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1. IEJHA OCBOEHMHS JUCUUITJIUHBI

Lenvio  ocBocHus MUCIMIUIMEBI CAHATHTHYCCKAS XHMHS» ABJIAETCS OBYYEHHE CTYICHTOB
TCOPETHYECKHM M MPAKTHYCCKUM OCHOBAM XUMHYECKHX, (HM3UKO-XUMHYCCKHX M (DH3MUYECKHX
MCTOJOB KOJIHYECTBEHHOI'O aHalu3a | H,[[CHTH(J]JP!K&]_[HH BCILIECTB.

3aoaua JHCHHIIIIHHEI COCTOMT B TOM, YTO Ha OCHOBAHHH MOJYYEHHBIX TCOPCTHYCCKHX 3HAHHH
H TIpaKTHYECKOI'0 OBJIAACHHA METOHaMH aHalHhi3a, a TakKKe MEeToJaMu pacuera pe3yibLTaToB
3KCIICPUMEHTA, CTY/IEHThI MOTJIH [IPABMIIBHO BBIOMPATH METO/bl AHAIM3A BEILECTB B COOTBETCTRHHU C
MOCTABIEHHOM repea HAMHU Npo0dJeMoil, pa3paboTaTh cxeMy aHaTH3a, MPAKTHYECKH POBECTH €r0 U
HUHTEPIPETHPOBATDH HOJIYYECHHBIC PE3YJILTATHL,

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunmmaa «AHaJMTHYECKass XUMHSA» OTHOCHTCS K 6a30BOH 4YacTH y4yeGHOro IUIaHa
JAHCUMILIMH 110 HanpasiaeHuio noarotosku 04.03.01 Xumus (kBanndukanns «bakanasp»).

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUS IO JTUCHUTIJINHE

[Inanupyemble pe3ynbTaThl ODYUEHHUS! MO JHCLUMIUTHHE, COOTHECEHHBIE C ILIAHHPYEMBIMH
pesynbratamur ocsoeHust OIOIT (xomreTeHIMAMY M HHANKATOPAMH JOCTHXKEHUS KOMIIETEHIIHH )

dopmupyembie [Inannpyemele pesynbratbl 00yUeHHS 110 JHCUMILIMHE, B Haumenosanue
KOMITETEHLIHH COOTBETCTBHH ¢ HHIAMKATOPOM JIOCTHIKEHHSA KOMIIETCHLIMH OLEHOUYHOI'0
(kon, conepikanme Huaukarop nocrukerus PesynbTaTel o6yuenus rno cpencTaa
KOMIIeTEHLIH) KOMMNETEHUHH JUCLIMTUIHHE
(K00, codepacantie uHduRamopa
OIK-1 OTIK-1.1. 3Haet ocHOBBI 3naem: ocoOOEHHOCTH 0OBEKTOB Borpocs!
CriocoBen (hyHpaMeHTanbHbIX NOHATHI K aHaJM3a, TEOPHIO MCTOJIOR
3aKOHOB XHUMHH, ATOMHO- )
?{ﬂﬂ;iﬁi:ﬁiﬁ;};: MOJIEKYJISIPHONO YYEHMS, E;i{d'?fl?'a
CTPYKTYPBI H hH3HKO- Meem.! aHalmu3upoBaTL U

Th PE3YNbLTAThI
XHMHYECKOro

XHMHYECKHX CBOICTB BCIHIECTRA,
ocobennocTeil 0ObEKTOB

HHTEPIPETUPOBATH PE3YILTATHI
XHUMHYECKUX IKCIIEPHMEHTOB,

BKCIlepuMe}Ij'a, HCCNIEI0BAHNA H TEOPHIO Habmonenuit 1 H3MEpEeHHi
HEDIIGHERIEE R SREPRMEHRELE METOIIOS Bradeem: MeToJlaMH aHaNH3a
H3MCpPECHHH HUCCNENOBaHUA, TEXHUKY H o -

METOAHKH NMPOBEJEHHA
IKCNEPHMEHTOR

OIIK-1.2. ¥meert pazpabartbiBath
W BBICTPAUBATL MUIAH
MCCIEIOBAHMIT MOJ] peleHne
KOHKPEeTHBIX 3a1ay
npotheccHOHANBLHOIT
JeATENBHOCTH; (JOPMHPOBATE H
NIeNaTh BLIBOJIbI, 110
pe3ynbTaTaM aHaaH3a HCXOHs U3
00paboTKH THTCPATYPHBIX
HdaHHBIX U COBCTBEHHBIX
'JI{CI'IBPHMEHTEUI!:HHX, pac4eTHO-
TEOpeTHYECKHX paboT;
NPUMEHATE PAazIHIHBIE METOALI
MareMarHueckoii o0paboTku
DKCNEPHMEHTATBHBIX JTaHHBIX B
XHMHH

OIIK 1.3. Bnaneer HaBbIKAMH
HcesienoBaHuii crolicTB 1
COCTaBA XMMHYECKHX BEIIECTB C

Ha COBPCMCHHOM
AHAMHTHYECKOM 060[))/,[[0 BaHUH




MCONB30BAHHEM COBPEMEHHOTO
aHaJMTHYECKOro 000PYI0BaHHS;
CIIOCOBHOCTRIO YCTAHABIMBATD
CBA3L MEKIY MNPUUHHOIT K
CeACTBHEM MPH MPOBEAEHHH
XMMHUECKHX MCClIe/10BaHHI

OIlK-6
Cnocoben
NpEICTaBATh
pe3yabTaThl
cBoei paboTs! B
YCTHOH U
MUCbMEHHOH
thopme B
COOTBETCTBHHU C
HOpMaMH U
MpaBUIaMH,
MIPHHATBIMH B
npoteccHoHaNb-
HOM coolLiecTse

OI1K-6.1. 3HaeT nucsMeHHLIE U
YCTHbIE SI3bIKOBbIE HOPMBI,
COBPEMEHHBIX (PYHKUHOHAILHBIX
CTHNEN 1N OCYIIECTBICHUA
JIeNI0BOoii KOMMYHHKALWH B YCTHOH
W MUCLMEHHOI (hopMax B rpeenax
rnpogeccHOHATLHOM IEATEIBHOCTH
Ha PYCCKOM U HHOCTPAHHOM S3bIKE;
HOPMbI M NPaBIIa, NPUHATLIE B
npogeccuonanHoM coobulectse
IS TPEACTaBAEHUA PE3YNbLTATOB
¢BOEH /1eaTeNbHOCTH B YCTHOM U
MHCLMEHHOI (hopme
OIIK-6.2. YMmeer npecTaBnsTh
pe3yibTaTsl padoTsl B BUIAE 0THETA
10 CTAHAAPTHOI (popMe Ha
PYCCKOM M }IHOCTPHHHUM A3LIKE;
npeacTaBaaTh HHGOPMALHIO
XUMHYECKOI'0 CONCPKaHMU C
yuétom TpeGoBanmii
Ooubnuorpadguueckoil KyNbTYpHL;
NpaBHILHO HHTEPNPETHPOBATh
NpohecCHOHAILHYIO NIEKCHKY Ha
WHOCTPaHHOM f3bIKE C
COOTBETCTBYIOLLMM ONpeie/eHHEM
Ha PYCCKOM A3bIKe
OIlK- 6.3. Bnageet HaBbIKaMH
MOArOTOBKH NPE3eHTALUH M0 TeMe
paGoThl U NPEJCTaBNEHHU e B
COOTBETCTBHH C HOPMAMHU H
npaBHNaMH, MPHHATHIMH B
npodeccHoHaTEHOM cooblLecTee;
€HOCcOOHOCTBIO NPEACTABIATS
pe3ynbTaThl poheccHoHANbHON
HanpaejCHHOCTH B BUIC TCINCOB
IOOKJIana Ha PYCCKOM H
MHOCTPAHHOM A3bIKC B
COOTBETCTBHH C HOpMAaMH H
npapvnaMu, NMpUHHATEIMH B
XHMHYECKOM co00IecTRE

3uaem: cnocoObl
MpeCTaBICHHA PE3yJIETATOB
paboThI

Vmeem: oopMuTh pes3ynbTarel
SKCIEPUMEHTA

Bradeem: Hay4UHBIM SI3bIKOM
OIMUCAHUS Pe3yJILTATOB
XHMHYECKOro aHaJlu3a

Bonpocsl

[TK-3

Cniocoben
NIaHUPOBATHL H
paspabGaThiBaTh
ONMTUMAJILHEIA
anropuT™M
aHalli3a ChIpbA,
MPOMENKYTOHHOH
W FrOTOBOMH
NMPOAYKLIMH ¢
NMpHMEHEHHEM
COBpPEMEHHBIX
TEXHOJIOTHYECKH
X CpeacTB

ITK-3. /. 3naer npasuna
UCTIONb30BaHUsA oDopy1oBaHus,
CpeicTB H3MEpPEHHH H KOHTPO/IA
COTNIACHO TpebOoBaHHIM
HHCTPYKIHH 110 3KCIyaTaLum;
f1K-3.2. YMeer KOHTPOJIMPOBATD

TEXHOJIOMHYECKH I npougcc

NPOH3BOACTBA XUMHUECKUX
BELLECTB B IEPHOA €0 OCBOCHHS;
[IK-3.3 BnageeT HaBblKamu
HCIIOJIb30BAHUA METONIOB U3YUEHUSA

COCTaBa H CTPYKTYPbI HCCIIE/LYEMOro
ChIPbSl, MPOMEKYTOUHOH H TOTOBO#

NPOAYKLHH

3naem: npasuia
HCIIONb30BAHUS CPEACTB
H3MEPCHUS U KOHTPOJIS

Vaeem: npoBojUTHL KOHTPOJIL
U BHOCHTH TIPEIOMKEHUS MO
MoIH(pUKaIK
TEXHOJOTHYECKHX TPOIIECCOB, B
T.4. IPOLIECCOB NepepaboTKu
OTXO/I0B, ¢ UCIIOIB30BAHHMEM
METOJ/IOB XHMHYECKOr0o aHajaH3a
Bnadeem: meTonamu pacuera
MOTPENIHOCTEH aHaAJIN3a,
METOJHKaMH H3Y4YEHMsI cocTaBa

Bonpocsl
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HCCIEIyeMBIX 00BEKTOR

[K-4 [1K-4.1 3naer craunaptsi, 3naem. METONIbl U METOAUKH Bonpocs:
Cnocoben MEPOLRRU AT RIIH, XMMHYECKOTO aHaNu3a
olIpeieNAloIe MOPALOK

paspabaTeiBaTh :
METOLHKH paszpaboTrku n odopMneHs Vaeem. l'lpf}B MR
duauko- OTHETHO JOKYMEHTALHH Mo XHMHYCCKHH aHaIli3
S pesyJIbTaTaM Mcciie 0BaHIi 1 PacTBOPOB, MATEPHAJIOB H
;uem,uoa aHaIM3a g 00pa3sLoB U3/eIHi B

; ] -

i [MK-4.2. ¥meer BoiOupars MeTOABI, COOTBETCTBHH € TPEOOBAHUAMIL

PacTBOPOB, HHCTPYMEHTEI M 00opyaoBaHHe s . 5
MaTtcpHaloB H MPOBEACHHA XMMHUECKOro aHa/IN3a; e
UHbIX 00beKTOB B | TTK-4.3. Bnajeer CORpeMEHHBIMH HOBYMEHTAIHE
COOTBETCTBHH ¢ METONaMH TPOBEIEHHS Bradeem: MeTogamu pacuera
TpeboBaHUAMHU IKCNIePHMEHTOB I HaOMIOAEHNIT B HOrPENIHOCTEH aHan13a
TexHosornuecko | ©6h1actu npodieccuonanbHo
i nokymenTanuu | ACATEIBHOCTH
[TK-6 [TK-6.1 3naeTr ocHOBLI d)liSHliO- 3”({(3;}1; CHOCOﬁBI 0T60pa npoﬁ BOI’I]JOCI:]

Cnocoben
MPOM3IBO/INTh
natoparopHsie
HceaeNoBaHms,
aHAIN3bI
oToDpaHHbIX
npob u obpazior
A/l OLEHKH
9KONIOFHYECKOro
COCTOAHUS
06beKTOB

XHMHYECKHUX METOJIOB
HCCHe10BaHNs 00bEKTOR
OKpYyXaroueii cpesibl;

ITK-6.2. ¥YMeeT Npon3BOIHTE
N1abopaToOpHble HCCNENOBAHMNS,
3amMephl, aHaJI13bl OTOOPaHHBIX
MPUPOAHBIX 00pa3LOB;
PaccUYMTHIBATH TIpeJiebHO
nonyetumbie koHuentpauuu (MJK)
Bpem{b[x BELIECTB TEXHOIEHHOTO
Xapakrepa; pabotaTh Ha
aHanuTHYeckoM nabopaTopHoOM
o0opyL0BaHNH,;

[1K-6.3 Bnaneet meTomamu
NPOBEIeHNA IKOJOTHIECKOTO
MOHHTOPHHIA

00BEKTOB OKpYIKAIOLIEH cpe/ibl
Ymeem: nposouurs
nabopaTtopHble HCCIIEA0BAHMS,
aHanu3bl 0TOOPaHHBIX MTPOO U
00pasIoB /ISl OLCHKH
3KOJIOTHYECKOTO COCTOSHUS
00BEKTOB

Braoeenr: MeTogaMu
TIPOBEACHHUS DKOJIOTHHYECKOT0
MOHHMTOpHHTA

4. OBPbEM U CTPYKTYPA JUCHHUIIJIHHBI

TpyaoemkocTs AuCLUIIIHEDBL cocTaisier 10 3aueTHbIX eunuLl, 360 vaco




TemaTu4decknii mian
thopma obyuenusn — ounasn

KonrakrHas pabora dopmsl
obyuatoluxcs TEKYILEro
C MeAarorHyecKum KOHTpONs
s pPabOTHHKOM = VCIEBAEMOCTH,
- - s e
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Ne Haumenoraume Tem w/unm 8| 3 = & | § g e
) ] @ o = = 5% | 88 aTTecTauuy
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= = ©
1 Bpenenue. TepMHHBI M onpejeneHus | 3 1-3 |4 2
B AHANIMTHYECKO XMMHH.
Knaccudukanus MeTo 0B aHann3a
2 Merponoruyeckue OCHOBBL | 3 4-5 (2 1 PeiiTumnr-
XHMHUECKOrO aHanu3a KOHTpOJIb Ne |
3 Tunel  XUMHYECKHX peakumit B | 3 6-9 | 12 2
AHAJIMTHYECKON XHMHH
4 MeToabl oDHapyKeHUs U3 10- | 12 32 1 PelTunr-
HaeHTH(HKaLNH 11 KOHTpOJIb Ne 2
5 Xpomarorpatpuueckne MeToabl | 3 12- 112 1
aHanuza 13
6 ["paBuMeTpHHECKHIT METON aHaNH3a 3 14- | 10 1
15
7 THTpUMETPHUECKHE METO/IbI aHAIM3a | 3 16- |20 40 1 PeliTuur-
18 KOHTposb Ne 3
Bceero 3a 3 cemectp 180 72 72 9 Dk3ame, 27
] DNERTPOXUMHYECKHE meToasl | 4 1-6 | 20 20 2 PeliTnur-
aHaIM3a KOHTpob Ne |
2 CrieKTpOoCKOIHYECKHE MmeToast | 4 6- 10 20 2
aHanuza 10
3 MeTo/1bl aTOMHOIT CNEKTPOCKOMHN 4 11- | 20 20 2 PelTHHr-
14 KoHTposs No 2
4 MeTo/ibl MOJIeKyJIApHOiL | 4 15- |20 10 2
CIEKTPOCKOTIHH 17
5 [IpoGooTGop ® npobGonoaroToska. | 4 18 |2 2 1 PeiiTHHT-
OcHoBHble 00BEKTH AHANH3A KOHTpOJbL Ne 3
Bcero 3a 4 cemectp: 180 72 72 9
Hanuuue B aucuuniune KIT/KP
Htoro no gucuunnuue 360 144 144 18 Ox3ameH, 54




4. OBBEM U CTPYKTYPA JTUCHUITJIMHBI

Coaep:raHue JICKUHOHHBIX 3aHATHI o aucuumune (3,4 cemectp)

1. Beeacuue

[IpeMeT aHATMTHYECKONH XUMUH, €€ CTPYKTYpa. MeTonoNoTHYeCKHe acleKThl aHaTUTHYECKOH
XMMHH; €€ MECTO B CHCTEME HayK, CBA3b C MPaKTHKONH. 3HaYCHHE aHATHTHYCCKON XHMHH B Pa3BUTHH
€CTECTBO3HAHMS, TCXHUKH, 3KOHOMHUKHM. OCHOBHbBIE aHAIUTHYECKHE MPOOJIEMBI: CHIKEHHE Tpesena
oOHapyXeHus, MOBBIIEHHE TOYHOCTH W H3OMPATENbHOCTH, 3KCIPECCHOCTH aHalIM3a; aHanu: 0e3
pa3pylLICHHUS; [OKAaNbHBIM aHanu3, [JUCTAHIIMOHHBIM aHanmui. Buagel ananusa: W30TONHEIH,
9JIEMEHTHBIH, CTPYKTYPHO-IrpyrnnoBoi (QyHKUHOHAILHBIN), MOJEKYISIPHBIH, BelECTBEHHBIH,
(dazoppit. XuMuyeckue, (U3NYeCKUC U OHOJOrMYCCKHE METOIBl aHaiH3a. Makpo-, MHKPO- H
YABTPAMHUKPOAHAIIU3.

OcHOBHEIE ITANbI pasBUTHS AHATMTHYECKON XHMHH. Conpemermoe COCTOMHHE H TCHICHIHH
PasBHTHA AHATUTHYECKOH XUMHUH: HHCTPYMEHTANIH3AUA, aBTOMAaTH3alusg, MareMaTHulalus,
MHHHATHOPH3AUK, YBCIHYCHHC [OOJIH (bH3H‘IeCKHX MCTOAOB, IIEpeXod K MHOTOKOMIIOHCHTHOMY
dHaJIH3Y, CO3/laHHe CEHCOPOB M TECT-METOM0B.

2. MeTpo/iorndeckne 0CHOBbI XHMHYECKOTI'0 AHAJIH3A

OCHOBHbIE METPOJIOTHUECKHE IOHATHS M INPEACTABICHUS: M3MEPEHHE, METOJAbl M CpPEACTBa
H3MepeHuii, MeTpoJorHyeckie TpeOOBaHUS K pe3ynbTaTaM H3MEPeHUH, OCHOBHBIE MPUHIMIILI U
croco0bl 0DecmeueHus TOCTOBEPHOCTH PE3YJIbTaTOB M3MEPEHHUIH, norpettHocTi. OCHOBHBIE CTaHU
XHMHYECKOIo aHajiv3a. BeiGop Merosa aHaiuM3a M COCTABIIEHME CXEM aHajid3a. AOCOIIOTHBIE
(Oe3dTaNOHHBIE) ¥ OTHOCHTENBHBIE METO/Bl aHauu3a. AHAIUTHYECKUNA CHUTHAl U nomexH. O0bem
m-lrbopmaunu B aHaauTHueckoMm curHaie. CrocoOrr OMNpECACTICHHA COOCPMaHWA MO JTaHHBIM
aHATUTHYECKHX U3MEPEHUH.

OCHOBHbBIE XaPaKTEPUCTHKH METO/Id aHAIM3a: IPaBHIIBHOCTh W BOCIIPOU3BOAMMOCTE, KO (DHIIHEHT
YYBCTBHTENLHOCTH, TIpefes oOHApYy»XeHHs, HIDKHAS M BEpPXHsil TI'PAHMLbl  ONpeJeseMbiX
copeprkanmnit.  Knaccudukanusi norpemHoctedt  aHaynmsza.  CucremaTudeckue - ciayvalinbie
norpemHocTy. IlorpelrHocTH  OTHENBHBIX CTaani  Xumuueckoro aHaamsza. (CrnocoObl OLECHKH
[PaBUIBHOCTH: HCIONB30BAHME CTaHJAPTHBIX 00pa3iloB, MeToJl A00aBOK, METO]I BapPLHPOBAHHUA
HAaBECOK, comnocrapienue c Jpyrumu Mertojamu. CraHaaprHeie 00pa3sipl, HMX H3rOTOBICHHE,
arrectarus u  ucrnons3oBanue. Crarucruyeckas oOpaboTka pe3ynbTaToB M3MEpeHMid. 3akoH
HOPMAIBHOTO PacHpeaeicHHs cliydadHplX ommbok, t- u F-pacnpenenenus. Cpennee, QHCIEpCHs,
cranjiaprioe ortkinoHenue. [lpoBepka rHmoTe3sl HOPMANBHOCTH, THIIOTE3bl  OAHOPOAHOCTH
pesynbratoB u3mepenuil. Criocobpl oueHKH npaBuibHOcTH. CraHaapTHele oOpasubl. CpaBHeHHe
JUCIIEPCHH H CPEAHHX IBYX METOAOB aHaim3a. PerpeccHonHbli aHanu3. McmonpzoBanue meroja
HAHMEHBIIMX KBaIPATOB JUIA OCTPOEHUS IPaJlyMPOBOYHBIX rpauKoB.

