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l. ean u 3a1a4n TUCHHUILIHHDI:

Heab AUCHMIUIMHBI — HW3YYEHUE OCHOB TEOPUU M TMPAKTUKH XUMHUYECKHX METOJIOB
Ka4eCTBEHHOT0 M KOJMYECTBEHHOTO aHalli3a, WCCICAOBAaHUS HEOPTaHWMYECKUX U
OpPraHUYECKUX COCMHEHUH, TOKA3aTh POJIb AHAIUTUYECKOW XUMHUH B CUCTEME HayK, HAYYUTh
WHTEPIPETHPOBATH SKCIICPUMEHTAJIbHBIC PE3YJIBTATHI.

3agaum Kypca - B pe3ysibTaTe U3y4YeHHUs JaHHOTO Kypca CTYIEHTHI JOJDKHBI TO3HAKOMUTHCS
C TEOPETHYECKUMH OCHOBAMH M TIpUEeMaMu IPoO00TOOpa ¥ TPOOOIIOITOTOBKH, OCBOUTH OCHOBHBIE
3aKOHOMEPHOCTH PAaBHOBECHUH U MPOTEKAHUS PA3IMIHBIX TUIIOB XMMUYECKUX PEAKIIHiA, OCHOBHBIC
METOJbI Pa3ACNCHUs W KOHICHTPUPOBAHHUSA, OBJIAJETh XUMHUYCCKUMH METOJAMH aHaIHu3a
pa3InIHBIX 00BHEKTOB.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VuebHas mgucrumuinHa «Axamutuyeckas xumus» bl1.0.18 otHocuTca K 00sA3aTEIbHON
4acTH y4eOHOro IJIaHa MPOrpaMMbl MOATOTOBKH 1o HampasiieHu o 04.03.01 Xumus.

Jlyis u3ydeHus: JaHHOW y4eOHOW MUCIUTUTMHBI HEOOXOIUMBI 3HAHUS, YMCHUS U HABBIKH,
dbopMupyembie MpeanIecTBYIOMUMU AucuuiInHaMu: «Heopranudeckas xumusy», «Dusukay,
«Marematukay.

IlepeyeHp mocnenyrOmuUX Y4e€OHBIX TUCHMIUIMH, AJS KOTOPHIX HEOOXOAMMBI 3HAHMA,
YMEHMSI U HaBbIKU, OpMUpPYEMbIE JaHHON y4eOHON AUCLIUIIIMHOM!

OcBoenune JUCHUITIINHBI «AHamuTUYECKass XHUMHSI»  SBIISICTCSA HCO6XO,Z[I/IMOI>'I JIA
MOCJICAYIOICTO H3YUYCHUSA IUCHUILIINH «Du3myeckas XHUMUSD), «XHUMHI9ecKast TCXHOJIOTUA»,
«AHanu3 CI0XHEIX O6’beKTOB», ((MeTO,Z[BI pasaciiCcHuss U KOHLCHTPHUPOBAHUSAY, «DPU3UKO-
XUMHUYCCKUEC MCTOABI aHalIn3a», IIPU BBITIOJITHCHUSA KBaJ'II/I(l)I/IKaHI/IOHHI)IX pa60T.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI
[Tponiecc ocBOeHUs AMCHUILIMHBI HalpaBiieH Ha (POPMUPOBAHUE SJIEMEHTOB CJIETYIOIIUX

komrnereHuii B coorsercTBuM ¢ PI'OC BO no nanHomMy Hanpasienuto noarorosku 04.03.01
Xumus.

HepequL IVIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqem/m Mo TMCHHMIIJINHE, COOTHECCHHBbIX C
HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTEeHIInii

Komnerenuus Nuaukaropsl PesyabTarsl 00yueHust
KOMITeTeHIUI
OIIK-1 Cnocoben NJIK ork-1.2 3HATh. TEOPETHYECKHUE OCHOBBI
aHaAJTM3UPOBATh U [Tpennaraer .
3Hpo peaarac AHATTUTHYECKOU XVMHH,
UHTEPIPETHPOBATH MHTEPIPETAIHIO
pe3yJIbTaThl XUMUYECKHUX pE3yJIbTaTOB CyIECTBO PEAKIINH U ITPOLECCOB,
HKCIIEPUMEHTOB, COOCTBEHHBIX HICIIOJTB3YEMBIX B
HaOJIOICHUH ¥ U3MEPEHUH | SKCIIEPUMEHTOB U .
aHAJTUTUYECKON XUMUWY;
pacyeTHo-
TEOPETUYECKHUX padOT ¢ | MPHHIUIIBI u obsactu
HCTIOJIE30BAHMCM UCIOJIb30BAHUS OCHOBHBIX
TEOPETUYECKUX OCHOB
METOI0B XMMHUYECKOTO aHAJIN3a.




TPaJULIMOHHBIX U
HOBBIX Pa3JIeJIOB XUMHH

Wmers  mpexacraBienue 00

0COOEHHOCTIX 00BEKTOB

aHaJInu3a.

YMmerh: HOAr0OTaBJIUBATH

00BEKTHl UCCIECHOBAHUS  IJId

aHaau3a, MPOBOJUTH
SKCIIEPUMEHTAIbHbIC
HCCIECNOBaHUSI IO  3aJaHHOHU
METOJUKE, paboraTh Ha
anmnaparype, IpPUMEHAEMOU B

AHAJIMTHYCCKHUX MCCICA0OBAHUAX.

Baanern: HaBBLIKAMU
IPUMEHEHUS TEOPETHYCCKHUX
OCHOB npu MIPOBEICHUH

AHAIIMTHYCCKHUX peaKum”I JIIsL
OIpCACIICHUA 9JICMCHTOB B

Ppa3JINYHBIX 00BEKTax.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOJTIOICHUEM
HOpM TCXHUKN
0€30IIaCHOCTH XMMUYECKHI
BKCI'IepI/IMeHT, BKJIFO4Yas
CUHTE3, aHAIU3, U3yUEHHUE
CTPYKTYpBI I CBOHCTB
BEIIIECTB U MaTEPHAJIOB,
HCCJIEIOBAHHE MPOIIECCOB C
UX y4acTUEM

WK onk-2.1 Pabotaer ¢
XUMHNYCCKUMU
BEIIIECTBAMH C
COOJTII0ICHUEM HOPM
TEXHUKHU 0€30MaCHOCTH

3HaTh: paBUjIa U HOPMbI
TEXHUKHU 0€3011aCHOCTH pHU
paboTe ¢ XUMUYECKUMHU
peakTHBaMu M (PU3HUECKUMHU
puOopamu.

N 1Konk2.4 ITpoBoaut
WCCIJIEJOBAHMSI CBOMCTB
BELIECTB U MaTEpUaJIOB
C UCTOJIb30BaHUEM
CEpPUITHOTO HAy4YHOT O
00opyIoBaHUs

3HaTh: OCHOBHBIE JOCTOMHCTBA
Y HEJIOCTAaTKU Pa3jIMYHbIX
METOJIOB HCCIEN0BAHUS CBONMCTB
BCIIICCTB U MaTepI/IaJ'IOB.

YMeThb: IPOBOIUTH MTPOCTHIE
oreparuu (knaccupukanus
BEIIIECTB, COCTaBIEHHE (HOPMYI,
CXEM IPOIIEeCCOB, TEPBUUHBIH
aHaJIN3 Pe3yJIbTaToOB U T.I1.) C
Y4ETOM OOIIUX
3aKOHOMEPHOCTEH,
(hopMyIHUpyeMbIX B paMKax

AQHATUTUYECKON XUMUH.
Baaners: TEOPETUUYECKUMU

IpeaACTaBICHUAMU




aHAJUTHUYECKOMH XUMUH,
OCHOBAaMH XMMHYECKHX METOJIOB
aHalli3a HEOpPraHWYeCKuX |
OpraHUYEeCKHUX COCIUHEHUM,
METOJIOJIOTHEH BBIOOpa METOJIOB
aHajgu3a, HMETh HAaBBIKHM UX
MPUMEHEHUS TMpPU MPOBEICHUHN
AQHAJIMTUYECKUX PpEAKUUA ISt
ONPEACIICHUS  DJIEMEHTOB B

pPa3IUYHBIX 00BEKTAX.

OIIK-6 Cnocoben
MPEJICTaBIISITh PE3YIbTATHI
CBOEM pabOThI B YCTHOM U
MMCbMEHHOU popme B
COOTBETCTBUU C HOPMAMH U
MIPaBWJIAMH, TIPUHSATHIMH B
poeCCUOHATHBHOM
coo01ecTBe

N 1Korke.1
[IpencraBnsier
pe3ynbTaThl paboThI B
BHJIC OTYETA IO
cTaHaapTHOH (opmMe Ha
PYCCKOM SI3BIKE

3HaTh: NIpaBUIa COCTaBICHUS
IPOTOKOJIOB OTYETOB
XUMHAYECKHX OIBITOB,
IPUMEHSTh OCHOBHBIE 3aKOHBI
XVMHUU TIPU 00CYKICHUN
HIOJTYYEeHHBIX Pe3yJIbTaToB,
HOJTOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.

YMeTh: peCTaBUTh
pe3yIbTaThl OTBITOB U
pacueTHBIX paboT COTIACHO
TpeOOBaHUSAM B TaHHOH 00J1acTH
XUMHHA

Baaners: HaBbIKaMU
MIpe/ICTaBICHMS pe3yJIbTaTOB
COOCTBEHHBIX Hay4HbIX
M3bICKaHUN B KOMIIBIOTEPHBIX
CeTsIX U UHPOPMAIIMOHHOMN
Hay4YHO-00pa3oBaTeIbHOU cpesie

V. COJIEPKAHUE U CTPYKTYPA JUCIHUIIJIMHBI
O0BeM JUCHHUILTHHBI COCTABJIfAET 8 3a4eTHBIX eIUHMI, 286 yac.,

B TOM yucie 36 yac. Ha DK3aMeEH.

W3 Hux 102 gaca — npakTudeckasi MOArOTOBKA

®opMa TeKylIen aTTeCTaluu —3a4eT.

dopmMa NPOMeKYTOYHOM aTTEeCTALMM: IK3aMeH




4.1 CopepxxaHue IUCHMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, C YKa3aHHEM BH/JAOB YUeOHBIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJIMYeCTBA
aKajeMHYeCKHX 4YacoB

Bunpl yue6HO# paboThI, BKIIFOYAs
<
% CaMOCTOSITENIbHYIO padoTy
=
‘é{ 00y4arouxcs U TPYAOEMKOCTb (B yacax)
@ S DOpPMBI TEKYILIETO KOHTPOJIA
)
o .
No Pasnen 5 § 3 KonrakTHas pabota YCIIEBAEMOCTH,;
9 5 nperoaaBaTeiis ¢ CamocTosTensH
&) 19
1/ IUCHAIIINHBL/ TEMBI = % 3 ot paoTa (6 dopma TPOMEKYTOTHOi
O o g
R g oOy4aromuMucs Toum uncIe, aTTecTaluu
=
9 BHEAyIUTOpHAs
= UTaGopaTopH KO
= Jlexuun patop CP, KCP)
= BIC 3aHATHS
VYerubiii onpoc Nel,
1.| Beenenne 3 2 2 BOIIpochl 1-3
YerHbii onpoc Ne2,
CocrosiHuE BELIECTB B 1 3 1-8
2. | HOHO-MOJICKYJISIPHBIX 3 17 8 BOMPOCHL 1-G,
cHucTeMax nabopaTopHbIe pabOThI
Yerablii onpoc Ne2,
MeToapI BEIACIICHHUS, 1 14 BOMOCH 9-11
3. | pazneneHus u 3 o5 10 ; 6,
KOHIICHTPUPOBAHHSI nabopaTopHbIE padOThI
4. | Merozt 0OHapyKeHUs 8 Ycrasrii onpoc Nel,
" | u upenTHGUKAIH 3 33 18 6 18 1 BOIPOCHI 4-6
Tumsl XUMUYECKHX 10 VYeTHBII onpoc
5. peaKL{I/Iﬁ 1 IIpOLICCCOB B 3 39 24 4 24 1
AHAJIMTUYECKON XUMUU
[IpoGoot6op u VYcrHbIi onpoc
6.| P P 3 14 |5 2 5 1 6 P
MpOOOIOATOTOBKA




OCHOBHBIE 00BEKTHI YcrHbIN onpoc
7. AHAT3A 3 11 4 1 6
MeTtposnorudeckue 1 8 VYerubiit onpoc Nel,
8. | OCHOBBI XUMHYECKOTO 3 1 2 BOIpOCH 1-3
aHanmsa
9 I'paBumMeTpuvecKuit 1 10 VYcrHblii onpoc,
aHams3 3 33 18 4 18 naboparopHbie pabOTHI,
KOHTPOJIbHBIE pabOTHI
KOJUTOKBUYM, BBITIOJTHEHUE
10 Z;:Jf;remmecmﬂ 3 67 37 10 - 2 18 na6opaToOpHBIX padoT,
HanucaHue otyeTos 1o JIP.
KonTposibabie paboThl
11 KoHnTpons Tekymei 3auer
yCIIEBAEMOCTH
12 [IpoMeskyToUHas Dk3ameH 36
aTTecTalus
10 88 36
13| Bcero uacos 286 102 52 102

*B paboueti npocpamme no oucyuniure npu 8bINOJIHEeHUU 1aO0PAMOPHLIX pabom npedyCMompeHa RPAKMU4ecKas no020moeKa 6 Uuoe 8blNoJHeHUs

OMOENbHBIX 8UO08 pabom, CEA3aAHHBIX C DYOYyWell NPopecCUOHANbHOU 0esiIMeNbHOCTbIO

4.2 Tlnaun BHeay}II/ITOpHOﬁ CaMOCTOSITEIbLHOM paﬁoTbI oﬁyqaloumxca no JTMCHMIIJIMHE

CamocTosTenbHas pabota o0ydJaronmxcs VYuebHo-
METOIUYECKOE
Cemectp u . Tpynoe Ouenovnoe 6
3 a3BaHUC pa3/ecia, TEMbI Bun camocrosTensHo# paboTh MKOCTb CPeCTRO OOCCIICYCHUC
(aac) CaMOCTOSTENILHOM
paboThl
VCTHBII ompoc CM. CIMCOK JTUT-PBI
CocTostHuEe BENeCTB B HOHO- MMOATOTOBKA K ycTHOMY ompocy Nel
i a Y y onpocy 8 Nel, sonpocer  |[Ne4,5,6
MOJIEKYJISIPHBIX CUCTEMAaxX Hanucanune otueros mo JIP
1-3 norr. Ne3




CamocrosTenbHas paboTa 00yJaromuxcs YuebHo-
METOINYECKOE
Cemectp u . Tpynoe Ouenounoe 6 A
3 a3BaHUC pa3/icjia, TCMbI Buna camocrositensHOM paboThI MKOCTbH CPEJICTBO 00cCICICHUEC
(uac) CaMOCTOSITEILHOM
paboThI
IloaroroBka orduera mo JIP, moaroroeska k CM. CIUCOK JIUT-PbI
Merto/ibl BBIAEIEHNUS, PA3ACICHUS U ycTHOMY ompocy Ne2 Verasii onpoc Nel,6
KOHIICHTPHUPOBAHUS Pemrenne 3ama4d mo teme. 8 No2, BONPOCH
—=
Hanucanue orueros no JIP 1-8
Iloaroroska ordera 1o JIP, Mertoauu. yKka3zaHus
IIOArOTOBKA K YCTHOMY ompocy Ne2 «KauecTBeHHBI
Metozs! 0bHapysenus 1 Pemrenne 3ama4d mo teme. 4 . aHajInu3»
UICHTH()UKAITIH q P VYcrHbIl onpoc C
arycaHre OTYETOB IO No2, BONPOCH M. CITUCOK JIUT-PbI
9-11 Nel,4,5,.6
. IIOArOTOBKA K YCTHOMY ompocy Nel Yernslii onpoc |CM. cicok auT-pel Ne
Tunbl XUMHYECKUX PEAKIIMIA U MPOIIECCOB Nol. BOLPOCEL
B AHATUTHYECKOH XUMUH Hanucanue orueros oo JIP 6 el, f 6P 1,6
VYcTHOE cobecenoBanume . CM. CITUCOK JIUT-PbI
[Tpo600T6Op U MPOGOIMOArOTOBKA 5 Yernblii orpoc
IIOITOTOBKA K COOECEAOBAHUIO Ne2
VYcTHOE cobecenoBanme .
OCHOBHBIE 0OBEKTHI aHAJIN3A 3 YCTHBIH 0mpoC
IIOITOTOBKA K COOECEOBAHUIO
YcTHOoe cobeceroBanue CM. CIMCOK JIUT-pBI
MeTpoJIOTHYECKHE OCHOBBI XUMHUUYECKOT
CTPOIOTHHCCKUC OCHO CCKOTO | iroToBKa K cOBECEI0BAHMIO 4 v o Ne7
aHATIH3a CTHBIH OIpoC

norr. Ne3




CamocrosTenbHas paboTa 00yJaromuxcs

Y4yebHo-

METOIUYECKOe
Cemectp u . Tpynoe Ouenounoe 6 A
3 a3BaHUC pa3/icjia, TCMbI Buna camocrositensHOM paboThI MKOCTbH CPEJICTBO 00cCICICHUEC
(uac) CaMOCTOSITENIbHOM
paboThI
IToaroroBka otuera o JIP Mertoauu. yKa3zaHus
MOJrOTOBKA K KOJUTOKBUYMYNe | «KonnyecTBeHHBIN
. Pemenue 3anay no teme aHaIu3»
['paBuMeTpuueckuii aHanu3 6
Hanucanue otueros no JIP CM. CIUCOK JIUT-PbI
Nel,5
KOJUIOKBUYM nor. Ne3
TutpuMeTpuyecKuid aHaIn3 [Toaroroska oruera o JIP. CM. CIIUCOK JTUT-PbI
IIOATOTOBKA K KOJJIOKBUYMY Nel,5
5 .
Pemenue 3ana4 no teme VCTHBIR onpoc
Hanucanue oryeros no JIP No 3
MeTo KUCIOTHO-OCHOBHOTO TUTPOBAHUS [OJITOTOBKA K KOJIOKBUYMYNo2 CM. CIMCOK JTUT-PBI
Pemienue 3agad mo reme 10 Nel,5
Hamnucanue orueros no JIP Koroksmym Ne2 |10 Ne3
OKHCIUTENTEHO-BOCCTAHOBUTEIHHOE MOATOTOBKA K KOJUTOKBHYMYNe3 v . CM. CIIUCOK JTUT-PBI
CTHBIH OIpoC
TUTPOBAHNC Pemrenne 3ama4d mo Teme 10 Nod p Nel,5
=%
Hamucanne orueto no JIP Komtoksuym Ne3 [ZIOT. Ne3
MOATOTOBKA K KOJJTIOKBHyMYyNe4 CM. CIIUCOK JTUT-PbI
Kommnniekconomerpusi,
ApreHTOMETpHS Pewenue 3agau o reme 4 Nel,5
Hanucanue orueros no JIP KosutokBuym Ne4 |01 Ne3
OO61mas TpyA0eMKOCTh 7

KonrakrHas pa60Ta IIpu MPOBECACHNUN y‘IC6HLIX 3aHATHH IO JUCIUILUIMHE BKIIOYAET B ce0s:

3aHATHUS JCKIMOHHOI'O THUIIA, na6opaTopHHe pa6OTI)I, KOJUIOKBUYMBI, I'PYIITIOBBIC KOHCYJIbTAllUN, MHAWBUAYAJIbHYIO pa60Ty O6yanOIHHXC${ C
nmpenoaaBaTCjICM.




