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l. Iesan u 32244 JMCUUILIMHBI:

Ieab AMCUUIUIMHBL — U3YYEHHE OCHOB TEOPHUH U IIPAKTUKU XMMUYECKUX METOJOB Ka4eCTBEHHOTO
U KOJMYECTBEHHOIO AHAJIN3a, HCCICAOBAaHUS HEOPraHUYECKUX M OPraHUYECKHUX COCIUHEHHH,
[I0KAa3aTh POJIb AHAJUTUYECKOM XMMHMU B CUCTEME HAayK, Hay4YuTb HMHTEPIPETUPOBATH
9KCIIEPUMEHTAJIBHBIE PE3YJIbTATHI.

3agaum Kypca - B pe3yiabTaTe M3y4eHHUsS JAHHOTO Kypca CTYACHTHI JOJDKHBI MO3HAKOMHTHCS C
TeOpeTI/I‘-IeCKI/IMI/I OCHOBaAMH H HpI/IeMaMI/I Hp0600T6opa nu HpOGOHOIIFOTOBKI/I, OCBOUTH OCHOBHBIC
3aKOHOMepHOCTI/I paBHOBCCI/Iﬁ n HpOTeKaHI/Iﬂ pa?:JII/I‘-IHI)IX THUIIOB XHUMHWYCCKUX pCaKHHﬁ, OCHOBHBIC
METOIbI pa3IICJICHI/I$I nu KOHHGHTpI/IpOBaHI/Iﬂ, OBJIAJCTh XUMHUYCCKUMHN MCTOIAMHU aHAJIN3a pa3JII/I‘-IHI)IX
00BEKTOB.

1. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO

VYuyebHas mucrmiuiiHa «Anamnrrdeckas xuMusg» b1.0.18oTtHocuTcs K 00s3aTE€BHON YacTH
y4eOHOTO IJIaHa MPOrpaMMBbI MOArOTOBKH 10 HamnpasieHuto 04.03.01 Xumus.

I[J'ISI I/I3y‘-IeHI/I$I I[aHHOI\/’I y‘IC6HOI>i JUCHUITIINHBI H€O6XOI[I/IMI>I 3HaHUs, YMCHI/HI N HaBBIKH,
dbopMupyemMble TMPEANICCTBYIOIMUMHU  aucuuiuinHaMu: «Heopraamueckass xumus», «Dusznkay,
«MarteMatuka.

[lepeuens mocienyOmuUX y4eOHbIX AUCHUIUINH, IS KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBbIKU, GOopMUpyeMble JAaHHON y4eOHOM AUCHUTUITMHOM:

OcBoeHHE TUCIUTUTMHBI «AHATATUYECKAs] XUMUS SBISICTCS HEOOXOIUMOM ISl TTOCTIEAYIOMIETO
M3y4YeHUs MUCHHUIUIMH «Du3udeckas XuMUs», «XUMHUYECKas TEXHOJOTUS», «AHAIN3 CIOXKHBIX
00BEKTOBY, «METO bl pa3AeNieHUs W KOHIICHTPUPOBAHUD», «DU3UKO-XUMUYECKAE METObI aHATN3a»,
P BBITIOJIHEHUS KBATU(DUKAITMOHHBIX palOT.

I1l. TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBI
[Ipouiecc ocBoeHuUst AMCUUILIMHBI HaMpaBiieH Ha (GOPMUPOBAHHE FIEMEHTOB CIEAYIOLIUX

kommneTeHui B cootBeTcTBUM ¢ ®I'OC BO no nannomy Hanpasienuto noarotopku 04.03.01 Xumus.

Ilepeyenn MIaHUpyeMbIX pe3yJIbTATOB 00yUYeHHS MO JUCIHUILIUHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHUS] KOMIIeTeHIIUI

Komnerenuus HNuaukaropsbl Pe3ysabTarnl 00yyeHus
KOMIIEeTeHI NI

OIIK-1 Cnocoben WK onk-12llpemiaraer | 3HaTh. TEOPETUYECKUE OCHOBBI
aHAJIM3UPOBATH U UHTEPIIPETALNIO .

AHAIUTUYECKOM XUMHUH,
HUHTEPIPETUPOBATH pe3yabTaToOB
pe3ynbTaThl XUMUYECKUX cOoOCTBEHHBIX CYHCCTBO pcaknnu u
9KCIIEPUMEHTOB, 9KCIIEPUMEHTOB U TPOIIECCOB, HCIONB3yeMbIX B

HaOOJICHUI ¥ U3MEPEHUN | pacyeTHO-

TEOPETUYECKUX PabdoOT C
HCITOJIb30BaHUEM MIPUHLIUIIBI u obnactu
TEOPETUYECKUX OCHOB

TPAAULIUOHHBIX U
HOBBIX Pa3Jie]IoB XUMHUHU METOJ0B XUMHUYCCKOI'O aHaJIu3a.

aHAJIUTHYECKOH XHMHU,

HCIIOJIb30BAHUA OCHOBHBIX

HNmers  mpexacraBieHue o0

0COOEHHOCTSIX 00BEKTOB




aHaIn3a.

YMeTh: MOATOTaBINBATh
OOBEKTHI HCCIEHOBaHUS  JJII
aHaiu3a, MIPOBOJIUTH
AKCIIEPUMEHTAJILHBIE

HCCICNOBAaHUSI IO  3aJaHHOU
METOJIUKE, paboraTth Ha
anmaparype, NPUMEHSIEMOW B

AHAJIMTUYCCKUX HUCCIICAOBAaHUAX.

Baagern: HaBBLIKAMU
MIPUMEHEHUS TEOPETUUECKHUX
OCHOB npu MPOBEJICHUU

AHAIMTHYECKUX pEeaKuuid Uit
ONpENEIEHUs  DJIEMEHTOB B

pa3IUYHBIX 00BEKTaX.

OIIK-2 Crocoben
MIPOBOJIUTH C COOTIOICHHEM
HOPM TEXHUKH
0€30IIaCHOCTH XUMHUYECKHI
9KCIIEPUMEHT, BKITIOYAs
CUHTE3, aHAJIN3, U3yUCHHE
CTPYKTYPBI H CBOMCTB
BEIIECTB ¥ MAaTCPHAJIOB,
HCCIIeIOBAHUE MPOIIECCOB C
UX y4acTHEM

WJIK ork-2.1 PabGoTaer ¢
XUMHYECKUMH
BEIIECTBAMH C
coOJI0IEHUEM HOPM
TEXHUKH 0€30I1aCHOCTH

3HaTh: paBWIIa 1 HOPMBI
TEXHUKU O€30MMaCHOCTH TIPH
paboTe ¢ XUMUYECKUMHU
peakTUBaMu U PU3NYECKUMU
pUOOpaMHU.

N Konxk2.4 [TpoBoguT
UCCIICIOBAHMSI CBOWCTB
BEIIECTB M MaTEPUAIOB
C HMCIIOJIb30BaHHEM
CEpUITHOTO HAYYHOTO
000pyI0BaHUS

3HaTh: OCHOBHBIE JOCTOHMHCTBA
N HCJAOCTATKHU pa3JINYHbIX
METOJ0B UCCIICAOBAHUA CBOMCTB
BCIICCTB U MAaTCPUATIOB.

YMeThb: IPOBOUTH MPOCTHIE
omneparuu (KiaccupuKamms
BEIIECTB, COCTABIICHHE (POPMYII,
CXEM TIPOIIECCOB, IEPBUYHBII
aHaJIU3 Pe3yJIbTaTOB U T.I1.) C
Y4eTOM 00IIHX
3aKOHOMEPHOCTEH,
bopMynupyeMbIX B paMKax
AHATUTUYECKON XUMHUH.

Baagers: TCOPCTUUICCKUMU
MMpEaACTaBJIICHUAMU
aHAJUTHYECKOH XHUMHU,

OCHOBaMM XMMHYCCKHUX MCTOJ0B
aHajlIn3a HCOPTaHNUYCCKUX n

OpraHn4YCCKUux COe,I[I/IHeHI/II‘/’I,




METOJIOJIOTHEH BBIOOpA METOJIOB
aHajiM3a, WMETb HAaBBIKU WX
MPUMEHEHUSI NPU NPOBEACHUU
AHAIMTUYECKUX pEaKUuid Uit
OIPENEIEHUs  DJIIEMEHTOB B

pa3IUYHBIX 0OBEKTaX.

OIIK-6 Cniocoben
MIPEJICTABIIATH PE3YJIbTATHI
CBOEH pabOTHI B YCTHOH H
MUCbMEHHOU popme B
COOTBETCTBUU C HOPMaMHU U
MIPaBUJIAMH, TTPUHSTHIMH B
npo¢ecCuoHaAIbHOM
coo0O1ecTse

N IKorixe.1
[IpencraBnser
pe3ynbTaThl paboTHI B
BU/JIE OTYETA I10
CTaHzapTHOU opMme Ha
PYCCKOM SI3bIKE

3HAaTh: MpaBWJIa COCTABICHUS
IPOTOKOJIOB OTYETOB
XUMUYECKHX OIBITOB,
PUMEHSITh OCHOBHBIE 3aKOHEI
XUMHHU TIPU 00CYXKIEHUN
MOJTy9eHHBIX PE3YIbTATOB,
MOJITOTOBUTH OTYET O
BBITIOJTHEHHOU padoTe.

YMerb: npecTaBUTh
pe3yabTaThl ONIBITOB U
pacyeTHBIX pabOT COTIACHO
TpeOOBaHUSAM B JJAaHHOM 00IacTH
XUMHH

Baanern: HaBbIKaMU
MIPEACTABIICHUS PE3YIbTATOB
COOCTBEHHBIX HAyYHBIX
W3BICKAaHUH B KOMITBIOTEPHBIX
ceTsax U HHPOPMAITMOHHON
Hay4HO-00pa3oBaTebHOMN Cpeie

V. COIEP KXAHHUE U CTPYKTYPA JUCHHUIIJIMHBI
O0beM JUCHHUILIMHBI COCTABJIAET 8 3a4eTHBIX eIuHNI,288 yac,

B TOM uuciie 36 Jac. Ha DK3aMeEH.

N3 Hux 144yaca — npakTU4ecKas MoAroToBKa

dopma TeKyLIel aTTecTaluu —3a4er.

dopMa MPOMEKYTOUHOI aTTeCTAIIMU: IK3aMeH




4.1 Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUA0B yqeﬁnmx 3aHATHI 1 OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAACMHUICCKHUX JaCcoB

Buasl yueOHO# pabOTEL, BKIFOYAsT
£ CaMOCTOSTEIBHYIO PA0OTY
o
F
é’( 00y4aroImuxcst ¥ TPYA0OEMKOCTH (B yacax)
" S DOpPMBI TEKYIIEr0 KOHTPOISA
o
S = .
Ne Pasen £ 2 3 Kownrakraas padora YCIIEBAEMOCTH;
9 8 IpenoaaBaTess ¢ CaMoCTOSTEebH
/o JUCHMIIMHBL/ TEMBbI = o 7 ~AVOETVEERE | bopMa IPOMEKYTOUHOM
O 3 g 5 ag pabora (B
arrecranuuu
e 3 00y4YarIUMUCS TOM GHCIE arTecTalnu
=
2 [1a6 KO BHEayJINTOpHAsl
abopaTopH a7
i Jlexiuu CP. KCP
~ BIC 3aHATHS
VYernbii onpoc Nel,
1.| Beenenue 3 2 2 BOMpOCH! 1-3
Vet onpoc Ne2
9
CocrosiHne BEIIECTB B 1 8 1-8
2. | HOHO-MONEKYISIPHBIX 3 13 4 BOIPOCEHI 1-0,
CHCTEMAax = nmabopaTopHbIe PaObOTHI
VYerublii onpoc Ne2,
Meronn! BeLIEIEHNUS, 1 10 9-11
3. | pasnenenus u 3 15 4 BOTIPOCEL '
KOHIICHTPUPOBAHHS = nmabopaTopHbIe PabOTHI
% 0
4 MeTtonbl 00HAPYKEHUS 6 Yernbiit onpoc Nel,
' | ¥ uaeHTHDUKALMY 3 29 20 2 20 1 BOITPOCHI 4-6
THITBI XUMHYECKHX 5 VYcTHBI onpoc
5. DeaKHHﬁ M IIPOILICCCOB B 3 47 36 4 36 1
AHAJTUTUYECKON XUMUU | —
IIpo60o0T60op M YCTHBIN Oo1IpOC
6. | - Po00OTOOD 1 3 |5 2 1 2 p
poOONOATOTOBKA




7 OcCHOBHBIE 00BEKTHI 3 5 5 1 9 YcerHbI onpoc
aHan3a
Merponoruieckue 1 ) Vernbit onpoc Nel,
8. | OCHOBBI XUMHYECKOTO 3 5 2 porpocsl 1-3
aHaIn3a
9 I'paBumeTpuieckuii 1 10 YcrHbIi onpoc,
"| ananu3 3 39 24 4 24
nabopaTopHbie pabOThI,
KOHTPOJIbHBIE PA0OTHI
KOJIJIOKBUYM, BBITIOJTHEHUE
TuTtpumerpuueckuit 2 16
10 B 3 92 64 10 64 1ab0paTOPHBIX padoT,
HamucaHue ot4eroB 1o JIP.
KoHTpoabHbIe paboThl
11 KonTpons Tekyiein 3ayer
YCIIEBAEMOCTH
IIpomexkyTounas Dx3aMeH36
aTTecTarus
13| Bcero uacos 288 144 36 144 10 62 36

*B pabouetl npocpamme no OUCyuniuHe npu 8bINOJIHEHUU 1aO0PaAmMOPHbIX pabom npedyCMompeHd RPAKmMu4ecKas n0020moeKa 6 8U0e 8blNOIHeHUs
OMOENbHBIX BUO08 PabOM, CEA3AHHBIX C OYOyuel npohecCUOHANIbHOU 0esiMelbHOCbIO

4.2 Tl;1aH BHeayTUTOPHOM CaMOCTOSITEJIbHOM PadoThl 00yYAIOIIUXCS 10 JUCIHUNINHE

CamocrosTenbHas paboTa 00yJaronmxcs Y4ebHo-
METOJUYECKOE
Cemectp . Tpynoe OneHo4yHOE 5
3 HasBanue paszena, TeMbl Buna camocrositensHOM paboThI MKOCTbB CPEJICTBO 0becneCHne
(uac) CaMOCTOSITEIHHON
paboThI
CocTosHuE BEIIECTB B HOHO IIOATOTOBKA K YCTHOMY ompocy Nel YeTHplit onpoc Cu. CCOK MHT-pbl
Y Y orpocy 2 8 Nel, Bonpocsr  |Ne4,5,6
MOJIEKYJISIPHBIX CHCTEMax Hamwucanne otyetos no JIP
1-3 norm. Ne3




CamocTrosTenbHas pabota 00yJaronxcs VYueOHo-
METOUYECKOE
Cemectp H . Tpynoe | openounoe 6
3 a3BaHUC pasficila, TCMbI Bun camocrositensHOM paboThI MKOCTb CPECTBO 00CCIICICHHC
(4ac) CaMOCTOSATENLHON
paboThI
[Toaroroska oryera no JIP, noaroroska CM. CIIUCOK JIUT-PBI
Mertonas!l BEIICIICHUS, pa3IeIeHUs U yctHOMY ompocy Ne2 Verasii ompoc Nel,6
KOHIICHTPUPOBAHUS Pemenue 3amau o teme. 2 Ne2, BOIPOCHI
=
Hanucanue oryeros no JIP 1-8
ITonroroBka otuera o JIP, Meroanu. ykazaHus
MOATOTOBKA K YCTHOMY oTrpocy Ne2 «KauecTBeHHBIN
Mertoapl 0OHApYKEHHS U
A PyX Pemenne 3amgad mo Teme. 2 . aHaJIN3»
UJeHTU(DUKAITIN H P VYerHbIl onipoc C
anycaHue OTYETOB I10 Ne2, ompocki | M- CTIHCOK JIUT-Pbl
9-11 Nel,4,5,.6
N MOJITOTOBKA K yCTHOMY onpocy Nel VYerubiit onpoc (CM. CIUCOK JIAT-PhI No
Tumnbel XuMUYECKUX PEAKITUN 1 TTPOIIECCOB Nol. BOIDOCLL
B AHAIMTHIECKOM XM Hanucanwne otaeros no JIP 4 el, f 6P 1,6
YcrHOE cobeceroBanue o CM. CIIUCOK JIUT-PhI
[1po600T6Op M MPOGOIOArOTOBKA 2 Yernblii onpoc
[IOATOTOBKA K cOOECe10BaHUIO Neo2
YcTHOE cobecenoBanme o
OCHOBHBIE OOBEKTHI AHAIH32 2 YerHblii onpoc
MOJIFOTOBKA K coOece0BaHHIO
YcTHOE cobecenoBanme CM. CIIMCOK JIUT-PbI
MeTpoJioruueckue OCHOBbI XMMUYECKOTO OLFOTOBKA K COGECe10BAMIO No7
aHaIM3a A a 2 YcTHBIl onpoc |*

nor. Ne3




CamocrositenbHas paboTa 00yJaronIXxcst

YuebHo-

Cemectp Tpynoe OreHo4YHOE MCTOJITHECKOE
3 Hassanue paszena, TeMbl Bun camoctosiTenbHOM paboThI MKOCTb CPECTBO obecrneuenue
(4ac) CaMOCTOSATENLHON
paboThI
[Toaroroska oruera no JIP Meroand. yka3zaHus
MOATrOTOBKA K KOJITTOKBUYMYNe 1 «KonnyecTBeHHBIN
. Pemenue 3aga4 no teme aHaJIn3»
I'paBumeTpuueckuii aHanu3 2
Hanmcanue otueros no JIP CM. CIIUCOK JIUT-PBI
Nel,5
KOJUIOKBUYM mor. Ne3
TutpuMeTprdecKrii aHaIu3 IToaroToBka otuera no JIP. CM. CIIUCOK JIUT-PBI
TMIOATOTOBKA K KOJUIOKBUYMY Nel,5
9 .
Pemenue 3agau no reme VCTHBIH 0Mpoc
Hammcanwne otueTos mo JIP Ne 3
Meton KUCIOTHO-OCHOBHOTO TUTPOBAHHS |TIOATOTOBKA K KOJUTOKBUYMYNe2 CM. CIIMCOK JIUT-PBI
Pemrenue 3agayq mo reMme 10 Nel,5
Hanwucanue otueros no JIP Kosmmoxsuym Ne2 |#o1. Ne3
OKHCIIUTENBEHO-BOCCTAHOBUTEIBHOE MOJIrOTOBKA K KOJUIOKBUYMYNe3 v . CM. CIIMCOK JIUT-PbI
CTHBII ONpPOC
TATPOBAHUC Pemrenue 3agayq mo reme 10 Nod P Nel,5
=7
Hamnucanue otueros o JIP Kosmoksuym Ne3 [10TL. Ne3
MOJIrOTOBKA K KOJUIOKBUYMYNe4 CM. CIIUCOK JIUT-PbI
Komnuiekconomerpus,
ApreHTOMeTpHS Pertenue 3aga4q mo reme 2 Nel,5
Hanucanwue otueros no JIP Komnoksuym Ne4|zom. Ne3
OO61as TpyI0eMKOCTh 47

KonTakTHas pa60Ta IIpH IIPOBCACHHUHA y‘le6HLIX 3aHATUI MO JUCLHUILIMHE BKIIIOYAET B ce0s:

3aHATHUA JCKIIMOHHOT'O THUIIA, na6opaT0pHLIe pa6OTH, KOJIJIOKBUYMBI, I'pyIITIOBBIC KOHCYJIbTAllUH, HHANBUAYAJIbHYTO pa60Ty 06yqa}0mnxc;1 C
MpernoaaBaTCIICM.