TpeGoBanusi K METPOJOTHYECKOM OLCHKE B 3aBHCHMOCTH OT o0bekra M uemu aHanusa. Criocobsi
MOBBIIIEHHS BOCIPOM3BOAUMOCTH ¥ MPaBHJIBLHOCTH aHaimu3a. OpraHusanus M METOJOJIOTHA
METPOJIOTHYCCKOTO  00CCHeUeHHs  JACATEIbHOCTH  AHANHTHYESCKOH  ClnyxOBL.  AKKpeauTaius
aHanutiHueckux Jnabopatopuid. IloBepka ammaparypbl, arTecTalusi HECTAHZAPTHBIX CPCICTB
H3MEPEHHMHU U METOIMK aHAaIH34.
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3. Tunel XHMHYECKHX PeAKUUIl H NPOLECCOB B AHATHTHYECKOH XHMHH

OCHOBHBIE THIIBI XMMMYECKMX peakluii B AHAIMTHYECKOM XHMMHH: KHCJIOTHO-OCHOBHBIE,
KOMIUIEKCO0Opa3oBanus, OKHCIEHUS-BOCCTAHOBICHUA. VCHonb3yemble MPOLECCH: OCaKACHHC-
pacTBopeHne, sKkerpakums, copbuus. KoncranTel pasHoBecus peaxunit u mpoueccos. CocrosHue
BCIICCTB B HJCAILHBIX H pealibHbIX cHecTeMax. CTpyKTypa pactBoputeieit u pactsopa. Conbparanus,
HoHm3anus, aunccounauus. IloBexenue 5/IEKTPOIMTOB W HEDNEKTPOJNHTOB B pacTBOopax. Teopmus
Hebas-Xiokkens.  Koadpuumenrtsr axtuBHocTH. KoHueHTpanuoHHble KOHCTanThl. Onucanue
CJIOKHBIX paBHOBecHH. O01as 1 paBHOBECHAs KOHIEHTPAMH. Y CIIOBHEIE KOHCTAHTEL.

Kuciorno-ocnosubie peakuun. CoBpeMEHHBIE IIPEJCTABICHHS O KMCIOTaX W 0CHOBaHMSX. Teopus
Bpencrena-Jloypu. PaBnoBecne B cHCTEME KHCIOTA - CONMPSDKCHHOC OCHOBAHHME M PAacTBOPHUTEID.
KoHCTaHTbl KHCJIOTHOCTH M OCHOBHOCTH. KHCIOTHBIC ¥ OCHOBHBIE CBOMCTBA pAacTBOPHUTEIEH.
Koncranra apronporonusa. BiusHME NpUPOJIbLI PACTBOPUTENS HA CHIY KHCIOTHI M OCHOBAHHS.
Husenupyromuit 1 qudepennupyromuii >gdext pacrsopurens.

KucIoTHO-0CHOBHOE paBHOBECHME B MHOTOKOMITOHEHTHBIX cHcTeMaX. BydepHble pacTBOpPbI M HX
cBoiicTBa. byhepnas emkocTs. Beruucnenus pH pacTBopoB He3apsHKEHHBIX W 3apSKEHHBIX KUC/IOT U
OCHOBaHUH, MHOTOOCHOBHBIX KHCIIOT U OCHOBAHHIA, CMECH KHCIIOT M OCHOBAHHIA,

Peakuun xomiuiexcoobpasopanus. THUNbI  KOMIUIEKCHBIX —COEIMHEHMH, HCIOJB3YEeMBIX B
ananutuueckol xuMuu, Knaccudukauus KOMIICKCHBIX COSAMHCHHH N0 XapaKTepy B3auMOACHCTBHS
MCTI-JIMTaHJ, IO OHHOPOJHOCTH JIMIaHja WM UEHTPAJILHOIO HOHa (KoMIlulekcooOpasoBaTesis).
CpoiicTBa KOMIUIEKCHBIX COCIMHEHHH, HMEIOIIHE AHAIMTHYCCKOC 3HAYCHHE: YCTOHYHBOCTD,
PacTBOPUMOCTh, OKPACKA, JIETY4ECTE.

Crynenuaroe  KomIuiekcooOpasoBaHue.  KoiMdecTBeHHBIE — XapaKTEPHCTHKH  KOMIIEKCHBIX
COE/IMHEHHUH: KOHCTAHTBI YCTOHUMBOCTH (CTymeHYaTsie U obimme), GyHKuus obpazoBaHus (cpeanee
JINTaHHOE YHCII0), (PYHKLHS 3aKOMILICKCOBAaHHOCTH, CTENEHb 00pazoBaHMsa KoMmIuiekca. PakTopsl,
BIIHAKIIIHEC Ha I{OMm]cxcooﬁpasoaa}me: CTPOEHHE IEHTPAJILHOTO aroMa H JIHranzia, KOHIEHTPaIHA
KoMIoHeHToB, pH, HOHHAs cuia pactBopa, Temmepatypa. TepMoauHaMHuyeckas M KHHETHUYECKAs
YCTOﬁ YHUBOCTh KOMIIJICKCHBIX COC}IHHEHHﬁ.

Brnusinne KOM]’IJ’IGKCOOGP&OB&HHH Ha PacTBOPUMOCTE COEIMHECHMI, KHCJIIOTHO-0CHOBHOC
PaBHOBCCHE, OKHUCIIUTEILHO-BOCCTAHOBUTEIIBHBIH TIOTEHLMA CHCTEM, cTabHIU3alHIO Pa3/IHYHbIX
crermeded oxkucimenus snemenToB. CrocoOLI MOBBLIMIEHUS HYBCTBHTEILHOCTH H H36HpaTeHbI'IOCTH
aHamu3a ¢ UCIOJIE30BAHHEM KOMIIJICKCHBIX COCOHHEHHIA.

TeopeTnyeckne OCHOBBI B3aMMOJCHCTBUS OPraHMYECKHX PEAreHTOB C HEOPraHMYEeCKHMH HOHAMH.
Bimsinue ux npupojbl, pacnonoxeHus (QyHKIMOHAIBHO-aHAIUTUYECKUE TPYIN, CTEPEOXUMHU
MOIIEKYJl peareHTa Ha €ro B3aHMOACHCTBHE C HEOPraHHYeCKHMM HOHaMH. Teopus aHaJOrHi
B3aHMOJEHCTBYS HMOHOB METAJUIOB ¢ HeopranudeckuMH peareHtamud tuna H»O, NH; u HaS wu
KHCIIOPO/I-, @30T-, CCPOCOJACPKAUIMMH OpraHH4ecKuMu peareHTaMu. OCHOBHBIE THIIBI COEHHEHUH,
o0pasyeMBIX € Y4acTHeM OpPTaHMYeCKHX peareHTOB. XenaTbl, BHYTPHKOMIUIEKCHBIC COCHHHEHHS.
DaxTophl, ONPEJENAIOMME YCTOHUMBOCTE XenaroB Bajkueiflime opraHuvecKkHe peareHTsbl,
NpUMEHsIEMBIE B aHallu3e 11 pasfieleHus, OOHApPYMEHHUs, ONpele/leHHs HOHOB METasUIoB, JUls
MacKHpoBaHMs W JAemackupoBaHHs. OpraHMyecKHe peareHThl [UI1 OPraHMYECKOro aHau3a.
Bo3MOKXHOCTH HCTIONB30BAHMSI KOMIUIEKCHBIX COE/IMHEHUI H OPraHMYeCKUX PEareHTOB B Pa3IUuHbIX
METOJIaX aHallk3a.

OKHCAHTENBEHO-BOCCTAHOBHTENBHBIE PEAKIHN. DIEKTPOAHBIN HoTeHumal, Y pasaenue HepHera.
CTaH,[lapTHBIfI H (bOpMaJThI'IbIﬁ [TOTCHIHAJIBI. CBs13b KOHCTAHTHI PaBHOBECHsA CO CTaHOAPTHBIMH



NnoTeHuHaJIaMH. Haupaﬂneﬂuc PCAKLIHH OKHCJIEHHA M BOCCTAHOBJICHHSI. (I)aKTOpbl, BITHAKOIIHE Ha
HalpapJIEHHE OKHCIHTEIBHO-BOCCTAHOBHTEILHBIX peaxum‘i. [Tonsatne o cMelmanHbIX MNOoTEHIHAIaX.
MexaHu3Mbl OKHCIIUTECJIbHO-BOCCTAHOBHTEIbHBIX peal(um‘-‘i.

OcHOBHEIE HCOpraHuv4ecKHe W OPraHu4YeCcKHE OKHUCIIMTEIIH H BOCCTAHOBHTEIH, TPHMCHJCMBIC B
ananuze. Meronsl NPEABAPUTEIIEPHOIO OKHCJIEHHWA U BOCCTAHORJICHH A OIIPEUCIIEIEMOTO 2JIEMEHTA.

Ipouecenr ocaxenus 1 coocaxkaenns. PaBHOBeCHe B cHCTeMe pacTBOP - 0cagok. OCajku W ux
cBoiictBa. Cxema oOpasoBanus ocanka. Kpucrammueckue u amopdHble OCANKH. 3aBHCHMOCTH
CTPYKTYPbl OCA/IKa OT €r0 WHAMBHAYAILHBIX CBOMCTB M YCIOBHil OCaKACHHS. 3aBUCUMOCTL (DOPMbI
ocagKa OT CKOPOCTH 00pa3soBaHMA M pOCTa MEPBHYHBIX 4vacTul., PakTopbl, BIHAIOMHUE Ha
PacTBOPUMOCTH OCAJIKOB: TEMIEPATypa, MOHHAA CHJIA, ACHCTBHE OJHOMMEHHOTO HOHA, PEaKLMH
MPOTOHU3AIKH, KOMILIEKCO0OPa30BaHHsl, OKHCIIEHHA-BOCCTAHOBJICHHS, CTPYKTYPA U PasMep YacTHIL.
YcioBusl 1OJyuCHHS KPUCTAIUIMYECKHX O0calkoB. I'omorenHoe ocaxcaenue. CTapeHue ocajka.
[Iprunner 3arpssuenns ocanka. Knaccudukauus paznuunbix BUAOB coocaxaenns. TlonokurensHoe
M OTPHUATCIBHOC 3HAYCHHC sBJICHMS coocax/aeHus B aHammie. OcoGeHHOCTH 00pasoBaHus
KOJUIOMIHO-/INCIICPCHBIX CHCTEM. MCTONB30BaHUE KOJIOMIHBIX CHCTEM B XUMHYECKOM aHallH3e.

4. Meroibl 06HApY:KEeHHS] H HACHTHYHKALHE

3amaun u BBIOOP MeToaa OOHAPYXKEHHS M HACHTH(QUKAIMHM aTOMOB, HOHOB M XMMHYECKHX
coenuuenuit. JIpoOHpli © cucTeMaTuyecKuil aHanmn3. PH3MYECKHE METOALI OOHAPYKEHHSA WU
ujeHTU(GUKAIMM HEOPraHUYeCKHX M OpraHHYecKMX BENIECTB. MHKPOKPHCTANTOCKONHYECKHI
AHAIM3, [MPOXUMHYCCKMH aHaiM3 (OKpallMBaHME IUIAMCHH, BO3TOHKA, 00pa3oBaHME [EPIJIOB).
Kanenbnpii  aHammus.  AHain3  pacTHpaHMeM —NOPOIIKOB.  Xpomarorpaguueckue  MeTobl
Ka4CCTBCHHOIO aHajluia. BKCIIPCCCHBIFI KA4yeCcTBEeHHEBINA aHa/lu3 B 3aBOJCKHX H IIOJICBLIX YCIIOBHAX.
[TpuMeps! MpaxTHYECKOro MPUMEHEHHS METOIOB OOHAPY KEHHUS.

4.1, MeToabi BbIAC/ICHHA, PA3Ae/ICHHA H KOHUEHTPHPOBAHHA

OcHoBHEIE MCTO/1bl pasieyieHusd H KOHLEHTPUPOBAHUSA, UX POJIb B XHMHYECKOM aHallHi3e, BblGOp H
ouenka. CoueTaHHe METONOB pPa3fENCHHA H KOHLCHTPHUPOBAHHS C METOAAMH OIpeJeleHus;
THﬁpH,[[I'II:Ie METOOBI. O,HHOC'I'}’lleH'-[‘dTbIG H MHOT'OCTYIICHYATBIC IPOLECChl pasiaClICHHUA. KoncTaHnTe!
pacnpenenenus. Koadduument pacnpenenenus. CreneHp wu3piedeHusA. DakTop pasiae/icHMI.
KoadurnenT koHneHTpHpOBaHMS.,

Meroant sxerpakunu. TeopeTndeckue ocHOBbI METOAOB. 3akoH pacnpejenenus. Knaccuduxanus
OKCTPAKIIHOHHBIX IIpoueccoB. CKOpOCTh IKCTpakuMU. THIBI SKCTPAKIMOHHBIX CHCTEM. Y CIOBHS
OKCTpaKUMK HEOPraHHYECKHX M OpraHMdecKuX coeauHeHui. Peskcrpakums. Ilpupoma u
XAPAKTEPHCTHKA DKCTPAarcHTOB. Pa?,neneune H KOHHCHTPHPOBAHHE DJIEMCHTOB METOMOM HKCTPAKIIHH,
OcHOBHBIC OpPraHMYECKHE peareHTbl, MCHOJb3yeMbIE JUIA PA3[CICHHA 3JIEMEHTOB METOJ0M
skctpakuuu.  CeNnekTMBHOE — pa3JielleHHe  JJISeMEHTOB  METOZoM  110A00pa  OpraHuyecKux
pactBopuTeliert, uamenenue pH BonHOIl (a3bl, MACKMPOBAHUS M JEMACKHPOBAHHUS.

MBTOJI[:I OCAKAECHHSI H COOCANRICHHH. Hpumeﬂeﬂﬂe HCOPraHHUYCCKHUX H OpPraHHY€CKHX peareHTOoR
anga ocaxcienus. CrocoObl pasjeneHds ocaxieHHeM TGO PACTBOPEHHEM IIPH  pPasTHYHBIX
3Ha4YCHHMAX pH, 3a CHECT 06})&30B3H¥’IH KOMITJICKCHBIX COCAHHCHHH H IPHMCHCHHA OKHCJIHTE/IbLHO-
BOCCTAHOBHTEIBHBIX peal(m{ﬁ. rpyrIIIOBbIG pearcHTel H IpCAbABIIAEMBIE K HHM Tpeﬁ()BﬂHl‘IH.
XapaKTepUCTHKH MalOpacTBOPUMBIX COEJMHEHMH, Haubojee YacToO MCMONB3YyeMBIX B aHAIH3E.
KOIIHGIITPHPOB&HHC MHKPO2JIECMCHTOB COOCaKICHHCM Ha HCOPraHH4YeCKUX H OpPraHuveCcKHX
HOCHTENAX (KOIIEKTOpax).



4.2. XpomaTorpaduueckne MeToAbl AHAIH3A

Onpenenenne  xpomarorpagpuu. Ilomsitue o  NOABIDKHOM M HEMOABINKHON  (asax.
Knaccuukaluss METOJ0B 110 arperaTHOMy COCTOSHHIO TMOJBHIKHOW M HENOABWXKHOH (a3, mo
MEXAHH3MY pasjielielusi, 10 TeXHuke BbinosHeHHs. Crnocodsl MOTYy4YEHUS  XPOMATOrpamm
(bpOHTANBHBIN, BLITECHUTE/bHbIH, JIOCHTHBIH). OCHOBHBIE NapaMeTpbl  XPOMATOrPaMMBL.
OcHOBHOe ypaBHeHHE Xpomarorpaduu. CeleKTHBHOCTL H 3((EKTHBHOCT XpoMaTorpaduueckoro
pasnenenus. Teopust Teopermueckux tapenok. Kumeruueckas teopust. Paspemenne xak daxtop
ONTHMH3AIMM  XpoMmarorpaduueckoro  mpouecca.  KauecTsenHblf M KOJMYCCTBCHHBII
XpomaTorpadudeckuil aHanmus.

l'asosas xpomatorpadus. I'azo-agcopdumonnasn (rajo-reepaodasHas) H Tra30-KHAKOCTHAN
xpomartorpadus. Copbentbl W HocHTEIH, TpeGoBaHMA K HHM. Mexanusm pasuencuus. Cxema
razosoro xpomarorpada. Konouku. JIeTeKTOpbI, HX YyBCTBHTEIBHOCTh H CeNeKTUBHOCTL. Obiactun
IpPUMEHEHMs Ia30BOH XpoMaTorpauu.

JKnakoernas  xpomarorpadus. Bumsr  okupkoctHod  xpomartorpaduu.  [Ipenmyinectsa
BBICOKOYDPeKTUBHOM KuIKOCTHOH Xxpomarorpadun (BIXKX). Cxema xKuAKOCTHOrO Xpomarorpagda.
Hacocbl, KooHKH. OCHOBHBIE THITBI IETEKTOPOB, UX YYBCTBUTEILHOCTh U CEIEKTHBHOCTD.

AacopSunonnas kujakocrHas xpomarorpadus. HopManbHo-ha3oseiit u oOpalneHHO-(a3oBbIi
BapuaHTbl. IloaApHble M HEMOJSApHBbIE HEroABMKHbIE (askl M NpuHUMIBL HX  BbIOOpa.
MopauduiupoBaHHble CUIIMKaren kak copbenrtsl [loasiokaeie (asel ¥ NPUHIKNLL UX BbIOOpA.
O6acTv npuMeHeHus agcopOLHOHHOI KUIKOCTHOH XpoMaTorpaduH.

Honooimennasn xpomatorpadus. CtpoeHne u (HU3UKO-XUMHYECKHE CBOMCTBA HOHOOOMEHHHUKOB.
HonooOMennoe pasnosecue. CeleKTHBHOCTh MOHHONO obMmeHa M (aKTopbl €ro OnpejeNsionme.
O6acTi npuMeHeHHs MOHOOOMEHHOH xpomarorpapuu. HMonmas xpomarorpadust kak BapHaHT
BBICOKOA(PPEKTUBHON HOHOOOMeHHO#H xpomarorpadguu. Ocob6eHHOCTH CTPOEHHMs K CBOKMCTBA
copbenToB Juis HOHHOH Xpomartorpaduu. OJIHOKOJIOHOUHAs M [ABYXKOJOHOYHAs HOHHas
xpomarorpadus, HX NPEHMYLIECTBA H HejocTaTk. Hlonoxpomarorpaduueckoe OnpesieneHne
KATHOHOB W aHMOHOB. MoH-napuas u jurangoobmennas xpomarorpadusa. OOmpe NDPHHIMAIILE.
TMonsmwxHble U HETOABWKHBIE (a3pl. O0IaCTH IPUMEHEHUA,

Jxexao3nonnas xpomarorpadusi. O0mme npuHuMnsl Metona. [loasuxkneie M HenmoJBHKHBIC
daspl. OcobenHOCTH Mexanu3Ma paszfenenus. OnpejenseMble BELIECTBA U OOMACTH NPHUMEHEHHS
METO/1a.

Iiockoernas  xpomarorpadgmst. OGmue npuHiunbl  pasgenchust.  Crnocobbl  momydeHHs
[UIOCKOCTHBIX XpoMartorpamm. PeareHtbl Juisi WX TPOSBICHHA. BYMAXCHAS XpOMAmMozpagus.
Mexauusmbl pasmenennsa. [lojgemwkable (aspl. [Ipenmyiectsa M HeNOCTaTKU. Tomkociaounas
xpomamozpagpus. Mexanuszmbl pasjeneHns. CopOeHTb H MOABIAKHEBIE (pasbl. OONACTH NPUMEHEHHA.

5. FpaBuMeTpHYECKHH METOJ AHAIH3A

CyIIHOCTh TPABHMETPUUECKOTO aHaiM3a, [PEeHMyLIecTBa M HefocTatku wmertoja. llpsimbie 1
KOCBEHHBbIE METOJbLI ONpeAc/CHUS. BaHeiimme opraHMuYecKHe M HEOPraHWYCCKHE OCAIUTCIH.
[TorpemocTn B rpaBuMerpudeckoM ananmse. OOmas cxema onpezeneHni. Tpebopanus K
ocaxkaaeMol u rpaBumeTpuueckoit dopmam. M3amenenus cocraBa ocanka NP BICYIIHBAHWH H
MPOKATHBAHWH. TepMOTrpaBUMETPUUECKUI aHAIIUS.