4.3 ConeprxaHue y4eOHOr0o MaTepuaja

Beenenue

[Ipeamer aHATMTHYECKOW XUMHH, €r0 CTPYKTYpa, MECTO B CUCTEME HayK, CBSI3b C IPAKTHKOM.
3HaueHUE aHATMTUYECKOM XHMHHM B Hayke, 3KOHOMUKE M Jpyrux cdepax. OcCHOBHBIE
AHAIUTUYCCKUE TMPOOJIEMBI: CHIDKEHUE TMpeaenia OOHApPYKEHUs; MOBBIIICHHE TOYHOCTH U
U30UPaTEeIbHOCTH: O00ECIeYeHHE SKCIPECCHOCTH; aHaMM3 0€3 pa3pylIeHUs; JOKAIbHBIN
aHaJIN3; TUCTAHIIMOHHBIA aHaTN3. 3HAYCHUE AHATUTHYECKONW XUMHUHM B HAyKe, SKOHOMHUKE H
npyrux cdepax. Bumel aHanu3a: W3OTOMHBIA, 3JEMEHTHBIH, CTPYKTYPHO-TPYIIIOBOI
(pyHKIIMOHATBHBIN ), MOJIEKYJIIPHBIH, BEIICCTBEHHBIH, ()a30BbI. XUMHUYECKHE, PU3NUECKHUE U
OHMOJIOTUYECKHE METO/IbI aHAIIN3A.

OCHOBHBIC 3Tambl Pa3BUTHSA aHATUTHYECKOW XWUMHUH. COBpPEMEHHOE COCTOSHUE U
TEHJCHIMM PAa3BUTUS AHAIUTUYCCKOHM XHMHHW: HMHCTPYMCHTAJIM3AIUs, aABTOMATH3AIlHs,
MaTeMaTH3aIus, YBEIUYCHUE JOMH (U3NYECKUX METOJOB, TEPEX0]] K MHOTOKOMIIOHEHTHOMY
aHaJM3y, CO3/IaHNe CEHCOPOB U TECT- METOOB.

1.1.CocTosiHMe BelIeCTB B HOHO-MOJIEKYJ/ISIPHBIX CHCTEMAX

CocTosiHME BeUIECTB B HUACANBHBIX U pealbHBIX cucTemax. CrnocoObl BBIpa)KEHUs
NEHCTBYIONIEH Macchl: aKTUBHOCTh, PaBHOBECHAas W oOOIIas aHAIUTHYECKas KOHLEHTPALIUU.
Koncrantel paBHOBecusi peakuuii u mporeccoB. Teopus [lebas-Xiokkens. KoaddunmeHnTs
akTUBHOCTH. KOHIIEHTpalMoOHHBIE KOHCTaHThHL. OMNHCaHUE CIOXKHBIX PABHOBECHUU. Y CIOBHBIC
KOHCTAHTHI.

1.2. Tunbl XMMHUYECKHX PeaKIUii U MPOLECCOB B AHAJIUTHYECKOH XUMHH

OCHOBHBIE THITBI XHMHUYECKUX peaKHI/II\/II B aHATUTUYECKON XUMHH: KHCJIOTHO-OCHOBHBIC,
KOMILJIEKCOOOpa30BaHuUsl, OKUCIICHU-BOCCTAHOBJICHUSI.
1.2.1. KuciorHo-ocHOBHble peakumuu. CoBpeMEHHbIE NPEACTABICHUS O KHCIOTaX |

ocHoBaHusAX. Teopus JIstouca. Teopus bpencrena-Jloypu. PaBHoBecue B cucreMax KUCIOTa —
COIIPSKEHHOE OCHOBAHUE U pacTBOPUTENb. KOHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH. KucioTHbIE
U OCHOBHBIE CBOWcCTBa pacTtBopureneld. KoHcranTa astomporonusa. BnusHue mnpupoasl
pacTBOpUTENs Ha CHIIYy KHCIOTBI M ocHoBaHus. Huenupyroumii u nuddepeHmupyrommii
3¢ eKTh pacTBOPUTES.

Bydepnsie pacTBopbl 1 ux cBoiictBa. bydepnas emkocts. Beruncnenue pH pactBopos
HE3apsKEHHBIX M 3apsSHKEHHBIX KUCJIOT U OCHOBAaHWN, MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHUH,
CMECHU KHUCJIOT U OCHOBAHUM.

1.2.2. OxucaUTEJIbHO-BOCCTAHOBUTEIbHBIE PeAKINH. DJIEKTPOHBIN MOTEHIIUA. Y paBHEHUE

Hepucra. CranmaptHbii ¥ (opmanbHblii moTeHIHanbl. CBs3b KOHCTaHTHI PAaBHOBECHS CO
CTaHJIAPTHBIMM MOTeHIManaMu. HanpasieHne peakuuii OKUCIEHUA-BOCCTAaHOBIICHUS. DaKTOpBI,
BJIMSIIOIIIAE HA HAITPABJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

OCHOBHBIE HEOPraHWYECKHME W OPraHMYEeCKUE OKHUCIHUTEIHM W BOCCTAHOBHUTEIH,
MIPUMEHSIEMbIE B AaHAJIU3E.
1.2.3. Peakumu KOMILIeKCO00pa30BaHusl. THITHI KOMIUICKCHBIX COCTUHEHUH, UCTIOIB3YEMBIX B

aHanmuTHYecKod xuMmuM. Kraccupukanmus KOMIUIEKCHBIX —COCIMHEHHH TI0  XapakTepy
B3aMMOJECMCTBUSI METaUl - JIMIaHJ, [0 OJHOPOAHOCTH JINTaHAA, LEHTPaJbHOIO MOHA
(koMIUIeKcoOOpazoBaTensi):  BHYTpUC(EpHbIE  KOMIUIEKCHI M HOHHBIE  acCOILMAThI



(BHemIHechepHbIe KOMILJIEKCHl U MOHHBIE Mapbl), OAHOPOAHOIUTaHIHbIE U CMEIIAaHOIUTaHHbIE,
MOJIUSIIEPHBIE (TETEPOIOIUSAACPHBIC U TOMOIOJIUSIIEPHBIE).

Crynenuaroe KOMIUIEKCOOOpa3oBaHue. KonuuectBennsie XapaKTEPUCTUKU
KOMILJIEKCHBIX COEAMHEHUN: KOHCTaHThl YCTOWYMBOCTH (CTymeHuatbie M o0mue). DakTopsl,
BIUSIONINE Ha KOMIUICKCOOOpa3OBaHWE: CTPOCHHE IICHTPAIBHOTO aroMa U JIUTaHJA,
KOHLIEHTpalus KOMIIOHEHTOB, pH, HOHHas cuia pacTBopa, TemMreparypa.

Krnaccudukanys KOMIUIEKCHBIX COEIMHEHUN 10 TEPMOJUHAMUYECKON U KMHETUYECKOM
YCTONYUBOCTH.

Teopernueckne OCHOBBI B3aUMOJICHCTBUSI OPraHUYECKUX PEAr€HTOB C HEOPTaHUYECKUMU
noHamMu. DOYHKIIMOHAIbHO-aHATUTUYECKUE TPyNIbl. BiusHue HX NPUPOIBI, PaCHOIOKEHUS,
CTEPEOXMMHUU MOJIEKYJI peareHTa Ha €€ B3auMOJCHCTBUE C HEOPTaHUYECKUMH HOHAMH.

Teopust aHaJIOrUi B3aMMOJICVCTBHSI HOHOB METAIOB C HEOPTaHUYECKHUMU PEareHTaMu
tuna H2O, NHs, H2S wu xucnopon- , a3or-, cepocoiepkaiiMu OpraHMYEeCKUMU PearcHTaMHU.
OcHOBHBIE THUIBI COEAMHEHUH, 00pa3yeMbIX C y4aCTHEM OpPraHHMYECKHX pPEareHToB. XeJaThl,
BHYTPUKOMIUIEKCHbIE coequHeHus. DaKkTopbl, BIUAIONINE HA YCTOMYMBOCTh XE€JIATOB: MPUPOJA
JIOHOPHBIX aTOMOB U CTPYKTYypa peareHTa, pa3Mep LKA, YUCIIO LIUKIOB, XapaKTep CBSA3H MeTasll-
nuranja. BaxHellllne OpraHMYECKHUE pPEareHThl, NMPUMEHSIEMbIE B aHalu3e IS pa3/elieHHUs,
0OHapy>XeHHUS, ONPECIICHUS] HOHOB METAJIJIOB, JIJIS MACKUPOBAHUS U IEMACKUPOBAHUSI.

Bo3MokHOCTH HCTIOSIB30BaHUST KOMIUIEKCHBIX COCIMHEHUM U OPTaHMYECKUX PEareHTOB B
pa3IMYHBIX METOAAaX aHaIu3a.

MeTtoabl o0HApYKeHHsI U WAeHTUPUKATMU

3anaun ¥ BBHIOOp MeTOoJa OOHAPYXKEHHUS U UACHTH(PUKAIUU XUMHUECKUX COCTUHEHUH.
Unentudukamuss aToMoB, HOHOB, BemecTB. JIpoOHBII ¥ cHCTeMaTHYeCKHil aHau3.
MUKpOKpHUCTAUIOCKONMYECKUN aHaIu3, MUPOXMMHUYECKUN aHanu3 (OKpallMBaHUE IUIAMEHU,
BO3TOHKa, oOpa3oBaHue mepyoB). KamenbHbId aHanu3. AHaIM3 pacTUPAHHEM TMOPOIIKOB.
Xpomarorpadpuieckre MeTOAbl KAaueCTBEHHOTO aHaln3a. DKCIPECCHBIN KayeCTBEHHBIN aHAINU3 B
3aBOJICKUX M TIOJIEBBIX YCJOBHUSX. TecT- MeTonbl oOOHapykeHus BemecTB. [Ipumepsr
MPaKTUYECKOT0 MPUMEHEHUSI METOIOB OOHAPYKEHHUSI.

1.3. IIpo600TGOpP ¥ MPOGONOATOTOBKA
[IpencTaBuTenbHOCTH MPOOBI; TIPoOa U OOBEKT aHamM3a, Mpobda 1 MeTo] aHanu3a. PaKkTopsl,
00yCIOBIMBAIOIINE pa3Mep U crmocod oTOopa MpeacTaBUTENbHON mpoObl. OTOOp Mpod
TOMOTEHHOTO M TeTeporeHHoro coctaBa. CrocoObl MmosydyeHHs CpeaHeld MpoObl TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX BemecTB. [lepBuuHas 06paboTka U XpaHeHue npoo.

OcHoBHblE crocoObl nepeBosa mpodsl B (opMy, HEOOXOAWMYIO AJsi JAAHHOTO BUAA
aHaJIN3a: pacCTBOPEHHE B Pa3IIMUHBIX Cpeax; ClIeKaHHe, CIUIABICHUE, Pa3JIOKEHHE MTOJT ISHCTBUEM
BBICOKMX TeMIIepaTyp, HaBJICHMSI, BHICOKOYACTOTHOTO pa3psijia; KOMOMHUPOBAHHE Pa3IMYHBIX
IIPUEMOB; OCOOCHHOCTH Pa3NIOKEHHSI OPTaHUIECKUX coenHeH. CITocoObl yCTpaHeHHS U yJeTa
3arps3HEHUH U OTEePh KOMIIOHEHTOB TP MPOOOIOITOTOBKE.

1.4. MeToabl BbliejieHHs], pa3ejieHis 1 KOHIIEHTPHPOBaHUS
OCHOBHBIE METOJIbl pa3/eNieHus U KOHLUEHTPUPOBAHMS, MX POJb B XMMHYECKOM aHAJIU3E.
CoueraHre METO/I0B pa3/ieIeHHs U KOHIICHTPUPOBAHUS C METOJaMH OMpe/iesieH s, THOPUIHbIE
MeToIbl. Pa3aenenue conocTaBUMBIX KOJTUYECTB 3JIEMEHTOB U OT/EJIEHUE MaJIbIX KOJTHYECTB OT
Oonpmmx. OAHOCTYNEHYAThle M MHOTOCTYIEHYaThle Mpolecchl paszaeneHus. KoHcTaHTbI
pacnpeneneHus. CreneHb  WM3BJICUCHMUS. ®dakTop  pasaciicHHUS. Koaddurment



KOHIEHTPUPOBAHUS.

1.4.1. Meroabl 3KCTpakuuMu. TeopeTHyeckue OCHOBBI METOAOB. 3aKOH PpAaCIpECIICHHUS.
Knaccudpukanuss 3KCTPaKIMOHHBIX MPOIECCOB. THIBI AKCTPAKIIMOHHBIX CHUCTEM. Y CIIOBUS
DKCTPAKIIMM HEOPraHMYECKUX M OPraHH4YecKuX coeauHeHui. Peskcrpakums. Ilpupoma u
XapaKTEPUCTUKA SKCTPAreHTOB.

Paznenenne s1meMeHTOB MeTOAOM 3KCTpakuvu. OCHOBHBIE OPraHMYECKUE PEareHTHI,
UCIIOJIb3YEMBIE IS PA3JCICHUSI 3JIEMEHTOB METOJAOM 3KCTpakiuu. CeleKTUBHOE pa3/iesieHue
3JIEMEHTOB METOJOM IO0J00pa OpraHMYecKHX pacTBopureseil, nsmenenueM pH BoaHo#l ¢a3bl,
MAaCKUpPOBAHUS U IEMACKUPOBAHUSI.

1.4.2. Metoabl ocaxaeHusi M coocaxieHnus. PaBHOBecue B CHUCTEME pPacTBOP-OCAJIOK.

[Ipumepsl HEOPraHUYECKUX U OPTAHUYECKUX PEAreHTOB ISl OCaxAcHUA. DAKTOPHI, BIUSIOIINE
Ha pacTBOPUMOCTh OCAJKOB: TEMIIEpaTypa, HMOHHAas CWIA, JIEWCTBUE OJHOMMEHHOIO HOHA,
peaKkuu MPOTOHU3AIMH, KOMIUIEKCOOOpa30BaHUs, OKHCICHUSA-BOCCTAaHOBICHHA. (CocoObI
pa3fiesieHuss TyTeM YCTAaHOBJICHUS pAa3IMYHBIX 3HaueHUd pH, oOpa3oBaHHs KOMILIEKCHBIX
COEIMHEHUI U TPUMEHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakluil. [ pynmnoBbie peareHTsbl
U TpeabsBIseMble K HHUM TpeOoBaHMs. XapaKTEPUCTHKU MajJOpaCTBOPUMBIX COEIUHEHUH,
HanboJIee YacTo UCII0NIb3yeMbIX B aHann3e. KOHIIeHTpUpOoBaHHEe MUKPOAJIEMEHTOB COOCAKIECHUEM
Ha HEOPTaHWYECKUX U OPraHUYECKUX HOCUTEIAX (KOJJIEKTOpax).

1.4.3. Xpomartorpaduueckne MeToanl. Onpenencane xpomarorpaduu. [IoHsITHE O TTOABIKHOMI

U HemoABIKHOW (aszax. Knaccupukamuss METOZOB 1O arperaTHOMY COCTOSHUIO MOJBHKHOU U
HETIOABIDKHON (pa3, Mo MexaHU3My pa3/IeieHus, 0 TEXHUKE BHINOTHEHUA. CIIOCOObI OTydeHuUs
XpomarorpaMM ((ppoHTaNbHBIH, BEITECHUTEIbHBIN, JIFOEHTHBIH).

Honoobmennas xpomamoecpagua. CtpoeHue U (HU3MKO-XUMHUYECKUE CBOWMCTBA
HOHOOOMEHHUKOB. MloHOOOMeHHOE paBHOBecue. CelleKTUBHOCTh HOHHOTO 00MeHa,(haKkTophl, ero
onpenensone. O6aacTu NpUMEeHEeHUss HOHOOOMEHHON XpoMaTorpaduu.

IInockocmuas xpomamoepagus. O61mue npuHIUNbl pasaeneHus. CrnocoObl MOTy4YeHUs
IUIOCKOCTHBIXXPOMATOTpamMM (BOCXOJSIINMN, HUCXOSAIINNA, KpYroBOM, ABYMepHbIi). PeareHTbl
JUISL IPOSIBIIEHUSI XpOMATOTpaMM.

bymascnas  xpomamoepaghus.  Mexanusmbl  pasneneHus.  [loaBwxknbie  (a3bl.
[IpeumymiecTBa u HemocTaTKu. ToHKocHoOUHas Xpomamozpagus. MexaHu3Mbl pa3aeieHUs.
CopOenTsl, noaBMXHBIE (hazbl. OOIaCTH IPUMEHEHHUS.

1.5,  OcHoBHbIEe 00BEKTHI AaHAJIM3A

OOBEeKTBl OKpY)Xarollel cpenpl: BO3AYyX, MPUPOAHBIE BOABI (IIOBEPXHOCTHBIE,
MOJI3€MHBIE), ATMOC(EPHBIE OCAJIKH, MIOYBBI, TOHHBIE OTJIOKEHUS. XapaKTepHble 0OCOOCHHOCTH U
3a/layM UX aHaJn3a.

buonoruueckne u MeIuUUMHCKUE OOBEKTHl. AHATUTHYECKHE 33/a4d B ATOW 00JacTH.
CaHUTapHO-TUTHEHUYECKUI KOHTPOJIb.

I'eonornueckne OOBEKTH. AHANN3 CHUIMKATOB, KapOOHATOB, J>KEJIE3HBIX, HUKEIb-
KOOAJIbTOBBIX Py, MOJUMETATIINIECKUX PYII.

IIpon3BoACTBEHHBIN aHANIN3. AHAIN3 TEXHOJIOTMUECKUX PACTBOPOB, CTOUYHBIX BOJ.

Mertannsl, cnnaBel M APYTHe MPOAYKTHl METAIIIYPrHMUECKON IPOMBIIIJIEHHOCTH.
KoHTponb MeTa/urypruaeckux pou3BOICTB.

IIpuponHble M CHUHTETHYECKUE OPraHMYECKHE BEIIECTBA U DIIEMEHTOOPraHUYECKHE
COEIMHEHUS, TONUMeEpbI. Buibl aHanu3a Takux 00bEKTOB U COOTBETCTBYIOIME METOABL. [Iprmepsl
pelIeHns 3a1a4 KOHTPOJISl OPraHUYECKUX ITPOU3BOJCTB.



1.7.MeTp0J10rnqeclme OCHOBBI XUMHYECCKOI'0 aHAJIN3a

OcCHOBHBIE CTaIUM XUMHUYECKOT0 aHanu3a. BeiOop MeTona aHanmu3a U COCTAaBICHHUE CXEM
aHanmu3a. AHAIUTUYECKUH curHain u noMmexu. OObeM mH(pOpMAMK B aHATUTUYECKOM CHUTHAJIE.
CnocoObl  ompenesieHus] COAEpXKaHUS MO JaHHBIM aHAJTUTHYECKUX u3MepeHuil.OCHOBHBIE
XapaKTepUCTHUKU METOJa aHalu3a: MPaBUIBHOCTh M BOCIPOM3BOAMMOCTb, KOI(PGUIUEHT
YYBCTBUTEJIBHOCTH, TMpeAeN OOHApYKEHHUS, HIDKHSAS M BEPXHSAS TPAHUIBl OIpeAesieMbIX
conepxanuii. Knaccudukanus mnorpemnocreid  aHanuza. CucreMaTHyeckKWe | CiIydailHbIC
norpemHocTd. CrnocoObl OLIEHKU MPaBHWIIBHOCTH: UCIOIB30BAaHUE CTAHIAPTHBIX 00pa3IOB, METO
100aBOK, METO/1 BAPbUPOBAHUS HABECOK, COTIOCTABIICHHUE C IPYTUMHU METOIaMHU.

