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1. HEJIU OCBOEHHUSA JUCUUIIIHHBI

Ifenvio  0CBOCHHA NUCUMILIMHBI KAHAIMTHYECKAS XUMHs» SBISETCS 00ydYeHHe CTYCHTOB
TCOPCTHYCCKMM M NPAKTHYECKHM OCHOBAM XHMHHYECKHX, (M3IHKO-XUMHYECKHX H (DH3HMUECKHX
METO/IOB KOMHYECTBEHHOTO aHAIN3a M HICHTH(HKAIIMH BEILECTB.

3adaua MMCUMIIIMHDBI COCTOMT B TOM, YTO HA OCHOBAHUM IMOJyYEHHBIX TCOPETHUCCKHX IHAHMH
M MPAKTAYECKOTO OBJIAJCHHS METOAAMH aHaiu3a, a TaKkKe METOJAaMH pacuera pesylbTaToR
SKCNIEPUMEHTA, CTYIEHTBI MOIJIM MPAaBHILHO BHIOHpATh METO/BI aHAIN3A BEIIECTB B COOTBETCTBHH C
[OCTABJICHHOH Nepe/l HUMH po6Jiemoii, paspaboTaTh cXeMy aHaIu3a, NPaKTHIECKH TIPOBECTH €0 U
MHTEPIPETHPOBATD [OJIyYCHHBIE PE3YIILTATHL.

2, MECTO JUCHHUIIJIUHBI B CTPYKTYPE OIIOII BO

Hucuuiivba «AHaTUTHYECKAd XMMHS» OTHOCHTCS K 0a30BoH 4yacTM yueOGHOro ruiaHa
JUCUHMIUIHHE 1O HanpasieHuto noarorosku 04.03.01 Xumusa (kBanuduxauns «Gaxkanaspy).

3. INIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSI MO AUCHHUTIIJIMHE

[lnanupyembie pesynbTaTel OOYUeHMs [0 JUCLHMILIMHE, COOTHECEHHBIE C MIAHHPYEMBIMHU
pesynbTaramu ocBoeHus OIIOII (koMmeTeHUMAMA ¥ HHIMKATOPAMH TOCTHKEHHS KOMIIETEHITHH )

dopmupyembie [nanupyemsle pesynsrarhl 00y4eHHs N0 AUCLUIUIMHE, B HaumeHoBanue
KOMITETEHLIHH COOTBETCTBHH C HHAMKATOPOM AOCTHIKEHHA KOMIETEHLIMH OLEHOYHOTO
(xoa, conepxaHue Hnaukarop aoctuskeHus Pesynbratsl 06yueHus no CpencTaa
KOMNETEeHUHH) KOMMETECHLHH JUCLMITHHE

(k00, codepacanue undukamopa
OIIK-1 OIIK-1.1. 3naeT ocHoBbI Inaem: ocobeHHOCTH 0OBEKTOB Bonpocs!
Cnocoben (hyHAAMEHTANbLHBIX MOHATHI H aHaH3a, TEOPHIO METONOB
AHAJIN3UPOBATH U :{a;‘ﬂoe*:{m XuMuu, a’rg::::- aHAIH3a

YIAPHOTO y4 ;

::;Zg;ﬂg:fﬁ“a c‘rpymyprj i dJHg:HKO- Vameem: ananu3uposath u

XMMHYECKHX CBOMCTB BELUECTBA; HHTEPNPETHPOBATE PE3YIbTAThI
ARMISCRArD ocobeHHocTeli 00beKTOB XMMHYECKHX 3KCIIEPUMEHTOB,
3KC“eP“M3Hja’ MCCIE/IOBAHMS H TEOPHIO HaGrofennii 1 n3Mepenuii
i CERPEMERIT: NiEtoa0R Bradeem: MeTONaMH aHAIH3a
H3MEPEHH HCCIIE I0BAHHS, TEXHUKY H ’ .

METOANKH NPOBeaeHHs
3KCI‘[BPI‘IMCHTOB

OIIK-1.2. ¥meet pa3pabaTbiBaTh
M BBICTpaHBAThL IUIAH
vccne0BaHuil Mo peleHne
KOHKPETHLIX 3aaa4
npodeccHoHanLEHO
DEATENLHOCTH; (POPMUPOBATE H
JeNaTh BbIBOALI, MO
pe3y/NbTaTaM aHANN3a HCXOAs H3
00paboTkH JIMTEpaTypHBIX
JIAHHBIX H CODCTBEHHLIX
IKCNEPHMEHTANbHBIX, PACUETHO-
TeopeTHueckux pador;
MPHMEHATEL Pa3/IMHHbIE METO/bI
maremaTHyeckoi obpaborku
IKCMEPUMEHTANLHBIX IAHHBIX B
XHMHH

OrIK 1.3. Braneet HaBbIKaMH
HCCIIe10BaHUI CBOIICTB H
COCTaBa XUMHYECKHX BELISCTB ¢

Ha COBPEMEHHOM
aHaIHTHYEeCKOM 060pyI0oBaHHH




MCI0/IL30BAHHEM COBPEMEHHOI0
aHANUTHYECKOro 000pyaOBaHUS;
cr1oco0HOCTRIO YCTAHABJIMBATD
CBA3b MEXKLY NPUYHHOH H
CNEJCTBHEM NMPH NPOBEACHHH
XHMHYECKHX HCCIE10BaHHI

IMK-3 [TK-3.1. 3uaer npaBuna 3naem: npasuna Bonpocsl
CrnocoGeH Hcnonb3oBaHust 0Gopya0BaHHs, HCTIONIB30BAHHS CPEICTR
MNaHUPOBATH H CPEACTB W3MEPEHHMIT U KOHTPOSA H3MEpEHHA U KOHTPOJIA
paspabaTiBats cornacHo TpeGoBaHmAM Viicam:
S MHCTPYKLUH N0 SKCMYaTaluH; Meem. NPOBOAMTb KOHTPOIb
o fTK-3.2. YMeeT KOHTPOJIMPORaTh A BHOCHUTH ITPEUIOIKEHH 110
P TEXHOJIOrMUYECKHUI npouece MoaudUKauu
aHanu3a CbIPbil,u MPOU3BOACTBA XHMHYECKHX TEXHOJOTHYECKUX MPOLECCOB, B
“P0M3>1<YIOHH0” BELLECTB B MEPHO/ ET0 OCBOEHHS; o T 6 ¥
H FOTOBOH T1K-3.3 Bnageer HaBbIKaMH #Eh HRERAVECURE HIOPpab TR
MPOAYKLMH C HCTIONB30BAHNS MeTOA0B H3yuenns | OTXOAOB, C HCHOJIL30BAaHUEM
NMPUMEHEHHEM cocTaBa M CTPYKTYphl uceneayemoro | METOJI0B XMMHYECKOTO aHATH3a
COBpPEMEHHbBIX CbIPbA, IPOMEIKYTOUHOH U roTOBOl | Bradeem: METOLAMH pacyeTa
TEXHONOrnyecky | MPOAYKLIH HOTPENIHOCTEN aHau3a,
X Cpencrn METOAMKaMH H3YYCHHS COCTaBa
HCCIIEAYEMBIX 00BEKTOB

T1K-4 [1K-4.1 3naer crannapTsl, 3uaem: METOIBI 1 METOIUKH Bonpocs!
Cnocoben MEOZAKE 1 MHCTRYKIMH, XHMHUECKOTO aHaIH3a
paspabarbiBaTh OnpeAeNAlIIHe NOPAIOK .
METOLHKH pa3paboTku 1 odopmiieHHs Yaeem. np?BOﬂHTh
o= OTUETHOM JOKYMEHTALHH 10 XUMHYCCKHH aHaJIn3
o T, pe3ynsTaTaM MCCIe0BaHMi U pPacTBOpPOB, MaTEpHAJIOB H
' paspadoTok; 00pa3iloB U3/en1ii B
METOJ0B aHAM3A | []K_.4.2. V 6

I <+ Y MECT BLIDHPATB METOIIBL, | ¢o0TReTCTBHM ¢ TPEGOBAHUAMHY
p POB, MHCTPYMEHTbI H 0GopynoBaHue 11 ks
MaTepHaoB H MPOBEJEHNA XHMHYECKOrO aHaIN3a; FEEHARLICL N
HHbIX 00beKTOB B | [1K-4.3, BnaaeeT cospemMeHHBIMH AOKYMEHTALMH
COOTBETCTBHM C | METOAAMH NpOBEeHHSA Bradeem: MeTogaMu pacuera
TpeboBaHHAMH IKCMIEPHMEHTOB 1 HabmoAeHuUiT B [IOrPELIHOCTEH aHanu3a
TexHolorHuecko | 0641aCTH npogeccHoHaNLHOMH
i noKymenTaupn | ASATEIBHOCTH
[1K-6 [1K-6.1 3naer ocHoBbI pH3MKO- 3naem: ciocoGEI oTOOpa 11pob Bonpocsr