10

anMepr MPaKTHYCCKOTO NPUMEHEHHA I'PaBUMETPHYCCKOTO METOJa aHalTu3a. Ol’IpCIlCHBHHC KEIe3a,
aJIIOMUHHA, THTaHa B BHJIC OKCHIOB. OHpCﬂEHEHHE KaJlblIUA H MArHusl, HCTOYHHKH l'lOFpGIIIHOCTCﬁ
IpH UX ONpeeIeHHH, MeTtoast ONMpEICICHHA KPCMHHA. HpHMeHeHHe OpranH4cCKUX pearcHTOB I
OINpEICHCHUS HUKEIIH, KobanbTa, IHHKA 0 MarkHusL.

6. TI!'[‘pHMC'I'pH‘!BCKHC METO/AbI AHAJIH3A

Meroas!l TUTpUMeTpHYecKoro aHanu3a. Knaccudukanusa. TpeboBaHus, npeabsaBiseMble K Peakilii B
THTPUMETPHYECKOM aHaiuze. Buabl TUTpuMETpuueckuX onpejesneHuid. CrnocoObl BeIpaXKEHHUS
KOHUEHTpAIUi pacTBOPOB B THTPUMETPHH. DKBUBAJIEHT, MOIIpHAsS Macca DKBUBAICHTA, MOJIAPHAS
KoHLeHTpauus. [lepBuuHbie u BropuuHble craHgaprTel. ®uxcaHaibl. Buibl KPHBBIX THTPOBAHUS.
@axTopbl. BIMAIOINME HAa XapakTep KPHBBIX THTPOBAHMA M BEIMYMHY CKayka TUTPOBaHHMA B
pasnuuYHBIX MeTojaX. Touka SKBHBANEHTHOCTH. CrocoObl Ompese/leHuss KOHEYHOH TOYKH
TUTPOBAHHS B Pa3/IMYHbIX METO1aX.

Kucnorno-ocnoBrioe rturpoBanue. IlocTpoeHue KpuBBIX TUTpOBaHMs. BiusHHE BeIHYHHBI
KOHCTAHT KHCIIOTHOCTH HITH OCHOBHOCTH, KOHIEHTPALHA KHUCIOT HIIH ocnomuuii, TEMIICpaTYpbl Ha
XapakTep KPHMBBIX THTPOBaHMA. KHCIOTHO-OCHOBHOE THTPOBAHHE B HEBOIHKEIX cpefaax. KucmoTHo-
OCHOBHbBIE HHIUKATOPHI, [TorpemnocTyt TUTPOBAHUS NPU ONPEJIEIEHUH CHIILHBIX U CJ1a0bIX KUCIIOT U
OCHOBAHMH, MHOTOOCHOBHBIX KHCIIOT H OCHOBAHHIA.

[IpuMepsl npaxTHYSCKOTO IpHMeHeHHA. TlepBrunble cTaHJapThl 118 YCTAHOBIEHHA KOHLUEHTPAIUH
PacTBOPOB KUCJIOT W OCHOBaHMHU. [IpHroroBiicHue U CTaHAapTH3ALHS PAaCTBOPOB COJISHON KHCIIOTHI H
rugpokcuaa Harpust. THTpOBaHHE KUCIIOT, OCHOBAaHHUI, cMecel KUCIOT U cMecel ocHoBauuil. Anains
cMecell kapbonara ¥ ruapoxapOonara Hatpus, KapOoHara M ruapoxcuaa Hatpus. Omnpenenenue
azoTa mo Meroay Keenbians W coneif aMMOHMS NMPSIMbIM U KOCBEHHBIM MeTogamu. OnpenesieHue
HUTPATOB U HHTPHTOB.

OKHCIHTEIBHO-BOCCTAHOBHTEILHOE THTPOBAHHE. ﬂOCTpOE}HPIe KPHBBIX THTPOBaHHA. Biusnue
KOHUEHTPALIMH HMOHOB BOJOPOJA, KOMIUIEKCOOOpa3oBaHUsl, HOHHOW CHJIbL PacTBOpa Ha XapakTep
kpuBbIX TUTpoBaHus. CrocoGbl ONpeseleHHs KOHEYHOH TOYkH TuTpoBanusa. [lorpemHocTn
THTPOBAHU .

Mf:’l'll),i’_[,hl OKHUCJIMTECIIBHO-BOCCTAHOBHTCIIBHOTO THTPOBaAHHA. Hepma[-lraﬂa*rome'rpnﬂ. Ol'[peﬂeﬂt‘,HHC
xwenesa(ll), mapranua(ll), oxcanaros, nepokcujia BOJI0pOAa, HUTPUTOB.

MO;T[OMC’I]JMH H HOOHMETPHSL. Cucrema HOJ-HOIH) KaK OKHCIHTE/Ib HIH BOCCTAHOBUTEIND.
Onpepenenue apceHuToB, apcenartos, xenesa (III), meau(Il), ranoreHWA-HOHOB, IEPOKCHIOB,
KHCJIOT.

BpomaroMeTpusi, LEPHMETPHs, BaHAJATOMCTPHS, THTAHOMETpHs, XpoMomerpus. Ilepsuunnie u
BTOpUuHble craujaaprel. Mcnonszyemble uvuiukaTtopbl.  OnpefelicHHE HCOPraHHYECKHX U
OPraHUYeCKHX COCAMHEHHIA.

Ocagurensnoe TutpoBanue. [locrpoenue kpuBbix THTpoBaHusa. CriocoObl ONPEICICHAA KOHEUHOM
TOYKH THTPOBaHMA, uHHIuKatopsl. Ilorpemnoctn TuTpoBanus. [lpumepsr mpaxTryeckoro
npuMmeneHus. Meroasl Qonbrapaa, @asnca u Mopa.

Komnnexkcomerpuveckoe THTpoBanme. Heopranudyeckue U OpraHMYeCKHe THTPAHTHI B
KOMTUICKCOMETPHH. Mcnonb30BaHHEe aMWHOMONUKAPOOHOBBIX KHUCIOT B  KOMIIEKCOHOMETPHH.
[TocTpoeHne KpHBBIX TUTPOBAHMsL. MeTa/UIOXPOMHBIC HHAUKATOPEI U TPEOOBAHMS, TIPEAbABIISEMbIE K
HUM. Baxneiimiue yHuBepcalibHble M CHEUU(pHYECKHE METAIIOXPOMHBIE HHAMKATOPEL CrocoObI
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KOMITICKCOHOMCTPHYICCKOI0  THTPOBAaHHWsA: MpAMOE, DGPHTHOG, KocBeHHOE. CeneKTHBHOCTH
THTPOBaHU S H crnocoObl €e TOBBIIICHHS. n{)l"p(EIIIHOCTH THTPOBAHHSL.

anMepBI TTPaKTHYCCKOro NMpUMCHCHM. Onpezl,eﬂel-me KaJIbIIUA, MarHus, sKxenesa, aJlloOMHUHHA, MCJIH,
LUHHKa B paACTBOpax YHCThLIX conen n IMPpH COBMECTHOM TIPHCYTCTBHH.

7. BJIIBKTPOXHIUHHCCKHC MCTOAbI AHAJIH3A

Obuias xapakrepucruka MeToJ0B. Kiraccubukaims. DnekTpoxuMudeckue sueiikn. MpaukatopHblii
SJICKTPOA H JJICKTPOJ CpaBHEHHA. PaBHOBecHEBIE H HCPaBHOBCCHEIC INCKTPOXHMHYCCKHE CHCTEMBEIL.
SlBnenns, BO3HHMKAOWHE IIPH  [POTEKAaHMM TOKAa (OMMYECKOe [ajleHHe  HATpPSKEHuUd,
KOHLCHTpalHoHHaA H KHHEeTHYCCKaA nonapmauuﬂ). HOHﬂpH3aL{HOHHBIE KPHBBIC H HX
MCIIONB30BAHUE B PA3NUYHBIX AJIEKTPOXMMUYECKHX METOHAX.

7.1. lloreHnHoMeTPHSA

"IJHM'AH MOTEHUHOMETPHA. M3M€pCHHe MNoTeHuuaia. OGpaTHMbIe U HE‘OGpElTHMI)Ie OKHCIIHTENBLHO-
BOCCTAHOBUTENbHBIE CHCTeMbl. Munukatopubie anekTponasl. Monomerpus., Kiaccuduxaums
HOHOCEJIEKTHBHBIX OJIEKTPOJOB. XapaKTEPHCTHKH HOHOCEIEKTHBHBIX OIIEKTPOJIOB: HIEKTPOJHAs
(.l)yHKL[HH, KO:)(I)(‘)HL{HGHT CEJICKTHBHOCTH, BPEMs OTKIHKA. H]JHMGPLI NPaKTHYCCKOIo NpHMCHCHMS
noHomeTpur. OnpeneneHne pH, HOHOB ILIEIOYHBIX METAJUIOB, IAJIOTCHH-HOHOB.

[Horenunmomerpunyeckoe TUTpoBaHHe. lV3MeHEHHME D3BNEKTPOJHOrO TMOTGHLUM&IA B IIpoliecce
TutpoBaHusa. CrocoOsl 0OHApYXKEHWS KOHEUHOW TOUKH THTPOBAHHS B peakIHAX: KHCIOTHO-
OCHOBHBIX, KOMIUIEKCOOOPa30BaHMsLl, OKHCIICHHI-BOCCTAHOBIICHHS, 1POLIECCAX OCAKICHHS.

[lpumeprr mpakTH4eckoro npumeHecHus. TurTpoBaHue ¢ocdopHol, cMmecelt conssHOH u OOpHOMH,
COJSIHOH M YKCYCHOH KHCIIOT B BOJHO-OpraHdyeckux cpejax. OnpezelneHue HOJUIA0B U XJIOPHJIOB
[IpH COBMECTHOM TIPUCYTCTBHH.

7.2. Kyaonomerpus

Teoperudeckue ocHoBbl Mertoza. 3akoH @apanes. CrocoObl  ONpEHEICHHUS — KOJIHYECTBA
anexTpuyecTBa. [lpsiMas KyJOHOMETpUS W KyloHOMerpuyeckoe TurpoBanue. Kynonomerpus npu
[IOCTOSIHHOM TOKE M [OCTOSHHOM TIOTeHLHane. BHemHAs ©W BHYTpPEHHSAS TreHepalus
KYJTOHOMETPHYECKOrO  THTpaHTa. |MTpOBaHHE  JJEKTPOAKTHBHBIX M JJEKTPOHEAKTHBHBIX
KoMroHeHToB. Ornpejenenne KOHEYHOM Touku TUTpoBanus. [IpenMyluecTBa U orpaHuyeHus: MeToia
KYJOHOMETPHYECKOI0 THTPOBAHHUS 10 CPABHEHUIO C APYTUMH TUTPUMETPHUYSCKHUMH METOIAMH.

le’lMephl [MPaKTHYCCKOro IMPHMCHCHHA. OHpEﬂ,EHEHHE MalblX KOJIHYCCTB KHCJIOTBI H HICJIOYH,
'I'HOC}'J]b(l)aTa HaTpHA, OKUCITATETEH-HOHOB METAILIIOB.

7.3. BosbramnepomMerpus

HMupukatopusie anexrpojibl. Knaccudukanua BoJbTaMIEPOMETPHUECKUX MeTOa0B. [lonmydenue u
XapakTepuCcTHKa BOJbTaMIepHoil KpuBoii. [lpenenenbiii nuddy3uonaenii Tok. [lonsporpadus.
YpagHenune Mnekosuua. YpaBHeHue nolsgporpaguyeckoil Bosnbl MibkoBuuya - ['eiiposckoro.
[Torennman mnomyBomubl. MneHTHdukaums W ONpeAeNcHUE HEOPraHMYCCKMX W OPraHHYeCKHX
coeruHeHuid.  CoBpeMeHHblE  BMJbl  BOJILTAMIIEPOMETPUM:  IIpAMas M HHBEPCHOHHAM,
MEepPEeMEeHHOTOKOBAs;  XPOHOAMIEPOMETPHS ¢  JIMHEHHOH  pa3BepTkoil  (ocummmorpadus).
[IpeumyuiecTBa u OrpaHHYCHUA 110 CPABHEHHIO € KJIACCHYECKOH nosnsiporpauei.
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Amrniepomerpudeckoe TuTpoBaHue. Cympocts Meroxa. Muaukaroprsie aexTpoinl. Buibop
IIOTEHIHAJIa HHANKATOPHOTO 31eKTpo/ia. BUibl KPUBBIX THTPOBAHMS.

[IpuMepbl MPaKTHYECKOrO MPUMEHEHHA BOJIBTAMIEPOMETPUYCCKHX METOIOB M aMIICPOMETPHYCCKOrO
TuTpoBaHus. CHATHE U paclin(pPOBKA MOJSPOTPaMMBI HHIMBHAYAILHOIO JENONSPU3ATOPA - HOHA
meraia. CHaTue nonsporpapuyeckoro crextpa. OnpeaeneHne KOHUCHTPALNUKE BELIECTB METOIOB
rpagyupoBodHOro rpaduka ©  MeroZoM  700aBOK ¢ HCHOJB30BAHWEM  KJIACCHYECKOH,
OCHMIUIOrpahUuecKoif, TEPEMEHHOTOKOBOH BOJNBTAMIIEPOMETPHH. AMIEPOMETPHUYECKOE THTPOBAHUE
IUHKA U OUXpoMATa Karius.

CpaBuuTenbHas XapakTepPHCTHKA HYBCTBHUTEIBHOCTH H W30MpaTeIbHOCTH, 00JACTell NMpHMEHEHHs!
IEKTPOXUMHUUYECKHX METO/I0B.

8. C[IEKTDUCKOHH‘ICCKHC METO/IbI AaHAJIN3A

CnexkTp 9SneKTPOMarHUTHOrO W3NnydeHHs. OCHOBHBIC THIBI B3aMMOJCHCTBHA BCINECTBA C
M3JIYYEHHEM: SMHCCHS (TEIUIOBad, JIIOMMHECLIEHIMS), norjolieHue, paccesnue. Krnaccudukaumus
CHEKTPOCKOTIMYECKHX METOAO0B Mo 3Hepruu. Kiaccuduxaiys CIHeKTpOCKOIMYECKHX METOJIOB Ha
OCHOBE CIIEKTpa 3JICKTPOMATHHTHOIO M3JIy4EHHs: arTOMHasd, MoJIeKyjspHas, abcopOuuoHHas,
IMHCCHOHHAS CHIEKTPOCKOITHSL.

Cnektpbl atoMOB. OCHOBHBIE M BO30YIXK/JEHHBIE COCTOAHHA ATOMOB, XapaKTEPUCTHKH COCTOSHMIA.
OHepreruyeckue nepexoist. Ilpasuna ordopa. 3aKOHbI MCIYCKaHMsI M [OIVIOILEHUA. BeposTHOCTH
BJIE:KTPOHHI)]X nepexonos H BpCMGHa JHHU3HH BOBGy}Kﬂ,CHHb]X COCTOSIHHH. XﬁpaKTepHCTHKH
CHEKTPaIbHBIX JTUHHH: NOJIOKEHHE B CIICKTPEe, HHTEGHCHBHOCTD, MOTYIIMPHHA.

CriexTpsl MOJIEKYNT; HX ocoOeHHOcTH. CXeMbl 37IeKTPOHHBIX ypoBHeit Monexynsl. [Ipeacrasnenue o
MOJIHOW DHEPrHM MOJIEKYJI KaK CyMMBbI 3JIEKTPOHHOM, KosieOaTenpHoil U BpamareabHod. OCHOBHbIC
3aKOHBI TIOTJIONICHUS AIeKTpoMarduTHoro usityuenus (Byrepa) u 3akon wuznydenus (Jlomakuna-
LlIeii0e). CBs3b aHATHTHYECKOrO CHIHAJIA C KOHUSHTPALHEH OIpeIe/ieMOro COeAHHCHH.

Annaparypa. Crnioco0bl MOHOXPOMATH3aUHH JIY4uCTOH 3Hepruu. Knaccuduralus CIeKTpanbHBIX
npuOOpoB MX XapakTepucTHkH. [lpueMuuku uznydenus. MucrpymentansHele nomexu. Llymer u
OTHOIMEHUE CHTHA-IIYM; OLIEHKa MUHHIMAaNBHOTO aHATHTHYECCKOTO CUI'HaNa.

8.1. MeToanl ATOMHOM ONTHYECKOI CHICKTPOCKOTHH

ATOMHO-Y)MHCCHOHHBIH MeToA. McTouHKY aTOMU3ALMY U BO30OYKICHHUA: YICKTPHUYECKHE Pa3psiabl
(IyroBble, MCKPOBLIE, MOHMWKEHHOrO NABJIEHHA), IUIaMEHa, IUIa3MOTPOHLI, MHAYKTHBHO-CBA3aHHAs
mia3Ma, Jasepbl; UX OCHOBHBIE XapakTepucTHKH. DH3HYeCKHe M XHUMHYECKHE MpoLecChl B
HCTOUHHKAX aTOMM3ALMH U BO3OYIKIACHUS.

CrnekTporpadudeckuii M CHEKTPOMCTPHYECKHH METOIbl aHajlu3a, HX OCODCHHOCTH, 00IacTH
npuMeHenns. KauecTBeHHBIH ¥ KOJIMYECTBEHHBIH aHAM3 METOJIOM IMHUCCHOHHOH CHNEKTPOMETPHH
miamend. OcHOBHas anmaparypa: crextporpadnl, KBaHTOMETphl. IlnamenHbie (OTOMETPH M
crieKTpogoToOMeTphl. MeTpOoJIOrHiecKie Xapak TePHCTHKH U AHATHTHICCKHE BO3MOYKHOCTH.

AToMHO-(pIyopecueHTHDIH MeToa. [IpHHLIMN MeTOAa; 0CODEHHOCTH H IPHMEHEHHE.

ATOMHO-20COpOUMOHHBIIT MeToA. ATOMHU3ATOpBI (IUIAMEHHBIC W HEIUIaMeHHBbIC), VICTOUHHKH
U3JIydeHHs (JlaMIibl ¢ TMOABIM - KAaTOJOM, MCTOYHUKH CIUIOIIHOTO CHEKTpa, Jazepsl), HuX
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XapakTepucTuku. CHEKTpadbHBIC M (U3MKO-XHUMHYECKHE MOMEXH, CMOCOOBI HMX YCTPaHCHHS.
Merponoruueckue XapakTepPHUCTHKH, BO3MOXHOCTH, NPEHMYIIECTBA M HEJOCTATKH METOJd, €ro
CPABHEHHE C aTOMHO-OMUCCHOHHBIM METOJIOM.

[TpuMepsl  npakTHYECKOr0 NPHUMEHEHHs aTOMHO-3MMCCHOHHOIO M ATOMHO-a0COpOLMOHHOIO
METOJIOB.

8.2. MeToabl aTOMHOH PEHTTEeHOBCKOMH CIIEKTPOCKOTHH

PeHtrenoBckue cnekTpbl, ux ocobeHHoctH. CrnocoObl reHEpalMyK, MOHOXPOMAaTH3ALMM M
pErHCTpalMd  PEHTIEHOBCKOIO  W3jiyueHus.  BHABI  PEHTreHOBCKOW  CIMEKTPOCKOITHM:
PEHTTEHODMUCCHOHHAS, penTreHoabcopburoHHas, peHTreHo(pIyopeclieHTHAS. [MpuHwn
PEHTTCHOOMHUCCHOHHOM CIIEKTPOCKOIMKMH, PEHTICHOCIEKTPAIbHBIN MUKpOaHau3  (JIEKTPOHHBIH
30H/1). OCHOBBI PEHTreHO(GIYOPECHEHTHOR CHNEKTPOCKOMUK; OCOOEHHOCTH M 3HAUYEHHE METOJa
(BbICTpBINA HEPA3PYIIAKOMIKIT MHOTOAICMEHTHBIIN aHAIN3); TPHUMEPBI HCITOTB30BAHMS.

8.3. MeToanl MOICKY/ISIPDHOIT ONITHYECKOM CIIEKTPOCKONHH

Moustekyasipaasi abcopOunonHas cnekrpockonus (cnekrpodoromerpus). CBizb XUMHUECKOH
CTPYKTYpPbl ~COCAMHEHHs ¢ aOCOpOLMOHHBIM  CIeKTpoM. YHKIMOHAIbHBIN  aHAIM3 IO
KonebarelbHBIM M 9EKTPOHHLIM crexkTpaM. CBA3b ONTHYECKOH INIOTHOCTH € KOHUEHTpauueH.
OcHoBHOW  3akoH  cBeTomoriolieHWs. (OCHOBHBIE TPHYWHBI  OTKIOHEHMS OT  3aKOHA
(MHCTpyMEHTaIbHBIE W (Qu3uKo-xuMUYeckue). [loHATHE 00 MCTHHHOM M K&XKYLIEMCS MOJSIPHOM
K0 HUIHEHTE TTOTIIOIIEH USL.

