1. O6paTuMo, 1O TUIY CUIIBHBIX 3JIEKTPOJIUTOB

3. O6paTUMO, 1O TUTTY CJIA0BIX JIEKTPOJIUTOB

2. HeoOpaTtumo, 0 TUIY CHJIBHBIX 3JIEKTPOJIUTOB

4. HeoOpaTtumo, 1o TUITY CIIA0BIX JIEKTPOIUTOB

8. Bemnunna PCAIBHOI0 JJICKTPOAHOIO IMOTCHIMAJIA 3aBUCHUT ...

1. OT KOHIIEHTpaLK1

3. OT KOHIIEHTpalluu, Temreparypsl 1 pH

2. OT TeMIepaTypbl

4. Ot xoHneHTpauuu u pH

9. 1111 KakOW OKHACIUTEIbHO-BOCCTAHOBUTEIBHOM Napbl OKUCIUTENBHBIA TOTEHIMAT HEe 3aBUCUT

ot pH pacTtBopa?

| 1.Cr,0;Z /Cr¥* | 2.5,06% 1SO4* y

3. MnO* /Mn?* | 4.ClO4/CI

10. Kakumu crioco6amMu MOXHO IMOBBICUTh YyBCTBUTEIBHOCTh AHAIUTHYCCKUX PEAKITHI?

1. YBennueHneM KOHICHTPAWU IYTCM BbIITIAPUBAHUA UCCICAYCMOT'O paCTBOpa

2. VI3MeHeHneM TeMIeparypsl

3. Berenennem OPraHU4YCCKUX paCTBopHTCHCﬁ

4. BceMu BbITIeyKa3aHHBIMU CITOCOOAMH.




11.Peakiinio Ha MOH KaJusl C TeKCAaHUTPOKOOATbTaTOM (3) HATPHUsI TPOBOJSIT ...

| 1. B menouHoit | 2. meiiTpanbHO# | 3. B KHCTIO} | 4. cpena He Bmser |
12. Conu HaTpHsl OKPAIIMBAIOT IJIAMS Ta30BOM T'OPEJIKH B ... IIBET
| 1. 6nenHo-QuoneToBbIil | 2. KpacHbI | 3. ManHHOBBIIT | 4. xenrerit |

13. Tlpu B3auMoielicTBUH XJIopua cepedpa ¢ M30BITKOM aMMHUaKa o0pasyercs ...
| 1. AgOH | 2. Ag20 | 3. [Ag(NH3):]CI- pactopumsiit | 3. [Ag(NH3),]Cl- nepacTBopumbiii |
14.00HapyxeHHEe HOHOB CBUHIIA B BOJJHOM PAacTBOPE OCYIIECTBIISCTCS ...

‘ 1. mepokcu10M BOJIOpOIa ‘ 2. HUTPATOM Kajus ‘ 3. HOOUIOM Kanus ‘ 4. aMMHaKOM |
15.11pu B3anmopercTBuM xyopuaa prytu (1) ¢ pactBopoM amMmmuaka o0pasyercs. . .

| 1. Hg2(OH), | 2. Hg.0 3. [HgNH,]ClI | 4[HgNH,JCl +Hg |
16. Cosn KajbIMsl OKpAIIMBAIOT IJ1aMsl Ta30BOM TOPEJIKU B ... IBET

| 1. duoneToBslil | 2. KHPIMYHO- KPACHBIIA | 3. ManMHOBBIIT | 4. Gnenmo-3enenplii |
17. OOHapy»X€eHHE HOHOB CTPOHLIMS B PaCTBOPE B IPUCYTCTBUU MOHOB KaJIbIUsl IPOU3BOAUTCS. . .

\ 1. runicoBoii Bos1oM \ 2. IEPOKCUJIOM BOJIOPOJIa \ 3. pactBopom NaCl \ 4. cynb(umom Kams |
18. KaTroHbI CTPOHIMSA U KAJIbIUS MOKHO Pa3JEIUTh JEHCTBUEM ...

| 1. KoCrO4 | 2. (NH4)2S0s4 | 3. Na:COs | 4. (NH4)2C04 |

19. 4-1 ananuTHyeckas rpynmna katuonos ( A, Cr¥*, Zn?") xapakTepusyercs
1. oOpazoBaHreM aM(pOTEPHBIX THAPOKCHJIOB, PACTBOPUMBIX B U30BITKE IIEIOYN
2. 00pa3oBaHNEM THJIPOKCUIOB, HEPACTBOPUMBIX B M30BITKE MICIOYH
3.00pa3oBaHNEM PaCTBOPUMBIX B BOJE aMMHAKATOB
4. oOpa3zoBaHHEM TUAPOKCHJIOB, PACTBOPUMBIX B BOJIC

20. KatnoHsl Xpoma 1 aJIFOMUHUSI MOYKHO Pa3eIIUTh C TIOMOIIBIO

1. nepokcuia BOJIOpOa B aMMUAYHOM CpeJie 3. menouu
2. IepoKcHJia BOJOPOAa B KUCIIO cpejie 4. pacTBOpa aMMHuaka
21. O6HapyxeHus xenesa (3) ocyniecTBiseTcs
| 1. K 3[Fe (CN)¢] | 2. KCSN | 3. Nas[Co(NO2)g] | 4. Ko[Hgls] + KOH |
22. I'mppokcn bl 6-1 aHAIUTUYECKOM TPYNIHI ...
1. amboTepHBl, paCTBOPUMBI B U30BITKE LIEJI0UH 3. 00pa3yroT pacTBOPUMbIE aMMHUAKAThI
2. HepaCTBOPHUMBI B M30BITKE IIET0YH 4. pacTBOPUMBI B BOJIE
23. B pacTBOpE MPUCYTCTBYET .... , €CIU MPH IEUCTBUH pacTBOpA IIETOUYH 00pazyercs roryooi
0CaJIOK, YEPHEIOLU NPH HarpeBaHUU
| 1. kaTHOH MeH | 2. katnoH KoGankTa | 3. KaTHOH HUKeENS | 4. xatHoH pryTH |
24.Ha annoHsl noauaa, Opomua, cyibduia U XJ0pHuJia TPYIIOBbIM PEareHTOM SIBJISETCS. ..
| 1. xmopup Gapusi | 2. mutpar cepebpa | 3. X10pH1 MarHus | 4. et rpynmoBoro pearenta |

25. Ha docdar noH xapakTepHON peakiuen sBiIseTcs ...
| 1. ¢ MOHGICHOBOI KMAKOCTBIO | 2. C XJIOpHIOM bapusi | 3. ¢ HutpatoM Gapus | 4. ¢ |2 -Boj1oi |
26. C mepMaHraHaTOM KaJusl B KUCJIOW CpeJie HE pearupyer ...
| 1. cynpun | 2. moymn | 3. Gpomun | 4 pocar |
27. JIns oTKpBITHS KapOOHAaTa B MPUCYTCTBUHU CyNbUTa HEOOXOIUMO ...
1. pacTBOp yHapuTh U TEPMUYECKHU PA3JIOKHUTh CYIb(UT-aHUOH
2. IpeaABapUTEIbHO OKUCIUTD CYIb(GHUT aHUOH EPOKCHIOM BOJIOPO/Ia, 3aTEM B KUCIION cpefie
BbIJIETUTHh CO2 MPOMYCTUTH €0 Yepe3 N3BECTKOBYIO BOAY
3. U3BECTKOBOM BOJIOM
4. mepMaHTaHATOM KaJIUsl B KUCIIOH CpeJie.
28. Ompenenute, Kakas U3 NEPEUUCICHHBIX HUXKE COJICH MMoiBepraeTcs aHalu3y, €ClIi BOJHBIN
pacTBOpP COJIM UMEET IIEJIOYHYIO0 peaklinio, 00eClBEYMBAET pacTBOp HoJ1a, MpU AEUCTBUU KUCIIOT
BBIJICJISIET a3 C PE3KUM 3alaXxoM.
‘ 1. Kap6onat Hatpus ‘ 2. Cynbdat HaTpus ’ 3. Cynbdut HaTpus ’ 4. Hutpar Hatpus |
29. CooTBETCTBHE MEXKAY OoNpeaACIACMbIMA aHMOHAMU 1 Ha3BaHUEM PEAKTHUBOB, UCIIOJIB3YEMBIX IJIA UX