1.8.I'paBumeTpuueckuii aHaIu3

CylHOCTh TPaBUMETPUYECKOTO aHAJIW3a, MPEUMYINEeCTBA W HEJOCTaTKH MeToJa.
IIpsMble 1 KOCBEHHbIE MeTonbl ompeneneHus. Ocanku u ux cpoiicTBa. Cxema oOpa3oBaHus
ocaaka. Kpucramimuyeckue u aMoppHble OCAAKU. YCIOBUS IOJYYEHHS KPUCTAJUIMYECKUX
0CaJKOB. 3aBUCUMOCTb (POPMBI 0CaJIKa OT CKOPOCTHU 00pa30BaHUs MEPBUYHBIX YACTHIl UX POCTA.
I'omorennoe ocaxnenue. CtapeHue ocajka (IpeBpalleHNe METacTa0MIbHON KPUCTAJUIMYECKON
MoauGHUKAIKA B 0ojiee YCTOHYMBYIO (POpMY; XMMHUYECKOE CTapeHHE B pe3yiabTaTe M3MEHEHUS
cocTaBa OcCajJka — JAeruiparaluu-TUApaTaluy, NOJUKOHAeHcauuu). llpuyuHbl 3arps3HeHus
ocazika (COBMECTHOE OCaKAEHHUE, COOCaXICHHE, mocienyromee ocaxaenne). Kmaccudukarms
Pa3IMYHBIX BUIOB COOCAXJEHUs (afcopOLvs, OKKIIIO3Ms: BHYTPEHHss aJcOpOLUs, MHKIIO3US;
uzomopdusm). IlomoxkuTenbHOE W OTpULIATENbHOE SIBJICHUS COOCAXKICHHS B aHaJIU3E.
OcobeHHOoCTH 00pa3oBaHUs KOJUIOMJIHO-IAMCIIEPCHBIX CHUCTeM. BakHeiilne opraHuyeckue u
Heopranuueckue ocaautenu. IlorpemHoctn B rpaBuMeTpudeckoM aHanmuze. OOmias cxema
onpenenenuii. TpeboBaHus K ocaxxJaeMoil U rpaBumeTrpuueckoil popmam. M3meHnenune cocraBa
0CaJIKa IIPH BBICYIIMBAHUU M NMPOKAIMBAHUU.

1.9. TutpuMeTpuyecKue MeTOAbI AHAJIN3A

MeTtoasl TuTpuMeTprueckoro ananusa. Knaccugpukanus. TpeboBanus, mpeIbsaBisieMble K
peakuuy B TUTPUMETPUYECKOM aHainu3e. BUIbl TUTPUMETPUUYECKHUX OIPEACIICHUN: IpsAMOEe U
oOpaTHOe, KOCBeHHOE THUTpoBaHHEe. CrocoObl BBIPRXKEHUS KOHIEHTpAalUH pacTBOPOB B
TUTPUMETPHUH. DKBUBAIECHT. MoJsipHast Macca SKBHUBajeHTa. [lepBuuHbIe CTaHIAPTHI, TPEOOBAHUS
K HUM. Dukcananel. Bunbl kpuBbix THTpoBaHuA. CKa4OK TUTpOBaHMs. To4Kka SKBUBAJIEHTHOCTU U
KOHCYHAaA TOYKa TUTPOBAHMA.
1.9.1.Kucji0THO-0OCHOBHOe THTpPOBaHMe. [locTpoeHne KPUBBIX TUTPOBaHUS. BiusiHre BETMYNHBI

KOHCTAHT KUCIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPALMU KUCIIOT WJIM OCHOBAaHU, TeMIIepaTyphl Ha
XapakTep KPUBBIX TUTpoBaHUSA. KHCI0THO-OCHOBHOE TUTPOBAaHUE B HEBOJIHBIX cpenax. KucnoTHo-
OCHOBHBIE MHJUKATOPBI. [TorpenHocTy THTPOBAaHUS MPU ONPEIECTCHUN CHIIBHBIX U CIIA0BIX KUCIOT
Y OCHOBaHHUI, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHHIA.

OKuCINTEIBHO-BOCCTAHOBUTEJIbHOEC TUTPOBaHue. [[ocTpoeHNe KpUBBIX TUTPOBAHMSL.
@axTophl, BIMSIOIIME HAa XapaKTep KPUBBIX TUTPOBAHMS: KOHLEHTpALUs HOHOB BOAOPOJA,
KOMIUIEKCOOOpazoBaHue, noHHasi cuia. CrocoObl onpeneneHus KOHEYHOW TOYKM TUTPOBAHMS,
uHauKatopsl. [lorpemHocTy THTpOBaHUS.



1.9.2. MeToabl OKHMCJIHUTEJIbHO-BOCCTAHOBUTEJILHOIO THTpPOBaHus. [lepMaHranatomeTpws.

[lepBuuHble U BTOPUYHBIC CTAHAAPTHI. YCJIOBHUS MPOBEICHUS ME€PMaHTAHATOMETPUUYECKUX
ONPEAEIICHUN.

ﬁOﬂOMeTpHﬁ u hogumetpusi. Cucrema MOa-HOAU]T KaK OKUCIIUTEb UM BOCCTAHOBUTEIb.
Kpaxmai, kak uHAMKATOP.

buxpomatomerpus. llpakTuueckoe mNpuUMEHEHHE I aHaJIW3a HEOPTaHMYECKUX U
OpPraHUYECKHUX BEILECTB.
1.9.3. OcaaurteabHoe _turpoBanue. IloctpoeHne kpuBbiXx THTpoBaHUA. CrocoObl

OOHapyKeHHs] KOHEYHOM TOYKM THUTPOBAHMS; MHIUKATOpPbl. IlorpemHocTH TUTpOBaHMS.
[Ipumepbl IpakTUYECKOr0 IPUMEHEHUS.
1.9.4 KomiiiekcoHOMeTpHYecKoe THTpoBaHue. Heopranuieckre U OpraHuvecKrue TUTPAHTHI B

KOMIUIEKCcOMeTpHuH. Vcnonp30BaHne aMHHONOJMKAPOOHOBBIX KHUCIOT B KOMILIEKCOHOMETPHUHU.
[locTpoenne KpuBBIX TUTpOBaHUS. MeTalNIOXpOMHbIE MHJIUKATOpPl U TpeOoBaHMS,
npeabsaBisieMble K HUM. BakHeillime yHuBepcajbHble U CHELU(PUUECKUE METaNIOXPOMHbIE
uHAMKaTopbl. CriocoObI KOMITJIEKCOHOMETPUYECKOIO TUTPOBAHHUS: IIPSIMOE, 00OpaTHOE, KOCBEHHOE.
CeneKTUBHOCTb TUTPOBAHUS M CLIOCOOBI €€ MoBbIeHUs. [lorpemHocTu THTpOBaHUS.



4.3.1. IlepeuyeHb J1a00PATOPHBIX padoT

Ne n/mt Ne pazpena n HanmeHnoBanue TpynoemkocTs (4acsl) | OueHOUYHBIE dopmMmupyemsbie
TEMBI 1a00paTOPHBIX padOT KOMIIETECHIIUU
JUCIUTIAHBI Beero cperctea
4acoB
IIpaKTHYECKast
MOATOTOBKA

1.1.Cocrosinue «Pacyet paBHOBECHBIX 2 2 VYerubiit onpoc Ne MK onk-1.2
BELIECTB B MOHO- KOHLIEHTpalui B HOHO- 1
MOJIEKYJISIPHBIX MOJIEKYJISIPHBIX CUCTEMAX»
CUCTEMaX.
1.2. Tune CniocoObl BBITIOTHEHUS 2 2 YcrHoe WK onk-2.1
XUMHUYECKHUX AHATUTUYECKUX PEAKIUH. cobecenoBaHue
peaxkui u AHanIn3 MOKpPBIM, CyXUM
IIPOLIECCOB B nyreM (IpoOUpOUHBIE,
AQHAIUTUYECKOU KareJabHbIE,
XUMHH. MUKPOKPHCTAJUIOCKOITMYECKHE

peakuun)
1.3. Metopbl BelnosnHeHne peakuin 4 4 Pewenne N1Kork2.4
oOHapy>KeHHs U 00Hapy»KeHHsI Ha KATUOHBI: KOHTPOJIBHON
UACHTU(DUKAITIH. Agtcrp.57 Ne 2, Pb2+ 3a7a4d Ha W/TKonks.

cTp.60 Ne 2, Cu2+ c1p.86 Ne MOArPYIIILY

2, Al3+ ctp.64 Ne 3, Co2+ cepebpa

ctp..90 Ne 3,

Mn2+ ctp.77 Ne 1, Ba2+
ctp.53 Ne 2, K+ c1p.46 Ne 3,
Na+ cTp.48 Ne 1




1.5.Metoxbl CucremaTu4eckui U JpOOHBIM 10 10 perieHue NKomnk2.4
BBIJICJICHUS, aHaau3 (CepOBOOPOIHBIN, Ha KOHTPOJIbHOM WK
pasneneHus u OCHOBE Cynb(huaa HATPUS, 3a1auu Ha 1-4 Ko
KOHIIEHTPUPOBa- KHCJIOTHO-OCHOBHOM) aAHAJTUTUYECKHE
HUSL. TPYIIBI

«PaBHOBecCHE B T€TEPOTr€HHO 6 6 VYerablii onpoc Ne NIK ork-1.2

cpene» 2

AHUOHBI, MX KIIACCHU(PUKAITHSI. 4 4 Pemmenue 3agauu NJIKonk2.4

Brinonnenue peakuuit Ha OOHapyKeHUe N 1Korxe.1

0OHapy>KEHUS COUETAHUM AHWOHORB

AQHUOHOB:

S04%, COs*, SO3* ¢.13;

ClI, Br,J cl13;

NO2>7, NO3 c.14

KauectBennslii ananus 3 3 KauectBeHHslit NKonk2.4

MHOTOKOMIIOHEHTHON CMECH aHaJIM3 CMECH NKorke.1

KaTHOHOB C UCIOJIb30BAaHUEM KaTHOHOB:

OyMaxHOU Xpomarorpaduu:

a) Fe**, Cr¥*, Zn?*, Mn?*,

Co?*, Ni?*

6) Bi**, Ag*, Hg?*, Cu?*, Cd?**,

Pb?*

Hcnonp3zosanne TCX mis 3 3 KauecTBeHHBIIT WJKomnk2.4

paszeneHus u oOHapyKEeHUS aHaJIU3 CMecHU N Konke.1

OpPTraHUYECKUX BEIECTB (anTpateHx,

kap0azoul,

(beHaHTpeH)




AHaJIN3 UHAUBUYATBHOTO NKork2.4
BEIIIECTBA (CKOPOCTHAs N JIKorxe.1
3a/1a4a)
1.8.'paBUMETpHYECKUN aHATHU3.
Becena o Texnuke 2 2 MK onk-2.1
1abopaTOPHBIX padoT B
IPaBUMETPUYECKOM aHAIIU3E.
3HAKOMCTBO C
AHATUTUYCCKUMU BECAMHU
YcraHOBIIEHHE COIEPKAHUS 12 12 KomnokBuym Nel N/Konk2.4
Ba®* B TexHMUECKOM
Brimmonnenue NJIKornkes.1
npemapare BaClx-2H,0
1a00paTOPHBIX
Onpenenenue conepKanus 6 6 pabot NKorxk2.4
Fe3* B pactBope
W/IKorike.1
Pemenne pacuetHbIx 3a1a4 2 2 MK orik-1.2
1.9. TurpumeTpudeckie METOIbI aHATTH3A.
[Tpurorosnenue 0,1 1 1 1 CobecenoBanue o | UIKork2.4
pactBopa HCI u3 TEXHUKE
5 N /1Konkes.1
S KOHIIEHTPHUPOBAHHOTO BBITIOJTHCHUS
=
2 o pacTBOpa KUCIOTHI pabor.
g o E Beinonnenue
2 2 3 [Ipurorosnenue 0,1 v 1 1 WJIKomnk2.4
—Z 2 actBona NasCO 1a00paTOPHBIX
. 2 2C03,
o 2 B P P pabor, N Korike.1
— 2 = yCTaHOBJIEHHE KOA(PPHUIIHEHTA




MOMpaBKK paboyero pacTBopa
HCI

ITpurorosnenue 0,1 H
pactBopa H2C204°2H20.
VYcraHoBieHue

ko3 duImeHTa nonpaBKu
pabouero pactsopa NaOH.

Ornpenenenne coaep>Kanust
YKCYCHOM KHCJIOTHI B
pacTtBope

YcTaHoBiIeHUE KOHIOCHTpaluu
pacTBOpa CHJIIBHOM KHCJIOTEI

Vel onpoc Ne 3
«KucnoTHo-0CHOBHOE
paBHOBECHEY

Omnpenenenue conepxkaHus
CO3* uHCO3 B poOe BOJIBI

Omnpenenenue conepkaHus
CO2 B kapOOHATHBIX MOPOIAX.

Ornpenenenne coaep>Kkanust
HCI u H3BOs npu
COBMECTHOM TIPUCYTCTBHH

odopmiieHHE
OTYETOB I10
paboram

NKormk2.4
N Koriks.1

NJIKonk2.4
NKorke.1

NKorik2.4
N Koriks.1

NJIK onk-1.2

NKork2.4
NJIKonxe.1

NKorik2.4

NJIKonk2.4
N Korike.1




«OKHCIUTETBHO-
BOCCTAHOBUTCIIbHOC
paBHOBECUCH

Meton OuxpomaToMeTpuH

TuTpoBaHNE MHOTOOCHOBHBIX NKork2 4
kucinoT. OnpezaencHue WK
OIIK6. 1
conepxanust H3PO4
Pemenue teopernyeckux Konnokeuym Ne2 MK onk-1.2
3a1a4
= Mertona nepMaHraHAaTOMETPHH
S
T
S [Tpurorosnenue 0,05 H Cob6ecenosanne no | MIKormxz2.4
é pactBopa H2C204 -2H,0 u3 TEXHUKE WTKorie.
= OYHMILIEHHOTO TIpenapara BBIIIOJIHCHU S '
g H2C204°2H20 paboT.
z Brinosinenue
§ YcTaHOBIIEHHE HOPMATbHOCTH a6OPATOPHBIX N/IKork2 4
5 1 K03 UIHEeHTA TOIPABKU pabor, MIKore
% pabouero pactBopa KMnO4 odopmITeHHE
N
3 Ornpenienienue coaepKanus OTHCTOB 110 N/TKork2.4
2 NaNO: B Texanueckom paboram
iy N /1Konkes.1
S npemnapare
=
E Perienne TeopeTHUECKUX WK onk-1.2
E 3ama4
> =
S VYerablii onpoc Ned MK ork-1.2
e
=4
]
=
=
x
=
—




ITpurorosienne 0,05 1 CobecenoBanne o | MKomnkz.4
b
pactBopa K>Cr.07 TEXHUKE
NKorke.1
BBITMIOJTHEHUS
OnpeneneHue coepKanus pabor. NKornk2.4
Fe* B BOJJHOM pacTBOpE Beirnonnenne N/1Korike.1
71a00paTOPHBIX
YcraHoBieHrne KOHIIEHTPALUKU pabor, NKornk2.4
1 ko3 purreHTa nornpaBKu obopmieHHe VK
OTIK6.1
pabouero pactBopa J2 OT4ETOB 110
pabotam
OnpeneneHue conepKanus N 1Kornk2.4
MeH B BOJHOM PacTBOpE
W/IKorike.1
OmnpeneneHue conepKanus N 1Kornk2.4
Na>SOz3 B cyxoMm mpemapare
W/IKorike.1
Pemenne teopernueckux KomnokBuym Ne3 NJK onk-1.2
3a1a4y
y VYcraHOBIEHUE KOHLIEHTpaUuU CoGecenoBanue o | MJIKork2.4
Q
o U K03 QPUIMEHTA TOMPABKH TEXHHUKE
& NKorike.1
= BBITIOJTHEHUS padoT.
= o komruiekcona 11
o = Brinosnenue
<
§ 2 Omnpenenenue KeCTKOCTU I1ab0PaTOPHBIX NKonk2 .4
SRy BOJIBI pabort, oopmieHue VITK
g E OTYETOB 10 paboTam AKore.1
S o
Qo
ﬁ Or;gez[eneHHe COJICpKAHUS Komnoxsmym Ne 4. NKork2.4
o Fe”" B pactBOpe
id N Koriks.1




Pemenue TeopeTnueckux 2 2 KontposnbHas NIK onk-1.2
3amay pabora 1o
PEIICHHIO
pacueTHBIX 33734
1.9.3.0OcanurensHoe 1 1 KomnokBuym NIK onk-1.2
TUTPOBAHUE ApreHTOMETPHSL.»
Bcero 102 102




4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHHEe CAMOCTOSITEIbHOM PadoThI CTY/IEHTOB

PaBHOBecHe B
reTEPOreHHOMN
cpene.

onpocy Ne2. Pemienune
3aJa4 10 TEMe.

C COOJTIIOZICHUEM HOPM TEXHUKHU
0€30I1aCHOCTH XUMHUYECKUHI
3KCH€pI/IMeHT, BKJIFOYas1
CHHTE3, aHAJIN3, U3yICHUE
CTPYKTYPBI H CBOWMCTB BEIIIECTB
U MaTepUasoB, HCCIICJOBAHNE

MMponecCoB C UX ydaCTUEM

No Tema 3agaHue dopmupyemas KOMIETCHIUSA NJAK
/T
1. [ToaroroBka k yctHomy | OIIK-1 Cniocoben UK ornk-1.2
Pacue orpocy Nel. aHAJIM3UPOBATh U 3HATh. TEOPETUYECKHUE OCHOBBI
qer
PABHOBECHBIX UHTEPIPETHPOBATH AQHATUTUYECKON XUMHH, CYIIECTBO PEAKIUi 1
KOHIIEHTPALUi B PEe3yNbTaThl XUMHUYECKHUX MPOIIECCOB, UCIIONB3YEMBIX B aHATUTHYECKON
HOHO - AKCIIEPUMEHTOB, HAOMIOACHUN | XUMHUU; TPUHITUIIBI U 00J1aCTH
MOJICKYIIAPHBIX Y U3MEPEHUI HCIIOJIb30BAHUsI OCHOBHBIX METO/IOB
CUCTEMax.
XUMHYECKOro aHanusa. imeTtsb
MIPEJICTABIICHHE 00 OCOOCHHOCTIX 0OBEKTOB
aHanamn3a
2. [ToaroroBka k yctHomy | OIIK-2 CriocoGen mpoBoanuTh NKonk2.4

3HAaTh: OCHOBHEIC JOCTOMHCTBA U
HEAOCTATKU PA3JIMYHBIX METOAOB
HCCJIEIOBaHUS CBONCTB BEIIECTB U
MaTCpUuaJIoB.

Baagers: TeopeTHUECKUMU
HpCI[CTaBJ'IeHI/IHMI/I aHaJ'II/ITI/ILIGCKOI\/'I XHUMHU,
OCHOBAMU XUMHUYECCKUX METOI0B aHAJIMN3a
HGOpI‘aHI/I'—IeCKI/IX nu OpFaHI/I‘—IeCKI/IX
COCTMHEHU, METOI0JIOTHEN BRIOOPA METOZIOB
aHaJIn3a, UMETh HaBbIKU UX HpI/IMeHeHI/ISI HpI/I
HpOBeJIeHI/II/I AHAJINTHYCCKUX peammﬁ JJIA




OIpeIeNICHUS JIEMEHTOB B Pa3IUYHBIX
00BEKTax.