CT[OCOGM HOI[)(‘IE’:HHSI OKpaneHHbBIX COE’:,HHH&HHﬁ. (DOTOMETqueCKHe AHAJIMTHYECKHE peaFEHTb[;
TpedoBanust K HUM. CrocoObI onpeieieHHsl KOHIEHTpAHK BeliecTs. M3MepeHue BBICOKHX, HH3KHX
ONTHYCCKUX IIOTHOCTEH (aubdepeHunanbubii MeTon). AHATH3 MHOTOKOMIOHEHTHBIX CHCTEM.
llpumencHue MeToma JUISL  HCCICHOBAaHMS peakuHii B pacTBopax (KOMIUIEKCOODpa3OBaHUA,
HpOTOJ[HTH'—IeCKHX, NnpoueccoB arperauuu), COMNPOBOKINAIOIINXCH HU3MCHCHHMECM CIICKTpPOB
TIOTJIOIIIEH WA, Merponornt{ecmie XapaKTEPUCTHKH M AHATUTHYECKHE BO3MOMHOCTH. anMt‘,pr
[PAKTUYCCKOI0 IPUMEHEHHSA METOa.

MouiekynspHasi JIOMHHECHEHTHAs cneKTpockonus. Kiaccuduraius BUIOB TIOMUHECHEHIHH 110
HCTOYHHKaM BOBG}’}I(,JICHHH (XEMHJ'EI-OMHHECLICI-ILLHH, GHOHI-OMHI-IECI_ICI'IU,HH, INMCKTPOITHOMHHCCIICHIHA,
(bO’I‘OJ'[IOMHHCCL[CHU,HS n le.)_. MEXaHu3My H JUIMTEJIILHOCTH CBEYEHHII. (DJ'IYOPCCU,GHU,HH H
ochopecuenuus. Cxema SIononckoro. 3akon Crokca-Jlommensa. Ilpasuino 3epkajipHON CHMMETPHH
JIeBmuna. (I}EIKTOI.')I:I, BJIUAIOLIME HA HHTEHCHBHOCTL JIKOMHHECIIEHIIHHA. Ty].[]CHHC JIOMHHECHEHITHH.
ChnekrpaiibHble M (QHU3HKO-XHMHYECKHE IOMeXH. KonauuecTBeHHBIH aHaiu3 MIOMHHECIIEHTHBIM
MeTOI0M. MeTpoJioriueckue XapaKTepHCTHKH M aHATUTHYECKHE BO3MOXKHOCTH MeToja. CpaBHeHHE
BO3MOYKHOCTEH MOHGI{YﬂﬂpHOﬁ 3600}361_[1{01-1[[01‘:1 H J'IIOMHHBCI[GIITHO)“'I CIIEKTPOCKOINKK  IIPH
OIIPpCOCIICHHH HECOPIaHHYCCKHX COt‘-ﬂ,HHﬁHHﬁ. Hpenmymec'rsa JIOMHUHECLCHTHOH CIEKTPOCKOMHH
NPH HACHTH(HKALKMH H OIPEJICICHNH OPraHMYECKHX COEAMHEHHM.

MecTo ¥ poJib CHEKTPOCKOIMYECKHX METOJI0B B aHAJIMTHYECKOH XHMHHU U XMMHYECKOM aHalus3e.
9. ipyrue ¢puinueckue MeTOILI AHAIA3A
Macc-cnexktpometpus. Unentuduxaiua ¥ onpeaeneHHe OpraHMYECKUX BEIECTB; DJIEMEHTHBIN H

U30TONHBIA aHaIK3. Xpomaro-Mace-ciiekTpomerpus. O0upme npeacrasieHus o pesoHaHcHbIX (JI1P-,
SAMP-, MeccbayapoBckas CreKTpOCKONHs) U 7epHBIX METOIax.
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10. ABToMaTH3alHA AHAJIH3A H HeoJIb30BaHue JBM B aHaaHTHYECKOH XHMHH

Ucnons3oanne DBM B ananurtudeckoit xumuu: cbop M nepsuynas oOpaboTka pesyJsibTaToB
aHainza; oOpaboTka  MHOIOKOMIIOHGHTHBIX  CIIGKTPOB M XpoMaTorpamMM.  YIpaBJlCHHE
aQHAIMTHYECKUMU nTpubopaMu, co3jlaHie rHOpHIHBIX ycTpoicTB ananusarop-2BM. [lnanuposanne
M ONTHMU3aLus SKcnepuMenTa. CUMIUIeKc-onTUMH3anus. PacueTsl paBHOBECHIA.

MaremaTHuecKHE METOIB] B IMPaKTHKE ]JEIGOTBI XHMHKO-aHaJTHTHYCCKHX ﬂaﬁopaTopHi‘i.

ABTOMaTH3aIMg W MEXaHH3aAlMWs XUMHYECKOrO aHalu3a. ABTOMATH3ALMSA IEPHOJIMYECKOTro,
JIUCKPETHOr0 aHAJIM3a M HEeNpepbIBHOrO aHajin3a B NOTOKe. [IpOTOYHO-HHIKEKLMOHHBIH aHanus.
ABTOMaTH3UPOBAHHBIC NPUOOPBI, CHCTEMBI M  KOMIIIEKCHI, aBTOMATBI-aHATH3AaTOPBl  JUIA
1abopaToOpHOro ¥ IPOU3BOACTBCHHOro aHammsa. [IpaMepsl COBPEMEHHBIX BBICOKOA(D(EKTHBHBIX
AHATTATHUECKUX npubopoB-aBTOMATOR (razoaHanuzaropsl, XpOMaTo-Macc-ClEKTPOMETPBI,
ABTOMATHYCCKHE MPUOOPHI M CHCTEMBI U IPOTOYHO-HHXKEKIIMOHHOTO aHanusa, g otbopa M
aHam3a rpob KOCMHYECKOro BeulecTsa, laboparopHsie poOOThI).

11. Teopus u npakTika npodoordopa U NpobONOATOTOBKH

HpC,H,CTﬂBH'l'eJIbHOCTb HposBI; B3aHMOCBA3L C 00LEeKTOM H METOJOM aHaJiu3a. (DEKTDI)}:I,
00yCIOBIMBAIOLIKE pasMep H crocod oTbopa npeacTaBuTesbHOM npodsl. OTOOp Mpod roMoreHHoro
¥ reTeporeHHoro cocrasa. Criocobs! mosydeHus cpejueil npoOsl TBEPBIX, KHKMX U ra3000pasHbIX
BEIIECTB; YCTPOWCTBA M INIPUEMBbI, HCIOJb3yeMble TMPH ITOM; NepBHuYHas oOpaboTka M XpaHEHHE
npo6; Mo3upyIoLIHe YCTPOHCTRA.

OcHoBHBEIE CcrOcOOBI Tepesoja Npodsl B GopMmy, HEOOXOAMMYIO JUll JAHHOIO BH/JA aHalW3a:
PacTBOPEHHE B Pa3/IMYHBIX cpejax; CICKaHHC, CIIJIABIICHHE, Pa3IOKCHHE TI01 ﬂeﬁCTBI‘EeM BEICOKHX
TEMIICpPaTyp, HABIEHHs, BBICOKOYACTOTHONO paspaja; KOMOMHMpOBAHHE pa3JIMYHBIX HPHEMOB;
0co0eHHOCTH Pa3IoKEHU OPraHHYeCKHX coeauHenuit. CrocoOsl ycTpaHeHus W yveTa 3arpsa3HeHui
H NnoTepb KOMIIOHEHTOB ITPpH HpOGOl‘lO,LII‘OTOBKE.

12. OcHOBHBIE 00BLEKTHI AHAJIN3A

OOBEKTBI OKPYIKAIOLIEN Cpejibl: BO3/yX, NMPUPOJHBIE M CTOYHBIC BOABL, ATMOCHEPHBIE OCA/IKH,
IMOYBLI, IOHHBIC OTIOKECHHUS, . XapaKTepHble 0COOEHHOCTH H 33Uy UX aHallu3a.

Buosornueckne M MeOMLHMHCKHE OOBEKTHL. AHATUTHYeCKHe 3ajaud B 3t1oi obnactu. CanurapHo-
IHTHEHHYECKHH KOHTPOJID.

['eonoruueckne 00BEKTHI. AHAIN3 CHIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKEJILb-KOOANLTOBBIX PY/L,
MOIMMETATHYECKHX PYIL.

Mertannel, CHnaBbl W JApYrHe [POAYKTHl METAUIYPrudeckoil mpoMmblliieHHOCTH. Omnpenenenue
YCPHBIX, [[BETHBIX, PEJKHX, ONaropofHbIX METAUIOB M aHalM3 WX CIUIaBOB. AHaJIH3
HEMETA/UTMYECKHX BKJIIOYCHHH U OIpelesieHie ra3oo0pazyiomux npuMeceii B metauiax. Konrponis
METAJTYPTrHUeCKUX MPOH3BOJICTB.

ATOMHBIE MaTe¢pHalbl. Ol’Ipe,IleHE.‘HHe TOpHA, ypaHa, IJIYTOHHA, TPAHCIUIYTOHHUEBBIX BJICMEHTOB H
HCKOTOPBIX MPOAYKTOB JICICHHA.
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Heopranuueckue coeunHenus. Bemectsa oco0ol 4yuCTOTBEL (B TOM 4HMCIE IIOJYIIPOBOJHHKOBBIC
MaTepHuatbl, MaTepHalbl BBICOKOTEMIIEPATYPHOH CBEPXMPOBOIUMOCTH); ONpENeNIeHHe B HHUX
[IPHMECHBIX H JIETHPYIOIUUX MHKpPO3IeMEHTOB. [1OCIIONHBIN M JIOKAIbHbIH aHAlM3 KPUCTA/UIOB H
MJIEHOYHBIX MATEPHAIIOB.

HPHPOI[HI:IC H CHHTCTHYCCKHC OpPranmHYcCKHC BCILICCTBA H JJIEMEHTOOPraHHYCCKHE COCHHEHHI,
NOJIMMEPEI. Bupapr ananuza Takux 00LEKTOB | COOTBETCTBYIOILIIHE METO/EL. anMCpr PCLUICHHA 3a1a4
KOHTPOJIA OPrainlvieCKuX MpOH3BOACTB.

CrienpansHeie 0OOBEKTHI aHANH3a: TOKCHYHBIC W PAaIMOAKTHBHBIE BEINECTBA, TOKCHHBI B IMHUIIEBBIX
MPOAYKTaX, HAPKOTHKH, B3PBIBYATBIC M JICIKOBOCIUIAMEHSIOLIMECsS BellecTBa, rasbl, KOCMHYECKUE
00 BEKTHL.

Copep:ranne 1a00PaTOPHBIX 3AHATHIH 10 THCUHILTHHE
3 cemecTp
1. O0mye U XapakTepHble peakiiui HOHOB.
2. Unentrukanys KaTHOHOB ApOOHBIM c1IocoOOM B pacTBOPE 3allaHHOH CMECH HHUTPATOB.
3. JIpoOHas uaeHTHU(UKALMS aHKHOHOB B CMECH.
4. JIpobuas naeHTHUKALMS HOHOB B BOJHOM PacTBOPE.
5. AHaJM3 HeopraHuyeckoro o0bLeKTa
7. KauecTBeHHBIIH (QYHKIIMOHATBHBII aHAH3 HEOPraHUYECKUX COE/AMHEHHH
8. Pazsienenvie n wueHTHQUKAIMSA HOHOB METOOM OHOMEPHOI Bocxoasuieit XxpoMaTorpadhuu.
9. Pazmenenne n uaeHTHOUKALHS HOHOB METOJIOM KPYrOBOi XpoMaTorpapu.
10. TTonyxonuuecTBEHHOM ONpPEACICHIE HIKETSI METOI0M 0Ca0YHOi XpoMaTorpaduu
11. Onpenenenne Mein METOAO0M OCaI0YHOI XpomaTtorpaduu
12. Tecr-meton onpenesieHns BuraMuaa C B oBoIax uH QpyKTax
13. Tect-MeTo1 ONpeiesieHHst MEJU B CTOYHBIX BOAX
14. Tect-mMeTon onpeaesieHus JKene3a 1 MeIH B IIPUPOHBIX BOAAX
15. TlonykonuYeCcTBEHHOE ONpPe/ie/IeHHE COAEPIKAHU KUCIIOT
16. [MonyKonu4yecTREHHOE ONpe/iesieHre napoB GeH3MHa B BO3/1yXE C NOMOIIBIO TECT-TPYOOK.
17. TTonyKOoNMYECTBCHHOE OIPEICNCHHE MapoB JTaHONA B BO3AYXe € IMOMOILILI) HHIAMKATOPHBIX
TpyOOK
18. ['paBHMETPHYECKOE OTIPEICTIEHHE HUKENA C AUMETHIINIIHOKCHMOM.
19. IlpuroroBiieHue pacTBOpa KMCJIOTBI M €r0 CTaHJapTH3ALHAL.
20.TutpuMeTpuYecKkoe OonpejesieHke 1ejoud #u  kapOoHara HATpHs IIPH HX COBMECTHOM
IPHCYTCTBUM.
21.I1puroToBiaenre pacTBopa THOCY/Ib({)ara HaTPHs H €ro CTaHAAPTH3ALHA.
22.MopomeTprdecKkoe oNpeesieHie MeIH.
23.Ilpurorosnenue pacrsopa IATA u ero cranaapTusauus.
24 KOMIIIEKCOHOMETPHYECKOE ONPEJEeHHE IIMHKA.
25. KoMIJIEKCOHOMETPUYECKOE OIIPEeC/ICHUE HKECTKOCTH BOJBL.
4 cemecTp
1.0nmpenenenne pH pactBopoB. OnpefeneHue KOHCTAHT JAMCCOLUMALMM YKCYCHOM KHCJIOTBI H
aMMHaKa IIOTCHLIHOMETPHYESCKHM METOA0M.
2.0npejiesieHue MeIM METOIOM aMIIEPOMETPHYECKOTO THTPOBAHHSL.
3.ABTOMAaTHYECKOE MOTEHIIUOMETPHYECKOE THTPOBAHHE.
4 KOHJIyKTOMETPHYECKUI aHAIIN3 CMECH CEPHOM KHCJIOTH B CybdaTa Meu.
5.0mpenenenne  XMUMHYECKUX  OJIEMEHTOB  METOJlaMH  aTOMHO-a0COpPOLHMOHHOH M ATOMHO-
OMHCCHOHHOI CITEKTPOCKOTTHH.
6.CrieKTpoOTOMETPHYECKOE OTIPEACICHHIE AITIOMHHUSA € XPOMa3ypoIoM S.
7.@oTOMETPHYECKOE OMPEACTICHHE JKete3a ¢ CyNbPOCATHLIUIOBOH KUCIOTOMH.
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8.0mpepesieHne Meau B BUzIe aMMuakarta MU GepenimansHoi poToMeTpHeit.

9.DOTOMETPUYECKOE OlIPEICTCHIE HIUKENS.

10.@oToTypORAHMETPHYECKOE ONpeLeIeHHE CYIb(aTos.

11.0npenenenne ctpykTypsl Bemectsa 1o ero UK-crekrpy.

12.MoHoMeTprieckoe onpeenenne GTopuaos UM HHTPATOB.

13.Xpomarorpaduueckoe onpenesieHne STHIAIETATA H dTAHOJA.

14. Beibop Meroaa aHamiza peanbHOro 00beKTa.

15.1Ipo6ooTbop 1 npoGonmoAroToBKa pPeatbHOro 00bEKTa K AHAIU3Y.

16.0npenenenue Bemecrsa “X” B peansHOM 0o0bekTe. Marematnyeckas o0paboTka pe3ynbTaToB
aHaM3a.

5. OUEHOYHBIE CPEJCTBA JJIs1 TEKYIEI'O KOHTPOJIA YCITEBAEMOCTH,
IMMPOMEKYTOYHOU ATTECTALIMU IO UTOT'AM OCBOEHUS JUCLHHUILINHBI U
YYEBHO-METO/JIMMECKOE OBECINIEYEHUE CAMOCTOSITEJILHOW PABOTBI

Texymmnii KOHTPOJIL yCIIEeBAEMOCTH

PeiiTunr-kourposas 3 cemectp
PeiiTHar-konrpoas Nel

06!&{“6 GORPOCHI AHAIUIMIYECKOH XUMHU

1. Haitre onpenencHue aHATUTHYECKOI XMMUH KaK Hayku. Ee mpeamer, nenu, 3anaqw.

2. Kak cps3aHa Hayka "aHajiuTHUYecKas XUMus" ¢ JKH3HBIO COBPEMEHHOro obiecTBa (Haykoi,
MPOHU3BOICTBOM, OKPYXKAIOUIEH Cpeod, MEIULIMHOM, KaUyeCTBOM YKH3HH).

3. Ha30BUTE OCHOBHEIC 3TAIBI PA3BHTHS AHATUTHIECKOH XHUMHH.

4. Kak BBl onpejenure aHaIuTHyeckue 3ay1iaun (oOnapyxeHnue, niaeHTUu(GUKanus, onpeieieHue,
TecTHpoBaHue BemecTB)? OOBEKTH ananuza (TBEpAbIe, KHAKHE, razoo0pa3Hble, MIa3Ma; Makpo- H
MHKpPO- ; OpraHHuecKHe U HeOpraHu4ecKue, OJIM3KHE U yIaJICHHBIE).

5. [lo kakuM NPUHIMUIIAM KJIACCH(PUUMPYIOT METOJbLI AHAIMTHYECKOH XUMHUH (XUMHUYECKHE,
busnueckne, Ouonoruueckue; oOHapyXeHHsA, WUIACHTU(DUKALHH, OINpedeNeHHs;  pasfeNneHust U
KOHIIEHTPHUPOBAHUS; TMOPUJIHBIE 1 KOMOMHHPOBAHHEIC, IPSIMBIE M KOCBEHHBIC METOBI)?

6. Merox u Mertonuka. MeTpolornyeckue mnapamMeTphl METOJUKH: TPOJOIDKHUTENLHOCTD,
TPYAOEMKOCTh, CTOMMOCTB, IPHOOpHOE 0becIcUCHHE.

7. Jlaiite onpejeieHHe METPOIIOTHYECKHX  XApaKTEePUCTUK  METOJIOB  OINpEJie/IeHus
(4yBCTBHUTENBHOCTE,  Mpejen  OOHAapy>KEHHs,  [AUana3oH  ONpefesisieMbIX  COJepXKaHWi,
BOCIPOM3BO/IMMOCTD, NPABHJILHOCTDL, H30MPaTeJIbHOCT).

8. laiite onpejenenne NOHATUAIO aHANUTAYECKAs ciryxKba.

9. Opranuzauus aHAIMTHYCCKOH CIHyxObl M €€ (PYHKUMH: KOHTPOJIb TEXHOJOTIHYECKUX
NMPOLIECCOB, MOHUTOPHHI OKpYJXKAalOIEed cpeibl, 3/0pOBbs HaceneHus, ciuyxkda KOHTposs 3a
XpaHeHHEM TMPOAYKIMH, ONEpaTHBHBIH KOHTponb. CepTH)UKAUMS NPOAYKUMH M XHMHYECKHH
aHamus.

10. Ipuaiunes! yaudukanun 1 cranjapTH3alug aHATHTHYECKHX METOIOB.

11.006ecrieuenue XUMHYECKOrO aHaNW3a: XUMHMYECKUE peaKTUBbI, KiaccH(uKauus, oduias
XapaKkTepHUCTHKA, CTEINEHb YHUCTOThl, OYHCTKA.

12. MepHnast nnocy,1a, ee rpa/[yMpoBKa.

13. Ananutayeckue npudopsl: oOIas XapaKTepHCTHKA U TPEOOBAHU K HUM; KJIacC TOYHOCTH,
II0BEpKa, rpalyHpoBKa, COYETAHUE C MUKporpoleccopamu 1 IBM.

14. Amnanmuruyeckoe npubopocrpoeHue, ero TeHACHUHH (OIOYHO-MOAYNBHBIA MPHHLIMIL,
aBTOMAaTH3aLMA, MUHMATIOpU3aLlug | JIp.)
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15. UcToyHrKH HHPOPMALIHHK 110 aHATUTHYCCKOH XUMHH: MEpHOANYECKas, MOHOrpaduiecKas,
yueOHasl TuTeparypa.