00HApY>KCHIS B BOJTHOM PacTBOpE:



OnpenaenseMblii aHUOH Peaxtus

1)CI A) HuTpart cepebpa

2) CH;COO B) sTrioBEIi crimpT

3) §* B) consnas kuciora

4) NOy I') nudennnamun
J1) xnopun cepedpa

30. CooTBeTCTBHE MEXKTY ONPEASIIIEMBIMU AHHOHAMHU M Ha3BAHUEM PEaKTUBOB, UCTIOIb3YEMbBIX
JUIsl UX OOHApYKEHHS B BOJHOM PacTBOpE:

OrnpezesnsieMblii aHUOH PeakTus

1) PO, * A) pactBop hykcrHa

2)Br b) nonnas Bona

3) SO3% B) Monu6ieHoBast )uIKOCTh
4) NOs’ I') nudennnamun

/1) xnopHast Bojga

31. CootBeTcTBHE MCKAY KaTHOHAMU U PCAKTHBAMHU, UCIIOJIB3YyECMbIMHU IS UX O6Hﬂpy>KeHI/IHZ

Karnon Peaktus

1. Al® A. TUMETUITIIMOKCUM

2. Zn* b. anuzapun

3. Mn% B. ntutu3on

4. Ni# I'. Cypuk

32. CooTBETCTBHE MEKIy KATHOHAMH M PEAKTUBAMM, HCIIONb3YEMbIMH JUISl HX OOHAPYKEHHS:
Katnon PeakTus

. K A. Ko[Hgla] + KOH

2. Fe¥ b. N8.3[CO(N02)5]

3. NH,* B. K3 [Fe (CN)G]

T. K [Fe (CN)g]

3agaHusA 1J151 KOHTPOJIbHOI padoThI

1. BrruucnauTe noTeHIMain HUKEJIEBOTO JIEKTPoAa B pacTBope, coaepskaiem 0,1
Moub/INIClou 2,6 moas/m NHa.
2. Brruucnure, npu kako BenuurHe pH HayHETCS OCaKIeHNE THAPOKCHIA

xpoma(lll) u3 0,1 M pactBopa ero conu u npu kakoil BenuuuHe pH Oyaer 70CTUTHYTO
MPAKTUYECKH MTOJIHOE OCAXJIEHUE €To.

3. Ha cxosbKO rpaMMOB YMEHBUIMTCS Macca 0CaKa OKcajlaTa KalbLus I0Cie
npoMbIBaHus ero 250 Ml JUCTUIIMPOBAHHON BOJBI.

4. W3 HaBecku conn xene3a nmosrydeHo 0,1652 T mpokaleHHOro ocajika OKCHIa
xene3a (3). CKonbKo IpaMMOB JKele3a COJIepKaloch B HaBeCKe?

5. Ha tutpoBanue 25,00 M pacTBOpa, MOJIY4EHHOTO TPU pacTBOpeHuu 3,6769 r
TexXHU4eckoro cynbpura Hatpus NaSOz7 H20 B MepHoii kos16e Ha 250 mi1, U3pacxoa0Balin
24,00 mur mepmanranaTa kams. Onpenenuts MaccoByro 1010 ( B%0 NaxSO37H20, ecmm T
(KMnOa4/Fe) =0, 005588 r/mi.

6. Ha tutpoBanue ¢ ¢peHondranennom 25 M1 pacTBopa, COAEPKAIIEero CMEeCh
KapOoOHaTa 1 ruipokapOOHaTa HaTPUs U3PAcX00BaHO 9,8 MJI, a C METHIIOBBIM OPaHKEBBIM 25
mi 0,1 H pacTBopa cepHOl KUCI0ThL. CKOJIBKO IPaMMOB TOM U JPYToil cOM coaepKUTCs B 1 11
pacTBopa.

7. [nst onpenenenus coaepxanus Kanplus K 30 M1 pacTBOpa XJIOpUIA KAIbIU
npubasieHo 40 mn 0,20H pacTBOpa 11aBENIEeBOI KUCIOTHI, U30BITOK KOTOPOH HEUTpaan3oBaH 12
mi 0,15 H pacTBOpa rugpokcua kanus. CKOIbKO rpaMMOB KaJIbLIHMs COJEPKUTCS B pacTBope?

8. K 25 mn pactBopa Hutpata prytH (1) 1o0aBuiIm n30HITOK KOMIUIEKCOHATA
MarHausi. Ha TuTpoBanue BbIACIMBIINXCS HOHOB Maruus nouwio 2,45 miu 0,05145 M pactBopa
OJTA. BoruncauTs A1 UICXOAHOTO PAaCTBOPA MOJIIPHYIO KOHLIEHTPALIMIO.
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12.
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18.

Bonpocwut ona 2pynnoeozo oocyrcoenusn
Ilo meme: «llpeamer «AHATUTHYECKAS] XUMHSD), €€ LeJU U 321a4N».

1.[IpeameT aHATUTHYECKON XUMUH.

2. Ucropust pa3BUTUS aHATUTUYECKON XUMUU

3. MecTo u poJib aHATUTHYECKON XUMHUU CPEIU IPYTUX HAYUHBIX JUCIUILTUH.
4. AHanuTHYeCKas XUMHUs U aHATUTUYECKas Ciryxoa.

Bonpocwut ona 2pynnoeozo oocyrcoenusn
ITo Teme: «I'paBuMeTpHYECKUI METOL»

1.CymHOCTbh rpaBUMETPUYECKOTO aHATH3A.

. Meron BblaEEHUS.

. Meroa ocaxaeHus.

. MeTo1 OTTrOHKH.

. Ocaxxiaemas 1 BecoBast (popma ocajika.

. Ocazku KpUCTaJUIMYECKUE U aMOP(HBIE.

. Be16op u pacuet ocagutens.

. YcnoBus ocaxenus. [lonHora ocaxneHus.

. Co3peBanue ocankoB. Uuctora ocaakos.

10 [IpombIBaHuME, BEICYIIMBAHNE M TPOKATHBAHNE OCA/IKOB.

11.AHanuTH4ecKue BECHI.