4.3 Copep:xaHue y4eOHOro MaTepuaJia

Beegenne

[Ipeamer aHAIUTHYECKOW XUMHUHU, €r0 CTPYKTypa, MECTO B CHUCTEME HAyK, CBS3b C IIPAKTUKOM.
3HaueHue aHAJIMTUYECKOW XMMHUU B HayKe, SKOHOMUKE U Apyrux cepax. OCHOBHbIE aHATTUTHUUECKUE
npoOJieMBl: CHIDKEHHE TIpesena OOHapy)KeHHUs; MOBBIIICHHE TOYHOCTH H HM30MpPATEIbHOCTH:
o0ecrieyeHne SKCIPECCHOCTH; aHAIN3 0e3 pa3pyIIeHHsT; JIOKAIbHBIA aHaIN3; TMCTAHIMOHHBIA aHAIIN3.
3HaueHue aHAIUTUYECKON XMMUU B HayKe, 5KOHOMUKE U pyrux cepax. Bunapl ananuza: U30TOMHBIN,
SIIEMEHTHBIH, CTPYKTYpHO-TPYNIIOBOW  ((YHKIIMOHAIBHBIN), MOJICKYJSPHBIA, BEIIECTBCHHBIMH,
¢a3zoBeIil. XuMuueckue, pusndeckre u OMOJIOTUIECKUE METO bl aHATTN3A.

OcHoBHBIE 3Tallbl pPa3BUTUS aHATUTUUYECKOH XUMHUHU. COBpPEMEHHOE COCTOSHHE W TEHJIEHIUU
pPa3BUTHS AHATUTUYECKOM XUMUHU: UHCTPYMEHTAIU3ALMS, aBTOMATU3allMsl, MaTEMaTU3allMs, YBEINUEHUE
07U (PU3MYECKUX METOJIOB, Mepexo] K MHOTOKOMIIOHEHTHOMY aHallu3y, CO3/JaHHE CEHCOpPOB U TecCT-
METOJIOB.

1.1.CocTosiHMe BelieCcTB B HOHO-MOJIEKYJISIPHBIX CHCTeMAaX

CocrosiHue BEIIECTB B HICATBHBIX U pealbHBIX cucTeMax. CrocoObl BRIpaKEHUS ICUCTBYIOMIEH
MacChl: aKTHBHOCTh, pPaBHOBECHas M OOIas aHaIUTHYECKas KOHICHTpanuud. KOHCTaHTBI paBHOBECHS
peakuuit u npoueccoB. Teopust Jlebas-Xiokkens. Koaddunuentsl akTuBHOCTH. KOHIIEHTpaloOHHBIE
KOHCTaHThI. OnHcaHue CI0KHBIX PABHOBECHM. Y CIIOBHBIE KOHCTAHTBHI.

1.2. Tunbl XMMHUYECKHX PeaKIHii U MPOLECCOB B AHAJIUTHYECKO XUMUM

OcHOBHBIE THIBI XUMHUYECKMX peaKkUUid B aHATUTHYECKOW XHUMHU: KHUCIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHUs, OKUCIICHUS-BOCCTAHOBIICHHUS.
1.2.1. KucioTHOo-0cHOBHBbIe peakuyu. COBpEeMEHHBIC TNPEICTABICHUS O KHCIOTaX M OCHOBAaHHUSX.
Teopust Jlstonca. Teopuss bpencrema-Jloypu. PaBHOBecme B cucTeMax KHUCIOTa — CONPSDKEHHOE
OCHOBaHHUE U pacTBOpHUTENb. KOHCTaHTBI KUCIOTHOCTH M OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIE CBOWCTBA
pactBoputenei. Koncranrta aBTomporosivza. BnusHue npupojsl pacTBOPUTENsS HA CHIY KHCIOTHI H
ocHoBanus1. Husenupyromuii u muddepenuupyronuii 3hHeKTsl pacTBOPUTEISL.

bydepubie pacTBOpel M ux cBoicTBa. bydepnas emkoctb. Brrumcienne pH pactBopoB
HE3apsSKEHHBIX U 3apsDKEHHBIX KUCIOT M OCHOBAaHUM, MHOTOOCHOBHBIX KHCJIOT M OCHOBAaHUH, CMECU
KHUCITIOT U OCHOBaHUM.
1.2.2. OkHCAUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH. DIEKTPOJHBIA TOTEHUHUAl. YpaBHEHHUE
Hepucra. CranaapTtasiii 1 popmanbHblii moTeHuabl. CBS3b KOHCTAHThI PAaBHOBECHS CO CTaHIAPTHBIMU
noteHuuanamu. HampaBieHue peakiuil OKHCICHHUS-BOCCTaHOBICHHs. DakTOpbl, BIHUAOIINE Ha
HaIpaBJIEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

OcHOBHbBIE HEOPTaHUYECKHE M OPraHHMYECKHE OKHCIUTENU U BOCCTAHOBHUTEIH, TPUMEHSIEMBIE B
aHanmse.
1.2.3. Peakuum KoMmIiLlekco00pa3oBanus. THMBI KOMIUIEKCHBIX COEIUHEHHUH, WCIONIb3yeMbIX B

AHAJIUTHYECKON XUMHHU. KJ'IaCCI/I(i)I/IKaI_II/ISI KOMILIEKCHBIX COEIMHEHUI MO XapakKTepy B3aHMMO/JICHCTBUS
MCTAJUI - JIUTraH[d, IO OJHOPOJAHOCTH JIMI'aHdd, HOCHTPAJIBbHOTO HOHA (KOMHJICKCOO6pa3OBaTeJ'I$I)Z
BHy’TpI/ICCI)epHBIe KOMIIJICKCbI M HMOHHBIC aCCOIMAThI (BHGH_IHGC(i)epHBIe KOMIIJICKCBI MU HMOHHBIC Hapbl),
OJIHOPOJHOJIUTAHIHBIC u CMCIIAHOJIMT'aHOHBIC, MOJIUAACPHBIC (reTepor[om/I;mepHHe )51
FOMOHOHHﬂHCpHBIC).

CTYHCHLIEITOC KOMHJICKCOO6pa30BaHI/IC. KonuuecTBeHHbIC XapaKTCPpUCTUKNU KOMIIJICKCHBIX
COCAUHEHMI: KOHCTaHTHI YCTOﬁqHBOCTH (CTyHCH‘-IaTBIC u 06H_[I/IC). q)aKTOpBI, BIIMAKOIIKME Ha



KOMIUIEKCOOOpa30oBaHKe: CTPOCHUE IICHTPAIFHOTO aTOMa M JIMTaH[a, KOHIICHTpalus KOMIIOHEHTOB, pH,
HMOHHAs CHJIa PacTBOpa, TEMIEPATypa.

Knaccupukanust KOMIUICKCHBIX COCIMHEHMH TIO0 TEPMOJMHAMHYECKOW W KHHETHYECKOH
YCTOMYUBOCTH.

TeopeTnueckue OCHOBBI B3aUMOJEHUCTBUS OPraHMYECKUX PEAreHTOB C HEOPraHWYeCKUMU
noHamu. DyHKIMOHATBHO-AHATUTHYECKUE Tpynmnbl. BiusHue UX [Opupoibl, paclookKeHUs,
CTEpPEOXMMHUHU MOJIEKYJI peareHTa Ha €€ B3aUMOJIEHCTBUE C HEOPraHUYECKUMU HOHAMMU.

Teopusi aHaJIOrMii B3aMMOJICUCTBUSI MOHOB METANIOB C HEOPraHWMYECKMMH pEAareHTaMy THUIIA
H20, NHs, H2S wu kuciopoa- , a3ot1-, cepocojiepKaliiMi OPraHnIecKUME peareHTaMu. OCHOBHBIC THITBI
COeMHEHUI, 00pa3yeMbIX C Y4acTUEM OpraHMYEeCKHMX pEareHTOB. XeJaThl, BHYTPUKOMIUIEKCHbBIE
coeuHeHus. PaKTOphl, BIUAIOIINE Ha YCTOWYMBOCTD XEJIATOB: MPUPOJA JOHOPHBIX aTOMOB M CTPYKTYypa
peareHTa, pa3Mep LMKIA, YUCIO LUKIOB, XapakTep CBS3M MeTalI-IuraHja. BaxHeiline opraHnyeckue
peareHThl, IpUMEHseMbIE B aHAJIU3€E JUISl pa3/ieieHts], OOHapyKEeHUs, ONPEIeNIEHUs] HOHOB METAJUIOB, JJIs
MacKHpOBaHUS U IEMaCKUPOBaHUS.

Bo03MOXHOCTH HCIOJIB30BaHUSI KOMIUIEKCHBIX COEIUHEHMH M OpraHM4eCKMX pEeareHTOB B
Pa3IMYHbBIX METOJIaX aHAIN3a.

MeTtoabl 00HApY:KeHHUSI M UAEHTUPUKALUU

3ajmaun W BbIOOp MeToga OOHApy)KeHHs M HJISHTU(UKAUUKW XUMUYECKHX COEJAMHEHUH.
Wnentuduxamus  aromoB, HOHOB,  BemecTB.  JpoOHBI M cHUCTEMaTHYECKUH  aHAJU3.
MUuKpOKpHUCTaNIOCKOTTMYECKUI aHaIN3, MUPOXUMUYECKUN aHanu3 (OKpallMBaHUE IUIAMEHH, BO3TOHKA,
oOpaszoBanue mepioB). KanenpHbld aHanmm3. AHamu3 pacTUpaHUEM MOPOIIKOB. XpoMarorpadudaeckue
METO/Ibl KAauye€CTBEHHOTO aHaJIN3a. OKCIPECCHBI KAayeCTBEHHBIM aHAIM3 B 3aBOJICKMX WU IOJIEBBIX
ycrnoBusax. Tect- meTonsl oOHapykeHusi BemiecTB. lIpuMmepbl MpakTUYECKOro MPUMEHEHHUS METOJ0B
0OHapy>KEeHHS.

1.3.1Ipo6ooT60p 1 MpPodONOATOTOBKA
[IpencraButennbHOCTh TPOOBI;, MPoOa W O0O0BEKT aHanm3a, npoba M Meron aHaim3a. DakTopsl,
00yCIIOBJIMBAIOIIUE pa3Mep M CIOCo0 0TOOpa MpeACcTaBUTENBHON TPoOsl. OTOOP MPOO TOMOTEHHOTO U
reTeporeHHoro cocraBa. CriocoObl MOJy4eHUs] CpeIHEW MPOObI TBEPABIX, JKUIAKHUX U Ta3000pa3HBIX
BemiecTB. [lepBuunas 00paboTKa U XpaHeHue Mpoo.

OcHoBHBIE cnIOCOOBI TepeBoaa Mpoosl B (GopMy, HEOOXOAMMYIO JJIsl JaHHOTO BHJIA aHAJH3a:
pacTBOpPEHUE B Pa3IHYHBIX CpElax; CICKaHWe, CIUIABJICHUE, DPAa3JIOKCHHE IOJ JICHCTBHEM BBICOKHX
TeMIepaTyp, JAaBJCHUS, BBICOKOYACTOTHOTO pa3psaa; KOMOWHHPOBAHHWE pPA3IMYHBIX IPUEMOB;
OCOOCHHOCTH Pa3IOKEHUsI OpraHuyYecKux coenuHeHuil. CrocoObl yCTpaHEHHs W y4deTa 3arpsA3HEHUN U
MOTEePh KOMIIOHEHTOB TIPH MPOOOIIOATOTOBKE.

1.4 Metoasbl Bble/1eHusl, pa3aeleHUus] H KOHUEHTPUPOBAHUSA
OcHOBHBIE METOJIbI pa3/IENeHUs U KOHLIEHTPUPOBaHUS, UX POJb B XUMHUECKOM aHanuse. CoueTanue
METOJIOB pAa3JeJIeHUs] U KOHLEHTPUPOBAHMS C METOJaMM OIpeJesieHUsl, TUOPUIHBIE METOIbI.
Paznenenne comocTaBUMBIX KOJIMYECTB HJIEMEHTOB M OTJIEJIEHHE MAalbIX KOJHWYECTB OT OOJBIIMX.
OpHocTyneH4aTble M MHOTOCTYIEHUYAThle IpoOLiecChl pasaeneHus. KOHCTaHTBI pacrpeneneHus.
Crenenp uzBneueHus. @axtop pazzaenenus. KoappuueHT KOHIEHTpUPOBAHMSL.

1.4.1. Meroabl 3KCTpakuMH. TeopeTHyeckue OCHOBBI ~ METOAOB. 3aKOH  pacIpeesieHUs..

Knaccugukarus 3KCTpakIIMOHHBIX MPOLECCOB. THIBI SKCTPAKIIMOHHBIX CHCTEM. YCJIOBHUS 3KCTPAKLUU

HCOPraHNM4CCKUX H OPraHUYCCKUX COCIUHEHMH. PCBKCTpaKHI/Iﬂ. HpHpOI[a U  XapaKTCPUCTHKaA
OKCTPArcHTOB.



Paznenenne s1aemMeHTOB  MeTOAOM  AKCTpakiuu. (OCHOBHBIE OPraHUYECKHE pEeareHTHI,
HCIIOJIb3YEMBIE /ISl pa3JeJICHUs JIEMEHTOB METOI0M 3KCTpakiuuu. CeleKTUBHOE pa3/IeJIEHNE IEMEHTOB
METOJIOM TIOJ00pa OpPraHWYecKHX pacTBOpHTENel, n3MeHeHneM pH BomHOUW (a3bl, MaCKUpPOBAHUS H
JIEMACKUPOBAHUSL.

1.4.2. MeToabl OCa:KIeHUsI M_CcOOca:kieHusi. PaBHOBecWe B CHUCTEME pacTBOp-0cajok. [Ipumepsl

HEOPraHUYECKUX U OPraHUYECKUX PeareHToOB Ui ocaxkJeHus. PaKkTopbl, BIUSIONIME HA PACTBOPUMOCTh
OCaJIKOB: TeMIepaTypa, WOHHAas CWJIa, JCHCTBME OJHOMMEHHOIO HOHA, PEaKLUUW IPOTOHU3ALIUH,
KOMIUIEKCOOOpa30BaHMs, OKHUCIEHHS-BOCCTaHOBIEHH. CrocoObl pa3feneHusi IyTeM YCTaHOBJICHUS
pa3nuuHbIX 3HaueHU pH, oOpa3oBaHUs KOMIUIEKCHBIX COEIMHEHUN M TNPUMEHEHMS] OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX peakiuil. ['pynmoBele peareHTbl U MpeAbABIsI€Mble K HHUM TpeOOBaHMS.
XapakTepuUCTUKH MaJOpPaCTBOPUMBIX COEIUHEHMH, HamOojee 4YacTO HCIOJIb3YEMBbIX B aHAIU3E.
KoHueHTprupoBaHnre MUKPOIEMEHTOB COOCAXJAECHUEM HAa HEOPraHMYECKUX W OPraHMYE€CKUX HOCHTEISX
(KoueKTOpax).

1.4.3. Xpomartorpadguueckue Mmeroabi. Omnpenenenue xpomarorpaduu. [loHSATHE O TOABIKHOW H

HenoABWXKHOM  (dazax. Kiaccupukanus MeETOIOB MO arperaTHOMy COCTOSIHMIO —IOJBM)KHOM U
HEMOoJBWKHOM (a3, Mo MexaHu3My paslielieHus,, M0 TEeXHHUKe BbINOJHEHUs. CrnocoObl NOTydeHUS
xpomaTtorpaMm ((ppoHTaIbHBIN, BHITECHUTENBHBIN, JTFOCHTHBIH).

Honoobmennas  xpomamoepagpus. Crpoenne  u (hUBUKO-XUMHYECKUE CBOMCTBA
noHooOMeHHHKOB. MoHooOMeHHOe paBHOBecue. CElNeKTHBHOCTh HMOHHOTO O0OMeHa,(aKkTOphl, €ro
onpezenstonme. O0n1acTu MPUMEHEHUs HOHOOOMEHHOI XpoMaTorpaguu.

IInockocmuas  xpomamoepagua. OOmme npuHUMNBL pazgeneHus. CrnocoObl MoTydeHus
TJIOCKOCTHBIXXPOMATOTpaMM  (BOCXOJSIINHN, HUCXOJSANINNA, KPYroBOHM, IBYMEpHbIN). PeareHtsl mis
MPOSIBIIEHUSI XPOMATOTPaMM.

bymascnas xpomamoepagus. Mexanusmsl paznenenus. [logsmwkaeie ¢aszbl. [IpenmymiectBa u
HenocTaTku. Toukocnotinaa xpomamozpaghusi. Mexanusmol pazaeneHus. CopOeHTbI, MOJABUKHBIE (a3bl.
Ob6nacTu mpuMeHeHusl.

1.5.  OcHoBHBIE 00BEKTHI aHAJIN3A

OOBEKTBl OKpY)KAMOIEH Ccpelnbl: BO3AYX, MPUPOJHBIC BOJBI (MOBEPXHOCTHBIC, IOA3EMHBIC),
aTMoc(epHbIC 0CaJIKH, TTOYBBI, IOHHBIC OTJIOXKCHHs. XapaKTepHbIC 0COOCHHOCTH U 3aJ[a4i UX aHAJIH3A.

brosornyeckre U MEAUIIMHCKHE OOBEKTHI. AHATMTHYSCKUE 33]1a4d B 3Toi 00sacTi. CaHUTapHO-
TUTHEHUYCCKUI KOHTPOJIb.

I'eonornueckne OOBEKTHL. AHAIHM3 CHIMKATOB, KapOOHATOB, YKEJIE3HBIX, HHKEIb-KOOATbTOBBIX
Py, TOJUMETAJUIMICCKUX PYI.

[Tpou3BOICTBEHHBIN aHATHM3. AHAIM3 TEXHOJIOTHYSCKUX PACTBOPOB, CTOYHBIX BOJI.

Mertamiel, CIUIaBbl M JPYTHE MPOAYKTHl METAJLTYPrHUECKOW IMPOMBIIUICHHOCTH. KoHTpoIb
METaJTyPrHUECKUX MPOU3BOICTB.

[IpupoaHble U CHHTETUYECKHE OPTaHMYECKHUE BEUIECTBA U DJIEMEHTOOPTaHUYECKHUEe COSAMHECHMUS,
nonuMepsl. Buael aHann3a TakuX OOBEKTOB U COOTBETCTBYIOIIME METOMbL. [Ipumepsl pemieHus 3amay
KOHTPOJISI OPraHUYECKUX MTPOU3BO/ICTB.

1.7.MeTpoJioru4ecKkne 0CHOBbI XUMHYECKOI0 AaHATHU3a
OcHOBHBIE CTaMH XUMUYECKOTO aHaln3a. BeIOOp MeToja aHallM3a U COCTAaBIEHUE CXEM aHaIH3a.

AHaIUTHYECKHH curHal u nomexu. OO0beM HH(bOpMElL[PIPI B aHaauThdeckoM curHaie. CrocoObl
OonpeCACICHUA COACPIKAHUA TI0 JAHHBIM AHAJIUTUYCCKUX H3MepeHHﬁ.OCHOBHBIC XapaKTCpUCTUKHU MCTOIA



aHaJM3a: MPaBUIBHOCTh U BOCIIPOU3BOAUMOCTD, KOI(D(MHUIIMEHT YyBCTBUTEILHOCTH, Tpeea oOHapyKeHUs,
HIDKHAS M BEPXHAS TPaHUIIBI OIpenesseMbIx coaepxkanuid. Kimaccudukanus morpemHocTeil aHaimsa.
Cucremarnueckue W ciydaiiHple norpemHoctd. CrocoObl OIGHKH NPAaBHIIBHOCTU: HCIOJIB30BAHUE
CTaHJApPTHBIX 00pa3LOB, METOa N00aBOK, METOJ BapbHUPOBAHHMS HABECOK, CONOCTABJICHUE C APYTHMHU
METOJaMH.

