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1. IIEJIM OCBOEHUSA JTUCHUITJIUMHBI

Ilensto 0OCBOGHHS JMCHHUIUIUHBI «AHANIMTHYECKAs XUMMA» ABIsgeTcs oOydeHHE CTYAEHTOB
TEOPETHUECKMM H IPAKTHUYCCKHM OCHOBAM XHMHUYECKHX, (U3MKO-XMMHUECKUX ¥ (PU3HYECKHX
METOJIOB KOJIMYECTBEHHOrO aHalIN3a U HJSHTH(HUKAIIUH BEILECTBR.

3adaua (UCLMIIIMHLI COCTOUT B TOM, YTO HA OCHOBAHHH IIOJYUEHHEIX TEOPETHUSCKHX 3HAHMMH
M TNPaKTHYECKOrO OBJIAZieHHsi METOJAaMH aHajlk3a, a TaKKe METOJaMH pacyera pe3yJbTaToB
JKCIIEPUMEHTA, CTYASHTHI MOTJIH [IPABHJILHO BBIOHPATh METObI AHAJIH3A BEILECTB B COOTBETCTBHH C
[OCTABJICHHOH I11epe]i HUMH npobnemMoi, pa3paboTars cxeMy aHanu3a, NPaKTUYECKH IPOBECTH €ro U
HHTEPIPETUPOBATH [TOJIYUEHHBIE Pe3Y/IbTATHL.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JlucupmiHa «AHaJIMTHYecKass XUMHA» OTHOcUTCs K 0a30Boi 4acTH y4eOHOro IulaHa
JTMCLMILTHH 1o HanpasiieHuio noAarotoBku 04.03.01 Xumus (kBanmudukauus «baxanaspy).

3. INIAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUS 110 JUCHHUILJIMHE

[Inanupyemsie pe3yneTaTel OOyYEHHS MO JUCLUIIIMHE, COOTHECEHHBIC C TUIAHHPYEMBIMU
pesynpratamu ocsoeHus OITOIT (koMOeTEHIMAMY M MHAMKATOPaMK LOCTHXXEHHs KOMIICTEHIIUH )

Gopmupyemeie

[Tnanupyembie pe3yssTaThl 0OYHEHHs 110 AUCUMTIIIHHE, B

Haumenosanue

KOMTETEHLIMU COOTBETCTBHH C HH/MKATOPOM JOCTHIKEHHS KOMITETEHLIHH OLIEHO4HOr 0
(kon, conepikanue MHaukaTop NOCTHKEHHUS PesynbraThl 06yueHus no cpencTea
KOMIETEHLIHH) KOMIIETCHLHH JHMCLHMIVIHHE
(00, codepiicanue undukamopa
OrK-1 OIIK-1.1, 3HaeT OCHOBbI 3naem: ocobeHHOCTH OOBEKTOB Bompocsl
Crniocoben (yHAAMEHTALHEIX MOHATHIA W

AHAITU3UPOBATH U
MHTEPIPETUPOBA
Tb pe3yJbTaThbl
XHMHYECKOro
BKCTICPHMEH'I'EI,
HaboneHuH u
M3MEPEeHHId

JAKOHOB XHMHH, aTOMHO-
MOJIEKY/ISIPHOTO YYeHMUH,
CTPYKTYpPbI M (DH3HKO-
XHMHYECKHX CBOMCTB BELIECTBRA;
ocobeHHOCTEH OOBLEKTOR
HCCNeI0BAHHA H TEOPHIO
COBPEMEHHBIX METO0B
HCCIIe0BAHHA, TE!XHHK)’ H
METOAMKH MpPOBEAEHHUA
IKCIEPHUMEHTOB

OTITK-1.2. Ymeer pazpabarsiBath
W BBICTpaHBaTh MIaH
HCCNeA0BaHKIA Mo pelieHHe
KOHKpETthX 3anay
npogeccHOHANBHOI
neaTenbHocTH; OpMUPOBATEL H
JACHaTh BbIBOILI, MO
pe3yihTaTaM aHalH3a Hexoas 13
00paboTKH INTEpPaTYPHBIX
JaHHBIX M COGCTBEHHB]K
IKCNEePUMEHTAbHBIX, PACHeTHO-
TEOPETHUYECKUX padoT;
IIpHMBHHTh paaﬂu-mme METOAbI
MareMaTHueckoit cbpaboTku
IKCNEPHMEHTANLHBIX JAHHBIX B
NHMHH

OIIK 1.3. BnageeTt HaBbIKaMH
HceaeaoBaHHi CBOHCTE H
cOCTaBa XHMHYECKHX BEILECTB C

dHallu3a, TCOPHPO METOO0B
aHaJH3a

YMeem.' aHEU'IHBHpOB'dTb H
MHTEPIPETHPOBATE PE3YJILTaThI
XHMHYECKHX HKCIEPHMEHTOB,
HaOmoaeHUH U U3MEepeHHH
Bnaodeem: meTonamMu aHanusa
Ha COBPEMEHHOM
aHAIMTHYECKOM 000pyI0BaHHH




HCMOB30BAHHEM COBPEMEHHOIO
aHATHTHYECKOrO 000PYN0BAHNA;
cnocoOHOCTbIO YCTAHARIUBATL
CBA3b MY NPHYHHOH H
CJI€[CTBHEM NPK NPOBEASHHH
XUMHYECKHMX HCCIIeg0BaHuik

MK-3 TIK-3.1. 3naet npasuna 3naem: npasuia Bonpocsi
Criocoben MCITO/Ib30BAHUA 000PYIOBaHMA, HCIIOMB30BAHUA CPE/ICTB
[/IAHUPOBATH K CPE/ICTB H3MEPEHMIT U KOHTPOA HIMEDCHIS i KOHTPOJIA
paspabaThiBaTh COTNAacHo TpeboBaHUAM
0 iy HHCTPYKLHH 110 SKCTUTYaTaLIHiL; Ymeem: TpOBOAWTE KOHTPOJIE
[TK-3.2. YMeeT KOHTpPONUPOBAThH W BHOCHTB MPEeNJIOMKEHUA 110

aJrOpUTM e

p TEXHOMOTHYECKHI NpoLece Moau(HKALHH
aHajn3a Cblpbﬁl,u NPOU3BOACTBA XMMHYECKHX TEXHOJIOrMYECKHX [IPOLIECCOB, B
npomemy:rotmoﬂ BELLUECTB B NEPUOJL €r0 OCBOEHHA; T.4. IPOLIECCOB NepepaboTKu P
H rOTOBOH [IK-3.3 Bnajeet HaBbIKaMy il pep
NPOAYKLIMH ¢ HCTIO/Ib30BaHMA MeTofoB u3ydenns | OTXOHOB, C HCIIOJIL30BAHMEM
NpUMEHEHHEM COCTaBa M CTPYKTYpPhI Hecneayemoro | METO10B XHMHUYECCKOI'O aHaJiu3a
COBpPEMEHHBIX ChIpLA, NPOMEKYTOUHOH H TOTOROH | Bradeem: METOZAMH pacyeTa
TexHonornuecky | MPOAYKUMH MOrpelIHOCTEH aHan3a,
X CpeacTB METOAMKAMHU U3yHEeHHA COCTaRa

HCCIIEOYEMBIX 00BEKTOB

MK-4 IK-4.1 3uaer cranaaprei, 3naem. METOIB] H METOJMKH Bonpocel
Cnocoben RSO E LT R, XHMHYECKOTO aHan3a
pa3paGarbiBaTh OTIpEAENAOLINE NOPANOK : y
MOTORMKH pa3paboTku 1 odopMIeHH Vueem. HPEJBO'HHTB
ik~ OTYETHOI JOKYMEHTALHH Mo XHMHUYCCKHH aHalIn3
i . pe3y/IbTATaM HCCIENOBAHMH U PacTBOPOB, MAaTCPHAJIOB H
Qs pa3paboToK; 00pasLOB H3IEIHH B

L [TK-4.2. YMeeT BbIGHPATh METOLB, | OOTBETCTRHH C TpeGoBaHIAMH
PacTBOpOB, MHCTPYMEHTB! H 060pya0oBaHHe ANA PR
MaTepHasnoB 1 NPOBEACHNA XMMHUYECKOTO aHaIu3a;
HHBIX 00BEKTOR B | ITK-4.3, Bnaneer coBpeMeHHBIMU ACKYMEHTAIIMH
COOTBETCTBHM C | METOJaMH NPOBedeHHUS Bnadeem: metoamu pacuera
TpeCoBaHUAMH 3KCTIEPUMEHTOB 1 HaGoeHHi B NOTPELIHOCTEN aHAIH3a
TexHoMOrHuecko | 0071acTH npodeccHoHanbHol
i HOKymenTauuy | ACATEIbHOCTH
[1K-6 [1K-6.1 3HaeT ocHOBBI (IH3HKO- 3uaem: cniocobel oTbopa npod Bonpocs

Cnocobex
MPOU3BOLNTE
nabopaTopHbie
vccneI0BaHu,
aHATTM3EI
0TOOPaHHBIX
npo6 n obpasuos
JU1A OLIEHKH
9KO/IOTHYECKOro
COCTOSHHA
00BeKToB

XHMHYECKHX METOIOB
HccleloBaHuA 00beKTOB
OKpYKatoLLei cpeabl;

[TK-6.2. YMeeT npou3BOAHTD
naGopaTopHBIE HCCNEL0BAHNS,
3aMephbl, aHATH3bl 0TOOPAHHBIX
NPHPOAHLIX 00pazLoB;
paccunTLIBATh NPEALIBHO
pomycTHMele KoHueHTpaunn (TTIK)
BPEJHLIX BELIECTB TEXHOMEHHOrO
xapakrepa; paborats Ha
aHanuTHYecKoM nabopaTopHOM
00opyn0oBaHHHM;

[MTK-6.3 Baageer meronamu
MPOBEAEHUA IKONOTHYECKOro
MOHHTOPHHTa

00BEKTOB OKPYXKaIOWIEH cpelbl
Ymeem: npoBoUTh
nabopaTopHbIE HCCIIEIOBAHHUS,
aHaM3el 0TOOpaHHBIX PO H
00pa3noB s OLEHKH
3KOJIOTHYECKOI'0 COCTOSIHUS
00BeKTOB

Brnaoeem: meTonamu
POBEJIEHHUS IKOJIOTHYECKOT O
MOHHUTOPHHTA

4. OB bEM U CTPYKTYPA JUCIUIIJIMHBI

TpynoeMkocTh qUCIMILTHHEI cocTaBnseT 10 3aueTHbx enunul, 360 yacoB
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1 Beegenne. TepMmuHsl W onpefieneHus | 3 1-3 | 4 2
B aHATHTHYECKO# XUMHUH.
Knaccudukauus MeToa0B aHaaH3a
2 Mertponoruueckue OCHOBbI | 3 4-5 2 1 Peittunr-
XMMHUECKOro aHanusa KOHTpoJib Ne |
3 Tunsl  XUMUMECKHX peakuuii B | 3 6-9 |12 2
AHATHTHYECKOI XHMHH
4 Meronp! ofHapyKeHHs w3 10- | 12 32 7 ] Peittunr-
HAEHTH(UKALNH 11 KOHTpOJIb Ne 2
5 Xpomarorpaduieckue METOAb! | 3 12- [ 12 1
aHaIH3a 13
6 I'paBUMeTpHUECKHIT METO aHANM3A 3 14- | 10 1
15
7 TutpumeTpHuecKkie MeTOAbl aHanu3a | 3 16- | 20 40 8 1 PeiiTHHr-
18 KOHTponb Ne 3
Bceero 3a 3 cemectp 180 72 72 9 Dk3ameH, 27
1 SNEKTPOXMMHUYECKHe meTonl | 4 1-6 | 20 20 4 2 PeiiTHHr-
aHanusa KouTponb Ne |
) CreKkTpOCKOHYEcKHe MeToabl | 4 6- 10 20 4 2
aHanmuza 10




3 MeTo/ibl ATOMHOM CTIEKTPOCKOMHH 4 11- | 20 20 4 2 PelTHHT-
14 KOHTpOJIhL Ne 2

4 MeTosi Monexynsaphofi | 4 15- | 20 10 2 2

CMEKTPOCKOITHH 17
5 [lpobGooTbop u npoGonoaroTorka. | 4 18 2 2 2 1 Peiituur-

OcHoBHble 00BEKTHI AHANM3A KoHTpoab Ne 3
Beero 3a 4 cemecTp: 180 72 72 9
Hanuuue B nucuunnune KIT/KP
HUToro no gucLHIIIHHE 360 144 144 18 OKk3ameH, 54

4. ObBEM U CTPYKTYPA JUCHHUIIJINHBI

Coaepxanue JIeKIHOHHBIX 3aHATHI Mo qucunmmne (3,4 cemecrp)

1. Beenenne

IlpeveT ananuTHYECKOH XUMHUH, ee CTPYKTypa. METOJ0IOIHYECKHE aCeKThl aHAIMTHYECKO
XHMHH; €€ MECTO B CHCTEME HAYK, CBA3b C NPAKTHKON. 3HaueHHe aHATNTHUECKOH XHMHH B PasBUTHH
€CTECTBO3ZHAHUSA, TEXHUKH, SKOHOMHKH. OCHOBHBIE AHAIHTHYECKHE MPOOJIEMBI: CHHIKEHHE Ipefesa
O0HApY)KEHHUA, MOBBILEHUE TOYHOCTH M HM30OMPATENBLHOCTH, HKCIPECCHOCTH aHANIW3a; aHaIu3 0e3
pa3pylleHHs; JOKallbHBIH aHaJIM3; [OUCTAaHUHMOHHBIM aHajnu3. Buiael ananusza: H30TONHGIN,
JJIEMEHTHBIH, CTPYKTYPHO-TPYNNOBOH  ((YHKUHOHAIBHBIH), MOJCKYJAPHBIA, BeElIECTBEHHBIH,
(aszoBplii. Xumuueckue, Qusnyeckue W OHONOrHYecKHe METOJbl aHamu3a. Makpo-, MHKpPO- H
YIbTpaMHKpOaHAJIN3.

OcHOBHBIE 3TAIbI PasBUTHA AHAIUTUYECKOH XWMHH. COBpeMCHHOC COCTOAHHC H TCHICHLMH
Pa3sBUTHA AHAJIUTHYECKOH XHUMHH: HHCTPYMCHTAJIM3allUiA, daBTOMATH34dllUA, MaTreMaTH3alusd,
MHHHATIOpH3allHs, YBEJIHYECHHE JIOJIH (bHSPI‘ICCI{HX METOAOB, MEPEXO0d K MHOTOKOMIIOHCHTHOMY
aHallu3y, co3J1anue CEHCOPOB K TECT-METO0B.

2. MeTpoJtorudecKHe 0CHOBbI XHMHYECKOT0 AHAJIH3A

OCHOBHEIC MCTPOJIOrHHYECKHE TIOHATHA H NpeacTaBJ€eHUuA. H3MEPEHHE, METOIObI H cpeacTrea
M3MEPEHHH, METPOJIOrHYecKHe TpeOOBaHMS K pPe3ynbTaTaM HM3MEPEHHIl, OCHOBHBIC NPHMHLMILI M
Crocobsl 06ecTIeYeHNs JOCTOBEPHOCTH PE3y/IbTaTOB M3MepeHui, nmorpeiHoctd. OCHOBHEBIE CTAAUK
XHMHYECKOro aHajin3d. Bribop Merojga aHanM3a M COCTaBNeHHE CcXeM aHanu3a. AGCOMIOTHBIE
(6e33Ta)IOHHBIE) M OTHOCHTENLHEIE METOMALI aHAIM3a. AHAMMTHYECKHI CHrHai ¥ nomexd. OObeM
HH(bOpMaU,HH B aHanmuTH4YecKoM curgane. CnocoOwl OIIpENEIIEHHA COJACPIKaHuA 110 JaHHBIM
AHATHTHYCCKUX M3MEPEHHI.

OCHOBHEIE XapaKTCpHCTHKH METOMa aHajlu3a: NPaBAIIbHOCTE H BOCHPOH3IBOJAHMOCTD, KOB(l)ClJHLII/IE:HT
YYBCTBUTEJILHOCTH, TIpEAeNn OOHApyKEHWA, HIDKHAS W BEPXHSASA TPAHHIBl  OIpeJesseMbIX
copepikannid. Knaccmpuxaumss norpemHocreif aHammsa. Cucrematmueckue M CilyudaiiHbie
norpemtHocTd. ITlorpemHoCTH OTHENBHBIX cTaguil Xumudeckoro adanuza. Crnocobbl OIEHKH
TIPABHJIBHOCTH: HCIIOJIE30BAHHE CTaHAAPTHBIX 06}’)33].[03, METON ,[[DGEIBOK, METOO BapbHPOBaHHA
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HABECOK, COIOCTaBJIEHHE C ApYTMMH Meroaamu. CraHmapTHeie 00pasilbl, HX H3TOTOBJICHUE,
arrecraius M ucnonbsosanue. CratucrHyeckas o0paGoTKa pe3ynbTaToB H3MepeHWH. 3akoH
HOPMAJIBHOIO pacCIpe/eIcHus Cayyaiineix ommbok, t- u F-pacnpenenenus. Cpeanee, mucmepcus,
cranfiapTHoe oTkioHenue. [IpoBepka TrHIIOTE3bI HOPMANBHOCTH, THMIOTE3bI  OJHOPOJHOCTH
pesyneratoB u3MepeHui. CrnocoObl oneHku mnpasuiabHOCTH. CranmaptHele ofpasusl. CpaBHEHHE
JUCTIEPCHH U CPelHUX JIBYX METOROB aHanu3a. PerpeccuonHblil ananus. Mcnonp3oBanue Merofia
HaHMCHBIIHX KBaJApaTOB I MMOCTPOEHU s IrpaayHpoBOYHBIX I"pafl)HKOB.

TpeboBanusa K METPOJIOIHYECKOH OLCHKE B 3aBHCHMOCTH OT o0bekra W nenu anamusza. CriocoBel
[IOBBLILICHHA BOCIPOHM3BOIHMOCTH MW IMPaBUIBHOCTH aHalH3a. OpFaHHBa‘L{HH H METOMJOJIOIHA
METPOJIOTHYECKOTO  oOecrneyeHus ACATEeNbHOCTH  aHAIMTHYECKOH  CiyxKObl.  AKKpeauTanus
aHanuTHyeckux Jnaboparopui. Ilosepka ammaparypsl, arTecTanus HECTAHAAPTHBIX CPEJICTB
H3M€pCHHf‘I H METOJHK aHalli3a.

3. Tunesl XMMHYECKHX PeAKIHIT H MPOUECCOB B AHAIHTHYECKOH XHMUH

OCHOBHBIE THIIBI XHMHYECKHX peaKuHﬁ B AQHAJIUTHYECKOH XHUMHH: KHCIOTHO-OCHOBHBIE,
KOMILIEKCOOOPa3soBaHus, OKHCIIEHHA-BOCCTAHOBNECHHUA. VICroNp3yeMble MPOLECCHL  OCaXKICHUC-
pacTBopeHue, 3KcTpakuus, copbuns. KoHcranTel paBHOBecHs peakuuii u npoueccoB. CocTosiHue
BCLIECTB B HJICAIBHBIX H peaIbHBIX cucTemax. CTpyKkTypa pactBopureneii u pactsopa. ConpBararnms,
HoHM3auus, aucconmanud. [loeneHue 3MEKTPOMMTOB M HEINEKTPONMTOB B pacTBopax. Teopus
Hebas-Xrokkens. KoaddunuenTsl akTUBHOCTH. KoHIEHTpaunoHHBIE KOHCTaHTHL Onucanue
CIIOKHBIX paBHOBecHH. OB1I1as U paBHOBECHAs! KOHLEHTPALMH. Y CIIOBHBIC KOHCTAHTEL

Kucnorno-ocnosusie peakiun, CoBpeMeHHbIe NPEACTaBACHU 0 KUCIOTaX M OCHOBaHHAX. Teopus
bpencrena-Jloypu. PaBHoBecHe B cHcTeME KHMCIOTa - CONPSYKEHHOE OCHOBAHWE W PACTBOPHTEb.
KoHcTaHTel KHMCIOTHOCTH W OCHOBHOCTU. KHCIOTHBIE W OCHOBHBIE CROHCTBA paCTBOpHTeHEfI.
Koncranra aABTONPOTONH3A. Biusinue TIPHPOABLI PAaCTBOPHTCII Ha CHJIY KHCJIOTBI H OCHOBAHHA.
Husenupyrommii u mudgepenumpyrommii s ekt pacrsopuresis.