Cnocoben
MPOH3BOAMTH
nabopaTopHsle
MCceIIeI0BaHus,
AHATH3EI
oTOOpaHHbIX
npob u obpazuos
JU1A OLEHKH
5KOJIOTHYECKOT0
COCTOAHMA
00BeKTOB

XUMHYECKHX METONOB
HCcheoBaHHg 00BEKTOB
OKpYalollei cpebl;

ITK-6.2. ¥YMeeT npousBoanTh
nabopaTopHbIC UCCACAOBAHMS,
3aMepbl, aHaIH3bl OTOGPAHHBIX
NPHPOAHBIX 00pa3LoB;
PaccHHTBHIBATE MPELIBHO
nonyctumeie koHueHTpauuu (1K)
BpE/HBIX BELIECTB TEXHOTEHHOTO
Xapaktepa; pafoTaTh Ha
aHAIMTHYeCKOM JabopaTopHOM
oGopynOBAHNM;

[1K-6.3 Brageet meTogaMu
NpOBENEHHA IKOIOTHYECKOTO
MOHWTOPHHTA

00BEKTOB OKPYKalOLICH cpe/ibl
Ymeem: npoBoauth
nabopaTopHBIEe HCCNIEAOBAHHMS,
aHayIu3el 0TOOpaHHBIX Npob U
00pa3oB I OLUCHKH
9KOJIOFHYECKOr0 COCTOAHHS
00BEKTOB

Bnaodeem: meToiamu
MPOBEJICHUA HKOJIOTHYECKOTO
MOHHUTOPHHTA




4. O6bEM U CTPYKTYPA JUCHUITJIUHBI

TpynoemxocTb AHCHMIUIMHEL cOCTaBNsET |7 3aueTHBIX enuHuL, 612 yacos
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] Beepenue. Tepmunbl 1 onpeaenexus | 3 1-3 |2 20
B aHaNUTHYeCcKOH XHMHH,
Knaccuukauns MeToioB aHanusa
2 MeTponoruueckie OCHOBBI | 3 4-5 1 20 PelTHur-
XHMHUYECKOTO aHaju3a KOHTpoJib Ne |
3 Tunsl  XMMHYGCKMX  peakudii B | 3 69 |6 40
AHATHTHYECKOH XHUMHM
4 MeToas! oGHapyKeHHsA ul3 10- | 6 30 6 31 Pe#iTHHr-
UAEHTHOHKALHH 11 KOHTponk Ne 2
5 XpomarorpapHyeckue MmeTonsl | 3 12- | 6 10
aHaiu3a 13
6 I'paBHMETpHYCCKHIT MeTON aHAIM3A 3 14- |5 10
15
7 TuTpuMeTpHUECKHE METObI aHAIM3a | 3 16- | 10 24 4 140 PeiiTunr-
18 KOHTpOJib No 3
Beero 3a 3 cemecTp 288 36 54 171 Dx3ameH, 27
1 DAEeKTPOXHMHYECKHE MeToas! | 4 1-6 | 10 10 2 40 PelTHHT-
aHanusa KoHTpOIb Ne |
2 Crektpockonuyeckue meTtoan | 4 6- 5 12 3 40
aHanuia 10
3 MeTo/bI aTOMHOH CHIEKTPOCKOIIHK 4 11- | 10 20 4 120 PefttuHr-
14 KOHTpoJib Ne 2
4 MeTtoas MOJIeKyNspHOi | 4 15- | 10 10 2 90
CHEKTPOCKOTNU 17
5 [poBoorGop u npoBonoaroroska. | 4 18 |1 2 2 8 PeiTunr-
OcHoBHbIe 00bEKTHI AHATH3A KOHTpOsb No 3
Bcero 3a 4 cemectp: 324 36 54 198 Dk3amen, 36
Hanuuwe B aucuunnune KIVKP
HToro no aucuunamvue 612 72 108 369 Dk3ameH, 63




4. OBBEM M CTPYKTYPA JJUCLUAILIAHbI

Copnepixanue JIEKUHOHHBIX 3aHATHI Mo AucuunmHe (3,4 cemecrp)

1. Beeaenue

IIpeameT aHaIMTHYIECKOH XUMHH, €€ CTPYKTYpa. MeTo10/10rH4ecKne aclekThbl aHaIUTHYeCKO
XHMHH; €€ MECTO B CHCTEME HAYK, CBA3b C NIPAKTHKOI. 3HaUeHHe aHANUTHYECKOW XUMHM B PAa3BHTHH
€CTCCTBO3HAHHA, TEXHHKH, 3KOHOMHKH. OCHOBHBIC AHANMHTHYECKHE HpOGJ‘I(‘JMbl: CHHIKEHHE IIpeaena
OOHapy)XeHHs; TMOBBINICHAE TOYHOCTH M H30HMpPaTEeNBbHOCTH, HKCIPECCHOCTH aHaiu3a; aHanus 6e3
paspyLUeHK; JIOKAIbHbIM aHaJU3, JUCTAHLIUOHHBIA aHamu3. Buuel a”anmsa: H30TONHBIH,
DJIEMEHTHBIH, CTPYKTYpHO-IpynnoBo#  ((pYHKUHOHATBHBIH), MOJICKYJSAPHBIA, BEIIECTBEHHBIH,
(pasoBpiii. Xumuueckue, (usnucckue U OUONIOrMYECKHE METOABI aHaIW3a. Makpo-, MHKpO- U
YJILTPAMUKPOAHAIH3.

OcHOBHEIE 3TAaIbI Pa3BHTHSA AHAJIUTHYECKOH XHUMHH, Cospemennoe COCTOMHHEC H TCHIACHUHH
Pa3BHTHA AHATUTHYECKOH  XHMUH! HHCTPYMCHTaIMU3ausa, aBTOMaTH3allksd, MaTeMaTHh3alH,
MHHHATIOpHA3alHs, YBEIHYEHHE JOJIH d)HSH'-ICCKHX METOAOB, INICPEX0A K MHOIOKOMIIOHEHTHOMY
aHalli3y, CO3JaHHUE CCHCOPOB H TECT-MCTO0B.

2. MCTDOHOFHHOCKI{C OCHOBBI XHMHYECKOI'0 aHAJIN3a

OcCHOBHBIE METPOJIOTHYECKHE TIOHATHA W TPEJCTaBJICHHS: HIMEPEHHe, METOABl M CpEeACTBa
HSMCpCHHﬁ, MCTPOJMOTHYCCKHE TpCGOEaHHH K pe3yiabpTatamM HSMGpCHHﬁ, OCHOBHBIC ITPHHLHAIIBI H
crocobsl OGGCHGHCHHS! AOCTOBCPHOCTH pe3yiIbLTaTOB Hamepeuuﬁ, MOTPEIIHOCTH. OcHoBHEIE CTanguH
XHMHYECKOro anaiusa. Bpibop Merosa ananu3a M COCTABJIEHHE CXeM aHaiuu3a. AGCOIIOTHBIC
(be3oTalioHHbIE) M OTHOCHTENbHBIE METOIBl AHANH3A. AHAIMTHYCCKUH CHUrHal ¥ nomexu. O6nvem
MHpOPMALMKH B aHAIMTHYECKOM curHaie. CrniocoObl ONpesieNieHns COJEpKaHHd M0 JIAHHBIM
AHATUTHYECKHX U3MEPEHHI.

OcHOBHBIE XapaKTEPUCTUKH METO/1a aHaNM3a: NPABHIBHOCTE ¥ BOCTIPOH3BOAUMOCTD, KO (PHUHEHT
YYBCTBHTEJIBHOCTH, MpPEAET OOHApPY)KCHMs, HMWKHSAS M  BEPXHSSI TPAHULBl  ONpPEAENAEMBIX
copepxkanuii. Kinaccuduxamuss norpemHocteidt amanuza. CucreMaTH4eckme M ClydaliHble
norpemrHocTd. IlorpemnocTn OTAENBHBIX CcTamuit XHMHYECKOTo aHaim3a. Crocobbl OLEHKH
NpaBWIBHOCTH: HCIIOJIIE30BAHME CTaHAApTHBIX 00pa3ioB, MeToji J00aBOK, METOJi BapbHpOBAHUS
H4BECOK, CONOCTABJIEHHE C JpyruMH Merojamu. CTaHmapTHBRle 00pasibl, WX H3rOTOBJEHHE,
arrecralMsi ¥ wucnonb3obaHue. CratuctHueckas o0paboTka pe3y/lbTaTOB H3MEpEeHHi. 3aKoH
HOPMAJILHOIO pachpejesieHus ciaydaiiHbix omubok, t- u F-pacnpenenenus. Cpenee, aucrnepcus,
CTaHAApTHOC OTKJIOHCHHE. I'IpOBepKa FHITOTE3Bl HOPMAaNbHOCTH, THIIOTE3bl OJHOPOAHOCTH
pe3ynsTaToB M3mepeHui. CrocoObl oueHku mnpasBuibHOcTH. Cranpaprhbeie obpasubl. CpaBHeHHE
AUCHEPCHM W CPEJIHHX JIByX METOJI0B aHanu3a. Perpeccuonnsiit ananus. Mcnons3oBanue MerTona
HaMMEHBLIMX KBAJIPATOB JUIA MOCTPOCHUA IPANYHPOBOYHEIX IPaHKOB.