1.8.'paBumeTpuyeckuii aHaIN3

CyniHocTh TPaBUMETPHUYECKOTO aHallM3a, MPEUMYIIeCTBa W HeNOoCTaTKu Mmeronaa. llpsmbie u
KOCBEHHbIe MeToabl ompenenenusi. Ocanku W uX cBoiictBa. (Cxema oOpa3oBaHUs —oOcajka.
Kpucranmudeckne u aMopgHbIE 0CaaKU. Y CIOBUS MOJNYYCHUST KPUCTALIHUECKUX OCAIKOB. 3aBUCUMOCTh
dbopMBI Ocazka OT CKOpPOCTH OOpa3oBaHMsI TEPBUYHBIX YACTHI[ UX pocTa. ['OMOTEHHOE OCaKICHHE.
Crapenne ocangka (mpeBpalieHHE METAacTaOWIBHOW KPHUCTAIIMYECKOW Moaudukanuun B Oojee
yCcToiunBy0 (hopMy; XUMHUYECKOE CTapEHUE B PE3YJIbTaTe M3MEHEHHs COCTaBa OCajKa — JEeTHApaTaluu-
THIpaTalliy, TOJMKOHAeHcanuu). llpuumHBl  3arpsi3HeHHs ocagka (COBMECTHOE  OCaKICHUE,
coocaxJeHue, mocaeayromee ocaxzaeHue). Kiaccudukanuss pasinyHBIX  BHUIOB  COOCAXKICHUS
(amcopOmmsi, OKKIIO3WS: BHYTPEHHSS ancopOIvs, WHKIO3UsA;, u3oMopdusm). I[lomoxurenpHoe U
OTpHUIATENILHOE SIBJICHUS COOCaXJeHus B aHanuze. OcobeHHOCTH 00pa30BaHUs KOJIJIOUIHO-AUCIIEPCHBIX
cucreM. BaxxHelimme opraHmuecKie ¥ HeOpraHMIeCKre ocaauTeNd. [1orpenrHocTH B TpaBUMETPHIECKOM
aHanmze. OOmas cxema ompeneneHuid. TpeOoBaHus K ocaxkJaeMoOW U TrpaBUMETpUYECKON (opMam.
W3meneHne coctaBa oca/ika Py BBICYITMBAHUNA ¥ IPOKATHBAHUH.

1.9. TutpuMeTpHYeCKHEe METOAbI AHAJIN3A

Metonel TUTpuUMeTpuuyeckoro ananuza. Kinaccuduxamus. TpeOoBaHHs, NpeabsBiIseMble K
peakuuu B TUTPUMETPUUYECKOM aHaiu3e. Buabl TUTpUMETpUUYECKUX OMpEeNesIeHUi: MpsMoe U oOpaTHoe,
KOCBEHHOE TuUTpoBaHue. CrocoObl BhIpaKEHUS KOHIEHTpPAIMi pacTBOPOB B TUTPUMETPUH. DKBUBAJICHT.
MounspHas macca 3kBUBajieHTa. [lepBuuHble cTaHgapThl, TpeOboBaHus K HUM. PukcaHanbl. Busibl KpuBbIX
tuTpoBaHus. Ckauok TUTpoBaHUs. Touka SKBUBAJIEHTHOCTH U KOHEUHAsl TOUKA TUTPOBAHUSI.
1.9.1.Kucj0THO-0CHOBHOe _TuTpoBaHMe. IlocTpoeHue KpUBBIX THUTPOBaHUS. BiusHue BETUYHUHBI

KOHCTAHT KHCJIOTHOCTM MJIM OCHOBHOCTH, KOHILIEHTPAllMM KHUCJIOT MJIM OCHOBaHMH, TeMIlepaTypbl Ha
XapakTep KpPHUBBIX THUTpPOBaHUsA. KHCIOTHO-OCHOBHOE THUTpPOBAaHME B HEBOIHBIX cpenax. KucimorHo-
OCHOBHbIE MHJMKATOpPbl. [lorpeniHocTH TUTPOBAHUS NPH ONPEAETICHUU CHIBHBIX U CJIAOBIX KUCIOT U
OCHOBAaHUH, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHHH.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHOe  THTpoBaHMe. [locTpoeHne  KpUBBIX  THUTPOBaHUS.
@dakTopbl, BIMAIOLUIME Ha XapakTep KpHUBBIX TUTPOBAaHUS: KOHLIEHTpAlUs HMOHOB BOJOPOJA,
KOMIUIeKcooOpa3zoBaHue, HOHHass cuia. CrnocoObl oOIpeneseHus KOHEYHOM TOYKM TUTPOBAHMUS;
uHAukaropsl. Ilorpemuoctu THTpoOBaHUS.
1.9.2.MeTobl OKHCIUTE]bHO-BOCCTAHOBUTEILHOr0 TUTPOBaHus. [lepmanranaromerpus. IlepBuunbie
Y BTOPUYHBIE CTAHAAPTHI. Y CJIOBHSI IPOBEIECHUS IEPMAHIAHATOMETPUYECKUX ONPEICIICHUN.

Nonomerpuss u iomumerpus. CucreMa HOA-HOMMA KaK OKHCIUTENh HJIH BOCCTAHOBHTEb.
Kpaxmai, kak HHAUKATOP.

buxpomaromerpus. IIpakTuueckoe NpUMEHEHHE [UIsl aHAJIM3a HEOPTAHUYECKUX M OPraHUUYECKUX

BEILIECTB.
1.9.3.0caautenbHoe TurpoBanue. IloctpoeHune kpuBbIX TUTpoBaHUsA. CrocoObl OOHaApYXKEHHS
KOHEYHOW TOYKM TUTpOBaHUS; WHAMKATOphl. [lorpemnoctn tutpoBanus. IIpuMepbl mpakTHUECKOTo

MIPUMCHCHUS.



1.9.4 KomiiekcoHOMeTpHYecKkoe TUTpoBaHue. Heopranmueckue M OpraHuveckue TUTPAHTHl B
KOMIUIEKCOMETpHU.  VICcnonp30BaHMEe  aMUHOIOJMKAPOOHOBBIX  KHUCIOT B KOMIUIEKCOHOMETPHH.
[TocTpoeHune KpUBBIX TUTPOBaHUA. METAUIOXPOMHBIE WHAMKATOPHI M TPeOOBaHHUS, MPEIbSBIIIEMbIE K
HUM. Baxwheiilmne yHHBepcalbHbIE W CHEIU(PUYECKHE METAUIOXpPOMHBIE HMHAMKATOPHL. CrocoOsl
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUS: NIPsIMOE, 00paTHOE, KOCBEHHOE. CeNeKTUBHOCTh TUTPOBAHUS U

crocoObI ee MoBbIIIeHUS. [lorpenHoCTH TUTPOBAHHUS.



4.3.1.

Ilepeuens 1a60paTOpPHBIX padoT

Ne Ne pazpena n HanmenoBanue TpynoemkocTs (4achl) OueHouHble ®opMupyeMble KOMIIETEHIIUN
/11 TEMBI 1a00paToOpHBIX PaboT
T — Bcero M3 Hux cpeacraa
4acoB
MIPaKTHYECKast
MOJITOTOBKA
1.1.Cocrosinue «PacueT paBHOBECHBIX 6 6 VYcerHbiii onpoc Ne WK onk-1.2
BEIIECTB B HOHO- KOHIICHTPAIUH B HOHO- 1
MOJICKYJISIPHBIX MOJICKYJISIPHBIX CHCTEMAaX)
CUCTEeMaXx.
1.2. Tunsr CriocoObI BBHITIOTHEHUS 4 4 YcrHoe MK onk-2.1
XUMHYECKUX AQHAIUTUYECKUX PEAKIIHA. cobecenoBaHue
peakuui u AHaJIN3 MOKpPBIM, CYXUM
MPOIIECCOB B nmyTeM (TIpoOUpPOYHBIE,
aHAJIUTUYECKOU KareJbHbIE,
XUMHH. MUKPOKPHUCTAJUIOCKOTTUYECKHE
peaKIvm)
1.3. Meronast BrimonHenue peakui 4 4 Pemenue N 1Kork2 4
06Hapy)1(eHH}1 u O6Hapy)KeHI/I}I Ha KaTHOHLI: KOHTpOJ'IBHOfI
unentudukaruu. | Agt crp.57 Ne 2, Pb2+ c1p.60 3a1a4d Ha W]TKorke.
Ne 2, Cu2+ c1p.86 Ne 2, Al3+ MOArpPyIITy
ctp.64 Ne 3, C302+ cTp..90 Ne cepebpa
Mn2+ ctp.77 Ne 1, Ba2+
ctp.53 Ne 2, K+ c1p.46 Ne 3,
Na+ ctp.48 Ne |
1.5.MeTonpl CucremaTdeckuii U JpoOHBII 16 16 perieHue WJIKonk2 4




BBIJCIIEHHUS, aHanu3 (CepoOBOJIOPOIHBIN, HA KOHTPOJIBHOU N Korke.1
pas3aeneHus u OCHOBE Cy/b(UIa HATPHSI, 3ajauu Ha 1-4
KOHIICHTPUPOBA- KHCIIOTHO-OCHOBHOI) aQHAJIUTUYECKUE
HUSL. TPYIIIBI
«PaBHOBecCHE B reTepOreHHOM VYerubii onpoc Ne NJK onk-1.2
cpene» 2
AHUOHBI, UX KJIacCU(PUKAIHS. Pemenue 3agauu NJIKonk2.4 UKormkes.1
Beinonnenue peakuuii Ha OOHapyXeHue
0OHApPYKEHMSI COUETaHUN AHHOHOB
AQHUOHOB:
S04%,C0O3%, SOs%¢.13;
Cl, Br, Jec.13;
NO>, NOsc¢c.14
KauectBeHHbIl aHaIN3 KauecTtBeHnnsbIit NJIKonxk2.4 UKomnks.1
MHOTOKOMIIOHEHTHOUM CMECH aHaJIu3 CcMecu
KaTHOHOB C HUCIOJIb30BAaHUEM KAaTHOHOB:
OyMa)xHOU xpomarorpadum:
a) Fe3*, Cr¥*, Zn**, Mn?*,
Co*, Ni**
6) Bi3+, Ag*, Hg2+, CU2+, Cd2+,
Pb?*
Hcnonp3oBanue TCX s KauecTtBennsiit NJIKonx2.4 MKomks.1
paznenenus u oOHapyKEeHUs aHaJIu3 cMecu
OpPraHUYECKUX BEUIECTB (anTpares,
kap0as3o,

(eHaHTpeH)




Anamms HHAUBUAYAJIBbHOT'O
BELIECTBA (CKOPOCTHAs

NJKork2.4 MKorke.1

MOTIPaBKU paboyvero pacTeopa

3a/1a4a)
1.8.I'paBuMeTpUYECKUI aHAIIN3.
Becena o TexHuke 2 2 NJIK onk-2.1
1a60paTOPHBIX padoT B
I'PaBUMETPHUYCCKOM aHAIIH3E.
3HAKOMCTBO C
AQHATUTUYCCKUMU BECaMH
YcTaHoBIIeHUE COACpPKAHUS 12 12 KomnnokBuym Nel N 1Konk2.4
Ba’* B TeXHHYECKOM
BrimosHeHue N Korke.1
npemnapate BaCl222H20
71a00paTOPHBIX
OnpenerieHne coaepiKanus 6 6 paboT N1Kornk2.4
Fe3* B pacTBope
N/1Korke.1
Pemenue pacueTHbIX 3a1a4 4 4 MK ork-1.2
1.9. TurpumeTpryeckre METO bl aHATN3A.
[Ipurorosnenue 0,1 H 2 2 CobecenoBanue 1o N IKork2 4
o]
= pactBopa HCI u3 TEXHUKE
s =z N Korike.1
= 2 KOHIIEHTPUPOBAHHOTO BBITIOJTHEHUS
% = pacTBOpa KUCIOTHI pabor.
s 8 Beinosinenue
g [Tpurorosnenue 0,1 H 2 2 W/1Kork2 4
- 2 NaCO 71a00paTOPHBIX
N actBopa NaxCOs
o & p p ' pabor, WMJIKomnke.1
i ycTaHOBJIeHHE KodpuLneHTa
S odopmieHHe




HCI

[Ipurorosnenue 0,1 v
pactBopa HoC204-2H:0.
YcranoBneHne
Kod(duIMeHTa TONPaBKU
pabouero pactBopa NaOH.

Ornpenenenue coaep>Kkanust
YKCYCHOM KHCJIOTHI B
pacTtBope

YcTaHoBIEHNE KOHIEHTPauU
pacTBOpa CUIILHOM KUCJIOTHI

VYernbiii onpoc Ne 3
«KucnotHo-ocHOBHOE
paBHOBECHE»

Onpenenenue coaepKanus
CO3> mHCO3 B po0e BOIbI

Onpenenenue coaepKanus
CO2 B kapOOHATHBIX MMOPOJIAX.

Omnpenenenue conep:xanus
HCI u H3BO3 npu
COBMECTHOM IPUCYTCTBUHU

TuTpoBaHME MHOTOOCHOBHBIX
kuciot. OnpenenexHue
conepxkanus HaPOy

OTYCTOB I10
pabotam

NKorxk2 4
N Korke.1

NKork2 4
N Korike.1

NKork2 4
N Korke.1

MK onk-1.2

NKork2 .4
N Korke.1

NKork2 4

N Kork2 .4
N Korke.1

NKork2 .4
N Korke.1




Pemenue reopernueckux 4 Konnokeuym Ne2 MK onk-1.2
3a1a4
Meron nepMaHraHaTOMETpUU
[Ipurorosnenue 0,05 v 1 ColecenoBanue 1o N 1Korik2 .4
= pactBopa HoCy04 -2H20 u3 TEXHHUKE VKo
z OYMIIIEHHOTO TIpenapara BBIIIOJTHCHUS '
g H2C204-2H20 paboT.
§ BrimostHenue
; YcranoBneHrne HOPMaTbHOCTH 2 TaBOPATOPHBIX N 1Kork2 .4
§ u I;OC)(b(bI/IHI/IeHTa MOTIPABKH pador, MIKorke
3 pabouyero pactBopa KMnOg4 odopMIteHHe
]
= OnpejienieHne coiepKaHus 3 OTHCTOR 110 NIKork2.4
aa]
8 NaNO; B TexHHYecKoM paboTam
cms NJ1Korke.1
S npemnapare
3
g PemeHne TeopeTHIECKHX 2 MK onk-1.2
= 3a/1a4
=
QE’ Ycrubiit onpoc Ned 4 MK ork-1.2
5 «OKHUCIHUTENBHO-
% BOCCTAHOBUTEIIBHOC
3 paBHOBECHE»
5
g Metoa GMXpoMaTOMETPUH
~ [Ipurorosnenue 0,05 H 2 CobecenoBanue 1o NJIKonk2 4
[®))
— pactBopa KoCr,07 TEXHHUKE
NJ1Konke.1
BBITIOJTHCHHUSI
Omnpenenenue conep:kaHus 1 pador. NKork2.4
Fe’* B BOZHOM pacTBope BeirnosHenne U IKorks.1




1ab0paTOpHBIX

VYcranoBneHrne KOHIEHTPAIUU pabor, N Kork2 .4
1 K03 UIIUEHTA TOTIPABKU odopMIICHHE K
OTIK6. 1
pabouyero pactBopa J» OTYETOB T10
pabotam
Onpenenenne coaepKanus NJKorik2.4
MeJIM B BOJTHOM pacTBOpe
N Korike.1
Onpenenenne coaepKanus NJKork2.4
Na>SOs3 B cyxoMm mpemnapare
N Korke.1
Pemrenne teopernueckux KomnokBrym Ne3 NIK onk-1.2
3a/1aq
v YcraHoBIeHHE KOHIEHTPALIMT CobecenoBanue 1o NJIKonk?2 4
Q
o 1 ko3 durmenTa nonpaBKu TEXHUKE
= N JIKorike.1
3, BBITIOJTHCHHSI pa0oT.
=) komruiekcona I11
2 E BeinonHenue
<
§ & OnpejienieHne KecTKOCTH abopaTOPHBIX UJTKonk2.4
e & BOJIBI pabot, oopmiieHHE VLIK
ci= OTYETOB 10 paboTam ARorks.
o o
<z ©
= OHpe,Z[eJ:;IfHI/Ie COJICPIKAHUS Komoksiym Ne 4. NKork2.4
o Fe®" B pacTBOpE
N N Korke.1
Pemenne Teopetnueckux KonTposnbhas MK ork-1.2
3a1ay4 pabora 1o
PEIICHUIO
pacueTHBIX 33134
1.9.3.0cangurensHOE Konnoksuym WK onx-1.2




TUTPOBAHUE ApPreHTOMETpHSL.»
3axirounTeIbLHaS 4
KOHTpOJIbHAas paboTa
Bcero 144 144




4.3.2. Hepeqeﬂb TEM (BOHpOCOB), BBIHOCUMBIX HA CAMOCTOATEIBHOEC U3YUCHUE CaMOCTOATEIbHOM paﬁoTLI CTYAECHTOB

Ne Tema 3anaHue dopmupyemas KOMIIETCHIUSA NAK
n/n
1. [Toaroroska k OIIK-1 Cnocoben MK onk-1.2
Pacuer paBHOBECHBIX yctHOoMy ompocy Nel. | apanusupoBath u 3HATB. TEOPETHYECKHE OCHOBBI aHATMTHYECKOM
KOHIIeHTpaIIHfI B UOHO HHTCPIIPETUPOBATH XUMHH, CYHIECTBO peaKIII/Iﬁ H IIPOLECCOB,
-~ MOJICKYJIAPHBIX pe3yJabTaThl XUMUYECKUX HCIIOJIb3YEMBIX B AaHATMTUYECKON XUMUU; TPUHIIUIIBI U
HACTEMAX. .
chcrema IKCIIEPUMEHTOB, HAOMIOACHUI | 00JIACTH MCITOJIb30BaHUS OCHOBHBIX METOJIOB
Y U3MEpEHUI XHMHYECKOTO aHanmmu3a. FiMeTs npeicTaBieHune oo
0COOCHHOCTSAX 0OBCKTOB aHAIM3a
2. IloaroroBka k OIIK-2 CniocoGeH mpoBOIUTh NJIKonk2 4
cTHOMY ompocy Ne2,
y y ompocy C COOIIOZICHUEM HOPM TEXHUKH | 3pary . ocHOBHBIC TOCTOMHCTBA H HEIOCTATKH
Pemenue 3aya4 no 0€30I1aCHOCTH XUMHYECKHIA Pa3IMYHBIX METOJIOB HCCIIEJOBAHMUS CBOMCTB BEIECTB
Teme. AKCIIEPUMEHT, BKJIIOUas 1 MaTCpHUaJjoB.
PaBHOBecHE B CHHTC3, aHAJIN3, U3YICHUC Biajers: TEOPETHYECKUMH MPEACTABICHUSIMHU
TeTEpPOreHHOM cpeie. CTPYKTYpPbI U CBOMCTB BEUIECTB | aHATUTUYECKON XMMUH, OCHOBAMH XMMHUYECKHX
Y MaTe€pHajoB, UCCIEAOBAHUE MCTOJ0B aHAJIM3a HCOPIraHNMYCCKUX U OPIraHUYCCKUX
COCIMHEHHUI, METOH0JIOTUEH BRIOOpA METOIOB
MPOIIECCOB C UX YUACTUEM A ’ 2 p 2
aHaJM3a, UMETh HaBBIKU UX MPUMEHCHHUS MPH
MIPOBEACHUH aHATUTUYECKUX PEAKIIUN TSI
OTIpe/ICTICHUS DJIEMEHTOB B Pa3IUYHBIX 0OBEKTAX.
3. Hanucanne otuetoB OIIK-6 Cnocoben N 1Konke.1

no JlaGopaTopHoii

MMPEACTABJIATL PC3YIIbTAThI

3HaTh: ImpaBHjia COCTABJICHUA IIPOTOKOJIOB OTYCTOB




pabote

CBOEI pabOTHI B YCTHOH U
MUChbMEHHOM (hopMe B
COOTBETCTBUU C HOPMaMH U
NpaBUIaMH, TIPUHITHIMH B
npodeccnoHaIEHOM

cooo01iecTse

XUMHYECKUX OIBITOB, IPUMEHSATH OCHOBHBIE 3aKOHBI
XUMUU TIPU OOCYXKJICHUHU TTOJTYyYECHHBIX PE3YJIbTATOB,
MOJITOTOBUTH OTYET O BBIITOJIHEHHOU padoTe.