Kucnorso-ocHoBHOE paBHOBECHE B MHOIOKOMIIOHEHTHBIX cHCTeMax. bydepHbie pacTBOpbl U HX
cpoiictBa. bydepnas emxocTs. Beruncnenus pH pacTBOpOB He3apsIKEHHBIX H 3apSKEHHBIX KUCJIOT U
OCHOBaHMH, MHOTOOCHOBHBIX KHC/IOT H OCHOBaHMH, CMECH KHCJIOT X OCHOBaHUIA,

Peakuuu KOMHJIEKCDDﬁpa'JOBaHﬂH. Tunel KOMIIIEKCHBIX COCHHHCHHﬁ, HCIIOJIb3YCMBIX B
ananuTryeckoil xumun, Knaccudukauns KOMIUIEKCHBIX COSIUHEHUH 110 XapakTepy B3anMoIeHCTBHS
METaJUI-IMTaf/l, 10 OJHOPOIHOCTH JIMIaHJa W LEHTPAIbHOrO HOHa (KOMIIEKCO0Opa3oBaTes).
CpolicTBa KOMIJICKCHBIX COEIHHCHMI, HMCIOIIHE AHAIMTHYECKOE 3HAYCHHE: YCTOMYMBOCTD,
pacTBOPHMOCTD, OKpackKa, JICTY4YCCTb.

CryneHdatoe  KomiuiekcooOpaszopanue. KonHuecTBeHHBIE  XapakTEPUCTHKH  KOMITJIEKCHBIX
COEJIMHEHHH: KOHCTAHTBI YCTOMYMBOCTH (CTymNeHUaThIe W odmue), GyHKuusa obpazoBaHus (cpeaHee
JJUTaHTHOC tIHCJ’EO), (byHI(I_IH)I 3aKOMITJICKCOBAHHOCTH, CTCIIEHb OﬁpaSOBaHHﬂ KOMIIIEKCA. (DEKTOPBI,
BJIMAIOLINE HAa KOMIIJIEKCOOOPA30BaHUE: CTPOCHHUE LIEHTPALHOrO aTOMa M JIMTaHJa, KOHIEHTpalus
KOMIIOHEHTOB, pH, HOHHad cuia pacTBOpa, Temmeparypa. TepMOIMHAMHYeCKas W KHHETHYECKas
YCTOHYHBOCTE KOMIUIEKCHBIX COSIMHEHUH.

BnusHue  KOMIUIEKCOOOpa3OBaHUS HA  PAcTBOPHMOCTH  COEJAMHEHHH, KHCIOTHO-OCHOBHOE
PaBHOBECUE, OKHCIIUMTE/IbHO-BOCCTAHOBUTEILHBIM MOTEHIMAN CHCTEM, CTAOHIM3ALUIO Pa3TMUHBIX
CTeneHe OKHCIeHHA 3eMEeHTOB. CriocoObl MOBBIMICHUS YyBCTBUTEILHOCTH M H30HPATENBHOCTH
aHaJIM3a C UCII0JIb30BAHUEM KOMILIEKCHBIX COSJIMHEHHH.
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Teopernyeckne OCHOBBI B3aMMOACHCTBHA OPraHMYECKWX PEAreHTOB ¢ HEOPraHWYECKMMH HOHAMH.
BimstHue uX 0pUpOJbI, pacronoxeHus (QYHKIMOHANLHO-aHANHTHYECKUE TPYII, CTEPEOXMMHH
MOJIEKYJl peareHTa Ha €ro B3aHMOJCHCTBHE C HEOPraHMYECKHMMH HoHamH. Teopus anHamoruii
B3aHMOJCHCTBHS MOHOB METAUIOB ¢ HeopraHuyeckumu peareHtamu turma Hp,O, NH; u H;S u
KHCJIOpOJ1-, a30T-, CEPOCONAEPIKAILMMI OPraHHYeCKHMH peareHTaMu. OCHOBHBIE THUIIBI COEJHHEHHI,
00pa3yeMBIX ¢ yJaCTHEM OpPTraHHYECKHX DPEareHTOB. XeNnaThl, BHYTPUKOMILIEKCHBIC COCIMHEHHS.
DaxTopel, ONpENeNIONIME YCTOMYHBOCTh XenartoB Baxueiilmve opraspueckse peareHTEl,
NpHMEHAEeMble B aHaJIM3€ JJIA pasjiesieHus, ODHApyKEHHs, OMPEeNeICHHA HOHOB METAIIOB, JUJis
MAaCKHpPOBaHHA H HAEMACKHPOBaHHA. OpraHqucxHe pearcHThl A OpPraHHYeCcKOro aHalv3a.
BosmoyxHOCTH MCNONB30BaHHMA KOMIUICKCHBIX COCAMHCHUI U OPraHHYECKUX PEareHTOR B Pa3TUYHbIX
MeTOoJIax aHaJIH3a.

OKHCINTE/IbHO-BOCCTAHOBHTEIbHbIE PEAKINH, DIEKTPOIHBIA NoTeHnuman. YpasHenue Hephera.
Cranjapripii ¥ GopmaneHelii noteHuuansl. CBsA3b KOHCTAHTHI PABHOBECHS CO CTAHJapPTHBIMH
noteHuManamy. HarpasieHue peakuuu OKHUC/EHUS M BOCCTAHOBNEHHS. DaKTOPHI, BIAMAIOIME Ha
HallpaB/ICHUE OKHCIIHUTEILHO-BOCCTAHOBHTENBHEIX peakiui. [IoHATHE O CMElUaHHBIX MMOTEHLHAIAX.
MexaHu3Mbl OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIIHIA.

OcHoBHBIE HCOPraHH4YeCKHE H OPraHHYCCKHE OKHCIIMTENH H BOCCTAHOBHUTEIH, NPHMEHSAEMBIE B
aHanuie. MeTo/ibl NPpEeJBAPHTEIEHOT0 OKHCIIEHUS U BOCCTAHOBJICHUS ONPEACIIEMOro 3JIEMCHTa.

IIpoueccer ocamaenus U coocaskienusi. PaBHoBecue B cucteme pacTBop - ocagok. Ocaaku M ux
cpoiictBa. Cxema obpaszoBanus ocanka. Kpucramdeckue W aMOpPQHBIE OCAAKH. 3aBHCHMOCTH
CTPYKTYPBI OCaJKa OT €r0 HHAMBHAYAIbHBIX CBOMCTB M YCIOBHUH OCa)c/1leHHs. 3aBUCHMOCTh (DOPMBI
ocajika OT CKOPOCTH 00pa3oBaHHs M pOCTa NEpBUYHBIX uacTHll. DakTOpbl, BIUAIOIIHE HA
pPacTBOPUMOCTh OCAAKOB: TEMIIEpPAaTypa, MOHHAasA CHNa, JIeHCTBUE OJIHOMMEHHOTO HOHA, PEeaKkiuu
NPOTOHM3ALMH, KOMIIIEKCO00Pa30BaHus, OKHCIEHUA-BOCCTAHOBIIECHHS, CTPYKTYpa W pa3Mep YacTHLI.
Yenosus nosyyeHds KpHCTAUIMYGCKHX oOcajkoB. ['omoreHHoe ocaxzaeHue. CrapeHue ocajka.
ITpuunnel 3arpasHenus ocaaka. Knaccubukanus pasavyuHelX BHAOB coocaxaeHus. ITonoxurensuoe
M OTpHIIATEILHOE 3HA4YeHHe fABJIEHHA coocaxjeHua B aHamuze. OcobeHHocTH 0OpasoBaHHs
KOJUIOMAHO-UCIIEPCHBIX chcTeM. Vcronp3oBanue KOMIOMIHBIX CHCTEM B XUMHUYECKOM aHAJIU3E.

4. MeToant obHApYKeHHSI H HAeHTHPHNKALNH

3ajauu ¥ BeIOOp Meroja OOHapyXeHHs W UISHTHOUKALMHM AaTOMOB, HOHOB M XHMHYECKHX
coenuuenuit. JIpoOuelii M cucTemarHueckuil aHanni. DusMyecKHe METOAbl OOHAPYXKEHHS H
WICHTH(HUKALMY HEOPraHWYECKHX H OPraHMYecKuX BelecTB. MHUKpOKPHCTAIIOCKONMHUECKHI
aHaIN3, NHPOXUMHYECKHH aHanu3 (OKpallMBaHHE IUIAMEHH, BO3rOHKa, o0pa3oBaHHe IEpIIOB).
Kanenbupiii  asanui. AHanM3  pacTHpaHueM MOPOIUKOB. XpomarorpadMuecKkue MeTOHbl
KAYeCTBEHHOI0 aHaliM3a. DKCIPECCHbIH KaueCTBEHHBIH aHAllU3 B 3aBOACKHUX M MOJEBLIX YCIOBHSIX.
[IpyMepsI MpakTHYECKOTO MPUMEHEHHS METOA0B O0HAPYKEHHS.

4.1. MeTo/b1 BbIIeJICHUS, PA3AeJeHI H KOHUCHTPHPOBAHHUH

OcHoBHBIE METOIBI pa3sieNeHus H KOHLEHTPHPOBAHMA, HX POJIb B XMMHYECKOM aHaId3e, BHIGOp M
onenka. CoveraHue METONOB pasjieNleHHs! W KOHUECHTPHPOBAHHWS C METOMAMH OTpPECICHHS;
ruOpuaHble MeToel. OOHOCTYIEHYATEIE ¥ MHOTOCTYIIEHYATRIE MPOLECChl pasjenenus. KoHCTaHTs
pacipenenenus. Kooddunuent pacnpepenenus. Crenenb wusBieueHus. Daxtop pasjiescHus.
Koapuument koHIEHTpHPOBAHUSL.



Meroab1 sxcrpakuuun. TeopeTHueckne OCHOBBI METOZOB. 3aKOH pacrpeneneHus. Knaccudukaumns
SKCTPaKIHOHHBIX MpoueccoB. CKOPOCTh 3KCTpAaKUMH. THIIBI SKCTPAKIIMOHHBIX CHCTEM. YCIOBUS
OKCTPAaKLUUM HEOPraHWYeCKHX M OpraHuueckux coeauHeHuf. Peoxcrpaxumus., Ilpupoma w
XapaKTepPUCTUKA IKCTpareHToB. PasneneHie U KOHICHTPUPOBAHHE 3JIEMEHTOB METO/I0M 3KCTPAKIHMH.
OCHOBHBIE OpPraHMYECKUE PEAreHThI, MCIOJNbL3yeMble U pa3JIeNieHHsT DJIEMEHTOB METOAOM
oketpakiuu.  CeneKTHBHOE — pas[eNeHHe  9JIEMEHTOB  METOZAOM  1oabopa  OpraHd4eckHx
pacTBopuTeneit, nsmenenue pH BoaHoi (a3l MackupoBaHUs M eMaCKHPOBAHU.

Meroapl ocaikaeHHs H coocaxiaeHnsn. [IpuMeHeHHe HEOPraHUYECKHX U OPTAHHYECKMX PEarcHTOB
nns  ocaxaenus. CrocoObl paszfeneHus oOCaXACHUEM JHO0 pPACTBOPEHMEM IIPH  Pas/IHUYHBIX
3HaueHuaX pH, 3a cuer 00pa3oBaHMs KOMIUIEKCHBIX COCAMHEHHMH W NPUMEHEHHS OKHCIIHTEIIbHO-
BOCCTAHOBUTENBHBIX peakuui. I'pynnoBbie peareHTsl M NpeABABIIeMble K HUM TpeOOBaHH.
XapakTepHCTHKH MAaJlOPaCTBOPHMBIX COGAMHEHUH, Haubojiee 4acTo HCIOJb3YEMBIX B aHAIH3E.
KoHuUeHTpHpOBaHHE MHKPODJIEMEHTOB COOCRXJICHHEM HAa HEOPraHWYeCKHX M OpPTaHHYECKHX
HOCHUTEJISIX (KOJIeKTopax).

4.2. Xpomatorpadgudeckne MeToabl AaHAJIH3A

Onpeaenenne  xpomarorpaduu. IloHdarue o NOABMXKHOH M HenojaBWXHOH  (hazax.
Knaccupuranms METonoB MO arperaTHOMY COCTOSHHIO TTOABIDKHOH M HemoaBwxHoOW ¢as, mo
MEXaHH3MY pa3feNeHHus, M0 TEXHHKE BBIMONHEHMS. CrocoObl TONMYUYEHHS XpPOMATOrpamMMm
(bpoHTaNbHBIA, BBITECHUTENbHLIA, 9MI0eHTHBIH). OCHOBHBIE MapaMeTpbl  XPOMATOTPaMMBIL.
OcuoBroe ypapnenue xpomarorpapuu. CenextuBHOCTE K 3G (QEKTHBHOCTE XpomaTorpaduueckoro
pasgenenus. Teopust teopernmyeckux Ttapenok. Kuoernueckas teopusi. Paspeienue kax Qaktop
ONTUMHU3ALMKM  XpomaTorpadguueckoro  mpouecca.  KauecTBeHHBIH M KOJMYECTBEHHBIH
XpomarorpaduuecKkui aHaius.

I'azoBan xpomartorpadusn. I'azo-agcopOumonnas (razo-reepaodazHasi) U razo-KHAKOCTHAsI
xpomarorpagus. CopOeHTbl M HocuTenH, TpeboBaHus K HMM. Mexanusm pasnenenus. Cxema
razoBoro xpomarorpaga. Kononku. JIeTeKTOphI, HX YYBCTBUTEJIBHOCTD H CEJICKTHBHOCTb. ObnacTi
PUMEHEHUS ra30BOH XpoMarorpadu.

Kuakocrnasa  xpomarorpadusi.  Buasl  kuakocTHOH — xpomatorpadguu.  Ilpenmymecrsa
BbICOKO3(ppexkTUBHOH xUAKOCTHOH XpomaTorpaduu (BOXKX). Cxema suakocTHoro xpomarorpada.
Hacocsl, konoHKH. OCHOBHBIE THIBI A€TEKTOPOB, HX YYBCTBUTEIBHOCTD H CEJICSKTHBHOCTb.

AxcopOudonnas KuAKOCcTHas xpomarorpadmus. HopmansHo-(asoBbii M obpauieHHO-(ha30BbIH
BapuaHTbl. [lonspHple ® HenosispHble HEMOABMKHBIE (pashbl M NPUHOMIBLL HX  BbIGOpa.
MoauduuupoBanuble cuaukarend kak copOeHtbl. IloaBukHple (assl U MPHHIUNBI HX BhIOOpA.
Obnactu npUMeHEeHH aacopOLMOHHOH KMAKOCTHOH XpoMaTorpadum.

Honoobmennas xpomarorpadus. Ctpoenne u QU3NKO-XHUMUYECKHE CBONHCTBA MOHOOOMCHHHKOR.
HonoobmenHoe paBHOBecue. CelleKTHMBHOCTb HOHHOrO oOMeHa M (DaKTopbl €ro OmnpejeNsioue.
Obnacty npumeHenus HoHooOMeHHOH Xpomarorpaduu. HMonnag xpomarorpadus xak BapHaHT
BBICOKO3((EKTHBHON HOHOOOMEeHHOH xpomarorpaguu. OcCOOEeHHOCTH CTPOEHHS M CBOMCTBA
COpOECHTOB Ml MOHHOH Xpomarorpadguu. OHOKOJIOHOYHAS #  JABYXKOJOHOUHAS HMOHHAS
xpoMarorpadus, HX TNpeUMyLIecTBa M HemoctaTkd. VoHoxpoMmarorpaduueckoe omnpeaeneHue
KaTHOHOB M aHHOHOB. MoH-napnass u nuranjgooOmenHass xpomarorpagmus. OOumme npuHUMIEL
[TogsuaHbIE W HENOABHIKHBIE (pa3bl. OBNACTH MPUMEHEHHS.
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IKekao3nonHasi xpomatorpagus. OO6umme npuHUMNOB MeToda. [ToJBHIKHBIE W HETIOJABHIKHBIE
¢aspr. OcoberHocty MexaHusMma paszgeneHus. OnpelenseMble BELIECTBA W 00JaCTH PHMEHCHHS
METO/1a.

[Inockocrnas xpomarorpadmsa. OO6mue npunnunel pasgeneHus. Crnocolbl  nmomyueHHd
IUVIOCKOCTHBIX XpoMarorpamM. PeareHThl A WX MNpOsSBIEHUA. bymadicnas xpomamoezpaghus.
Mexanmsmer pasznenenns. [Ilogswkubie ¢assl. Ilpeumywmecrsa u Hepoctarku. Towkocarounas
xpomamoepagusi. Mexanuamsl passesnerust. CopoeHTsI U OABMWKHBIE (pa3bl. O6nacTH npuMEHeHH .

5. I'paumerpuyvecKuii MeTO/ aHAJIH3A

CylmHOCTh T'PaBUMETPUYECKOT0 aHaiM3a, NMPEHMYIIECTBA M HENOCTAaTKH MeToja. IIpsMmbie H
KOCBEHHBIE METOIbl ONpeneseHHus. BakHeHime opraHMuecKue M HEOPTaHWYECKHE OCaJHTENIH.
[lorpemwHocTy B rpaBUMeTpHuYeckoM aHanuze. OOwag cxema onpeneneHuit. TpeGopanust
ocaxxaeMoi M rpaBHMeTpHucckoii gopmam. M3MeHeHHMs cocTaBa OcCajaka NMPHU BBICYIIMBAHHH H
NpoKaIMBaHKH. TepMOrpaBUMETPHYECKUN aHaTH3.

IIpuMeps! NPaKTHUCCKOro MPAMCHEHHS IPaBUMETPHICCKOr0 MeToa aHanu3a. OnpeaeicHue xKenesa,
ATIOMHUHUS, TUTAaHA B BUJE OKCHAOB. OmpeseNeHne Kalblus ¥ MarHUs; UCTOUYHHKY MOTPEHIHOCTeH
npu UX ompejeneHuH. Meroasl onpeaencHus Kpemuud. IIpuMeHeHne OpraHu4eCckuX peareHToB s
olpejieleHHs HUKes, kobanbTa, IHHKA U MarHus.

6. TuTpuMeTpHYeCKHEe METOABI AHAIH3A

Metoast TuTpuMeTpudeckoro aHanusa. Knaccudukauus. TpeGoBanus, MpeabsaBIIseMble K peaklii B
THTPUMETPHUECKOM aHanu3e. Buasl TuTpuMeTpuueckux onpeneieHuil. CrnocoOGbl BeIpaXeHHs
KOHI[EHTPALMH PacTBOPOB B THUTPHUMETPUH. DKBUBANEHT, MOJSIPHAS Macca SKBHBAJIEHTA, MOJIsSpHAas
KOHIEHTpawyst. [lepBHYHBIC H BTOPHYHBIE CTaHAApThL. (PHUKCaHaIbl. BHIbl KPHUBBIX TUTPOBAHMUS.
DakTopbl. BIUSIONME HA XapakTep KPHUBBIX TUTPOBAHWS M BEJIMYMHY CKauyKa THTPOBAHHS B
pasnUuYHBIX MeToJaxX. Touka AKBHBANEHTHOCTH. CmocoOBl ompenencHHus KOHEYHON TOHUKH
TUTPOBAHHS B PA3JINYHBIX METOAAX.

KuciorHo-ocHoBHoe THTpoBaHue. IlocTpocHHE KPHBBIX THUTPOBaHMA. DBIHsSHHE BEIMYHHBI
KOHCTAHT KHCJIOTHOCTH WJIM OCHOBHOCTH, KOHIEHTPAUKMH KUCIOT MK OCHOBAHUM, TEMIIEPATyphl Ha
XapakTep KPHUBBIX THTpoBaHHA, KHCITOTHO-OCHOBHOE THTPOBAHME B HEBOIHBIX cpeaax. KucnoTtHo-
OCHOBHbIE HHAHKATOPBI. [lorpeliHoCcT THTPOBAHMSI IPH ONPEACHCHHH CHIBHBIX M c1abbIX KHCIIOT U
OCHOBAHM, MHOTOOCHOBHBIX KHCJIOT ¥ OCHOBAHHH.