TpeboBanusa Kk MeTPOIOrHYECKON OLEHKE B 3aBHCHMMOCTH OT 00bekTa U uean aHanuza., Crocolel
MOBBIIUCHHA BOCIIPOHM3IBOOHMOCTH H [IpaBHJIBHOCTH AaHaIH3a. OpFaHHS'dLlHH H METOIOIOTHA



METPOJIOTHYECKOro  obecreyeHusi NEATENbHOCTH — AHAJIMTHYCCKOH  CiykObl.  AKKpeIHTALHS
aHaMMTHYCCKUX sraboparopuil. [loBepka ammapaTypel, aTTeCTalMsi HECTAHJAPTHBIX CPEICTB
W3MEPEHHI U METOIMK aHAJTH3A.

3. Tunbl XHMHYECKHX PeAKIHIl U MPOIECCOB B AHAJMTHIECKOH XHMHH

OcHOBHbIE THMMBI XUMHYEGCKHX pCAKUMH B AHAINTHYECKOM XHMHH: KHCIOTHO-OCHOBHBIE,
KOMIIJICKCO00Pa30BaHHs, OKHCIIEHHA-BOCCTAHOBNICHUs. VICTIONB3yeMble MPONECCHl:  OCaKICHHE-
pacTBOpeHHe, IKCTpaKLMs, copOumns. KoHcranTel paBHOBecHsi peakuuil u mpoueccos. CocTosHHe
BEIIECTB B M/ICANTBHDIX H peallbHbIX cucTeMax. CTpyKTypa pacTBopuTteneii u pacrsopa. Conbparaius,
MOHM3aNMA, Auccounaums. lloBe/ienre 2MEKTPOTUTOB M HE3IEKTPOJIMTOB B pacTBopax. TeopHs
Hebas-Xwoxkens. Koopduuuentst axtusHocTd. KOHLEHTpalMOHHBIE KOHCTaHTBL. OnHcanue
CNOXHBIX paBHOBecHH. OOLIas U paBHOBECHAS KOHIIEHTPALMH. Y CITOBHbIE KOHCTAHTHL.

Kuncnorno-ocHosubie peakuun. CoBpeMeHHbIE IPEJICTABNCHHS 0 KHCJIOTaX ¥ ocHoBanuax. Teopus
Bpencrena-Jloypu. PasHoBecHe B CHCTEME KHCIOTA - CONPSHKEHHOE OCHOBAHHE M PaCTBOPHTEIb.
KoHCTaHTBI KMCIOTHOCTH M OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE CBOHCTBa pacTBOpHTEINEH.
Koxcranra asronporosnusa. BmugHue mpHpoOAs! pacTBOPUTENs HA CHILy KMCJIOTBI M OCHOBAHMAL
Husenupyrommit n auddepennupyronmii sddexr pacrsopureis.

KHcn0THO-0CHOBHOE paBHOBECHE B MHOIOKOMIIOHEHTHBIX CHCTEMaXx. Bydephble pacTBOpbl B MX
ceoiicTBa. bydepnas emxocTs. Boruucnenns pH pacTBopoB HezapskeHHBIX H 3apsyKEHHBIX KHCJIOT U
OCHOBaHHWH, MHOTOOCHOBHBIX KHCITOT X OCHOBAHMI, CMECH KHCJIOT U OCHOBAHMI.

Peakuuu  komnuiexcooOpazosannsi. THINBI KOMIUIEKCHBIX —COEIMHEHMI, WCIONB3YEMBIX B
aHaIMTHYECKOH Xumuu. Knaccuduxaums KOMIUIEKCHBIX COSIMHEHHH 110 XapaKTepy B3aUMOICHCTBHS
METAUI-TIMIaH/d, 110 OJHOPOAHOCTH JIMFaHAa M LEHTPAILHOrO HMOHA (KOMIIeKcooGpaszopaTens).
CpolicTBa KOMIUIGKCHBIX COCIHHCHHH, HMCIOLIHE aHAINTHYECKOE 3HAYEHME! YCTONYHBOCTE,
PacTBOPHMOCTB, OKPAcKa, JIETy4YeCTh.

Crymenuaroe  KommiekcooOpasoBanue. Koiu4ecTBEHHblE — XapaKTEPHCTHKM  KOMILUIEKCHBIX
COEJIMHEHHH: KOHCTAHTHI YCTOWYMBOCTH (CTymeH4aTsle H obwuue), dyHkuus obpazosanus (cpejnee
JIUraH/IHoe YMCIIO), (yHKUHMS 3aKOMIIIEKCOBAHHOCTH, CTENEHb 00pa3oBaHHs KoMIutekca. PakTopsl,
BAHSIOLUINE Ha KOMILIEKCOO0Opa3oBaHue: CTPOEHHE LEHTPAIBHOTO aTOMa W JIMFaH/a, KOHICHTPALMs!
komnonentos, pH, nonnas cuna pactsopa, Temmeparypa. TepmoauHamuueckas U KMHETHYECKas
YCTONYMBOCTH KOMIIJIEKCHBIX COCAMHEHHH.

Binsnue  KkommekcooOpa3oBaHHsS Ha  pPacTBOPHMMOCTbL — COEIMHEHUH,  KHCJIOTHO-OCHOBHOE
paBHOBECHE, OKHCIMTEIbHO-BOCCTAHOBHTENBHBIN MOTCHIHAT CHCTEM, CTaOMIIM3ALHIO pa3jIHYHBIX
CTeNeHeH OKHCAeHUs 371eMEeHTOB. CrocoObl MOBBILCHHS YYBCTBHTENLHOCTH W W3OMpATEIbHOCTH
aHaJIH3a C UCII0JIb30BAHHEM KOMIIEKCHBIX COE/IMHEHHUH,

Teopemqecme OCHOBEI BBEIHMO,[(G?ICTBHS! Opl"aHH'-ISCKHX pe&l"eHTOB C 1-1e0prarmqecrmmn HOHaMH.
BiusiHne MX NPUPOJLI, PACMoNOXEHHs (YHKIHOHAILHO-aHATHTHYCCKUE TPYII, CTEPEOXHUMHH
MOJIEKYJI peareHTa Ha €ro B3aUMOJCHCTBHE C HEOPraHHYECKHMH HMOHAMHM. TeOopusl aHalorui
B3aMMOJICHICTBHA HMOHOB METAUIOB C HeopraHuyeckumu pearentamMu tuma H,O, NH; u H,S u
KHCJIOPOJ-, a30T-, CEPOCOAEPHKALIUMH OPraHuuecKUMH peareHTaMH. OCHOBHBIE THIBI COSIAHHEHMI,
o0pazyemMbIX C ydyacTHEM OPraHHHECKHX pEarcHTOB. XearThl, BHYTPUKOMILIEKCHBIE COEIHHEHHS.
@akTopel, ONpeAedIoUe YCTOHUMBOCTL XenaToB BakHeiinmpe OpraHHYecKHE peareHThbl,
NpUMEHACMEIC B aHalIH3¢ A paz,ueneﬂuﬂ, OGHap}’H{GHHH, onpegcicnnud HOHOB METALIOB, I
MackupoBaHus M jemackupoBanus. OpraHuvecKkde peareHThl M OPraHWYeCKOro AaHajmu3a.
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B0o3MOXXHOCTH HCITIOJIB30BAHMS KOMITJIEKCHBIX COETHHEHUH H OpPraHHYEeCKHX PEAreHTOB B Pa3/IMUHbIX
METOIax aHajaM3a.

OKHCIHTENILHO-BOCCTAHOBHTE/LHBIEC PEAKIHH. DNEKTPOMHBIA OTCHIMA. Ypasuenne Heprera.
CraupapTHelit 1 Qopmanbubiii nortenuuansl. CBA3b KOHCTAHTHI PABHOBECHA CO CTaHapTHEIMH
noreHnuanamu. Hanpasienne peakuuu okucieHuss u BoccTaHOBeHHs. (AaKTOPbI, BIMAIONHE HA
HaIpaB/IeHHEe OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. [lonsTHe 0 cMeImaHHBIX NOTEHLHAIAX.
MexXaHU3MBI OKHCITUTENEHO-BOCCTAHOBUTEILHBIX PEAKIIUii.