YMeTh: IPECTaBUTh PE3YIbTAThI ONBITOB U
pacyeTHbIX paboT cOrJIaCHO TPEOOBAHUSAM B JTAHHOM
00J1aCTH XUMHUN

TToaroroska k OIIK-1 Cnocoben MK onk-1.2
CTHOMY oIrpocy Ne2, . .
y y onpocy aHaIMsHpoBaTh n 3HaTh. TEOPETMYECKME OCHOBBI  AHAIUTHYECKOM
Pemenne 3aza4 no WHTEPHPETUPOBATH .
XUMHH,  CYIIECTBO  peakuii ¥  IPOLECCOB,
Teme. pe3yNbTaThl XUMHUYECKHX
Mertoibt . | HCIIOJIb3YEMBIX B aHATUTUICCKOU XUMHUH, IIPUHIIMIIBI 1
oGHApYKEHNS 1 AKCIIEPUMEHTOB, HAOTIOICHU I
WICHTHHKAIIT, W M3MepeHHit 00JacTH  HCHOJB30BAHMS  OCHOBHBIX  METOJOB
XUMHYeCKoro aHamusza. Vmers mnpencraBieHue o0
[Tpo6ooTdop 1 5 5
POGOMOArOTOBKA 0COOEHHOCTSAX 0OBEKTOB aHAIN3A.
BiiasieTb: HaBbIKAMU IPUMEHEHUS TEOPETHUECKUX
OCHOB IIpH NPOBEJCHNHU aHATUTUYECKUX PEAKLIUN 1JIs
OIpE/ICICHUs JIEMEHTOB B Pa3IMYHbIX OOBEKTAX.
ITonroroBka k OIIK-1 Coocoben MK onx-1.2
KoJUTIOKBUyMyNel . .
yMY aHaIMsMpoBath H 3HaTh. TEOpEeTHYECKHE OCHOBBl  AHAIUTHUYECKOM
I'paBuMeTpHruecKuii XMMHHM,  CYIIECTBO  pEakUMd U  IPOLECCOB,
AHAITH3 Teme PE3YIBTaThl XUMUYECKHX

OKCIICPUMCHTOB, Ha6J'IID,[[eHPII>i

U U3MEPEHUU

HCIIOJIb3YEMBIX B aHAJIUTHYECKOM XUMUHU; TPUHIUIIBI 1

obOmactu HCIIOJIBb30BaHUA OCHOBHBIX MCTOJ0B




XAMHYECKOTO aHanm3a. MMers mnpencraBieHue o0
0COOEHHOCTAX 00BEKTOB aHAJIN3A.
BJ'[a)IeTI): HaBbIKaAMHU HpI/IMeHeHI/ISI TGOPCTI/I‘-IGCKI/IX

OCHOB IIpHU MPOBCACHUN aHAJIUTUYCCKUX peaKHI/Iﬁ JJIs
ONpCACIICHHUA JICMCHTOB B PA3JIMYHBIX 00BEeKTax.

Hanmcanne otueToB
o JlabopaTtopHbIM
pabotam

OIIK-6 Cnocoben
IPEACTaBISITh PE3YIbTATHI
cBO€il pabOThI B YCTHOH U
MUCbMEHHOU Popme B
COOTBETCTBUH C HOPMAaMHU U
TIpaBUJIAMH, TTPUHSATHIMH B
poeCCHOHAITBHOM

coo0riecTse

NKorks.1

3HaTh: IpaBUiIa COCTaBJICHUS TPOTOKOJIOB OTYETOB

XUMHUYECKHX ONIBITOB, IPUMEHATH OCHOBHBIE 3aKOHBI
XUMHH TIPU 0OCYXACHUHU MTOJYYEHHBIX Pe3ylbTaToB,
MOJATOTOBUTH OTYET O BBIIOJIHEHHOH paboTe.

YMeTh: NpEaACTAaBUTH PE3YIbTATHI OIIBITOB U
pacyeTHBIX pabOT COTJIaCHO TPEOOBAHUSIM B JTAHHOM
obnactu

TurpumeTprudeckui
aHaIu3

IloaroroBka x
YCTHBIM orpocam No
3,4

IlonroroBka k
KOJUIOKBHyMaM Ne
2,3,4

Pemenue 3ama4 no
TEME

OIIK-1 Cnocoben
aAHAIM3UPOBATH U
UHTEPIPETHUPOBATH

PE3YIBbTATEI XUMHUYCCKUX

OKCIICPUMCHTOB, Ha6J'IIo,[[eHPII>i

Y U3MEPEHU U

MK onk-1.2

3HATh. TCOPETUYECCKHE OCHOBBI aHAJTMTUYCCKOM
XHMHH, CYIIECTBO PEAKIIUH U MPOIIECCOB,
HCII0JIb3YEMBIX B aHAIUTUYCCKOW XMUMHH; IIPUHITUITHI 1
00J1aCTH MCII0IL30BaHNsI OCHOBHBIX METOJIOB
XMMHYECKOTo aHanu3a. FiMeTs npeacTaBieHue o0
0COOEHHOCTAX 0OBEKTOB aHAIM3A.
Bnanerb: HaBBIKAMH TNPUMEHEHHS TCOPETHUCCKUX
OCHOB IPH IPOBEJICHUM AHATUTHUCCKUX PEAKIIMHA JIJIs
OTIpEJIENICHUs DIIEMEHTOB B PAa3lIMYHBIX 0OBEKTaX.




Hanmncanwne otueToB
no JlaboparopHbiM
pabotam

OIIK-6 Cnocoben
NPEACTaBISTh PE3YIIbTAThI
cBOEH pabOThl B YCTHOM U
MUChbMEHHOM (hopMe B
COOTBETCTBUU C HOPMAMH U
NpaBUIaMH, TIPUHITHIMH B
poeCCHOHAIBHOM

cooo01iecTse

N /Korxe.1

3HaTh: IpaBUiIa COCTaBJICHUS [IPOTOKOJIOB OTYETOB

XUMHUYECKUX OIBITOB, IPUMEHATH OCHOBHBIE 3aKOHBI
XUMHH NIPU 0OCYXAECHUHU MTOTYYEHHBIX Pe3y/bTaTOB,
MOJITOTOBUTH OTYET O BBHIIIOJHEHHO padorTe.

YMeTI): HpCI[CTaBI/ITI) p€3YJ'II>TaTI>I OIILITOB U
pacYeTHBIX paboT COTIIACHO TPEOOBAHUSIM B JIAHHOM
oOnactu




4.4. MeToauueckue YKa3aHUus 110 OpraHm3anuun CaMOCTOSITEJILHOM paﬁoTbI CTYAEHTOB

CamocrosiTesibHass paboTa CTYICHTOB, CBS3aHHAs C IOJTOTOBKOW OTYETOB IO BBIMOJHECHHBIM
nabopaTopHBIM paboTaM, 3aKpETUICHUEM

TEOPETUYECKOT0 MaTepuana B BUJE PEUICHUM 33Jad U IOATOTOBKE K KOJUIOKBUYMam MU YCTHOMY
cobece10BaHuUIO, TPOBOJUTCS BO BHEAYAUTOPHOE BPEMSL.

CrpykTypa oTdera 1o 1abopaTtopHoit paboTe:

1. Ilens paGoTEHL.

2. Teopermueckas 4acThb.

3. BrImonHEHHE pacueTHBIX, Ipa@UUECKUX U KOHTPOIBHBIX 331aHUN B COOTBETCTBHUH C

METOIMYECKUMHU YKa3aHUSIMHU K KaxI0u padoTe.

4. BpiBoj (Ha OCHOBE MOTYYEHHBIX PE3YJILTATOB).
Meroandeckue peKOMEHIAINU TI0 BBIMIOJHEHUIO U 00pa0OTKE IKCIIEPUMEHTANIBHBIX JIAHHBIX 10 KaXKI0M
abopaTOpHOU paboTe OMHMCAHBI B METOJIMYECKHX PEKOMEHJIAIUAX, MTOATOTOBICHHBIX MPETOIaBaTeIIMU
kadeapsl (cMm. mpusiokenwusi). [IpuMepsl pemieHus THUMOBBIX 3a7a4 MPEJCTaBICHB B PEKOMEHIYeMBbIX
Y4€OHBIX MOCOOUSX U 3aJaUHHKAX.

V. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
JAUCHUIIJTINHBI

DnekTpoHHas WHGOPMAIIMOHHO-00pa3oBaTelibHas Cpe/la YHUBEPCUTETa OO0CCIeUnBAET JOCTYI K
AIIEKTPOHHBIM Y4€OHBIM H3JIaHUSIM U AJIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, YKa3aHHbIM B paboueil
MPOrpaMMe JUCIUIUINHBI.

[Ipu umcnonb3oBaHUM B 00pa3oBaTEIBLHOM MPOIECCE IMEUATHBIX H3JIaHWNW OMOIMOTEYHBIM (HOHT
YKOMIUIEKTOBAH IMEYATHBIMU 3JaHUSMHM W3 pacdeta He MeHee (0,25 sk3eMIuisipa KaKIOro U3 U3JIaHH,
yKa3aHHbIX B palouell mporpamMme AWCUUIUIMHBI, HAa OJHOTO OOYydYalllerocs U3 4YHcia JIHIIL,
OJIHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO TUCIUIUIMHY.

OOyuaromumcst obecriedeH JOCTYI K COBPEMEHHBIM NpPOQEeCcCCHOHANbHBIM 0a3aM JaHHBIX H
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

a) OCHOBHAaf JIUTepaTypa

1. Xaxanuna, Tarbsina UBanoBHa
Ananutuyeckas XuMus [DIeKTpOHHBIN pecypc]| : ydeb. mocobue nnsi OGakamaBpoB,
yueb. mocobue g cryn. By3oB / T. M. Xaxanuna. - 3-e uza., ucnp. u gon. - 9BK. - M. :
Opaiit ; [b. m.] : U] KOpaiit, 2012. - (bakanaBp. ba3oBsiii kypc). - Pesxum gocryma: . -
Pexum moctyna: 9U3 "bubmuotex". - 20 moctynos. - ISBN 978-5-9916-2035-2. - ISBN
978-5-9692-1366-1;

2. Kapnos, FOpuii AslexcanapoBuy.

Mertoel po60ooTOOpa U MPOOOTIOATOTOBKY [ DIEKTPOHHBIN pecypc] : yued. mocodue
/ 1O. A. Kapnos. - 2-e uzn. - OBK. - M. : bunom. JIaboparopus 3nanuii, 2012. - (Meroas! B
xumuH). - Pexxum pocryna: . - Pexxum nocryna: 943 "bubnuotex". - Heorpanuy. poctym. -
ISBN 978-5-9963-0768-5 :

3. Axanutuyeckasi xumus : yueOHuk: B 3 T. / pen. JI. H. MocksuH. - M. : Axagemus, 2008 - .
- 23 cM. - (Briciee mpodeccuonansHoe oopazoBanue: EcrectBennbie Haykn). - ISBN 978-5-
7695-3955-8.

T. 1 : Meroas! unentudukanuu u onpenencHus semects / A. A. bemtoctun [u ap.].
- 2008. - 575 c. : un. - bubnuorp.: c. 563-567. - ISBN 978-5-7695-3954-1 : Bcero 15



4. Aunanutuyeckasi xumus. Bepmmmnun B.U., Brnacosa 1.B., Hukudoposa N.A. uzn-so Jlaus.
2022r. ISBN 978-5-8114-9166-7

5. Ananutnyeckasi xumus: kypc nexuuitllomny6nsix JI.II. KpacHosipckuii rocynapcTBEeHHBIN
arpapsbiii yauBepcurert. 2014 r.

6. Ananutnyeckasi xumus. AnapueB A.M. HoBocubupckuii rocy1apcTBEHHBINA TEXHHUESCKHUH
yauBepcuteT. 2021 r. ISBN 978-5-7782-4423-8

0) 10MOJTHUTEJIbHAS JTUTEPaTypa

1. Tpudonosa, A. H. AHanuTtnueckas xumusi [ DJIEKTPOHHBIN pecypc] : 1adopaTopHbIil
npaktukym / A. H. Tpudonosa. - Munck : Bermmiimas mkona, 2013. - 160 c. - Pexkum
nocryna: http://ibooks.ru/reading.php.productid=338907
(http://ibooks.ru/product.phproproductid=338907). - Pexum noctymna: DBC "Aidykc". -
Heorpanuu. noctym. - ISBN 978-985-06-2246-4 :

2. CmaryHnoBa, AHToHuHa HukoHoBHA.

MeTopl MaTeMaTUUECKOM CTATUCTUKH B aHAIUTHYECKOU xumuu [Teker] : yued. mocobue
st crya. By3oB / A. H. CmarynoBa, O. M. Kapmykosa. - PoctoB u//] : ®enukc, 2012. - 347
c. ; 20 cm. - (Boiciee obpasosanue). - ISBN 978-5-222-19507-9 : reoxum (30)

B) 0a3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMbI

1.wwwe.elar.usu.ru/.../1569/1/1333921 exam.pdf

. http:www.ksu.ru/chmku/docs/kn4_06.rtf

. www.xenoid.ru/.../chem_books_download.php

. http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek_14.html
. http:www. Ftchemistry.dsmu.edu.ua/ana_him/lek_1-16html
. http:/www.edu.ru./db/portal/spe/archive.htm

. http:www .krugosvet.ru/.../Himiya analiticheskaya.html

. http:www.edu.ru/window/library?p...

. http:www.novedu.ru

10. http:www.newlibrary/ru/.../analiticheskaya himiya

11. http:www.anchem.ru

12 http:www.ximicat.com/index.php?...chemanalytica.com/-

OO0 0Tk wiN

I') CIIUCOK ABTOPCKHX METOAUYECKUX Pa3padoToK:
1. KauvecTBennblii anaiaus [Tekcr |: Mertoa. ykas. - Upkyrck: U3n-Bo «MUT'Y», 2022/
coct. H.®. Anpenkosa [u np.]; peu. E.A.Ilucappkosa.-2022. -31 c. (100 3k3)

2. XumuuyeckoeoOHapy:xkeHue aHuoOHOB [Tekct ]: Meroa. ykas. - Upkyrck : U3a-sBoUI'Y,
2022/ coct. H.®. Ampenkosa [u ap.]; peu. E.A.ITucapskosa.-2022. -24 ¢. 100 3k3)

3. KouauuectBenublii anaau3 [Tekcr |: Metoa. ykas. - Upkyrck : Uzn-so UT'Y, 2022/ cocr.
H.®. Anpenkosa [u ap.]; peu. E.A.ITucapskosa.-2022. -47 c. (100 3k3)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI


http://www.xenoid.ru/.../chem_books_download.php

6.1. YuedHo-1a60paTropHoe 000py10BaHueE:

Kabunerst Ne210, 213, 232 u 233 ocHamieHsl 000pyI0BaHUEM, KOMIUIEKTaMHU IUTAKATOB,
METOIMYECKUMU YKA3aHUSIMU NIPETHA3HAYCHHBIMU JIJISl IPOBEICHMSI Ta00PATOPHBIX3aHATHIA.

Nen/m | HaumenoBanue Koanuectso
1. HITatuBbl ¢ HAOOPOM PEAKTUBOB /ISl IIPOBEICHUS Ka)X/IOMY CTY/ICHTY
Ka4eCTBEHHOTO aHAJIN3a
2. HITatuBel ¢ HAOOPOM MTPOOUPOK KaXXJOMY CTYAEHTY
3. Hentpudyru 2
4. MuxkpocKoTbl 2
o. Bonasueie 6anu 2
6. TexHuueckue Bechl 2
7. AHaTUTHYECKUE BECHI 6
8. [Munerkn KaX/IOMY CTY/ICHTY
9. BropeTtkun KaX/IOMY CTY/ICHTY
10. | KonOsr st THTpOBaHUS KaXKJIOMY CTYACHTY
11. | qunuHIpsI KaKJIOMY CTYICHTY
12. | MepHbIe KOJOBI KOKJIOMY CTYIACHTY
13. | MydenbHbIe IeUn 2
14, | CymmnbHble IKadb 2

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MU
B mpouecce wm3ydeHus OUCHMIUIMHBL — HCIOJB3YIOTCA KAaK  TPAJULMOHHBIE  TaKW

HMHHOBAIMOHHBLIC TCXHOJIOIT'MH, AKTHBHBIC KW HHTCPAKTHBHBIC MCTOIAbI H (1)0pr1 O6y‘IeHI/I$IZ
TCXHOJIOT'HUA O6T>$ICHI/IT6J'IBHO'I/IJ'IJ'IIOCTpaTI/IBHOFO 00BsACHEHUI COJICMCHTaMH HpO6JI€MHOF (6]
HU3JI0KCHUA, TCXHOJIOI'UA HpO(i)eCCI/IOHaJ'ILHO'OpI/IeHTI/IpOBaHHOFO O6y‘IeHI/IH, JICKIIMH,
O6’BHCHI/ITCJ'II>HO-I/IJ'IJ'IIOCTpaTI/IBHHﬁ MECTOJ C BJICMCHTaMHU HpO6HeMHOFO H3JI0KCHH, KOHTPOJIBHBIC U

nabopaTopHbIe pabOThI, KOJJIOKBHYMBI, pa300p KOHKPETHBIX CUTYallUH.



VII.LOOEHOYHBIE MATEPHUAJIBI UISA TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUA

Ouenounsle cpeacrsa (0OC):
. OLleHOYHBIC CPE/ICTBA TSI BXOIHOTO KOHTPOJIS - HE MIPEIyCMOTPEH

11.2. Ha3nadyeHHe OIICHOYHBIX CPEJICTB TEKYIIETO KOHTPOJIS -BBIIBUTH CPOPMUPOBAHHOCTH
cocrapstromux yacter kommerennui OIIK 1, OIIK 2 u OIIK 6 (MK onk-12, UAK onk-2.1;
N Kork2.4; MKorike.1). OlieHOYHBIE MaTepHaIIbl TEKYIIIET0 KOHTPOJIs (JOPMHUPYIOTCS B
cootBeTcTBUU ¢ JIHA yHuBepcurTera B BUIEC YCTHBIX OIIPOCOB, KOJUIOKBUYMOB, BBITIOJTHEHHS
1a00paTOPHBIX pabOT ¥ O(POPMIICHHS OTUETOB.

YcrHblii onpoc Nel

Pacuer PaBHOBCCHBIX KOHHCHTpaIII/Iﬁ B MOHO - MOJICKYJIIAPHBIX CUCTEMAaX.

. XMMUYECKOE pPaBHOBECHME B TOMOI'€HHBIX CHCTEMaX. 3aKOH JAeucTBHS Macc. MpaeanbHbie u
peanbHble cUCTEMBI. [[pUYMHBI OTKIIOHEHHS PEAIbHBIX CUCTEM OT MACATbHBIX.

. CmocoObl BBIpOKEHHS JEHCTBYIOIICH MacChl: aKTHBHOCTb, paBHOBECHAs KOHIICHTpaIus, oOIas
aHanuTudeckas KoHueHTpauusa. CyTe ycinoBus MaTepuanbHoro Oananca. CyTb  yCIOBHS
AIEKTPOHEUTPAIIBHOCTH.