16. Mex/yHapo/JHBIE M OTEUECTBEHHBIC cooOmecTBa aHauTUKOB. Pexomenpauuu MIOITAK
0 AHATUTHYECKOH XUMHH.

ME”!pOJTOZN YecKkue 0CHOGbl AHATUMUYECKOT XUMHNH

1. IlepeuncianTe METPOIOrHYECKHE XaPaKTEPUCTHKH METOJ0B XHMHUYECKOI'O aHa/IM3a.

2. VikaxuTe SKBUBAIEHT, (akTop HKBUBAJIEHTHOCTH W MOJSAPHYIO Maccy OKBUBAJIEHTA B
CHELYIOLIMX PeaKIHsIX:

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

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

H3PO4 + 3KOH = K3PO4 + 3H0,

H,C>04 + 2KOH = K»C,04 = 2H,0,

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

CuSO4 +2KI = Cul +1/2]; + K804,

2KMnO, + 5H,C;04 +3H2804 = K,SO4 + 2MnSO4 + 10CO; + 8H,0,

4KMnOj4 + 5A5,03 +12HCI =4KCl +4MnCl; + 5As5,05 + 6H,0,

FeCl; + TiCl; = FeCl, + TiCly,

SnCl> + Fey(SO4) + 2HCI =8SnCly + 2FeSO4 + H,SO4.

3. Kakumu criocobamMu MOKHO NPOBEPHTE [IPABUIIBHOCTD aHATH3a”?

4. B ueM OoT/IMYHE CAYYAHHBIX IOrPEITHOCTEH OT CHCTEMaTHUECKUX?

5. Kakue BeJMUYMHbI XapaKTEPU3YIOT BOCTIPOM3BOAUMOCTD BEIOOPOUHONH COBOKYITHOCTH JTAHHBIX
XHMHYCCKOIrO aHanu3a?

6. [Tepeunciute KpUTEPUH BBIOOpAa METOAA aHAIH3A.

7. Uro Takoe aHanurTuueckui curnan? llpuBeaure npumepsl aHAJUTHYCCKUX CHIHAJIOB B
XUMHYECKHX U (DU3HUECKHX METOHaX aHaIu3a.

8. 3nauamue nuQpsI U MPaBUIA OKPYIJIEHHs YMCE]], BLIPAKAIOLIMX PEe3yIbTaT aHaIu3a.

9, Equaunel CHM B aHain3e: OCHOBHBIE, MPOW3BO/HBLIC, BHECHCTEMHBIE (IKBHBAIEHT, TUTP,
MOJISSPHOCTB, MOJISUTEHOCTh, HOPMAIbHOCTh, MACCOBask KOHLCHTPaLMs H Ap.)

11. Cny4aiiHble TOTPEITHOCTH B XHMHYECKOM aHaiu3e. 3akoH ['aycca. BocipoH3BoauMMOCTE.
CrarHCTHYECKHE KPUTCPHH: MaTeMaTHUYeCKOe OKujanue (reHepallbHOE CpejHee M TIeHepanbHas
AMcrepeHst CNydaHOM BeJMYMHbBI, BHIOOPOYHOE CpelHee, AMCIIEPCHs, CTAaHAAPTHOE OTKIIOHEHHE,
JOBEPHTEIIBHAA BEPOATHOCT).

12. CucremMarHyecKue TOIPEIIHOCT XHMUYECKOro aHammsa. [IpaBHABHOCTL U crocoObl ee
MIPOBEPKA (METOJ CTaHAAPTHBIX 00pa3siloB, CTAHJApPTHBIX J00aBOK, CPABHEHHS C pe3ysbTaTamH
Apyroro Meroza u ap.) Mx orpanuyenus.

13. TlorpemHOCTH OTHENLHBIX CcTaguii W KOHeyHoro pesynpTata. CymmupoBanue
TIOTPENIHOCTEH.

14. Merposiorudeckoe obecriedeHie KOHTPOJIsi COCTaBa BELECTB U MATEPHANIOB. ATTECTALHS U
CTaHAapTH3ALMS METOIUK. AKKPEIUTAIIMS AaHAIMTHYECKUX J1a00paTopHii.

15. Yto Takoe n3dupaTeIbHOCTE METO a7

16. Uto Takoe TOYHOCTh aHAIIM3a, KAKUMH BEIIHYHHAME OHA XapaKTepu3yercs?

17. Kakue cymecTByIOT ¢rniocoObl onpejiesieHisa KOHUEHTPAlHKd Ha OCHOBAHHH CYIIECTBYIOLIEH
3ABUCHMOCTH MCIKIY AHATHTHYCCKHM CHTHAJIOM H COJIepXKaHMEeM KOMIIOHEHTA?

Omobop u no020moeKa nPodLl K AHAIU3Y

1. Kakue TpeGoBaHus NpeIbsBISIOT K PTeHEPaILHOM 11pode aHanM3HpyeMOoro BeuecTna?
2. Yem onpenensiercs crocod ordopa u pazMep npodel?

3. [IpuBeaure npuMepsl clloco0oB 0TOOpa IpoOk! B MOTOKE MUAKOCTH U rasa.

4. Kaxosel ocobenHOCTH 0TOOpa MTPoOBI TBEP/IBIX BEIECTB?

5. HazoBuTe criocoObl FOMOreHH3aLMK H YCPEIHEHUA IPOOLl aHANM3UPYEMOTO BELIECTBA.
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6. YKa)uTe HCTOYHUKH TTOrPEIIHOCTEH Mpu 0TOOpE MPOoOBI AHATM3MPYEMOTO BEIIECTRA.

7. Kakum 06pazoM MOKHO yHeCTb COJIepIKaHHE BOJIbI B aHANTM3UPYEMOi mpode?

8. Kakue QaxkTopsl ONpeessioT crnocod nepeBeieHus aHaIH3upyeMoit poOrl B pacTrop?

9. Kakumu cBoiicTBaMu JIoIDKeH 00J1aJlaTh PacTBOPUTENb, MCIOIL3YEMbIH ISl pacTBOPEHMS
aHAJIN3HUPYeMOii TTPOOEI?

10. IpuBeaure npuMepsl LIEJO0YHBIX, KUCILIX H OKHCIMTENLHBIX IIJIABHCH.

11. YUem oTimvaeTcst MHPOJIH3 OT CYXOro O30JICHUS?

Peimunz-xonmponn Ne2

Odnapysicenue HeOPZAHUYECKIUX KAMILOHOE U AHUOHOB

1. AHAIMTHYECKHE PEaKlMM, UX OCHOBHBIE XAPAaKTEPUCTUKH: HUIKHSS I'PaHULA OIPEIENsiEMBbIX
COIEPIKaHUM, CeJIEKTHBHOCTb.

2. Kakue BbI 3HaeTe cnocoObI YMEHBIIEHUS HM)KHEH IPaHHIbl ONPEAEIAEMBIX COAEpMKaHUM
AHATUTHYECKOH peaxiuu?

3. Ha3oBuTe BayKHCHIIME MPHEMBI ITOBBILLICHHS CEJIEKTUBHOCTH aHAJIMTHYCCKHX peaKLuil.

4. Cnocolbl  BHINOJHEHHS  AHAIMTHYECKMX  peakuuid B  pacrBopax  (KameibHBbIE,
MUPOXUMHUECKHE, MUKPOKPHCTAIIIOCKOIIHYECKHE, PACTUPAHHS TOPOLUKOB).

5. Xumuueckue crnocoObl 00HapYI)KEHHI HEOPraHMYECKHX HOHOB: CHCTEMATHYECKHH X0/

aHaJIN3a KaTMOHOB (CYLIHOCTh, BO3SMOXKHOCTH H OrpaHMYeHUA, 3HAYCHHE B COBPEMEHHOM aHallu3e,
JeJIeHHe Ha CEPOBOIOPO/IHYIO, KHCIOTHO-IIEIOYHYIO H JIp. CXEMbI).

6. JIpoGHBIH X0/1 aHAJTH3a HOHOB (CYUIHOCT, BO3MOXXHOCTH H OrpaHHUYCHHS ).

7. O6mue peakuuu s-, p-, d-37eMEHTOB B APOOHOM aHAIH3E.

8. XapaxrepHble peakiiuy S-3JIeMEHTOB.

9. XapaxTepHble peakliH p-2IIeMEeHTOB.

10. XapaxTepHble peakiu d-2J1eMEHTOB.

11. AnroputMe! ApoGHOTO 06HAPYKEHUSI KATHOHOB.

12. Kakue peakuny Ha aHHOHBI CYUTAIOTCS PEABAPHTENBHBIMH?

13. Kak oTKpbITH aHHOH CO;E' B IPUCYTCTBUH AHHOHOB Sng' H 82032'?

14. U306pa3ure ypaBHeHHAMH peakinit Xo/1 aHanusa cMecu anuonos: [, Br, CI.

15. Kakne aHHOHBI HE MOT'YT HaXOAUTHLCS B KHCIIOM pacTBOpe?

16. Kakum nyrem otkpbiBatoT annonbl NO7', NO3', eciim oHM NpHCYTCTBYIOT BMecTE?

17. Kakne aHHOHBI MOJKHO OTKPBITH ASHCTBHEM HOAMIA KalnHsa B MPUCYTCTBUH Kpaxmana?

18. Anroputmsl gpobHOro obHapysKEHUsI AHHOHOB.

19. KayecTBeHHBIH XMMHYECKHII aHAJM3 MCKYCCTREHHOH CMECH TBEP/bIX BELIECTB (COJIEH,
OKCH/IOB).

20. Kak npoBo/iuTCs Ka4eCTBeHHbIH XMMHUYECKUH aHalu3 CIJIaBOB B 3aBUCHMOCTH OT MX THNA?

21. Kax mpoBOAUTCS KaYeCTBCHHBIH XMMHUYCCKUIT aHATTH3 MUHEPAIOR?

Peimunz konmponawv Ne 3
Hoenmudpurxanyun u anaius opzanuveckux coeouneHu

1. Yro Takoe (PyHKUHOHAIBHBIH aHanu3z opraHuyeckux Bewlecrs? Kak npoBogutes
WICHTHPUKALMSA  CTPYKTYPHBIX  ()parMEHTOB W CTPOCHMS  OPraHHyecKHX  COeMMHeHHI
(pyHKUMOHANBHBIC I'PYIIIILI, KPATHBIC CBS3H, LHKIHUCCKHE H JIMHCHHBIC CTPYKTYPBI H 11p.)?

2. Miaentnukanus pasjiuyHbIX KJ1acCoB OPraHuyeckuX COeMHEHMH.

3. Kax MOXXHO onpeaeuTh HaTHYHe ¢/IeI0B OpraHHYeCKUX BEIICCTB B pa3IMuHbIX 00beKTax?

4. Kak npoBoauTcss aHaid3 OHOJNOTHYECKHX M MEIULIMHCKHX OOBEKTOB (pacTeHHUs, KPOBE,
TKaHH, KUJAKOCTH OPraHU3MOB)?

5. YUro Takoe kiMHAYecKUi aHanui? Ero ocobeHHocCTH.

6. Kak 1ipoBojiuTcs anajiu3 MUIeBbIX MPOIYKTOB (OCHOBHBIE KOMITOHEHTBI, TPUMECH )?
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Xumunueckue mecm-memoost AHAIUIA
1. Kax MCHOJB3YIOTCH METOAbl IUIOCKOCTHOH XpoMarorpaduu B Kadye€CTBEHHOM H

NOJYKOJUYECTBEHHOM aHaJIM3€e BellecTB?

2. llpuBeaure npuUMEpbl HCHOJB30BAHMA  OCAA0MHONH XpoMarorpaduu B KadeCTBEHHOM H
KOJIMYECTBEHHOM aHAIIH3E.

3. Uro Takoe XMMUUYECKHE TECT-METObl aHau3a?

4. Kakue peareHThl HCIIOJIB3YIOT B TECT-METOAaX ?

5. Kakue 1cnob3yloT rOTOBBIC aHAIMTHYCCKHUE POPMBI PEAarcHTOB B TECT-METOIAX ?

6. B uem npeumMyliecTsa U HeJlocTarku (pusznyeckoro crnocoda UMMOOHIIM3ALIMY PEarcHTOB Ha
HOCHTENH?

7. Tunbl HCNIOJB3YEMBIX MATPHIL JIJISl HAHECEHHS PEeareHToB.

8. B ueM mpeMMylIecTBa M HEJOCTAaTKH XHUMHYECKM HUMMOOMIIM30BAHHBIX PEAreHTOB Ha
HOCHTENNAX?

9. ITpUHITMITET OTIPEJIeNIEHH s KOHIIEHTPAIIMH TECT-METO/IOM.

10. YcrpoiicTBa 71 ONpeaesieHUsl KOHIEHTPALUY TECT-METONOM.

11. CriocoOsbl onipejiejieHUsl KOHIIEHTPALAH TECT-METOI0M.

12. HasoBHTe OCHOBHBIE METPOJIOTHYCCKHE XapaKTEpUCTHKH pPE3ylbTaTOB aHajiusa TecT-
METOJIOM ITPH PA3JIMHHBIX CIIOCO0AX ONpeae/eHHs KOHLCHTPpaLHH.

13. KakoBa 4yBCTBUTEILHOCTb OINpEJ/IEHUs] KOHLEHTPALHHU TECT-METOAOM B Pa3IHYHBIX
ycTpoicTBax u crniocobax ananusa?

14. Kak yay4maroT 130MparelibHOCTh ONpeeeHAs KOHLEHTPAIUK TECT-METOA0M?

15. KakoBa TOYHOCTD ONpPEACICHHS KOHLGHTPAILHH TECT-METOJ0M ?

16. HazoBHUTE OCHOBHBIE 00JIACTH TPUMEHEHHUA TECT-METOAOB.

17. Kak npoBOAMTCs aHA/IM3 BOIBI, BO3AyXa U IMOYBbI TECT-METO1aMu ?

18. TecT-MeTO/bI B KIIMHHYECKOM aHAJIH3E.

19. Ha3oBHTE OCHORHBIE CITOCOOBI M3TOTOBJIEHHUA TECT-YCTPOHCTB JUIA OKCIIPECCHOrO aHallk3a.

20. Kak orpeieNisiioT napbl 3TaHO/1a B BbIJBIXaEMOM BO3AYXE TECT-METOI0M?

Bonpocsi k CPC 3 cemeerp

1. AnajgHTHudeckue peaKLiMy, HX OCHOBHBLIE XaPAKTEPUCTHKH: HIKHAA I'pallla OIIPCAC/IACMBIX
co,aepn{aﬁm"{, CEJIIEKTHBHOCTD.

2. Kakue BbI 3HaeTe crnocoObl yMeHBIIEHHUs HHXHEH IpaHHLIbl OIpeleNsieMbIX COAEpIKaHuM
aHaIHTHYCCKOI peakiumn?

3. HazoBuTe BaKHEHILME IIPHEMBI TTOBBILICHUS CEJICKTUBHOCTH aHATTMTHYECKUX PEAKIIN.

4. CrocoObl  BBIIOJHEHHs AHATMTHUECKMX peakiuid B pactBopax  (KaIeJbHBIE,
[MHPOXUMHYECKHE, MHKPOKPHCTANIOCKOMHYECKHE, PACTHPAHHA MTOPOIIKOB).

5. Xumuyeckue crnocoObl 06HAPYIKEHHs HEOPraHUUCCKUX HOHOB: CHCTEMATHYECKHH XOJ1

dHaJIH3a KaTHOHOB (C}’]_IIHOCT];, BO3MOKHOCTH H OrpalH4€Hud, 3HaUEHHE B COBPEMECHHOM aHaJIM3¢C,
JleJieHHE Ha CePOBOAOPOAHYIO, KHCAOTHO-IIETIOUHYIO U [P. CXEMBI).

6. JIpoOHBI# X0/1 aHaI3a HOHOB (CYLIHOCTE, BO3MOKHOCTH H OrPAHHYEHHS).

7. O6ume peakuuu s-, p-, d-2J1eMEHTOB B JPOOHOM aHAIIM3E.

8. XapakTepHble peakIiiy S-3J1eMEeHTOB.

9. XapaxkTepHble peakLiH P-3JIEMEHTOB.

10. XapaxTepHbie peakiuu d-371eMEHTOB.

11. AnropuTMbl ApOOHOro 00HAPYIKEHHs KaTHOHOB,

12. Kakue peakiiiy Ha aHHOHBI CUATAIOTCS [IPEABAPHTEIIbHBIMHA?

13. Kak OTKpbITh aHHOH G0~ B [IPHCYTCTBHH aHHOHOB S04 3% 8,0:7

14. M300pasuTe ypaBHEHHSAMH peakiuit X0 aHamm3a cMecd anuoHos: I, Br, CI.

15. Kakne aHMOHBI HE MOTYT HAXOAMUTLCS B KUCIIOM pacTBope?

16. Kaxum nytem oTkpsiBaroT anuoubl NO;', NO3', eciii oHUM NPUCYTCTBYIOT BMecTe?
17. Kakne aHMOHBI MOYKHO OTKPBITH [ICiiCTBHEM HOANAA Kalaus B IPHCYTCTBHH Kpaxmana?
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18. AnropuT™MBl APOOHOTO OOHAPYKEHHST AHHOHOB.
19. KauecTBeHHBII XMMHUYECKHII aHANIN3 MCKYCCTBEHHOW CMECH TBEPBIX BEHIECTB (COJIEH,

OKCHJIOB).

20. Kax mpoBOAMTCS KaYECTBEHHBIH XHMUUECKHUH aHATH3 CIITAaBOB B 3aBHCUMOCTH OT UX THIA?
21. Kak npoBOJAMTCS KaYECTBEHHbIH XUMHUYECKUIH aHAIIM3 MUHEPAJIOB?