OcHOBHbIE HCOPraHH4YeCKHe MW OpPraHuvYCCKHE OKHCIHUTENH H BOCCTaHOBHUTEIH, IIpHMEHAEMEIE B
aHanuze. Mertoipl NpCABAPHUTEIIEHOIO OKHCIEHHS H BOCCTAHOBICHHS OIpEACIAEMOro 3JIeMEeHTa.

IIpoueccer ocamaenusn U coocakaenus.. PaBHoBecHe B cHcTeMe pacTBOp - ocanok. OCajku U uX
csoiicrea, Cxema oOpaszoBanusi ocajka. Kpucrammuyeckue u amop(Hbie ocanku. 3aBHCHMOCTD
CTPYKTYPBI OCa/IKa OT €ro HHAMBHAYAIbHBIX CBOMCTB M YCIOBHIA OCXKIAEHHUS. 3aBHCUMOCTL (hOPMBI
ocalka OT CKOPOCTH 00pa3oBaHMA M pOCTa INEPBHYHBIX HacTUL. DaKkTophbl, BIMSIONME HA
PacTBOPUMOCTL OCA/IKOB: TEMMEpaTypa, HOHHAas CHja, [CHCTBHE OJHOMMEHHOrO HOHA, PEaKIHH
NPOTOHM3AINH, KOMILIEKCOO0Opa3oBanusi, OKHCIICHUS-BOCCTAHOBIICHHS, CTPYKTYPa M pasMep YacTHIL.
YCII0BUS TIOJIYYEHHs] KPHUCTAUIMYECKUX OCAJAKOB. ['OMOIeHHOE OCaKIEeHHUE. CrapeHue ocanxa.
[Ipuunne! 3arpsasnenus ocanka. Knaccudukauus pasiduHbIX BHIOB COOCAKIEHHA. [100KHUTENBHOE
M OTPUIATENLHOE 3HAYCHHUC SIBICHUs COOCAKIeHHA B aHaimuse. OcobeHHOCTH 06pa3oBaHus
KOJUTOMTHO-TUCTIEPCHBIX CHCTEM. Mcob30Bante KOJUIOMIHBIX CHCTEM B XUMUUYECKOM aHau3e.

4. Meroan1 00HAPYKEHHA H HIeHTHHHKATHH

3ajmayd M BLIOOP MeETOJa OOHAPY)XEHHS M HACHTHQUKALMH aTOMOB, HOHOB M XHMHYCCKHX
coepuHenuit. JIpoOHblt ¥ cucTemartHueckui anamus. (dusuueckue Metoabl OGHApPYXEHHs W
MIEHTH(PUKALNNA HEOPraHHYECKMX M OPraHUYECKHX BEIEeCTB. MHUKPOKPHCTAIIOCKOIMYEeCKH
aHallu3, NHPOXHMHMYECKHH aHaiu3 (OKpallMBAHHE INTAMCHM, BO3TOHKA, 0Opa3OBaHHE MEpPIIOB).
KanenpHpid  aHanus.  Amnanus  pacTHpaHHEM nopomikoB. XpomaTorpaguuyeckde  METObI
KaueCTBEHHOr0 aHamu3a. DKCIPECCHBIH KaYeCTBEHHBIN aHANH3 B 3aBOJCKHX M IIOJIEBLIX YCJIOBHAX.
[TprMepB! NPaKTHYECKOro IPUMEHEHHUT METOI0B 06HAPYKCHHUSI.

4.1. MeToab! BbIeIeHHs], Pa3/e/IeHHs H KOHUCHTPHPOBAHUSA

OcHoBHBIE METO/IbI Pa3eNeHns U KOHLEHTPHPOBAHMS, HX POJb B XHMHYECKOM aHANM3E, BBIGOp M
onerka. CoYeTaHHME METOJOB pa3jieNieHdss U KOHLECHTPHPOBAHUS C METOJaMH  OMpENeNeHHus;
ruOpuHbie MeTOABL. OMHOCTYNEHYATBIe H MHOTOCTYIICHYATBIE MPOLECCH! pasfienenus. KoHCTaHThI
pacnpenenenns. Kospduunent pacnpenenenus. Crenens u3BneveHus. Paktop passeneHus.
KoathduunesT KoHUeHTpHpOBaHUSL.

Metoas! 3xcrpakunn. Teoperuueckue OCHOBBI MeTOI0B. 3akoH pacnpesnenenns. Knacenpuxamms
SKCTPAaKIMOHHBIX MpoueccoB. CKOpoCcTh 3KCTPAaKUMH. THIBI OKCTPAKIHOHHBIX CHCTEM. Y CIIOBHS
OKCTPAKIHH HEOPraHMYeCKMX M OpraHMYecKux coeauHeHmil. Peskcrpakums. [lpupona wu
XapaKTEPHCTHKA 3KCTParcHTOB. Pasnenenue u KOHICHTPHPOBAHHE 3JIEMEHTOB METOJOM JKCTpaKIIHuH.
OCHOBHBIE OpraHMYECKME peareHTHl, HCIONb3yeMble JUIsl Pa3feNeHHs 3IEMEHTOB METOIOM
okcTpakuud.  CelleKTHBHOE — pasjieNieHHe  ONEMCHTOB  METOZOM  1oabopa  OpraHMuecKHx
pactBopuTesieid, u3menenue pH BosiHO# (asbl, MaCKHPOBAHHUS U JEMACKUPOBAHHUSL.

Metoasl ocaxaenns u coocamaenns. [IpuMeHeHNE HEOPraHMYECKHX M OPraHUYECKHX PCarcHTOB
anst ocaxcaeHus. CriocoBbl pasjienieHns ocaXaeHHEM JU6O pPacTBOPEHHEM IPH  DPa3iHYHBIX



3HaueHusX pH, 3a cuer oOpazoBaHHs KOMITIEKCHBIX COEAMHEHMH M NMPHUMEHEHMS OKHCIHTEIHHO-
BOCCTAHOBUTE/bLHBIX peakLii. ['pynmoBele peareHTbl M NpeibsABIsSeMble K HUM TpeGOBaHUS.
XapaKTepUCTHKY MaJlOpacTBOPUMBIX COEIMHEHHH, HanGolee YacTO MCIOMB3YEMBIX B aHANM3e.
KoHLEHTpUPOBaHHE MHKPOOJIEMEHTOB COOCAACHHEM HA HEOPraHHYECKMX M OPraHHYECKHX
HOCHTENSIX (KOJUIEKTOPaX).

4.2, XpomaTorpadguueckue MeTOAbI AHAIN3A

Onpenenenve  xpomarorpaduu. [lomsiThe © 1NOABWKHON H  HENOABMXKHOM  (pasax.
Knaccudukauuss MeTogoB no arperaTHOMy COCTOSHHIO MOXBHXKHOH M HENOABIKHOM (a3, mo
MEXaHU3My pas[CleHHs, M0 TEeXHHKE BhIMONHEHHA. CnocoObl NOJMyYeHHS XPOMATOrpamMM
(ppoHTaNbHBINA, ~BBITECHUTEIBHBIH, 3MOEHTHBIH). OCHOBHBIE MapaMeTpbI XpOMaTorpamMMbl.
OcnosHoe ypasHeHue xpomarorpaduu. CenexTHBHOCTh H 3((EKTHBHOCTS XPOMATOrpahmIecKoro
pasnienenns. Teopus Teoperuueckux Ttapenok. Kumermueckas teopus. Paspeuwicnue kak (aktop
ONTHUMHU3AUMK  Xpomarorpauueckoro  mpouecca. KauecTBeHHBIE W KOJMYECTBEHHBIH
xpomarorpahuueckuit aHaus.

I'azoBast xpomartorpadmua. TI'azo-agcopGumonnas (raszo-rsepaodasnas) M razo-KHIKOCTHAs
xpomarorpadusa. CopGentel u HocuTend, TpeGoBaHMs K HUM. Mexanusm pasaencHus. Cxema
razoBoro xpomarorpada. Kononiu. JleTeKTopbl, HX YyBCTBUTENBHOCTL U CEIEKTUBHOCTL. OBnacTH
NPUMEHEHHs ra30BoH XpoMaTorpaduu.

HKnpkoernass  xpomarorpadusi.  Buuel  kmakoctHoM  Xpomarorpaduu.  IlpemmymiectBa
BEICOKO3(DEKTHBHOM KUAKOCTHOM XpomaTorpadun (BIXKX). Cxema xuAKocTHOro Xpomatorpada.
Hacocbl, ko1oHKu. OCHOBHBIE THIIBI AETEKTOPOB, HX UYBCTBHTENLHOCTL M CEEKTHBHOCTD.