12. TOYHOCTH TPaBUMETPUIECKOTO AHAIIN3

O©Ooo~NOoOOThwWwN

Temamuxa pegpepamoe
AHaMTUYECKast XUMHUS B CUCTEME IPYTUX HAYK.
AHaTMTAYECKAst XUMHUSI ¥ SKOJIOTHSI.
Knaccudukanus MeTo/10B aHATUTHYECKONH XUMHUU.
XuMuyeckas Iocyzia u e€ NpuMEeHEeHHUEe MPY BBITNOJIHEHUN aHAJIN3a.
Knaccudukanus u npuMeHeHHE XUMUYECKUX PEaKTHUBOB MPHU BHIMOJTHEHUN aHAIIN3A.
KonnuecTBeHHBIN aHANN3, €0 3HAYE€HUE NPU PACKPBITUH, PACCIEI0BAHUU U
IIPEYNPEXKIECHUN IPECTYIIIICHUH.
['paBuMeTpUUeCKUl METO]] aHAJIN3A U €r0 IPUMEHEHHUE B UCCIEA0BAHUAX 00BEKTaX
OKPYXKarOILEeH Cpebl.
OOBEMHBIN METOJT aHATM3a U €r0 IPUMEHEHUE B UCCIEOBAHUAX 00BEKTaX OKPYKaIOIIEH
CpeJBl.
WNuaukaTopsl U UX 3HaYEHUE MPHU BBINOJIHEHNN aHAJIN3A.
[TpuMeHeHue 3Kcrpecc-MeTOA0B AJIS MOTYUYEHUS] OPUEHTHPYIOLIEH HH(pOpMAaLHH.
[TpyMeHeHre MEeTOI0B AaHATTUTUYECKON XUMUU BB UCCIIEIOBAaHUSIX 00BEKTax
OKPYXKAaroIEeH Cpebl.
[IpuMeHeHre aHATUTUYECKONH XMMUU MIPU paccieOBAHUN IKOJIOTUYECKUX
IIPECTYIUICHUH.
OnrTudueckye METOIbI aHAJIN3A.
Toxkcukooruueckass XuMHusI.
XpomoTorpaduueckuii METO/I.
Metoabl 371€EMEHTHOTO aHanu3a (3IMUCCUOHHBIN CIIEKTPATbHbIN aHaJIN3, JIa3epHbIN
MUKPOCTIEKTpaIbHBIN aHAIU3, PEHTIC€HOCHEKTPAIbHbIN aHaIH3).
MeTto/bl aHaIM3a MOJIEKYISIPHOTO cocTaBa (crekTpodoTomeTpusi, xpoMmaTorpadus,
MUKPOKPHUCTATIIOCKOIIHS).
ATOMHO-a0copOIOHHas! crieKTpockomnus. OCHOBBI METO/1a U alllapaTypHOe
odpopmiienue. [Ipumeps! onpeneneHui.



19. AtomHO-abcopOuroHHas cieKTpockonus. OnpeaeneHne coaepKaHus MUKPOIJIEMEHTOB
B TIOJINBUTAMHUHAX.

20. AToMHO-ab6coO1MOHHas crieKTpocKonust. CriocoObl aTOMU3ALUU ONPEEIIEMBbIX
as1eMeHTOB. CpaBHHUTENIbHAS XapaKTEPUCTHKA.

21. UK cnextpockonusi. OCHOBBI METO/1a, anmapaTypHoe opopmiieHIe, TpeOOBaHUS K
obpasiy. Cxema noyuenus uadopmanuu. [Tpumeps.

22. ITpumenenne UK cniekrpockonuu 171 MASHTH(PHUKALINN JIEKAPCTBEHHBIX MPETIAapaToB.

23. Ucnonp3oBanue (OTOMETPHH IUIAMEHHU B UCCIIEIOBAHUIX OOBEKTaX OKPYKarOIIEH
Cpenbl.

ﬂfl}l CAMOCMOAMENBHOU HOOZOMOBKU K 3AHAMUAM HO Oucuunﬂunepekomendyemc;l
ucnojsib3zoeambos yueﬁno-memoduqecmte mamepuaiibl:

1. Ilpoxomenko WM.B. Amnamutudeckas Xumus (Ka4eCTBEHHBIM aHAIW3): y4eOHO-
METOJMYECKOe TMocoOue JUIsl HampaBlieHWsT MOATOTOBKHM OakamaBpoB 44.03.01, 44.03.05
[legarornyeckoe oOpazoBanue Ilpoduns: buonorus. Xumus (ounas dopma oOyuenus). /
[Tpokonenko U.B. — Vibganosck: ®I'BOY BO «Yal'llVY um. N.H. Yipsuaosay, 2017. — 54 c.

2. Ilpoxomenko WM.B. AnanuTtnueckas XuMHS (KOJMYECTBEHHBIM aHanmu3): ydeOHO-
METOJIMYECKOE IMOCOOUE M0 AaHATMTUICCKOW XUMHH IS HAIllPaBJICHUS MOATOTOBKH OaKallaBpOB
44.03.05 ITeparoruueckoe obpazoBanue IIpoduns: buonorus. Xumus (ounast hopma 00ydeHus )
u 06.03.01 buomorus / Ilpokonmenko M.B. — VYawpsHoBck: ®I'BOY BO «Ynl'TlY um. W.H.
ViesgaoBay, 2017. — 45 c.

5. IIpumepHble OLEHOYHbIE MAaTepHAJbl [JIsi MPOBEAEHUS] TeKYyUero KOHTPOJS
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAIUM 00yYaIOIIMXCS M0 IUCHUIIIHHE

Opranu3anus 1 NIpoBeJlecHHe aTTecTAlUH 0aKajaBpa

®I'OC BO B cooTBEeTCTBUM € MpHUHIMNAMU BoNOHCKOro mporecca OpUEHTHPOBAHBI
NPEUMYLIECTBEHHO HE Ha cooOlleHue oOyyaromeMycs KOMILJIEKCa TEOPETHYECKUX 3HaHUM, HO
Ha BBIPA0OTKY y OakangaBpa KOMIETSHIIUN — IMHAMHYECKOTr0 Habopa 3HaHWUM, YMEHUM, HAaBBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPbHIE IMO3BOJIAT BBIYCKHHKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE Tpy/Ja ¥ YCHEIIHO IPOo(eCCHOHATIBHO PEaIn30BbIBATHCS.

B npouecce oneHku 6akanaBpoB HEOOXOANMO UCIIONB3YIOTCS KaK TPAJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpOJsA. IIpu 3TOM MOCTENEHHO TpaJULMOHHbBIE
CpPEICTBa COBEPIUCHCTBYIOTCA B PYCI€ KOMIIETEHTHOCTHOIO IOAXOJa, & HMHHOBAIMOHHBIC
CpescTBa aalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IPAKTHUKE.

Ileab npoBeaeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHUs OOPa30BaTENbHOW MPOTpPaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBaHHOCTH 00pa30BaTEIIbHBIX PE3YIbTATOB.

IIpome:xkyToyHast arrecTanMs OCYIIECTBIIETCS B KOHLE CEMECTpa M 3aBepllaeT
W3y4€HUE AUCLUIUIMHBL, IOMOTaeT OLEHHUTh KPYIIHBIE COBOKYIMHOCTH 3HAaHWW W YMEHUH,
(dbopMHpOBaHUE ONPEIEICHHBIX KOMIETEHIIHH.

OLEHOYHBIMM  CPEICTBAMU TEKYILIErO OLICHWBAHMS SBISIFOTCS: JOKJIAA, TECTHl 11O
TEOPETUYECKUM BOINPOCAM JUCIUIUIMHBI, 3alluTa MpakTUYeckux padbor u T.nm. KoHTpousb
YCBOEHHs Marepuajla BEIETCS PpEryjspHO B TEUYEHHE BCErO0 CEMECTpa Ha MPaKTHYECKHX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne CPEACTBA OIEHUBAHUSI, OOGpazoBarenbHbIe
o/ VICTIOJIb3YEMBIE ISl TEKYIETO OLCHUBAHUS Pe3yIIbTaThl TUCIATIIHHEL




nokasaressi GOpMUPOBaHUS KOMIETEHIIUN

OneHouHble CPEACTBA IS TEKYLEH
aTTecTaluu
OC-1 KontponbHas pabora

OC-2 Pemenue 3amau
OC-3 3amura pedepara
OC-4 JlabopatopHas paboTa

OC-5 TectupoBanue

OuneHoyHbIe CPpeACTBA JJIs1 IPOMEKYTOYHOM
aTTecTalMu
3a4eT (3K3aMeH)