[IpumMeps! npakTuyeckoro npumeHenus. [lepBuyHbIe CTAaHAAPTHI NS YCTAHOBIEHHS KOHIIEHTPAIIMK
PacTBOPOB KHCJIOT ¥ OCHOBAHMH. [IpUroTOBJICHHE M CTAHAAPTH3ALKS PACTBOPOB COJIIHON KHCJIOTBL U
THAPOKCHIA HaTpusi. TUTpOBaHKME KMCIIOT, OCHOBAHMM, CMECel KUCIIOT M CMecell OCHOBAaHHW. AHAIN3
cMecelt kapbonata u ruapoxapboHata HaTpus, kapOoHaTa W ruapoxcuna Hatpus. Onpegenenue
asota no Meroxy Kbenbjajns u cosiedl aMMOHHS NPsIMBIM M KOCBEHHBIM MeTomamu. OmnpexnencHue
HUTPATOB ¥ HUTPHTOB.

OKHCIHTENLHO-BOCCTAHOBHTEILHOE THTpPOBaHHe. [[0CTpoeHHEe KPHUBBIX THTpoBaHMsA. Biusnue
KOHIIGHTPAlldkd MOHOB BOJOPOJA, KOMIUIEKCOOOpa3oBaHus, MOHHOM CHIIBI PAacTBOpa Ha Xapaktep
KPHUBBIX THTpoBaHHs. CrocoObl onpeaeneHus KOHEYHOW TOYKH THTpoBaHus. [lorpemHocTn
THTPOBAaHHSL.
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MeTobl OKHCIUTENBHO-BOCCTAHOBHTENIBHOIO THTpoBaHus. [lepmanranaromerpus. OnpeaeieHue
xenesa(ll), mapranna(ll), oxcanaros, nepokcuna BOxopoaa, HUTPUTOB.

Monomerpus u uomumerpus. CHCTeMa HOA-MOAMJ KaK OKHCIUTENh WIH BOCCTAHOBHUTEIE.
Onpenenenne apceHutoB, apcenaros, skesesa (I1I), meau(1l), rajJoreHuI-HOHOE, MEPOKCHIIOB,
KHCJIOT.

BpomaromeTpus, uepUMETpHs, BaHAJATOMETPHS, THTAHOMETPHS, XPOMOMETPHS. [lepsuunele u
BTOpUYHbIe cTanfaapthl. Mcenonesyemble wuniukatopsl. OnpesesieHne HEOPraHMYECKHX H
OpraHHYEeCKHX COCAUHEHU,

OcagurensHoe TuTpoBanue. [locTpoenue KpUBbIX THTPoBaHUA. CrOCOOH! ONPEACICHHS KOHEYHOM
TOYKM THTPOBaHMA, MHAMKaTopel. Ilorpemmocty THTpoBaHHA. IlpuMepnl mpakTHYECKOro
npumenenus. Meroasr ®onsrapaa, Qasuca u Mopa.

Kommiiexcomerpaueckoe TurpoBanme. Heopranuueckne M OpraHHyYeckWe THTPAHTHL B
KOMHHCKCOMCT})I’IH. Hcnone3zoBanue 3MHH01’IOJ’IP‘[KEI.})60HOBBIX KHCJIOT B KOMIINICKCOHOMETPHH.
[locTpoenue kpuBbIX THTPOBaHHA. MeTaNIOXPOMHBIC HHAUKATOPLI K TpeGOBaHHs, IIPEbABAIEMBIE K
HiUM. BakHeHiume yHMBepcalbHble U CHEH(UUYECKHE METAIIOXPOMHBIE WHAMKATOPhL. Crocobb!
KOMIIIIEKCOHOMCTPHYCCKOIO THTPOBaHH: npsAMoe, 06paTHoe, KOCBCHHOC, CeleKTHBHOCTE
TUTPOBAHUS U CTIOCOOBI €€ MOBBIIeH s, [T0rpelHOCTH THTPOBAHHMS.

[Tpumepnt npakTHueckoro npumeHeHns. OnpeneieHue KaIbLKs, MArHKs, XKeJe3a, AMOMUHAS, MEH,
LHHKa B paCTBOPAx YMCTBIX COJIEH U IIPH COBMECTHOM MMPUCYTCTBHH.

7. 3J1€RT|')OXHMH'{80KHC METOABI AHAJTH3A

OO6uias xapakrepuctika MetozoB. Knaccudukaims. Dinexrpoxumuueckue suelku. VHARKATOPHDIIH
SJIEKTPOJL M SJIEKTPOJ| CpaBHeHUs. PABHOBECHbIE U HEPABHOBECHBIE 3JICKTPOXHMHYECKHE CHCTEMBI.
SIBlieHMsl, BO3HMKAIOUIME TIPH  TIPOTEKAHWH TOKAa (OMHYECKOe I[aJEHHE  HANpsKEHHs,
KOHIGHTpAIlMOHHAad M  KHHETHYecKas monspusauus). [lonspusanmonHble KpuBble H  HX
HCITIOJIB30BAHHUC B PAZJIHYHLIX JJICKTPOXHMHYECKHX METOax.

7.1. llorerunomeTpus

[Ipamas norenuuomerpus. M3mepenue norenunana. O6patuMeic H HEOOPATHMBIE OKHCITUTENLHO-
BOCCTAHOBHTENBHEIE cHCTeMBl. Muaumkaropubie anekTpoabl. HMonomerpus. Knaccuduxarms
MOHOCE/ICKTHBHBIX 2JIEKTPOJOB. XapakTepPHCTHKH HOHOCETEKTHBHBIX SJICKTPOMOB: 3/IEKTPOIHASN
(Gynxmua, ko3(pOUIHUEHT CeNeKTHBHOCTH, BpeMs OTK/IHKA. [IpUMEphbl NPAKTHYECKOrO NMPHMEHEHHS
uoHomeTpuu. OnpeaeneHue pH, HOHOB ETOYHBIX METAILIOB, TATIOTEHHI-HOHOB,

IloTreHumomeTpuyeckoe THTPOBaHHe. [3MeHeHHE 3EKTPOMAHOTO IOTEHIMANA B IPOLECCE
tuTpoBanua. CrocoObl OOHapyxeHHs KOHEYHON TOYKH THTPOBAHHSI B PpeakUHUsX: KHCIOTHO-
OCHOBHBIX, KOMILIEKCOOOPa30BaHMsl, OKHCIIEHUSI-BOCCTAHOBJICHHUS; IIPOLIECCAX OCAKACHUS.

Ilpumepsr mpaktudeckoro npumeHeHws. Turposanue (ocdoproii, cMecedt consanoit u GopHoi,
COJISHOH M YKCYCHOH KHCIIOT B BOJHO-OpPraHMYeCKHX cpenax. OnpeneneHue HOAUIOB U XJIOPHIOB

[1pH COBMECTHOM NMPHCYTCTBHH.

7.2. Kyaonomerpus
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Teopernueckne ocHoBbl MeToma. 3akoH @apanes. CrnocolGel  onpejeieHus KOJHYECTBa
snexrpuyecTsa. [Ipamas kynoHoMmeTpus M KynoHoMeTpuueckoe TutpoBanue. KynmoHoMerpus npu
MOCTOSHHOM  TOKE W TIOCTOAHHOM MOTEHIMale. BHeWHAs W BHYTPEHHSS TIeHepauus
KYJTOHOMETPUYECKOTO  THUTpaHTa. THTpOBaHME  JIEKTPOAKTHBHBIX H  JIEKTPOHEAKTHBHEBIX
KoMITOHEeHTOB. Onipe/ieNeHnHe KOHEUHOH TOYKH THTPOBaHH. [IpenMyiecTBa 1 OrpaHUyYeHHs MeTo1d
KYJTOHOMETPHUYCCKOrO THTPOBAHHA [10 CPABHEHHIO C JAPYTHMH THTPUMCTPHUCCKIMM MCTONAMH.

HpHMCpBI IMPaKTHYECKOro MnpUMEHEHHA. Onpeneneuﬂe MaJIbIX KOJIHYCCTB KHCIOTBl H ILEJOYH,
THOC}’HI)(I)&'[‘&I HaTpu4, OKHCITUTENICH-HOHOB METAJIIIOB.

7.3. BonsTamnepomerpus

Mupuxatopasie anektpoabl. Kiaccudukauus BonbramrnepoMeTpuieckux MerTogoB. Ilonydenue u
XapaKkTepUCTHKAa BOJbTaMmepHoi xpusoil. Ilpepensueiit aud¢ysnonueii tok. [losnsporpadus.
Ypapuenue HMnekosuua. YpapHenue nossporpaduueckoi BonHbl MibkoBuua - [efipoBckoro.
[lorennman nonyeonnel. Wpentudukauus u onpeneneHue HEOPraHMYECKHX H OPTraHHYECKHX
coequHeHnH.  CoBpeMEHHBIE  BUALI  BOJLTAMIICPOMETPHH:  [pAMas W HHBEPCHOHHAs,
NEPEMEHHOTOKOBas;  XPOHOAMIIEpOMETpHsl ¢  JHMHEeHHOW  passepTkoit  (ocummnorpadus).
[TpeumyiiecTsa 1 OrpaHUYEHNS MO CPABHEHHIO € KIIACCHUECKO mosaporpaduei.

Amnepomerpuueckoe THTpoBanHe. CyimHOCTE MeToda. MHIOMKaTOpHBIE 311eKTpoibl. Beibop
NOTEHLKAA HHAXKATOPHOTO 3JIEKTPoAa. BHIbl KPHBBIX THTPOBAHH.

[IpuMepe! IPaKTHYECKOrO MPUMEHEHHUS BOJILTAMIEPOMETPUUECKUX METO/IOB H AMITEPOMETPHUECKOTO
THTPOBAHHA. Cusitne H paCIIJH(I)pOBKﬂ. nojaaporpaMMbl HHIWBHOYAJIBHOTO IOCITOJIApU3aTOpa - HOHa
metanna. Cuarue nonaporpaduyeckoro crnekrpa. OnpeneneHne KOHUCHTPALMH BEIIECTE METOMOB
rpajyupoBOYHOro rpapuka ¥ MeToJOM  A00aBOK €  MCHOJNB30BAaHUEM  KJIACCHYECKOH,
ocuunnorpaHueCKoH, MEPEMEHHOTOKOBOH BOIBTAMIIEPOMETPHH. AMITEPOMETPHYCCKOE THTPOBAHHE
HHHKd 1 6promaTa KaJIui.

Cp&BHHTCHbHaﬂ XAPaKTCPUCTHKA YYBCTBHUTCIBHOCTH H H36HpaTCHBHOCTH, obnacrei NMPHMCHCHHAS
DJICKTPOXHUMHYCCKHX METOIOB.

8. CI]CKTPGCKG“H‘IBCKH& METO/ALI AHAIH3A

Cnexktp onexTpoMarHuTHoro wusnydenus. OCHOBHBIC THIIBI B3aMMOJCHCTBHS BELIECTBA C
H3JIy4eHHEM: 3MHCCHs (TeIIoBas, JIIOMHHECLEHIHMs), MOTMoLieHre, paccesHue. Knaccudukanus
CHEKTPOCKONUYECKUX METOJ0B 1o 3Hepruu. Knaccupukanus CIeKTPOCKOMHYECKHX METONOB Ha
OCHOBE CHEKTPAa 3JIEKTPOMArHMTHOrO H3JIYYEHHsS: aTOMHAas, MOJIEKyJsapHas, abcopOuHOoHHas,
SMHCCHOHHAs CIICKTPOCKOITHSI.

Cnextpel atomoB. OcHOBHbIE W BO30Y)KIAECHHBIE COCTOSHHS ATOMOB, XapaKTEPHCTHKH COCTOSHHIA,
Ouepretuyeckue nepexonsl. [Ipasuna ot6opa. 3akoHBI HCITYCKaHWS W IOTJIOLICHWUs. BeposiTHOCTH
ONIEKTPOHHBIX MEPEXOJOB W BPEMEHa JKH3HH BO30Y)XIEHHBIX COCTOAHHM. XapakTepHCTHKH
CNEKTPAILHEIX JIMHUH: MOJI0MKEHUE B CIICKTPE, HHTEHCHBHOCTD, MOJYIIHPHHA.

Cnextpbl MonekyJ1; ux ocobeHHocTH. CXeMbl ANEKTPOHHBIX YPOBHEH Monekynsl. ITpeicTaBienue o
MOJIHOH SHEPrHH MOJIEKYN KaK CYMMBI JICKTPOHHOH, KonebaTensHON M BpamarenbHoi. OCHOBHBIC
3aKOHBI TIOTJIOLICHHUS 3JICKTPOMarHuTHOro uinyuenus (byrepa) u zaxon uanyuenus (Jlomakuna-
[leii6e). Ca3b aHANHTHYECKOTO CUMHANA ¢ KOHLEHTpALHER ONPeeNsIeMOro CoeIuHEHHS.
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Anmaparypa. CnocoGsl MOHOXPOMATH3aLMK JIY4HCTOH SHeprud. Knaccupukauus crnexTpanbHbIX
npubOpoB MX XapakTepucTHKH. [Ipmemunku usnydenus. Uncrpymentanshsie nomexu. Iymel u
OTHOIIEHHE CUTHAJI-LIYM; OLleHKa MUHUMAaJIbHOTO AaHAIMTHYECKOTO CHIHAA.

8.1. MeToab! aTOMHOI ONITHYECKOH CNIEKTPOCKOMMH

ATOMHO-YMHCCHOHHDBIH MeToA. McTouHuKN aTOMH3aUNE U BO3OYKACHHA: JJICKTPHYECKHE Paspsiabl
(nyroBble, HCKPOBBIE, MOHMXKEHHOIO AABJIEHHS), [IaMeHa, IJIa3MOTPOHBI, MHAYKTHBHO-CBI3AHHAN
njasMa, Jasepbl; MX OCHOBHBIE XapaKTePUCTHKU. (PH3nyeckHe M XHMHYCCKHE [IPOLECCHl B
HCTOUHHKAX aTOMU3ALHH H BO30OYKIEHHS.

Cnexrporpadu4eckuii M CHEKTPOMETPHUECKHH METOJbI aHalin3a, KX 0COOEHHOCTH, obmacTi
npumeHenus. KayeCTBEHHBIH W KOJMMYECTBEHHBIH aHATH3 METOJOM 3MHCCHOHHOH CIEKTPOMETPHH
mramend. OcnoBHad anmaparypa: cnekTporpadsl, KBanToMerpbl. lliamenHbie (oTOMETPH M
criekrpodoroMeTpsl. MeTpOJIOTHYECKHE XapaKTEPHCTHKU M aHATIMTHYECKHE BO3MOXKHOCTH.

AromMuo-duyopecueHTHsIii MeToa. [IpHHLIKI MeTO1a; 0COOEHHOCTH U TIPHMEHEHHUE.

AtomHO-a0copOUMHOHHBIH MeToa. ATOMHM3ATOphl (MJIAMEHHBIE M HemiaMmeHHbie). Mcrounukn
M3/lydeHust (JlaMIbl C MOJNBIM  KaTOAOM, WCTOYHHKH CIUIOMIHOTO CHEKTpa, Jasepsl), HX
XapaktepucTuku. CrexTpanbHble ¥ (QU3NKO-XMMMYECKME MOMEXH, Crnocobbl WX YCTpaHeHHs.
MeTponoryyeckie XapakTepHCTHKH, BO3MOXKHOCTH, NPEHMMYIIECTBA M HEIOCTATKH METOHda, €ro
CpaBHEHHE C AaTOMHO-IMHCCHOHHBIM METOAOM.

HpHMCpI:I IMPaKTHYECKOro IPHMCHCHHS AaTOMHO-3MHCCHOHHOIO H aTOMHD—aGC()pﬁHHOHHOFO
MECTOI0B.

8.2. MeToabl aTOMHOI PEHTIeHOBCKOM CIIEKTPOCKONMHH

Penrrenosckue crekTpbl, HX ocobeHHocTH. CnocoOBl TreHepally, MOHOXPOMATH3aUMH |
perucrpauun PEHTIEHOBCKOT0 W3JTYYEHHS. Buibt PEHTIEHOBCKON CIIEKTPOCKOTIHH:
PEHTIE€HOIMHCCHOHHAS, peHtreHoabcopdOIMOHHAas, peHTreHo(hIyopEeCIICHTHAS, ITpunumn
PEHTI€HOOMUCCHOHHON CHEKTPOCKOMHH, PEHTTCHOCNEKTPAIbHBIH MHKpOAHAIH3 (3JIEKTPOHHbIH
30HX). OCHOBBI PEHTIreHO(IYOPECHEHTHONH CHEKTPOCKONHH; OCOOEHHOCTH W 3HAUEHME METoa
(OBICTPBIH Hepa3pyIAIOIIMA MHOTO/IEMEHTHBIN aHaJIN3); TPUMEPBI HCTIONTb30BaHNA.

8.3. MeToanl MoeKyIsipHOIH ONTHYECKON CNIEKTPOCKONHH

Mounexynapnas abcopOuuonHas cuekrpockonusa (crnexrpodoromerpns). Ceish XHMHUECKOH
CTPYKTYPBl ~ COGAMHEHMs ¢ aOCOopOLMOHHBIM  crekTpoM. MYHKUMOHAMABHBIA aHaIM3 110
KoJIebaTeTbHbIM M 3JIEKTPOHHBIM crekTpaM. CBfA3b ONTHYECKOH NJIOTHOCTH C KOHUEHTpPALHEH.
OcHoBHOM  3akoH  cBeromornomieHus. OCHOBHbIE NPHYMHBI  OTKIOHEHHS OT  3aKOHA
(uHCTpYMEHTanbHbIe M (u3nKo-xumuyeckue). [TonsTHe 06 HCTHHHOM M KaXKYIIEMCS MOJISIPHOM
ko3(puienTe noriomeHus.

CrocoObl nmosryueHus: OKpalleHHBIX cocAuHeHHH. (DOTOMETPUYECKHE aHATUTHYECKHE DPEearcHThl;
TpeboBanus kK HEM. CriocoOs! onpesneneHus KOHIEHTPallMK BelecTs. M3MepeHue BhICOKHX, HU3KHMX
onTHYeCKHX II0THOCTEH (anddepeHnnanbHplil MeTOX). AHAIM3 MHOTOKOMITOHEHTHBIX CHCTEM.
[Mpumenenne Meroja JuUid HCC/IEHOBaHHS peakuMd B pacTBopax (KOMIIekcooOpa3oBaHus,
NPOTOJMTHYECKHX, IPOLECCOB  arperaudy), CONPOBOXKIAKOMIMXCA  H3MEHEHHEM  CIEKTpPOB
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IMOTJIOLICHHA. NICTpOHOI‘H‘lCCKHC X4pPaKTePpHCTHKH H AHAJIHTHYECKHE BO3MOXMHOCTH. HpHMepm
[IPaAKTHYECKOTO IPUMEHEHH S METOA.

Mostekyisipaasi JIOMHHeCHeHTHas cnekTpockonus. Kiaccudnkauus BUI0B JIOMUHECHCHIMH 10
HCTOYHHKAM BO3OYIKICHHUS (XEMHIIOMHHECUEHLUS, OHOIIOMUHECHEHIUS, DIEKTPOTIOMUHECTIEHIINS,
(GOTOMOMHHECHEHITMA W Ap.), MEXaHW3My | JUINTEIBHOCTH CBeUCHHS. DiyopecueHuus Hu
docopecuenmms. Cxema Slonouckoro. 3akon Crokca-Jlommens. [TpaBuno sepkaisHON CHMMETPHH
JleBmnna, PakTopsl, BIUAIOIME HA HHTEHCHBHOCTD JTIOMUHECIIEHIIMH. TYIIEHHEe JTIOMUHECLEHLIUH,
Cnektpanbuble W (PM3UKO-XHMHYECKHEe MOMeXH. KOMMUYCCTBEHHBIN aHAIN3 JIIOMHHECHEHTHBIM
MeTOIOM. MeTposIoruyecKie XapakTepUCTHKH U aHAIMTHYECKHE BO3MOXHOCTH MeTona. CpasHeHue
BO3MOMKHOCTEH MoOJIEKyNsapHO# abCOpOIMHMOHHON ¥ JIOMHHECHCHTHOH CHEKTPOCKOMHH  MpPH
OIPEJEC/ICHUH HEOPraHMYECKUX CoeAMHEeHMH. [lpermylecTBa NIOMMHECHEHTHOH CHEKTPOCKONUHU
pH UAeHTU(OUKALUY U ONpeIeNIeHH OPraHiYecKHX COeMHEHHIA.