Ancopbunonnas uakocTHas xpomarorpadus. Hopmanbho-(asossiii v obpatiento-(pasonsiit
BapuaHTbl. [loJisipHBlC M HEnoJisApHBIE HENOJBHXKHBIE a3kl M MPUHUMIIBI HX  BbIOOpa.
MoauduuunpoBattbie cunukarenmu kak copOenTsl. ITomBmkubie (asbl ¥ NPHHUMILI MX BbIGOpA.
O6nacTi npuMeHEHHA aCOPOLMOHHOMN XKHUIKOCTHON XpomaTtorpaduu.

Honoobmennan xpomatorpadmsa. CtpocHue # (U3MKO-XMMHYECKHE CBOWCTBA MOHOOOMEHHUKOB,
Honoobmennoe pasHoBecHe. CeneKTHBHOCTb HOHHOrO oOMeHa M (aKTOpsl €ro OIpeiesioiye.
OGnacTn npuMenenus HoHooOMeHHOH Xpomatorpaduu. MonHas xpomarorpaus Kak BapHaHT
BBICOKOI(DDEKTHBHOH HOHOOOMeHHOH Xxpomarorpaguu. OcoGeHHOCTH CTPOEHHA M CBONCTBA
copbeHTOB Ui  MOHHOH Xpomarorpaduu. OIHOKONMOHOYHAS M ABYXKOJIOHOYHAs HOHHAs
Xpomarorpagus, MX [peMMylLIecTBA M HeAocTaTku. VIoHOXpomarorpaduueckoe omnpeeieHne
KaTHOHOB M aHWOHOB. Mon-mapnas u nuramjgooOMenHasi xpomatorpadus. OGIue NPHHIKIBL
lloaBuxHEIe U HENOABKKHBIE (azbl. OONacTH NpUMEHEHHUS.

Ikexmoznonnast xpomarorpadgus. O6uime npuHMnbl MeTona. [ToABMXKHBIE M HENOJBHIKHbIE
(pasel. Ocobennoctn Mexanusma pasaeneHus. OnpenenseMble BEUIECTBA M 06JaCTH NPHMEHCHHS
METOo/1a.

Ilrockoernass  xpomarorpagms. OOmume npuHuunbl pasnenenus. CrocoGsl  MOTydeHHs
MIOCKOCTHBIX XpoMmarorpamm. PearenTthl mns ux mposBnenus. Bymasicnas xpomamozpagus.
Mexanusmel  pasnenenus. ITomsuxkubie (asbl. [lpenmylnectsa u  HegocTaTku. Tonkocnoinas
xpomamozpagpus. Mexauusmel pasjienerns. CopOeHTs! 1 noasmkHble (Gasel. O61acTu NpUMEHEHHS.

5. I'paBuMeTpHYecKHil METO/ aHAJIN3A
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CylIHOCTD TpaBUMETPUYECKOTO aHANM3a, MPEHMYLIECTBA M HEIOCTATKH METoja. Ilpsimbie u
KOCBCHHLIE METOIBI ONpeneneHus. Banelmie opraHuyecKkue W HEOPraHHYECKHE OCAIUTENIH.
Ilorpemmoctn B rpaBuMerphueckoM aHammse. O6las cxema ONpeNeCHHL. TpeboBanus K
OCAXAEMOH M TPABUMETPUYECKOH (opmam. M3menenus cocraBa ocajka NpPH BBICYIUMBAHHH |
NpoKaTuBaHuH. TepMorpaBUMETPUUYECKHI aHaIH3.

[Tprmepe! npakTHYECKOTO IPUMEHEHHS TPABUMETPHYECKOT0 METOA AHAIH3A. Onpenenenwne xenesa,
AIIOMHHHA, THTAHA B BHJC OKcHI0B. Onpenenenue Kaablus ¥ MarHus; HCTOUHUKM MOTPEIIHOCTEH
Npy HX onpeneneHuy. Metojel onpenenenus kpeMuus. IIpuMEHeHHE OPraHHYECKHX PearcHToB s
ompele/IieHUs HUKeJIs, KoDanbsTa, IHHKAa U MarHHsL.

6. TuTpuMerpHvecKne METOALI AHATN3A

Metoze! TuTpMeTpUYEcKoro ananusa. Knaccudukauus. TpeGosanys, npebssiseMble K peaxiuu B
THTPUMETPUICCKOM ananuse. Buubl tuTpHMeTpuueckux onpesenenuit. Croco6sl BhIpaxeHHs
KOHIEHTPALUH PACTBOPOB B TUTPUMETPHH. DKBHBANEHT, MOJIPHAs MACCA JKBUBAIEHTA, MOJISAPHAS
KOHLEHTpaLus. IlepsuuHble W BTOpHYHBIC cTaHZapThl. PUKCaHanbl. Bujbl KPHBBIX TUTPOBAHUSL.
QakTOpBI. BAMAIOIME HA XApakTep KPHBBIX THTPOBAHHS W BENHYMHY CKauKa THTPOBaHHs B
pasynuHeX Metozax. Touka okeuBaseHTHOCTH. CHocoGbl ONpeNeIeHHs] KOHEYHOH TOYKH
THTPOBAHUS B PA3/IMYHEIX METOAX.

Kuciorno-ocnosnoe tutrpopanme. IlocTpoeHHE KpUBBIX THTPOBAHHS., BIMSHHE BENMUHHBI
KOHCTAHT KACIOTHOCTH MJIM OCHOBHOCTH, KOHLUEHTPALMM KUCJIOT HIIM OCHOBaHHMH, TEMIIEpATYpHI Ha
XapakTep KPHUBBIX THTPOBaHHs. KHCIOTHO-OCHOBHOE THTpOBaHHEe B HEBOAMLIX cpemax. KucmorHo-
OCHOBHbIE HH/IMKATOPKL. [TOTpenHOCTH THTPOBAHKS NP ONpPENENEHHAN CHIIBHBIX H C/IA0BIX KHCIOT U
OCHOBAHHI1, MHOT'OOCHOBHbBIX KUCJIOT U OCHOBAHMIA,

[Ipumepsr npakTHueckoro npuMenenus. [lepBudHble CTaHAAPTH! s YCTAHOBICHHUS KOHIIEHTpALUHA
pacTBOPOB KKCJIOT U ocHOBaHUi. [TpuroToBieHre u cTaHAapTH3ALKA PACTBOPOB CONAHOH KHCIOTH! H
THApOKCHJa HATPHs. THTPOBaHUE KKCIOT, OCHOBaHMUM, CMECEH KHUCIOT U CMecel OCHOBaHU. AHaNU3
cmecell KapboHata u rujpokapbonara Hatpus, xapGoHaTa M ruapoKcujaa Harpus. OmpejeneHHe
asota no Merony Keenpmans u coneif aMMOHHS NPAMBIM W KOCBEHHBIM METOIAMH. Omnpenencaue
HUTPATOB U HUTPUTOB.

OxHeIHTeNLHO-BOCCTAHOBHTEILHOE THTPOBAHKE. [[0CTPOCHHE KPHBBIX THTpOBaHWs. BnusHue
KOHLEHTPAUMK MOHOB BOAOPOAA, KOMIIEKCOOOpPA3OBaHMS, HOHHOH CHJIBI pAacTBOpa Ha XapakTep
KpuBbIX THTpOBaHHs. CrOCOOBl ONpefencHHs KOHEYHOM TOUKM THTpOBaHus. IlorpemHoctH
THTPOBAHHA.

MeTo/bl OKHMCITHTEIBHO-BOCCTAHOBHTEILHOTO THTPOBAaHHA. [lepMaHTaHATOMETpHSL. Onpenenenne
kenesa(ll), mapranua(ll), okcanaros, mepokcuia BoA0poa, HUTPUTOB.

Homomerpus u uojaumerpus. Cucrema HOA-HOAMI KAK OKHUCIHMTEIL HIM BOCCTAHOBHTEND.
Onpenencuue apcenutos, apcenatoB, jenesa (I1I), meau(Il), ramoreHua-MoOHOB, NIEPOKCHOB,
KHCIIOT.

bpomaromeTpusi, UEpUMETPHs, BaHAJATOMETPHS, THTAHOMETPUS, XpoMOMeTpus. IlepBHuHBIE H
BTOpHYHbIC cTaHaapTel. Mcemonesyemple uHamkatopbl. OnpejesiieHHe HEOPraHHUeCKHX U
OpraHH4Ye€CKHX COETHHEHHIA.
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Ocaaureasnoe TarpoBanue. ITocTpoenue KpUBBIX THTpoBarHus. CrocoBs! OMpeAeICHUs KOHEYHOU
TOYKH  THTPOBaHMA; WHAMKATOphL [lorpewsoctd TuTpoBamms. [lpumepsl mpakTHYECKOro
npumeHenns. Meroasl @onbrapua, ®asmca u Mopa.