OC-6 Dx3ameH B (hopMe yCTHOTO
co0eceoBaHuUs

OP-1
POJIb U MECTO TPEIMETHOM 00IacTH
OpPraHMYECKOT0 CHHTE3a B 00IIei
KapTUHE HAy4YHOT'O 3HAHUS.
OP-2
MIPUMEHSITh TEOPETHYESCKUE TAHHBIC
10 IIpEAMETY ISl pELICHUS 3a/1a4 110
peIMETy U OCYIIECTBISITh
XUMHYECKHUI aHaIu3 Ha OCHOBE
OOLIETIPUHATHIX METOTUK
OP-3
HaBbIKaMU 0€3011acHOM paboThI ¢
BElIECTBaAMHU
OP-4
OCHOBHBIC METOJIbI M IIPUHITUITHI
ot0opa anmnaparypsl 1
000pyIOBaHUs JJIsI BEITIOJTHEHUS
HAy4YHO-UCCIICIOBATCIILCKUX U
71ab0pPaTOPHBIX XUMHUYECKHUX padoT

OP-5
OCYIIECTBIISATH BEIOOP HanboIee
1eJIeCO00Pa3HbIX METOIOB,
CpeAcTB U (OPM OpraHu3aluu
y4e0HOTr0 Mpolecca, B COOTBETCTBUH
C IMJAKTHYCCKHUMMU 3aJadaMUu
OP-6
TpaAulIUOHHBIC 1 COBPEMCHHBIC
METOJBI,
cpencTBa u (popMbI OpraHu3aluu
y4eOHOro Impoiecca u
0COOCHHOCTH HCTIOIb30BAHUS
COBPEMEHHBIX Hay4YHbIX JTAHHBIX B
OpraHu3alyy yaeOHOoro mnpoiiecca 1o
JUCHUIUIMHE «AHAIUTHYECKAS
XUMUSI

OP-7
HABBIKOM MTPUMEHEHUS Pa3IMIHBIX
METOJIOB, IPUEMOB U
TEXHOJIOTHI 00y4eHUs B Pa3INUHBIX
(hopMax opranuzanuu yueOHOro
npolecca.

IIPOrpaMMBbI

MPEACTABICHBI

Onucanue OIICHOYHBIX CPCACTB U HCO6XO,[[I/IMOFO OGOpy,I[OBaHI/IH (I[eMOHCTpaI_[I/IOHHOl"O
MaTepI/Iana), a TaK XC mpoucaypbl M KPUTCPpHUH OLCHHUBAHUA HHIAUKATOPOB JOCTHKCHUA
KOMHCTGHI_II/Iﬁ Ha pas3IMYHBbIX 9TallaX UX (I)OpMI/IpOBaHI/ISI B IIPpOICCCC OCBOCHUA O6paBOBaTeHLHOﬁ
B q)OHJIG OLCHOYHBIX CPEACTB I TEKYILICTO KOHTPOJIA
YCIICBACMOCTHU U HpOMG)KyTO‘-IHOﬁ arTeCTaiuu 110 JUCIHHIIIIMHE «XuMHs oxpyma}omeﬁ CpcabD».

Mamepuanwi, ucnonvzyemoie 011 MmeKyuie20 KOHMPOAA yCneeaemocmu
o0yuaruwuxca no OucyunIuHne




MaTepI/IaJ'IBI AJI1 OpraHru3aliuu TCKYIHeﬁ arreécrauuu npeaCcTaBJICHEL B m.5 IporpaMMmbl.

Mamepuanwl, ucnoyb3yemole 01151 RPOMENHCYMOUHO20 KOHMPOSL YCREe8AEMOCU
odyuarowuxca no oucyuniune

OC-6 Jx3ameH B (popMe YCTHOTO codeceq0BaAHUSA

IlepeyeHb NpUMepPHBIX BONIPOCOB K 3Kk3aMeHy ( 3 cemecTp)

1. [Ipeamer «AHAIUTUYECKONU XUMUNY, €€ 3HAUCHHUE U 3aJa4H.

2. Pa3Butre aHanuTHYECKON XMMMHM, BKJIAJ PYCCKHMX YYEHBIX B PAa3BUTHE aHATUTHUYECKOMN
XUMUU.

3. CBs13b QaHAIUTUYECKON XUMUU C APYTUMH TUCHUILUIMHAMHU

4. OCHOBHBIE THITBI XUMHUYECKUX PEAKIIUN, UCTIOJIb3YEMbIX B aHATUTHYECKON XUMUH.

5. XHWMHYECKOE PABHOBECHME B TOMOIEHHBIX M T€TEepPOreHHbIX cucremMax. KoHCTaHTbI
paBHOBeECHS.

6. [IpoTonuTnyeckue paBHOBECHUS B BOJIE.

7. ABTOIIPOTONN3,  KOHCTAaHTa  aBTOMNPOTOJIM3a  HOHHOE  IPOM3BEICHHUE  BOJBI.
XapakTepucTruKa KUCIO0T U OCHOBaHUM.

8. [Iporonutnyeckne paBHOBecHs. [IoHATHE O HPOTOIUTHYECKOM TEOPUM KHCIOT U
OCHOBaHH.

9. [TonsiTHe KUCIIOTHI U OCHOBAHUS C TOUKH 3peHust Teopuu bpencrena u Jloypu.

10. [Iporonutnyeckoe paBHOBecue. KOHCTaHTBI KHCIOTHOCTH, OCHOBHOCTH U HUX
nokasarenu.pH pacTBOPOB CIIa0BIX KUCIOT | CIaOBIX OCHOBAHHUHU.

11. Pacuer pH B pacTBOpax CHIIBHBIX KUCJIOT U OCHOBaHUM.

12. Brnusiane konuentpanuu Ha 3HadeHue pH. 3akon passenenust OctBanmpia. Pacuer pH

OJIHOOCHOBHBIX 1 MHOTOOCHOBHBIX KHCJIOT U OCHOBaHMIA.

13.  Bydepnsie cuctemsl. 3Hauenust pH OydepHBIX pacTBOpPOB.

14.  Ilpumepsl OydepHbix pacTBopoB. Dopmyna pacuera pH Oydepnoit cmecu. Xumusm
OydepHoro neiicTBusl.

15. OKuCIUTEeNbHO-BOCCTAHOBUTENIBHBIE PEAKIMHM B AHAJUTUYECKOM XMMHUHU. YpaBHEHHE
HepHcra.

16.  CranpmaptHeli ¥ peaJbHBI  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  IMOTEHIMAIBI.
Hampasnenne oKuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI.

17.  Tumsl u cBOWCTBAa KOMIUIEKCHBIX COEMHEHUH, UCTIOJIBb3YEMbIX B AHAIUTUYECKON XMUMHUU.
KonnuecTBeHHas XapakTepHUCTUKa peakui KOMIUIEKCOOOpa30BaHUs: KOHCTaHTa yCTOMYMBOCTH
U HECTOUKOCTH. BinsHue pa3zinnuHbIX (akTOpoB Ha MpoLecC KOMITIIEKCOOOpa30BaHusl.

18.  Hcmonp3oBaHME KOMIUIEKCHBIX COEAMHEHWH [UIS pa3fefieHHus, KOHIICHTPUPOBaHUS,
MacKHpPOBaHUS, OOHAPYKEHUSI, OTIPEJICIIEHUS JIEMEHTOB.

19. I'eTeporennbie paBHOBECHS B aHAJIUTUYECKOW XMMHH. [IpousBeneHne pacTBOPUMOCTH.
PactBopumMocTs ocaakoB. PakTopbl, BIKUAIOIINAE HA pACTBOPUMOCTb.

20. Krnaccudukannm kaTnoHOB. AHalIW3 cMecell KaTHOHOB. ['pymoBbie peakTHUBBI

21. Karuonsl 1 rpynmsl

22. KathoHsI 2 rpyIIbl

23. KaTuoHs! 3 rpymnisl

24. KatnoHsI 4 rpyIibl

25. KaTnoHbI 5 rpymniibl

26. KatnoHs! 6 rpyIibl

27.KauecTBEeHHBII aHATU3 aHHOHOB



10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

21.