Mecto u POJIb CIIEKTPOCKOMTAYECKHX METO/IOB B aHAITMTHUECKOH XHMHH H XMMHUYECKOM aHaIH3e.

9. Apyrue ¢puzuveckue METOALI AHATH3A

Macc-criekrpomerpusi. Vpentudukanns 1 OnpeeineHue OpraHHYECKHX BEIECTB; JIEMEHTHBIH M
M30TONHBIH aHaiu3. XpoMmaro-Macc-crnekrpomerpus. O61mue npeacrapieHus o pesoHaHcHbIX (II1P-,
SIMP-, MeccbayapoBcKasi CIEKTPOCKOIIHA) H AAEPHBIX METOJax.

10. ABTOMAaTH3ALNA AHAJIH3A H Henoab3oBanue JBM B aHaauTHYECKOH XMMHN

Ucnons3oBanue DBM B aHanuTHyecko XuMHH: cOop M nepBuyHas o0paloTKa pe3yabTaToB
aHanu3a, o00paGoTka MHOTOKOMIIOHGHTHBIX CIIEKTPOB M  Xpomarorpamm.  YIpaBjicHUE
AHAIMTHYECKMMHU NpulopaMu, co3laHue ruOpHAHBIX ycTpolicTB aHanuzatop-DBM. IlnanupoBanue
M ONITHMHU3aIMS dKcnepumenTa. CUMITIEKC-0NITHMH3anUs. PacueTsl paBHOBECHH.

MarteMaTuueckue METOAbI B IPAKTHKE p360TI:.I XHMHKO-aHAJIHTHYECKHX naﬁopampuﬁ.

ABTOMaTH3alMA M MeXaHM3alMsd XMMHYECKOro aHanu3a. ABTOMATH3alUs TEePHOJHYECKOro,
JMCKPETHOIO AHAJIM3a M HENPEPhIBHOrO aHalu3a B INOToke. [IpoTOYHO-HHXKEKUMOHHBIH aHAM3.
ABTOM&THSHpOBEIHHbIE HpHﬁOpBI, CHCTCMEBI H KOMIINIEKCHI, aBTOMATbI-aHAJIH3aTOPbL JUISA
nabopaTOPHOro M IPOM3BOJCTBEHHOro anaiusa. IIpuMepsl coBpeMEHHBIX BBICOK0I((eKTHBHEBIX
AHAJIMTHYeCKMX  INpUOOpPOB-aBTOMATOB  (rasoaHaiM3aropbl,  XPOMAaTO-MacC-CIEKTPOMETPEI,
aBTOMATHYECKHE NPHOOPHI M CHUCTEMBI JUIA [POTOYHO-MHMKEKIIMOHHOTO aHaiu3a, ans orbopa u
a”ajM3a npod KOCMHYECKOro BellecTBa, 1abopaTopHbie poOOTE).

11. Teopus n npakTHKa npobdoor6opa 1 NpodoONOAr0TOBKH

IlpencraBuTenbHOCTE MPOOBI; B3aUMOCBS3bL €  O00BEKTOM M MeTofoM anamuza. DaxTopsl,
obycnosiuBalonHe pasMep u cnocod orbopa npencTasuTeNnbHON Mpober. OTdop nMpo6 roMoreHHoOro
H reTeporeHHoro coctanpa. CriocoObl MoNy4YeHHs CpeIHel MpoOBl TBEPIBIX, MKHAKUX U Ia3000pa3HBIX
BELIECTB; YCTPOMICTBA M IPHUEMbI, MCIONb3YEMbIE IIPH HTOM; NepBHYHAs o0paboTka W XpaHeHHe
npo0; NO3UPYIONIME YCTPOHCTRA.

Ocunosnele croco0pl nepeBoja npoObl B (hopMy, HeoOXOOMMYIO Ulsi JAHHOrO BHZAA aHau3a:
PacTBOPCHUC B PAa3jIMYHBIX CpElax; CICKaHHE, CIINIABJIEHHE, Pa3JIOKEHHE I10] .lleﬁCTBHGM BBICOKHX
TEMIIEPATYD, JIABJIEHUS, BBICOKOYACTOTHOIO pa3psia; KOMOHMHHPOBAHME pA3IUYHBIX IIPHEMOB;



14

0COOEHHOCTH Pa3fIOKEHHUs OpraHudecKux coeauHenuit. CriocoOb! YCTpaHEHHUs M y4yeTa 3arps3sHeHUR
¥ TIOTEPh KOMITOHEHTOB PH MPOBOIOATOTOBKE.

12. OcHoBHBIE 00BEKTHI AHAJIH3A

OO6BeKThl OKpYXalomiel cpefbl: BO3JYX, MPUPOAHBIE W CTOUHBIE BObI, arMoc(epHble OCaJIKH,
[NOYBEBI, JOHHBIC OTINOKCHMA, . XapaKTeprle 0COOEHHOCTH U 3a0a4YH UX aHainu3a.

Buonoruyeckne U MeAUUMHCKHE OOBEKTHI. AHATHTHYECKHE 3aiadd B 3Toif obnactu. CaHuTapHO-
THTHEHHYECKHH KOHTPOJIB.

['eonoruueckue 06bEKTHI. AHANM3 CHUIIMKATOB, KApOOHATOB, YKE/C3HBIX, HUKEIb-KODANBTOBBIX Py,
[NOJIHMETAIUTHHUCCKHX PYA.

Metamiel, CcruiaBsl W APYrHE MPOJAYKTbI MeTa/slypruyeckol npomsbliuieHHocTH. Onpejenenune
YCPHBIX, LBETHBIX, PEAKUX, ONAaropolHbIX METALIOB H AaHajJ¥3 MX CIUIaBoB.  AHalu3
HEMETA/UTMUECKUX BKIIKOUYEHWI W ONpesieNieHue razoo0pasyomux npumeceil B merauiax. KoHTpolb
METAJULY prudeCKHX MPOHU3BOACTB.

ATOMHBIC MaTCpHaJbI. Onpeneneﬂue TOpHA, YpaHa, TUIYTOHHA, TPAHCILTYTOHHEBLIX 3JIEMCHTOB H
HEKOTOPLIX NIPOAYKTOB ACJICHHUA.

Heoprauuueckue coemunenus. Beinecrsa ocoboif YMCTOTEI (B TOM YHCINE MOJIYIPOBOIHHKOBBIC
MaTepHabl, MAaTePHANbl BLICOKOTEMIIEPATYPHOH CBEPXIPOBOJUMOCTH); OINPEJENEHHE B HHUX
[IPUMECHBIX W JIETHPYIOIIMX MHKpOdjieMeHTOB. [loC/IoiHEI 1 NOKaJbHBIH aHAIN3 KPHUCTANIOB U
MJIEHOYHBIX MATEPHATIOB.

HpHpOﬂ,HbIC H CHHTCTHYECKHE OpraHHYecKHe BellecTBa M 3JIEMEHTOOPraHHY4eCKHE COCINHHCHHI,
[NOJIHMCPEI. Buae! aHanu3za TakuX 00BEKTOB H COOTBETCTBYHOIIHE MCTO/bIL. anMCpBI PELICHHSA 3a1a4
KOHTPOJNA OPraHH4YCCKHX [MPOHU3BOICTB.

CrenanbHple 00bEKTbI aHAJIKM3a: TOKCHYHBIC W PaJMOAKTHBHLIC BELUECTBA, TOKCHHBI B ITHILEBBIX
IPOIyKTax, HAPKOTHKH, B3PbIBYATBIE W JIETKOBOCIIJIAMEHAIOLHECS BEIIECTBA, I'asbl, KOCMHYECKHE
00BEKTHI.

Conepikanne 1a60paTOPHBIX 3AaHATHH 110 IHCIHUILIHHE
3 cemecTp
1. O0mKe 1 XxapakTepHble peakllid HOHOB.
2. UnenTuduxanus KaTHOHOB APOOHBIM crTOcOOOM B pacTBOpE 3alaHHOH CMECH HUTPATOB.
3. lpobnas uaeHTH(HKALMA aHHOHOB B CMECH.
4. lpoGuas ureHTH(PHKaLUs HOHOB B BOJIHOM PacTBOpeE.
5. AHanM3 HEOPTraHUYECKOTO 0OBEKTa
7. KayecTBeHHBIH QYHKIIMOHAIBHBIH aHAIN3 HEOPraHWYECKUX COCIHHCHHI
8. Paznenenue u uaeHTH(QHUKAIMS HOHOB METOJOM OJHOMEPHOH BOcXoAsLIeH XxpomaTorpaduu.
9. Pasmenenne u uaeHTH(HKANNA HOHOB METOIOM KpyroBoi xpoMaTorpaduu.
10. IonyxonuyecTBeHHOW ONpeesieHHe HHKEIIs METO/IOM 0CaloYHOM XpoMaTorpaduu
11. Onmpenenenne Me M METOIOM OCA0OYHON XpomaTtorpagun
12. Tecr-meroy onpegenenus BuTamuua C B oBowax u Ggpykrax
13. TecT-meTox onpeieeHUs MEIM B CTOYHBIX BOJAX
14. TecT-MeTox OnpeneeH s xeje3a 1 MeIH B IPHPOJHBIX BOJAX
15. [MonykonuuecTBEHHOE ONpeieNeH’e CoIePIKaHUS KUCIOT
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16. [lonykonuyecTBeHHOE OIpejencHUe napos OeH3MHA B BO3/IyXe ¢ IIOMOILBIO TECT-TPYOOK.

17. Ilonykonu4ecTBEHHOE OTpEJEeNeHHe NapoB 3TAHONA B BO3/yXe C MOMOIILIO WHIMKATOPHBIX
TpyOOoK

18. I'paBuMeTpHUECKOE ONIpEJENIEHHE HIKENS C JUMETHUITITMOKCHMOM.

19. IlpuroTosyieHHe pacTBOpa KUCIOTHI U €r0 CTAHAAPTH3ALHA.

20. Tutpumerpuueckoe onpezeneHyde IeNOYd U KapOoHaTa HATPHUS [PH HX COBMECTHOM
NPHCYTCTBHH.

21.I1purorosnenue pacreopa THoCcyIb(aTa HATPUS U €ro CTAaHJAPTH3ALMUSL.

22 MlonomeTpHueckoe onpeacIeHHe Meu.

23.I1lpurorosnenue pacrsopa I/ITA u ero crangapTusaumus.

24 KoM1JIeKCOHOMETPHYECKOE OIpeie/ICHUE IINHKA,

25.KoMI1eKCOHOMETpHYECKOe OIpe/Ie/ICHUE HECTKOCTH BOIBIL.

4 cemectp

1.Onpepenenue pH pacTBopoB. OmnpezmencHHe KOHCTAHT IUCCOLMALHM YKCYCHOH KHCIOTBHI H
amMMHaKa MoTeHIHOMETPHYECKHUM METOIOM.

2.0npenenenue MeIH METOJIOM aMITIEPOMETPHYECKOTO TUTPOBAHHSL.

3.ABTOMaTHUYECKOE NOTCHLIHOMETPUUCCKOE THTPOBAHHUE.

4 KoHnnykroMeTpuieckuli aHanu3 CMeCH CEpHOH KUCIIOTHI U CyJibhaTa MeIHy.

5.0mpesencHue XHMHUYECKHX OJIEMEHTOB METOZAMHM  aTOMHO-aOCOpOLMOHHOH H  aTOMHO-
IMUCCHOHHOMH CNEKTPOCKOITHH.

6.CnextpodoTomMeTpryeckoe oNpeaeneHe aTIOMHHNS C XpOMas3yposioM S.

7.DOTOMETPHYECKOE ONPEICIEHHE XKelle3a ¢ CyNb(OCATULHIOBOH KUCIOTOM.

8.0npenenenne MeM B BUE aMMuakara tuddepennuansnoi poroMerpuen.

9.MotomeTpUYecKOE ONpeeNeHne HUKEIs.

10.@oToTypOHAMMETPUYECKOE ONIpe/ielieHHe CYb(aToB.

11.0Onpenenenne cTpykTyphl BewecTsa no ero MK-cnekrpy.

12 . Monomerpuueckoe onpejienenne Gropuios Hild HUTPATOB.

13.Xpomarorpadrueckoe onpesenenne dTUIANETaTa U STaHONA.

14. Beibop MeTo/1a aHaIM3a peaibHOro 00BeKTa.

15.ITpo6ooTbop 1 mpobonoAroToBKa pealbHOro 00beKTa K aHAIH3Y.

16.0npenencuue BemecTsa “X” B peanbHOM 00bexTe. MaremarHueckas oOpaboTka pe3ynbTaToB
aHaJIn3a.

5. OLIEHOYHBIE CPEJCTBA /151 TEKYIIETO KOHTPOJISI YCIEBAEMOCTH,
IIPOMEJKYTOYHOM ATTECTALIUM IO HTOTAM OCBOEHUSI JMCLHUATIJIMHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJLHOM PABOTBI

Texymuii KOHTPOJIBL YCNEeBAEMOCTH

PefiTunr-koHTpOJb 3 cemecTp
PeliTunr-konrpoan Nel

Obuyue 6onpocvl QHANUMUYECKON XUuMuu

1. Jlafite onpeneneHue aHATHTHYSCKON XUMHUK KaK HaykH. Ee npeamer, nenu, 3ajaum.

2. Kak cBs3ana Hayka "aHaJlHTHYECKas XUMHA" ¢ KU3HBIO COBPEMEHHOTO 00IecTBa (HAYKOH,
NPOM3BOJCTBOM, OKPY’)KatolleH cpeaoi, MeIHLMHOM, Ka4eCTBOM JKHU3HH).

3. HasoBuTE OCHOBHBIE 3TaNbl Pa3BUTHA AHATMTHYECKOH XMMHUH.
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4. Kak BBl OnipejienurTe aHanuTH4YecKue 3aJauu (oOHapyx eHue, HACHTUDHUKALMS, ONpe/ie/ICHHE,
TecTupoBanue Bewects)? OObekTh! aHanu3a (TBep/ible, KUJKHE, razoo0pasHbie, MniaMa; Makpo- U
MHKpPO- ; OpraHHYECKHE U HEOPraHHYECKHE, ONH3KHE H YIAICHHBIC).

5. Ilo kakuM HpuUHUMIAM KIacCU(QUIMPYIOT METOAbI AHATUTHYECKON XUMHH (XHMMHYECKHE,
(usnyeckue, OuonOruyeckue; OOHAPYXKEHHS, HACHTHOHMKALMH, ONpEJENeHHs;  pasjeneHds |
KOHLEHTPHPOBaHHs; THOPHIHBIE U KOMOMHUPOBAHHBIE; NPAMBIE U KOCBEHHBIE METOBI)?

6. Merox u Merommka. Merponoruyeckne napamMerpbl METOAMKH: INPOLODKHTENLHOCTE,
TPYOOEMKOCTB, CTOHMOCTS, IpUbOpHOE obecreyenue.

7. Jlaiite onpejieneHHe METPOJIOTMUYECKUX  XAPAKTEPUCTHK METOJOB  ONMpeideNieHHUS
(4yBCTBHTENIBHOCTB,  Npeaen  oOHapyXeHHs,  AHana3’oH  ONPEAC/SIEMbIX  COJCpIKaHHH,
BOCIIPOU3BOAMMOCTb, IIPABHIILHOCTE, H30HPaTEeIbHOCTD).

8. JlafiTe onpeeneHue NOHATHIO aHAIMTHYECKAs CIIyxKOa.

9. Opranusauus aHAJIMTHYECKOH CciyxObl M ee (YHKUHMH: KOHTPOJb TEXHOJOIMYECKUX
[POLIECCOB, MOHHTOPHHI OKpYyJKalolleH cpelsl, 370pOBbs HAcelIeHHd, CiIykba KOHTposs 3a
XpaHEeHHEM MpPOAYKLUHH, ONepPaTUBHBIH KOHTposib. Ceprudukanust NpOAYKUHH H XHUMHYECKHH
aHaju3.

10. IMpunuuns! yHuQHUKALHE A CTAHAAPTH3ALUE aHATHTHYSCKHX METO/IOB.

11.00ecneuensic XMMHYECKOr0 aHalu3a: XHMHYECKHe peakTHBbI, Kiaccudukauus, obiias
XapaKkTEPUCTHKA, CTENIEHb YUCTOThI, OYHCTKA.

12. Mepnas nocyja, ee rpajyupoBKa.

13. AnayiatHueckue npubopbl: o0las XapakTepUCTHKA U TpeOOBaHUA K HUM; KJ1ace TOUYHOCTH,
MOBEPKa, rpajlyHpoBKa, COYCTAHHE ¢ MUKpoIpoLeccopaMu H DOBM.

14. AnanuTHueckoe npuUOOPOCTpOEHHE, ero TeHAeHUUH (OI0UHO-MOJIYNBHEIA TMPHHITHIT,
aBTOMATH3aLUs, MHHHATIOPH3ALIUA U JAp.)

15. McTounuky HHpOpMAUUK 110 aHAIUTHYECKOH XMMHMH: NepruoMyeckas, MoHorpaduueckas,
yuebHas nurepaTypa.

16. MexnyHapoaHbIe M OTCUYCCTBCHHEBIC cooduiecTBa aHanuTHKoB. Pexomenjgaunu MIOTTAK
10 AHAJIHTUYECKONH XHMUMU.

Memponozuueckue 0CHOBbI AHANUMUYECKOU XUMUN

1. IlepeuncianTe METPOTIOTHYECKHE XapaKTEPHCTHKH METOIOB XHMHYECKOTO aHaTH3a.

2. YKaxure IKBHUBAIEHT, (JAaKTOp 3KBHBAJIEHTHOCTH M MOJISIPHYIO Maccy OKBHBAJICHTa B
CIEAYIOLHMX peakHsiX:

H;PO4 + KOH =KH,P0O4 + H,0,

H;PO4 + 2KOH = K,;HPO4 + 2H,0,

H3PO4 + 3KOH = K;3P04 + 3H,0,

H;C;04 + 2KOH = K,C,04 = 2H,0,

2KCN + AgNO;3; = KAg(CN),+ KNO;3,

CuSO; +2KI = Cul + 1/2I; + K380,

2KMnOy4 + 5H;C,04 + 3HSO4 = K3S04 + 2MnSO;4 + 10C0O; + 8H,0,

4KMnO4 + 5As203 +12HCI =4KCl + 4MnCl; + 5As,05 + 6H,0,

FeCly + TiCl; = FeCly + TiCls,

SnCl; + Fey(SO4) + 2HCI =SnCly + 2FeSO4 + HySO4.

3. Kaxumu cnoco6aMu MOJKHO TPOBEPHTH TIPABUIIBHOCTD aHaau3a?

4. B uem oTiMuuMe cnyyalHbIX MOTPELIHOCTEH OT CHCTEMAaTHYECKIX ?

5. Kakue BenM4nHBl XapaKTepU3yiOT BOCIIPOM3BOJAUMOCTh BHIGOPOUHONH COBOKYMHOCTH JIaHHBIX
XMMHYECKOro ananusa?

6. Ilepeuncnure kpurepnu BeIbOpa MeToO1a aHAIN3A.

7. Uro Taxkoe ananmuTHyeckuit curnan? IlpuBeaute mpuMephl aHATHTHYECKHX CHTHAJIOB B
XHMHYECKHX M (PM3HUYSCKHX METOLaX aHaInu3a.

8. 3navammue uudpel ¥ paBMila OKPYTIEHH YHCEN, BRIPAXKAIOUIMX PE3yIbTaT aHaIH3a.
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9. Egunnust CU B aHanu3e: OCHOBHBIE, IIPOM3BOJHBIE, BHECUCTEMHBIE (IKBHBAJIEHT, THTP,
MOJIAPHOCTB, MOJISUIBHOCTD, HOPMaJIbHOCTh, MaccOBasi KOHUECHTPALUs U Ap.)