Komnuiekcomerpuyeckoe turpoBanne. Heopranmdeckme Hu — OpraHmyeckue THTPaHTBl B
Komiiexcomerpuu.  Menonb3osanne aMMHONONHKApGOHOBBIX KUCIOT B  KOMIUIEKCOHOMETPHH.
[Toctpoenne KpuBBIX THTPOBaHMA. MeTANIOXPOMHBIE HHAMKATOPBI H TPEGOBAHH, [PEABSBISIEMBIE K
HAM. BaxHelluue ynuepcanbHble H CHEUHM(HYECKHE METAIOXPOMHBIE uaaukaropsl. CriocoOsr
KOMILUICKCOHOMETPHYECKOI0  THTPOBaHHA: MOpsaMoe, oOparHoe, KocBeHHoe. CeNleKTHBHOCTE
TUTPOBAHHSA U CTIOCOOEI €€ MoBbleHHs. [TOrpelHOCTH THTPOBAHKS.

ITpumeps! npakTrieckoro npumenenns. Oupeaenenne KanbLus, Maruus, JKenesa, ATiOMUHUS, MEIH,
LHHKA B paCTBOPaX YMCTHIX COJIEH U IPH COBMECTHOM NMPUCYTCTBHH.

7. JNEKTPOXHMHYECCKHE METO/ILI AHAIH3A

Obmas xapaxtepucTika meto0B. Knaccudukanus. DneKTpoXuMHYecKue SUeiku. MnaukaTopHblii
SJICKTPOA M BIEKTPOJL CPAaBHEHHs, PaBHOBECHBIC M HEPABHOBECHBIE ITEKTPOXMMHYCCKHE CHCTEMEL.
Slpnenus,  BO3HMKAIOIME MpPH  IPOTEKAHHH Toka (OMHMYECKOE [aieHUE  HAMpSIKEHHs,
KOHICHTPALMOHHAA M  KHHETUYecKas mojspusauus). [lonspusanuoHHble KpHMBBIE M HX
HCIIOJIb30BAHWE B PA3/THYHBIX 2JICKTPOXUMHYECKHX METO/IAX.

7.1. IloTrenunomMeTpus

Hpsaman norenunomerpus. Vameperne notenuuana. O6parumbie 1 HeoGpaTHMBIE OKUCIUTETLHO-
BOCCTAHOBUTENIbHBIE CHCTeMBL. Muauxartopubie anexktpomsl. HMonomerpus. Knaccuduxanus
HOHOCC/ICKTUBHBIX 3JICKTPO/IOB. XapaKTEPHCTHKH HOHOCEICKTHBHEIX OJIEKTPOJIOB: BJIEKTPOJHAS
Gbynkuus, Ko3GHIMEHT CEeNeKTHBHOCTH, BPEMsl OTKIIHKA. [Ipumeps! MpakTHYECKOro IPHMEHEHHS
voHomerpuu. Onpenenenue pH, HOHOB 1EIOUHBIX METAIIIOB, FATOreHHA-HOHOB.

HoTenunomerpuyeckoe THTpoBaHMe. VI3McHeHMe JIEKTPOAHOrO MOTEHIMATAa B IPOLECCE
THTpoBaHus. CrocoObl OOHApy)KEHMs KOHEYHOH TOYKH THTPOBAHHA B DEAKIMAX: KHUCIOTHO-
OCHOBHBIX, KOMIIJIEKCOOOPa30BaHHs, OKHCIICHHA-BOCCTAHOBIIEHHUS; IPOLIECCAX OCAKICHHS.

[Ipumepsl npakTuyeckoro mpumenenus. Tutposanne (ocdopHOi, cMeceit CONAHON © GopHoi,
COJIIHOW M YKCYCHOH KHCIIOT B BOAHO-OPraHHYecKHX cpemax. OmpesesncHue HOAUIOB U XJOPHIOB
NPH COBMECTHOM IPHCYTCTBHH.

7.2. Kyaonomerpusn

Teoperuueckue ocuoBsl meroga. 3akon @apames. CrnocoGBI  ONpEEHCHHS — KONHYECTBA
neKTpuyecTsa. IlpsiMasi KyJIOHOMETPUS M KYTOHOMETPHYECKOe THTpoBaHue. KyloHOMETpus IpH
MOCTOAHHOM TOKE H IMMOCTOAHHOM NOTEHIIHATIEC. Bruemnsis H BHYTPCHHAA reHepanusa
KYJTOHOMETPHYECKOIO  TUTPaHTA. THTpOBaHME ONEKTPOAKTHBHBIX W 3JIEKTPOHEAKTHBHBIX
KOMITOHEHTOB, OnpejeneHne KOHEUHOH TOYKH TATpoBaHus. [IpeuMyIecTBa M OrpaHMYeHHs METOIA
KYJIOHOMETPHUYECKOTO THTPOBAHUSA TI0 CPABHEHHIO C JPYTUMHU THTPUMETPHUECKUMH METOJAMH.

Ilpumepsl npaxktuyeckoro npumeHeHms.. Onpegenenue MajiblX KOJHYECTB KHCJIOTHI M IICJIOYH,
THOCYJIb(AaTa HATPHUSA, OKUCIHUTENICH-HOHOB METAIJIOB.

7.3. BoiibTamnepomMerpus
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Wupmkatopueie anekTposbl. Kiiaccnpukalus BolbTAMIEPOMETPHYECKHX METO/IOB. ITonyuyenue u
XapaKTCPHCTHKA BOJbTaMNepHol KpuBoid. [lpexensubiit nuddysnonneii Tok. [lomsporpadus.
YpaBuenue Hnbkosuua. VYpasuenue nosporpadudeckoii BojHbI Mipkosuua - ['eiipoBckoro.
Ilorenunan nonysosiusr. MnenTuduKauus u ONpejleNeHHE HEOPTAHMYCCKHX M OpPraHMYEeCKUX
coenunenuit.  COBPCMCHHBIE  BHAbI  BOJIBTAMICPOMETDHHM:  [psMas M WHBEPCHOHHAs,
MEPCMEHHOTOKOBAs, ~ XPOHOAMIIEPOMETpPHS € JMHEHHOM  pasBepTkod  (ocumiutorpadus).
[IpenMyInecTBa u OrpaHHUeHHs 110 CPABHEHUIO C KIACCHYUECKOM nossiporpaduei.

Aminepomerpudeckoe TurpoBanme. CylHOCTs Merofa. MHIMKaTOpHbIe a51eKkTpoasl. Breibop
MOTCHLHAIA HHIAMKATOPHOI'O JNIEKTPoia. BuB! KPUBBIX THTPOBaHHUS.

ITpuMephb! MpaKkTHIECKOro NPUMEHEHHS BOIBTAMIICPOMETPHIECKHX METOIOB U aMIIEPOMETPHUECKOTO
THTpoBaHus. CHATHE U pacuudpoBka MONSPOrpaMMbl MHAMBHAYAIBHOIO JICMOIAPH3ATOPA - HOHA
mertana. CHATHE nmonsporpaduueckoro criekrpa. OnpejesieHue KOHIUEHTPAIMH BEIIECTB METOI0B
rpajyHpoBoYHOro rpadpuka u  MeTogoM 100aBOK C  MCHOJIB3OBAHMEM  KIACCHUECKOMN,
OCLMJIIOTpahUecKoi, IEPEMEHHOTOKOBON BONLTAMIIEPOMETPHH. AMIIEPOMETPHYCCKOE THTPOBAHHUE
IHHKa 1 GuxpomMarta Kauusi.

CpaBHuTe/IbHAs XaPAKTEPUCTHKA YYBCTBHTETBHOCTH H M30MpaTeNLHOCTH, obnacTeil MpHMEHEHUs
HNEKTPOXHMHYECKUX METOIOB.

8. Cl‘[el{TpOCKOHH'lCCKHE METO/Ibl AHAJH3A

Cnexrp 21€KTPOMarHWTHOrO u3mydeHusi. OCHOBHBIE THIBl B3aUMOJCHCTBHS BeLECTBA C
M3TYYEHHEM: SMHCCHs (TEIIoBas, JIOMHHECUEHLHUA), TOrNolueHue, paccesHue. Knaccuduxaums
CHIEKTPOCKOIMYCCKHX METO/OB M0 3Heprud. KnaccuuKauMs CHEKTPOCKONHYECKHMX METONOB Ha
OCHOBE CHEKTpa 3JICKTPOMArHUTHOTO H3JIYYEHHMs: aTOMHas, MoJieKylsipHas, abcopOuMOHHAas,
OMHCCHOHHa:A CIICKTPOCKOIIHA.