. MoHHas cuma pactBopa, Kodp@uIueHT akTHBHOCTH. CBsI3b aKTUBHOCTH MOHA U €TO PAaBHOBECHOM
KOHIICHTpaimu. YpaBHeHue JleOas-Xiokkens mias pacdera Kod(pQuimeHta akKTUBHOCTH B
3aBHCUMOCTH OT HOHHOW CHJIBI pacTBopa. DakTophl, BIHSIOMIME HA BEIHMYUHY KOXPPHUIIMEHTA
AKTHBHOCTH.

. K¢ u K", cB13p Mmexxny Humu. KY, ocHOBHast ¥ 1moOoyHas peakiuu, o - KodhpdumueHT (MoJibHas
JIOJIST).
. Pacuer a-xoadduimenta s no604HON peakiu KOMILIEKCOOOpa30BaHus, TPOTOHU3ALINH.

. OCHOBBI aHAJIMTUYECKMX PACYETOB C HCIOJIH30BAaHHMEM KOHCTAaHT paBHOBECHS U OallaHCOBBIX
ypaBHEHHUH (MaTepUaIbHOIO OaaHca, SEKTPOHEUTPATLHOCTH).

YcTHblii onpoc 2

PaBHoBecue B FeTCpOFGHHOﬁ cpeac.

1. lMonstve rereporeHHol cucrembl. PaBHOBecMe MeKIy O>KUIKOW W TBepaoit  (daszamw.
IIpousseneHne pacTBOPUMOCTH, PACTBOPUMOCTD OCaJIKa.

2. Ceasp I1PT, TTPX, TIPY Mesxy co6oi.
. Pacuer S o IIP, pacuer I1P no S.

w

4. daxTopsl, BIUSIONME HA PACTBOPUMOCTB: TEMIIEpATypa M JaBIEHHE, MOHHAS CHMJIA PAcTBOpA
(conmeBoii 3¢ (deKT), PMEKTPOIUTHI C OJHOMMEHHBIMH HMOHAMHU, 3JIEKTPOJMTHI, BBI3BIBAIOIINE
MOOOYHBIE peaKklUd NPOTOHM3AIMH, KOMIUIEKCOOOpa3oBaHMS, COYETAaHHE HECKOIbKHUX
MOOOYHBIX PEaKITHil.

5. Teopust ocaxkIeHUs CyIb(HUIOB.



6. H3buparenbHOe pacTBOPEHHE.
7. DKCTpaKuys ¥ €€ Ha3sHAYEHUE B AHATUTHIECKOH XMMUH. THUIBI SKCTPAKIIMOHHBIX CUCTEM.
8. Koncranra u ko3p(QHIUMEHT paclpeneleHus, CBI3b MeKITy HUMH. DakTopbl, ONpeaeisonue
3G (EKTUBHOCTD PEAKITHH.
9. Knaccuukanus xpomarorpapuueckux METOI0B Pa3aeIeHUs:
a/ mo pupoie a3
0/ M0 MEeXaHU3MYy pa3/eIeHuUs
B/ 110 TEXHUKE BBITTOJHEHHUS
10. Cnoco6bl mosyuenust xpomaTorpamMm (BOCXOAINAsl, HUCXOAAMIAS, PaauaabHas, IByMEpHas).
Texnuka BbIMoaHEHUs] Xpomarorpaduu Ha Oymare. Pacuer Ry, ¢akropsl, Biausitomme Ha Ry
Ob6nacTu HCTIOIb30BaHUS OyMaXKHOI XpoMaTorpaduu.
11. Tonxkocnoiinas xpomarorpadus. TexHHKa BBIIOIHEHUS PabOT. AICOPOEHTHI, HCIIONB3yEMBIE B
TCX. Ilpumenenne TCX B aHATUTHYECKON XUMHH.
12. Pemenue 3anau:
1.Pacuer pactBopumoctu no I1P
2.Pacuer IIP no pactBopumoctH
3.BiusHue Ha pacTBOPUMOCTH OCa/IKa OJJHOMMEHHOTO U Pa3HOMMEHHOTO HOHOB.
4.BnusiHue Ha PAacTBOPUMOCTh OCaJKka TOOOYHBIX peakuid MPOTOHM3AIUH U
KOMIUIEKCOOOpa30BaHUSL.
5. Pacuer ycnoBuii 0CaxkICHHS.
6. Pacuer KOHIIGHTpAIlUX BeIIecTBa X, OCTABIICHCS B BOAHOM (ha3e Mocie SKCTPAKIIUK U3
ONpENENIEHHOro  o0beMa  pacTBOpa  PA3IMYHBIMU  MOPLUSMH  OPraHUYECKOro
pacTBOpUTEIIS.

YcTHbli onpoc Ne3

KucnorHo-ocHOBHOE PaBHOBCCHUC

1. OcuoBel mportomuTuueckoii Teopunm bpencrena-Jloypu, ee NpeMMylIecTBa Iepe] TEOpUEH
Appenuyca.

2. Ponsb PaCTBOPUTECIIA B IIPOSABIICHUHM KHCIOTHO-OCHOBHBIX CBOMCTB BEIIECTB. ABTOHpOTOJ'II/IS,
KOHCTAaHTa aBTOIIPOTOJIM34A.

3. Onpenenenyre MPOTOTEHHBIX, MPOTOMHIBHBIX, aM(pUIPOTHBIX M HMHEPTHBIX PAaCTBOPUTEIEH.
[IpuBeauTe mpuMepsl.

4. COprDKCHHaSI KHCJIIOTHO-OCHOBHAsA I1apa. CBsI3p KOHCTaHTBI JUucconmuanuuy KHCJIIOTbBI H
COIIPSPKEHHOT'O OCHOBAHMUA.

5. Bybepusie pactBopsl. BydepHas eMkocTb. DakTOpHI, BAUSIONIHE HA OyPEPHYIO EMKOCTD.

(o]

. Onpenenenue peakiuii ruapoamsa ¢ no3uuun reopun bpencrena-Jloypu.

7. Pacuer paBHOBECHBIX KOHIIEHTPALUH KUCIIOT U OCHOBAHMIA:

a) pacuet pH pacTBopa CUILHON KUCIOTHI B HIMPOKOM HHTEpBaJIe KOHLIEHTPALHH.

6) pacuer pH pacTBOpPOB CHIIBHOTO OCHOBaHHMS B IIIMPOKOM JIHANa30He  KOHIIEHTpALUi.
B)pacyer pH pacTBOpOB MHOTOOCHOBHBIX KHCJIOT.

r) pacuet pH pacTBopoB ci1albIx KHCIOT: a) a< 5%; 6) o> 5%.

1) pacuyeT pH pacTBOpOB rUAPOIU3YIOIIMXCS COJIEH.



e)pacuer pH HEBOAHBIX paCTBOPOB KUCIOT U OCHOBAHUH.
K) pacuet pH OydepHBIX pacTBOPOB.

7. Pemenue pacyYeTHBIX 3aJ1a4 [0 METOAY HEUTpAIM3alu1
Yecrubliii onpoc Ne 4
OKHCIIUTENHEHO-BOCCTAHOBUTEILHOE PABHOBECHE

1.DnexTpoanblii moTeHuuan, ypaBHenne Hepucra. CrannmapTHbd, (HOpMaNbHBIA, PaBHOBECHBIN
noTeHuuansl. X paznuune 1 B3auMOCBS3b.

2.dakTopsl, BIUSIONINE HA BEIMYMHY OTEHIIMAaIa: MIOHHAs cuiia pacTBopa, pH, moOouHble peakuun
KOMILJIEKCOOOpa30BaHus, OCAXACHUS C OKUCIIEHHONW (BOCCTAHOBJIEHHOMN) (POPMOIA.

3.®aKTopbl, BIAMSIIONINE HA HANpaBICHHE OKHUCIUTEIbHO-BOCCTAHOBUTENIHHON PEAKIMH, MOJTHOTY
B3auMOJIeHCTBHs. CBsI3p MEXKIYy KOHCTAaHTOW paBHOBECHS pEAKIMH ¥  CTaHIAPTHBIMHU
MOTEHIIMAJIAMHU CHCTEM.

KosstokBuym Nel
I'paBumeTpuueckuii aHamus.

1. I'paBumeTpuueckuii ananus. CymHOCTs MeToaa. METOIBI 0CaXIEHUs U BO3TOHKH. TpeGoBaHus
K XMMUYECKHM PEaKLUsAM, UCIIOIb3yEMBIM B aHAIIN3E.

2. TloaroToBka BEWIECTBA K aHANM3y: OTOOP CPEIHEH NpPOOBI, B3ATHE HABECKHM, PACTBOPEHHE.
Ocaxzaenue, GUIbTPOBaHKUE, IPOMBIBAHHE, IIOJITOTOBKA OCAJIKa JJIs B3BEeIIUBaHMs. Berunucinenue
pe3ynbTaToB aHam3a (TOHSTHE O (haKTOpe IepecueTa).

w

. Ocaxxnaemas u BecoBast popmbl ocagka. TpeboBaHus, IpeabsBIsieMble K HUM.

SN

. CBoiicTBa 1 YCl10BUA 06p330BaHI/I$I KPUCTATINIMYCCKHUX OCAaIKOB. <<CTapeHHe>> ocaaka.

5. Ycnosuss 00pazoBaHus M CBOMCTBa amopdHbIX ocankoB. OOpasoBaHHe U KOAryJISIHs
KOJUIOUJHBIX PACTBOPOB, MENTU3ALUS OCA/IKOB.

6. 3arpsasHeHHe 0cajgKoB (COBMECTHOE OCaXkKJEHHE, IOCIIEOCAXKIEHHE, COOCAXAEHHE). Bujbl
COOCXKJICHUS: aJICOPOITHS, OKKIIFO3US, H30MOP(HU3M.

7. Tpe6OBaHI/I5{, NpCABbABIIACMBIC K XKUAKOCTAM JIA IIPOMbBIBAHHA KPUCTAINIMYCCKUX U aMOp(l)HBIX
OCaJIKOB.

8. Cnoco6bl ymenbineHust coocaxaeHus. CrnocoObl OYMCTKM OCAAKOB OT OKKIIKOJIUPOBAHHBIX
MpUMecCeH.

9. Pemenue 3a1au.
1.ITpuroToBIIEHHE PacTBOPOB.
2.Beranciienne BeCOBOro u %- HOTO COJIEPIKAHMS OTPEIEISEMOrO BEIIECTBA.
3.Ilepecuer Ha cyxo€ BEIIECTBO.
4 .PacyeT HaBECKU M 00BEMa PacTBOPOB, TPEOYIOIIMXCS IS PEaKIHH.
5.PacueT 0GbeMa IIPOMBIBHOM JKUIKOCTH.
6.PacueT moTepu BENECTBA IPH IPOMBIBAHUH OCAJIKA.



KonnokBuym Ne2
MeTo1 KHCIOTHO-OCHOBHOI'O TUTPOBAHUS

1.Paboune u MCXOHBIC PACTBOPHI METO/1a, TPEOOBAHUS, TIPEIBSIBISICMbIC K HUM.
2.KpuBble TUTPOBAHUS: CUJIHOM KHCIIOTHI (OCHOBaHMSI) CJ1a00N KUCIOTHI (OCHOBaHUs), COJIU
c1a00# KHCIIOTHI, MHOTOOCHOBHOM KHMCIIOTHI, CMECH KUCJIOT:
a) evlyucaiums pH mumpyemoco pacmeopa 6 Ha4anbHOU MouKe, 00 MOYKU IKEBUBANEHMHOCMU, 8
MoYKe IKEUBANEHMHOCMU, NOCIe MOYKU IKEUBANEHMHOCTIU,
0) paccuMTaTh CKAa4OK TUTPOBaHUS. YKa3aTh 3aBUCHUMOCTb CKauka OT KOHLEHTpaLUu
PacTBOPOB, CHJIBI KUCJIOTH U OCHOBAHMUS, TEMIIEPATYPHI;
8) NOACHUMb paziuyUe KPUBLIX MUMpPOBAHUsL CUTbHBIX U CIAObIX KUCIOM (OCHOBAHULL);
T).IPUBECTH TMPUMEPHl TUTPOBAHHUS, KOTJA TOYKA DOKBUBAJICHTHOCTH M  TOYKa
HEUTPATBLHOCTH HE COBIAJIAIOT U OOBSICHUTH TIOUYEMY;
3.KucnotHo-ocHOBHBIE MHAMKATOPBL. lOHHO-XpOoModopHas Teopusi HHAUKATOPOB.
4. MlaTepBan nepexoia OKpaCK UHANKATOPA U CBSI3b €r0 ¢ KOHCTAaHTOM AUCCOIUALINKI
WHJIUKATOpa, MoKa3arenas TuTpoBanus (p7T).
S.ManukaTopHas omrmOKa TUTpOBaHMs. Beruncienue ommOKy Mpyu TUTPOBAHUYU CHUIIBHBIX KUCIIOT
(ocHOBaHMIN) U Ca0OBIX KUCJIOT (OCHOBaHUM).
6.Pemenne 3amau:
@) 8blYUCTIeHUs NPU NPULOMOBTIEHUU PACBOPO8, HABECKU 01 AHANU3A.
0) pacdeTr pe3yJbTaTOB aHaIM3a (MPSIMOE TUTPOBAHHWE, TATPOBAHKE IO OCTATKY, 0OpaTHOE
TUTPOBAHUE.)

KoanoxkBuym Ne3
OKHCAUTENHHO-BOCCTAHOBUTEILHOE TUTPOBAHUE

1.TpeboBanusi, NpeabsBISIEMbIE K PEaKIHIM ISl KOJTUYECTBEHHBIX orpeaeiaeHuil. GakTopsl,
BIIUSIIOLIUE HA CKOPOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuii (MHAYLIUPOBAHHBIC U
ABTOKATAIUTUYECKHE PEAKIUN).

2.PacueT OKHCIUTENbHO-BOCCTAHOBUTENILHOTO MOTEHIIMANIA TIPU TUTPOBAHUU JI0 TOUKHU
SKBHUBAJIEHTHOCTHU, B TOUKE IKBUBAJIEHTHOCTH, MOCII€ TOYKHA SKBUBAJIEHTHOCTH, IIOCTPOCHUE
KpUBOU TUTPOBAHMSL.

3. CnocoObl yCTaHOBJIEHHS KOHEYHOH TOYKM THTPoBaHHsA. OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE
MHIUKATOPbI, BBIYMCIICHHE HWHTEpBaJia Iepexojia HHAUKaTopa. BpIOOp uWHAMKaTOpa s
ompeJeNieHus] KOHI[a THUTPOBAHHS C TpeOdyeMoill TOYHOCTHIO. BbIumcieHne HWHIAWKATOPHOMN
OIIIMOKH.

4. TlepmanranatomeTpusi. XapakTepUCTHKA METO/IA, MCXOHbIE M paboune pacTBOpPHI. [IpUHIMITBI
OTIpeeNICHUs] OKUCIINTENEN, BOCCTaHOBUTENeW. Henoctatku merona.

5. Monomerpus.  XapakTepucTuka — cucteMsl  1p/21°.  dakTophl,  00yCIOBIMBAIONINE
YHUBEPCAJIBHOCTh MeETOJa. XapaKTepUCTHKa METOJa, MCXOAHble U pabouue pacTBOPHI.
VYcranoBka TuUTpoB. McToyHMKM oOmHOOK B HOJOMETpUHM, CHOCOOBI HMX YCTpaHEHHS.
Omnpenenenne OKUCIUTENEH, BOCCTAHOBUTENIEH, CHIIBHBIX KHCIIOT, ONPEACIEHUE MENIH.



6. Xpomaromerpus. OcoGennoctn  Meroma. CrocoObl  ONpENENeHHss  OKHCIMTENEH |
BOCCTAaHOBUTEJIEH, HHIUKATOPBI.
7. Penienue 3a1a4:
a).pacyeT peaJibHOrO MOTEHIHANa CHUCTEMBI, MPOTEKAIOMEeH C yJacTHEM MOOOYHBIX
peaKmuii: MPOTOHU3AINH, KOMIIJIEKCOOOPa30BaHMUs, OCAKICHUS.
0).pacyeT MOTEHIMAJIOB B Pa3IUYHbIE MOMEHTHI TUHTPOBAHUS.
B).pacyeT pe3yJabTaTOB aHAJIH3a B PEIOKCHMETPHH.

KosstokBuym Ne4d

KomrmnekcHbie coelMHEHNS B aHATUTHYECKON XuMuu. KoMIuiekcoHoMeTpus.
ApreHTomeTpusi.

1. O6pazoBanme M CBOWCTBA KOMILUIEKCHBIX cOeqMHEHUH. OCHOBHBIE THIBI KOMILIEKCHBIX
coenuHeHuil. CTyneHuaThle U 0OLI1e KOHCTaHThl YCTOMYMBOCTH, CBSI3b UX MEXKIY COOOM.

2. KOOp)]I/IHaI_[I/IOHHOC YHUCIJIO, JCHTATHOCThJIUT'aHAA. Momno- u NOJIMACHTATHBICIIUT AHIbI.
OpFaHI/I'-IeCKI/Ie N HCOPraHUYCCKUE JIMTaHABbI.

3. MOHO- Hu HOJ'II/ISI)IepHI)Ie KOMIIJICKCEI. HpI/IMepBI TOMO- U FGTGpOHOJ’II/IS[)IepHBIX KOMIIJIICKCHBIX
COEIMHEHUI.

4. Tuccoumnanus KOMIUIEKCOHA M BiusHUE pH pacTBopa Ha IUCCOLMALNIO.

5. VpaBHeHMs peakimii 00pa3oBaHMs KOMIUIEKCOHATOB, CTPOECHHME KOMIUIEKCOB, BiusHue pH Ha
MOJIHOTY 00pa3oBaHUsi KOMIUIEKCOB. Bo03MOXKHOCTH H30MpaTeNbHOrO OIpeNeieHusl HOHOB
METaJJIOB.

6. Komnnekconomerpusi. Mcxomuple u paboure pacTBopbl. Kpusas TuTpoBaHMs. DakTOpBI,
BIIUSIIOLME HA BEJIMYUHY CKauKa TUTPOBAHUS

7. ugukatopel, NPUHLOUN JAeicTBHSA. TpeGoBaHMA, NPENbABIAEMbIE K METALIOXPOMHBIM
UHUKATOpaM.

8. CrocoObl TUTPOBAaHUS KOMILIEKCOHOM: MPSAMOE, 00pAaTHOE, THTPOBAHUE 3aAMECTUTENS, TPUMEPBHL.
YcnoBus onpeenenus kectkoctd Boasl, Ca?*, Fe¥*, AP*, SO42, pacueT pe3yasTaToB aHanu3a.

O. Aprenromerpus: pacdeT M IOCTPOGHME KPHMBBIX TUTPOBaHMS. DaKTOphl, BIUAIONIAE Ha
BEITMYMHY CKauKa Ha KPUBON TUTPOBAHMSL.

10. Cnoco6 Mopa. VYcnoBus TUTPOBaHHS M ONpENETICHUS KOHEYHOW TOYKHM TUTPOBAHHSL.
YcTaHoBieHue TUTpa paboyero pacTBOpa, OMpeIeIeHHE XJIOPHUIOB.

11. Cnoco6 ®onbrapaa. PaGoune u ucxoaHble pacTBOPLI, MHAMKATOP, Biusnue pH. 3aTpynnenus
Y OIIMOKY MPU ONpeAeTICHNHN KOHIIA TUTPOBAHUS M KaK UX U30€XKaTh.