Ilepeyens npuMepHBIX BONPOCOB K 3Kk3aMeHy ( 4 cemecTp)

OCHOBHBIE THUIMBl XUMHYECKUX PEAKIMI, HCIONb3YEeMbIX B AHAIUTHUYECKOM XUMUHU.
XHUMHYECKOE DPABHOBECHE B TOMOIEHHBIX M TE€TEPOreHHBIX cHucTemMax. KOHCTaHThI
paBHOBECHS.

[IporonuTnyeckne paBHOBecHs B BOAE. ABTONPOTOJIM3, KOHCTAHTa aBTONPOTOJIM3A
MOHHOE MPOU3BEIEHUE BOJbl. XapaKTEPUCTUKA KUCIOT ¥ OCHOBAHMM.

[Iporonutuyeckne paBHOBecusa. [loHsATHE O NPOTOJIUTHYECKOW TEOPUM KHUCIOT U
ocHOBaHUM. IloHsATHME KHUCIIOTBI M OCHOBaHUSA C TOYKHM 3pEHHUS Teopuu bpeHcrena u
Jloypu.

[TporonuTnyeckoe paBHOBecue. KOHCTaHTBI KHCIOTHOCTH, OCHOBHOCTM U  HX
noka3arenu.pH pacTBOpoB ci1aObIX KUCIOT M cIabbIX OCHOBAHUU.

Pacuer pH B pactBOpax CHIIBHBIX KHCJIOT U OCHOBAaHWHU. BiusHHE KOHILIEHTpauWd Ha
3HaueHue pH. 3akon paseenenuss OctBanbaa. Pacuer pH O/JIHOOCHOBHBIX H
MHOTOOCHOBHBIX KHCIJIOT M OCHOBaHU.

bydepubie cucrembl. 3Hauenuss pH OydepHbix pactBopoB. IIpumepst OydepHbIX
pactBopoB. ®opmyia pacuera pH OydepHoii cmecu. Xumusm OydepHOro 1eiCTBUS.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUNA B AHATUTUYECKOM XUMHUU. YPABHEHUE
Hepucra. CtangapTHblii 1 pealbHbI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC TTOTCHIIHAIIBI.
HamnpaBnenue oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.

Turbl 1 CBOMCTBA KOMIUIEKCHBIX COCIMHEHU, UCIIOJIb3yEMbIX B aHAJTUTUYECKON XUMUMU.
KonnuecTBeHHass XapakTepUCTHUKAa peaKIUil KOMILIEKCOOOpa30BaHMS: KOHCTaHTa
YCTOMYMBOCTA U HECTOMKOCTU. BimsHue pa3nuuHbix (GaKTOpOB Ha Ipolecc
KOMILIEKCOOOpa30BaHusl.

Hcnonp30BaHWE KOMIUIEKCHBIX COEAMHEHMM JUIsl pa3/ieleHMs, KOHLIEHTPUPOBAaHMS,
MacCKHPOBaHHUs, OOHAPYKEHUS, ONIPEICTICHUS SJIEMEHTOB.

I'eTeporennble paBHOBECHS B aHAIUTHYECKOM Xumuu. [IpowsBeneHne pacTBOPUMOCTH.
PactBopuMocTs ocankoB. DakTopskl, BIHUAIONUIME HA PACTBOPUMOCTD.

VYcnosue ob6pazoBanus ocaakoB. J[poOHoe ocaxkaeHne U JpoOHOE pacTBOPEHHE OCATKOB.
[lepeBoag OIHHUX MAaIOPACTBOPUMBIX JIIEKTPOJIUTOB B Jpyrue. BiusHue paznuyHbIX
($akTOpOB Ha MOJHOTY OCAXKIECHHS OCaJKOB U UX pPaCTBOpPEHUE.

BnusHMe MOCTOPOHHUX 3JEKTPOJIUTOB HA PACTBOPUMOCTh MaJIOPACTBOPUMBIX CHUIIBHBIX
anektponnuToB. ConeBoit apdekt, onpenenenue. dopmyrna pacyera pacTBOPUMOCTH B
MPUCYTCTBUU OJJTHOMMEHHBIX KATUOHOB MJIM aHUOHOB.

Metoasl pa3jieneHuss M KOHIEHTPUPOBaHHUS BemecTB. Kiaccuduxamus ©u KpaTkas
XapaKTepUCTHUKAa  JTUX  METOAOB  (WCMapeHue,  OCaKIEHUE,  COOCaXICHUE,
KPUCTAJUTH3AIIM, SKCTPAKIIHS, aicopO1msi, XpoMatorpadusi).

N30uparenbHOCTh XUMUYECKUX peakiuii. Kimaccudukaius peareHToB B aHATUTHYECKUX
peaknusax (MPUBECTH TPUMEPHI  CHEHMUPUYHBIX, H30UPATETBHBIX MW  TPYIIOBBIX
pearenToB). CriocoObl yBenHueHUsI U30UpaTeabHOCTH. [IpuMepsl.

CuctemMaTH4eCKU 1 APOOHBIM METOIBI KAYECTBEHHOTO aHAJIN3a.

OO01mas XxapakTepuUCTHKa AaHATUTHYECKHUX TPYII KATUOHOB U aHAIU3 CMECH.

OO61as xapakTepuCTHKa AHATUTHYECKHUX TPYIII aHHOHOB 1 aHAJIU3 CMECH aHUOHOB.
OlneHKa METOJIOB aHajIu3a Mo BOCHPOU3BOAUMOCTU U MPaBUILHOCTH. MeTposiornyeckas
XapaKTepUCTHKA METOJOB aHAIN3a M0 MPaBUIBHOCTH.

Knaccudukanus ommboKk KOIWYecTBEHHOro aHanmm3a. Cucremarnyeckas ommOKa, ee
HMCTOYHHKHU.

Craructudeckas 00paboTKa pe3ylbTaTOB aHaIN3a. 3aKOH HOPMAIBHOTO pacIpeIeIeHHs
ciy4aifHbIX omuOok. CpeqHee 3HaUE€HUE, TUCIIEPCHsl, CTAHAAPTHOE OTKIOHEHHE.

Dramnbl XMMHYECKOro aHanu3a. BeIOop MeTona aHalM3a M COCTaBJICHHE CXEM aHalu3a.
AOcomoTHbIe (0€39TaTOHHBIC) M OTHOCHUTEIBHBIE METOIbl aHan3a. AHATUTHYECKHM
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curHan u nomexu. OO0beM wuHPoOpMaIMKM B aHAIUTHYECKOM curHaie. CrocoObl
OIpeCIICHUs COAEP/KAHUSA 110 JaHHBIM aHAIMTUYECKUX U3MEPECHUM.

I'paBuMeTpuueckuii  (BECOBOI) aHalM3, €ro OCHOBHBbIE JTambl. Bo03MOXHOCTH
IpaBUMETPHUH U 00acTh NpuMeHeHus. Popma ocakaeHus U BecoBas popma, TpeOOBaHUS
K HUM. Pacuer pe3ynbraToB aHanmsa. ['paBuMeTpuueckuil (aHamUTHYECKHi) (hakTop
nepecuéra. [Ipumepsl onpeaeneHui.

Pacuer BenuuyuMHBI HABECKM B TPaBUMETPUYECKOM aHanm3e. Pacder kosmmuecTsa
ocagutens. Pacyer oObema mnpoMbIBHOM kuakocTH. OOpaboTka pe3ysnbTaToB
IPAaBUMETPUYECKOT0 aHaIn3a. BBIYKMCIIEHHE ITPOLICHTHOIO COACPKAHUS OIPENEIIIEMOrO
KOMIIOHEHTa. BrIBO/I (hOpMyJIbl aHATTM3UPYEMOT'O COEIUHEHMSL.

CriocoObl BBIpaKEHUSI KOHLEHTpAIMii BEIIECTBAa B pacTBOpe. B3amMocBs3b MexIy
pasIMYHBIMM  CIIOCOOAMHU  BBIPAKEHUS KOHLeHTpauuu. Pacuér kosimyecTtBa MOJb
HKBUBAJICHTOB BEIECTBA C HCIIOJIB30BAHUEM MOJIIPHOM KOHILICHTPALlMA SKBHUBAJICHTA,
TUTPA U TUPA IO OIPEIEIIIEMOMY BELIECTBY.