Hanucanue otueroB no
JlabGopaTtopHoii pabote

OIIK-6 Cnocoben
MPEACTABISITH PE3YIbTAThI
cBOel pabOThI B YCTHOHM U
nucbMeHHOU (hopme B
COOTBETCTBUHU C HOPMaMH U
MpaBUJIaMu, IPUHITHIMU B
npodeccuoHaITbHOM

€c0o001IeCTBE

NKornks.1

3HaTh: IIpaBujia COCTaBJICHHUS ITPOTOKOJIOB
OTYETOB XUMHUUYCCKUX OIIBITOB, IIPUMCHATH
OCHOBHBIC 3aKOHBI XMMHUU IIPHU O6CY)KI[€HI/II/I
IMOJIYYCHHBIX PE3YJIbTATOB, IIOAIOTOBHUTH
OTYET O BBIIIOJTHEHHOM pa60Te.

YMeTh: IPEACTaBUTh PE3YJIbTAThI OTIBITOB U
pacdeTHBIX paboT COTIaCHO TPeOOBAHUSAM B
JAHHOM 00JIaCTH XUMHH

Meronsl
oOHapy>KeHHs U
UACHTU(DUKAIIH.

[IpoGootbop u
poOOMOATrOTOBKA

[ToaroroBka K ycTHOMY
onpocy Ne2. Pemenue
3aj1ay 1o TeMe.

OIIK-1 Cnocoben
AHAIM3UPOBATH U
UHTEPIPETHPOBATH
Pe3yIbTaThl XUMUIECKIX
HKCIIEPUMEHTOB, HAOIIOCHHIA

Y U3MEPEHUU

MK onk-1.2

3HaTh! TEOPETUUECKHE OCHOBBI
AQHAJIMTUYECKON XMMUH, CYIIECTBO PEAKIMN U
IIPOLIECCOB, UCIOJIb3YEMBIX B aHAJIMTUYECKOU
XUMHUU; TPUHIMITBI U 00JIACTH UCTIONIb30BAHUS
OCHOBHBIX METOJIOB XMMMUYECKOTO aHalln3a.
Nmers mnpencraBieHue o0 OCOOEHHOCTSIX

00BEKTOB aHaIN3a.

Baaners: HaBbIKaMH PUMEHEHUS
TEOPETUUECKUX OCHOB IIPH MPOBEJCHUHN
AHATTMTUYECKUX PEAKITUH I OTIPeIeTICHUS
AJIEMEHTOB B PA3JIMYHBIX OOBEKTAX.




ITonroroBka k
KOJITOKBUYMYyNel
Pentenue 3amau mo
TeEME

OIIK-1 Coocoben
AHAIM3UPOBATH U
UHTEPIPETHPOBATH

pe3yJbTaThl XUMUYECKUX

SKCIICPUMECHTOB, Ha6HIO,HeHHﬁ

Y U3MEpPEHUI

MK ork-1.2

3HaTh! TEOPETUYECKHE OCHOBBI
AQHAJIMTUYECKOM XUMUH, CYLIECTBO PEAKLIMN U
IIPOLIECCOB, UCIOJIb3YEMBIX B aHAJIMTUYECKOU
XUMHUU; TPUHIMIIBI U 00JIACTH UCTIOIb30BAHUS
OCHOBHBIX METOJIOB XMMMUYECKOTO aHaJIN3a.
Nmers mnpencraBieHue o0 OCOOEHHOCTSIX

00BEKTOB aHaAIM3a.

Bﬂa}]eTb: HaBbIKaMU ITPUMCHCHH A

I'pasumerpuyeckuit TEOPETUUECKUX OCHOB IPHU MPOBEICHUM
aHajm3 AHATIMTUYECKUX PEAKIMIi JUIs ONpe/eeHus
AJIEMEHTOB B Pa3JINYHBIX O0OBEKTAX.
Hanucanne otueroB mo | OIIK-6 Cniocoben N Kornxke.1
JlabopaTtopHbIM
paTop MpCACTABIIATE 3y IbTaThI 3HaTh: paBHUJIa COCTABJICHUS ITPOTOKOJIOB
paboram CBOCHH pabOTHI B YCTHOI U OTYETOB XMMUYECKHUX OIBITOB, IPUMEHSATh
IHCEMEHHOI (popMe B OCHOBHBIC 3aKOHBI XUMUU TIPH 00CYKICHUU
COOTBETCTBHH C HOPMAMH H MOJIYYEHHBIX PE3yIbTaTOB, TOJATOTOBUTH
OTYET O BBIMOJHEHHOM padorTe.
MpaBUJIaMU, IPUHSATHIMH B
podeCCHOHATPHOM YMeTh: MpefCcTaBUTh PE3YIbTAThl OTBITOB U
COOBIIECTRE pacquvHLIX paboT cornacHo TpeOOBaHUSIM B
IAHHO o0JacTH
T _ | Hoaroroska k ycteeiM | OINIK-1 Cnocoben NJK onk-1.2
aHaM3

AHAJTMTUYECKON XUMHH, CYIIECTBO PEAKIINI 1




ITonroroBka k
koJutokBuymam Ne 2,3 4
Pemrenue 3amad mo
TeEME

UHTEPIPETHPOBATH
pe3yIbTaThl XHMUYCCKHX
IKCIIEPUMEHTOB, HAOIIOICHHIA

Y U3MEPEHUU

IIPOLIECCOB, UCIIOJIB3YEMBIX B aHATUTUUYECKON
XUMHH; IPUHIUIBL U 00J1aCTH
UCIIOJIb30BaHUSI OCHOBHBIX METOIOB
XUMHUYECKOro aHanusa. imeTthb
Mpe/icTaBICHHEe 00 0COOEHHOCTIX OOHEKTOB
aHaJn3a.

Baaners: HaBBIKAMHU MPUMEHEHHS
TEOPETUYECKHX OCHOB TpU  IPOBEACHUHU
AQHATTMTHYECKUX PEAKUUH ISl ONpeesICHHs
JJIEMEHTOB B Pa3JIMYHBIX OOBEKTAX.

Hanucanue oTueToB 110
JlaGopaTopHbIM
paboram

OIIK-6 Cnocoben
NPECTABIIATH PE3yIbTATHI
CBOEH pabOThI B YCTHOM U
MUChbMEHHOM (hopMe B
COOTBETCTBUH C HOPMaMHU U
MIPaBWJIAMU, TIPUHSATHIMH B
poQeCCUOHATHPHOM

cooO1iecTBe

N Kormks.1

3HAaTh: MpaBUJIa COCTABJICHHUS IPOTOKOJIOB
OTUCTOB XUMHUUYCCKUX OIIBITOB, IPUMCHATDH
OCHOBHBIC 3aKOHBI XMMUU IIPU 06CY)KIICHI/II/I
IMMOJTYYCHHBIX PC3YJIbTATOB, IIOATIOTOBHUTH
OTYET O BBIMOJIHEHHOM padore.

YMeTh: MpefCcTaBUTh PE3YIbTAThl OTBITOB U
pacueTHBIX paboT COTIacHO TPeOOBAHUSIM B
JTAaHHOU 00JIacTH




4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

CaMmocrosiTenbHasi paboTa CTYIEHTOB, CBsI3aHHAs C TMOJATOTOBKOM OTYETOB IO BBINOJIHEHHBIM
1abopaTopHBIM paboTaM, 3aKpeIieHuEeM

TEOPETUYECKOTIO MaT€puajla B BUAC PCIICHHUHU 3aJjad M IIOAIOTOBKE K KOJUIOKBUYMaM W YCTHOMY
CO6€CC,I[OBaHI/IIO, IIPOBOAUTCA BO BHCAYJUTOPHOC BPEMI.

CrpykTypa oTueTa 1o mabopaTopHoii paboTe:

1. Ilenb paboThL.

2. Teopernyeckas 4acThb.

3. BrimonHeHnue pacueTHbBIX, TPaQUUECKUX U KOHTPOJIBHBIX 3a/IaHUI B COOTBETCTBUU C

METOAMYECKUMH YKa3aHUSMH K KaX10i padore.

4. BpiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YJIHTATOB).
MeTtoauyeckiue peKOMEHJAIMK 10 BBINOJHEHHI0O U 00pabOTKEe SKCIEPUMEHTAJIbHBIX JaHHBIX IIO
KaXJ0i jabopaTopHONl paboTe OmMcaHbl B METOAMYECKUX PEKOMEHJAIMSIX, MOATOTOBIEHHBIX
npernoiaBaTeNsiMu Kadenpsl (CM. mpritokeHus ). [[pumMepsl penieHns THIOBBIX 33134 MPeICTaBICHbI
B PEKOMEHIyEMbIX Y4eOHBIX MIOCOOMSIX M 3aJaYHUKAX.

V. YYEBHO-METOJAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

DneKkTpoHHass WHPOPMAIMOHHO-00pa3oBaTelibHas CpeJa YHUBEpPCUTETAa  OOecredrBaeT
JOCTYIl K ODJIGKTPOHHBIM YYEeOHBIM H3JaHUSM M JJIEKTPOHHBIM 0OO0pa30BaTeIbHBIM pecypcam,
YKa3aHHBIM B pa0o4eil mporpaMme JTUCITUTUTHHEI.

[Tpu ucnonp30BaHUK B 00pa30BaTENFHOM MPOIIECCE MEYaTHBIX U3JaHUH OMOIHOTEUHbIH HOHT
YKOMITJIEKTOBAH MEYaTHBIMH 3aHUSIMHU U3 pacuera He MeHee 0,25 sK3eMIuisapa KaXxaoro u3 u3aaHui,
yKa3aHHBIX B paboueil mporpaMMe TUCIUIUIMHBI, Ha OJHOTO OOYyYalolerocs M3 4Yucla JIHIl,
OJTHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIONIYIO TUCIHILIHHY.

OO0yvarommmcst oOecreueH JOCTYN K COBPEMEHHBIM MpodeccHOHANbHBIM 0a3aM JTaHHBIX U
WH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

a) OCHOBHasl JIUTEpPaTypa

1. Xaxanuna, Tarbsina UBaHOBHA
AHanuTuyeckass XuMHs [DNeKTpoHHBIH pecypc] : yued. mocobue ams
OakayraBpoB, yue0. mocobue s crya. By3oB / T. M. Xaxanuna. - 3-¢ U3/1., HCIIP. H JOII.
- OBK. - M. : FOpaiit ; [b. m.] : U] FOpaiit, 2012. - (bakanaBp. ba3zoBslii kypc). - Peskum
pocrymna: . - Pexxum nocryma: 943 "bubnuorex". - 20 goctymos. - ISBN 978-5-9916-
2035-2. - ISBN 978-5-9692-1366-1,;
2. Kapnos, IOpuii AsiekcanapoBuy.
MeTtoasl po6ooTOopa U MPOOONOATOTOBKU [DIEKTPOHHBIM pecypc] : yueO.
nmocodue / 10. A. Kapnos. - 2-e m3x. - OBK. - M. : bunom. Jlaboparopus 3Hanuit, 2012.
- (Meronp!l B xumun). - Pe:kum gocryna: . - Pexxum poctyna: DU3 "bubnuorex". -
Heorpanwu. noctym. - ISBN 978-5-9963-0768-5 :
3. Ananutnueckasi xumus : yueOnuk: B 3 1./ pen. JI. H. MockBuH. - M. : Akagemus,
2008 - . - 23 cM. - (Bricmiee npodeccnonanbHOe 00pa3oBanue: EcTecTBEHHbBIE HAYKH).
- ISBN 978-5-7695-3955-8.
T. 1 : Meronas! uaeHTUGUKAIIMN U onipeesieHns BemecTB / A. A. bemtoctus [n
ap.]. - 2008. - 575 c. : un. - bubnuorp.: ¢. 563-567. - ISBN 978-5-7695-3954-1 : Bcero
15



4. Aunanutuueckasi xummus. Bepmuaun B.U., Bnacosa U.B., Hukudoposa U.A. u3n-Bo
Jlanb. 2022r. ISBN 978-5-8114-9166-7

5. Ananutnueckasi xumus: Kypc gekunii ITonny6nsix JIIT. KpacHospckuit
roCyJlIapCTBEHHbIN arpapHblil yuHuBepcuret. 2014 r.

6. Ananutnyeckasi xumus. Anapae A.W. HoBocubupckuii rocyiapcTBeHHBII
texuuueckuit yausepcuteT. 2021 r. ISBN 978-5-7782-4423-8

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. Tpudonona, A. H. Ananurrdeckas Xumus [ IIEKTPOHHBINA pecypc] : 1abopaTOpHBIA
npaktukyM / A. H. Tpudonoa. - Munck : Beimiinmas mkona, 2013. - 160 c. -
Pexkum gocryma: http://ibooks.ru/reading.php.productid=338907
(http://ibooks.ru/product.phproproductid=338907). - Pexum noctyna: DBC "AiiOykc".
- Heorpanuu. goctym. - ISBN 978-985-06-2246-4 :

2. CmaryHnoBa, AHTOHMHAa HukoHOBHA.

MeTo 161 MaTEMaTHUECKON CTATUCTUKU B aHANUTH4YecKoi xumuu [ Teker] : yueO.
noco6ue st cryn. By3os / A. H. Cmarynosa, O. M. Kapmiykosa. - PoctoB H/]] :
®enukc, 2012. - 347 c. ; 20 cm. - (Boicmiee oopaszoBanue). - ISBN 978-5-222-19507-9
: reoxuM (30)

B) 0a3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1.www.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/-

© XU~ WN

) CIUCOK ABTOPCKHUX METOAUYECKUX paspaﬁofox:
1. KauectBennbiii anaiau3 [Tekct |: Meroa. ykas. - Upkyrck: M3a-Bo «T'Y»,
2022/ coct. H.®. Anipenkosa [u np.]; pen. E.A.ITucapprosa.-2022. -31 c. (100 5k3)

2. Xumuyeckoe ooHapy:keHue aHuoHoB [Tekct |: Meroa. ykas. - Upkyrck : U3a-Bo
UI'Y, 2022/ coct. H.®. Anpenkosa [u ap.]; peu. E.A.Ilucappkosa.-2022. -24 c. 100 3k3)

3. KoanuecrBennstii ananau3 [Tekct |: Metoa. ykas. - Upkyrck : Uzn-so UT'Y, 2022/
coct. H.®. Anpenkosa [u ap.]; peu. E.A.ITucapskoa.-2022. -47 ¢. (100 5k3)


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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHHUIIJINHBI

6.1. YuedHo-1a00paTopHOE 000py/0BaAHHE:

Kabunersr Ne210, 213, 232 u 233
OCHAIIEHBI 00OpYy/IOBAaHUEM, KOMILJICKTAMHU
IJIAKaTOB, METOAMYECKUMHU  YKa3aHUSIMH
NpeAHa3HAYEHHBIMU  JUIsL  TPOBEICHHS
71a00paTOPHBIX 3aHATHM.

Nen/nm | HaumenoBanue KomunuecTBo
1. HITatuBbl ¢ HAOOPOM PEAKTUBOB JJIs IPOBEACHUS | KAKAOMY CTYACHTY
KayeCTBEHHOT'O aHaJIN3a
2. ItaTuBel ¢ HAOOPOM POOUPOK KaXXIOMY CTYACHTY
3. Lentpudyru 2
4, MUKpPOCKOTIBI 2
S. Bonsnbie 6anu 2
6. TexHuueckue Bechl 2
7. AHanuTHYECKUE BECHI 6
8. | [unerku KaXJIOMY CTYJICHTY
9. | broperku KaXJIOMY CTYJIEHTY
10. | KonOsI asist THTpOBaHUS KaXJIOMy CTYAEHTY
11. | quIMHOpPHI KOKJIOMY CTYACHTY
12. | MepHbie KOJIOBI KaXJIOMy CTYAEHTY
13. | MydenbHbIe Ieun 2
14. | CymunbHble mkagbl 2

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI' U
B nmpouecce wu3ydeHus IUCHUIUIMHBI MCIONB3YIOTCS KaK TPaJWLHUOHHBIE TaKu

HWHHOBAIIMOHHBIC TCXHOJIOTMHU, AKTHUBHBIC W HWHTCPAKTHUBHBIC MCTOABI MU q)OpMI)I 06y‘-IeHI/I$IZ
TCXHOJIOTHUA O6’b}1CHI/ITCHBHO-I/IJIJIIOCTpaTI/IBHOFO OOBSICHEHMI C DJIeMEHTaMHU HpO6HCMHOFO
H3J10KCHUA, TCXHOJIOTHUA HpO(bCCCI/IOHaJ'IBHO-OpI/ICHTI/IpOBaHHOFO O6y‘leHHﬂ, JICKIIMH,
O6T)$ICHI/ITGJ'IBHO-I/IJ'IJ'II-OCTpaTI/IBHHﬁ METOJ C DJJIEMCHTaMH HpO6J’I€MHOFO MU3JI0KCHUA,

KOHTPOJIbHBIE U JTAOOpaTOpHbIE pabOThI, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIUH.



VIIL.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
INPOMEXYTOYHOU ATTECTALIUA

Ouenounsie cpeacrna (0OC):
. OLIeHOYHBIC CPEJICTBA JJIS BXOJIHOTO KOHTPOJISA - HE IIPEyCMOTPEH

11.2. Ha3HaueHUE OLIEHOYHBIX CPEJICTB TEKYIIErO KOHTPOJIS - BBISBUTH
chopMHPOBaHHOCTH cocTaBisoNMX YacTer kommereniuii OIK 1, OITK 2 u OIIK 6 (MK
onk-1.2, UK onk-2.1; UKork2.4; U IKorke.1). OlieHOYHBIE MAaTepHAIIbl TEKYIIETO KOHTPOJIS
dbopmupyrores B coorBercTBuu ¢ JIHA yHHBepcUTETa B BHJIE YCTHBIX OMPOCOB,
KOJUTOKBHYMOB, BBITIOJTHEHUS JIAOOPATOPHBIX pa0dOT U 0hOPMIICHHUS OTYCTOB.

YcrHblii onpoc Nel

Pacuer PaBHOBCCHBIX KOHI_IGHTpaI_[I/Iﬁ B HOHO - MOJICKYJIIPHBIX CUCTEMaAXx.

. XMMHUYECKOE PaBHOBECHE B TOMOTCHHBIX CHCTEMax. 3aKoH JeWcTBHs macc. MneanbHble u
peanbHble CUCTEMBI. [[pUYMHBI OTKJIOHEHHUS pEAJIbHBIX CUCTEM OT HJICaJIbHBIX.

. CrtocoOsbl BBIPpAXXCHUA HeﬁCTBYIOIHeﬁ MAacCChbl: aKTUBHOCTb, paBHOBCCHAsA KOHLCHTpalM:,
oOuast aHanuTHueckas KoHueHTpauus. CyTb ycnoBus MarepuainbHoro Oananca. CyTb
YCIIOBUS 3JIEKTPOHEUTPAIBHOCTH.

. Monnast cwmia pactBopa, Kod((UIMEHT akTHBHOCTH. CBs3b AKTUBHOCTH HOHA H €T0
paBHOBECHOW KOHIIEHTpaluu. YpaBHeHue Jlebas-Xrokkens ans pacdyera KodppuuueHTa
AKTUBHOCTH B 3aBUCUMOCTH OT MOHHOM CHJIBI pacTBOopa. DaKTOphI, BIUSIONINE HA BEITUIUHY
Kod(uimenTa akTUBHOCTH.