12. Cnoco6 ®asuca. [Npuniun aeifcTBUS ancOpOUMOHHBIX MHIMKATOPOB. YCIOBUS IPOBEACHUS
TUTPOBAHUSL.

IIpumep KOHTPOJILHOI PadOTHI



Buser Nel

1. PaccuwnraiiTe ckayok MoTeHIMaIa IPH TATPOBAHUU pacTBopa cyibdara xemnesa (I1)
pacTBopoM Ouxpomarta Kajusi MeXIy HeJJOCTaTKOM U u30bITkoM mocnensero B 0,1 %, pH=1,0.
(E°Fe3+ire2+ = 0,77B; E°cr2072-12cr3+ = 1,36B)

2. Cwmemano o 500 mur 3%-Horo pactBopa AgNOs u 1%-noro pactBopa HCI. Paccunrars
KOHIICHTPAIIMIO HOHOB cepedpa B pacTBoOpe.

3. Paccunraiite pH pactBopa CH3COONa B MeTUIoBOM CIIUpTe.
KCH30H = 2,0-10*"; KchacooH cHson =2,0-10710

4. Bo ckonbKo pas craeayer pazdasuth 20,24% pactsop H2SO04 (p=1,012 r/em®) s
npurotoBieHus 0,1 v pactBopa?

5. O6pa3er cepedpsinoro criaBa Becom 0,4000 1. ObUT pacTBOPEH B a30THOM Kuciote. U3
MOJIy4EeHHOTO PacTBOpa BCE COJIEpIKaIeecs] B HEM cepedpo 0CaXkIeHO U30BITKOM COJISTHOM
kucioTel. Bec ocaaka AgCI pasen 0, 4248 r. OnpeaenuTs IPOICHTHOE COICpKaHue cepedpa B
CTIIIaBe.

buner Ne2

1. Paccuwmraiite ckagok pH npu tutpoBanuu 0,1 1 pactBopa CH3COOH 0,1 H pacTBOpOoM
NaOH. (Kcnszcoon = 1,74-10’5)

2. Paccuuraiite paBHoBecHy0 KoHIeHTparuto HSOz B 0,1 M pactBope H2SO3 npu pH=7,0.

3. PaccuuTaiite hopmManbHBINA MOTEHITUAT MTOTYPEAKIIHH :
[CO(N02)6]3' +e — Co?" + 6NOy
ucxons u3 BenmuuH: E°Co®/Co?* = +1,81B; B[Co(NO,)s]* =1-10%

4. Jlns npombiBanus ocaaka BaSOs maccoit 0,5000 r. ucnonb3yrot 250 Mit Boabl. Bo ckosibko
pa3 yMeHbIIATCs MOTEPU 0CAJIKA, ECIIM JUIS IPOMBIBAHHS MCIOIB30BaTh 250 M1 5,05-1074 M

pactBopa H2SO4? (MonHyt0 cuity pacTBopa HE YUUTHIBATH).

5. Jlnsa cranpaptusanun pactBopa NaxS;030,151 r. KoCroO7 pacTBopuiu B pazdaBieHHOM
HCI, no6aBunu n30biTok KJ 1 BBICTHMBIIMICS J2 OTTUTPOBAIH, 3aTpaTuB 46,1 M
pearenTa. Paccuunraiite HOpMaabHOCTh pacTBopa NaS20a.



IIporpaMMa oLeHMBAHUS KOHTPOJMPYEMbIX KOMIICTCHLMA:

Tema nunu pasznen Kon nnaukaropa [Tnanupyemsrit IToxa3zaTens Kputepuii onennBanus Haumenosanue
JUCIUIUTHHBL KOMITETEHIIHH pe3ynbTar 0oC?
TK® IA*
CocTosiHME BELIECTB B WK ornk-1.2 3HaTb: TEOPETUYECKHE 3Haet obue Brnaneer matepuainom, VO, K
HMOHO-MOJIEKYJISIPHBIX Ipemnaraer OCHOBBI AHAJIUTHYECKOH | 32KOHOMEPHOCTH Npe/ICTaBIeHHBIM B paznene 1.1
cucTeMax . MPOTEKaHUS] XUMUYECKIX Bormpocsr 1uist yctHOTrO
HUHTCPIPCTALUTO o 6
VMeTh: pemats peakimi, GopMbI cobecenoBaHusl.
pE3ynbTaTOB HaXO0XJICHUS BEILIECTBA B
COOCTBEHHBIX THIOBBIE YHeOHbIE pactBope. Pemun 3 U3 5 3a/1a4 KOHTPOJILHOM
OKCIIEPUMEHTOB U sajpatn YMeer paccuuTaTh paborer Nel
pacueTHo- KOHLEHTPALHIO
onpezeneHHoi (HOopMBI
TEOPETHUECKHUX
BEILlECTBA MPH Pa3THYHBIX
pabor ¢ YCIIOBUSIX
PaBHOBecue B HCIIOJIb30BAHHUCM 3HaTh: TeOpeTUIECKUE ‘YMeer peniaTh TUIIOBBIE Brnaneer matepuainom, YO, K, O
reTEepOreHHbIX Cpeaax TEOPETUUECKHUX OCHOBBI aHATUTHYECKOH | 33/1a4M Ha pacyeT NIPE/CTaBIICHHBIM B pasjene 1.4.2
OCHOB XUMUH pactBopumocty, 11P ocanka | Bompocs! 1yist ycTHOTrO
. B UJCAJIbHBIX U pPEaIbHbIX cobecenoBanud. Pemmn 3 u3 5
TPaaAUIIMOHHBIX U Ymers: pewiats o =
YCTIOBHSX. 3a/1a4 KOHTPOJIBbHOU paboTh Ne2 g
HOBBIX PAa3/CIIOB THIIOBBIE 3a/1a4u TIpeacTaBUI OTUETHI IO g
XUMHUHU 1a60paTOPHBIM paboTaM. &
Cyxast KOHTpONbHas WK onk-2.1 'YMeTh: BbIOMpaTh YMeTh Ha IPaKTHKe Homyctumo He 6onee 2-x ommbok | YO, O
3ajJgada I110 Pa60TaeT c IMETObl JTUArHOCTUKHU IPUMEHUTDH ITOJTYYC€HHBIC Ipu YCTAaHOBJICHUH COCTaBa
KaueCTBEHHOMY QHATM3Y | v BEIIECTB 1 MaTepHAIIOB, 3HAHUS 110 METOaM HCCIIeyeMOi CMEeCH BEILeCTB,
IpOBOIITS CTARZIADTHEIC paszeneHus 1 OOHapY)XEHHUs. | HallMCaHUE OTYeTa Ha PEIICHHYIO
BemecTBamu € I[IpaBUIILHO COCTABHUTH CXEMY| 3a/adYy.
cobmoicHreM HOpM  [13MEPEHIA TIPOBE/ICHAS AHAIH3a
TEXHUKH YmeTth: 0OpabaTrIBaTh KOHTPOIIBHOI 3a1a4H.
0e30MacHOCTH PE3YIbTATE!
9KCIIEPUMEHTA
N/IKork2 4 P
Baanernb: HaBBIKAaMU
[IpoBoaut
MIPOBENICHUS
HCCICOO0BAaHHUA
9KCIIEPUMEHTA U




CBOMCTB BEIIECTB U

MeTozaMu 00paboTKH

MaTEpPHAJIOB C €rope3yjibTaToB
HCIIOJIb30BAHUEM
CEpUIHOr0 HAY4YHOT'O
000pyIOBaHUS
Kucnorno-ocHoBHEIE WK ornk-1.2 3HaTh: TEOPETUYECKHE 3HAEeT TEOPUH KHCIIOT U Bnaneer matepuainom, VO, K
peakuuu. Ipemnaraer OCHORBI aHAJTUTHUECKOL | OCHOBaHUU. YMeer npeJicTaBIeHHBIM B pazzene 1.2.1
HHTEPTIPETAIHIO - paccuutats pH pacTBopoB Bormpocker 1uist yetHOTO
3 . KUCJIOT U OCHOBaHUIA cobecenoBaHus
pE3ynbTaTOB HaTh: IpaBHIa PA3IMYHON CHIIBI B BOJIHEIX
COOCTBEHHBIX COCTaBJICHUA HEBOJIHBIX PAaCTBOPUTENSIX Pemmn 3 w3 5 3amau KOHTpOJ'ILHOﬁ
SKCIIEPUMEHTOB M IPOTOKOJIOB pabotbi Ne3
pacdeTHo- OTHCTOB
TEOPETHUECKHUX XUMHYCCKHUX
pabor ¢ OIIBITOB, IPUMEHSITH
HUCIIOJIL30BAHUEM OCHOBHBIC 3aKOHBI
TEOPETUUECKUX XUMHH IIpU
OCHOB 00CYXICHUH
TPaIUIIMOHHBIX U OJIy4CHHBIX
HOBBIX Pa3/ieNiOB pe3ynpbTaToB,
XUMHUH IOATrOTOBUTH OTUET
U JTKorks.1 O BBINOJIHEHHOH
[IpencraBnser pabore.
pe3ynbTaThl paboThI
B BHJIE OTYETA I10 Ymers: pemats
CTaHJapTHOMN dopme | TIOBBIE sazatu
OKuCIUTENHHO- Ha PYCCKOM SI3BIKE 3HaTh: TeOpeTHIECKHE YmMeer pacrmcatb 1 Brnapneer matepuanom, Cemunap, K
BOCCTAHOBUTEJILHEIC OCHOBBI aHAJUTUYECKO | YPABHATH PEAKIIHIO MpeACTaBICHHBIM B pa3nerne 1.2.2
peaKmum. A OKHUCIICHHSI-BOCCTAHOBIICHHA. | BOMpOCH! Uit yCTHOTO
. YmMeer paccuuTath cobecenoBaHus
Ymers: pemats . . .
peanbHbIi ¥ paBHOBecHBI | Permn 3 u3 5 3amau KOHTPOJIBHOM
THIIOBBIC 321aTH MOTEHIINAJ C YIETOM paboter Ned
MPOTEKAHUS
KOHKYPHUPYIOLLIUX pPEAKLUH.
Peakiun 3HaTh: TeOpeTHIECCKHE YwMmeer knaccupumpoBaTh Kn




KOMHJ'IGKCOO6pa3OBaHI/ISI

OCHOBEI aHAJTUTHICCKOMN
XUMHHU

KOMIUICKCHBIE COSTUHECHUS,
3HaeT 00JIaCTH UX
MIPUMCHCHUS B
aHAJINTHYECKOH XUMHUHU

Merop! 0OHapyKeHUs 3HaTh: CTaHJapTHHIE ba3oBbIii ypoBeHb: Brnaneer TexHUKON BBITONTHEHUS Kiu, O
Y UICHTU(UKATTUH METO/IbI MOTY4YEeHHUS, 3HaeT: cyxoil 1 MOKpBIH peakuuit OTaeNeHus U

HIEHTH()UKALINY | METOZIBI OOHAPYKEHHS, OOHApYKEHHs, Ceal MAaKCUMYM

HCCIIeIOBaHUs CBOMCTB JPOGHEBIH 1 1o 2 OH{H6KM [TPH POMICHIH

BEIECTB ¥ MAaTEPHANoB, | CUCTEMATHYECKHH aHAIN3 yeGHOit u KOHTpOIBHOI CyXoit

’ 3a/aun.

npaBuiia 00paboTKH U Ha KaTHOHBI,

oopMeHus Ki1accu(UKaluyu aHUOHOB.

pe3ybTaToOB PaboTHI, YMeeT: cOCTaBIATh CXEMY

Hopmbl T aHaJM3a ¢ y4eToM CBOMCTB

YMmerh: MPOBOIUTH KaTHOHOB U aHUOHOB

IMPOCTBIC XUMUYCCKUC

OIIBITHI 110

HpeIaraéMbiM

METOJUKAM

Buapets: 6a30BbIMH

HaBbIKAMM IIPOBEICHUS

XMMHUYECKOT 0

JKCIIEPUMEHTa U

ohopmIleHHs ero

pe3yNbTaToB

Ymeet: npoBOAUTH

MIPOCTHIC XMMUYECKHE

OIIBITHI 110

TIpeATaracMbIM

METOIHKaM
Mertozp! BBIIEIICHNH, WK omk-1.2 3HaTh: TeOpeTHYECKHE Hwmeer npezncrasiieHne o Bnaneer matepuanom, YO
pasneneHus u Ipemnaraer OCHOBBI aHAJUTHYCCKOH | TPHUHITUIAX pa3IeIeHHs }I;peﬂCTaBﬂgHII;LIM B paznene 1.4.2
KOHIICHTPHPOBAHUS METOJIOM OCaXJICHHS ompocsel 6-11 s yctHOTO

HeHpp HHTCPIPCTALHUIO RHNHH XpOMiTOFpa(i)I/Ii[I wo c06elz:eﬂ013aHI/I;I}.l g
pe3yJIbTaTOB SKCTPAKIIHU Pemmnt 1 3 3 3amay mmo Teme




COOCTBEHHBIX
SKCIIEPUMCHTOB H
pacueTHo-
TEOPETUUYCCKHUX
pabort ¢
HCITOJIb30BaHUEM
TEOPETUYCCKHUX
OCHOB
TPAIUIIMOHHBIX U
HOBBIX Pa3/ieiioB
XUMUU

OKCTpaKuuga

I'paBuMeTpuuecKuil
aHaim3

NJIK orik-1.2
[Ipennaraer
WHTEPITPETAIUIO
pe3ynbTaToOB
COOCTBEHHEBIX
AKCIIEPUMEHTOB U
pacyeTHo-
TEOPETHUCCKUX
pabort ¢
HCII0JIb30BaHHEM
TEOPETHUCCKUX
OCHOB
TPaJMIIMOHHBIX
HOBBIX pa3/iejioB
XUMHUHU

MK ork-2.1
PaGoraet ¢
XUMHYECKUMH

BiiajgeTb: HaBbIKAMU
MIPOBEICHUS
9KCIIEPUMEHTA U
MeToaMu 00paboTKH
€ro pe3yabTaToB
YmeTth: 00pabaTrIBaTh
Pe3yabTaThl
9KCIIEPHMEHTA
3HaTh: npaBuia
COCTaBJICHUS
ITPOTOKOJIOB
OTYCTOB
XUMHNYCCKHX
OIIBITOB, IPUMCHATDH
OCHOBHBIC 3aKOHBI
XUMUU IIPpHU
o0CyXJIeHHH
IMOJIYYCHHBIX
pE3yNbTaTOB,

Ymeer: npoBOIUTH
MPOCTHIE OTEPAIH
ocaxieHus, GUIbTPOBAHUS,
IPOMBIBAHMS OCAJKa,
pacuer pe3yabTaToB
aHa/n3a; pelaTh TUIOBBIC
3aJa4un

IlomHOTa OTBETOB Ha BONPOCHI
KoJuTokBUyMa Nel, mpaBHiIbHO
pemmt 2 U3 3 npeIoKeHHbIX
3a/a4 U3 cOOpHUKa 3a/1a4 110
AHAJINTUYECKON XUMUM.

K, K, O




Tutpumerpuueckue
METO/Ibl aHAIH3A!

Kucnorno-ocHosnoe
TUTPOBAHHUE

BEII[ECTBAMHU C
COOII0ICHHEM HOPM
TEXHUKH
0€301MacHOCTH
NKorik2.4
[IpoBoaut
HCCIIeTIOBAHUS
CBOWCTB BEILIECTB U
MaTepHAaJIOB C
HCITIOJTb30BaHUEM
CEPUITHOrO HAyYHOTO
000pyI0BaHUS
NJ1Korke.1
[Ipencrasnser
pe3ynbTaThl paboTHI
B BHJIE OTYETA I10
cTaHAapTHOU hopme
Ha PYCCKOM SI3bIKE

MOATOTOBUTEH OTYET
O BBINOJIHEHHOM
pabore.

3HaTh: TeopeTUYECKUE
OCHOBBI aHAJINTHYECKOH
XUMHUHN

YMmers: pemiatsb
THUIIOBBIC 3aJ1a4u
3HaTh: npaBuia
COCTaBJICHUS
MIPOTOKOJIOB
OTYETOB
XUMHUYECKUX
OTIBITOB, PUMEHSATH
OCHOBHBIC 3aKOHBI
XUMUU TIPU
00CYXICHUH
MOJTYYCHHBIX
pe3ynbTaToB,
MOATOTOBUTH OTUYET
O BBINIOJIHEHHOM
pabore.

YmMmerh:
MPEICTaBUTh
pe3yabTaThl OMBITOB
U pacyeTHBIX paboT
COTJIaCHO
TpeOOBaHUSM B
JTaHHOM 001acTH

Crioco0bI BBIpaKeHHUs
KOHIIGHTpaIMH. 3HATh
WCXOJIHBIE B paboune
PacTBOPBI, HOHHO-
XpOMO(GOPHYIO TEOPHUIO
WHIUKAaTOPOB.

YMeeT NoCTpOUTh KPUBYIO
TUTPOBAHUS 110 PEAKIHN
KHCJIOTHO-OCHOBHOI'O
B3aumoyeiicTBus. Beiopathb
MHIUKATOP, IPOBECTH pacyeT
pe3yabpTaToB aHanuza. (Ki. Ne2)
[IpaBunpHO pemmn 3 3a7a4n U3 5
MIPEIOK EHHBIX.

IIpenocTaBuTh OTYETHI O
MIPOBEJIEHHBIX J1a00PaTOPHBIX
paborax.

Ka, K, O

JK3aMeH




OKHCITUTENHHO-
BOCCTAHOBHUTEIILHOE
TUTPOBAHUE

3HaTh: TEOpETUYECKHE
OCHOBBI aHAJINTHYECKOH
XUMHUHN

YMmers: pemiats
THUIIOBBIC 3aJ1a4u
3HaTh: npaBuIia
COCTaBJICHUSA
MPOTOKOJIOB
OTYETORB
XUMHYECKUX
OTIBITOB, IPUMEHSATH
OCHOBHBIE 3aKOHBI
XUMUU TIPU
00CYXICHUHN
MOJTYYEHHBIX
pe3yJIbTaTOB,
MOJITOTOBUTH OTYET
O BBITIOJTHEHHOU
pabore.

YmMmern:

IPEJICTABUTh
Pe3yJIbTaThI OIBITOB
¥ pacYCTHBIX paboT
COTJIACHO
TpeOOBaHUSAM B
JTAHHOU 00JIacTH

3HaTh UCXO/IHBIE U pabouue
PacTBOPHI IIPU TUTPOBAHUHU
0 PEeaKLUsIM OKUCIIECHUSI-
BoccTaHOBIeHHA. Crioco0BI
YCTaHOBJICHHS MOMEHTA
SKBHUBAJICHTHOCTH.

3HaeT 0COOCHHOCTH TIPOBECHUS
aHan3a MepMaHraHATOMETPHH,
JIMXPOMATOMETPHH, HOTOMETPHH.
BeIOpath HHIUKATOP U
000CHOBATh €ro IIPUMEHEHHE.
(Ki.Ne3)

I[Tpu cnave Kt npaBUIIBHO PEIIUTh
NpeNIOKEHHYIO 3anauy (13
cOopnuka 3axa4). [IpeacraButh
OTYETHI O MPOBEACHHBIX
J1a00paTOPHBIX paboTax.

K, K, O

OcagurensHoe
TUTPOBAHUE

3HaTh: TeOpeTHIECCKHE
OCHOBBI aHAJTUTUYECKOMN
XUMUHN

Ymers: pemiats
THUIOBBIE 3a7a4X

OCoOeHHOCTH TUTPOBAHUS
TI0 PEaKIUH OCaXKICHUSL.
Crioco0BI yCTaHOBIICHUS
MOMEHTA SKBUBAICHTHOCTH
(cttoco6 Mopa, @onbrapaa,
dasHca)

[IpaBHUIBHO OTBETHTH HA BOIIPOCHI
9-11 Kir Ned




Kommnekcomerpuueckoe
TUTPOBAHUE.