11. Cny4aifHble MOTPEITHOCTH B XUMHUECKOM aHanmuse. 3akoH [‘aycca. BocnpousBoIHMOCTD.
CTaTtucTHYECKHE KPUTEPHM: MaTeMaTHYecKoe OXHJaHue (IeHEpaJlbHOE CcpejiHee M IeHepalibHad
AUCIepCHs CNY4YaiHOM BEJMYMHBI, BHIOOPOYHOEC CpeHee, NUCMEPCUs, CTAHAApTHOE OTKIOHEHHME,
JIOBEPUTEIILHASI BEPOSITHOCTE).

12. CucremaTHyeckue TOTPEMHOCTH XHMHUECKOro anamusa. [IpaBunbHOCTE M crocoObl ee
nposepkn (METOJ CTaHAAPTHBIX 00pasloB, CTaHIAPTHBIX J0DABOK, CPaBHEHHA C pe3yJbTaTaMu
npyroro Metoaa u ap.) Mx orpannuenus.

13. TlorpemiHoCTH OTHENBHBIX CTaAMi M KOHeyHoro pesynbtata. CymMupoBaHuE
MOTpeLIHOCTEH.

14, MeTponorudeckoe odecrnedeHHe KOHTPOIIA COCTaBa BEMIECTB M MATEPHANIOB. ATTeCTalHd U
CTaHapTH3alMsd METOAHK. AKKPEIHTALNA AaHATMTHYECKHX J1Iab0paTOpHH.

15. Yro Takoe uzbuparenbHocTs Metona?

16. Yto Takoe TOUYHOCTH aHAIN3A, KAKHMHE BEJIMYMHAMH OHA XapakTepusyercs?

17. Kakue cymecTByIOT criocoObl onpeie/ieHds KOHLICHTPallud Ha OCHOBAHHH CYIIECTBYIONEH
3aBHCHMOCTH M1y aHAJIMTHYECKUM CUIHAIOM M COJ[Ep)KaHHEM KOMIIOHEHTa?

Omoop u nodzomosKa npodsLL K AHAIU3TY

. Kaxue tpeGoBanus npeassBiasioT K FeHepanbHOi n1pobe aHaTH3UPYEMOTO BEIIECTBa?
. Yem onpenessiercs cnocob ordopa u pazmep mpobnl?
. IlpuBeanTe npuMeps! ctocoboB 0Tdopa Mpobsl B MOTOKE KHAKOCTH M rasa.
. KakoBs1 ocoGennocti 0r6opa npadbl TBEPABIX BEIECTB?
. HazoBuTe criocoObl roMOreHH3aUHA U YCPEIHCHHA POOkl aHATH3HPYEMOIO BEIIECTBA.
. YKa)KHTE HCTOUYHMKH ITOrpeluHocTeld pu orbope npoObl aHAIH3UPYEMOI0 BELICCTBA.
. Kakum 06pazoM MOKHO Y4eCTh COAeprKaHue BOZBI B aHATM3UpyeMoi npobe?
. Kakue ¢axropsl onpezensior crnocob rnepeBeieHNs aHATH3HPYEMOH IPoOk! B pacTBOp?
. Kakumu cBoifcTBaMH AOJDKEH 00nagaTh pacTBOPUTENb, MCIIONBL3YEMBIH Ul PacTBOPCHUS
aHanmu3upyeMmoi npoOs1?
10. TlpuBeauTe npUMepsl WENOYHBIX, KHCIBLIX ¥ OKHCIIMTE/IbHBIX TIIABHEH,
11. Uem oTJIH4aeTCs THPOJIH3 OT CYXOro 030JCHUAT

O R~ Oy B W R e

Peumunz-xonmpons Ne2

Oénapysicenue HEOP2AHUYECKUX KAMUOHOE U AHUOHOE

. AHaIMTHYCCKUE PeaKIHH, HX OCHOBHBIC XapaKTEPUCTUKH: HUIKHSS MPAHHULIA ONPEACIIAEMBIX
COJIEPMAHUH, CEJIEKTHBHOCTD.

2. Kakue BBI 3HaeTe crocoObl YMEHBUIEHHS HMMKHEH IpaHMLbl ONPEACIIEMEIX COACPIKAHUH
AHAJIMTHYECKOH peakiuu?

3. HazoBuTe BadkHEiIINEe MPHEMBI [TOBBILIEHHS CENEKTHBHOCTH aHAJTATHYECKHX peaKiiu.

4. Cnocobbl  BBIIOJHEHMS  aHAIMTHYECKHX peakiyuii B  pacTtBopax  (KalesbHbIE,
MUPOXHMHUYECKHUE, MUKPOKPHUCTATIIOCKOITMYECKHE, PACTHPAHHS ITOPOLUKOB).

5. Xumuyeckue crnocoObl 00HapyKEHH s HEOPraHMYEeCKUX HOHOB: CHCTEMATHIECKHI X0

aHaJIM3a KaTMOHOB (CYIIHOCTb, BO3MOXXHOCTU ¥ OIPaHUYEHWs, 3HAYCHUE B COBPEMCHHOM aHATM3C,
JIeIeHHe Ha CePOBOIOPOIHYIO, KHCIOTHO-IIENOYHYIO U JIp. CXEMBI).

6. Jlpobublii X01 anamu3a HOHOB (CYLIIHOCTb, BO3MOKHOCTH M OTPAHHYEHH).
7. O6mue peakuu s-, p-, d-3neMeHTOB B IpoOHOM aHaTH3e.

8. XapakrepHble peakiiuy s-3JIeMEHTOB.

9. XapakTepHble peakuu p-371€MEeHTOB.
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10. XapakrepHbie peakuuu d-2J€MEHTOB.

11. Anroput™msl ipoGHOTO 0OHAPYKEHUS KATHOHOB.

12. Kakue peakuuyi Ha aHHOHBI CUHTAFOTCS IPEIBAPUTENBHBIMH ?

13. Kak OTKpBITH aHHOH CO;z' B MPUCYTCTBUH AHHOHOB SO;Z' H S;;Of"?

14, U306pa3ute ypaBHEHHAMHU peaki(uil xon aHanu3a cMecH anuoHoB: I, Br, CI.

15. Kakue anloHbI HE MOTYT HAXOJUTHCS B KMCJIOM pacTBope?

16. Kaxum nyrem otkpeisator annonsl NO,', NOy', ecitn onu npucyTcTByIoT BMecTe?

17. Kakue aHHOHBI MOXKHO OTKPBITh IEHCTBHEM HOIMA KK B MPUCYTCTBHH Kpaxmana?

18. Anroput™mel ApoGHOro 06HapyIKEHUS aHUOHOB.

19. KavecTBeHHBIH XHMHMYECKHN aHATHU3 HCKYCCTBEHHOI CMECH TBEpABIX BELIECTB (COJIEH,
OKCHJIOR),

20. Kak npoBoanuTCs KauyeCTBEHHBIH XUMHYECKHH aHaIHN3 CIUIaBOB B 3aBHCHMOCTH OT HX THNa?

21. Kak npoBOAMTCS KAYECTBEHHBIH XMMHYECKHH aHalIH3 MUHEPaJIOB?

Peamunz konmpono Ne 3
Hoenmugurxayua u ananus opzanuveckux coeOuHeH il

l. Yro Takoe (QYHKIMOHANBHBIM aHamu3 opraHudeckux BewiecTs? Kax mnpoBoauTes
uaeHTHhUKaAlMS  CTPYKTYPHBIX  ()parMEHTOB M CTPOEHHsl  OPraHHYeCKHX  COCOMHEHMH
(byHKUMOHANBHBIE IPYIIIIbI, KPATHEIE CBS3H, IMKINYECKHE U TMHERHbBIE CTPYKTYPbI U 11p.)?

2. UneHTuduKanus paziuyuHbIX KJIacCOB OPraHHYECKHX COEAMHEHHH.

3. Kax MOXHO ONPENENUTh HAJIUYHE CIIEI0B OPraHHYeCcKNX BEIECTB B PasInIHbIX 00BeKTax?

4. Kak npoBOAMTCS aHAIM3 OMONOTHYECKHX M MEAHLHUHCKHX OOBEKTOB (pacTeHHs, KpOBb,
TKaHHU, MUJKOCTH OPraHu3MoB)?

5. Yro Takoe KIHMHHYeCKHH aHanmu3? Ero oco0eHHOCTH.

6. Kak npoBojuTCs aHAIM3 HUIIEBBIX MPOAYKTOB (OCHOBHBIC KOMIIOHEHTBI, IIPEMECcH)?

Xumuueckue mecm-memoosl aHanusa

1. Kak HCIONB3ylOTCS METOJBI TUIOCKOCTHOH XpoMmarorpauu B KAa4€CTBEHHOM H
[10JIYKOJIHYECTBCHHOM aHaJIN3¢E BEIECTR?

2. llpuBeaute MpUMEpHI MCIONBL30BaHHS  OCAJOYHONW XpoMmaTorpa@u B KayeCTBEHHOM H
KOJHYECTBEHHOM aHaJIH3E.

3. Uro Takoe XUMHUECKHE TECT-METO/IbI aHAJIN3a?

4. Kaxue peareHTbl HCHOJIB3YIOT B TECT-METOAAxX”?

5. Kakue UCIIONB3YIOT FOTOBBIE aHATHTHYECKHE (DOPMEBI peareHTOB B TECT-METOAax?

6. B uem nmpeumylecTBa ¥ HEAOCTATKA (PU3NUIECKOro cnocoba HMMOOHIIM3AIIHK PEAreHTOB Ha
HOCUTENH?

7. Tunbl HCMIOJIB3YEMBIX MATPHI] AJIsi HAHECEHHS PeareHToB.

8. B uem mpeumyliecTBa W HEJOCTATKM XHMHYECKH HMMOOMIM30BAHHBIX DEAarcéHTOB Ha
HOCHTEeNAX?

9. IIpuHLMIILI ONIpeIeIeHUs KOHUEHTPAHH TeCT-METOA0M.

10. YerpoiicTBa uist onpeaeieH|s: KOHLEHTPALUHU TECT-METOOM.

11. CriocoOs! onpeesieHis KOHUEHTPAaLMH TeCT-METOOM.

12. HaszoBuTe OCHOBHBIE METPOJIOTHYECKHE XapaKTEPHMCTUKHM pe3ylIbTaTOB AaHaju3a TeCT-
METOJOM IIPH pa3IHYHBIX CIIOCcODaX OIpefefeHus KOHIEHTPaIHHU.

13. KakoBa 4yBCTBHUTEJILHOCTbL ONpPEHENICHHUS KOHUEHTPALHH TECT-METOJAOM B pPa3MHUHBIX
yCTpoiicTBax U criocobax ananuza?

14. Kak yayuianT n36upaTebHOCTb OTpeaeeHHs KOHLEHTPAlUH TECT-METOA0M?

15. KakoBa TOYHOCTb ONpe/eNeHrst KOHUEHTPALHH TECT-METOAOM?

16. Ha3oBHTEe OCHOBHBIE 00JIACTH IIPUMEHEHUA TECT-METO/OB.

17. Kak npoBOAMTCS aHAH3 BOZLI, BO3/yXa H IOUYBLI TECT-METOIAMHU?

18. TecT-MeTOABI B KITHHHYESCKOM aHATH3E.

19. HazoBuTe 0CHOBHBIE COCOOLI M3IOTOBIEHUS TECT-YCTPOHCTB MUIst IKCIIPECCHOTO aHain3a.
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20. Kak onpenensior napel 3TaHo/a B BBIALIXaEMOM BO3IYX€E TECT-METOA0M?

Bonpocsr k CPC 3 cemectp

l. AHQJTMTHYECKHE PEAKLMH, HX OCHOBHBIC XapaKTEPHCTHKH: HHXKHAS IPAHHIA ONPEAETIEeMBIX
COI[CP}KEIHHE:I, CCIICKTHBHOCTB.

2. Kakue Bbl 3HaeTe CrocoOBl YMEHBIICHHA HIDKHCH IPaHHLBI ONpPEAEsSeMbIX COJEpKAHHIT
AHATUTUYECKOH peaKiuu?

3. Hazosure Baxknedume npueMsl NOBBIUEHNA CECKTHBHOCTH aHAJIMTHYECKHX PEaKIIni.

4. Crocobbl  BLINOJHEHHS AHAIMTHYECKHX peakUWid B  pacTBopax  (KamenbHBIC,
NHPOXHMHYECKHE, MUKPOKPHCTA/LIOCKOIMTUYECKHE, PACTHPAHUS TOPOIIKOB).

5. Xumu4ecKue criocodbl 00HapYKeHHs HEOPraHHYECKHX HOHOB: CHCTEMATHUYECKHH X071

aHaN|3a KaTHOHOB (CYIHOCTh, BOZMOXKHOCTH H OFpaHHYeHHs, 3HAaUEHHE B COBPEMEHHOM aHaH3e,
AEJICHHE Ha CEPOBOIOPO/IHYIO, KHCIOTHO-ILETOYHYIO U JP. CXEMBI).

6. JpoOupIi X0/ aHali3a MOHOB (CYIIHOCTH, BO3MOYKHOCTH M OTPaHHYCHHS).

7. O6mue peakiuy s-, p-, d-2IEMEHTOB B APOOHOM aHAIHN3E.

8. XapakTepHble peakuu s-3JIEMEHTOB.

9. XapakrepHble peakiuM pP-3JIeMEHTOB.

10. XapakTepHble peakiun d-371eMEHTOB.

11. Anropurmel JpodHOro oOHapyKeHH s KATHOHOB.

12. Kaxue peakuuy Ha aHHOHBI CYHTAIOTCSH IPCABAPHTEIBHBIME?

13. Kak OTKpBITh aHHOH CO* B NPHCYTCTBHH aHHOHOB SO5* 1 $,04°7?

14. M306pasuTe ypaBHEHUAMH peakini X0 aHanu3a cMecu aiuoHos: I, Br, CI.

15. Kakue aHMOHBI HE MOTYT HAXOJMTHCS B KUCIIOM pacTBope?

16. Kakum nytem otkpbiBatoT annonsl NO>', NO1', €Cli OHE [IPHCYTCTBYIOT BMECTE?

17. Kakue aHnOHBI MOJKHO OTKPBITh JCACTBHEM HOJM/IA KU B IIPUCYTCTBUK Kpaxmaia?

18. AnroputMel JpoGHOro oGHaApYKEeH’ s AHHOHOB.

19. KauecTBeHHBIH XHMHYECKHI aHAIN3 HCKYCCTBEHHOHW CMECH TBEPABIX BELIECTB (COJIEH,
OKCHIOB).

20. Kak npoBoaMTCS KaueCTBEHHBIH XMMHYECKHIT aHAJIH3 CIUIABOB B 3aBHCHMOCTH OT MX THIA?

21. Kak npoBoauTCsl KAUECTBEHHBIH XMMHYECKUIT aHATM3 MHHEPAIOB?

Bonpocs! k ax3ameny 3 cemecTp

—

UEM ONPEAENSETCA KOJIMYECTBO 3HAYALLMX LIKOP B KOHEYHOM PE3VIILTATE AHAJIU3A?

2. Paccuwuraiite pH 0,01%-Horo pacTBopa ruIpOKCH/Ia HATPHS.

[lpu onpeaenenun xenesa B crouHol poge odbemoM 200,0 M ero OKHCIMIM IO TPEXBANETHOIO,
ocagunyd aMMHaKoOM, OTAECIHIN OT pacTBoOpa v nocjie paCTBOPCHHA B COJISHOI KHCJ10TE OTTHTPOBAJIH
5,14 mn 0,005 M 3JATA. HaiiTH KOHUEHTpALMIO )Kesie3a B Mr/JI.

Xpomatorpaduueckie METOAb! B HASHTH(HKALIMH /IEMEHTOB.

B uem pasinume TOUKH S3KBUBATEHTHOCTH W KOHEYHON TOUKH THTPOBaHHA?

MOXKET JIX BbITh XOPOILAS BOCIIPOU3BOUMOCTD, A PE3VIIBTAT AHAJIU3A HEITPABHJIbHBIM?
Paccuuraiite pH 0,1 M pacteopa auerara Hatpus (K = I,S.IO'S)

Onpepenute koxuentpaumio (r/n) pacteopa Bi(NOs);, ecnn na Turposanue 20,00 mn ero
uzpacxogoeano 17,26 mn 0,01 M DJITA.

Peakuuu, HCMonb3yemblie s HACHTH(PHUKALMHA XUMHUECKHX JIEMEHTOB.

CywHOCT  KOMIIEKCOHOMETPHYECKOrO M KHMCJIOTHO-OCHOBHOTO OIPEAEsIEHUs JKECTKOCTH BOJbI.
Kaxkyio sxecTkocTs onpeaensior B IEpEOM U BO BTOPOM cilydasx?

YTO TAKOE 'OCYJAPCTBEHHBIE CTAHJAAPTHBIE OBPA3LILI? JUs1 YEIO OHM MCTIOJIB3YIOTCH?

Ha ueM OCHOBaH NpuHLMN ACHCTBUA METATOMHAWKATOPOB B KOMIIIEKCOHOMETPHM?

Cnocolel moTyUueH!s aHATHTHYECKOIO CHIrHajla B KAYECTBEHHOM aHaJIM3e.

Hagecky npoGsl, cocrosiuelt ToabKO M3 xene3a U okcuaa sxenesa(lll) maccoi 0,2250 r pacTBopuny,
BOCCTAHOBMIIM Kene3o W orrutposann 37,50 ma 0,0991 M pacrBopa nepMaHraHara Kasius.
Boiuucnurs maccoyro nomo (%) skeneza M okeuaa akenesa B npobe (oreer 74,18 % xkenesa W
25,82% okcuna).

L% ]

ol R S

o

b e )



20

5. Paccuwmraiite MonspHyio Maccy oKBHBaJleHTa kapboHaTa HATPHA NMPH THTPOBAHUM CONAHON KHUC/IOTOM

¢ (heHONDTANEMHOM W METHIIOBBIM OPAHKEBBIM,

HA30BUTE U3BECTHbIE BAM CAMbBIE TOYHbIE METO/IbI AHAJTH3A.

2. KAKVYIO XECTKOCTb BO/Ibl OBILYIO, BPEMEHHYIO WJIM NOCTOSAHHYIO MOXKHO OMPEJAENHTh

KOMITNEKCOHOMETPHYECKUM METOA0OM?

YYBCTBUTEJIBHOCTb U U3BUPATENLHOCTL AHAJTMTUYECKUX PEAKLIMHA.

4. HABECKY TMEPTMPOJISI MACCOM 2,5000 I MEPEHEC/AU B MEPHYIO KOJIBY BMECTUMOCTbBIO
500,0 mMi1. HA TUTPOBAHHE 25,00 MJT PACTBOPA M3PACXONOBAHO 18,72 MJ1 0,1 M PACTBOPA
MEPMAHTAHATA KAWsA (K=1,124). BBLIYMCIIUTbL MACCOBYIO J0OJIO (%) TEPOKCHIA
BOJIOPOJIA B NMEPTMAPOJIE (OTBET 28,63 %)

5. KAKWMHM CMOCOBA OWKCUPYETCA KOHEYHAS TOYKA TUTPOBAHHMSA B METOJE
KOMITJIEKCOHOMETPHH, NPUBECTH MNMPUMEPBI.

1. HA3OBMTE U3BECTHBIE BAM CAMBIE UYBCTBHUTEJILHBIE METO/IbI AHAJIU3A.

2. B uem pasnuune UHAMKATOPOB, MPUMEHAEMBIX B KUCIOTHO-OCHOBHOM H KOMILIEKCOHOMETPHHECKOM

THTPOBAHHK?