. Ku K7, cBa3p mexxay Humu. K¥, ocHOBHast u moOouHas peakuuu, o - Ko3hduuueHt (MonbHas
JIOJIST).
. Pacuet a-xoaddunmenta s mo60IHOM peakiiy KOMIUIEKCOOOpa30BaHusl, MPOTOHU3AIUH.

. OCHOBBI aHAJIMTUYECKUX PACUETOB C MCIIOJIb30BAaHHMEM KOHCTAaHT paBHOBECHUS U OAJaHCOBBIX
ypaBHEHMH (MaTepuanbHOro OajaHca, HIEKTPOHEUTPATLHOCTH).

YeTHblii onpoc 2

PaBHOBecHE B TeTEpOreHHOM cperie.

1. MonsaTne rereporeHHol cHcTeMbl. PaBHOBecHMe MeXkIy KUIKOM M TBepHol (azamu.
[Ipou3sBeneHne pacTBOPUMOCTH, PACTBOPUMOCTD OCAIKA.

2. Cassp [P, TTPX, TTPY Mesxy coOOi.
. Pacuer S no I1P, pacuer I1P o S.

w

4. dakTophl, BIUAIOMME HA PACTBOPUMOCTH: TEMIIEpATypa M JABJICHHE, HOHHAs CHUJa
pactBopa (coneBoil 3G(dEKT), dMEKTPONUTH C OJHOUMEHHBIMU HOHAMH, AIJICKTPOJIHUTHI,
BBI3BIBAIONINE TTOOOYHBIE PEAKIIMH TPOTOHH3AIMH, KOMIUIEKCOOOpa30BaHUs, COYCTaHUE
HECKOJIbKUX MOOOYHBIX PEAKIIHA.

5. Teopus ocakaeHus CyIb(GUIOB.

6. 36uparenbHOE PaCTBOPEHHE.



7. DKCTpaKIus ¥ ee Ha3HAYEHUE B AHATUTHIECKOM XMMUM. TUITBI SKCTPAKIMOHHBIX CHCTEM.
8. Koncranta u Kod(QQUIHEHT pachpesieieHHs, CBA3b MEXIy HUMH. aKTOpBI,
omnpenensonue 3p(HEeKTUBHOCTh PEeaKIUH.
9. Knaccuduxanus xpomarorpaguueckiux METOIO0B pPa3eleHHs:
a/ mo mpupoae ¢as
0/ o MexaHN3My pa3eiIeHHs
B/ TI0 TEXHUKE BBHITIOJTHEHUS
10. Cnoco6bl  momydeHus Xpomarorpamm  (BOCXOASIIAs, HHUCXOIAIIAS, paauaibHas,
nByMmepHas). TexHuka BbIMONHEHUs Xpomartorpaduu Ha Oymare. Pacuer Ry, ¢axtopsl,
Brusitorue Ha Ry, ObnmacTu ucnob30BaHus OyMaKHOW XpoMaTorpadum.
11. Tonkocnoiinas xpomarorpadusi. TexHHKAa BBIIOJHEHHS paboT. AJCOPOEHTHI,
ucnoinbszyemble B TCX. [Ipumenenne TCX B aHAIUTUYECKON XUMHUH.
12. Pemenue 3amau:
1.Pacuer pactBopumoctu o I1P
2.Pacuer IIP no pactBopuMoCTH
3.BinusiHue Ha pacCTBOPUMOCTD OCa/IKa OJAHOMMEHHOIO0 U Pa3HOMMEHHOI'O MOHOB.
4.BnusHue Ha pacTBOPUMOCTb OCaJKa IOOOYHBIX pPEAKUMHA IMPOTOHU3ALUN U
KOMILIEKCOOOpa30BaHMUs.
5. Pacuer YCIIOBUM OCaXCHUS.
6. Pacyer KoHLEHTpaluu BemecTBa X, OCTaBIIeiics B BOAHOM (ase IoCie
HKCTPAaKLUU U3 ONPEAEICHHOro 0o0beMa pacTBOpa pa3IUYHBIMU IOPLUUSIMHU
OpPraHUYECKOTO PACTBOPUTEIIS.

Ycrublii onpoc Ne3

KucaoTHO-OCHOBHOE PaBHOBECUC

1. Ocuossl poTonuTHueckoii Teopun Bpencrena-Jloypy, ee nNpeMMylIecTBa Hepes Teopueii
AppeHnyca.

2. Pons PacTBOPUTECIIA B IPOABJICHUN KUCIIOTHO-OCHOBHBIX CBOMCTB BEIILIECTB. ABTOHpOTOJ’IPB,
KOHCTAHTa aBTOIIPOTOJIMN3A.

3. Onpeiesnenne MPOTOrEHHBIX, TPOTO(GHIBHBIX, aMQUIPOTHBIX ¥ HHEPTHBIX PACTBOPHTENEIA.
[IpuBenuTe npUMepBHl.

4. COHpH)KeHHaSI KHCJIOTHO-OCHOBHAA I1apa. CBsI3b KOHCTAQHTEI Jucconmuanuu KHCIJIOThI H
CONIPSAKCHHOT'O OCHOBAHUH.

5. Bybepubie pactBopsl. Bydepras eMkocTb. DaKTOpHI, BAUAIOIIME Ha Oy(PEPHYIO EMKOCTD.

»

. Onpenenenne peakiuii ruposn3a ¢ No3uuu reopun bpercrena-Jloypu.
7. PacueT paBHOBECHBIX KOHIIEHTPAIUI KUCIOT H OCHOBAHHIA:
a) pacuet pH pacTtBopa CHIIbHOI KHCIIOTHI B IIMPOKOM HHTEpBaJie KOHIIEHTPAIHil.
0) pacuet pH pacTBOpOB CHJIBHOTO OCHOBAHHS B IIUPOKOM JIHAITa30HE
KOHLEHTPALUM.
B)pacueT pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
r) pacuet pH pacTBopoB ci1albIx KUCIOT: a) a< 5%; 0) o> 5%.
1) pacueT pH pacTBOpPOB THIPOIU3YIOMUXCS COJCH.



7.

e)pacuet pH HEBOJHBIX pacTBOPOB KUCJIOT U OCHOBaHMIA.
x) pacuyet pH OydepHbIX pacTBOPOB.

Pemenue pacueTHbIX 3a/1a4 10 METOAY HEUTPAIU3ALINU

YcrHbiii onpoc Ne 4

OKMCINTEIIFHO-BOCCTAHOBUTEILHOE PAaBHOBCCHEC

1.OnekTponHbii  moTteHmuMay, ypaBHeHwe HepHcra.  CranmapTHbI, (QopMaabHBIH,

paBHOBeCHHﬁ nmoTeHIansl. Mx pas3Ininuc u B3aMMOCBA3b.

2.MDakTophl, BIUSIONINE HA BEIUYHHY MOTCHIIMATA: MOHHAsS CWiia pactBopa, pH, moOodHbIe

peaKuy KOMILIEKCO0Opa30BaHusl, OCAKICHUS C OKUCICHHOW (BOCCTAHOBIEHHOW) (POPMOH.

3.q)aKTOpI)I, BJIMAIOINUMC Ha HaIlpaBJICHUC OKHUCIIMTEIIbHO-BOCCTAHOBUTCIILHOM pCaKknuu,

IMOJIHOTY B3aHMOHCﬁCTBHﬂ. CBs3b MCKOY KOHCTaHTOH paBHOBECHUSA PECAKIIMU U CTAaHAAPTHBIMUA

IIOoTCHIMAaJIaMH CUCTCM.

KosoxkBuym Nel

D

['paBuMeTpUYeCKuii aHaIU3.

. I'paBumerpuueckuii ananu3. CymHOCTb MeTOAa. MeToAbl OCaKIEHUS W BO3TOHKH.

TpC6OBaHI/I$I K XUMHUYCCKHUM pPCaAKLIUAM, UCII0JIb3YCMbIM B aHAJIN3C.

. [fonroroBka BemiecTBa K aHalnu3y: 0TOOp cpeHeN MpoObl, B3SITHE HABECKU, PACTBOPEHHUE.

Ocaxnaenune, (QUIbTPOBAHHE, MPOMBIBAaHUE, TMOJTOTOBKA OCaJKa JJIS B3BEIIMBAHUS.
Brruucnenue pe3ynbraToB aHanu3a (MOHATHE O (PaKTOpe mepecyera).

. Ocaxxnaemas u BecoBas popmbl ocagka. TpedoBaHuUsl, IpeIbABISIEMbIE K HUM.
. CBolicTBa 1 yci0BuUs 00pa30BaHMs KPUCTAJUIMYECKUX 0CaKOB. «CTapeHne» ocajka.

. YcaoBusi obpazoBaHusi U cBoiicTBa amop(HBIX ocaakoB. OOpa3zoBaHHE M KOAryJISAIUs

KOJUIOUJHBIX PaCTBOPOB, I€ITU3ALUA OCAJIKOB.

. 3arpsi3HEHUE OCAJKOB (COBMECTHOE OCAXJIECHUE, MOCICOCAKIECHNE, CooCaKaeHne). Buapl

COOCaX/ICHUS: aIcOPOLIUs, OKKITIO3HS, H30MOP(U3M.

. Tp€6OBaHI/I$[, NPpEABABIACMBIC K JXUAKOCTAM [JII TPOMBIBAHUA KPUCTATNIMYCCKHUX U

aMOp(HBIX OCAJIKOB.

. Cioco6s1 yMeHbIIeHHs coocakaeHus. CrocoObl OUMCTKH OCAKOB OT OKKJTFOIUPOBAHHBIX

MIPUMECEH.

. Pemtenune 3agau.

1.ITpuroroBiieHrE pacCTBOPOB.

2.Beruncnenue BecoBOTo U %- HOTO CO/IepKaHUs ONPEIEIEMOT0 BEIeCTBA.
3.IlepecyeT Ha CyX0O€ BEIIECTBO.

4.PacueT HaBeCKU U 00beMa PacTBOPOB, TPEOYIOMIMUXCS AJIST PEAKIIHIH.
5.Pacyer o6beMa MPOMBIBHOM KHIKOCTH.

6.Pacuer notepu BeliecTBa Npu MPOMBIBAHUH OCAJIKA.



Konnoxsuym Ne2
MeTo KHCIOTHO-OCHOBHOI'O TUTPOBAHUS

1.Paboune u ucxonHble pacTBOPBI METO/1a, TPEOOBAHUS, IPEABSABISEMbIEC K HUM.
2.KpuBble TUTPOBaHHMS: CHUIBHOW KHCIIOTHI (OCHOBaHUS) CJ1a00i KUCIOTHI (OCHOBAaHHS ),
COJIU CcJIa00W KUCIIOThI, MHOTOOCHOBHOM KHCIIOTBI, CMECH KHCIIOT:
a) sviuuciums pH mumpyemozo pacmeopa 6 HauanibHOU mouke, 00 MOYKU
IKBUBANEHMHOCTU, 8 MOYKEe IKEUBAIEHMHOCMU, NOCAe MOYKU IKEUBALEHMHOCTU,
0) paccunTaTh CKa4OK THTPOBAHMS. YKa3aTh 3aBUCUMOCTh CKa4Ka OT KOHIIEHTPAIIUU
PacTBOPOB, CHJIBI KUCIIOTHI U OCHOBAHUS, TEMIICPATYPHI;
8) NOACHUMb paA3iudue KPUBbIX MUmpOo8anusi CUIbHLIX U C1AObIX KUCIOM (OCHOBAHULL),
T).IPUBECTH MPUMEPbl TUTPOBAaHHUSA, KOTJa TOYKA HKBUBAJIEHTHOCTH M TOYKA
HEHUTPaIbHOCTU HE COBMAJAIOT U OOBSICHUTD MTOYEMY;;
3.KucnotHo-ocHoBHBIE HHANKATOPBL. lOHHO-XpOoMOodopHas TEOpUs HHAUKATOPOB.
4.MaTepBal nepexoa OKpacku HHIWKATOPA U CBSA3b €ro ¢ KOHCTAHTOM IUCCOLMALIUN
WHJMKaTOpa, mokasarens TutpoBanus (pT).
5.ManukaropHas omuoOKa TUTpOBaHMs. BerarcieHne ommOKe MPU TUTPOBAHUN CHUITBHBIX
KHUCJIOT (OCHOBAaHMI) U CIa0BIX KUCIOT (OCHOBaHUH ).
6.Pemenue 3anau:
@) 8bIMUCIEHUS NPU NPULOMOBIEHUU PACTBEOPO8, HABECKU OJI AHAIU3A.
0) pacueT pe3yibTaTOB aHanM3a (MPSMOE TUTPOBAHUE, THUTPOBAHHE IO OCTATKY,
oOpaTHOE TUTPOBAHHE. )

Koninoxsuym Ne3
OKHCINTENEHO-BOCCTAHOBUTEILHOE TUTPOBAHUE

1.TpeGoBaHus, NpeabsBIIEMbIe K pEaKIHIM JUIsl KOJTUYECTBEHHBIX ONpeeeHuI.
@DaxTOopHl, BAUSIOUIME HA CKOPOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(MHIYyIHpPOBaHHBIC U ABTOKATATUTHYECKHUE PEAKIUN).

2.PacueT OKMCIUTENBHO-BOCCTAHOBUTEIBHOIO MOTEHIMAIIA TIPU TUTPOBAHUU 10 TOUKH
SKBUBAJIEHTHOCTH, B TOYKE IKBUBAJIEHTHOCTH, I10CJIE TOUKH SKBUBAJIEHTHOCTH,
[IOCTPOEHHE KPUBOI TUTPOBAHMSI.

3. CnocoObl ~ yCTAaHOBIEHHS ~ KOHEYHOM  TOYKM  TUTPOBAHHSL OxucauTeNbHO-
BOCCTAaHOBUTEJIbHBIE HH/IMKATOPHI, BHIYMCIEHNE HHTEpBAJIa IEpexo/ia HHAUKaTopa. Beibop
MHMKATOpa AJIs ONpeeIeHNs KOHIIa TUTPOBaHUs ¢ TpeOyeMol TOUHOCThI0. Beruncienue
WHJIUKATOPHOM OITHOKH.

4. TlepmanranatromeTpus. XapakTEpUCTHKA METONA, HCXOMHBIE M pabodue PpacTBOPEL
[IpuHIMIBI ONIpeeneHus OKUCTuTeNel, BocctaHoBuTeneil. Hemoctatku merona.

5. Vlonomerpus.  XapakTepuctika cucTeMbl 1o/2]°.  ®akTopsl, O0OYCIOBIHBAIONIHE
YHUBEPCAJIbHOCTh METOJa. XapaKTepUCTUKa METO/a, MCXOIHbIe M pabodrie pacTBOPHI.
VYcranoBka TUTpOB. MCTOYHMKM OMIMOOK B HOAOMETPHHU, CIIOCOOBI WX YCTPaHEHUS.
Onpenenenne OKUCIUTENEH, BOCCTAHOBUTENEH, CHIIBHBIX KHCIIOT, ONIPEAEICHUE MEIH.



6. Xpomaromerpus. Ocobennoctd Meroga. CrnocoObl oOmnpejeleHUs OKUCIUTENeH U
BOCCTAHOBUTEIIEH, UHAUKATOPBI.
7. Pemienwue 3a1a4:
a).pacyeT peayibHOro MOTEHIIHANA CUCTEMBbI, MPOTEKAOLIEH C yJacTHeM MOOOYHBIX
peakuuii: IpOTOHU3ALMH, KOMIUIEKCOOOpa30BaHUs, OCAXKICHUS.
0).pacueT NOTEHIMAJIOB B PA3JINYHbIE MOMEHTHI TUTPOBAHMSL.
B).pacyeT pe3yJIbTaTOB aHAJIN3a B PEIOKCUMETPHUH.

KonsoxkBuym Ned

KommnekcHpie coelMHEHMs B aHaTUTHYeCKON Xxumun. KommiekconomeTpus.
ApreHtomeTpusi.

1. O6paszoBanne U CBOICTBAa KOMIUIEKCHBIX COEIMHEHHH. OCHOBHBIE THIIBI KOMILIEKCHBIX
coeauHeHuil. CtyneH4aTsle U 00LMEe KOHCTAHThl yCTOMYMBOCTH, CBSA3b UX MEXAY COOOIA.

2. KoopIMHALMOHHOE YHCIIO, JEHTATHOCTHJIMIaHAa. MOHO- M IOJMIEHTaTHBIETMTaH b,
Opranuyeckue U HEOpraHUYECKHE JTUTaH Ibl.

3. MoHO- M mOJNMsAAEpPHBIE KOMIUIEKCHL. IIpUMEpBl TOMO- H  TETEPOINONHAIEPHBIX
KOMILIEKCHBIX COCTUHEHUH.

4. Jlucconmanus KOMIUIEKCOHA U BIusHKe pH pacTBopa Ha IMCCOLMANHUIO.

5. VpaBHeHus peakiuii 00pa30BaHUs KOMILIEKCOHATOB, CTPOEHHE KOMILIEKCOB, BiusHue pH
Ha MOJHOTY 00pa3oBaHMsS KOMILJIEKCOB. B0O3MOXKHOCTH H30MpaTEeNbHOIO ONpeAeTIeHUs
HMOHOB METAJIJIOB.

6. Kommiekconomerpus. VMicxomnsle M paboune pacTBopbl. KpuBas TMTpoBanus. MakTopsl,
BIIMSIOIIME HA BEIMYMHY CKauyKa TUTPOBAHUS

7. nauKaTopsl, MPMHIMI AeiicTBus. TpeGoBaHMS, MPEIbABISEMBIE K METAIOXPOMHBIM
WH/IUKAaTOpaM.

8. Cnoco6bl TUTPOBaHMs KOMIUIEKCOHOM: IIPSAMOE, OOpaTHOE, THUTPOBAaHHME 3aMECTHTES,
npuMephl. YCIoBus ONpefeneHus skecTkoctu Bomel, Ca®*, Fe**, AP*, SO.*, pacuer
pe3yIbTaTOB aHAIN3A.

0. ApreHToMeTpHs: pacueT W MOCTPOECHHE KPHUBBIX THUTPOBaHHUS. (DAKTOPHI, BIUAIONINE HA
BEJIMYMHY CKauka Ha KpUBOM TUTPOBAHUSI.

10. Crioco6 Mopa. YcinoBusi TUTPOBaHHS M ONpPEEICHUsS KOHEYHON TOYKH THTPOBAHHS.
YcraHoBiieHHE TUTpa pabovero pacTBopa, ONpeAeIeHUe XJIOPHIOB.

11. Cnoco6 ®ombrapna. PaGoume M MCXOAHBIE PACTBOPHI, HMHAMKATOp, BiusHHe pH.
3aTpyAHEHUs U OIIMOKH MPH ONpeAeTIeHUN KOHIIAa TUTPOBAHUS U KaK UX N30€KaTh.

12. Cnoco6 ®@asuca. IlpuHumun gelcTBUS — aJCOPOLMOHHBIX HMHIMKATOPOB. Y CIOBUS
MIPOBE/ICHUS] TUTPOBAHMUSL.



IIpumep KOHTPOJILHOI padOTHI
buier Nel

1. PaccuuTaiiTe CKauoK MOTEHIIMANA IIPU TUTPOBAHUH pacTBopa cyibdara sxenesa (11)
pacTBOpPOM OMXpoMaTa KaJlusi MEK]ly HEIOCTaTKOM U M30bITKOM mociennero B 0,1 %,
pH=1,0. (E°Fe3+/Fe2+ = 0,77B; E°cr2072-12cr3+ = 1,36B)

2. Cwmemano o 500 vt 3%-noro pactBopa AGNO3 u 1%-noro pactsopa HCI.
PaccunTarh KOHIICHTPAILIMIO HOHOB cepedpa B pacTBOPE.