3HaTh: TEOpETUYECKHE
OCHOBBI aHATUTHYECKON
XUMHHA

YMmers: pemiats
THUIOBBIE 3a7a4X

Ymern:
MPeACTaBUTh
pe3ynbTaThl OMBITOB
U pacyeTHBIX paboT
COTJIaCHO
TpeOOBaHUSIM B
JTaHHOW obnacTu

[IprmMeHeHne KOMITIIEKCHBIX
COEIMHEHUI B
KOJIMYECTBEHHOM aHaJIH3e.
Komriekconsl, paboune u
WCXOJHBIE PAaCTBOPHI, TEOPHS
HUHIUKaTOpOB. Pacuer
Pe3yJIbTaTOB aHAJIH3A.

OTBETUTH MPaBUIBHO Ha BOMPOCHI
1-8 Kut Ne4, perts onHy
pacuetHyto 3a1a4y. [IpeocTaBuTh
OTYETHI O MPOBEACHHBIX
1a00paTOPHBIX padoTax.

Y —ycrHbIit onpoc, Kin-kommokBuym, O-oTdeT 1o 1abopatopHoit padote, K- koHTposibHas paboTa




XapaKTepHCTmca ocC AJIs o0ecnevyeHu TEKYLIEro KOHTPOJS 10 JTUCIHUIIJINHE

Kon unnukaropa [Inanupyemsblit pe3ynbTar 0C? Copnepxanue
KOMIIETEHIUH 3a1aHKS /BONIPOCA 1
T.J.
NIK orik-1.2 3HATh: TEOPETUUECKUE ColecenoBanue. | YCTHBIE OIIPOCHI
19 o

[Ipennaraer OCHOBBI AHATHTHYCCKOH Komnoksuym. Nel,2,3,4.
UHTEpIIpETALNIO _ | Bemonnenne

XHMHU, CYIIECTBO PEAKIINU Hamucanue otueToB
pe3yJIbTaToOB 1ab0paTOpPHBIX

110 J1JaOOpaTOPHBIM
COOCTBEHHBIX 1 IIPOLECCOB, pabot
paboTtam.

KCHIEPUMEHTOB H | yerop3yeMbIX B
pacuyeTHo- . KoHTtposbHbIE

AQHAIUTUYECKON XUMUH;
TEOPETUYECKUX paboTHI 1O
pabor ¢ IIPUHIAIIBL X 00/1aCTH penieHuto 3aaa4
HCIIOJIb30BAHUEM | HCIIOJIB30BAHUS OCHOBHBIX
TEOPETUYECKUX

METO0/I0B XUMHUYECKOTO
OCHOB
TpaIMIMOHHBIX | AHAIH3A. Nwmets
HOBBIX Pa3/IeJIOB | mpejcTaBiieHue 00
XUMHH

0COOEHHOCTSIX 0OBEKTOB

aHayu3a.

YMeTh: NOArOTaBIUBATh

00BEKTHI HCCIeI0OBaHUS IS

aHaJlu3a, MPOBOJIUTD

9KCIIEPUMEHTAIbHBIC

UCCIIEJIOBAHMS 110 3aJaHHON

METOJIMKe, padoTaTh Ha

anmnaparype, IpuMeHseMOi

B AHAIUTUYECKUX

UCCIIEIOBaHUSX.

Baagers: HaBbIKaMU

IPUMEHEHHS TEOPETHUYECKUX

OCHOB ITpH NIPOBEICHUN

AHAINTUYECKUX PEAKIINM

JUISL OIIPENIENICHUS

JJIEMEHTOB B PA3JIMYHBIX

00BEKTax.
MK onk-2.1 3HaTh: paBUiIa U HOPMBI co0ecel0BaHNE Bonpocer o Th B




Paboraer ¢ TEXHUKHU 0€301aCHOCTH IIPU AHAJTUTHYECKOU
XUMHUYECKUMHU paboTe ¢ XUMHUYECKUMHU naboparopuu
BEIIECTBAMHU C peakTUBaMu U PU3HUECKUMHU

COOJII0ICHUEM npubopamH.

HOPM TEXHUKH

0e30macHOCTH

NJ1Korik2 4 3HaTb: OCHOBHbIE Komnoksrymsl
[IpoBoauTt JIOCTOMHCTBA M HEIOCTATKH Nel,2.3
WCCIICIOBAaHUS Pa3IMYHBIX METOJIOB

CBOWCTB BEILIECTB
Y MaTepHUasoB C
HCIIOJIb30BaHUEM
CEpUMHOTO
Hay4HOTO
000pynoBaHUs

HUCCIIEJOBAHUSI CBOUCTB
BEIIECTB U MaTEPHAJIOB.

YMerb: NpOBOAUTH MPOCTHIE
onepanuu (KiaccupuKamms
BEILECTB, COCTaBJICHHE
hopmyI, cxeM MPOIECCOB,
IIEpBUYHBIN aHAJIN3
pe3ybTaTOB U T.11.) C
y4eToM 00IIHX
3aKOHOMEPHOCTEH,
(bopMynupyeMbIX B paMKax
AHAJTMTUYECKON XUMHUH.

Baaaers: TeopeTnuecKkumMu
MpeICTaBICHUSIMU
AHAIUTUYECKON XUMHUH,
OCHOBAMHU XMMHUYECKUX
METOJIOB aHaIN3a
HEOPraHUYECKUX U
OpPraHUYECKUX COCAMHEHUN,
MeTO 10JI0THEH BbIOOpa
METOJIOB aHallu3a, UMETh
HABBIKU UX IPUMEHEHUS MIPH
MPOBECHUH aHATUTUYECKUX
peakuuii 115 onpeeneHus
3JIEMEHTOB B Pa3JINYHbBIX

o0BeKTax.

Hanucanue otueros
10 J1abopaTOpHBIM
paboTtam.

KoHTtposbHbIE
paboThI IO
pELIeHUIO 3a/1a4

N Korke.1
[Ipencrasnser
pe3ynbTaThl
paboThI B BHIE

3HaTh: npaBuia
COCTaBJICHUS IIPOTOKOJIOB
OTYETOB XUMHUYECKHX
OTIBITOB, IPUMEHSTh

Hanucanune
OTYETOB 110
BBITNOJTHEHHBIM
1a00paTOPHBIM

IIpaBuna
odopMIIeHHS
OTYETOB




OTYCTAa 110 OCHOBHBIC 3aKOHBI XMMHH pa60TaM

CTaHJIapTHOM pu 00CYXICHUN
dopme Ha MOJIyYEHHBIX Pe3yJbTaTOB,
PYCCKOM SI3BIKE MOJTOTOBUTH OTYET O

BBITIOJTHEHHOH padoTe.

YMerb: npeCTaBUTh
pE3YIIbTaThI ONBITOB U
pacyeTHBIX paboT COTIIACHO
TpeOOBaHUSM B TAHHOM
00J1aCTH XUMUHU

Baanernb: HaBbIKAMU
MIpE/ICTaBICHMS] pe3yJIbTaTOB
COOCTBEHHBIX HAy4YHbIX
N3BICKaHUH B
KOMITBIOTEPHBIX CETAX U
MH(}OPMaIIMOHHON HAay4YHO-
o0pa3oBaTeNIbHOI cpesie

3adeT BBICTABJISETCS CTYACHTY, €CJIM: MaTepuaj yCBOEH B TOJHOM 00BEME, OTBETHJI Ha BOIPOCHI
TEKYIIEro KOHTPOJIS,IIPH BHITIOJIHEHHH KOHTPOJBHBIX PA00T MO PEHICHUIO0 PACUETHBIX 3a7a9 PEITul
MPaBWIIBHO 3 3a/IaHUs U3 5, CTYJEHT BiaJleeT HEOOXOAUMBIMU YMEHUSMHU U HaBbIKaMH, 0(hOPMIICHBI
OTU&THI 10 BceM JabOPaTOPHBIM pabOTaM,BbINOIHEHbI 33JaHUS [0 CAMOCTOSTEIFHON padoTe.

JlaGopaTopHast paboTa CYUTAETCS BBHITIOJTHCHHOW €CITH:

1) mpeaocTaBieH MUCHbMEHHBIA OTYET 10 Ja00paTOPHOM paboTe, BHITOTHEHHBIHN 110
YCTaHOBJICHHBIM TPEOOBAHMSIM;

2) NPUCYTCTBYET 3aMUCh O BBIIIOJIHEHUHU PabOThI B )KypHaJE MMPENO1aBaTeNsl U PUCYTCTBYET
MOAIHKCH MIPenoaBaTesis B IPOTOKOJIE BBITOJIHEHUS 1abopaTopHOi paboThl cTyneHTa. Bo Bcex
JPYTUX ciiydasx padoTa CUMTaeTCsl HEBBINMOIHEHHOH. OTBETCTBEHHOCTH 32 HEBBIIIOJIHEHUE
YCTaHOBJICHHOT'O KOJIMYECTBA JIA0OPATOPHBIX paOOT MOTHOCTHIO JICKUT HA CTYICHTE.

Hezauer craBuTCs, eciu B YCBOGHMHM MaTepualia HMEIOTCS MpOoOenbl: OTAeIbHbIE YMEHHS
HEJOCTAaTOYHO YCTOWYUBBI, OCHOBHOE COJEp)KaHWE Marepuala HE YCBOEHO; HE TOJIHOCTHIO
BBITIOJIHEHBI JJabopaTopHbIe pabOThI U HE MPEACTABICHBI OTUETHI M0 TAOOPATOPHBIM paboTaM.

11.3. OueHo4HbIe cpeCTBA 1JIsl IPOMEKYTOUHON aTTecTanuu (B ¢popme I3Kk3aMeHa).

IMPUMEPHBINA NEPEYEHH BOITPOCOB K DK3AMEHY.

1. Tlpeamer W 3amayM aHATUTUYECKOW XuMHH. KadecTBEHHBI M KOJIMYECTBEHHBIA aHAIU3.
[Tonste "aHanuTHUecKUW cHTHaN' ¥ KIaCCH(PHUKAIUS METOJOB XHMHUYECKOTO aHaIH3a.
TpeGoBanusi, MpeabsABIsIEMbIe K aHATUTHUECKON XUMUU.

2. OCHOBHBIE CTaJMM aHANUTHYECKHX ompeneneHuid. [IpobooTéop u ero 3HadyeHue. TexHHKA
oTOOpa MpeICTaBUTENBHOM MPOOBI TBEPBIX, KUIKUX U TA3000pa3HBIX BEIIECTB.

3. CnocoObl pa3nokeHus Mpod (MOKPBIN U CyXOH).



10.

11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

Knaccugukanus MeTo10B aHATUTUYECKON XMMHHU MO KOJIMYECTBY aHAM3UPYEMOIO BEIIECTBA.
CriocoObl 0OHapy)KEHHsI M ONPE/IEICHUsI 3JEMEHTOB B aHAIMTUYECKON xumuu. TpeboBaHus,
IIpEIbABISEMBIE K AHATUTUUECKUM peakusaM. J{poOHbIN U cucTeMaTHYeCKUI X01 aHaIn3a.
JlaiiTe ompeneneHuss M OOBACHEHHs TMOHATUN: OOHApYKEHHE U OIPEACICHUE BIIEMEHTOB,
XUMHMUYECKUH aHAIW3 M aHAIM3UPYEMOE BEIIECTBO, aHAJUTUYEcKass Mpoba, aHATUTHYECKas
dopma »dieMeHTa, aHAIUTHYECKAas pEakIus, aHATUTHYECKUH METOJ ¥ aHAJIUTHYECKAas
METOJIKa, AaHAIMTHYECKUI MapaMerp, XUMHUYeCKne M (PU3MUYecKre METOAbl aHAJUTUYECKON
XUMHH.

CriocoObl  pa3feneHuss MOHOB B aHANUTHYeCKOW xumuu. OcaxaeHue, OpraHuvecKue Hu
HEOPraHUYECKHUE OCATUTENH.

Okcrpakuusa. OCHOBHBIE IapaMETPbl, XapaKTEPU3YIOUIUE HKCTPAKIMOHHOE pa3/eieHUe MU
KOHLIEHTPUPOBAHME - CTETICHb U3BJeUeHUs U GakTop pasaeneHus. Koncranra skcTpakuuu u ee
CBSA3b C KOX(pGUIMEHTOM pacnpeaeneHus. Pacuer uucna SKCTpakiuil, HEOOXOTUMBIX s
MTOJIHOTO U3BJIEUEHHUSI KOMIIOHEHTA B OPraHUYECKYIO (azy.

Xpomarorpapuueckue Metonbl paszaenenus. Knaccudukanus ux no npupoze a3, MexaHusmy
pa3zieneHus, TEXHUKE BBIITOJTHEHMS.

Knaccudukanus xpomarorpaguueckux METOJIOB B COOTBETCTBHM C MPUHLUIIOM pa3/eieHUs
(amcopOumoHHas, HOHOOOMEHHasI, TeIb-XpomMaTorpadus).

bymaxknast u ToHKOCTOHAs XpomaTorpadus. TexHrKa BHIOTHEHHUS paboT. AICOPOCHTHI, BUIBI
paBHoBecHil, ycranaBnmuBaeMbix B TCX. Ilpumenenne TCX u GymaxkHoil xpomatorpadguu B
AHAJINTUYECKOU XUMHUH.

Paznenenne meronom ocaxaeHus. M30uparenbHoe ocaxkIeHHE M PACTBOPEHHE (Ha MpUMeEpe
cynb(pua0B).

Paz6op cxembl X0/1a aHaIM3a Ha KATHOHBI C IPUMEHEHHEM Cynb(uaa HaTpus.

AHanmuTHUYeCKHE KIIacCU(PUKALMU aHHOHOB.

XUMHYECKOE PAaBHOBECHE B TOMOTIEHHBIX CHCTEMax. 3aKOH IEHCTBYMOIMX Macc. KoHcTaHTta
paBHOBecHs, e PU3NUECKUN CMBICIL.

WneanbHble U peajbHble XUMHYeckue cucteMbl. [loOouHBIE mpoLEecChl, KOTOpPBIE MOTYT
IIPOTEKaThb B pealbHBIX CHCTEMaX. YpaBHEHHE MaTepHajabHOro OanaHca, KO3((UIMEHTHI
KOHKYPUPYIOIUX pPEeaKLUi.

KoHcTaHTa 1 creneHp auccolManuy 31eKTpoJuToB. CuibHbIE U C1a0ble AIIEKTPOIUThL. 3aKOH
pa36aBnenust OcTBasbaa.

HonHas cuna pactBopa. AKTMBHOCTh M KOX(QQHUIMEHT aKTUBHOCTH. TepMOoIuMHAMUYECKHUE,
KOHLIEHTPALIMOHHBIE U YCIOBHBIE KOHCTAHTBI PABHOBECHS, UX CBSA3b.

Tunel TreTeporeHHbIX CUCTEM, HCIHOJIL3YEMBIX B AHAIMTUYECKOM XMMHMHM. XHUMHYECKOE
paBHOBecHe B cucrteMe "pacTBop-ocanok”. IIpousBenenue pactBopumocTH. Maremarnyeckas
CBSA3b MEXy PACTBOPUMOCTBIO U IIPOU3BEACHUEM PACTBOPUMOCTH.

®dakTopbl, BIUSIOIINE HA PACTBOPUMOCTH 0caikoB. CoseBoil 3¢ dexT.

Kpucrannuueckue 1 amopgHbIe 0CaAKHU. Y CIOBUS UX 00pa30BaHUsL.

Bunasl ¥ npuuMHBL 3arpsA3HEHHMs OCAAKOB (COOCAXKICHME, IOCIEOCaXaAeHUe, aacopouus,
OKKITIO3US1, UHKJIIO3USI, U30MOPPH3M).

Nonuszanus pacteopureneil. ABronporonus. MMonHoe npoussenenue Boasl, PH.

HenocraTkn Teopun kuciaot u ocHoBaHuil Appenuyca. IIporonutudeckas reopust bpencrena-
Jloypu, ee TOCTOMHCTBA, OTPAHUYEHHUS.
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Knaccugukamuss pactBoputreneid ¢ TOYKH 3pEHUS TNPOTOJIUTUYECKOH TEOPHUHM KHUCIOT |
ocHOBaHUH. OCHOBHBIE CBOWCTBA PACTBOPUTENIEH, BIUSIONINE HA IPOTOJIMTUUECKOE MTOBEACHNE
PacTBOPEHHOI'O BELIECTBA.

Boruucnenue pH pacTBOpOB CHIIBHBIX M CHAa0BIX KHCIOT M OCHOBAaHUHM MPH JIOCTATOYHO
BBICOKHX UX KOHIIEHTPALMSIX.

Brruncnenue pH pacTBOpOB CHIIBHBIX KUCIOT WM OCHOBAHUM IPHU UX HU3KUX KOHIICHTPALMSIX.
Boruncnenue pH pacTBopoB ci1a0ObIX KUCIOT U OCHOBAHUM MTPU UX HU3KUX KOHLIEHTPALMSIX.
Juccouunanuss MHOTOKHMCJIOTHBIX OCHOBaHMM M MHOTOOCHOBHBIX KHCHIOT. CTyneHYarble u
IIOJIHBIE KOHCTAHTHI AXCcconranuy. Beranucnenue pH pacTBOPOB MHOTOOCHOBHBIX KUCIIOT.
Bydepnsie pactBopbl U ux cBoiicTBa. bydepHas eMKOCTb, €€ 3aBUCHMOCTb OT KOHIICHTPAIHH
KOMMOHEHTOB. Brruucienne pH OydepHbIx pacTBOpOB.

Beruncnenune pH pacTBOpOB ruIpOIN3YIOLIMXCS COJIEH.

KommuiekcHble COeIMHEHNsI 1 OCHOBHBIE aCIEKThI UCIIOJIB30BAHUS UX B aHAJTUTUYECKON XUMUH.
Kartnonnsle, aHNOHHBIE U HEUTpaJIbHbIE KOMIUIEKCHBIE cOeAMHEHUS. [Ipumepsl.

[Ipounocts koMmIuiekcoB. [lomHbBIE M CcTynmeH4aThle KOHCTAHTbI YCTOWYMBOCTU KOMIUIEKCHBIX
coenHeHUN. TepMoaAHAMUYECKas U KUHETUYECKAsh YCTOMUNBOCTh KOMIUIEKCHBIX COETMHEHHM.
Buyrpukommnekcusie coeaunenus (BKC). Cessp B monekynax BKC. JlenTaTHocThaMranaa u
xenatHble UKIbl B MoJiekynax BKC, nx BmmusHue Ha npouynocts BKC. IlpuBectn npumepsl
BKC, ucnosb3yeMbiX B aHATUTHYECKON XUMUU.

OCHOBHBIE aCHEKThl HCIOJIb30BAHMS OPraHMYECKHX pPEAreHTOB B AHAIUTHYECKONW XHWMMH.
MexaHn3M JEUCTBHSI OPraHUYECKUX peareHTOB. DyHKIHMOHAIbHO-aHATUTHYECKUE TPYIIIHI.
[IpenmymiecTBa HCIIOIB30BAHMS OPraHUYECKUX PEarcHTOB MEPe]l HE OPraHNnYECKUMHU.
OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU W OCHOBHBIC AaCIEKTBl HCIOJIB30BAHHA HX B
aHanmuTH4eckoM xuMuM, CraHmapTHble TOTEHIMadbl W ypaBHeHue HepHcra. Brausnaue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ IMOTCHIMAJIOB  HAa  HANPABIECHUE  OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBbHBIX PEaKLIUN.

@axkToppl, BIMSAIOIIAE HA  BEJIMYMHY PEAIBbHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIOTCHIIMAJIOB: MOHHAs Cwila pacTBopa, pH pacTBOpoB, NpoTeKaHWe KOHKYPUPYIOIIUX peaKknui
OCaX/IeHUs1, KOMIUIEKCOOOpa30BaHHUs.

CymHoCTh  IpaBUMETPUYECKOIO MeToJa aHanu3a. lIpsMble M KOCBEHHbIE  CHOCOOBI
rpaBumeTpun. O01as cxemMa IpsAMbIX TPaBUMETPUUYECKUX ONPEIEICHUH.