3. Tecr-metoasl anamuza. Cnocobbl ofpeseneHns KOHUSHTPALMH TECT-METOaMH.

4. Onpeaenuts KOHUEHTpauMio (I/n) pacTBOpa HUTpaTa BHCMYTa, €CJM Ha THTposanue 20,00 mn ero
uspacxonosano 17, 26 mn 0,06905 M pacteopa D/ITA (oteer 23,54 )

5. Pasnuume HogomeTpuu 1 HoaumeTpuu. CTaH apTHBIE PACTBOPbI, HHAMKATOPSI.

1. HA3O0BHMTE WU3BECTHBIE BAM CAMBIE DKCITPECCHBIE METObI AHAJIM3A.

2. Hapucyiite KpHUBYIO TUTPOBAHMSA pacTBOPa KapOoHaTa HATPHA COMAHON KUCIOTOH H 06ocHyiiTe BEIGOP
UHAMKATOpA.

3. [llpemnoxkure cxeMy HACHTHPHKALWK XJIIOPHIOB, HUTPATOB, HUTPUTOB U KapBOHATOB, HAXOAALIMXCA B
CMECH.

4. Paccunraiire pH 0,1 M pacrtsopa cepHoit kiucnotel v 0,1 M pacTBopa aMmHaka.

5. K 10,00 mn pacTeopa Xnopuaa HUKens A00aBUIM JUCTHIUIMPOBAHHYIO BOAY, aMMHauHbli Gydep u
20,00 ms1 0,01085 M pactaopa D/ITA. Usbsitok 3TA orrurposanu 0,01292 M pacteopom xjiopuia
Mardvs, Ha THTpoBaHWe u3pacxogoBanu 5,47 wma. PaccuuraTe MexoaHyw koHueHTtpauuio (r/m)
pacTteopa xnopuaa Hukens (orset 1,897)

—

LS ]

1. B YEM PA3JIMYHUE TEPMHMHOB «XWMMHWUYECKHME METO/Ibl AHAJIU3A» MU «METObI XUMHUECKOI' O
AHAJIH3A Y.

2. IIPHUHUMI AEHCTBUA UHAWKATOPOB B KOMITJIEKCOHOMETPUU. [TPUBEJIUTE [TPUMEPDI.
3. [Ilpennoxure cxeMmy uiaeHTHHKAUMH KATHOHOB KOOanbTa, CBHHUA, DapHa, Kanbl¥a U MarHus, HaXOAALLIHXCA B
CMECH.

4, PACCUMTAWTE PH CMECH 0,1 M ALIETATA HATPUSA M 0,1 M YKCYCHOH KUCTTOTBI.

5. KAKYIO MACCY METAJUIMUECKOIO LIMHKA CJIEAVET B3sTb AJI MPUIOTOBNEHUSA 100 mu
PACTBOPA, YTOBbI HA TUTPOBAHUE 20,00 MJT EFO PACXOJI0BAJIOCH 20,00 0,2000 M DJITA
(OTBET 1,311)

Jlnsi  ycnemsoro  BBIMOJHEHHS CaMOCTOATENbHOH paboThl  CTYAEHTaM  PEKOMEHYIOTCH
cleayouye y4eOHO-MEeTOAMYECKHE HCTOUHHUKH:

1. Bacunwes B.JI. Ananuruueckast xumus, B 2-X kH., M.: Ipoda, 2002.

2. Bacunses B.I1. COopHuk 3a1a4 o ananuTHyecKoi xumun, M.: JIpoda, 2002,

doHa  OUEHOYHBIX CpeacTB A IPOBCACHHA aTTCCTalMH  YPOBHA C(l)OpMHpOBElH HOCTH
KOMIECTEHIIHI oﬁyqalomnxm 110 JHUCHHUINIHHE O(I]OPMHﬂeTCF[ OTHCIIbHBIM JOKYMCHTOM.

PciiTHHI-KOHTPOAL 4 cemecTp

Peiimunz-konmpons Nel
Amomnan cnekmpocrkonusa
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L.lToscuuTe  chepylomye  TEPMHHBI:  CTAUMOHAPHOE  COCTOAHHE, DHEPreTHUECKHE
YPOBHH, OCHOBHOE€ (HOpMaJbHOE) COCTOSIHHE, BO3OYKIEHHOE COCTOSHHE, NOMIOLIEHHE,
ucnyckanue, (OTOH, NIMHA BOJHBI, YacTOTa, BOJIHOBOE YHCIIO, CIHEKTpanbHas JUHHS,
MHTCHCHBHOCTb CIEKTPAJILHOM JIMHUM, 3aCEJEHHOCTh DSHEPreTHYECKUX YpPOBHEH, CHEKTp
TIOTJIOLIEHHS, CIEKTP UCITYCKAHHS,

2.00BACHATE NPOHCXOXIEHHE CMEKTPOB MCINYCKAaHUs (IMHCCHOHHBIE) M IOIJIOLIEHHS
(abcopOunonnpe) aTOMOB, MOJIEKYJI, HOHOB, AJepP C HO3ULMI KBAaHTOBOH TEOPHH.

3. KakuMH BelHYMHAMH XapaKTepH3YIOTCS JIMHMM WU [OJOCHE, HaOMIOgacMbIc B
CIIEKTPaX HCITyCKaHUs HJIM MOTJIOUICHUS?

4.Kaxkue TUNBI MEPEXOA0B B MOJICKYJIC BBI3BIBAIOTCA NOTJOLIEHHEM a) yILTPa(HOIETOBOrO,
0) Bunumoro, B) HH(ppakpacHoro U3nyYeHus?

5.Kakoit obyiacTh cmeKTpa COOTBETCTBYET H3JIydeHHe ¢ UTHHON BoJHbI a) 703 um, 6) 11,5
cM, B) 3,68 mkm, 1) 9,25 A’ 2 Kakum JHEepreTHYECKHM Imepexonam oHo otsedacT? Kakue
METO/Ibl aHallu3a OCHOBaHBI Ha 3THX Iepexoaax?

6.Kakue snepreTHyecKue ypoBHH M TEPEXOJbl H3Y4YalOT B a) aTOMHOM CHEKTPOCKOIHH, 6)
MOJIEKYJISAPHON  CNEKTPOCKOMHH, B) ANSPHOH CIIEKTPOCKOIMHU?

7.JIna KaKuX CUCTEM XapaKTEPHO MOSBJIEHHE a) JIMHeHYaThIX CIEKTPOB, a) IMOJIOCATHIX
CIIEKTpOB ?
8.Kakoii mHTEPBaA NJIMH BOJIH OTBEYAET ONTHYECKOMY CHEKTPATBHOMY AHAIA30HY?

9. Kakue 13 yKasaHHbIX YacTHII HMEIOT B CIIEKTpPE JMHHH, a Kakue monocsl: K, Na, CO, Ar, Na,
Ba(OH),, MnO4 ,CH; ?

10.Paccunraiite uwacrory (I') u BONHOBOE YHCIO ¥ (CM'1 ), COOTBETCTBYIOLIKNE KayKI0H
M3 TEPEYHCNCHHBIX HHYKE [UIMH BOJIH 3JEKTpoMardHutHoro wmanydenws: 1)400uam, 2) 17 A
3) 0,030 cm, 4)1,3.107, 5)6,1 mxm.

11.Paccuuraiite JyiMHY BOJIHBI (HM) M BOJIHOBOE YHCJIO (CM" ) TS KOKA0H M3 MepeurcIeHHbIX
HHXKE 4acTOT JIeKTpoMaruuTHoro uamyydenu (I'u):1) 1,97.1 09, 2)4,75.1 B 3)6,23.1 0'5, 4) 9,56.1 v
12.Cornacuo onpenenenuto 13-it [enepansHoil KOH(pEPEHIMH 110 MEpaM U BecaM | cexkyHza paBHa
9192 631 770 nepuioiaM M3JIy4YCHHsl, COOTBETCTBYIOIIETO OJHEPreTHYECKOMY [EPEXONY  MEMIY
JIBYMSI CBEPXTOHKHMH yPOBHSMHU U3oTona ' Cs. Paccunraiite yactoty ('), BOJHOBOE YHCIO (cM™
) ¥ JUIMHY BOJIHEI ( HM, MKM) 3TOTO IIepexoa.

13. Haiiure BOJIHOBBIC YKC/Ia, OTBEYAIOIIHE SHEPTHSIM MIEPEXOJIOB: a) 100 ﬂnc.monb"l , 0)
1 9B, B) 1 kxam.Momb .

15.BpluMcnuTe  WIMHY BONHBI - M3Iy4eHMs, [OMJIOLIAEMOTO  MOJIEKYJIOH, €ciM  DHEprus
MOJICKYJIIDHOrO nepexoza B pacyere Ha 1 monp pasna: a)0,001 xkam; 6) 1 xxam; B) 30 kxan; r) 100
KKaJ. KakuM criekTpasbHbIM JIHana3oHaM OTBEYArOT 3TH [UTHHEI BOIH?

16.B xaxux obnactsix crnektpa OyIyT HaX0JMThCH CHEKTpaibHble JHHHHM, OTBEYAIOIHE
sueprusaM ( kx.mons ): a) 200-800; 6)10-20; 8)'0,01-0,1?

17 JromMuHecUMpYIOMKMiA  JKpaH IOrJolaeT yiabTpaguoIeToOBON H3/TyYeHHE ¢ AIHHOMN BOJIHBI
280 HM M CBETHT 3eJIeHBIM CBeTOM ¢ JumuHOH Bomubl 508 HMm. Kakyio sHepruio kaxaplii (GpoToH
nepelaeT MOMHHECIHMPYIOLIEMY BeLIECTBY?

18.ITpu m3nyuenuu (GoTOHA NOJHAS SHEPrus aromMa BOAOPOJAA M3MeHunach Ha 2,56 3B.
KaxoBa ayiHa BOJIHBI H31ydaeMoro csera?

19.TTpu obnyuenny mapoB pTyTH 3EKTPOHAMH 3HEPIHs aTOMA PTyTH yBeauumiack Ha 4,9 3B.
KaxoBa 1/iMHa BOJHBI H3Ty9YEHHS aTOMa PTYTH IIPH [IEPEXO/IE B HEBO3OYIKIEHHOE COCTOSHIE?

20.Kaxue 371eKTpOHHbIE MEPEX0/bl Ha3bIBAIOT pesoHaHcHbMu? [loueMy mpH  ompeaeiIcHHU

JIEMEHTOB METOJIOM toromeTpun IUIAMEHH  HMCIONB3YIOT PE30HAHCHBLIE JIMHUM,
COOTBETCTBYIOLIHE MIEPEX0JaM  C MEPBOro BO30YKAEHHOTO yPOBHs?
21.Iouemy i Ka4eCTBEHHBIX aHATUTUYECKUX ONIPENCNCHUH PEKOMEHAYIOT

UCIIOJIL30BATE AYTOBOM paspsll, a 1)1 KOJHMYECTBEHHBIX - HCKPOBOit?
22.Ilpn Kkakom cnocoOe reHepaluu (Ijams, Qyra MOCTOSHHOTO TOKA, WCKPA) CHEKTPaTbHbIE
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muHAM OyyT Hmpe?

23.TIpuroyiHa u yra NOCTOSHHOIO TOKA WK BBICOKOBOJIBTHASA MCKPA B KAYECTBE HEIJIAMEHHOTO
aToMH3aTopa B AaTOMHO-abcopOUuOHHOM cnekTpoMmeTpun? OTBET MOTHBHPYITE.

24 Kako#i W3  METOJOB  MOpPUrOJE€H  JUisi  NPOBEACHMS  TIOJHOTO KaYeCTBEHHOIO
aHajM3a: AaTOMHO-OMHCCHOHHBIH HJIH  aTOMHO-a0COpOIMOHHEIH?

25.Kakue axkTopsl BAUAIOT Ha CTeNeHb aTOMH3AlHH BEIECTBA B IUIAMCHH?

26.Kaxoii npoueHT 4TOMOB ONPEACIAeMOro 3JICMEHTa yd4acTBYeT B (OPMHPOBAHHH
AQHAJIMTHYECKOTO CHIHAja a) B IJAMEHHOH YMHCCHOHHOH CHEKTpoMeTpud, ©) B  aTOMHO-
abCcOpOIHOHHON CHEKTPOMETPHM B IUIaMeHH?

27.Kak yBE/IHYHUTH JAMCCOLMALMI OKCHAOB M THIPOKCHIAOB META/UIOB, 00pa3yloIHUXcd B
nnameHu?

28.Kak BIHMAECT HOHH3AIHS aTOMOB B IUIAMEHU HA PEe3y/bTaThl ONPEACICHHS 3JIEMEHTa a)
aTOMHO-3MHCCHOHHBIM MeTojioM, 0) aroMHo-aGcopbuuoHHbIM MeTomom?  Kakumu npuemamu
MOYXHO MOJaBHThH HOHU3AIMIO aTOMOB?

29.Yto Takoe HOHM3ALMOHHBIH Oydep?

30.Kak Bnusier npucyrcTBHecosieii Al B pactBope Ha onpaeneHue Ca W Sr 5MHCCHOHHO-
(poTomeTpuuecKuM MeTOLOM?

31.Kakue  ropioude  CMECH  HCHOJB3YIOT [ ONPEACNIECHHs  LICJOYHBIX |

IET0YHO-3¢MEIBHBIX 3JIEMEHTOB METOJIOM IMUCCHOHHOH dhoToMeTpHH
IaMeHn"?
32.Kako# u3 JIBYX METOI0B: IJIAMEHHO-2MHCCHOHHBIN HIIH aTOMHO-

abcopbumonHblii npenouruTesieH npu onpenenenuu K, Ba, Be, Ti, V?

33.ITovemy npu  onpeaenennn Pb w  Zn  npeanmourureneH  MIaMEHHBIH
atoMHO0-a0CcOpOUHOHHBII METOJ, a He MIaMEeHHBIH aTOMHO-3MHUCCHOHHBIH MeTo?

34.Yro takoe BHyTpeHHUH cranaapt? Jlia yero ero uenob3yror?

35.Kakum TpeGoBaHUSIM JOJDKHA Y/I0BJIETBOPATh rOMOJIOrHYECKast napa
TMHUA?

36.Paccunraiite K03(pQULHEHT aTOMHOTO MOTOIIEHHA LMHKA, €C/IH TIPH €ro KOHUCHTPALHUH B
pactBope 1*10 r/mu 3sHayeHne ontiyeckoi miotHocTH 0,512 (nmuna wenu ropenkn 10 cm).

Peiimunz-xonmpons Ne2

Monexynapuo-a6copoyuoHHaA CREKMPOCKORUA

1. KakuMH BeJTHYHMHAMM XapaKTepU3YIOTCS IOJIOCHl IMOTJIOUEHHUS B MOJIEKYISPHBIX
abcopbumnonupix cnexkrpax? Kaxas pasHuna MeXAY HCTHHHBIM H CPEIHHM MOJSAPHBIM
KO PULHEHTOM IOTJIOLIEHHA?

2.Bypner nu HaOnomaTbes ANS KaXIO0T0 U3 MPHUBEAEHHBIX HHWXE pacTBOPOB
OTKJIOHEHHE oT 3aKoHa Byrepa-Jlam6epra-bepa %} KaKoe:
OTPHLATENIBHOE, MOJIOKUTEIbHOe? pacTBOp ciaaboil KUCIOTHI, MOMJIOMIAET HEAMCCOLUUPOBAHHASA
(opma; pacrBop akBaxkomiuiekca M(H;0),, Haxouswerocs B paBHOBECHH ¢ KomIiuiekcoM ML,
MOrJI0MAET aKBaKOMILIEKC.

3IIpu  xakMX JUIMHAaX  BOJIH  CJHEAYeT  H3MepATh  ONTHYECKYI0  IJIOTHOCTH
pacTBOpPOB npu boToMeTpUUECKOM aHajuse CMeCH  BELIeCTB, ecnu HX
CIICKTPBI IOTJIOIIECHHS HaKIaAbIBAIOTCA APYr Ha Apyra?

4.Kaxkoii BApHAHT cnextpodoToMeTpuH ciaenyer BBIOpATH, ecnu
raBHeIM  TpeboBaHUEM ABJseTcs a)  OwicTpoTa BBIMOJNIHEHUA,  ©) BBICOKAs
TOYHOCTB  TNPHU  JOCTATOYHO  BBLICOKOM COJlEpIKaHUHU 3jeMeHTa, B)  yUeT
BiusaHuA Gonra?
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5.Yro MCIOJIb3YIOT B KayecTBe pacTBopa CpaBHEHUS npH
nupdepenuuansHOM crocobe MU3MEPEHUS ONTUYECKOH TUIOTHOCTH, ecnu
OCHOBHOH 3aKOH CBETOMNOIJIOIIEHHS a) BHIMOJIHAETCS, 0) He BhInonHsaeTcs?

6.Ha oxHoM pucyHke B koopauHaTtax  A-A H300pasuTe  NpPOU3BOJIBHBIH
CIEKTP NOTIOUIEHUS dboromeTpupyemoro pacTBopa (umeer OJIHY nosiocy

I'IOI"J'IOI_[],E:HHH) H CIHCKTP [IOIIOLWECHHAA CBE:TO(])H.T[!:Tpa, H806XOJJ,I*IMOT'0 AJIA  aHaJlu3a 3TOoro
pacTBopa.

7.Kakue 3akoHbl JieXaT B OCHOBE CHEKTPOQOTOMETPHYECKOrO ONPEIE/IEHHs KOHCTAHT
XHMHYECKHX PABHOBECHIH?

8.Jlna onpeneneHust HUKENS B BUAE JUMETHIINTHOKCMMATA HABECKY CTallu, comepikameii 0,5 %
Ni, pacteopunu u pazbasuiu Jjio 100,0 mo. K amuxBote 5,00 mMn moGaBunn HeoOXOUMMBIC
pearenTsbl U pazdasuiu 10 50,0 ma. OnTHyeckas MIOTHOCTS onpenensercs npu 470 um B Krosere ¢ /

= 2,0 cM. BeuncuTe HaBeCKy CTajM, €CIM ONTUMalbHOe 3Hauenne A=0,435, a =1,3'10 m.mons™” oM
1

.

9.0nTiyeckas TIOTHOCTH  pactBopa Kodeuna (M = 212,1), conepxaiiero 1,000 mr
npoTonupoBanHoii hopmer kopenna B 100,0 ma, pasra 0,510 npu anune Bonssr 272 uM (1 =1,0 cm).
Hagecky pactBopumoro kode 2,500 r pactBopuin B 500,0 Mt Boasl. AnuksoTy 25,00 MJ1 OCBETIMIH
CTaHAapTHBIMH npuemamu M jo06aBuB 0,1 M HaSOy4, pazbasuium o 500,0 min. OnTuyeckas miIoTHOCTD
3TOrO PacTBOpa B TEX e ycloBusax pasHa 0,415. Paccunraitte MONAPHLIH KOG HULHEHT MOrTOMICHHSA
KoenHa u ero coneprxanue (r/kr) B Koge.

10.Monsipubiii ko2 ¢uuuenT mnornoleHus Komiekca Be ¢ auerunauetoHoM npu 295
nM paser 3,16.10° amom™ oM . Kakoe munumaibhoe cogepkaine Be (% macc.) M0OxKHO
onpenennts M3 HaBecku 1,0000 r, pacrsopennoit B 100,0 M, npu U3MEpPEeHWH ONTHYECKOM
IOTHOCTH Ha crnektpodoromerpe mnpu /=10,0 cM. MHHHM@JILHOE 3HAYCHHE OINTHYECKOH
IUIOTHOCTH, KOTOPOE€ MOXKHO H3MEPUTb C HeOOXOJMMOH TOYHOCTBIO, cuyuTaTh paBHBIM 0,010,
M.m.(Be)=9,01.

11.0Ontnueckass mrorHoets 0,15 M nukpara satpus B 1M NaOH, o6ycmosrnennas
NOTJOUIEHHEM [NHKpaT-uoHa (IIMKPUHOBAsA KHCIOTAa He moriomaer) paBHa 0,419. B Tex ke
YCIIOBHAX ONTHYECKAsl IUIOTHOCTh 0,30 M pacTBopa IUKPUHOBOH KHCIOTHI paBHA
0,531.PaccunraiiTe KOHCTAHTY KUCIOTHOCTH MUKPHHOBON KUCITOTHI.

Peiimunz-xonmposns No3
Monexyaapro-smuccuoHnan CHeKmpocKkonua

1. ITTouemy npu KOMHATHOH TeMIeparype JIIOMHHECLUPYIOT He BCE
BeuecTna’?

2. SlBndgeTcs MM MIOMUHECLICHUMS PAaBHOBECHBIM Iporeccom?

3.Yem obwsacusercst 6osiee BbICOKAs CeJEKTUBHOCTb JIOMHHECIEHTHBIX METOIOB aHAIH3a [10
cpaBHeHur0 ¢ ¢oromeTpuyeckumu? Ilouemy (QayopecueHTHBIE METO[AbI aHAIH3A
4yBCTBHTEIbHEE POTOMETPHYECKUK?