3. Paccuuraiite pH pactBopa CH3COONa B MeTrIIOBOM CriUpTe.
KCH3OH = 2,0-10"; KchacooH,cHsor =2,0-1071°

4. Bo cKombKo pa3 cienyer pazdasuth 20,24% pactsop H2S04 (p=1,012 r/cm®) mus

npurotosnenus 0,1 v pactBopa?

5. O6pasen cepedpsHoro criaBa BecoM 0,4000 r. ObLT pacTBOPEH B a30THON KHUCIIOTE.
W3 nonydyeHHOr0 pacTBOpa BCe COJEpIKalleecs B HEM cepedpo 0CaxaeHO N30BITKOM
consiHoi kucnothl. Bec ocaaka AgCI pasen 0, 4248 r. Onpenenuts NPOLEHTHOE COJIep:KaHne
cepeOpa B CIuIaBe.

buser No2

1. Paccunraiite ckauok pH npu tutpoBanuu 0,1 H pactBopa CH3COOH 0,1 1
pactBopoM NaOH. (Kcnzcoon = 1,74’10'5)

2. PaccunTaiite paBHOBecHyt0 KoHUeHTpauio HSO3 B 0,1 M pactBope H2SO3 mipu
pH=7,0.

3. PaccunTaiite hopmManbHbI NOTEHIMAT MTOTYPEAKIIHH :
[Co(NO2)e]* + e — Co?*" + 6NOZ
ncxons u3 BemmanH: E°Co®*/Co?" = +1,81B; B[Co(NO2)s]* =1-10?2

4. Jlna npombiBanus ocaaka BaSO4 maccoit 0,5000 r. ucnonssyror 250 mu Boasl. Bo
CKOJIBKO pa3 YMEHBIIATCS MOTEPU OCaTKa, €CIU JJIsl TPOMBIBAHUS HUCIOJIb30BaTh 250
M1 5,05-10* M pactopa H2S04? (MoHHyIO cUTy pacTBOpa He yUMTBIBATh).

5. Hns crangaptuszanuu pactopa Na:S203 0,151 r. K2Cr207 pactBopmiu B
paz6asnennoit HCI, no6aBunu n30sITok KJ ¥ BBIIEIUBIIUICS J2 OTTUTPOBAIIH,
3arpaTtuB 46,1 M pearenTa. Paccunraiite HopManbHOCTE pacTBopa NaxS»0s.



HporpaMMa OIlCHUBaAHUA KOHT

O0JIMPYEMBIX KOMHeTEHHl/Iﬁ:

Tema umu pasnen Kon unaukaropa IInanupyemslit IToxa3arens Kputepuii oneHuBanus HanmeHnoBanue
JUCIUITAHBL KOMIICTCHIIUN pe3ynbTar 0cC?
TK® TA*
CocTosiHUE BEIIECTB B WK onk-1.2 3HaTh: TEOpETHYECKHUE 3Haert oO1ue Brazneer MaTepuaiom, YO, K
HNOHO-MOJICKYJIAPHBIX HpeL[J'IaFaeT OCHOBBI AHAJIUTUYECKOH 3aKOHOMEPHOCTH NIpEACTABJICHHBIM B pa3aciie 11
cucTeMax XUMHH MIPOTEKaHMsI XUMHIECKUX Bomnpocs! mis ycTHOTO
HMHTEpIIPETALIIO y
VMers: pemats peaxiwii, GopMbI cobecenoBaHus.
pE3ynbTaTOB HAXOXKICHUS BELICCTRA B
COOCTBEHHBIX THIIOBBIC yueOHbIC pacTtBope. Pemmi 3 3 5 3a/1a4 KOHTPOJIBHOM
HKCIEPUMEHTOB H sanaau YMeeT paccunTaTh paboTsr Nel
pacdeTHo- KOHLCHTPAIHIO
OIIpeeIEeHHOM (hOPMEI
TCOPECTUYCCKHUX
BEIIIECTBA IIPH PA3IMYHBIX
pabor ¢ YCIIOBHAX
PaBHOBecue B HCIOJIb30BAHHUCM 3HaTh: TeOpeTHIECKHE YMeer penrate TUIIOBBIE Brnaneer matepuanom, YO, K, O
TeTepOreHHBIX Cpenax TEOPETUYECKUX OCHOBBI aHAIUTHYECKOH | 3a/aiy Ha pacyer MIPEACTaBICHHBIM B pazaene 1.4.2
OCHOB S pactBopumocty, I1P ocanka | Bonpocsl st ycTHOro
. B UJICATIbHBIX U PEalTbHBIX cobecenoBanms. Pemmn 3 u3 5
TPpaJUIIMOHHBIX U YMeTh: pemarts . =
YCIIOBUSIX. 3a7a4 KOHTPOJILHOI paboThr Ne2 g
HOBBIX pa3aciIOB THIOBBIC 3271311 IIpencTaBu OTYETHI MO 3
XUMHUHA 7a0opaTOpHBIM paboTaM. g
Cyxast KOHTpPOJIbHAS WK onk-2.1 'YMeTh: BoIOMpATh YMeTh Ha IpaKTUKe Homyctumo He 6oee 2-x omubok | YO, O
3agada 1o Pa60Ta€T C IMETOJIbI JUAarHOCTUKH MPUMCHUTH NTOJTYUYCHHBIC IpH YCTaHOBJICHUU COCTaBa
Ka9ECTBCHHOMY AHANHSY | o o o ovporrn iy BeIIECTB M MATEpHAIIOB, 3HaHUS 110 METOJIaM HCCIIeTyeMOM CMEeCH BEIIeCTB,
(TPOBOTHTH CTAHAPTHEIC paszeneHusa U OOHapYKEHHUS. | HallMCaHHWE OTYeTa Ha PEUICHHYIO
BeIICCTBAMU C IpaBUIILHO COCTAaBUThL CXEMY| 3ajady.
CO6JHO,Z[€HI/I€M HOpM M3MCPCHHS MIPOBEIICHUS aHAIN3a
TeX VK YMmerb: 06pabaThIBaTH KOHTPOJIGHOI 3a1a4H.
BTaThI
0€301aCHOCTH pesybTa
9KCIIEpUMEHTA
NKornk2.4 p
Baaners: HaBbIKaMU
[IpoBoaut
MIPOBECHUS
HUCcCJIe10BaHUA
JKCIIEPUMEHTA U




CBOICTB BEIIECTB U
MaTepHuasoB C

MeTonamu 00paboTKH
€ro pe3yybTaToB

HUCIIOJIb30BaAHUEM

CEpUIHOrO

Hay4YHOI'O

o0opynoBaHus
KucnotHo-ocHOBHBIE I/IZ[K OIIK-1.2 3HAaTh: TEOPETHUUECKHE 3HaeT TEOPUU KUCIOT U Bnaneer marepuanom, VO, K
peaxkuuu. Hpe JyIaraer OCHOBBI aHAJTUTHYECKOli | OCHOBAaHUM. Yl_liaeeT gpe[[CTaBJ'IeHHLIM B pazzgene 1.2.1

orsprpero | S D |

pe3yJIbTaTOB 3uarhb: npasuna Pa3IUYHOM CUIIBI B BOAHBIX U

COOCTBEHHBIX COCTaBJICHUA HEBOJHBIX pacTBopuTensax | Pemmn 3 u3 5 3a1a4 KOHTPONBHOM

JKCIIEPUMEHTOB U MIPOTOKOJIOB pabotsr Ne3

PaCdYCTHO- OTYCTOB

TEOPETUICCKUX XUMHYECKHX

pabort ¢ ONBITOB, IPUMEHSATH

HUCIIOJIB30BAHUEM OCHOBHBIC 3aKOHBI

TCOPECTUYCCKHUX XUMUHU IIPU

OCHOB 00CyXKIeHUN

TPaJAUIIMOHHBIX U MOJyYEHHBIX

HOBBIX pa3JeIoB pe3yIbTaToOB,

XUMHUHU IIOATOTOBUTH OTUET

NJIKornke.1 O BBITOJTHEHHOM

IMpencrasiser pabore.

pe3yabTaThl pabOoThI

B BUJIE OTYETA IO Ymer: pemats

CTaHAApTHOI popMe TUTIOBEIC 3a7a4yll
OKUCIUTENBHO- HA PYCCKOM sI3bIKe 3HaTh: TEOPETUUECKHE YwMmeer pacnucaTh U Bnageer matepuanom, Cemunap, K
BOCCTAHOBHTEIILHBIE OCHOBBI aHAJTUTHYECKOl | YPaBHATH PEAKIIHIO MpeJCTaBICHHBIM B pasaerne 1.2.2
peaxIuu. UMUK OKHCIICHHUS-BOCCTAHOBJICHUS.| BOMPOCHI s yCTHOTO

Ymers: pemats
TUTIOBBIE 3aJa4H

VYMeer paccunuTaTh peanbHbIN
U PaBHOBECHBIN MOTEHIIUAI C
Y9eTOM IPOTEKaHUSI

KOHKYPUPYIOIIHX pPEaKLUH.

cobecenoBaHus
Pemmn 3 u3 5 3aga4 KOHTPOIBHOU
pabotsr Ned




Peaknun 3HaTh: TeOpeTUYEeCKHe YmeeT kiraccuuIMpoBaTh Kn
KOMHHeKCOO6pa3OBaHI/IH OCHOBBI AHAJIUTHYECCKOU KOMIIJICKCHBIC COCIUHCHUA,

XUMUH 3HaeT 00JIacTH UxX

MPUMEHEHU B
AHAJIUTHYECKON XUMHH

Metonpl 0OHapYKEHUS 3HaTh: CTaHOApPTHEIC Bba3oBblil ypoBeHb: Bnageet TeXHUKOW BBIIIOJTHEHUS K, O
1 UICHTH()UKATIT METO/bI ITOTYUYEHHUS, 3HaeT: CyXo# U MOKPBIH peakuuii OTOENEHUs U

I/II[eHTI/I(bI/IKauI/II/I u METOAbL 06Hapy>1(em/1;1, 06Hapy>KeHI/I}I, cIeiall MAaKCUMYM

HCCJIEJIOBAHUS CBOMCTB IpOOHBIH U o 2 OH{H6KH TpH p emefmn o

BOIIICCTB 1 MaTepHanos, | CHOTEMATHYCCKH aHau3 y4eOHOM 1 KOHTPOIBHON CyXOoH

’ 3aJa4u.

npasmiia 00paboTKU U Ha KaTHOHBI,

odopMIeHHs Kiaccu(uKauu aHUOHOB.

pe3ynsTaToB paboTEL, Ymeer: cocTaBiIATh CXEMY

Hopmsl T aHall3a C y4ETOM CBOICTB

YMeTh: IPOBOJIHTH KaTHOHOB U aHUOHOB

MPOCTBIE XUMUYECKHE

OTIBITHI 110

IpeJJiaraéMbIM

METOAMKAM

Baagern: 6a30BbIMU

HaBBIKAMU TIPOBEICHUS

XUMHYECKOTO

SKCHEPUMEHTA U

0o OpMIICHHS €TOo

pe3yIbTaToOB

Ymeer: npoBOIUTH

MIPOCThIE XUMHUYECKHE

OTIBITHI 110

IpeiaraeMbIM

METOAMKAM
MeTonp! BEIIENEHNYS, MK ork-1.2 3HaTh: TeOpETHIECKHUE Hmeer npencrasnenue o Bnaneer matepuanom, YO
paszneneHus u Ipennaraer OCHOBBI aHAJUTHUYECKOl | MPUHLMUIIAX pa3eleHHs MPEACTABICHHBIM B pazaene 1.4.2
KOHILICHTPUPOBAaHMUS MHTEPIPETAIIHIO XUMIH METOZOM OCAKIECHU, Bomnpocs! 6-11 mis yctHOTO

cobecenoBaHusl.




pe3yIbTaTOB
COOCTBEHHBIX
HKCICPUMECHTOB U
pacueTHo-
TEOPETHUYCCKHUX
pabor ¢
HCIIOIb30BaHUEM
TEOPETUUCCKUX
OCHOB
TPaTUIIMOHHBIX U
HOBBIX Pa3eioB
XUMUU

Xpomarorpapuu u
9KCTPAKLIUU

Pemmn 1 w3 3 3amau mo teme
IKCTPAKIIHS

I'paBuMeTpuueckuii
aHam3

NIK onk-1.2
[Ipennaraer
HMHTEPIPETAINIO
pe3yNIbTaToB
COOCTBEHHBIX
AKCIICPUMEHTOB H
pacyeTHo-
TEOPETHUYCCKHUX
pabot ¢
HCIIOJIE30BAHUEM
TEOPETUYCCKHUX
OCHOB
TPaTUIIMOHHBIX U
HOBBIX Pa3JIeiioB
XUMHH

NJIK ork-2.1
PaGoraer ¢

Baaners: HaBbIKaMu
MPOBEIECHUS
JKCIEPUMEHTA U
MeTOAaMHu 00pabOTKH
€ro pe3yJibTaToB
Ymerb: 00pabaTeBaTh
pe3yJbTaTh
9KCIIEPUMEHTA
3HaTh: npaBuna
COCTAaBJICHUS
IMPOTOKOJIOB
OTYCTOB
XUMHNYCCKUX
OIIBITOB, MIPUMCHATH
OCHOBHBIC€ 3aKOHBbI
XUMHHU ITPHU
00CyX/IeHUN
TTOJTYYEHHBIX

Ymeer: npoBoauThH
MPOCTHIE ONEPaIIH
OCaXKJCHUsI, GUIBTPOBAHMS,
MPOMBIBAHHS OCA/IKa,
pacHer pe3ysbTaToB
aHaJIM3a; pelaTh THIOBbIE
3a7a4n

IlonHOTa OTBETOB HA BOIPOCHI
KoymokBuyma Nel, mpaBuiIbHO
pemun 2 u3 3 mpeIoKeHHbBIX
3a7a4 u3 cOOpHUKA 3a7ad 110
AHATUTHYECKON XMMUH.

K, K, O




Tutpumerpuueckue
METOJIbl aHAIN3A:

KucnotHo-ocHOBHOE
TUTPOBaHUE

XAMUYECKUMU
BEIIIECTBAMHU C
coOJTI0ICHHEM HOPM
TEXHUKHU
0e30macHOCTH
NJIKork2 .4
[IpoBoaut
HCCIIEIOBAHUS
CBOMCTB BEILIECTB U
MaTEepHaJIoB C
HCIIOIb30BaHHEM
CEPUITHOr0 HAyYHOTO
o0opynoBaHus

N Korke.1
IIpencrasnsier
pe3yabTaThl paboThI
B BHJIE OTYETA I10
CTaHJapTHOH popme
Ha PYCCKOM SI3BIKE

pE3yIbTaTOB,
IIOJITOTOBUTH OTYET
0 BBIITOJIHEHHOM
pabore.

3HaTh: TeOpeTHIEeCKHe
OCHOBBI aHAJTUTHYCCKOH
XUMHH

Ymers: pemats
THUIIOBBIC 3aJa4u
3HaTh: npaBuia
COCTaBIICHUSA
MIPOTOKOJIOB
OTYETOB
XUMHUYECKUX
OIIBITOB, IPUMEHSTH
OCHOBHBIE 3aKOHBI
XUMHUH TIPU
00CyX1eHUN
MOJyYEHHBIX
pEe3yJbTaTOB,
MOJITOTOBUTH OTUET
0 BBITOJTHEHHOM
pabore.

YmMmern:
MIPEJACTaBUTh
pE3YyJIbTAThI ONBITOB
U pacyeTHBIX paboT
COTJIACHO

CriocoObl BBIpaKeHUs
KOHIIEHTpaluu. 3HATh
UCXOJHBIC U pabouune
pacTBOpbI, HOHHO-
XpOMO(DOPHYIO TEOPHUIO
WHJHKATOPOB.

YMeeT NOCTPOUTh KPUBYIO
TUTPOBAHUS 110 PEAKIHH
KHCIIOTHO-OCHOBHOT'O
B3aumoieiicTBus. BriOpath
WHJIMKATOpP, NPOBECTH pacyer
pe3ynbpTaToB aHanmza. (Kir. Ne2)
[IpaBunbHO pemmin 3 3agauu U3 5
MPEAT0KEHHBIX.

[TpenocraBUTH OTYETHI O
MPOBEICHHBIX JIAOOPATOPHBIX
paboTax.

Kn, K, O

JK3aMeH




OKHCIIUTENBLHO-
BOCCTaHOBHUTEIHLHOE
TUTPOBaHUE

TpeOOBaHUSIM B
JTAaHHOM 00J1acTH

OcanuTenbHOE
TUTPOBaHUE

3HaTh: TeopeTHYecKHe
OCHOBBI AHAJTUTUYECKON
XHUMHH

Ymers: pemats
THUIIOBBIC 3aaa4n
3HaTh: npaBuia
COCTaBIICHUSA
MPOTOKOJIOB
OTYETOB
XUMHUYECKUX
OIIBITOB, TPUMEHSITh
OCHOBHBIC 3aKOHBI
XAMUU MIPH
00CyXK1eHUN
ITOJIy4YEHHBIX
pe3ynbTaTOB,
IMOATOTOBUTH OTYET
0 BBITOJTHEHHOM
pabore.

YmMmern:

MIPEJICTAaBUTh
pe3yNbTaThl OTBITOB
U pacyeTHBIX paboT
COTJIaCHO
TpeOOBaHUSIM B
JIaHHOM o0JacTu

3HaTh UCXOIHBIC U pabouune
pacTBOPHI IIPU TUTPOBAHHUU
MO PEeaKLUsAM OKUCIEHU-
BoccTaHOBJIeHUsI. CrocoObI
YCTaHOBJICHHSI MOMEHTA
SKBUBAJICHTHOCTH.

3HaeT 0COOEHHOCTHU MPOBEICHUS
aHaJM3a IepMaHraHaTOMETPHH,
JMXPOMaTOMETPUH, HOTOMETPUH.
Bri6paTh uHIMKATOD 1
000CHOBATH €T0 MPUMEHECHHE.
(K. Ne3)

IIpu cpaue Kit npaBuinbHO pemnTh
TIPEUIOKEHHYIO 3a/1a9y (13
cOopHuKa 3a1a4). [IpeacraBuTh
OTHYETHI O IIPOBEICHHBIX
nabopaTtopHbIX paboTax.

K, K, O

3HaTh: TEOPETUICCKHUEC
OCHOBBI aHATUTUYSCKON
XUMHH

Oco0eHHOCTH TUTPOBAHUS
IO PeaKIry OCAXKICHHS.
CriocoObl yCTaHOBIICHUS
MOMEHTA SKBUBAJICHTHOCTH

IIpaBUABHO OTBETUTH HA BONIPOCHI
9-11 K Ne4




YMmern: peliarts
TUIOBBIE 3aJa4H

(coco6 Mopa, @onbrapna,
Dastrca)

Kommnexcomerpuueckoe
TUTPOBAHHUE.

3HaTh: TeOpeTHIEeCKHe
OCHOBBI AHAJTUTUYECKON
XUMUH

Ymers: pemats
TUIOBBIE 3aJa4H

YMeTh:
MIPEACTaBUTH
pe3yIbTaThl OMBITOB
Y pacueTHBIX padboT
COIIACHO
TpeOOBaHUSM B
JIaHHOM 00J1acTH

[IpumeHeHne KOMIUIEKCHBIX
COCJIMHEHUH B
KOJIMYECTBEHHOM aHaJIM3e.
Komrmiekconsr, paboure u
HCXOJIHBIE PACTBOPHI, TEOPUS
WHIUKaTopoB. Pacuer
pe3yJbTaTOB aHaJIU3a.