Crniextpel atoMoB. OCHOBHBIE W BO30YX/IEHHBIE COCTOSHHS ATOMOB, XaPAKTEPUCTHKH COCTOSHMIA.
Ouepreruyeckue nepexoasl. [Ipasuna orGopa. 3akoHB! HCIyCKaHHA M HOrIOWIEHUA, BepoaTHocTH
JIEKTPOHHBIX TEPEXOJOB M BPEMECHA JKM3HM BO3OYINJEHHBIX COCTOSIHHH. XapaKkTepUCTHKY
CIICKTPaJIbHBIX JIMHUN: MOJIOKEHHE B CIIEKTPE, HHTECHCHUBHOCTD, IMOJIYIIHPHHA,

CnexTpnl Monekyn; ux ocoGeHHOcTH. CXeMbI 3JEKTPOHHBIX yposHe# monexkynsl. [lpencraenesnue o
TOJIHON 3HCPrHU MOJICKYJI KaK CYMMBI 2JIEKTPOHHOM, KonebaTeapHON M Bpaw@arensHoii. OCHOBHbBIE
3aKOHBL MOTMOUIEHUS 3NeKTPOMArHUTHOrO u3jy4eHus (Byrepa) W 3akoH manyuenus (Jlomakuna-
[Ile#6e). CrA3b aHATHTHYECKOTO CHTHAJIA C KOHIIEHTPALMEN ONPe/IeNsieMOro CoeIMHCHHUA.

Amnmaparypa. Crnoco0bl MOHOXPOMATH3aUMK Jy4ucTol SHeprun. Knaccndukanus crnexTpanbHbix
npubopos ux xapaktepuctuku. ITpuemuuku mamydenus. UucTpymentanprbie momexu. Illymer u
OTHOIIEHHE CHTHAI-IIYM; OLIEHKAa MUHHUMAJILHOTO aHATMTUYECKOr0 CUTHATA.

8.1. MeTob1 aTOMHO ONTHYECKOI CIIEKTPOCKONMH

ATOMHO-35MHCCHOHHBII meroa. Uctounuku dTOMH3alHH H BO36}’?KJICHHSI: SJICKTPUYECKHE paspsaibl
(J.lyl'UBblC, HCKPOBEBIE, IMOHHIKEHHOTO MABJICHHS), NIaMEHa, IIasMOTPOHBI, HHAYKTHBHO-CBA3aHHAs
IJlasMa, JIa3epbl; MX OCHOBHBIC XdApPaKTCPHUCTHKH. dusnyeckue M XHMHYECKHE IIponeccel B
HCTOYHHKAaX aTOMH3allHH H BOSﬁ}/H(,[lGHHﬁ.
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CriekTporpaduyeckuii M CIEKTpOMETpHUECKHil METONBl aHanTu3a, WX ocobeHHOCTH, oGnacTH
npuMeHeHHs. KavecTBEHHBIH U KOIMYECTBEHHBIN AHANH3 METOJIOM SMHCCHOHHOMN CIIEKTPOMETPHUH
nnavend. OCHOBHas annaparypa: CrIeKTporpagbl, KBaHTOMETpBL. ILiameHHbie (oromeTpsl u
CIeKTPO(OTOMETPLI. MeTpoIornyeckue XapakTepUCTHKE ¥ aHATUTHIECKHE BO3MONKHOCTH.

Aromuo-payopecueHTHbIit MeToa. IIpunnun Metona; 0co6eHHOCTH U [IPUMCHEHHE.

ATOMHO-20COPOUHONHBIN  MeTOA. ATOMM3ATOPH (IUIAMEHHBIE W HernameHHble). Hcrounuku
M3IYYeHHA (J1aMIlbl C  TIOJIBIM  KATOAOM, MCTOYHHKH CIUIOLIHOTO CIEKTpa, Jla3epsl), HX
XapakTepHCTHKH. CriekTpanbHble KW (PU3UKO-XUMHYECKHE IIOMEXH, CIOCOOGHI HX YCTpaHEHHSI.
Merponornyeckue XapakTEpHCTHKH, BO3MOKHOCTH, NPEHMYINECTBA H HEJOCTATKH METONA, €ro
CpaBHEHHE € ATOMHO-3MHUCCUOHHBIM METOOM.

HpHMepr [IPpAKTHYECKOr0 MPUMEHEHHsS aTOMHO-3MHCCHOHHOTO H aTOMHO-aﬁcOP'ﬁHHOHHOFO
MCTOZOB.

8.2. MeToaB! ATOMHOIi PEHTIEHOBCKOH CNCKTPOCKONMMM

PentreHoBckne  cnekTpel, MX ocoGeHHocTH. CrocoGbl remepauuu, MOHOXpOMATH3alHU U
PCrUCTpalMi  PEHTIEHOBCKOIO  H3JlydyeHHs.  BUIBI  pPEHITEHOBCKOH  CHEKTPOCKOIMHM:
PEHTreHOIMHCCHOHHAH, penTrenoabcopbrHonHas, pPeHTreHO()IyOpeceHTHA. [Ipunuun
PEHTI€HOIMHUCCHOHHON ~ CIICKTPOCKOIIMH; PEHTIEHOCNIEKTPANBHBIN MHKPOAHAIM3  (MEKTPOHHBIN
30H/1). OCHOBBI PEHTICHO(IYOPECUEHTHOH CIEKTPOCKONHU; OCODEHHOCTH M 3HAYCHHE METO/A
(GBICTPBIi HEpaspyIIAKONIMii MHOTO3IEMEHTHBIH aHATH3); TPUMEPbI HCIIOIB30BAHMS.

8.3. MeToanb! MOJIEKYJIAPHOIH ONTHYECKOI CIIEKTPOCKONHK

Monexyaspnast aGcopéumonnas cnexrpockonus (cnekrpodoromerpus). CBS3b XHMHUYECKOIR
CTPYKTYPBl ~ COCAMHEHHA ¢ aOCOPOLHOHHBIM  CHEKTPOM. (DYHKIMOHANBHBIH  aHaiu3 Mo
KONIEOATEIEHBIM M 3JIEKTPOHHBIM CreKTpaM. CBsi3b ONTHYECKOH MIOTHOCTH ¢ KOHLIEHTpAaLHeii.
OcHoBHOW ~ 3aKkoH  cBeTomOrnOmeHus. OCHOBHblE TNPHYMHBL  OTKJIOHEHHS OT  3aKOHA
(MHCTpyMeHTaIbHbIE W (u3uKo-xuMuyeckue). TToHsTHE 06 HCTHHHOM M KaXyLIEMCs MOJISIPHOM
Koa(huLHEHTe MOTIomeHusl.

CnocoOpl mosyuenus OKpaIICHHBIX COCIMHEHHH. (DOTOMETPUYECKHE AHATMTHYECKHE PeareHTHl
TpeboBanus x HuM. CniocoGbl Onpe/ieNieHns KOHICHTpauu Bewects. M3aMepenue BbICOKHX, HU3KUX
ONTHYECKUX TJIOTHOCTEH (AnddepeHIMaIbHbIH MeTOM). AHANM3 MHOTOKOMIIOHEHTHBIX CHCTEM.
Ilpumenenre metosa mans  mHccnenoBaHMA peakuuil B pacTBopax  (KOMILIEKCOOGpA3oBaHHS,
IPOTOMUTHYCCKUX,  NPOUECCOB  Arperanin), CONPOBOXKAAIOUIMXCS  H3MEHEHHEM  CIIEKTPOB
TMOTIOMEHNs. METponoruyeckne XapakTepHCTHKH M AHANWTHYECKHE BO3MOXKHOCTH. [Tpumepsi
MPAKTUYECKOTO NPUMEHEHHS METO/IA.

Mouteky isipaast IOMHHECHEHTHAsI cneKTpockonus. Knaccudukamus BUIOB JTIOMUHECIEHIHH IO
HCTOUHHKAM BO30Y)KACHHA (XEMHIIIOMHHECUCHIMS, GHOMIOMUHECUEHIIS, SICKTPOIIOMAHECIIEHITHA,
(oTomomMuHECHIEHIMST ¥ AP.), MEXaHM3MY M JUIMTETLHOCTH CBEUEHHS. Quyopecuennus u
(ochopeciernmg. Cxema S6nonckoro. 3akon Crokca-Jommens. [Ipasuo sepkanbHoit CHMMCTPHU
Jlermyina. MakTOPLI, BAMAIONME HA HHTCHCHBHOCTD JIOMUHECHEHIMH. TYIICHUE JIIOMUHECIICH LTHH.
Cnektpaibhble ¥ (PUIUKO-XHMHYECKHE TMOMEXH, KOTHYECTBEHHBIA aHAIW3 JIIOMUHECICHTHBIM
MeTozoM. MeTponoruueckue XapakTepUuCTHKH M aHAJIUTHYECKHE BO3MOXKHOCTH METO/A. Cpasuenue
BO3MOMKHOCTEH MOJICKYJIAPHOA  abCOpOUMOHHON W JIIOMHHECLEHTHOI CHEKTPOCKOIIUKA  IIPU
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ONPEJE/ICHAN HEOPraHMYeCKUX coequHenuid. [lpenmylnecTsa JNIOMHHECUEHTHOH CHEKTPOCKONHM
P UACHTU(QHKAUNH U OTIPEICTICHHH OPraHMYECKHX COETHHEHMIA,

MecTto u POJIb CIEKTPOCKOMHYECKHX METO/I0OB B aHANTUTHYECKOH XUMHH M XMMHYECKOM aHaIn3e.