OcankooOpazoBanue. Kpucramnmueckue ¥ aMop@HbIE OCAJIKH, YCIOBHUS HMX OOpa30BaHMIL.
[IpenmymiecTBa HCIIOJIB30BAHUS KPUCTAIUNIMYECKUX OCAJKOB B TPABUMETPHH.

Ocaxnaemas 1 BecoBasi (JOpMBbI OCAJIKOB, NMpeIbsBIAEMble K HUM TpeboBaHUs. TpeboBaHus K
ocaautesssM. OCHOBHBIE UCTOYHHMKH 3arpsI3HEHUS OCAIKOB.

Pacuetsl B rpaBuMeTpuyeckoM aHanu3e. Pacuer HaBecku, oObeMa OcCaauTelNs, pe3ylbTaToB
ananu3a. Paxrop nepecyera.

CyIIHOCTh TUTPUMETPUUECKOTO aHaau3a. OCHOBHBIE MOHATHS, UCIIOIb3YyEMbIE B THTPUMETPUU:
TUTPOBAaHUE, IIEPBUYHBIE W BTOPUYHBIE CTAHIAPTHI, MCXOAHBIE BEIIECTBA, MOMEHT
OKBUBAJICHTHOCTH, KPUBBIE TUTPOBAHUS, UHIMKATOPHI TUTPOBAHUS.

OOu1re TpeOOBaHMS K PEAKLIUAM, JIEXKAIUM B OCHOBE TUTPUMETPUUYECKUX omnpeaeneHuil. Tumsl
peaKIuii, UCTIOIb3YEMbIX B THTPUMETPHH, KITaCCU(PHUKALIUA METOJJOB TATPUMETPUH .

CrniocoObl  TUTpoBaHus, mpuMepbl. CrnocoObl BBIpaKEHHS KOHLEHTPALUH B TUTPUMETPHUH.
Koadduuuent nomnpasku. McxonHsle BemecTBa B TUTPUMETPUU M TPEIbsBIAEMble K HUM
TpeboBaHus. CriocoObl yCTaHOBJIEHUS! KOHLIEHTPAIIMK PACTBOPOB.

OcHOBHBIE HICTOUHUKHU OIIMOOK B TUTpUMETpHUH. V3MepuTenbHas nocy/ja U ee Ha3HaueHue.



45. Teopust KMCIOTHO-OCHOBHBIX MHAMKAaTOpOB. VIHTepBal npeBpalleHns HHAUKATOpa, II0Ka3aTellb
TUTpoBaHUA. MHIUKaTOpHBIE OIMOKH, uX pacdyer. OOmui Noaxo1 K BEIOOPY HHIAMKATOPA.

46. @akTophl, OMPEICNSAIONINE BEIMYMHY CKauyka HAa KPUBOM KHCIOTHO-OCHOBHOTO THUTPOBAHHUS.
TurpoBanue CHIBHBIX KUCIOT CUIBHBIM OCHOBAHUEM U CIIA0BIX KHCIOT CUIBHBIM OCHOBAHUEM.
OOt BuJ KpUBBIX TUTPOBaHUA. Bb1Oop nHAMKaTOpA.

47. MeTobl OKUCIIEHHUS-BOCCTAHOBIIEHUS! B TATPUMETPUH, UX KiaccuuKamusl.

48. KpuBble OKHCIMTEIBHO-BOCCTAHOBUTEIHHOTO THUTpOBaHMsA. CKavyOK THTPOBaHWs. Beramcienue
BEJIMYMHBl  OKHCIIUTEIbHO-BOCCTAHOBUTENILHOTO  TOTEHLMAala B  Pa3JIU4YHbIE MOMEHTHI
TUTPOBAHUSL.

49. IHauKaTopel, NPUMEHSIEMbIE B METOAAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO THUTPOBAHHUS.
Pacuer nnaukaTopHOM OMIMOKHU.

50. O630p BOXHEHIINX METOJI0B OKHCJIMTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS.
[lepmanranatomerpus, ogomerpus, 6uxpomaromerpusi. [lepBuuHbie 1 BTOPUYHbBIE CTAHIAPTHI.
WHuaukaTopsl, IpUMephl ONPEIeSICHUH.

51. Meroapl ocanuTenbHOrO TUTpoBaHUA. KpuBble TUTpPOBaHUS U OCHOBHBIE (DaKTODBHI,
OTpEeNAoNMe BEINYMHY CKauyka Ha KpHUBOIL. ApreHTOMeTpUsT U POJAHOMETPHUS.
WnaukaTopel, NpUMEHseMble B OCAIUTENIbHOM THUTpoBaHMM. [IpuMepsl ocaauTenbHOro
TUTPOBAHUSL.

52.KOMILTEKCOHBI M KOMIUIEKCOHOMETPHS, KpWBas THTpoBaHHs. (DaKTOphI, BIUSIONIKE Ha
BEJINYMHY CKayka Ha KPUBOW THUTPOBAHMS. MeTaluIOXpOMHBIE HWHAMKATOPBL. IIprmMepsl
KOMIIJIEKCOHOMETPUYECKUX OIPEICIICHUN.

DK3aMeH M0 JUCLUIIMHE COCTOUT U3 ABYX yacTeil: Ha sk3ameHe cTyneHTy mpeiaraeTcsi OTBETUTD
Ha 2 TEOPETUYECKUX BOTIPOCA U PEIIUTh pacueTHYIO 3a1a4dy. OTBET Ha KaKIbIii BOTIPOC OmieTa
OIICHUBAETCA OTAEIbHO. [Ipy BBICTaBIEHNN OLIEHKH 32 OTBET YUUTHIBAIOTCS OTBETHI CTYACHTA Ha
JOTIOTHUTEbHBIE BOMPOCHI IpernoaaBarens. OTaenbHas OI[EHKa 32 OTBEThI HA JOMOJHUTEIbHbBIC
BOIPOCHI HE CTABUTCHL.

[Toxazarenu Kpurepun

OTBETHI 1O BOIIpoCaM ouera COACPpKaHNEC OTBETA COOTBECTCTBYCT INOCTABJICHHOMY BOIIPOCY
PACKPBIBAOTCA HauOoJjee 3HaUNMEBIE (l)aKTBI, HAay4YHBIC
ITOJIOKCHHMUA, CO6.]'IIOI[aeTC5[ JIOTHYECKas I10CJIICA0BAaTCIIbHOCTD
B M3JI0OKCHUUW MaTCpuaJia

OTBeTH Ha JOINIOJIHUTCIIbHBIC COACPKaHNEC OTBETA COOTBCTCTBYCT ITOCTABJICHHOMY BOIIPOCY
BOIIPOCHI PaCKPBIBAIOTCA HanOoJjee 3HaYNMEbIE (I)aKTBI, HAayY4YHBIC
ITOJIOKCHUA, CO6J'IIOI[aeTC$[ JIOTUYCCKYIO ITOCIICAOBATCIIbHOCTD
B M3JI0OKCHUU MaTCpUaJl

OTMeTKa «OTJIUYHOY BHICTABISACTCS CTYACHTY, €CJIN: MaTCpHuajl YCBOCH B IIOJTHOM O6’béMe; CTYACHT
HUMECT BCCCTOPOHHECE, CUCTEMATUYCCKOC U FHY6OKOG 3HAaHHUC yqe6Hor0 npeamMeTa, BJIaaceT
HeO6XO,Z[I/IMI>IMI/I YMCHHAMU U HABBIKAMU, TepMHHOHOFHeﬁ.

OTMeTKy «X0pomIo» MmoJydacT CTyJACHT, €CJIM: B YCBOCHHNHU MaTE€pHrajla UMEIOTCA HE3HAYNUTECIIbHbBIC
HpO6CJILI, H3JIOKCHUC MaTCpHraia HEAOCTATOYHO CUCTEMATU3UPOBAHO, OTACIILHBIC YMCHUA U
HaBbIKKM HEAOCTATOYHO YCTOIZQHBBI;

OrmeTKa «YAOBJICTBOPUTEJIbHO>» CTAaBUTCA, €CJIM B YCBOCHUHU MaT€pHrajia UMECIOTCA HpO6CJ’IBII
MaTepual u3jaractcd HE CUCTCMATU3UPOBAHO, OTACIIbHBIC YMCHUA HEJOCTATOYHO YCTOIZHHBBI,



BBIBO/IbI M 000OIICHHS apryMEHTUPOBAHBI 1200, B HUX JIOMYCKAIOTCSl OITUOKH, OCHOBHOE
coJiep’KaHMe MaTepHraja He YCBOSHO B IIOJHOM 00bEME.

OneHka «HEYI0BJIETBOPHTEIbHO» COOTBETCTBYET (parMeHTapHOMY 3HAHHUIO IPEIMETa,
HEIPAaBWIBHOMY OTBETY JIMOO HE OTBETY Ha BOIIPOC.



KpnTeplm OLICHUBAHHUA OTBETOB HA 3K3aMCHE:

I[lnanupyemMble pe3yjbTaThbl 00y4eHH s

OneHoyHaa MIKAaJIa
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3HaTh: TEOPETUYECKHUE OCHOBBI
aHaJ'[I/ITI/I'-IeCKOI\/'I XHUMHH, CyHIeCTBO
peakuil U MPOIECCOB, MCIIOJIb3YEMBIX B
aHaJ'[I/ITI/I'-IeCKOI\/'I XHUMUH, HpI/IHHI/IHI)I nu
007aCTH HCIIOJIb30BAHMS KJIACCHUECKHX
METOJI0OB XMMHYECKOro aHanmza. VMmerhb
MpeACTaBICHUE 00 0COOEHHOCTSIX
00BEKTOB aHAJIN3A.

Bmageer kiraccmaecknMu
METOJJaMU aHaJIN3a
HeOpl"aHI/I'-IeCKI/IX BEUICCTB,
IIOHUMACT UX HpeI/IMYHICCTBa nu
HEIOCTAaTKH, BJIaICET HAaBbIKaMU
WCTIOJIb30BAaHUSI CTaHIaPTHBIX
AHAIMTUYECKUX METOJIOB
M3Yy4YEHUS BEIIECTB Pa3IMUYHOMN
TIPUPOIBI.

Biageer kimaccmueckuMB MeTOIaMH
aHaJM3a HEOPTaHUYECKHUX BEIECTB.
IIOHUMAECT UX HpeI/IMYHIeCTBa 158
HEIOCTATKU;

BJIaJICET HABBIKAMH KOMILIEKCHOTO
WCITOJIh30BaHUS CTaHIAPTHBIX
AQHAIUTUYECKUX METO/IOB U3yUEHUS
BEUIECTB Pa3TUYHON MPUPOIBL;

croco0eH rpaMOTHO
UHTEPIPETHPOBATH PE3YJIbTAT
IKCIICPUMEHTA;

Bnaneer kiraccuueckuMu
METOJIJaMH aHaJIN3a
HCOpFaHI/I‘IGCKI/IX BCIICCTB.
IIOHUMACT UX HpeI/IMYI]_[eCTBa 158
HEIOCTATKH;

BJIaJICET HAaBBIKAMH KOMIUIEKCHOTO
HCII0JIb30BAaHUS CTAaHAAPTHBIX
AHATUTUYECKUX METOJI0B
M3YYEHUS BELIECTB Pa3InyHON
MPUPOJIbI;

CIOCOOEH rpaMOTHO
UHTEPIPETUPOBATH PE3yNIbTAT
AKCIEPUMEHTA;

YmMmeet peuiaTh TUIIOBLIC 3a/la4U
M0 aHAJIMTUYECKOM XUMUH

YmeeT pemiatb KOMOMHUPOBAHHBIE
3a/1a4¥ 10 aHAIUTUYECKOU XUMHH

Ymeer peuiaTth 3aa4u
MMOBBIIICHHOM CJIOKHOCTH I10
aHAJIMTUYECKON XUMHH

YMmern: IIOAroTaBJIMBATb
0OBEKTHI HUCCICOOBaHUA [JId aHallk3a,
IIpOBOAUTD OKCIICPUMCHTAJIbHBIC

Brnaneer 0a30BBIMU HaBLIKAMH
I/I,Z[eHTI/I(I)I/IKaI_[I/II/I " U3YUCHUA

Bnaneer naBpikaMu
I/IHGHTI/I(I)I/IKEILII/II/I " U3YyUCHUA
CBOMCTB OTJIEIbHBIX KJIACCOB

Bnaneer HaBeIKaMu
I/II[eHTI/I(I)I/IKaI_II/II/I " U3YUYCHUA
CBOMCTB BEIIECTB U MaTcpuraJios,




HCCIICAOBAHMUSA MO 3aJaHHOM MCTOJHKC,

CBOMCTB HECIOKHBIX BEILIECTB

BEILIECTB (MaTEepUAOB),

MMPaBHUJILHOT'O ITPOTOKOJIMPOBAHUSA

paGOTaTI) Ha ariaparype, HpI/IMeHﬂeMOfI IPaBUJIBHOTO MPOTOKOJMPOBAHUS OIILITOB
B AHAUTUTUYECKHAX HCCIENOBAHUSX, OIIBITOB
MPUMEHATh OCHOBHBIE 3aKOHBI XWMHUH
npu o0CyXIeHUN MOJIYYEHHBIX
pe3ynbTaToB, MNOATOTOBUTH OTYET O
BBITIOJTHEHHOM paboTe
YMeeT npoBOAUTH aHAIN3 YMeeT npoBOAUTH aHAJIU3 110 YMeeT BbINOJIHATH

YMeThb: TPOBOJAWTH  MPOCTHIC | IOJYYEHHOTO BEIECTBA OJHUM | NIPEAIaracMoi METOIUKE, JIEMOHCTPATHUBHBIE OTIBITHI 10

omnepauuu  (KiaccupUKalMsg — BELIECTB, | U3 CTAHIAPTHBIX METO/IOB. UICHTU(UKAITUIO U UCCTIEOBaHNE XUMHH; TPOBOJIUTH KOMITJIEKCHBIN

cocTaBiieHue (HopMyll, CXeM IpPOLECCOB,
MIEPBUYHBIN aHATN3 PE3yJIbTATOB U T.II.) C
ydyeToM  OOMmMX  3aKOHOMEpPHOCTEH,
(bopMynupyeMbIX B paMKax
AHAITUTUYECKON XUMHUH

JlomyckaeT oT/iebHbIE OITUOKH
pu 0(hopMIIEHUH TPOTOKOIA
IKCIIEpUMEHTA

CBOICTB BEIIECTB U MaTEPHUAJIOB.
YmeeT opopMIIATh pe3yabTaThl
AKCIIEPUMEHTA ¢ HEOOTBIIINM
KOJIMYECTBOM 3aMEUYaHu

aHaJIU3 U UCCIIeI0BaHUE CBOMCTB
IMMOJIYYCHHBIX BCIICCTB U
MaTepuasoB. YMeeT 0popMIIsATh
pe3ynbTaThl SKCIIEPUMEHTA B
COOTBETCTBUU C 3asBJICHHBIMU
TpeOOBaHUAMHU

Baagers: TEOPETHYCCKUMU
MPEACTABICHUSAMU AHAIMTHYECKOU
XUMHH, OCHOBAMH XHMHYECKHX METOJOB
aHanu3a HEOPraHUYECKHUX u
OpraHUYECKUX COEIMHEHMU,
METOI0I0THEMN BBIOOpA METO0B
aHaJIM3a, UMETh HABBIKU WX MPUMCHCHUS
npu MIPOBEJICHUU aHAITUTUYECKUX
peakuuil sl ONpeAesieHusl S1EMEHTOB B
pa3IMYHBIX 00BEKTaX.

Nmeer npencrasienue o
COJIep’KaHUU AUCIUILITUHBI
aHAJIUTUYECKasi XUMUs, 3HAET
TEPMHHOJIOTHIO, OCHOBHbIE
3aKOHBI XUMUH, HO JOMYyCKaeT
HETOYHOCTHU B (GOPMYITHUPOBKAX

HNmeer MMpeaACTaBJICHUEC O
COJACpKaHNU KypcCa, 3HACT
TEPMHUHOJIOTUIO, OCHOBHBIC 3aKOHBI
1 IIOHUMACT CYIIIHOCTDH O6I_HI/IX
SaKOHOMepHOCTeﬁ, HU3y4acMbIX B
paMKax aHAJUTUYECKON XUMHU

HNmeer YETKOC, LHCJIIOCTHOC
MMpEaACTABICHUE O COACPKAHUU
KypcCa nu O6H_II/IX 3aKOHOMCPHOCTAX
XUMHYCCKUX IIPOLECCOB,
HN3YyYacMbIX B paMKax
aHAJIMTUYECKOH XUMHH

Bnageer kimaccuueckumu
MCETOJaMM aHaJInu3a
HCOPraHN4YCCKUX BCIICCTB,
IMOHUMACT UX IMPECUMYIICCTBA U

Bnageer kimaccuueckuMu MeTOJaMU
aHaJIn3a HCOPraHNYICCKUX BCIUICCTB.
IMOHUMACT UX IMPECUMYLICCTBA U
HCOOCTATKU,

BnaneeT kinaccuuecKumMu
METOJaMHM aHaJlIn3a
HCOPraHN4YCCKUX BCIICCTB.
MMOHUMACT UX MMPCUMYIICCTBA U




HEJIOCTATK!; BJIAJICET HAaBBIKAMHU
WCIIOJIb30BaHUs CTaHIAPTHBIX
AHAJIMTUYECKUX METOJIOB
W3Y4YECHUS BELIECTB Pa3INYHON
IPUPOJBL.

BJIAJICET HABBIKAMH KOMIUIEKCHOTO
UCIIOJIb30BaHUs CTaHIAPTHBIX
AQHAJTMTUYECKUX METOJI0OB U3Y4CHUS
BEILECTB Pa3INYHOMN PUPOJIBL;

croco0eH rpaMOTHO
WHTEPIPETUPOBATH PE3YJIHTAT
SKCIIEPUMEHTA; BJIa/ICET HaBbIKAMU
penieHus yueOHbIX 3a/1a4 10
AHAITUTHYECKO XUMHUH

HEIOCTATKU,

BJIaJ€CT HAaBbIKaMM KOMIIJICKCHOT'O
HCII0JIb30BaHUA CTaHJAPTHBIX
AHAJIMTHYCCKUX MCTO/J0B
HN3YUCHUA BCUICCTB paBHI/I‘{HOﬁ

IIPUPOIBL;

croco0eH rpaMOTHO
MHTEPHPETUPOBATH PE3YIIHTAT
AKCHEPUMEHTA; BIAJECET
HaBbIKaMU peUIeHUs y4eOHBIX
3a7a4 10 aHATUTUYECKON XUMHUH




[Tporpamma cocraBiena B coorBercTBuu ¢ TpeboBanusamMu PI'OC BO no HanpasieHHIo
noaroroBku 04.03.01 Xwumwusi.

PazpaboTunkmn:
JOLICHT I".H. Koposnesa :}r&///ww\
»
JOLIEHT A.JI. bucukano ; . f

[Iporpamma cocraiiena B cootBeTcTBUM ¢ TpeboBanussmu PI'OC BO mno HampaBieHno
noarotoBku 04.03.01 Xumus.

[Tporpamma paccMoTpeHa Ha 3aceTannu Kadeapbl aHATUTHISCKON XUMHUH

«26» mast 2026r. [Tpotokon Ne 4

1.0.3aB. KadeapoHu, J01I. Q \:’L\% A.N. BunbmMmc .
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Hacmoswas npoepamma, ne modicem 6vims 860cnpouzsedeHa Hu 8 Kakou gpopme be3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopuvl-pa3spabomyuxa npocpammol.



	Введение
	Устный опрос №1
	Устный опрос 2
	Устный опрос №3
	Кислотно-основное равновесие

	Устный опрос № 4
	Окислительно-восстановительное равновесие

	Коллоквиум №2
	Метод кислотно-основного титрования
	Окислительно-восстановительное титрование