OTBETUTH NIPABUIBHO Ha BOIIPOCHI
1-8 K Ned, pemnth oniHy
pacueTHylo 3agauy. [IpenoctaButh
OTYETHI O IIPOBEICHHBIX
71ab0paTOPHBIX padOTax.

VY —yctHbI# onpoc, Kn-komnokBuym, O-oTder 1o 1abopatopHoii padbote, K- koHTposnbHas paboTa




Xapakrepucruka OC 115 odecnedeHusl TEKyIero KOHTPOJIsI 10 AN CHMILJIMHE

Kon nnaukaropa [Inanupyemblii pe3yabTat 0C? Conepxanue
KOMIIETCHIIUH 3a1aHU/BOTIPOCA U
T.J.
MK ork-1.2 3HaTB. TEeOpETHUECKHE CobecenoBanue. | YcCTHBIE OPOCHI
v o
[Ipennaraer OCHOBEL AHAITHHICCKO KoutokBuym. Nel,2.3 .4,
HUHTEPIPETALINIO _ | Beimonnenue
XUMHH, CYIIECTBO PEAKINU Hanucanue
pe3ynbTaTOB 1ab0paTOPHBIX
OTYETOB IO
COOCTBEHHBIX 1 IIPOLIECCOB, pabor
1a00paTOPHBIM
SKCHEPUMEHTOB U
HCIIOJIb3YEMBIX B paBoTaM.
pacyeTHo- .
AQHAJTUTUYECKON XUMUH;
TEOPETUUECKUX KoHntposbnbie
pabor ¢ MPUHIIMITBI U 00J1aCTH paBoTHI 110
HUCIIO0JIB30BaHHUEM HUCIOJIB30BAHUS OCHOBHBIX PEIICHUIO 3a1a4
TEOPETHUYECKUX
METO/I0B XUMUUYECKOTO
OCHOB

TPpaAUIIUOHHBIX U
HOBBIX pa3aciioB
XUMHUU

aHainm3a. MmeThb
Mpe/ICTaBJICHHE 00
0COOEHHOCTIX 00BEKTOB

aHajIn3a.

YMeTh: IOArOTaBIMBAaTh
00BEKTEI HCCIEI0OBAHUS
JUIS aHaJIN3a, POBOJIUTh
DKCIEPUMEHTAJIbHBIE
MCCIJIEJOBAHMUSI 110
3aJJaHHON METOJINKE,
paboTaTh Ha anmaparype,
[IPUMEHSEMOH B
AQHAINTUYECKUX

HCCIIETOBaHUSIX.

Baagern: HaBbIKAMU
MIPUMEHEHUS
TEOPETUYECKUX OCHOB IMPH
MPOBEICHU U
AHAIMTUYECKUX PEAKIUI

JUISL ONIPEAEIICHUS




9JICMCHTOB B PA3JIMYHBIX

00BEKTaX.
MK ork-2.1 3HaTh: IpaBUiIa U HOPMBI | cobecefoBaHMe Bomnpocs no Th B
PabGoraer ¢ TEXHHMKH 0€30IaCHOCTH AHAIMTUYECKON
XUMHUYECKAMU npu paboTte ¢ naboparopun
BEIIECTBAMHU C XUMHUYECKHUMH PEAKTUBAMU
COOII0ACHHEM 1 PU3UIECKUMU
HOPM TEXHUKH puOOpaMHu.
0€e301acHOCTH
NKork2 4 3HaTB: OCHOBHbBIE Konnoxsruymsl
[IpoBoguT JIOCTOMHCTBA ¥ HEJOCTATKH Nel,2.3
HCCIIEN0BaHUS pa3IMYHBIX METO/IOB
. . Hanmncanne
CBOIICTB BEIIECTB | MCCJIEIOBAHUS CBOMCTB
OTYETOB II0
1 MaTepHaJIOB C BEIIIECTB U MAaTEPUAJIOB.
1a00pPaTOPHBIM
HCIOJIb30BaHUEM
. YMeThb: 1poBOIUTH paboTam.
CEpUITHOTO
MIPOCTHIC OTIepAITUU
HAy4YHOTO KoHTposbHbIE
(k1accuduKaius BEIeCcTB,
000py1I0BaHUS paboThI IO

cocraBieHue Gopmy,
CXEM IPOLIECCOB,
MEPBUYHBIN aHAIIN3
pe3yabTaTOB U T.11.) C
y4eTOM 00IINX
3aKOHOMEPHOCTEM,
bopMyIUpPYEMBIX B paMKax
AHAJIUTUYECKON XUMHH.

Baaaers: TeopeTnyeckumu
MPECTABICHUSIMU
aHAJTUTUYCCKON XUMHUH,
OCHOBaMHM XHMHUUYECKHUX
METOJIOB aHaJIn3a
HEOPraHWYECKUX 1
OPTraHUYECKHUX
CO€IUHEHMH,
METOI0NIOTHEH BBIOOpa
METOJIOB aHAIN3a, UMETh
HAaBBIKU UX TPUMEHEHUS
MIPU MIPOBEICHUU
AHAJIMTHYECKUX PEAKIUN

TSl OTIPEICTICHUS

PCUICHUIO 3a/1a4




9JICMCHTOB B PA3JIMYHBIX

PYCCKOM A3BIKE

noaAroToBUThL OTYCT O

o0BeKTax.
NKorke.1 3HaTh: npaBuia Hanucanne [IpaBuna
[Ipencrasiser COCTaBJICHUS ITIPOTOKOJIOB | OTYETOB 110 odopmIIeHUS
pe3yJIbTaThl OTYETOB XUMHUUYECKUX BBITIOJHEHHBIM OTYETOB
paboThI B BUJIE ONBITOB, TPUMEHSTh 1a00paTOPHBIM
OT4YeTa Mo OCHOBHBIE 3aKOHBI XUMUU | paboTam
CTaHJApTHOU pu 00CYXIeHUU
dopme Ha MIOJIyYEHHBIX PE3YJIbTATOB,

BBITIOJIHEHHOU paboTe.

YMeThb: npeCcTaBUTh
pEe3yJIbTaThI OMBITOB U
pacueTHBIX pabOT COrIACHO
TpeOOBaHUSAM B JAHHOMH
00/1aCTH XUMHH

Baaners: HaBbIKaMu
MPEJICTaBICHUS
pe3yJIbTaTOB COOCTBEHHBIX
HAyYHBIX U3bICKAaHUI B
KOMIIBIOTEPHBIX CETAX U
MH(OPMaLlMOHHON HAyYHO-
00pa3oBaTenbHOU cpejie

3aueT BBICTABISETCS CTYACHTY, €CIU: MaTepual YCBOEH B IIOJIHOM O00bEME, OTBETHJI Ha
BOIIPOCHI TEKYIIETO KOHTPOJIS, TPH BBIMOJHEHUH KOHTPOJBHBIX pPabOT MO pelIeHUIo
pacyeTHBIX 3aJlay pPeUIwI MPaBWIBHO 3 3aJaHus U3 5, CTYIEHT BIAJeeT HEOOXOIUMBIMU
YMEHUSAMH U HaBbIKaMU, 0()OPMIICHBI OTUYETHI IO BCEM JIA0OPATOPHBIM paboOTaM, BBITTOJIHEHBI
3aJlaHus TI0 CaMOCTOSITENILHOM padoTe.

JIaGoparopHast paboTa CYMTAETCsI BHITOJTHEHHON €CITH:

1) npenocTaBieH NUCbMEHHBIN OTYET M0 JJAOOpaTOpHOM paboTe, BHIMOIHEHHBIH 110
YCTaHOBJICHHBIM TPEOOBAHUSM;

2) NpUCYTCTBYET 3aIKCh O BBHIOJHEHUU padOThI B )KypHaJe MpernogaBaTelis uiu
MPUCYTCTBYET MOJIMKUCH IPEIoAaBaTess B MPOTOKOJIE BHIOIHEHUS J1a00paTOpHOIl paboThI
cTyneHTa. Bo Bcex apyrux ciydasx paboTa cuuTaercsi HeBbINOJIHEHHON. OTBETCTBEHHOCTD 3a
HEBBINOJHEHHE YCTAHOBJIEHHOI'O KOJIMYECTBA JJAO0OPATOPHBIX pabOT MOTHOCTHIO JIEKUT Ha
CTYIEHTE.

He3ader crtaBUTCS, €Clii B YCBOCHHM MaTepHalla UMEIOTCS MPOOENbl: OTIACIbHBIC YMEHUS
HE/JIOCTaTOYHO YCTOWYHMBBI, OCHOBHOE COJIEp)KaHHE MaTephalia He YCBOCHO; HE IOJIHOCTBHIO
BBITIOJTHEHBI JJa0OpaTOpHBIE pabOTHl U HE TIPEICTABIICHBI OTYETHI 110 JTa0OpPaTOPHBIM paboTaMm.



10.

11.
12.
13.
14.

15.

16.

17.

11.3. OueHouHble cpeacTBA /sl IPOMEXKYTOUHOI aTTecTanuu (B popme IK3aMeHa).

IIPUMEPHBINA MIEPEYEHB BOITPOCOB K DK3AMEHY.

[Ipeamer u 3amaum aHanTUTUYECKOM XUMHUU. KauecTBEHHBIM M KOJIMYECTBEHHBIA aHAIIU3.
[Tonstue "ananuTuyeckuii curHai" M kiaccuuKalusg METOJOB XMMHUYECKOIO aHalu3a.
TpeboBanusi, mpenbsBIsieMble K AaHATUTUYECKON XUMUH.

OcHoOBHbIE CTaIuU aHAIUTUYECKUX onpeneneHuid. [Ipo6ootdop u ero 3HayeHue. TexHuka
0TOOpa MPECTABUTEILHON MPOOLI TBEPABIX, KUJKUX U T'a3000pa3HBIX BEIIECTB.
CriocoOsI pa3noxeHus mpod (MOKPEIA U CyXOi).

Knaccudukanus METONOB aHAIWTHYECKOH XUMHUHU 10 KOJIWYECTBY AaHAIU3UPYEMOTO
BemecTBa. CriocoObI OOHAPY)KEHUS U OMPEACIICHUS JIEMEHTOB B AaHATMTHYECKON XUMUHU.
TpeboBanusi, mpenbsBIsieMble K  aHAIUTHUYECKUM  peakiusM.  JIpoOHbIE U
CUCTEeMAaTUYECKUH X0 aHaIH3a.

Jaiite onpeneneHust 1 0ObSICHEHUS MOHATUN: OOHAPYKEHHE U OIpe/eJICHUE JIEMEHTOB,
XUMHYECKHUI aHAIN3 U aHAJHU3UPYEMOE BEIIECTBO, aHAIMUTUYECKAs TPoOa, aHATUTUYECKas
dbopMa 3JIeMeHTa, aHAIUTUYCCKAas PEAKIWsl, AHATUTHYSCKHA METOJN W aHAIMTHYCCKas
METOAMKA, AaHATMTUYECKUM MapaMerp, XUMUYECKHUEe ¢  (U3UYECKHE  METOIbI
AHAJIMTUYECKON XUMHUH.

CrniocoObl pa3zieneHusi HOHOB B aHAIMTUUYECKOM XxumuH. OcakIeHHe, OpraHuYecKue u
HEOpPraHUYECKUEe OCATUTEIH.

Okctpakuusg. OCHOBHBIE MAPAMETPhI, XapaKTEPU3YIOIINE IKCTPAKIUOHHOE pa3/ieieHUuE U
KOHIIEHTPUPOBAHUE - CTENIEHb U3BJeueHus 1 pakTop pasaenenus. KoHcTaHTa S3KCTpakiuu
U ee CBA3b ¢ KodpuimeHToMm pacnpeaeneHus. Pacuer yncna 3KCTpakiuii, He0OX0AUMBIX
JUTS TIOJTHOTO M3BJICUEHHUSI KOMIIOHEHTA B OPraHUYECKYIO (a3y.

Xpomatorpaduyeckue MeToAbl pazneneHus. Knaccubukamus ux mo npupojae das,
MEXaHU3MY pa3/eleHus, TEXHUKE BBITIOJTHEHUS.

Knaccudukanmss xpomarorpa@udeckux METOJOB B COOTBETCTBUU C IPUHIIUIIOM
paznenenus (ancopOLUMOHHAsA, HOHOOOMEHHas, relb-XpoMarorpadus).

Bbymaknast u ToHkocnoiHas xpomaTtorpadus. TexHuka BbITOIHEHUS paboT. AJCOPOSHTHI,
BUIbl paBHoBecul, ycraHaBiuBaeMblx B TCX. Ilpumenenune TCX u OymaxHo#
XxpomaTorpaguu B aHATUTUYECKOU XMMHH.

Paznenenne meromom ocaxaeHus. M30uparenbHOEe OCaXKICHHE W pacTBOpeHHe (Ha
npuMepe CyiabQuaoB).

Pa30op cxembl X071a aHaIKM3a Ha KATHOHBI C IPUMEHEHUEM CYIb(pUaa HaTPHsL.
AHanmuTHYeCKHe Ki1acCu(pUKAIINN aHUOHOB.

XWMHYECKOE€ pPAaBHOBECHE B TOMOTCHHBIX CHCTEMaX. 3aKOH JICMCTBYIOIIMX Macc.
KoncranTa paBHOBecHsI, €€ GUZHMUECKUN CMBICI.

WneanbHble U pealbHbIE XUMUYECKHE CUCTeMbI. [10004HBIE Mpolecchl, KOTOPbIE MOTYT
MPOTEKaTh B peaJbHBIX CHCTEMaX. YpaBHEHHE MaTepUANIbHOTrO OanaHca, KOdPUIIUESHTHI
KOHKYPUPYIOIIHMX PEAKIIUM.

KonctanTa u cTeneHs aucconuanuu dMeKTpoauToB. CUIbHBIE U CIIa0ble AJEKTPOJIUTHI.
3akoH pazdasieHus OcTBagbaa.

HNonnas cuna pactBopa. AKTUBHOCTh M KOO (GUIIMEHT aKTUBHOCTH. TepMOIMHAMHYECKHE,
KOHIEHTPALMOHHBIE U YCIIOBHBIE KOHCTAHTHl PABHOBECHS, UX CBA3b.



18.

19.
20.
21.

22.
23.

24,

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

TUnsl T€TEpOreHHbIX CHUCTEM, HCIOJIB3YEMBIX B AHAIUTUYECKOW XMMHMH. XUMHUYECKOE
paBHOBecue B  cucTeMe  'pactBop-ocanok'.  IlpomsBeneHue  pacTBOPUMOCTH.
Matemaruueckas CBA3b MEKIY PACTBOPUMOCTBIO U IIPOU3BEIEHUEM PACTBOPUMOCTH.
DakTOpBI, BIUSIONINE HA PACTBOPUMOCTH 0caaKkoB. ConeBoit 3 dexT.

Kpucrannmuueckue 1 amopgHbie 0CaiKH. Y CI0BUs X 00pa30BaHusl.

Buasl 1 npUuMHBI 3arpsa3HEHUs] OCaKOB (COOCAXKIEHUE, MOCICOCAXICHHE, aJcopouus,
OKKJTFO3HSI, HUHKITFO3US, U30MOPHHU3M).

HNonnzanus pactBoputeneil. Apronporonus. MonHoe npousBenenune Boasl, PH.
Henocratkn Teopum KuciaoT U ocHOBaHMM AppeHuyca. I[Iporonuruueckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPAHUYECHHUS.

Knaccudukanus pacTBopuTeneil ¢ TOYKHA 3pEHHS MPOTOTUTHYECKOW TEOPHH KHCIOT U
ocHOBaHUH. OCHOBHBIE CBOWMCTBAa pPACTBOPUTENEH, BIUSIOLIUME HAa MPOTOJUTHYECKOE
IIOBE/ICHUE PACTBOPEHHOI'O BELIECTBA.

Brruucnienne pH pacTBOpoB CHIBHBIX M CIAObIX KMCIOT U OCHOBaHMHN MpPU TOCTATOYHO
BBICOKMX UX KOHLEHTPALUSAX.

Boeruncnenne pH pacTBOpOB CHIIBHBIX KHCJIOT M OCHOBaHUM IIpU HMX HHU3KHX
KOHLEHTPALUsX.

Boruncnenue pH pacTBopoB ci1abbIX KUCIOT U OCHOBAHHUM IIPU MX HU3KUX KOHIIEHTPALUSX.
Jlcconumanusi MHOIOKUCIOTHBIX OCHOBaHUI MU MHOIOOCHOBHBIX KUCHOT. CTyneHuaTsle U
IIOJIHbIE KOHCTaHThI Aucconuanuu. Berarcinenue pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
bydepubsie pactBoppl M ux cBoiicTBa. bydepHas eMKOCTb, €€ 3aBUCUMOCTb OT
KOHIIEHTPALMU KOMITIOHEHTOB. Brruncnenue pH OydepHbIX pacTBOpOB.

Boruncnenune pH pacTBOpOB rMApOIN3YIOLINXCS COJIEH.

KoMI1ekcHbIe COETMHEHNS U OCHOBHBIE ACIIEKTHI MCIIOJIB30BAHUSA MX B aHAIUTUYECKOU
xumuu. KaTtnoHHble, aHMOHHBIE U HEUTpaJIbHBIE KOMIUIEKCHBIE cOeMHEHNs. [IpuMepsl.
[Ipounocte koMmIUIeKcOB. [lomHble W CTyneH4YaTble KOHCTAHTBl  YCTOMYHMBOCTH
KOMIUIEKCHBIX cOoeAuHEeHHH. TepMonuHamudeckass M KUHETHUYECKas YCTONYMBOCTH
KOMIUIEKCHBIX COE€AMHEHUH.

Buytpuxommnekcueie coenunenus (BKC). Cpsasp B monekynax BKC. JlentatHOoCTh
Jurasjga u xenatHele mukibsl B moiekynax BKC, ux Bmmsaue Ha npounHocts BKC.
ITpusectu npumepsl BKC, ncnonb3yeMpIx B aHAIUTUYECKOW XUMHH.

OCHOBHBIE aCIEKTHI UCIIOJIB30BAHMSI OPTaHNYECKUX PEAreHTOB B aHAIMTUYECKON XWMHHU.
MexaHu3m JeUCTBUS OpPraHM4ecKMX peareHToB. DyHKINOHAIBHO-aHATUTHYECKHE
rpynnsl.  [IpenmymiecTBa HMCHOJIb30BaHUS OpPraHUYECKUX pEareHTOB Iepe] He
OpPraHMYECKHUMHU.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU U OCHOBHBIE aCMEKThI UCIOIb30BaHUS UX B
aHanuTH4ecKor xmmuM, CTaHAapTHBIE NMOTEHIMAIbl M ypaBHeHHe HepHcra. Bnusnue
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX IIOTEHIMAJIOB HAa HAaIlPaBICHUE OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLIUN.

@DaxkToppl, BIUAIOLIME HA BEIUYHMHY pEAIbHBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIOTEHIIMAJIOB: MOHHAs Cwia pacTBopa, pH pacTBOpoB, NpoTeKaHHE KOHKYPHUPYIOIIMX
peaxkuuil ocaxaeHNs, KOMIUIEKCOOOpa30BaHUsI.