TutpuMerpuueckuil aHanu3, ero 3azadn U Mertonsl. Kiaccupukauus meTonos
TUTPUMETPUM 1O TUIY XMMHUYECKOH peakiuu. TpeOoBaHUS K peaklusM, JISKaIUM B
OCHOBE THTPHMETPHUU. 3aKOH HKBUBaICHTOB. OCHOBHBIE pacueTHbIe (OPMYJBI IPH
TUTPUMETPUUECKUX KOJIMYECTBEHHBIX OIPEIECICHUSAX.

Turpumerpuueckue METOABl aHanu3a, TpeOoBaHua K peakumusaMm. Kiaccubukarms.
Mertonbl npsimoro TUTpoBaHusi, oopatHoro. Ilpumepsl. Pacuetnsie ¢popmynbsl. CiocoOsl
OIPENEICHUM: OTAEIbHBIX HABECOK, AJIMKBOTHBIX YACTEH.

KpuBast TuTpoBaHusi ci1iaboro OCHOBaHMS CHUJIBHOM KHCJIOTOM — pacyéT TOYKM Hayaja
CKauKa, TOYKM KOHIIA CKa4yKa M TOYKH SKBUBAJECHTHOCTH. Buj KpUBOM TUTPOBaHHUS U €€
xapakrepucTika. Beibop nunaukaropa.

KpuBas TUTpOBaHHs CHIBHOTO OCHOBAHMS CHJIBHOM KHCIOTOM — pacy€T TOYKHM Hayaya
CKayKa, TOYKM KOHIIA CKaYKa U TOYKU DKBHUBAJICHTHOCTH. Bux KpuBOil TUTpOBaHUA U €€
xapakrepucTrka. Beibop nunamnkaropa.

Anxanmumerpusi. OmnpeneneHue KHCIOT — BBIOOp TUTpPaHTA, YCIOBUS THTPOBAHUS U
onpejieiecHue KOHEYHOW TOYKM THUTpoBaHMs (MHAMKATOp). PacuérHbple ¢GopMyb.
IIpumepsl.

CnocoObl TUTPOBaHUS — IPSIMOE, 00OpaTHOE, 3amMelieHns. VX CyIHOCTh U CpaBHUTENbHAS
XapaKTepUCTHKA. 3aKOH 3KBUBAJICHTOB U pacuéTHble (popmyisl. [Ipumepsr.
Kucnorno-ocHoBHoe TuTpoBanue. KpuBas TUTpoBaHMsS cl1a0OW KHCIOTHI CHIJIBHBIM
OCHOBaHMEM — pacy€T TOYKM Hayajga CKayka, TOYKM KOHIA CKauyka ¥ TOYKH
HKBUBAJIEHTHOCTU. By KpruBO# TUTpOBaHUS U €€ XapakTepucTuka. Beibop nHaukaropa.
KpuBass TUTpOBaHMS CHIBHOIO OCHOBAaHUS CHJIBHOM KHMCIOTOM — pacdy€T TOUKHM Hayaja
CKauKa, TOYKM KOHIIA CKayKa M TOYKH SKBUBAJECHTHOCTH. Buj KpUBOM TUTPOBaHUS U €€
xapakrepucTika. Beibop nnnukaropa.

KucinorHo-ocHoOBHOe TuTpoBaHMe. KpuBas THUTpOBaHUS CHUIBHOM KHCIOTBHI CHIIBHBIM
OCHOBaHMEM — pacy€T TOYKM Hayajga CKayka, TOYKM KOHIA CKauyka M TOYKH
SKBUBAJIEHTHOCTU. By kpuBoi TUTpOBaHUS U €€ XapakTepucTuka. Beibop uHamkaropa.
KucnotHo-ocHoBHOe TuTpoBaHue. Paboune pacTBOpHl M CIIOCOOBI MX IMPUTOTOBIICHHS.
OnpeneneHre TOYHOW KOHIEHTpPAUMH KHUCIOT M Iienoyed. CTaHgapTHBIE BEIIECTBA,
IIPUMEHSIEMbIE B METO/I€ KUCIIOTHO-OCHOBHOI'O TUTpOBaHus. IIpumepsl.

Aupnmumetpus. OrpeneneHre OCHOBAaHUII — BbIOOp THUTpaHTa, YCIOBUS THUTPOBAHUS U
olpesielieHne KOHEYHOW TOYKM TUTpOBaHUsS (MHAuKaTop). PacuérHbie Qopmymsl.
IIpumepsl.

KucnorHo-ocHOBHBIE MHIMKATOpbl. MexaHu3m ux naeiictBus. MHTepBan mnepexona
okpacku (MIIO) u mnoxazarens tutpoBanus (pT) wuuaukaropa. IlpunHuun BbeIOOpa
KHCJIOTHO-OCHOBHOT'O MHAMKaTopa. MHaukaTopHas ommoka. [Ipumeps.
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OxucnurenbHo-BoccTaHOBUTENbHOE THTpoBaHue (OBT). TpeOGoBanus K peaxiusM,
nexaiuM B ocHoBe OBT. Knaccudukanus MeTo0B 0 TUITy TUTPAHTA U OIpEJesIeHUE
KOHEYHOM TOYKU TUTPOBAHMS B 3TUX METOAAX.

[Tepmanranaromerpusi. CylmHocTs MeToa. TUTPAHT, €ro NPUroTOBJIEHUE, XPaHEHUE U
CTaHJApTH3aIMs. Y CIOBHS TUTPOBAHUSA M (PUKCHUPOBAHUE KOHEYHOW TOYKM TUTPOBAHUSI.
[TpumeHnenue a5 onpeeneHus BEUeCTB, IPUMEpHI.

[TpuroroBneHue, XpaHeHHE U OMpEeCHHEe TOYHOM KOHLEHTpPAIMH pabovyero pacTBopa
nepMaHrasara kaius. I[lpumenenue B ananuse.

Monomerpus. O6mas XapakTepUCTMKA MeToia. MOJOMEeTpHYecKoe —OIpeieleHHe
OKHMCIIUTENeH Ha IpUMepe ONpejaereHHus HOHOB Menu. PaGouuil pacTBOop M ycinoBus
TUTpOoBaHus. Pacuérabie hopmyIbl.

Kommnexkconomerpus. BakHeiline KOMIUIEKCOHBI, IPUMEHSEMblE B XUMHUYECKOM
ananmuze — OJITA, tpunon b. CoctaB 1 cBONCTBa KOMIUIEKCOHATOB METAJLIOB. Biusinue
KHCJIOTHOCTH Ha 00pa30BaHUE KOMILJIEKCOB.

OcamutensHoe TuTpoBanue. CymHocTs MeToa. Kiraccugukaryst METo10B 10 TUTPAHTY.
KpuBast ocaauTenbHOro THUTPOBAaHUS — pAacy€T TOYKM Hayala CKAayka, TOYKM KOHIIA
CKayKa ¥ TOYKHM IKBUBAJICHTHOCTH. Bua KpuBoil TUTpOBaHUS U €€ XapaKTepUCTHUKA.
[Torennomerpuueckoe  tutpoBanue. CymHocTs  Mertoga.  MHTerpanbHas u
muddepeHnraibHas  KpUBbIE TOTECHIMOMETPHUYECKOTO THUTPOBAHHUSA, OIpEIesICHHE
9KBUBAJIEHTHOr0 00b&Ma TUTpaHTa. IHIMKAaTOPHBIE 3JIEKTPO/IbI U 3JIEKTPOAbl CPAaBHEHUS
B KHCJIOTHO-OCHOBHOM ITOTEHLINOMETPUYECKOM TUTPOBAHUU, UX XapaKTEPUCTHKA.
Crnektpodoromerpuss B Y® u Buaumoil oOmactu. Buj 37eKTpPOHHBIX CIIEKTPOB
norsonieHus. 3akoH byrepa-JlamGepra-bepa. ®@u3nyeckuii CMBICT BXOISIIUX B HETO
BeMYMH. Mcronb30BaHue ero B KOJIMUECTBEHHOM aHAIIU3E.