Bonpocer k 2x3ameny 3 cemectp
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2
3
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YEM OIMPEJIEJIAETCS KOJMUYECTBO 3HAYALIMX 1IM®P B KOHEYHOM PE3VJIBTATE AHAJIM3A?
Paccunraiite pH 0,01%-Horo pacTsopa ruipokcuaa HaTpHs.
Ipu onpeneneHun keneza B cToyHol Boje obbemom 200,0 Ma ero okMCAMAM A0 TPEXBANETHOrO,
ocaJilHiy¥ aMMHAKOM, OTHE/IWAHK OT pacTBOpa H [0CAE pacTBOPEHHA B COJIAHOM KHCHOTE QTTHTPOBAJIW
5,14 mm 0,005 M DJITA. Haiiti KOHLEHTpallMIO JKesie3a B MI/I.
Xpomarorpaduueckue METO/1bI B MICHTHPHKALIUM H/IEMCHTOR.
B uem pasiyyre TOYKH DKBUBAJIEHTHOCTH H KOHEYHOHN TOUKH THTpOBaHH}I?
MOKET JIK BbITh XOPOIIAS BOCIIPOM3BOJUMOCTD, A PE3YJILTAT AHAJIM3A HETTPABHJIBHBIM?
Paccunraiite pH 0,1 M pacreopa auerara varpus (K = 1,8.107)
Onpenenuth  KoHueHTpauuio (r/m) pacrBopa  Bi(NOs);, ccam Ha turtposanue 20,00 ma ero
uzpacxogosaro 17,26 mn 0,01 M DITA.
Pem{umi, HCITONIB3YEMBIE 1714 I‘lﬂeHTHd)HKaU,HH XHMHYECKHX 2JIEMEHTOBRB.
CyUJ,HOC'I'b KOMIUIEKCOHOMETPHYECKOI0 H KHCIOTHO-OCHOBHOTO OTnpefeneHua KeCTKOCTH BOAEL.
Kakyro ecTKOCTb ONMpeaensioT B MEPBOM M BC BTOPOM Clyqasnx?
YTO TAKOE FOCYJAPCTBEHHBIE CTAH/IAPTHBIE OBPA3LILI? J1181 UET'O OHU MCITIOJIB3YKOTCSH?
Ha 4yem ocHOBaH NpUHLMMN ACHCTBHSA METAJTOMHINKATOPOB B KOMIIZIEKCOHOMETPHH?
Cnocobbl NoNy4yeHUs aHaJIMTHYECKOro CHIriajla B Ka4eCTBCHHOM aHanmuse.
Hasecky npoGsl, cocTosiueil To/1bko 13 kenesa u okcuaa sxenesa(Lll) maccoit 0,2250 r pactBopuin,
BOCCTAHOBHIH kenezo W orrutpoBand 37,50 mn 0,0991 M pacrsopa nepmaHraHara Kaiaus.
Beiuncnute MaccoByro aomo (%) skenesa v okcHja kenesza B npobe (oteer 74,18 % xenesa u
25,82% okecuna).
PaccuuraiitTe MONISPHYIO Maccy SKBHBaJIeHTa kKapOOHaTa HaTpHsl NPU TUTPOBAHUM CONAHON KHCITOTOM
¢ dpeHONPTANCHHOM H METHNOBBIM OPAHKEBBIM.
HA30BUTE U3BECTHbIE BAM CAMBIE TOYHBLIE METO/bI AHAJIU3A.
KAKYIO JKECTKOCTb BO/bl OBLLYIO, BPEMEHHYIO MJIM MMOCTOSIHHYIO MOXHO OTPEAEJHTD
KOMITJIEKCOHOMETPHYECKHM METOIOM?
YYBCTBUTEJILHOCTb Y U3BUPATEJIBHOCTh AHAJIMTUYECKUX PEAKLIMHA.
HABECKY MEPIHAPOJISA MACCOM 2,5000 r MNMEPEHECJIM B MEPHVIO KOJIBY BMECTUMOCTBIO
500,0 M. HA TUTPOBAHHME 25,00 MJ1 PACTBOPA U3PACXOJIOBAHO 18,72 MJ1 0,1 M PACTBOPA
MEPMAHIAHATA KANUsS (K=1,124). BblYHCJIMTL MACCOBYIO J0JI0 (%) TEPOKCHIA
BOJIOPO/IA B IMEPTUPOJIE (OTBET 28,63 %)
KAKMMH CIOCOBA ®HUKCHMPYETCS KOHEYHASL TOYKA THTPOBAHHMA B  METOJIE
KOMIMJIEKCOHOMETPHH, [TPUBECTH [NTPUMEPLI.
HA30BHUTE W3BECTHBIE BAM CAMBIE YYBCTBUTE/IBHBIE METO/IbI AHAIIH3A.
B uem paziuuMe MHAMKATOPOB, MPUMEHAEMBIX B KHCIOTHO-OCHOBHOM H KOMIIIEKCOHOMETPHYECKOM
THTpOBaHHH?
Tecr-metoar! ananuza. CrniocoOwl onpeaeneHus KOHLIEHTPALIMHA TeCT-METOAAMM.
OnpesenuTs KOHUEHTpauuio (r/i) pacTBopa HUTpaTa BUCMYTa, eciu Ha Tutposanue 20,00 mu ero
u3pacxosoBato 17, 26 ma 0,06905 M pacteopa D/ITA (otser 23,54 )
Paznnuune II:IOLLOMET[DHH " ﬁonnmeTpnn‘ CTE[H}IE’IPTH]:I(‘) PacTeopbl, HHAHUKATOPDI.
HA3OBHTE M3BECTHBIE BAM CAMBIE DKCIIPECCHBIE METObI AHAJIU3A.
Hapucyiite KpuByIo THTpOBaHHs pacTBopa kapOoHaTa HATPHsA CONAHOM KHCNOTOMH U obocHyiTe BRIOOP
HHIHKAaTOpa.
[TpeanoxuTe cxeMy WaAeHTH()UKALUK XJIOPHUIOB, HUTPATOB, HUTPUTOB M KApOOHATOB, HAXO/ALIMXCS B
CMECH.
Paccuuaiire pH 0,1 M pactBopa cepnoit kucnotel 1 0,1 M pacTeopa ammuaxa.
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5. K 10,00 mn pactopa xnopuaa HUKkens n00aBMAM AUCTHITHPOBAHHYIO BOMLY, aMMHUauHblit 6ydep u
20,00 mn 0,01085 M pacteopa 3 TA. U36biTrok DTA orrurposanu 0,01292 M pacreopom xnopuja
MarHusi, Ha THUTpOBaHWe u3pacxopoBanu 35,47 mia. Paccuurarh MCXOAHYIO KOHUEHTpauuio (r/n)
pacTBopa xjopuaa Hukens (orser 1,897)

1. B YEM PA3JIMYHUE TEPMHUHOB «XMMHWUYECKHE METO/Ibl AHAJIU3A» U «METO/lbl XUMMYECKOIQ
AHAJIU3A .

2. TIPUHLMN AEUCTBUSA MHAWMKATOPOB B KOMITJIEKCOHOMETPHUM. [ IPUBESINTE MPUMEPhI.
3. [llpeanoscute cxemy HAeHTH(QUKALMKM KATHOHOB KoDanbTa, CBUHLEA, DapHs, KalblUMs W MArHUs, HAXOAIHXCS B
CMecH.

4, PACCYMTAMTE PH CMECH 0,1 M ALLETATA HATPUS U 0,1 M YKCYCHOM KMCJIOTHI.

5. KAKYIO MACCY METAJUIMYECKOIO UMHKA CHEAVET B3ATb 151 MIPUTOTOBJEHHSA 100 M
PACTBOPA, UTOBEbI HA TUTPOBAHME 20,00 MJT EFO PACX0OA0BAIOCH 20,00 0,2000 M D/TA
(OTBET 1,3110)

JIns  yCHEITHOTO  BBIMOJHCHUS CAMOCTOSTENBHOH paboThl CTYACHTAM  PEKOMEHAYIOTCS
creayionue yueoHo-MeToinYecKue HCTOUHUKH:

1. Bacunbes B.I1. Asanutindeckast XuMus, B 2-X kH., M.: Jpoda, 2002.

2. Bacunses B.I1. CGopuuk 3aau no aHanuruueckol xumuu, M.: Jlpoda, 2002,

CDOHH, OLICHOYHBIX CpPCUCTB UL IPOBCACHU arTTcCTallii  YPOBHA C(bOpMHpOBaHHOCTH
KOMIIETEHIIHH 00yJaroIHXCcs 110 AUCHUTLIHHE 0QOPMISETCS OTAEIBHBIM JIOKYMEHTOM.

PeliTHHr-KOHTPOJL 4 cemecTp

Peimunz-xonmponn Nel
Amomnan cnekmpockonua

|.ITosscauTe  clenyrlolyMe  TEPMHHBI:  CTAllMOHADHOE  COCTOSHHE, IHECPreTHYECKHE
YPOBHH, OCHOBHOE (HOPMAIBLHOE) COCTOsSHHE, BO30YIKIEeHHOE COCTOSHHUE, MOrIOLIEHHE,
dcnyckanue, (OTOH, AIHHA BOJHBI, YacTOTa, BOJHOBOE YHCIO, CHEKTpaJbHas JMHHA,
WHTEHCHBHOCTh CHEKTpajbHON JIMHUH, 3aCEICHHOCTH JHCPrEeTHYCCKHX YPOBHEH, CHEKTP
ITOTJIOIIEHHS, CIIEKTP UCITIYCKaHUs.

2.00bsICHUTE [POMCXONACHHE CIICKTPOB MHCIYCKaHWS (IMHCCHOHHBIE) M TOTJIOMIEHHS
(abcopOuKMOHHBIC) ATOMOB, MOJIEKYJI, HOHOB, /€D C NO3HLMUH KBAHTOBOM TEOPHH.

3. KakuM# BeJMYHHAMH XapaKTepH3yIOTCs JIMHHH HJIH IOJOCHI, HabmojaeMbie B
CTIEKTPaX UCIYCKAHHUS WIIH [TOIJI0IEeHHA?

4.Kakue THIIBI NEPEXO0JA0B B MOJICKYJIEe BEI3BIBAIOTCS MOMJIOUEHUEM a) yibTpaduoneToBoro,
0) BUJIMMOTO, B) HH(PAKPACHOTO U3JIYUECHHUS !

5.Kakoii o6nacTH cCneKTpa COOTBETCTBYET H3JNyUeHHE C JIUHON BojiHbl a) 703 um, 0) 11,5
cM, B) 3,68 Mxm, 1) 9.25 A% 2 Kakum SHEPreTHYECKUM IepexojaamM oHo oTBeuaeT? Kaxue
METO/Ibl aHAJIKM3a OCHOBAHbI HA ATUX Mepexoaax?

6.Kakmne HEPreTHYCCKHE YPOBHHM M NEPEXOJbI M3YYalOT B a) aTOMHOH CHEKTPOCKONHH, 0)
MOJIEKYJISIPHOH  CIIEKTPOCKOINUH, B) AACPHOM CHEKTPOCKOIHU?

7. J1ns KakKMX CHUCTEM XapaKTEPHO MOABIEHHE a) NUHEHYATBIX CIEKTPOB, a) [0JoCcaAThIX
CIICKTPOB 7
8.Kakoit uHTEepBal AIHH BOJH OTBEYAaeT ONTHYECKOMY CIEKTpaIbHOMY JHAMa3zoHy?

9. Kaxue u3 yKazaHHBIX YaCTHIl HMEIOT B CIIEKTPE JIMHHH, a KaKue MOJIOCHI: K', Na, CO, Ar, N,,
Ba(OH),, MnO4” ,CH; ?

10.Paccunraitte uactory (I'm) u BomHOBoe wHCiO v (cM™ ), COOTBETCTRYIONIHE KaXI0
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M3 TEPeYMCICHHBIX HUIKE JUIMH BOJIH 3JIEKTPOMAr{utHoro usiydenus: 1)400mm, 2) 17 A,
3) 0,030 cm. 4)1,3.107 , 5)6,1 Mim.

11.PaccunTaiite JUIMHY BOJHB! (HM) W BOJIHOBOE YHCIIO (cm™ ) s KaKIOM U3 MEpEUMCIIEHHBIX
HIBKE YacTOT JIEKTPOMAarHiTHOro uanydeHd (I'm):1) 1,97.10%, 2) 4,75.1013, 3) 6,23.10*5, 4) 9,56‘10'9.
12.Cornacuo onpenenenuto 13-if ['enepanbHoit KOH(EpPEHIMH [10 MepaM U BecaM | CekyH/ia paBHa
9 192 631 770 nepuogam H3AYICHHA, COOTBETCTBYIOIIErO  HHEPreTHYECKOMY  IIEPEXoiy MKy
JIBYMsI CBEPXTOHKMMU YPOBHSIMM HM30TOIIa ¥7Cs. Paccuntaiite yactoty (I'I1), BOJHOBOE YHCIIO (CM"I
) M JUIMHY BOJIHBI ( HM, MKM) 3TOr0 Iepexo/a.

13. HaiijiuTe BOJIHOBBIC YHCIId, OTBEYAIOIIIC SHEPIUAM MEPEXO/IOB: a) 100 Jhx.moms™ | 6)
13B,B) 1 KKam.MOJb .

15.BbuucinTe  MIMHY — BOJHBI  HM3MYYEHMS, IOIJIOLIAEMOrO  MOJIEKYJIOM, €CIIH  SHEPTHs
MOJIEKYJISPHOTO TIepexo/ia B pacuere Ha 1 monb pasHa: a)0,001 xxai; 6) 1 kkan; B) 30 xxan; r) 100
kKka1. Kakum crexTpaybHBIM JMara3oHaM OTBEHAIOT HTH UIMHLI BOJIH?

16.B kakux oOnacTax crekrpa OyIyT HaXOMUTHCS CIIEKTpPAlbHBIE JIMHWH, OTBEYAIOUIHE
sueprusam ( xJhx.mods ): a) 200-800; 6)10-20; 8)'0,01-0,17

17. JlioMMHECUMPYIONIMIA  3KpaH IOTJIOIIAET  YIBTPA(PHOTIETOBON H3JIYHCHHE C JUIMHOH BOIHBL
280 HM M CBETHT 3€JCHBIM CBETOM ¢ JulMHOM BosHbel 508 um. Kakyio sHepruto kawabld (poToH
nepeaeT JIOMUHECLPYIOLIEMY BEILECTBY ?

18.ITpu m3ayuenun (OTOHA MOJIHAS DHEPrHsi aToMa BOAOPOIa M3MeHunach Ha 2,56 3B.
KakoBa j1Ha BOJTHBI H3J]Iy4aeMOro csera’?

19.11pn 06IydeHHH [MApOB PTYTH SIIEKTPOHAMH DHEPIHsl aToMa PTYTH yBenuuuiach Ha 4.9 9B.
KakoBa [UTHHA BOTHBI H3JIyUE€HHs aTOMa PTYTH [IPH Mepexoie B HeBo3OyskIeHHoe CocTosHNME?

20.Kakue 3MeKTpoHHBIC TIEPEXO/Ibl Ha3biBAKOT pe3oHaHcHbMH? [loueMmy mpu Onpe/IeICHUH

3JIEMEHTOB METOJIOM (poromeTpuH IUIAMEHU WCIONB3YIOT PE30HAHCHBIC JIHHUH,
COOTBETCTBYIOIIUE MIEPEXOJAM € TEPBOI0 BO30YKIECHHOIO YPOBHSA?
21.Ilouemy Jutst KAYeCTBEHHBIX AHAIMTHYECKHX ONpeaeaeHUH PEKOMEHIYIOT

HICIIOJIB30BATh JAYTOBOM Paspsi, a Juisi KOJIMYECTBEHHBIX - HCKPOBOH?

22.Ilpu kakom crnocobe reHepauun (fUrams, jyra IOCTOSHHOTO TOKA, MCKPA) CHEKTPAILHBIC
JMHMA OyIyT wmpe?

23.IlpuromHa 1 Iyra NOCTOSHHOTO TOKA WJIM BHICOKOBOJIBTHAS HCKPA B KQUECTBE  HEIJIAMCHHOTO
aTOMM3aTOpa B ATOMHO-aBCOPOLHOHHOI crekTpoMeTpHH? OTBET MOTHBHPYHTE.

24 Kakoifi W3  METOJAOB  MPUrOZAECH I TPOBEACHWS  TI0JHOI0 KaueCTBEHHOTO
AHAIN3A: ATOMHO-MHCCHOHHBIH WJIH  ATOMHO-a0COPOLMOHHBIH?

25.Kakne pakTopbl BIMAIOT HA CTENEHb aATOMHM3AIHH BEIIECTBA B IIAMEHN?

26.Kakoif MpONEHT aTOMOB ONpPEAESIEMOro 3MEMEHTa y4acTBYeT B (DOPMHPOBAHHM
AHAJIMTHYECKOTO CHIHaNa a) B IJIAMEHHOMW DMHCCHOHHOM criekTpomeTpud, ©O) B  aroOMHO-
abcopOIHOHHON CHEKTPOMETPHH B IIJIAMEHH?

27.Kax yBelIHUHTH JMCCOIMALMIO OKCHAOB M THMAPOKCHIOB METa/UloB, 00pasyromuxcs B
riaMeHu?

28.Kak BIMseT MOHHU3ALMS ATOMOB B IJIAMEHH Ha PE3YJIBTATHI ONPE/EICHU: 3/IEMEHTA a)
ATOMHO-3MUCCHOHHBIM METOZIOM, 0) aroMHo-abcopOUMOHHBIM MerogoM?  Kakumu npuemamu
MOYCHO TTO/IaBHTh HOHHU3ALHIO aTOMOB?

29.Uro Takoe WOHM3AIMOHHLIH Oyep?

30.Kak Biusier mpucyTcTBHeconelf Al B pacrBope Ha onpaeieHHe Ca u Sr 9MHCCHOHHO-
(oToMeTpUYECKHM METOLOM?

31.Kakue  ropioyse  CMeCH  HCIONB3YIOT  JUld  ONpeleseHHds  WICHOYHBIX  H

eJIOUHO-3eMeIbHbIX 3JIEMEHTOB METOJOM HOMHCCHOHHOM doromerpun
TIIaMeHH?
32.Kaxkoi u3 IBYX METO0B: MIAMEHHO-OMHCCUOHHBIA 158 071 aTOMHO-

abcopbrHonHbIi npeanouTHTesieH npu onpeienennu K, Ba, Be, Ti, V?
33.ITouemy mpu  ompenenenuu Pb  u  Zn  OpeANOYTHTENEH  [IAMCHHBIH
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ATOMHO-a0CcOpOLHOHHBIA METO/I, & He TUIAMEHHBIH aTOMHO-I9MHCCHOHHBIN METON?

34.Yto Takoe BHyTpeHHui crangapt? Jliis yero ero uenomns3yor?

35.Kaxum TpedOBaHUAM JIOIDKHA YIIOBJIETBOPSITH TOMOJIOTHYECKAas napa
JIHHUIH?

36.Paccunraiite K03)(GHLUHEHT aTOMHOIO IOTJIOMIEHHS [IMHKA, €C/IH IpPU €ro KOHLEHTpPAIUH B
pactBope 1*10 r/mi 3snauenue ontuueckoi muotnocty 0,512 (nmuna wenu ropeaxu 10 eum).

Peimune-xonmponn Ne2

MoaekyanpHo-adcopoyuoOHHaAA CREKMPOCKORUA

1. KakuMu BeNTHUYMHAMH XapaKTepH3YIOTCS I110JI0Chl MOIJIOIMEHHS B MOJICKYISAPHBIX
abcopbumonnupix crnexkrpax? Kaxas pasHHLa MEXAY HCTHHHBIM M CPEJIHUM MOJIAPHBIM
K03 PUIHEHTOM TOrIOLEHH

2Byner nu HaGmoOAaThes NS KAXKIONO M3 INPUBEJIEHHBIX HHMXC pacTBOpPOB
OTKJIOHEHHE or 3aKoHa Byrepa-Jlambepra-bepa U KaKoe:
OTpHLATENBHOE, MOJIOKUTEIbHOEe? pacTBOp cnaboil KUCHIOTHI, MOTJIOMACT HEJMCCOLHHPOBAHHASA
dopma; pactsop aksakomiuiekca M(H,0),, Haxoadmeroca B paBHOBECHH ¢ KoMIuiekcom ML,
IOIJIOMIAeT aKBAKOMILIEKC.

3.0lpy  Kakux  JUIMHaX  BOJH  CJEAYET  M3MEpATh  ONTHYECKYI0  IIOTHOCTB

pacTBOPOB  MpH doromMeTpuuecKkoM aHajiu3¢  CMECH BEINECTB,  CCIH UX
CHEKTPHI MOIJIOLICHUS HAKIagBIBAIOTCS APYT Ha apyra?

4 Kaxot BApHaHT CHEeKTpo(oTOMETPHH cuenyetr BEIOpATE, eCIH
[IIABHBIM TpeboBaHKEM ABJIAETCA a) oblcTpOTa BBIIIOJIHCHH S, 0) BBICOKAs
TOYHOCTL  [PH JIOCTATOYHO  BBICOKOM  COJEpXKAHUH 2JIeMEHTA, B)  yd4er
BnusHAs Gona?

5.4ro MCIIOJIB3YIOT B KayecTne pacTBopa CpaBHEHH npH
maddepeHraIbHOM crocobe H3MEpPEHUs] ONTHYECKOMH MJIOTHOCTH, eciu
OCHOBHOM 3aKOH CBETOMOTAOIICHHS a) BBINOMHACTCS, 0) He BbIoyHseTcs?

6.Ha oamoM pucyHke B  KoopjauHaTax  A-4 n300pa3uTe  NPOU3BOJILHbIH
CHEKTp HOIJIOLECHUS boToMeTpupyemMoro pacTBOpa (umeet OLHY nojocy

[IOTJIOIIEHUs)) M CHEKTP MOMIOUICHUS CBETOQUABTPA, HEOOXOAMMOro Juls aHaausa 3TOTo
pactBopa.

7. Kakue 3aKOHBI JIeKAaT B OCHOBE CHEKTPO(OTOMETPUYECKOrO ONpe/eieHus KOHCTAHT
XUMHYECKHUX PABHOBECUH?

8.Jlnst onpeyieieHus HEKENA B BUJIE JUMETHIINIMOKCHMATa HaBECKy cTaiu, copepxautei 0,5 %
Ni, pactBopunu u paszdasuiu g0 100,0 mun K anuxsore 5,00 mn jobaBunu HeoOXouMbIe
peareHTsl 1 pa3basuiu jgo 50,0 Mi. OnTHuecKas IIOTHOCTb onpenensercs nmpu 470 HM B KmBeTe cl
]— 2,0 cM. BuumcnnTe HaBecKy CTalu, €Clii onTuManbHoe 3Havenne A=0,435, a e=1,3'10 1. MOTB CM

9.0nTHueckas IJIOTHOCTh  pactsopa kodeumna (M = 212,1), cogepxamero 1,000 mr
nporonuposanHoit popmel kopeuna B 100,0 mu1, papna 0,510 npu jutne sosmel 272 am ([ =1,0 cm).
Hagecky pacteopumoro kode 2,500 r pacrsopunu B 500,0 M1 Boasl. AnuksoTty 25,00 Mt ocBeTinim
cranmaptHbiMu nipueMamu 1 106asus 0,1 M H,SO4, pazbasnnu 110 500,0 mi. Onruieckas rioTHOCTD
5TOr0 PacTBOpa B TeX e yciosusx pasna 0,415, PaccunTaitte MoNApHBIH KOO QUIHEHT NOTIOLIECHHS
KodenHa u ero cogepykanue (1/xr) B kode.