4. Ilouemy npu (IIYOPECHECHTHBIX OMpPENENCHUIX MPEABABIAIOT MOBBIICHHEIE TPeOOBAHKS K
YHCTOTE PEAKTHBOB M MOCY/1b1?

5.Ilouemy Buj cekTpa (IyoOpeCUEHIMH He 3aBUCHT OT ATUHEBI BOJHBI BO30YKIAAIOLIEr0 U3/ IyueHMs?

6. ITouemy rpajyHpOBOYHBIH rpadux  mpu (hJ1yOpECHEHTHBIX ONPE/IEJIEHHSIX JIMHEEH B
OrpPaHHYCHHOM MHTEPBale KOHLIEHTpaIHi?

7. Kakx M3MEHsAETCS WHTEHCUBHOCTE bryopecuenmun pu HOHMKEHHH
TeMIepaTypbl?

8. Tlouemy JamIry HAKa&IUBAHUS peaKo HCTIONB3YIOT B KayecTne UCTOYHHKA
M3/Ty4eHus B (DIIyOpecleHTHOM aHan3e?

9. Ilouemy HENb3A JOJIro OCBELLATh (pyopecuupyroume pacTBOpPkI npH
npoBejieHHH (ITyOpeCcLeHTHBIX OnpeeIeHHit?
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10.B kakux clnyvasax coﬁnm,uae’rcn [paBUJIO BEPKaJ'IbHOﬁ CHMMETPHH CIEKTPOB IIOTITIOMIEHHA H
(iryopecuentmu?

11.Kakue XapakTEpHCTHKH JIIOMMHECUEHLUMH 3aBHCAT OT JUIMHBI BOJIHBI BO30Y)KAAIOLIETO CBETa H
noyemy?

12.Uro Oonblue: KBaHTOBBIH MM dHepreTuyeckuit  BbIXoJ duryopecuenimu? [louemy?

15.Paccunraiite MHHUMAIBHOE COJEpKaHUEe IUpKoHUA (%), KOTOpOE MOMKHO ONpPEAEInTh
JTFOMUHECLICHTHBIM METOZIOM B BHIE KOMIUIEKCA C MOPHHOM MOJB3YACH CICIYIOMMMH JaHHbIMH

-HaBecKky Maccoii 0,1000 r neperenu B MepHY10 K010y eMKocThiO 250,0 M,

-  MaKCHMAJIbHOI  BEJIMYMHE PETHCTPUPYEMOTO ¢ororoka, paBHoit 250 MKA, oTBeuyaer
KOHUeHTpaund uupkonus 0,1 mxr/mi;

- MHHHMAaJIbHAs BEJIMUUHA ¢doToToKa, perucTpupyemas MUKpOaMIepMETPOM, paBHa |
MKA.

Bonpocer k CPC 4 cemectp

1. Paccumnraiite JUIMHY BOJIHBI (HM) H BOJIHOBOE YHCIIO (CM" ) U KaXKIOH W3 NMepeyrcIeHHBIX HIDKE
yacrot anexTpomarauTHoro uamydens (I'u):1) 1,97.10% 2) 4,75.10", 3) 6,23.10'%, 4) 9,56.10"°.

2. Cornacuo onpeaenennio 13-it [enepanbHOi KoH(pEpeHIHH O MepaM H BecaM 1 cekyHjia paBHa 9
192 631 770 nepuomam M3ny4deHHs, COOTBETCTBYIOUIEIO  JHEPreTHUYECKOMY  MEpPeXoay  MExay
JBYM# CBEPXTOHKHMH YPOBHAMH u3oToma ' Cs. Paccuuraiite uacrory (I'L), BOMHOBOE YKCO (M
) ¥ JUIMHY BOJHBI ( HM, MKM) 9TOI'0 N€pexona.

3. Haiinure BOJIHOBBIE YKCIIa, OTBEUAIOIIME DHEPIUsAM IIEPEXO/IOB: a) 100 Tx.momp™ , 6)
-1
1 3B, B) | kkan.MonB .

4 Borwmcnure JUIHHY BOJIHBI M3TYYCHMs, IOINIOLIACMOTO MOJIEKYJIOH, €CJIM JHEPrHs MOJIEKYNAPHOIO
nepexoza B pacuere Ha 1 monb pasna: a)0,001 kxan; 6) 1 kkan; B) 30 kkay; r) 100 kkan. Kakum
CIICKTPaTBHBIM MANA30HAM OTBEYAKOT STH JUTHHBI BOJH?

5.B kakux obnactsax CIICKTpa 6)’ﬂ.y’[‘ HaXOIHTHCA CIHCKTPAJIBHBEIC JIMHHH, OTBECHAOUIHE 3HEPTHAM (

kJDx.mous ): a) 200-800; 6)10-20; 8)'0,01-0,17

6.JlloMHHECLHPYIOIIMA  3KpaH IMOrJoN@aeT yiIsTpadHONeTOBOH u3nydeHue ¢ JUIMHOH BonHbl 280
HM M CBETHT 3€JIEHBEIM CBeTOM C JuiuHOi BosHBI 508 HM. Kakyro 3Hepruro kaxasrii GpoToH nepegaer
JIOMUHECLMPYIOIIEMY BellIeCTBY?

7.11pu u3nydeHun (GOTOHA MOJIHAs SHEpPrus aToMa BOAOpOJa M3MeHMIach Ha 2,56 5B. Kakosa
JUTHHA BOITHBI H3]TyyaeMoro ceera’?

8.I1pn obnyueHun mapoB pTYTH 3MEKTPOHAMHM 3HEPrHsA aroMa pTyTH yBenuuuiachk Ha 4,9 3B. Kakora
JUTMHA BONTHBI M3/TyUeHHs aTOMa PTYTH NIpH Mepexosie B HeBO30YKIEHHOE COCTOSHHE?

9.Kakue 3/1eKTPOHHBIC IEPeX0Abl Ha3bIBAIOT Pe30HAHCHBMU? [TodeMy TIpH  ONpEJCNIeHHH 3JIEMEHTOB
METOJIOM doTomeTpuun TJIaMEHH HCIOJIb3YIOT PE30HAHCHBIC JIMHWUH, COOTBETCTBYIOLLUE
nepexojaM  C MepBoro Bo30YKIEHHOTO YPOBHSA?

10.ITouemy JUIS  KauYeCTBEHHBIX AHATUTHYCCKHX  OIpEAeNCHUI PEeKOMEHYIOT UCITOIb30BaTh
JIYTOBOH pa3sps[, a Asisi KOJHYECTBEHHBIX - HCKPOBO?

11.IIpu xakoM crnocoOe reHepauud (riams, Qyra MOCTOSAHHOIO TOKa, HCKpa) CHEeKTpaIbHbIE JIMHHA
OyayT tmpe?

12.ITpurojHa i ayra IOCTOSHHOI'O TOKa WJIM BbICOKOBO/IBTHAN MCKpa B KAYECTBE  HEINIAMEHHOI'O
aroMu3aropa B aroMHO-a0copOUMOHHO criekTpoMeTpHH? OTBET MOTHBHPYHTE.

13.Kakoli W3 METONOB MpHUrojeH JJIs T[POBEAEHUs IOIHOTO KAuYeCTBEHHOTO  aHalu3a:
ATOMHO-OMHCCHOHHEIH HJIH  aTOMHO-a0COPOLIMOHHBIA?

14.Kakue pakTopbl BAUAIOT Ha CTENECHb aTOMU3AalHHU BELIECTBA B IJIaMeHH?

15.Kakoif NpOUNEHT aTOMOB OMNpEAeNAeMOT0 3JIE€MEHTa y4acTByeT B (DOPMUPOBAHUU
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AHAJTUTHYCCKOrO CUIHaNa a) B MJIaMEHHOH SMHCCHOHHOM CIIeKTpOMETpHH, 6) B  aTOMHO-
abcopOLMOHHON CHEKTPOMETPHUH B ILIAMEHH?

16.Kak yBenmuuTh AHMCCOLMALHIO OKCHAOB M THAPOKCHIOB META/UIOB, ofpasylomuxcs B
rIaMeHu?

17.Kak BIuA€T MOHM3ALHA ATOMOB B IIJAMEHH Ha PE3yIbTATHI OIIPCHCIICHHUS 3JIEMEHTA a)
ATOMHO-9MHCCHOHHBIM METOJI0M, 6) aTomHO-abcopOuronHbIM MetogoM?  Kakumu npuemamu
MOYXHO MOJABHTH HOHH3ALHIO aTOMOB?

Jiss  yCHEIHOTO  BBIMOTHEHUS CAMOCTOSITENBHOM  paGoThl  CTYAEHTaM PEeKOMEHIYIOTCS
CIICOYIOIIHUEG }"IeﬁHO-MeTOﬂHlIeCK[/Ie HCTOUYHHKH:

1. Bacunibes B.I1. AnannTtuueckas xumusd, B 2-X K., M.: JIpoda, 2002.

2. Bacunwes B.I1. COopuuk 3amay o ananutuyeckoi xumun, M.: Jlpoda, 2002.
QOHA OLCHOYHBIX CPEACTB Ul MPOBENEHMS AaTTECTALHH YPOBHA C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00yUYarommMXcs 1Mo JUCUHILTHHE 0(GOPMIISETCS OTACIBHBIM JOKYMEHTOM.

Bonpocnbi k sx3ameny 4 cemectp

l. Kaxue u3 snementos Li, Cs, Mo, W, Cu, Zn, As, P u Se npeanouTHTeIbHO ONpeessTh aTOMHO-
IMUCCHOHHEIM, @ KAKHE aTOMHO-a0COpOLIMOHHBIM METOaMH ?

2. Kaxoii cnocob omnpesieieHHs KOHLUEHTPALHMH (DOTOMETPHYECKMM METOAOM MPEAIOUTHTEIHLHO
HCIIOJIB30BATD &) /Ul aHAJIH3a CTOYHBIX BOJ HEM3BECTHOIO cocTaBa; 6) /Ulsl aHalk3a pacTBOPOR ¢
BLICOKOH HOHHOH CHIIOH, B) JUIsl ONPEAE/NECHHA BBICOKHX KOHICHTPALMI ONpEAC/IseMbIX
HHIPEIHEHTOB?

3. KakoMmy CHEKTPOCKONHYECKOMY METOAY BBl OTJ3fUTe MpPEANOYTEHHE M [0YeMy IIpH
OINPEAEC/ICHHH KaaAMHs B o4Be?

4. [lmst onpenenenus xenesa B KOHIEHTPHPOBAHHOM CepHOM KucioTe B BHIE cyiabdocanuiuiaTa
HaBecky nomemaiot B kondy 100 mi1, 106aBisioT HeOOXOAUMBIE PEAKTHBELI M JIOBOAAT /10 METKH
BOJOH. VI3MEpAIOT ONTHYECKYIO IUIOTHOCTH B KIOBETE C TONIIHHON crnost 1 cMm npu 420 M
(MossipHBIH K02 duIHeHT cBeTonornomerus pased 6000. Paccuurarsh Maccy HABECKHU KHCIIOTEI
JUlsd aHalld3a ecJId ONTHYecKad IIoTHocTh paBHa 0,435 a MaccoBas zons xeiesa 0,005 %.

5. OnpenenuTs MaccoBylo JIOMIO 0J10Ba B TOMATHOH macTe, ecnu Hasecky 10 r ozonmmm u 301y
pactBopuin B kosibe na 100 mu. [ina ananusa oroGpanu 10 M1 nosydeHHOro pacTBopa J06aBHiIu
HEOOXOAMMBIC PEaKTHBbI, pa3GaBHIIM JI0 50 MII H H3MEPUIIH ONTHYECKYIO TNIOTHOCTE B KIOBETE C
TOJIUAHOK ¢I0s 3 CM, KOTopas okasanach paBHOH 0,5. [lusi mocrpoenus rpajydpoBOYHOIO
rpadguka B MepHbIe K0JObl Ha 50 M BBenHn 2, 4, 6, 8, 10 M1 CTaHZAPTHOrO PacTBOpa OJIOBA C
KOHLEHTpauueh 1 MKr/mi, 100aBHIH HeOOX0AUMbIE PEAKTHBEI, JOBEIH KOIOBI 10 METKH BOJION U
U3MEPUIIH ONTHYECKYIO TJIOTHOCTE B KIOBETe ¢ TonmuHON cnost 3 cm. [Monyunnm ontuyeckue
mwiorocta 0,2; 0,4; 0,6; 0,8 1 1,0.

1. IIOYEMY METO/Ibl ATOMHOH ABCOPBLIMM M ATOMHOM SMUCCHH OTJIMYAIOTCSI BbICOKOM
WU3BUPATEJIbBHOCTbIO?

2. Kakue MeToibl aHajiu3a MOXHO NONY4HTh, €CTM HMMETh CIEAyIOUMe y3iabl  npubopa H
marepuanbl: Y D-HCTOYHMK, MOHOXpOMArop, Iuiams, (HOTOINEMEHT, aHaIM3HPYEMEI pPacTBOp,
pacnplIsIIOLIee YCTPOHCTBO, HAGOPHI PEareHToB, KIOBEThI?

3. Kakomy CHEKTPOCKOMHYECKOMY MCTOAY BBl OTHaJMTE [PEANOYTEHHE H TOYEMY MpPH
ompezeneHuu GocaroB B CTOUHBIX BOAAX?

4. [lnsl IpHrOTOB/EHHUA CTaHAPTHOTO pacTBOpa Lupkonus Hasecky ZrOCl,.8H,0 maccoit 0,3533 ¢
pactBopuny B 100 mMn constHoit kucmotel. B Mepubie xon6er 50 mu momectuiu 1,0; 1,2; 1,5; 1.7:
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2,0 M1 CTaHZAPTHOrO PacTBOpAa, NMPHUOABHIM PEAKTHMB M JOBEAHM 1O METKM BOJOH. M3amepuin
ONTHYECKUE IVIOTHOCTH OTHOCHTENIBLHO MEPBOro pacTBopa. IToJyYHIM ONTHYECKHE TMJIOTHOCTH
0,10; 0,235; 0,33; 0,47. masecky uupkoHHeBoro cmnasa Macco 0,112 r pactBopunu B kosnbe S0
w1, otobpanu 2 M1, J00ABHIIH peakTHB U JIOBEJIM 0 MeTKH. M3Mepuin onTHYeCKyIO IIOTHOCTh
1 oHa okasayach paBHOH 0,32. BEIYMCINTE MAaCCOBYIO JOMIO HMPKOHHA B CILUIABE.

Jnst mocTpoeHMs rpajyMpoBOYHOrO rpadpuka B Koopaunatax A — ¢ B MepHble Komos1 250 M
nomectunu 11; 12; 13; 14 u 15 ma cranaaprHoro pacrsopa, coaepskatero 1,25 Mr/mi Mapranua
M OKMCIMJM Maprasel, 10 nepmadradata. ONTHYECKYIO MIIOTHOCTh H3MEPHIM OTHOCHTEIBHO
pacTBopa, copeprkamero 12,5 Mr mapradua B 250 M u nojay4unu onTHYeckue riotHocTH 0,2;
0,4;, 0,6; 0,8 u 1,01. HaBecky pyas! maccoii 0,5 r pactBopunu u pasbasuiau pactsop jao 1000 m.
B 50 mi ¢uabTpara OKMCIWIM MapraHerl o MepMaHraHaTa H pasz0aBHIHM pacTBop a0 250 M.
M3mepunn onTHYecKyIo MIOTHOCTh M OHA OKazainach paBHOM 0,32, BEIYHCIMTE MAcCOBYIO J0JIKO
Maprasuia B pyJe.

YKAXHUTE OCHOBHBIE TPEMMYUIECTBA U HEJIOCTATKM METOJIOB ATOMHOWM ABCOPBLIMM M
ATOMHOW 9MHUCCHUH.

Kakoit w3 meromoB Gomee YYBCTBUTEICH M IIOYEMY: aTOMHO-aOCOpPOLMOHHBIH W
(hoToMeTpryeCcKUir?

Kakomy cnexTpockonu4eckoMy METOAY BBl OTHAAAMTE MPEANOYTCHHE W MOYEeMY [pH
OnpeAeacHUH Cy1b(aToB B CTOYHBIX BoJax?

OmpenennTs MacCOBYIO JIOJIO PTYTH B MOJIOKE, €Cli HaBecky 10 I 030H/IH U 30J1y paCTBOPUIIH B
konbe Ha 100 wmu. Jlns ananusza orobpamu 10 My nonydeHHoro pactsBopa mao06aBHIIN
HeoOXouMble peakTHBbI, pazbaBuiu 0 50 MJI 1 H3MEPWIH ONTHYECKYIO MIOTHOCTh B KIOBETE €
TONIHHOM cnoa 5 cM, koTopas okazamnack paBHoit 0,2. JIns mocTpoeHHsl palyHpPOBOUHOIO
rpaduka B MepHble Koubb! Ha 50 mut BBenu 2, 4, 6, 8, 10 mMn cranzapTHOro pacTsopa pPTYTH C
KoHueHTpauuei 1 ur/mn, no6aBunu HeoOXOOMMBIE PeaKTHBBI, AOBETH KOMOBI 10 METKH BOMOH U
H3MEPHUJIH ONTHYECKYIO [JIOTHOCTh B KIOBETE C TOJUHHON ciost 5 oM. Tlonmyuunu ontuueckue
mrotaoeru 0,2; 0.4; 0,6; 0,8 u 1,0.

[Tocne pactBopenus 0,25 r yyryHa pactsop pasz®asunu o 100 ma. B tpu MepHsie Konbs! Ha 50
MJI TOMECTHJIH 11O 25 MJ 3TOrO pacTBOpa M A00aBHIIH : B NMEPBYIO KOOy cTaHAapTHBIH pacTBOp,
copepaamuit 0,5 Mr TuTana, 106aBHIIK IEPOKCH]] BOAOPO/A, BO BTOPYIO — MIEPOKCH/ BOJAOPOAE, B
TEPTBIO — BOAY (HY/NIeBOH pactsop). PacTtBopbl pa3daBuiid 10 METKH BOJOH U (POTOMETPHPOBAJIN
JIBa MepBBIX PAacTBOPa OTHOCHTENLHO TpeTbero. Ilomyuunu 3HavyeHus ONTHYECKOH MJIOTHOCTH:
Ayier = 0,65, Ay = 0,25. PaccuuTaliTe MacCOBYIO JIOJIFO TUTaHAa B YyTYHE.

MOXHO JIM METOOAMH ATOMHOM CMEKTPOCKOIHAU OTPEJENATE HEMETAJUJIbl U OPTAHHUYECKWE
BEIIECTBA? OTBET MOTMBHPYHTE.

Kaxumn npuemMamu B (OTOMETPUYECKHX METOAaX aHaIH3a HEOOXOAHMO IOJIb30BAThCs, YTOOBI
NonacTb B ONTHMAJIBHLIA HHTEpBAJI ONTHYECKOH IMIOTHOCTH aHanuzupyemoro pactsopa? Yemy
PaBeH 3TOT HHTEpBan?

KakoMy CHEKTPOCKONIMUECKOMY METOAY Bbl OTAAJAMTE TMPEANOYTEHHE M TOYEMY TpH
ornpejieJieHUH CBUHIA B Bo3ayxe?

PaccunraiiTe MaccoByro 100 kajiblus B Mosioke., HaBecky monoka 10 r pazbaBunu Boaoi 10
500 M1 ¥ pacnblIAIM B IJIaMsl FOPEIKH 1aMeHHoro oromeTpa. [lonyuunu 3Hauenue CHibl TOKa
50 MA, a npH pacnbUIeHHH CTAaHJAPTHOTO PacTBOpa KabIus ¢ KoHNeHTpaumeid 10 Mxr/mn — 55
MA.