Meton tonkocnoiHoi xpomarorpaduu (TCX). [TonsmkHble W HENOJABMKHBIEC (ha3bl B
TCX, tpeboBanus k HUM. CriocoObl IeTeKTHpoBaHUs NATeH. DAKTOp ylepKUBaHUS B
TCX. Ilpumenenue TCX nns unentuduxanuu Bemects. [Ipumepsl.

Kpurepun oueHnBaHus 3HAHUI 00Y4YAIOIIUXCH 110 JUCHHUILIMHE
Dopmuposanue 6ANILHO-PEUMUH2060U OYeHKU pabombl 00yYaAIOUUXCSL

ITocertenne Pabora Ha
Ilocemenune
N MPAKTUYECKHUX | MPAaKTHUECKUX | DK3aMeH
JIEKIIAHA .
3aHATUN 3aHATUAX
Pas6amnoBka 1o 12 x 1=12 20 x 1=20
304 6aymioB 64 Gama
3 cemectp BHJIaM paboT OaJoB OasoB
CymmapHsbIi 12 6annoB 20 GayoB 336 4000a10B
Makc. 0anI max max max
TTocemenne Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKIIAI N
3aHATHI 3aHATUAX
Pasz0aiuioBka o 15x 1=15
9 x 1=9 GamioB 212 GamioB 64 danna
4 BHJIaM paboT OaJoB
cemectp | CymmapHbIi 24 6amna 236 GamnoB 300 GamnoB
9 GayitoB Max
Makc. 0at max max max

Kpumepuu oyenusanusa pabomwl obyuarowezocs no umozam 3 cemecmpa

Ouenka bauawsl (4 3E)
«OTIINYHOY 361-400




«XOPOIIO» 281-360
«yJIOBJIIETBOPUTEIHHOY 201-280
«HEYAOBJIETBOPUTEIHLHOY 200 u meHee

Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam 4 cemecmpa

Ounenka Banasl (3 3E)
COTJIINYHOY 271-300
«XOpOLLIO» 211-270

«YIOBJICTBOPUTEIHLHOY 151-210
«HEYJIOBJIETBOPUTEILHO» 150 u MeHee

6. MeToauuecKkue YKazaHus AJisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

VYcnemHoe u3ydyeHue Kypca TpedyeT OT oOydaroIMXCsl MOCEUIeHUs JIEKUUH, aKTUBHON
paboThl Ha NPAKTHUYECKUX 3aHATUAX, BBINOJIHEHUS BCEX YYEOHBIX 3aJaHUN IpenojaBaTelid,
O3HAKOMJIEHHUSI C OCHOBHOM U JIOTOJIHUTENIbHON JIUTEPaTypOH.

3anuce JIeKIMU — ogHa W3 (pOopM aKTHBHOM CaMOCTOSITEIBHON pabOThl 00yYaroImuxcs,
TpeOyrolasi HaBBIKOB M YMEHHMs KpaTKO, CXEMAaTH4HO, I[IOCJIEAO0BAaTeIbHO U JIOTMYHO
(¢uKcHpoBaTh OCHOBHBIE MOJOXKEHHS, BbIBOJIbI, 00001IeHHs], (OPMYIUPOBKU. B KOHIlE sekuuu
npenojiaBaTesb OcCTaBisieT Bpems (5 MUHYT) A8 TOro, 4ToObl OOyyaroliuecss HMeNnu
BO3MOXHOCTb  3aJaTh  YTOYHSIOIIME BOIPOCH IO uU3ydyaeMoMy Mmarepuany. M3-3a
HE/I0CTaTOYHOI'0 KOJIMYECTBA ayAMTOPHBIX 4YacOB HEKOTOPbIE TEMbl HE YJAeTCsi OCBETUTh B
IOJTHOM 00BeMe, MO3TOMY IPenojaBareib, [0 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOIPOCHI
BBIHOCUT Ha CaMOCTOSTENIbHYIO PabOTy CTYIEHTOB, PEKOMEHAYS Ty WM MHYIO JHUTEpaTypy.
Kpome aroro, s jydiero ocBOGHUs Marepuaia U CUCTEMATHU3allMi 3HAHUM MO JUCIUILIMHE,
HE00X0/IMMO TMOCTOSIHHO pa30upaTh MaTepHalbl JIEKLUH 110 KOHCIIEKTaM U y4eOHBIM MOCOOUSIM.
B ciydae HeoOxoquMOCTH 00palaThes K MPernoiaBaTello 3a KOHCYIbTallueH.

[ToaroToBka K MpakTUYECKUM 3aHATHSIM.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHSTUSM CTYACHT JOJDKEH MU3YUYUTh TEOPETUUECKHM
MaTepHal 1o TeMe 3aHATUS (MCIOJIb30BaTh KOHCIEKT JIEKIUI, H3y4YUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTBCSI C JOMOJHUTEIBHONW JIUTEPaTypoil, IpU HEOOXOAWMOCTHU JOMOJHUTH KOHCIIEKT,
Jenasi B HEM COOTBETCTBYIOIIME 3alMCH U3 JIMTEpaTypHbIX HCTOYHHUKOB). B ciyudae
3aTpyJHEHUH, BO3HMKAIOIIMX IPU OCBOEHUU TEOPETUYECKOTO MaTepHuala, CTYACHTY CIedyeT
oOpamatbess 3a KOHCyNbTallMed K mpernojaBaTento. Mas Ha KOHCyNIbTalMio, HEOOXOJHMMO
XOpOILIO MPOJyMaTh BOIPOCHL, KOTOPBIE TPEOYIOT pa3bsICHEHUS.

B Hayane npakTHYeCKOro 3aHATHS MpPENoAaBaTeNb 3HAKOMHUT CTYIEHTOB C TEMOW,
orjamaeT IJaH MPOBEACHUS 3aHATHUS, BBIJACT 3a/laHus. B TeueHue OTBEAEHHOrO BPEMEHU Ha
BBITIOJIHEHHE PabOTHl CTYAECHT MOXET OOpaTHUTbCA K MPENoJaBaTeNio 3a KOHCYJIbTallMeH WU
pa3bsicHEHUSIMHU. B KOHIIE 3aHATHS IPOBOAUTCS MIPUEM BBINOJIHEHHBIX 3aJaHuil, codeceoBaHne
CO CTY/ICHTOM.

Pe3ynbrarthl BBINOJNIHEHHS MPAKTUYECKUX 3JIaHUM OLIEHHWBalOTCI B  Oamiax, B
COOTBETCTBUM C OAJUIBHO-PEUTHHTOBOM CHCTEMOW YHUBEPCUTETA.

ITepeyens 1a00paToOpHBIX padoT

JlaGoparopHasi padora Ne 1 3aKkoH eliCTBUS Macc KaK TEOPETUYECKasi OCHOBA
AHAIUTHYECKON XUMHUH. KHCIIOTHO-OCHOBHOE paBHOBECHE.

JlabopaTopHas padora Ne 2 [IepBas rpymnmna KaTHOHOB.

JlabopaTopHas padora Ne 3 KaTroHbI rpynmnsl XJI0pOBOAOPOIHON KACIOTHL.

JlabopaTopHas padora Ne 3. KaTnoHBI rpyniibl CEpHON KHCIIOTHI.

JlabGoparopHasi padora Ne 4. KoHTpoJsibHas 3a/1a4a Ha CMECh KATUOHOB CEPHOM KHCITOTHI.