10.Monsipupiit ko3 uUMEHT TOIJOWEHHs KoMIUlekca Be ¢ anerunaneronom mpu 295
HM paBeH 3,16.10* smmoms” em” . Kakoe muHmManbHoe comepikanue Be (% Macc.) MOIKHO
onpenenuth U3 Haseckd 1,0000 r, pacrBopennoit B 100,0 Mm, nmpu HM3MEpEHMH ONTHYECKOH
mwiotHocT Ha cnekrpodoromerpe npu /=10,0 cM. MuHHManbHOe 3HAYEHHE ONTHYCCKOH
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MIOTHOCTH, KOTOPOE MOXHO H3MEPHTH C HeoOXOAMMOH TOYHOCTBIO, cuutarh paBHbeM 0,010.
M.m.(Be)=9.01.

11.0ntuueckas mwiotHocts 0,15 M nukpara Harpus B 1M NaOH, oOycnoenennas
MOrJOUCHAEM MHKpaT-HOHA (MUKPHHOBAaA KHcHoTa He mnornomaer) pasHa 0,419. B rex ke
YCIAOBHAX ONTHYECKasl IUIOTHOCTH 0,30 M pacTBOpa IHKPHUHOBOH KHCIIOTBI paBHa
0,531.PaccunTtaiiTe KOHCTAHTY KHCIOTHOCTH IMMKPHHOBONH KHCITOTEI.

Peamune-xkonmposn Ne3
Moeonekynapno-aMuccHOHHAA CREKMPOCKONUA

1. Ilouemy npu KOMHaTHOM TeMneparype JIIOMHHECUHUPYIOT HE BCE
BelecTna?

2. Slsnsercs iU JHIOMHUHECLIEHL[MSI PABHOBECHBIM IIPOLIECCOM?

3.Yem obmwscagercs Ooyee BLICOKAS CENEKTHUBHOCTDH JIIOMHHECIEHTHRIX METOJOB aHalu3a 1o
cpasuenuio ¢ (Qoromerpuueckumu? Ilouemy ¢nyopecuenTHeie MeTOAL aHanusa
yyBCTBUTENbHEE poTomMeTpruyeckux?

4. TloueMy npu  (IYOPECLEHTHBIX OINPEACNCHHAX NPEAbABISAIOT HOBBIIEHHBIE TPEOOBAHMS K
YUCTOTE PCAKTHBOB M MOCY/1b1?

5.TTouyeMy B crieKTpa ()IyOPEecHeHLMH He 3aBUCHT OT JUTHHBI BOJIHEI BO30Y)KAAIOMIETO H3JIYyYCHUS?

6. [Touemy rpajayupoBOUHbIHI rpaguk  1pu (IIyOpecLEHTHBIX OIPEJIE/IEHUAX JINHEEH B
OrpaHMYCHHOM HHTEpPBAJIC KOHIICHTPALIU#?

7. Kax M3MEHSIETCA UHTCHCHBHOCTh (uyopecieHIIH IpU MIOHMIKEHHUH
TeMIepaTypbl?

8. Tlouyemy JaMmIty HaKaTMBaHMs peiKo HCIIONB3YIOT B KauecTBe HCTOYHHKA
M3MyueHus B (hIryOpeclieHTHOM aHaIu3e”?

9. Ilouemy HeNb34 JLOJITO OCBelaTh (uryopecuupyronme pacTBOpLI npH
TPOBENEHNH (ITYOPECLICHTHBIX OIPE/ISTICHHH?

10.B kakux ciydasx coONIOJaercs IIPaBHIO 3€PKaIbHOW CHMMETPHH CICKTPOB HOITIOIICHHA H
(myopecrieHn?

11.Kakue XapakTepHCTHKM JIIOMMHECLEHIMH 3aBHCAT OT JUIMHBI BOJHBI BO30YMK/IAIONIEr0 CBETA H
nouemy?

12.Uro 6Gojpine: KBAHTOBHIH MM JHEpPreTHUeckuit  BeIX0J (uryopecuienumn? [louemy?

15.Paccunrtaiite MHHMMaIbHOE CcoJep)KaHue UHPKOHUA (%), KOTOpOE€ MOXKHO ONpPEACIUTh
TIOMHHECIIEHTHBIM METOAOM B BUJIC KOMIUIEKCA ¢ MOPHHOM TOJIBb3YACH CJIEAYFOLINMH TaHHBIMH

-napecky maccoii 0,1000 r nepesenn B MepHYIO Konby eMkocTho 250,0 mit,

-  MaKCHMaJbHOW  BeJIHYMHE  PErUCTPHPYEMOTO ¢dorotoka, paBHOH 250 MKA, oTBE4act
KOHIeHTpauus nupkorust 0,1 MKr/mi;

- MHHHAMAILHAA BEJIHYMHA (dhoroToxka, perucTpupyemasi MMKpoaMIepMeTpoM, paBHa 1
MKA.

Bonpocol k CPC 4 cemectp

1. PaccumraiiTe uHHY BONHBI (HM) M BOJNHOBOE uncio (cM™' ) 1A K&KIOH U3 NepeunCiIeHHbIX HIKE
4acToT sJieKTpoMardiuTHoro nanydend (I'm):1) 1,9?.109, 2) 4,75.10", 3) 6,23.10'5, 4) 9,56.10]9.

2. Cornacno onpeneiennio 13-i enepanbioil KoHOEPEHIHE IO MepaM 1 BecaM | cexyHjia pasHa 9
192 631 770 nepuogaM H3TY4YCHUS, COOTBETCTBYIOILEIO — DHEPrETHYCCKOMY — MEPEeXony  MEKy
ABYMs CBEPXTOHKHMH YPOBHSIMH H30TOMa 137Cs. Paccuuraiite gacroty ('), BonHOBOE YHCIIO (CM"
) ¥ JUIMHY BOJIHBI ( HM, MKM) 3TOr0 nepexoja.
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3 Haiiaure BOJIHOBBIC YKCIIa, OTBEUAIOLIHE YHEPTUAM IIepexoI0B: a) 100 llak.Monh'l , 0)
13B,8) 1 KKAILMOJB .

4 BeducnuTe JUIMHY BOJHBI U3JTYYCHHs, IIOIVIOLIAGMOIO MOJCKYNOH, €CIH 3HEPrus MOJIEKYJIApHOIo
nepexona B pacuete Ha 1 moun pasna: a)0,001 xxan; 6) 1 kxan; B) 30 kxan; r) 100 kkan. Kakum
CIEKTPAIbHBIM JAHANA30HAM OTBCUAIOT 3TH JUTHHBI BOJIH?

5.B kaxux obmactax CIEKTpa GYHYT HaxXOOHTLCA CHEKTPAJILHLIE JIMHHH, OTBCYHAIOUIHC DHCPrHiAM (

kJx.Moub ): @) 200-800; 6)10-20; 8)'0,01-0,17

6.JiovmHecmpyiolMi  9KpaH  TOIJIOLAcT  yIbTpaduoNeTOBOMH H3mydeHne ¢ AnuHoi Bonubl 280
HM M CBETHUT 3€/leHbIM CBETOM ¢ JUIMHOH BosHbl 508 HM. Kakyro sHepruio xaxiablit poToH nepegaet
JOMMHECLIMPYIOIIEMY BELICCTBY?

7.Ilpn n3znydenun GoTOHA MOJIHAS DHEPTHS aTOMa BOJOpOJA H3MeHWIach Ha 2,56 3B. Kakosa
JUIMHA BOJIHBI M3JIy4aeMoro caeTa?

8.ITpu oOmyyeHnH MApOB PTYTH JIEKTPOHAMM HEPrHsi atoma pryTH ysenuumiack Ha 4,9 3B. Kakosa
JUTHHA BOJIHBI U3JIYYCHHA aTOMa PTYTH NIPH [IEPEX0ofie B HEBO3OYK/IGHHOE COCTOSAHUE?

9.Kaxue aieKTpoHHbIe EPEX0/Ibl Ha3bIBAIOT pe3oHaHCHBIMHY [ToueMy npH  ompene/neHUuH SJIEMEHTOB
METOLOM ¢doToMeTpHH [JIAMEHU UCIOJBb3YIOT PEe30HAHCHBIE IJIMHHH, COOTBETCTBYIOIIME
mepexosiaM ¢ MepBoro BO30YKIEHHOro ypoBHs?

10.IToyeMy [ KaueCTBEHHBIX  AHATMTHYECKHX  ONPEAC/ICHHHM PEKOMEHAYIOT HCIONB30BaTh
AYTOBO# paspsj, a sl KOJIMYECTBCHHBIX - HCKPOBOI?

11.IIpu xaxoM crocobe reHepaiuu (ruiams, Qyra NOCTOSHHOIO TOKA, MCKPA) CIEKTPATbHBIC JIHHAH
OyayT umpe?

12.IMpurospa 1 Jyra MOCTOSHHOIO TOKA WIIM BBICOKOBOJIBTHAS MCKpa B KauecTBe — HEMJIAMEHHOrOo
aromMpsaropa B aTOMHO-ab6copOLMOHHOM criekTpoMeTpui? OTBET MOTUBUPYHTE.

13.Kakoit H3 METOJOB TMNPUTOJEH JUIS [POBEJEHHs IOJHOTO KAYeCTBEHHOIO  aHajmza:
ATOMHO-DMHCCHOHHBI WM aTOMHO-a0COPOIHOHHBIH?

14.Kaxue GakTopsl BIUAIOT Ha CTEIICHb ATOMH3AIHU BEIIECTBA B MJIAMCHH?

15.Kako#f TpOLGHT aTOMOB OMpPEJENSIeMOro 3JeMEHTa Y4acTByeT B (OpMHUpPOBAHUH
AHAJIMTHYECKOTO CHIHAa a) B INIAMEHHOM OMHCCHOHHOM crnekTpomeTpuu, ©O) B aTOMHO-
abcopOIHOHHON CHEeKTPOMETPHH B IJIaMeHu?

16.Kak yBeAMYATh JMCCOLMANMIO OKCHAOB W THIPOKCHIOB METa/IOB, 00pasylomuxcs B
MmiaMmeHu?

17.Kax BOMAeT MOHM3alMs ATOMOB B [JIAMEHM Ha PE3yNbTaThbl ONPECICHUA JJIEMEHTa Q)
aTOMHO-IMHCCHOHHBIM MeETOoZoM, 0) aroMHo-abcopOuuoHHBIM MeTosoM?  Kakumu npueMamu
MOJKHO TIOJABHTEH MOHH3AIMIO aTOMOB?

JIng  yCHEWIHOro  BHINOJHEHMS CAMOCTOSTENLHOM — paGoThl  CTY/IEHTaM  PCKOMCHIYIOTCS
CICAYIOIIHE }”leﬁl'IO-Me'l'OllH'-{CCKHE HCTOYHHKH:

1. Bacunses B.I1. Ananutuyeckas xumus, B 2-X kH., M.: JIpoga, 2002.

2. Bacusnes B.I1. COopuuk 3aga4 1o aHanatiHaeckoit xumud, M.: JIpoda, 2002,
®oHJ  OIEHOYHBIX CPEACTB /Ul MPOBEACHHS AaTTECTALMH YPOBHA CHOPMHPOBAHHOCTH
KOM]'I@TCHH,Hﬁ OGYQ&IH)LLIHXCSI MO JUCLHIIJIHHE OQJOPMHFIE?TCH OTAEJIbHBIM JOKYMEHTOM.

Bonpocel K 3x3amMeny 4 cemecTp

1. Kaxwue u3 snemenros Li, Cs, Mo, W, Cu, Zn, As, P u Se npeaAnoyTurensHo onpeienaTs aToMHO-
IMHCCHOHHEIM, a KaKue aTOMHO-abCcoOpOIHOHHBIM METOIaMu?
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Kakoii cnocob onpenenenuss KOHLEHTPALHH (OTOMETPHUECKHM METOJOM IPEANOUYTHTEIBHO
HCIIONB30BATh @) JUlsl aHalM3a CTOYHBIX BO/ HEM3BECTHOIO COCTaBa; 0) A1 aHanM3a pacTBOPOB C
BbICOKOH MOHHOHW CHJIOH; B) IS OIPEIACJICHUS BBICOKMX KOHICHTpALMH ONpeaesseMbiX
HHI'PEJINEHTOR?

KakoMy CHEKTPOCKONMYECKOMY METOAY BBl OTAAAUTE MPEANOYTEeHHEe M [oueMy IpH
OMpesieIeHUH KaJMus B TTouBe?

s onpepeneHus keiae3a B KOHLUCHTPHPOBAHHON CEPHOH KHCIIOTE B BHIE Cy/b(ocanLuiara
HaBecKy nomeu@ior B koady 100 mi, nobapigioT HEOOXOAUMBIE PEAKTHBLI U JIOBOJIAT 110 METKH
Bofo#. M3MepsroT ONTHYECKYIO IUIOTHOCTh B KIOBETE ¢ TONIIMHOH cios 1 oM mpu 420 HM
(MonsipubIit Koa¢punment ceeronornomenns pasen 6000. Paccuutars Maccy HaBeCKH KHCIIOTBI
JUTsl aHaJIi3a €CIM ONTHYecKast MIoTHOCTh pasHa 0,435 a maccoras jnong xenesa 0,005 %.
Onpexnenuts MaccoOBYIO JOJIO OJI0Ba B TOMArHOH nacre, ecyiu HaBecky 10 r osonumu u 301y
pactBopuiu B kosibe xa 100 M. Jlns ananusa orobpanu 10 Mu nony4yeHHOro pacTsopa 1006aBHIn
HeoOXoAuMbIe peakTHBBI, pa3daBuiu 10 50 MII 0 H3MEPHIIH ONTHYECKYIO IUNIOTHOCTD B KIOBETE C
TONIMHOM cnost 3 cMm, KoTopas okazaiack papHoi 0,5. Jlng nmocrpoenus rpaayMpoBOYHOTO
rpaduka B MepHBIe K0nOBI Ha 50 My BBenu 2, 4, 6, 8, 10 M1 crapzapTHOTO pacTBOpa 0JIoBa ¢
KOHIIeHTpatmen 1 MKr/mil, J100aBHIM HEOOXOAUMBIC PEAKTHBLI, AOBE/IH KOJIObL 10 METKH BOIOH 1
H3MEPWIH ONTHYECKYIO IUIOTHOCTh B KiOBeTe ¢ TOMUHHON cnos 3 cMm. [lony4yunu onrtuueckue
mioranoctn 0,2; 0,4; 0,6; 0,8 u 1,0,

[TOYEMY METO/Ibl ATOMHOM ABCOPBLMM W ATOMHOM DMHUCCHUMU OTJIMYAIOTCS BbICOKOM
H3BUPATEJILBHOCTBIO?

Kaxme MeTOABI aHalM3a MOXKHO TMIOJNYYHTh, €CJM HUMETh clieayloume y3iabsl  npubopa u
Matepuansi: Y ®-HCTOUYHHK, MOHOXPOMATOp, Iulams, (OTOIIEMEHT, aHAIMIUPYEMBIH pacTBOD,
pacIbUIsIIOIEee YCTPOHCTBO, HAOOPB! peareHToB, KIOBEThI?

Kaxomy CHeKTpoCKOIMYECKOMY METOJY Bbl OTAaAUMTE IPEMIOYTEHHE U TIOYeMy [IpH
onpenereHun GocdaroB B CTOUHLIX BOAAX?

JIns npuroToBJIEHKs CTAHAAPTHOTO pacTBopa uMpkoHus Harecky ZrOCl.8H,O maccoit 0,3533 r
pactopwin B 100 M consHoi kucnoTsl. B MepHble konOb1 50 mi nomectim 1,0; 1,2 1,55 1,7,
2,0 MJ CTaHAApTHOrO pacTBOpa, TMPHOABHMIIM PEAKTHB U JIOBENM [0 METKH BOJOH. M3mepuim
OITUYECKHE TJIOTHOCTH OTHOCHTEIBHO NEpBOro pactopa. Ilonmyumnu ontuveckue IIOTHOCTH
0.10; 0,235; 0,33; 0,47. naBecky nupkonueBoro crasa maccoit 0,112 r pacteopuiin 8 xonde 50
w1, oToOpaiu 2 mil, 100aBHJIH PEaKTHB H JOBEIH J0 METKH. M3MepHii ONTHYECKYIO MIOTHOCTh
1 oHa okaszajach pasHoii 0,32. BEIUMCIHTL MAacCOBYIO JIOJIO UPKOHUS B CIIIABC.

JUis mocTpoeHHs TpagyHpoBodHOro rpaduka B koopauHarax A — ¢ B MepHble KoO/IObl 250 mit
nomectrai 115 12; 13; 14 1 15 mu crangapTHOroO pacTBopa, copepiarero 1,25 Mr/Min Mapraiua
¥ OKUCIIMIM Mapraiel, jio nepmanranara. ONTHYECKYIO IUIOTHOCTh H3MEPHIH OTHOCHTEIBHO
pactBopa, cogepkaiero 12,5 mr maprauua B 250 M1 ¥ noJTyuunu ontuyeckue nuorsocty 0,2,
0.4;, 0,6; 0,8 u 1,01. Hasecky pyzst maccoii 0,5 r pactBopuin i pazdasunu pacteop jgo 1000 M.
B 50 mur unbTpata OKHCAMIM MapraHell JI0 nepMaHraHara ¥ pasbaBuiu pactsop 10 250 miL.
M3Mepriln ONTHYECKYIO IUIOTHOCTL B OHA OKasajiack paBHOH 0,32. BRIMMCAUTE MACcCOBYIO JTOJIO
mMaprasua B py/Je.

YKAXWTE OCHOBHBIE TIPEUMYLUECTBA W HEIOCTATKM METOAOB ATOMHOH ABCOPBLIMH H
ATOMHOM IMUCCHUHU.

Kakoit wu3 wMmerojoB 0ofleeé UYBCTBHUTENIEH M [OYEMY: ATOMHO-aOCOPOLMOHHBIA MK
(poToMeTprYeCKHid?

KakoMy CHEKTPOCKONMMYECKOMY METOJY Bbl OTJQJIUTE IPEANOYTEHHE M MOYEMY [IpH
OIPEICICHUH CY/Ib(ATOB B CTOYHBIX BOAaX?

OmpeenuTh MacCCOBYIO JIONIO PTYTH B MOJIOKe, ecid HaBecKy 10 r 030Ji4i4 H 3011y pacTBOPHIIH B
koibe nHa 100 mu. Jlns adanusa ortoOpams 10 M MOMyd4eHHOTO pacTBOpa A00aBHIM
HeoOX0/1MMble peakTHBbI, paz0asuiiu 0 50 MJI U U3MEPHIIA ONITHYECKYIO IUIOTHOCTD B KIOBETE C
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TOJILIMHOM CJIOSL 5 CM, KoTopas okasanach paBHoi 0,2. Jig mocrpoeHus rpajayMpoBOYHOrO
rpajuka B mepHble kondbl Ha 50 Mi BBenu 2, 4, 6, 8, 10 M1 craHgapTHOTO pacTBOpa pPTYTH C
KOHLEHTpauuei 1 Hr/mi, go0aBuiM HeoOX0IMMbIE PEAKTHBEI, JIOBEM KONObI 10 METKH BOJION |
U3MEPHIIH ONITHYECKYIO TUIOTHOCTE B KIOBETE ¢ TONUIHMHON ciosg 5 cM. llomyumnu onmtudeckue
mioraoctn 0,2; 0,4; 0,6; 0,8 u 1,0,

ITocne pactsopenus 0,25 r uyryna pactop pasbasuii g0 100 ma. B tpu mepusie kon6er Ha S50
MJ1 IIOMECTHJIM 110 25 MJI 3TOrO pacTBopa v JI00aBHIIHM : B NIEPBYI0 KOOy cTaHAapTHBIN pacTBop,
copepxamuit 0,5 Mr TuTana, no6aBUIIH MEPOKCHIT BOJOPO/IA, BO BTOPYIO — MEPOKCH BOJOPOAA, B
TepThIO — BOAY (HyneBoil pacTBop). PacTBOpE! pasdapuiu 10 METKH BOAOH H (JOTOMETPHPOBAJIH
JiBa MEPBLIX PacTBOpa OTHOCHUTENILHO TpeThero. [Tomyuunn 3HauyeHHs ONTHYECKOH IUIOTHOCTH:
Ayier = 0,65, Ay = 0,25, PaccunraiiTe MACCOBYIO JIOJIIO THTAHA B YYTYHE.

MOXHO JI1 METOJIAMU ATOMHOMW CMEKTPOCKOTIUU OTIPEIENIATL HEMETAJITBI U OPTAHWYECKUE
BEUIECTBA? OTBET MOTHUBUPYWTE.

KakuMu nmpuemamu B (pOTOMETPHUESCKHX METOJaX aHalu3a HeoOXOIHMO TOJIB30BATHCH, YTOOBI
MONAacTh B ONTUMAILHLIH HHTEpPBaJI ONTHYECKOH MIOTHOCTH aHanu3upyemoro pacrsopa? Yemy
paBeH 3TOT UHTEepBaN?