OmnpeaenuTh MaccoBylO 0N MarHus B cyXodpykrax, ecid Hasecky 10 r ozonund u 301y
pactBopund B konbe Ha 100 mn. {ns ananusza orobpanu 10 Mn nonyyeHHOro pacTropa A00aBUIK
HEOOXOAUMBIE peakTUBEIL, pa30aBuiu 10 50 MJI M U3MEPUITH ONITUYECKYIO ILUIOTHOCTL B KIOBETE C
TOJIMHOM cliog 3 cM, KoTopas oxasanach paBHo# 0,2, J[nsg mocTpoeHHs I'paJyHpPOBOYHOTO
rpadpuka B MepHble KonOsl Ha 50 mn BBenu 2, 4, 6, 8, 10 M cTanmapTHOTO pacTBOpa MarHus c
KOHLIeHTpauued 1 MKr/Mi, 100aBuu HeoOXOAUMBIE PEAKTUBLI, JIOBEIIU KOJIOBI IO METKH BOJOH H
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M3MEPH/IH ONTHYECKYIO ILUIOTHOCTh B KIOBETE C TOMIMHOM ciost 3 cm. [lonyumin ontuyeckue
miaotHoctu 0,2; 0,4; 0,6; 0,8 u 1,0.

B KAKMX CIYYASIX B METOJAX ATOMHOW CIMEKTPOCKOMMW MCTIOJIL3YETCS [UIAMEHHbIA M
BECIJIAMEHHbBIH ATOMMU3ATOPBI?

Kax usmenutcsa ONTUYECKasd INIITOTHOCTE, €CJIH MHTEHCHBHOCTH CBETOBOIO IMOTOKA HMCTOYHHKA
H3JTyuEHHS YBEJTHYUTE B 2 pa3a?

KakoMy CnekTpoCKOMHYecKoMy METOAY BBl OTAUMTE [PEANOYTEHHE W TMOYEMY TPH
OMNMpeNe/ICHHH MBILIbSKA B I104YBE?

Onpenenuts MaccoByio OO Mapradia B cyXodpykrax, eciu HaBecky 50 I' 030mMIM H 307y
pactBopunH B ko6e Ha 100 1. JIns ananusa otoGpanu 10 Mi1 mostydeHHOro pacTBopa n06aBuIm
HeO00X0MMbIE peakTHBLI, pa3taBuIn A0 50 MJI 1 H3MEPHIIH ONTHYECKYIO IUIOTHOCTE B KIOBETE C
TOJILMHOK C10g 3 cM, KoTopas okasanach paBHod 0,2. JIns mOCTpOEHHs IpajyHpOBOYHOTO
rpaduka B MepHbie k00bI Ha 50 M1 BBenu 2, 4, 6, 8, 10 M CTaHZAPTHOTO PacTBOPa MapraHia ¢
KoHUeHTpauueit 1 mxr/mi, 1o6aBunu HeOOXOAHMBIE PEAKTUBSL, JOBEIH KOJIOBI JJO METKH BOJIOH 1
U3MEPHIIH ONTHYECKYIO ILIOTHOCTH B KIOBETE C TONLIMHOM cios 3 cM, [Tonyunnn ontuyeckue
nnotHocty 0,2; 0,4; 0,6; 0,8 u 1,0,

HBa oOpazua HeQTH, CTaHNAPTHBIM M aHAIH3UpPyeMblii Maccoll no 1 r pasbasunu B 10 pa3
METHIH300yTHIIKEHOM M PaclbUIMIN B [JIaMEHH aTOMHO-aGcopOUHMOHHOTO cnieKTpodoToMeTpa.
OnTryeckas MIOTHOCTD JIMHUK BaHa#uA A7 o6pasua ¢ H3BECTHBIM coaepxannem Banaaus 0,01
% cocrasuna 0,740 n ang obpasua ¢ HeusBecTHBIM coaepxkanueM 0,52, BEIMUCAHTE MaccoBYIO
JIOJIFO BaHa/us B HedTH.

B 4YEM [PUHLUMIHAJIBHOE PA3JIMUME METOJOB MOJIEKVJISIPHOM ABCOPBLIMM M ATOMHOM
ABCOPBLIMKW?

VI3MEHHUTCA T ONTHYECKAs IUIOTHOCTb, €CJIH CBETOIIPONYCKAHHE YBEIHUNTD B 3 pa3a?

KakoMy CHEKTPOCKONUYECKOMY METOAY BBl OTJAAMTE TNPEANOYTEHHE W [OYEMY [pH
ofpejieIeHUH HUKENA B ouBe?

Paccuuralite MaccoBylo JI0/II0 PTYTH B MOJIOKE, ONpPEJeNIseMyIO METOIO0M aTOMHON abcopBimu.
Hagecky monoka 10 r paz6asunn Bomoit no 500 MIT ¥ pacmubUIsUIM B IUIaMs FOPENKH ATOMHO-
abcopbunonnoro cnexrpoporomerpa. Ilonyunnn 3nauenue onruyeckoin mwiotoet 0,12, a npu
PacHblJICHHH CTAaHJAAPTHOIO pacTBOpa pTYTH ¢ KOHUeHTpauueii 1 ur/mn — 0,15,

OnpezenuTs MaccoByro 100 MONUGAEHa B CyXO(pyKTax, eciu HaBecky 10 r 030JMIM U 3011y
pactBopwH B konOe Ha 100 M. s anannsa otobpanu 10 M1 nosydeHHOro pacTeopa Jo6aBHIH
HEeO0OX0oAUMBIE peakTuBbl, pa3daBuiu o 50 M1 U U3MEPHITH ONTHYECKYIO IIOTHOCTh B KIOBETE C
TOMUIMHOK cog 3 cM, KoTopass okasajnach paBHOH 0,2. JIis mOCTPOeHHs IpajydpOBOYHOIO
rpaduka B MepHBIe KOOI Ha 50 mu1 BBenu 2, 4, 6, 8, 10 MJI cTanapTHOrO pacTROpa MosMOIeHA
¢ KOHUEHTpauuei 1 Mkr/mn, 106aBuan HeoOX0AMMbBIE PEAaKTHBEI, JOBE/H KOJIOBI 0 METKH BOJOH
¥ U3MEPHIIH ONTHYECKYIO MIOTHOCTh B KIOBETE C TOJLIMHOH cios 3 cm. Tlosyunnu ontuyeckue
nnotHoct 0,2; 0.4; 0,6; 0,8 u 1.0.

B YEM [PUHLUMIIMAJIHOE PA3JIMUME METOJIOB MOJEKYJISIPHOH SMWCCHMM U ATOMHOM
IMHUCCHN?

Kakue crniekrpockonuyeckne METOAB! YHHBEPCAILHEI U U30UPATENILHBI?

KakoMy CrnexTpocKonMyeckoMy METOXY BBl OTAA[MTE TNPEANOYTEHHE M MOYEMy IIpH
ONpefeaecHHN KpEMHUS B Bojie?

PaccunTaiiTe MaccoByIo OO Kalplius B Monoke. HaBecky monoka 10 r pasbasumu BOmO# 10
500 M 1 pacnbUIsIH B IUIaMsl TOPEJIKH [iaMeHHOro gotoMeTpa, [lomydnian 3HaYeHHE CHITBI TOKA
50 MA, a npu pacnbIZIeHHH CTaHJAPTHOIO PacTBOPA KANBLMA ¢ KOHUeHTpauen 10 Mxr/ma — 55
MA.

Onpezienith MaccoBylo IOMI0 MAarHus B CyxohpykTax, ecnn Hasecky 10 r o3onunu u 3ony
pactBopui B koJibe Ha 100 M. {ns ananusza oto6panu 10 MIT MONMYYEHHOro pacTBopa J00aBH/IH
HEOOXOMMBIE PEaKTHBbI, pa3baBiu 10 S0 M ¥ H3MEPHIIH ONTHYECKYIO IIOTHOCTD B KIOBETE C
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TOJNIMHON clos 3 ¢M, KoTopad okasamack pasHoit 0,2. st mOCTPOEHHS TPajyHpOBOYHOTO
rpajuka B MepHble K0JIObI Ha 50 My BRETH 2, 4, 6, 8, 10 MJI CTAHJAPTHOrO PAcTBOpa MarHus ¢
KOHIIEHTpauen 1 Mxr/my, no0asuiu HeoOXOAHMBIE PEAKTHBLI, TOBEIH KOAOBI 10 METKH BOJOH 1
U3MEPHIIH ONTHYECKYIO [JIOTHOCTh B KIOBETE € TONMMHON ciios 3 cm. [lonyumnu ontuueckue
nnotHoctd 0,2; 0,4; 0,6; 0,8 u 1,0.

[TOUEMY METOA ATOMHOWM ABCOPBLIMM MCMOJIb3VIOT MPEUMYLLECTBEHHO JUISA OMNMPEAEJEHUS
METAJIJIOB?

MO3KHO M TPOBOAUTL KaYECTBEHHBIH aHAIN3 METOIaM¥ (POTOMETPHH M ATOMHOI

KakoMy CrnexTpoCcKONHYEeCKOMY METOLY BBl OTJAAJAWTE TNPEAMOUTEHHE W TIOYeMYy MpH
ompenenenuu 6opa B NpHpoaHO# Bojae?

OnpenenuTs MaccoByio J0JIO KalbLHs B TBOpOre, ecium Hasecky 10 T 03010MIH M 301y
pactBopuit B Koji6e Ha 100 mi1. [lna ananusa oroGpanu 10 Mt mosydeHHOT0 pacTBopa A06aBHIIH
HEOOXOAMMbIC PEAKTUBBI, pa3baBuiv 10 50 MI i U3MEPHIM ONTHYECKYHO IUIOTHOCTD B KIOBETE C
TOJNIUMHON ¢J10s 5 cM, KoTopas okaszanack paBHOi 0,4. [t MOCTPOEHHS IpagyHpOBOUHOTO
rpaguka B MepHBIE KosObl Ha 50 M BBenu 2, 4, 6, 8, 10 M cTaHAapTHOTO pacTBOpa KaNbLHA ¢
KOHIEeHTpanuen 1 mr/mi, nobaBunu HeoOXOAUMBIEC PEAKTHBBI, JOBEIU KOJNObBI 10 METKH BOZOH K
H3MEPHJIA ONTHYCCKYIO IUIOTHOCTE B KIOBETE C TONWHMHOH crnos 5 cm. [lonyuunu ontuyeckue
nnotHoetn 0,2; 0,4; 0,6; 0,8 1 1,0.

[Tocne pacteopenus 0,25 r uyryna pacreop pasbasuiu 10 100 M. B tpu Mephble xon6er na 50
MJI TIOMECTH/IM 110 25 MJI 3TOr0 pacTBopa M JI00aBuiM : B MEPBYIO KoNGy CTaHAapTHBIN pacTBOp,
coneprkaimi 0,5 Mr THTaHa, J0OaBUIH NEPOKCHA BOJOPO/A, BO BTOPYIO — MEPOKCH/] BOAOPO/IA, B
TEPThIO — BOAY (HyNneBo# pactsop). PacTBopsl pa3basuiu o MeTKH BOAOH H (hOTOMETPHPOBAIIN
ZiBa TEPBLIX PacTBOpa OTHOCHTENBHO TpeTbero. [Toayduiau 3Ha4YCHHS ONTHYCCKOH IJIOTHOCTH:
Axier = 0,65, Ay = 0,25. Paccunraiite MaccoByIo JIOJTIO THTAHA B YyTyHE.

KAKHWE CHNEKTPOCKOMWYECKHME METO/IbI  MOXHO HWCIIOJIb30BATL JUISl  OIPEAEJEHUSA
OPI'AHWYECKMX BELLECTB U [TQYEMY?

B xaxux cinyuasx ucnonb3yior auddepeHumuansuyio Goromerpuio? B uem ee mpeumyimecTsa u
HEeJ0CTATKH?

KakoMy CHIEKTPOCKOIIMYECKOMY METOAY Bbl OTAQJAWTE MPEAMOYTEHHE W TI0¥EMY [pU
OMpPECICHUH JINTUS B CTOYHBIX BOJ[ax?

OnpenenuTs MaccoBylO IOIIO CTPOHLHS B MOJIOKe, ecid HaBecky 10 r o30numna M 3071y
pactBopuiu B kojbe Ha 100 mu. [Insg ananusa oroGpanu 10 M mony4eHHOro pacTBopa A06aBMIN
HeoOXO/IUMBIE PeaKTUBbI, pa3baBUIM 10 50 MJI U H3MEPHIIM OITHYECKYIO IVIOTHOCTH B KIOBETE €
TOJIMHON cJiosd 5 ¢M, KoTopas okaszanach paBHOH 0,1. Jlns moCTpoeHHs IpajyHpOBOYHOTO
rpaduxa B MepHbie KOOI Ha 50 M BBenu 2, 4, 6, 8, 10 M1 CTAaHOAPTHOrO PacTBOPA CTPOHILIUS C
KOHIEeHTpanueit 1 MKr/Mi1, no0aBu/Iu HeoOXOAUMBbIC PEAKTHBBI, JOBEIH KOJIOBI IO METKH BOJIOW M
H3MEPHIH ONTHYECCKYIO IJIOTHOCTL B KIOBETE C TONIMHOM cnost 5 cm. [lonyunnu ontuyeckue
nnotHocta 0,1;0,2; 0,3; 0,4 u 0,5,

HBa obpasua He]TH, CTAHAAPTHBI M aHANM3UpyeMblii Maccoit no 1 r paz6asumu B 10 pa3
METUIH300YTHIIKEHOM M PACTIBUTHIM B IJIAMEHH aTOMHO-aBcopOIMOHHOrO crieKTpodoToMeTpa.
OnTuveckas MIOTHOCTB JIMHWM BaHAIMsl A/t 00pasua ¢ H3BECTHLIM coaepikanuem panaaus 0,01
% coctasuna 0,740 u nns ofpasua ¢ HensBecTHbIM coaepikanueM 0,52, BRIYHCIMTE MacCcOBYIO
[IOJIKO BaHa/lus B HE(PTH.

QoA OLUECHOYHBIX CPEACTB [N IIPOBEJCHUS AaTTeCTAUHH YPOBHS CHOPMUPOBAHHOCTH

KOMIIETEHIIUH 00y4aromuxcs 1o JUCUUILTHHE 0QOPMIISIETCS OTAETBHBIM JOKYMEHTOM.

6. YHEBHO-METOJAUWYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCHHUITJIMHBI
6.1. KHurooGecre4eHHoOCTE
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HanmMeHoRaHue nUTEpaTyphl: aBTOp,
Ha3BaHMe, BUA W3JaHUA,
M3/1aTeIbCTBO

I"op w3paHus

KHHUI'OOBECITEYEHHOCTb

KonuyecTBo 3K3eMMispoR
H3gaHui B Onbnuorteke
Bnl'Y B cOOTBETCTBHH C

&IrocC BO

Hanuuue B 3M€KTPOHHOM
oubnuoreke Bal'y

3

OcHoBHas nuTEpaTypa

OcHoBbl aHAIMTHYECKOH Xumuu, B 2-x 2005 100 http://www.studentlibrary.ru/book/ISB
kn, /llox pen. IOA. 3Bonorosa. M.: N9785209035749.html

Bricu. mx., 2005,

AHallUTHYECKasn XHMHS. 2012 20 http://www.studentlibrary.ru/book/
KonuuecTeeHHL1i ananu3. MU3HKO- ISBN9785970421994.html
XHMHYECKHE METO/Ibl aHa/I13a;

npaxkTHkyM yueGHoe nocotue /

Xapuronos 10. 5., Ikabapos I.H.,

[puropsesa B. 10. - M. : T2OTAP-

Menua, 2012 - 120 C.

Ananuruveckas Xumus ;@ yueb. wis 2011 - http://www.studentlibrary.ru/book
CTYA. YyupexaeHuii Boicul npod. /ISBN978576956292 1 .html

obpazoBanus / B.M. Bepuinaun, U.B.
Bnacoea, M. A. HukHdoposa. — M. :
Hzpatenbcknilt UeHTp «AKagemusy,
2011 -448 C.

JlononHuTensHasn JIUTCpaTypa

Kpuctuan  I'.  AHanurTHueckas
XHMBS: B 2 TOMax. / mep. ¢ aWra. -
M.: BUHOM. JlaGoparopus 3HaHuii,
2009, Ne.l 623 ¢.T.2. - 504 c.

http:/fwww.studentlibrary.ru/book
/ISBN9785947743890.html
www.window.edu.ru

Awwn SLH., Amun EA, Sumn AL
[azoras xpomarorpadus. M.: TpaucJlur,

2009. - 528 C.

2009

http:/fwww.studentlibrary.ru/book
www.window.edu.ru

6.2. [lepuoauyeckue N3aaHus

JKypHan aHanIHTHYECKOH XMMHUH.

Macc-cnektpoMeTpus.

3aBojickast naboparopust. JluarHocTuka MaTepUaIOB.

6.3. UuTepHeT-pecypcesl

http:// anchem.ru
http://chemistry.narod.ru

7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYHEHHE JUCHUITIJIMHBI

Jis peaim3auny JaHHOH AMCHMIUIMHBI MMEIOTCS CICLHAJIBLHBIC IOMCIUCHHS Ul IIPOBEACHHS
3aHATHI JeKuHoHHOro Tuna - 331-1, mabopaTopHble paGoThl MPOBOAATCS B TabOpaTOPHH (PHIHNKO-
XHMHYECKHX METO0B aHanasa - 429-1.
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PaGouas nporpaMma JHCUMIUIMHBI COCTaBlieHa B COOTBETCTBHM ¢ Tpebosanuamu ®I'OC BO
no nanpasjienuio nogarorosku 04,.03.01 Xumus

Pabouyio nporpamMmMmy cocrasun a.X.H, npod. Amenud B.I. ﬁ/%%"

Peuensent

c.H.c. mabopaTopun xumuyeckoro anamza BHUN3XK , k.x.H., Bonbmakos [1.C. £ .. .
(mecTo paboTel, fomkHocTh, DHO, noaruce)

IIporpamma paceMoTpena u 0106peHa Ha 3acelanuy Kadeapbl XHMUH
[Tporokon Ne 70 ot £4.06..202/0na

3aBeayrowui kageapoi Kt//,'&f.%’/f Kyxtun B.A.
(PHO, noanucs)

Pabowas nporpamma paccmoTpeHa M oA00peHa Ha 3ace/laHdM  Y4eOHO-METOAMYECKOMN
komuccnu nanpasnenus 04.03.01 Xumus

[Iporokon Ne 70 ot 25.06 -28/ rona

/¢t Kyxrun B.A.

HpeﬂcenaTenb KOMHCCHH
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JIMCT NEPEYTBEPKJAEHUSI
PABOYEN [IPOI'PAMMBI JUCUMUILIAHEI

Pabouas nporpamma onobpeHa Ha yuebHBIi roa

ITpotoxon 3acenanns Kagenps! Ne 0T rojia

3aBenyroumit kadenpoi

Pabouas nporpamma ogo0peHa Ha yueOHBIN rojl

[IpoTokou 3acenanus kadeapn No oT roja

3aBenyromuii kadenpoit

Paboywas nporpamma onobpena na y4eOHBIH roj

[Tpotokon 3acenanus Kadeaper Ne oT roga

3asenyromuii xadenpoi

Pabouas nporpamma onobpena Ha yueOHBbIH rox

ITporokoun 3aceganus kadenpor Ne oT rona

3aBeaytoumit Kadenpoi
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Pabouas nporpamma ogo0peHa Ha yueOHBIH roj

[Tpotokon 3acenanus xadenpsr Ne oT roza

3asenyromuit xadenpoit

JHUCT PETUCTPALIUU UBMEHEHUH
B pabouyio NporpaMmy JAUCLMIIHHEI
AHaTuTHYeCKas! XHMHSA

obpazoBarensHOH nporpammbl HanpaeneHus noarotoeku 04.03.0.1 Xumus
HaMpaBIeHHOCTh: XMMMUYECKHH aHAJIN3, XHMUYECKast U 9KOJIOrHYecKas 3KCnepTu3a o0bEeKTOB
OKpYyXarollei cpesbl

Homep BHeceHbl U3MEHEHHS B HaCTH/pas/eibl Hcnonnurens OcHoBaHHe
H3MEHEHHS paboueii nporpaMmel ()5(0) (HoMep u ziaTa NpoToKONIa
3acelaHus Kageapbl)

3aB. kadenpoit /
Moonucs DHO