JlaGoparopHasi padora Ne 5. KatroHbI rpynibl THIPOKCUAOB, PACTBOPUMBIX B IIEN0YaX
(amdoTepHbIE TUAPOKCHUIIBI).

JlabopaTopnasi pabora Ne 6.KaTHOHBI IpynIibl THAPOKCHIOB, HEPACTBOPUMBIX B
IeI0Yax.

JlabopaTopnasi padora Ne 7/ KaTHOHBI IpylIbl THAPOKCUIOB, PACTBOPUMBIX B U30BITKE
pacTBOopa aMMHaKa.

JlabopaTopHas padora Ne 8. Ananus cMecu KaTHOHOB

JlabopaTopHas padora Ne 9 KauecTBeHHBIN aHAJIU3 aHUOHOB

JlaGopaTopHas padora Ne 10 DxcriepuMeHTaIbHas 3a/1aya Ha paclo3HaBaHUE HOHOB

JlabopaTopnas pabora Nell Onpenenenue conepKaHusi CEpHOIM KUCIOThI B pacTBOPE.

(oca:xxaenme cyjab(aT HOHOB)

JlaGoparopHas padora Ne 12 OnpeneneHue coiepKaHusi CEpHOM KUCIIOThI B pacTBOPE.

(oTaesieHHe 0caaKa)

JlabopaTopHas padora Ne 13 Onpenenenue coaepkaHusi CEpHON KUCIOThI B pacTBOPE.

(mpokajJuBaHue 0caaKa)

JlaGoparopHasi padora Ne 14 [Tpurorosnenue u ctanaaptuzamus 0,1 M pactBopa
COJISTHOM KHCJIOTBI.

JlaGopaTopHas padora Ne 15 Onpenenenue coaepkaHus EI0YH U COIbI IPU UX
COBMECTHOM IPUCYTCTBUH.

JlabopaTopuas padora Ne 16 Onpenenenrue aMmmuaka B COJIIX aMMOHUSI METO/IOM
3aMECTUTENILHOTO TUTPOBAHUSI.

JlaGoparopuas padora Nel7 Onpezenenre aMMyaka B COJISIX aMMOHHKS METOI0M
00paTHOTO TUTPOBAHUSI.

JlaGoparopuasi padora Nel8 I[Ipurorosienue u ctanaapTU3alys pacTBOpa epMaHraHara
KaJIUA 110 IAaBEJIEBON KUCIIOTE.

JlabopaTopnas padora Nel9 OnpeneneHre HUITPUT-UOHOB.

JlabopaTopuas padora Ne 20 Onpenenenue XxpoMa B pacTBOpE AUXpoMara Kajusl.

JlaGopatopnas padora Ne 21 [Ipurorosnenue u cTaHapTU3alMs pacTBOpa THOCYIb(ara
HaTpus. OnpezneneHue Meau.

JlabopaTopnas padora Ne 22 [Ipurorosienue u crangaptusaius pactsopa D TA.
Jladoparopnas padora Ne 23 Onpenenenue Kbl U MarHusi B pacTBOPE.

JlabopaTopnasi pa6ora Ne 24 Omnpenenenrie HUKeNs B pacTBope. OnpeaeneHre kodanbTa
B pacTtBOpe. OnpeienieHne CBUHIIA.

JlabopaTopnasi padora Ne 25 [IpurorosiieHre U cTaHIapTU3aLMs PACTBOPA HUTpaTa
cepebpa. OnpeeneHue XJI0puI- HOHOB B PaCTBOPE.

JlabopaTopHas padora Ne 26 DieKTpOXUMHUYECKHNE METO/Ibl aHATN3a

JlaGopaTopHas padora Ne 27 DieKTpOXUMHUYECKHNE METO/Ibl aHATN3a

JlabGoparopHas padora Ne 28 CieKTpOCKOMMYECKUE METObI AHATN3A

JlabopaTopHas padora Ne29Metozs! pazieneHuss 1 KOHIEHTPUPOBAHUS

JlabGoparopuas padora Ne 30. MeTpoJiornyecKkrue OCHOBBI aHAJTUTUYECKON XUMUH.

7. IlepeyeHb OCHOBHOI M JONOJHUTEILHON YUeOHOMH JMTEPATyPbl, HEOOXOAUMOM sl
OCBOCHUS M CHUIIMHbBI
OcHoBHas JiuTepaTypa

1. Ananurnueckas xumus : yueouuk / H.M. Mosuan, P.I'. Pomanosa, T.C. T'opOyHoBa [u ap.]. —
Mocka : HMHOPA-M, 2022. — 394 c. — (Beicmee o60pa3zoBanue: bakanaspuar). — DOI
10.12737/12562. - ISBN  978-5-16-009311-6. - Tekcr : omekrpomnsii. -  URL:



https://znanium.com/catalog/product/1693697

2. Banosa (KombuoBa), B. JI. AHanmutudeckass XuMusi U (PU3UKO-XUMHUYECKHUE METOIbI
ananm3a : paktukym / B. JI. Banmosa (Kombinora), E. U. [Tapmmuna. - 2-¢ usn., crep. - Mocksa :
N3narenscko-Toprosas koproparus «lamkos u K°», 2020. - 198 c. - ISBN 978-5-394-03528-9.
- Texkcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1092964

3. I'epacumenko, B. B. OcHOBBI aHanuTHyeckoi xumuu : ydeOHoe mocobue / B. B.
I'epacumenko, E. B. fIkoBneBa. — OpenOypr : Openoyprckuii 'AY, 2005. — 251 ¢. — ISBN 5-
88838-254-X. — TekcT : anexkTpoHHbIH // Jlanb : anekTpoHHO-OMOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/152674

JlonoIHUTeIbHAS JTUTepaTypa

1. Jlunynos, Y. H. AnanuTndeckoe omnpesesieHne KauecTBa MPUPOIHBIX U CTOUHBIX BOJ :
yuebHoe mocobue / WM. H. Jlunynos, U. I'. IlepBoBa, T. . MacnakoBa. — EkarepunOypr :
YIJITY, 2018. — 119 ¢. — ISBN 978-5-94984-653-7. — TekcT : snexkTpoHHbIA // JlaHb :
aNeKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/142575

2. CrpenbnukoB, B. B. Dxonoruueckuii Mmonutopunr : yuyebnuk / B.B. CTpenbHUKOB,
A.N. Menbuenko. — MockBa : UHOPA-M, 2021. — 372 c. — (Bsicuiee oGpa3oBaHue:
bakanaspuar). — DOI 10.12737/1019057. - ISBN 978-5-16-015166-3. - TeKkcT : 3J€KTPOHHBIA.
- URL.: https://znanium.com/catalog/product/1019057

3. ®unumonoBa, H. A. Anamutuyeckas Xumusa: Y4ueOHO-MeToauyeckoe mocooue /
Ounumonoa H.A. - Bomarorpaa:Bonrorpanckuii rocyapCTBEHHBIN arpapHblii YHUBEPCUTET,
2017. - 72 c.: ISBN. - Teker : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1007881

4. XykoBa, H. B. XuMmuyeckuéi MOHHMTOPUHI COCTOSHUSI OKpPYKAIOIIEH Cpeabl:
nporpamma ¢akyneratuBa / H. B. XKykoBa. — Capanck : MI'TIUA um. M.E. EBceBbeBa, 2010. —
13 ¢. — Tekct : snexrponHsld // JlaHb : 37eKTpoHHO-OMOMMoTeuyHass cuctema. — URL:
https://e.lanbook.com/book/74463

HNuTepHeT-pecypcsl

1.https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0
%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86
%D0%B0

2. http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/bio/bio.html

3. https://ege.sdamgia.ru/


https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
http://school-sector.relarn.ru/nsm/chemistry/Rus/Data/bio/bio.html
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