Kakomy CHEKTPOCKOINMYECKOMY METOJAY Bbl OTAaAMTC [PEANOYTEHUE M [04YeMy IIpH
OIpeJICJICHUH CBHHIA B BO3ayXe?

PaccunraiiTe MaccoByio A0Ji0 Kanblus B MoJoke. HaBecky monoka 10 r pasbaBuin Bomoii 1o
500 M7 ¥ pacnubUISIIK B IU1aMs FOpeliky niiamensoro goromerpa. [osyunny 3nauenue cuiibl TOKa
50 MA, a npu pacIbUICHUH CTaHJAPTHOTO PacTBOpa Kanblys ¢ KoHUeHTpauuei 10 Mxr/mi — 55
MA.

OnpeaenuTs MacCoOBYIO JOJMIO MarHus B cyxodpykrax, ecnu HaBecky 10 r osonunu u 305y
pactsopuii B kosoe Ha 100 mit. Jins ananuza oroSpain 10 Mil OIy4EHHOTO pacTBopa A00aB M
HEOOXOIUMBIC PEaKTHUBbBI, pa3baBuiIi A0 50 MI M U3MEPUIIH ONTHYECKYIO TUNIOTHOCTD B KIOBETE €
TOJNMMHOK ¢i10st 3 ¢M, KoTopas okaszajack paBHoil 0.2. g mocTpoeHus rpalyHPOBOYHOIO
rpaduka B mepHble kK006 Ha 50 M BBenu 2, 4, 6, 8, 10 M3 CTaHIAPTHOrO pacTBOpa MarHus ¢
KOHLEHTpanen 1 MKr/mi, 106aBmIn He0OX0AHMBIC PEaKTHBBI, JOBEITH KOTOBI 10 METKH BOJIOH H
H3MEPHIIH ONTHYECKYIO IJIOTHOCTh B KIOBETE ¢ TONUIMHOHK cnost 3 cM. Tlonyuwin onruyeckue
mitorHoeta 0,2; 0,4; 0,6; 0,8 u 1,0.

B KAKHMX CIYUASIX B METOJIAX ATOMHOM CIEKTPOCKOIMHHW HCIIONL3YETCS IIJIAMEHHBIA M
BECTUIAMEHHbIM ATOMH3ATOPLI?

Kax u3MeHHTCS ONTHYECKAS UIAOTHOCTh, €CJH HHTCHCHBHOCTH CBETOBOTO IMOTOKA HCTOYHHKA
H3IYYEeHHs YBEIUYUTE B 2 pasa?

Kakomy CHEKTPOCKOIIMYCCKOMY METOAY BBl OTIAAUTE MPEINMOYTEHHE M MOYEMY [IpH
OMpesIeSICHUN MBIUIbSKA B IOYBE?

OmnpenenuTh MacCoOBYIO JIONIO MapraHua B cyxopykrax, eciu HaBecKy 30 I 030/uIM U 30i1y
pactsopunu B konbe na 100 mur. JIns ananusa otobpaiu 10 M MOMyYEHHOro pacTropa 1006aBHIIM
Heo0XoauMble peakTuBbl, pa3basmin 10 50 MII U H3MEPUITH ONTUYECKYIO IJIOTHOCTH B KIOBETC C
TOJIIHHOH clos 3 ¢M, KoTopas okasanach paBHo#l 0,2, [lnd mocTpoeHus IpajyHpoOBOYHOIO
rpaduka B MepHbie konObl Ha 50 Mi BBesn 2, 4, 6, 8, 10 mMa cTanaapTHOro pacTsopa Maprasua ¢
Konuentpauueii 1 Mxr/mi, 106aBUIH HEOOXOAUMBIE PEAKTHBLI, JOBEH KOJIObI 10 METKU BOLOH U
H3MCPHIIH ONTHYECKYIO TUIOTHOCTH B KIOBETE C TONIIHHOM ciod 3 oM, [omyuunu ontuueckue
mioraocti 0,2; 0.4; 0.6; 0,8 u 1,0.

JIBa oOpaszua Hed)TH, CTaHIAPTHBIA U aHAIU3UpyeMbli Maccoil mo 1 r pasbasuin B 10 pa3s
METHIM300YTHJIKEHOM M PAcHbUIMIN B IUIAMEHH aTOMHO-a0COPOLHOHHOTO CHEKTPO(OTOMETpA.
OnTuyeckas TIOTHOCTE JIMHWKM BaHajus Juts o0pa3ia ¢ u3BeCTHBIM cojiepikanuem BaHaaus 0,01
% cocrasuia 0,740 u jis oOpasua ¢ HeusBecTHBIM cozepkanueM 0,52. BLIHCIUTE MAacCOBYIO
JIOJIIO BaHaaus B He(TH.

B YEM [PHUHLMITMAJIbHOE PA3JIMYHME METO/IOB MOJIEKYJISIPHOM ABCOPBLIMKM M ATOMHOM
ABCOPBLIMU?
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M3menuTest 1M onTHyeckas MIOTHOCTh, €CJIH CBETONPOINYCKAHUE YBEIHYUTD B 3 paza?

KakoMy CreKTpOCKOMHYECKOMY METOAY BBl OTJALUTE I[PEANOYTEHHE W I[O4YeMy IIpH
OIpEJEICHUH HUKEIS B TIOYBe?

Paccunraiite MaccoByIO JOJIO PTYTH B MOJOKE, OMPEACIACMYIO METOJIOM aTOMHOM abcopbumyn.
Hasecky mojoka 10 r pasdasunm Bogod 10 500 M1 U pachblisiiM B IJIaMsA FOPENKH aTOMHO-
abcopbronnoro criekrpoporomerpa. [Toryunnu sHauenue onruueckoii miornoctu 0,12, a npu
paclbUICHHH CTAHIAPTHOTO PacTBOpA PTYTH ¢ KoHIeHTpaiuei | ur/mn — 0,15.

OnpeiesuTh MacCoBYIO JOMO MonubeHa B cyxodpykrax, eciau HaBecky 10 r o3omunu U 3051y
pacTBopuiH B Kostbe Ha 100 mn. Jna anamuza otoOpann 10 M1 moydeHHOro pacTBopa 1o0aBuiu
HE0OX0/IMMBIE peakTUBEI, pazOaBunu 1o 50 MJI U U3MEPUIIH ONTHYECKYIO IIOTHOCTE B KIOBETE C
TOJILUHOM cJloA 3 ¢cM, KoTopas okasaiach paBHoit 0,2. Insg mocTtpoeHus rpaayHpoBOYHOrO
rpaduka B MepHBIC KOOI Ha 50 Mt BBesm 2, 4, 6, 8, 10 M1 crangaprHOro pacrsopa MonubeHa
¢ KOHUeHTpauuei 1 Mxr/Mi, 100aBHId HEOOXOAMMbIE PEaKTUBBI, JOBEJIN KOJIOBI 10 METKH BOIOI
H M3MEPUIH ONTHYECKYIO IUIOTHOCTh B KIOBETE C TONIUHOI cios 3 cM. [lonyuunu ontuieckue
mnotdoctd 0,2; 0,4; 0,6; 0,8 u 1,0.

B 4EM TPUHLMUITHUAJILHOE PA3JIMUUE METOIOB MOJIEKVISAPHOH SMHUCCHH W ATOMHOHM
SMUCCHUU?

Kakue cniekTpockonuyeckue MeToAbl YHUBEpCAIbHBI U H30HpaTebHbI?

KakoMy cnexkrpockonuueckoMy MeETOLY Bbl OTHAJUTE MPENNOYTEHHE W TIOYEMY TMpH
olpezie/ICHUN KpeMHHs B BoJe?

PaccuuraiiTe MaccoBylo JIOJIO KajielMs B Molloke. HaBecky mosioka 10 r pazdaswiu Bojoi no
500 M1 ¥ pacBIIANH B IJIaMs FOPENKY MIaMeHHoro goromerpa. ITomydunu 3HaYeHHE CUITBI TOKA
50 MA, a OpH pacnbUIEHUH CTAHJIAPTHOrO pacTBOpa Kajiblus ¢ KOHUeHTpauxHed 10 Mxr/min — 55
MA.

OnpenenuTs MacCOBYIO AOJIK MarHus B cyxo(pykrax, ecnu HaBecky 10 r ozonmwim u 3011y
pactBopumu B konbe Ha 100 mn. Jing ananuza orodpanu 10 M nmonydeHHOro pacTeopa jo0aBuiu
HEOOXOOHMBIC PeakTHBEL, pazbaBmau 10 50 MIT U HU3MEPHIIH ONTHYECKYIO MIOTHOCTE B KIOBETE C
TonmuHO cnost 3 cM, kortopast okasanach paBHoil 0,2. Jlius nocTpoeHus rpajyupoBOYHOrO
rpadguka B MepHbIe K0JOBI Ha S0 Mt BBenu 2, 4, 6, 8, 10 M1 cranm@pTHOro pacTBOpa MarHus ¢
KOHIEHTpauuei 1 MKr/mi, 100aBHIM HEOOXOUMBIC PEaKTHBEL, JOBEIH KONMOBI 0 METKH BOJIOH
W3MEPHITH ONTHYECKYIO TIOTHOCTH B KIOBeTe ¢ TOMNMHON cnos 3 cm. [Tonyuunu onTHueckue
niaotaoctu 0,2; 0,4; 0,6; 0,8 u 1,0.

TTOYEMY METOJI ATOMHOM ABCOPBLIMKM WCIIOJL3YIOT MPEUMVYILECTBEHHO JUISl OINPEAEJIEHWS
METAJUJIOB?

Mo3HO 1M TPOBOAMTH KAaYECTBEHHbIH aHan3 MeTo/ilaMu (POTOMETPHH U aTOMHOI

KaxoMy crieKTpoCKOMMYecKOMY METOAY Bbl OTAAJUTe MPEINOYTeHHE U TOo4YeMYy IpH
onpenenenun bopa B npupoHOH Boje?

OnpenenuTs MaccoByIO JOMIO KalbLMs B TBOpore, ecid HaBecky 10 r o3onumu u 301y
pactBopriy B Konide Ha 100 mi. Jlns ananuza orobpanu 10 Mi nony4eHHOro pacTBopa go0aBuiu
HeoOXoaMMBbIe peakTuBbl, pa3baBuii 10 50 MII U U3MEPUIIM ONTHYECKYIO MIIOTHOCTh B KIOBETE C
TONUIMHON cnos S5 cM, KoTopas okasanach paBHOH 0,4, J[71g mocTpoeHUA rpaJydpOBOUTHOrO
rpajguka B MepHbie Koa0Obl Ha SO M1 BBenn 2, 4, 6, 8, 10 M cTaHZAPTHOrO PacTBOpa KaJbLHUs C
KoHueHTpanuei 1 mr/ma, jo6aBuiin HeOOXOAUMBIE PEaKTHBBI, JOBEJIM KOJOLI JI0 METKH BOJION U
H3MEPHIIA ONTHYECKYIO IIOTHOCTH B KIOBETE C TONLUMHOH cios 5 oM. [lony4yunn ontudeckue
mwiorHocty 0,2; 0.4; 0,6; 0,8 u 1,0,

ITocne pactsopenus 0,25 r uyryna pacteop pa3daBuau no 100 ma. B Tpu meprsle konoe! Ha 50
MJI TIOMECTHIIM 110 25 MJI 9TOI0 pacTBopa H J00aBHiH : B NepBYIo KoJOy cTaHIapTHLIH pacTBOp,
coaepkaumid 0,5 Mr thtana, 106aBUIM MEPOKCH/T BOJOPO/IA, BO BTOPYIO — MEPOKCH BOJIOPO/A, B
TEPTHIO — BOAY (HyJIeBOil pacTBop). PacTBOph! pazbaBiiin 10 METKH BOAOH M (OTOMETPHPOBAIIH
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JIBa TEPBBIX PACTBOPA OTHOCUTENIBHO TpeThero. [lomyunny 3HaueHuss onTUYECKON IIOTHOCTH:
Axier = 0,065, A = 0,25. Paccunraiite MaccoByIO JIOJI0 THTAHA B UyTYHE.

KAKHE  CIMEKTPOCKOMHWYECKHME METOAbLI MOXHO MCIOJL30OBATL U151 OMNPEAEJEHMS
OPI'AHWYECKMX BELLECTB M [TOYEMY?

B kakux ciayyasx ucnons3yior auddepennmanbayio horomerpuio? B ueMm ee npeuMyiiecTna u
HeJoCTaTKu?

Kakomy crekrpockonuyeckoMy MeTOLY Bbl OTJAIUTE NPEANOYTEHHE W TOYeMy TpH
OTIPEIESICHHH JIUTHS B CTOYHBIX BOJIax?

OnpegennTs MaccoByio JOJNIO CTPOHIMS B MOJNOKE, ecnu HaBecky 10 r o3onuiaum 3oy
pactBopuin B k016¢ Ha 100 mut. [lns ananmnza oroGpainu 10 Mit nosiyyeHHoro pacteopa no6aBuIiH
HeoOX0AMMBIE PEaKTUBLI, Pa3taBmin 10 SO MI H U3MEPHIIH ONITHYECKYIO TUIOTHOCTD B KIOBETE C
TOJIMMHOM CJI0st 5 €M, KoTopas okaszamack pasHoit 0,1. Jlns mocTpoeHus: rpajiyupoBOUHOTO
rpadHka B MepHbIe KosObl Ha 50 M1 BBenu 2, 4, 6, 8, 10 MJ1 cTaHAApTHOTO PacTBOPa CTPOHIIUS C
KOoHUEeHTpauued 1 Mxr/Mi, 1obaBUIH HEOOXOIMMBIC PCAKTHBEI, JOBEIH KOJIOBI JI0 METKH BOOH U
M3MEPUJIM ONTHYECKYIO INIOTHOCTb B KKOBETE C TOJIIHHONH cios 5 oM. [logyuunu ontuueckue
mnotHoetd 0,1; 0.2: 0,3; 0.4 u 0.5.

Jlpa oOpasna HedTH, CTAHIAPTHBIN M aHATM3UpPYeMbId Maccoit no 1 r pasdaswim B 10 pa3s
METHIIM300YTHIKEHOM M PaclbUIMIM B IUIAMEHH aToMHO-abcopOIHOHHOrO cnekTpodoTomerpa.
OnrTuyeckas MIOTHOCTH THHUM BaHAMs JUTA 00pasna ¢ H3BeCTHBIM cojepxkanuem Banaaus 0,01
% cocrasuna 0,740 u s obpasua ¢ HenssectusiM conepxkanuem (,52. Boruuciurs MaccoByro
JIONIO BaHA/Ms B He(hTH.

DoH/I OHEHOUHBIX CPEICTB JUISl MPOBEIEHUS ATTECTAUHMH YPOBHS CHOPMHPOBAHHOCTHU
KOMIIETEHIHUIT 00y4aromuxcs M0 IHCUHIUIHHE OQOPMIISIETCS OTACIBLHBIM JOKYMEHTOM.,

6. YHEBHO-METOJIUYECKOE U HHOPOPMAILIMOHHOE OBECITEYEHHUE

JACHHUTTIINHEBI
6.1. Knuroobecneuennocrn
HaumeHoBaHue NIUTEPATYPLI: ABTOP, ["on n3nanus KHUIMOOBECTIEYEHHOCTb
HA3IBAHHE, BH] H3/IAHHA, 3 =
. KonugecTBo 3K3eMIspos Hanuuue B snexrpoHHOI
ERIRCTS ninauuii B oubnuorexe oubnuortexe Bal'V
Bal'Y B cooTBeTCTBHM C
$I'OC BO
1 2 3 4

OcHopHas auTepaTypa

OcHOBBl aHAMTHYCCKOH Xumun. B 2-x 2005 100 http://www.studentlibrary.ru/book/ISB
k. /lox pex. HO.A. SBonorosa, M.: N9785209035749.html

Bricmn. mxk., 2005.

AHanuTHYECKas XUMHA. 2012 20 hitp://www.studentlibrary.ru/book/

Koanyectsennnl it ananns. @u3nko-
XHMHYECKHE METOAbI aHanH3a;
NPaKkTHKYM yuebHoe nocobue /
Xapuronos 1O. f., Mxadapos JI.H.,
I'puropeesa B. 10. - M. : [DOTAP-
Menua, 2012 - 120 C,

ISBN9785970421994.html
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AHanuTHYecKas XUMHA | yueld. nna
CTYA. YyupekneHuii Bbicul. mnpod.
obpazoranns / B.M. Bepiumnun, M.B.
Bnacosa, U. A. Hukngoposa. — M. :
M3parensckuit uentp «AkxaneMmHa»,
2011 -448 C,

2011

http://www .studentlibrary.ru/book
/ISBN9785769562921.html

JlonoaHuTENbHAS JIUTEpATYPa

Kpnernan I, Anamntnueckas
xumus: B 2 ToMax. / nep. ¢ aumri, -
M.: BUHOM. JlaGopatopua 3nanuii,
2009, No.1623¢.T.2.-504c.

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

Shuwvn SLAL, Ston ESL ST ASL
Tazosas xpomarorpadus, M.: Tpauc/lur,

2009. - 528 C.

2009

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

6.2, Iepnoanyeckue H3gaHHA

JKypHasn aHAUTUTHISCKOH XUMHUH.

Macc-crnekTpomeTpus.

3aBojickas Jlaboparopus. JluarHocTrka MaTepHasioB.

6.3. UnTepHer-pecypenl

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

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JINCITHUITJINHDbI

Jlts peasm3aumu JaHHOM JUCIUTUTHHBI HMEIOTCS CITEIHANILHBIC TOMEIUCHHS JJIA IPOBCACHUS
3aHATHH nekimonHoro tuna - 331-1, maboparopHsie paboThl MpoBOAATCS B nabopaTopuu (U3HKO-
XUMHUYECKHX METOIOB anaiasa - 429-1.
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Pabouad mporpaMmMa JHCUHMIUIMHBI COCTABICHA B COOTBETCTBHM ¢ Tpebosanuamu ®I'OC BO
no HanpasieHuio noArotoBkd 04.03.01 Xumus

Pabouyio nporpaMmy cocTaBun 1.X.H, npod. Amenun B.I". ,}é% -

Penenszent

c.H.c. raboparopun xumuueckoro ananuza BHUU3X |, k.x.u., Bonsmaxos J1.C. z{;;a—rc-c-g
(mecto paboTel, 1oKHOCTL, PHO, noanucs)

[Iporpamma paccMoTpena u ogoOpeHa Ha 3acejaHiu Kadeapbl XUMHK

Iporokon Ne 70 ot 2406 202/ rona

3aBenyrolui kadeapoit /4/ /’fﬂ/ Kyxtun b.A.
(PHO, noanucs)

Pabouass mnporpamMma paccmMoTpeHa u onoOpeHa Ha 3acenaHuH  y4ucOHO-METOAMYECKOM
komuccuu HanpasiaeHus 04.03.01 Xumus

Ilpotokon Ne /0 ot 25.05.202/ rona

Ipencenarens komuccuu A4A#74<, Kyxtun b.A.
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JIUCT NEPEYTBEPXKJAEHUW A
PABOYEH NMTPOrPAMMBbI AUCITUTLTUHBI

Pabo4as nporpamma onobpeHa Ha yueOHbIit 1o

[IpoToxon 3acenanus xadpeapb No oT roja

3aBenyromui xadeapoi

Pabouas nporpamma oxpobpena Ha yueOHBIi roj

[Tporokon 3acenanus kadenpo Ne oT roaa

3aBenyroluii kadeapou

Pabouas nporpamma onobpena Ha yuebHBII roj

[TpoToxoa 3acejianus kapeaps: Ne oT roja

3apenyromui kKadenapoi

Pabouas mporpamma ogobpeHa Ha yueOHBI Tox

[Tporoxon 3acenanust kadeapsr No oT roja

3apenyromui Kadegpoi

PabGouas nporpamma ogoOpena Ha y4eOHBIH roj

[Iporoxoun 3aceganns Kadeapst Ne or roja

3apenyromuii kadepo
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JUCT PETUCTPAILIUM U3MEHEHHUU
B pabouyio nporpaMmy JAUCLHMAHHBI
AHATUTHYECKAs] XHMHSI

o6pazosarebHOM nporpamMmsl Hanpaeienus noarotoskn 04.03.0.1 Xumusn
Hanpap/ieHHOCTh: XMMHYCCKHUH aHa/IN3, XHMHYECKash M DKOJIOIHYECKas SKCIepTH3a  00bEKTOB
OKpY’KalolieH cpesibl

Homep BHeceHbl W3MEHEHHSA B 4AaCTH/pa3lieNbl Hcnonuurens OcHopanue
M3MEHEHNA pabouei nporpaMmel OUO (HoMep M jara npoToKo.a
3aceslaHud Kadeapsi)

3as. kadenpoii /
Ioonuce GHO