CylHOCTh TpaBUMETPUYECKOr0 MeTojAa aHaiau3a. [IpsMble M KOCBEHHbIE CHOCOOBI
rpaBumeTpun. OOIIast cxema NpsSMBIX TPABUMETPUYECKUX OIPEECTICHHMN.
OcankoobpazoBanue. Kpucrammueckne 1 aMOpQHBIC OCAIKH, YCIOBUS UX 00pa30BaHUs.
IIpenmyiecTBa HCIIOIB30BAHNS KPUCTAIUNIMYECKUX OCAIKOB B IPABUMETPHUH.
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Ocaxnmaemass u BecoBasg (OPMBI OCAJKOB, MpPEIbSBISEMbIE K HHUM TpeOOBaHUS.
TpeboBanus k ocaaurensiM. OCHOBHbIE HCTOUHUKHU 3arpsiI3HEHUS OCAIKOB.

Pacuersl B rpaBumeTprueckom aHanuse. Pacuet HaBecku, 00beMa ocaiuTens, pe3ybTaToB
aHanu3za. Pakrop nepecyera.

CyIIHOCTb TUTPUMETPHUYECKOro aHanu3a. (OCHOBHBIE IIOHSATHSA, HCIOJIb3yEMbIE B
TUTPUMETPUHU: TUTPOBAHKE, IEPBUYHBIE U BTOPUYHBIE CTAHAAPTHI, UCXOJHBIC BEIIECTBA,
MOMEHT 9KBUBAJICHTHOCTH, KPUBbIE TUTPOBAHUS, HHIUKATOPHI THTPOBAHMS.

OOuue TpeboBaHMs K peakLysM, JISKALIUM B OCHOBE TUTPUMETPUYECKUX OINpE/eIeHUH.
Tumnbl peakiuii, HCTIOJIB3YEMbIX B TATPUMETPHUHU, KIACCU(PHUKAIHS METOJI0B THTPUMETPHH.
Crnioco6b1 TuTpOBaHus, puMepsl. CrocOObI BRIPaXKEHUSI KOHLIEHTPAIMH B TUTPUMETPUH.
Koadduument nonpasku. McxoaHpie BEMECTBa B TUTPUMETPUH U NIPEIbSIBIIEMbIE K HUM
TpeboBanuss. CriocoObl yCTaHOBIICHHUSI KOHIICHTPAI[UU PACTBOPOB.

OCHOBHbBIE HCTOYHHUKH OLIMOOK B TATpUMETpHUH. MI3MepuTeabHAas IOCYAa U €€ Ha3HAaYCHHUE.
Teopust KHCIOTHO-OCHOBHBIX MHIMKAaTOpoB. IHTepBan mpeBpalleHus MHIUKATOPA,
1oKa3aTesb TUTpoBaHuUs. IHIuKaTOpHbIE OMMOKH, UX pacdeT. OOLMii MoaAXo1 K BHIOOPY
HUHJMKATOpa.

@akTOpBl, ONpEACISIIONIME BEJIMYMHY CKayka Ha KPUBOM KHUCIOTHO-OCHOBHOT'O
TUTpOBaHUA. TUTpOBaHHE CUIIBHBIX KHCIIOT CHUJIbHBIM OCHOBAaHHMEM M CJaObIX KHUCIIOT
CWJIbHBIM OCHOBaHHeM. OOImuMii BUJI KPUBBIX TUTPOBaHUs. BbIOOp MHIMKaTOpA.

MeTo bl OKHCIEHUSI-BOCCTAHOBIEHUS B TATPUMETPUH, UX KIIACCU(PUKALUS.

KpuBble  OKHCIMTEIBHO-BOCCTAHOBUTEIIBHOIO  TUTpoBaHUA. (CKadoK THUTPOBAHMS.
Bbruncnenue BEIMYMHBI OKUCIUTEIbHO-BOCCTAHOBUTENBHOIO MOTEHIMANIA B Pa3JInYHbIE
MOMEHTHI TUHTPOBAHMSI.

WHaukaTopel, NpHUMEHSEMBbIE B METOJAX  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBaHMA. PacueT HHAMKATOPHON OLIMOKH.

O0630p BaXHEWIIMX METOAOB  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUA.
[lepmanranatomerpusi, ogomerpusi, Ouxpomaromerpus. IlepBuuHble U BTOpUYHBIE
cTaHAapThl. THAMKATOPHI, IPUMEPHI ONPEEICHUM.

MeToapl OCagUTENbHOTO TUTpOoBaHUs. KpuBble TUTpOBaHUS U OCHOBHBIE (DAKTOPHI,
OINIpEACIAIOIIME BEIWYMHY CKauyka Ha KPHUBOM. ApreHromeTpuss U pPOJAHOMETPHS.
WHaukaTopel, NIpUMEHsEMBIE B OCaJUTEIbHOM TUTPOBAaHMHU. [Ipumepsl ocaanuTenbHOrO
TUTPOBAHUS.

KoMI1eKCOHBI 1 KOMITJIEKCOHOMETPHUSI, KpuBasi TATpoBaHUs. DaKkToOpbl, BIUAIOIINE HA

BEJINYMHY CKa4yKa Ha KpUBOM TUTPOBaHU. MeTalmmoXxpomMHble HHIUKATOpHL. [IpuMepsr

KOMITNICKCOHOMETPHUICCKUX OHpC}IGJ’IeHI/Iﬁ



DK3aMeH M0 AUCLUIIIIMHE COCTOUT U3 ABYX yacTeil: Ha sk3aMeHe cTyaeHTy npeaiaraercs
OTBETUTH Ha 2 TEOPETUUECKUX BOIPOCA U PELIUTh PACUETHYIO 3a7auy. OTBET Ha KaXKIbli
BOIMPOC OMJIETa OLIEHUBACTCA OTAENbHO. [Ipy BRICTaBIIEHNH OIICHKH 332 OTBET YUUTHIBAIOTCS
OTBETHI CTY/IEHTA Ha JIONIOJHUTENIBHBIE BOIIPOCHI NpenoaaBatens. OTaenbHas OlleHKa 3a
OTBETHI HA JOIOJHUTEIbHBIE BOIIPOCHI HE CTABUTCH.

ITokazarenu Kpurepun

OTBeTsI 110 BOmpocaM OuiieTa COJIep’KaHNE OTBETA COOTBETCTBYET IIOCTABJIEHHOMY BOIIPOCY
packpbIBaloTCA HauboJsee 3HaUUMbIe (PaKThl, HAYYHBIE
MIOJIOKEHHUS, COOJIOJACTCS JIOTHYECKask OCIEe0BATEIbHOCTD
B M3JIO’)KEHUU MaTepuaa

OTBeTHI HAa JOITIOJIHHUTCIIbHBIC COACPKAaHNUC OTBETA COOTBCTCTBYCT IOCTABJICHHOMY BOIIPOCY
BOITPOCHI PACKPbIBAIOTCA HauoOoee 3HaYMMEIE (l)aKTI)I, Hay4YHbIC
ITOJIOXKCHHUA, CO6JIIO[[3€TC$I JIOTUYCCKYIO ITOCICA0BATCIIBHOCTD
B U3JI0OKCHUHN MATCpUall

OTMETKa «OTJIHYHOY» BBEICTABIISICTCS CTYACHTY, CCJIN: MaTCpHUall YCBOCH B IIOJIHOM O6”béMe;
CTYACHT UMCCT BCECCTOPOHHEEC, CUCTCMATUICCKOC 1 FJ'IY6OK0€ 3HAaHHUC yqe6Horo npeameTa,
BJIaaCCT H606XO,I[I/IMBIMI/I YMCHUSMHU U HABBIKAMH, TepMI/IHOJIOFHeﬁ.

OTMETKY «X0pOII0» IIOJy4YaeT CTYACHT, €C/IU: B YCBOEHUU MaTepraia UMEIOTCS
HE3HAYUTEJIbHBIE IIPOOEIIbI, N3JI0KEHUE MaTepHrala HEA0CTATOYHO CUCTEMAaTU3UPOBAHO,
OTJZI€JIbHBIE YMEHHSI U HABBIKM HEJOCTATOYHO YCTOWUYNBBI;

OrmeTka «YAOBJICTBOPUTEJIBbHO» CTAaBUTCA, €CJIM B YCBOCHUHU MaT€pHrajia UMEIOTCA
HpO6€J’IHZ MaTepHrall U3J1ara€Tcst HE CUCTEMATU3UPOBAHO, OTACIIbHBIC YMCHUA HCJOCTATOUYHO
YCTOI>'I‘II/IBLI, BbBIBOJIbI 1 O606H.[CHI/IH APTYMCHTHUPOBAHbI cna60, B HUX JOITYCKArOTCH OIJ_II/I6KI/I,
OCHOBHOC COACPIKAHUC MAaTCpHajia HE YCBOCHO B ITOJTHOM 00BEMeE.

OneHka «HeyI0BJIeTBOPUTEIbHO» COOTBETCTBYET (DparMEHTapHOMY 3HAHHUIO IPEIMETa,
HENpPaBWJIbHOMY OTBETY JINOO HE OTBETY HAa BOIIPOC.



Kputepuu onieHuBaHus 0TBETOB HA IK3aMeHe:

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

OneHoyHAasl MIKAJIA

4

5

3HaTh: TEOPETHUYECKHUE OCHOBBI
AHAITUTHYECKON CYLIECTBO
peakuil U MpOoIECCOB, UCIOJIB3YEMBIX B
aHaJIUTUIECKOU XUMHHU, MPHUHOUIBI W
00JacCTH UCTOJB30BaHUS KJIACCUICCKUX
METOJIOB XHMMHUYEeCKoro aHaimu3a. mertsb
MIPE/ICTABIICHHE 00 OCOOEHHOCTSIX
00BEKTOB aHAJIN3A.

XUMHU,

Bmaneer kimaccmaecKnMu
METOaMH aHaIn3a
HEOPraHUYECKHUX BEILECTB,
MOHUMAET UX MPEUMYIIECTBA U
HEIOCTATKH; BJIaJeeT HaBbIKAMU
HUCITIOJIB30BAHUS CTaHIIapTHI)IX
AHAJIUTUYCCKUX MCTOI0B
I/I3Y'-IGHI/I$I BCILICCTB pa31qu0171
HPUPOIBL.

Bnageer kiraccuuecKMMH METOJaMH
aHaJIM3a HEOPraHUYECKUX BEIIECTB.
IIOHHUMACT UX HpeI/IMYIlIGCTBa nu
HEIOCTATKU,

BJIa/Ie€T HaBbIKAMHM KOMIIJIEKCHOTO
MCIIOJIb30BaHUS CTaHIaPTHBIX
AQHAJITMTUYECKUX METOJIOB U3YYECHUS
BEILECTB PA3JIMYHON IPUPOJIBI;

CIOCOOEH IPaMOTHO
MHTEPIPETUPOBATH PE3YJILTAT
JKCIIEPUMEHTA;

Bnageer kiraccuueckuMu
METOJaMH aHajInu3a
HCOpFaHI/I‘IeCKI/IX BCIICCTB.
IIOHUMACT UX HpeI/IMYHIGCTBa 158
HEIOCTATKU,

BJIJICET HABBIKAMU KOMILIEKCHOTO
WCIIOJIb30BaHUsl CTaHIaPTHBIX
AQHAJIMTUYECKUX METOJIOB
W3Y4YECHUS BELECTB Pa3IndHON
IPUPOLBL,

CHOCOOEH rPaMOTHO
MHTEPIIPETHPOBATH PE3YIIbTAT
IKCTIIEPUMEHTA;

YMeer pemaTh TUIOBBIE 3aa4U
0 AaHATUTUYECKON XUMHUU

VYMmeer pemiath KOMOMHUPOBAaHHBIE
3a/1a4y 110 AHAIUTHYECKOW XUMUHU

VYwMeer pemars 3a1auu
MOBEIIIEHHON CII0KHOCTH 10
AHATUTUYECKOU XUMHU




YMmerh: IIOAroTaBJIMBAThb 00BEKTEI
HUCCIICAOBAaHUA IJId aHaJIn3a, NPOBOJUTH
SKCHICPUMCHTAJIBHBIC HCCICAOBAHUA 110

3aJJaHHOM  MeToaMke, paboTath Ha
armaparype, IIPUMEHAEMOU B
AHAJIMTHYCCKHUX HUCCIICAOBaHUAX,

NPUMEHSITh OCHOBHBIC 3aKOHBI XUMUU TTPU
00CYXXJICHUU TOJTYYCHHBIX PE3yJIbTaTOB,
MOJTOTOBUTh OTYET O BBITOJHCHHOM
pabote

Birageer 0a30BbIMH HaBBIKAMU
UIECHTU(UKAITIY U U3YICHUS
CBOMCTB HECIOKHBIX BEIIECTB

Brnaneer HaBbIKaMu
UICHTU(UKAIIUY ¥ U3YICHHS
CBOMCTB OTAEIBbHBIX KJIaCCOB
BELIECTB (MaTEPUAJIOB),
HpaBI/IJIBHOI‘ (0] HpOTOKOJII/IpOBaHI/ISI
OIIBITOB

Biiageer HaBbikamu
UACHTU(DUKAIIMYI U U3YYECHUS
CBOWCTB BEILIECTB U MAaTEPHUAJIOB,
MPABUWIBHOTO MTPOTOKOIUPOBAHHUS
ONBITOB

YMmerb: NpOBOAUTH  IIPOCTHIE
ornepauuu  (KnaccupUKalMs — BELIECTB,
cocTtaBiieHHEe (OPMYN, CXEM IPOILECCOB,
NEPBUYHBIN aHAIU3 PE3yJIbTaTOB U T.I1.) C
y4eToM  OoOLMX  3aKOHOMEpHOCTEH,
bopMynupyeMbIX B paMKax
AQHAJTUTUYECKON XUMHUH

YMeeT npoBOAUTH aHAIIU3
HOJTYYEHHOTO BEIIECTBA OJJTHUM
U3 CTaH/IAPTHBIX METO/IOB.
JlomyckaeT OT/eNbHBIE OMINOKH
npu 0opopMIICHUN TIPOTOKOIIA
IKCTIEpUMEHTA

YMeeT npoBOIUTh aHAIU3 IO
npeJaraeMoil MeToIuKe,
UACHTU(DUKAINIO U HCCIIeI0BaHUE
CBOICTB BEILIECTB U MaT€pPUAJIOB.
YmeeT 0popMISATh pe3yiabTaThl
SKCTIEPUMEHTA ¢ HEOOJIBIIIUM
KOJINYECTBOM 3aMEYaHUI

YMeeT BBINOJIHATh
JIeMOHCTPATUBHBIE OIBITHI 10
XUMHUHU; TPOBOJUTH KOMIUIEKCHBIN
aHaJIu3 U UCCIIEZIOBaHUE CBOICTB
IMOJIYYCHHBIX BCUICCTB U
MaTepuanoB. YMeeT opopMIIsITh
pe3yJIbTaThl SKCIIEPUMEHTA B
COOTBECTCTBHUHU C 3as1BJICHHBIMU
TpeOOBaHUSIMU

Baaners: TEOPETUYECKUMU
IIPEJICTaBICHUSIMU AHAJINTUYECKOU
XUMHUHU, OCHOBAMHU XHUMHUYECKHUX METOA0OB
aHallu3a HCOPraHN4YCCKUX n
OpraHMYECKUX COEIMHEHU,
METO10JIOTHEl BEIOOpA METOIOB aHANIN3A,
HMCETb HaBBIKM HUX TMPUMCHCHHA IIpH
IPOBEJCHUN AHATUTHUYECKUX pPEaKIMH

Nwmeer npeacrasieHue o
COACPIKAaHNU OAVCIIHUILIINHBI
AHaAJIMTHYCCKAas XUMUs, 3HACT
TEPMHUHOJIOT'MIO, OCHOBHBIC
3aKOHBI XMUMHWH, HO JOIMYCKAacCT
HETOYHOCTHU B ()OPMYIHPOBKAX

Nwmeer npeacrasieHue o
COJIEP’)KaHUU Kypca, 3HAET
TEPMHUHOJIOTUI0, OCHOBHBIC 3aKOHBI
1 NOHUMACT CYIIHOCTDb 06HII/IX
3aKOHOMEPHOCTEN, U3Y4aEMBbIX B
paMKax aHAIIMTUYECKON XUMHUHU

NwmeeT geTkoe, 11eN10CTHOE
MPEJCTABICHUE O COJICPKAHUH
Kypca 1 O0IINX 3aKOHOMEPHOCTSIX
XUMHUYCCKUX HpOIleCCOB,
1/13yqaeMr,1X B paMKax
aHAJIMTUYECKOM XUMUU

Bnaneer kitaccnmueckuMu
METOIaMH aHaInu3a

Bnaneer kiaccmueckuMu METOIaMU
aHaJM3a HEOPTaHUYECKHUX BEIIECTB.

Bnaneet kiaccuueckumu
METOJaMHM aHaInu3a




JUIE  ONpEIeIICHUS
pPa3IUYHBIX 00BEKTAX.

DJICMCHTOB

B

HEOPraHMYECKUX BEIIECTB,
MOHUMAET UX MPEUMYIIECTBA U
HEJIOCTATKH; BJIaJIC€T HaBbIKAMU
UCIIOJIb30BAaHUSI CTaHIaPTHBIX
AQHAJUTUYECKUX METOJIOB
M3Yy4YEHUs BEIIECTB Pa3InyHOM
MPUPOJIBIL.

IIOHUMACT UX IMPEUMYIIECTBA U
HEOOCTAaTKU,

BJIaJICET HAaBbIKAMU KOMILIEKCHOTO
UCIOJIb30BaHUs CTaHIaPTHBIX
AQHAIUTUYECKUX METOJIOB U3YyUEHUS
BEIIECTB Pa3IN4HON MPUPOIbL;

CIOCOOEH I'paMOTHO
UHTEPIPETHPOBATH PE3YIIbTAT
OKCIICPUMCHTA,; BJIaJJCCT HABbIKaAMU
penieHus yueOHBIX 3a1ad4 110
AQHATMTUYECKON XUMUHU

HEOPTraHWYECKHUX BEIIECTB.
MOHUMAET UX MPEUMYIIECTBA 1
HEIOCTATKU;

BJIAJICCT HABBIKAMU KOMILIEKCHOT'O
UCIIOJIB30BAaHUs CTAHIaPTHBIX
AHAJIUTUYECKUX METOJIOB
M3YYEHHUs BELIECTB Pa3InYHON
IIPUPOLBL;

CIOCOOEH IPaMOTHO
MHTEPIIPETHPOBATh PE3YIIHTAT
9KCIIEPUMEHTA; BIIaJICeT
HaBBIKAMHU PEIICHHs y4eOHBIX
3aj1a4 1Mo aHAJMTUYECKOW XUMHHU




[Iporpamma cocrasieHa B coorBeTcTBUH ¢ TpeboBanusamu PI'OC BO no HampapieHHuo
nonrorosku 04.03.01 Xumwus.

Pa3paboTumnkmu:

JIOLICHT I'.H. Kopouiesa \M O~
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JIOLIEHT H.®. AnpenkoBa ,:"; P
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[Iporpamma cocraBnena B coorBeTcTBuM ¢ TpeboBanussmu PI'OC BO no HanpaBiieHUIO
noarotoBku 04.03.01  Xumwus.

[Tporpamma paccMoTpeHa Ha 3aceAannu Kadeapbl aHATUTHYCCKON XUMUH

«18 » mas 2023 r.  IIpotokon Ne 6

3aB. kadenpoii, mpod. [Ipoiinakos A.T'.

Hacmoswas npoepamma, ne modicem dbims 6ocnpouszsedena Hu 8 Kakou ghopme b6e3
npeoeapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuxa npocpammol.