9. Apyrue ¢uznueckne MeTOALI AaHAIN3A

Macc-cniekrpomerpus. MneHTHdHKaIMA 1 OnpeaeieHue OpPraHMYeCKHX BEIUECTB, 3JEMEHTHBIH 1
M30TONHBIA ananu3. Xpomato-macc-crniekrpoMerpust. OSiue npeacrasienus o pe3oHaHcHsx (DT1P-,
SIMP-, MeccbayapoBcKas CIEKTPOCKOTIHS) H ANEPHBIX METOAX.

10. ABroMaTH3aUHA AHAJIH3A H HCNo/Ib30BaAHHe DBM B aHAIHTHYECKOI XMMuH

Wcnonesosanme DBM B ananuthueckoli XuMum: c60p M mepBHuHas o6paboTka pe3yibTaToB
aHanu3a;  00paboTka  MHOrOKOMIIOHEHTHBIX  CIIEKTPOB W XpOMATorpamm.  YrpaBicHHE
AHATHTHYCCKUMH NpGOpaMu, CO3aHue TMOPHIAHBIX YCTpoicTB aHanusatop-IBM. ITnanuposanue
H ONTHMU3ALMs IKCriepuMenTa. CHMIIIeKe-0nTHMH3AIMs, PacyeTsl paBHOBECHI.

MatemMaTHYeCKHe METO/Ib! B IPAKTHKE PabOTHI XMMUKO-aHATHTHYECKHX TabopaTopHii.

ABTOMATH3aLMs W MEXaHM3alMs XMMHYECKOTO aHamu3a. ABTOMATH3aLMA IEPHOIMYECKOrO,
AMCKPETHOTO aHalli3a W HENPEPBIBHOIO aHauu3a B I0TOKe. [IpOoTOYHO-HHIKEKIHMOHHBIA aHAIH3.
ABTOMEITHE!HPOB&HHBIC HpHGOpr, CHCTEMBI H KOMIIJIEKCBI, 3BTOMaTI:I-aHEUIHBaT0pr AJIA
nabopaTopHOro M IMPOU3BOJICTBEHHOro aHamm3a. [IpUMEpHI COBPEMEHHBIX BBRICOKO((EKTUBHBIX
AHAJIMTHUECKUX npubOpPOB-aBTOMATOB (razoaHanusaTopbl,  XpPOMAaTO-Macc-CIIEKTPOMETPBI,
aBTOMATHYCCKHE MPUOOPHI ¥ CHCTEMBI Ul NPOTOYHO-HHKEKUHMOHHOIO aHaiusa, s oTbopa M
aHajiu3a mpo6 KOCMUUECKOTO BellecTBa, 1abopaTopHbie poOOTEI).

11. Teopus u npakTHKa NPo600THOPA U NPOGONOATOTOBKH

[lpencraBurenbHOCTs MpoOB; B3aMMOCBS3b ¢ OOBEKTOM M METOZOM aHanmu3a. MakTopsl,
00YC/IOBIMBAIOINKE pasMep M crocob oTbopa npeacraBuTelbHoN 1pobsl. OT6op NMPod rOMOTeHHOTo
W reTeporeHHoro cocrasa. CriocoObl MOIyUeHHs cpeHel IPo0hbl TBEP/IBIX, KHAKUX M ra3000pasHEIX
BEIIECTB; YCTPONCTBA M MPHEMbI, HCIOJIB3YEMBIC IPH 3TOM; MepBHuHas o6paboTka M XpaHEHHE
npo0; H03UPYIOIIHE YCTPOHCTRA.

OcnoBnele crocoObl nepeBoga npoGbl B (GopMy, HEOOXOMMMYIO I8 JAHHOrO BHAA AHAIH3A:
PacTBOpPEHHE B Pa3/IMYHBIX Cpelax; CHEKaHHE, CIUIABJICHHE, PA3JIOKEHHE MO JIEHCTBHEM BBICOKHX
TEMMEpaTyp, MABJICHHS, BBICOKOYACTOTHOIO pas3pajga; KOMOWHHPOBAaHHE Pas/MYHBIX IIPHEMOB;
0COGCHHOCTH PasjIokKEeHHsl OPraHHyeckux coefimHeHui. Crioco6Bl yeTpaHeHns ¥ yJeTa 3arps3HeHHit
H NTOTEPL KOMIIOHEHTOB ITPH HpOﬁDl’lOB,FOTOBKE‘,.

12. OcHoBHBIE 00BEKTBI AHAIH3A

OGBbeKTbl OKpYXKAIOWEH Cpe/ibl: BO3YX, NMPHPOAHLIE H CTOYHBIC BOAbI, aTMOC()EPHBIC OCAIKH,
MOYBBI, IOHHbIE OTIONEHHUS, . XapaKTepHble 0CODEHHOCTH U 33/Ia4H UX aHAH3a.

Buonoruyeckue u mMenuimnckue o6beKTH. AHAIMTHYCCKHE 3a1aui B oTol obnactn. CaHHTapHO-
THIHEHHYECKUH KOHTPO/Ib,
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['conoruyeckne oOBEKTHL. AHAIH3 CHIIMKATOB, KapOOHATOB, JKEJE3HBIX, HUKCITb-KOBAILTOBBIX pyAa,
NOJIMMETATTMYECKHX PYAI.

Meraubl, coaBel W ApyrHe MPOAYKTHI METALTYPrHUECKOi NPOMBIILIEHHOCTH. Onpenenenne
YCPHBIX, LBCTHBIX, pPEAKHX, OJaropofHbIX METALIOB M aHANM3 MX  CIUIABOB. AHAIN3
HEMETA/THYECKIX BKITIOYEHHH M ONIPE/IC/ICHHE ra3oo0pasylolux npumeceii B Metamiax. KonTpors
META/UTyPruYeCKUX MPOH3BOICTB.

AToMHBIC Matepuaibl. OnpeieieHue TOpHS, YpaHa, IIYTOHHS, TPAHCIUTYTOHHEBBIX 3JIEMEHTOB M
HCKOTOPBIX MPOAYKTOB ACICHHSL.

Heopranuueckwe coemunenus. Bemecta 0co6oit 4ucTOTHI (B TOM YMCNE IOJYNIPOBOJHUKOBEIE
MATEpHAJIBL, MAaTCPHAJILL  BBICOKOTEMIICPATYPHON CBEPXNPOBOJAUMOCTH); ONpE/JENEHHE B HHUX
MPUMECHDBIX M JIETUPYIOIMX MHUKPORJIEMEHTOB. [TOCTOMHBIA M JIOKANbHBI aHAM3 KPUCTAILUIOB M
MJIEHOYHBIX MaTePHAJIOB.

[lprposiibie ¥ CHHTETHUECKHE OPraHMYECKHE BELLECTBA M DJIEMEHTOOPTAHMYECKHE COEIMHEHHUS,
nonumepsl. Bubl analin3a Takux 06bEKTOB H COOTBETCTBYIOLIME MeTo bl [IpuMepbl pelenus 3amay
KOHTPOJISL OPraHUYECKUX MTPOH3BOJICTB.

CrenuanbHple 00BEKTH aHAINM3A: TOKCHYHBIE W PaaAMOaKTUBHbIC BEIECTBA, TOKCHHBI B ITHIIEBBIX
MPOAYKTAX, HAPKOTHKH, B3PBEIBYATHIC M JICIKOBOCIJIAMEHAIOIIMECH BELIECTBA, rasbl, KOCMHYECKHE
0OBEKTEL

Copncpixanne 1a60paTOPHBIX 3aHATHIH 10 JUCHHILIHHE
3 cemectp
1. Obume 1 xapakTepHble peakliig HOHOB.
2. Vizentrdnkauus kaTHoHOB POGHBIM CIIOCOOOM B PACTBOPE 3a/IaHHO CMECH HHTPATOB.
3. Ipo6uas nuenTudukanys aHHOHOB B CMECH.
4. Jlpo6GHas nneHTHHKALHA HOHOB B BOJIHOM PacTBOpE.
5. AHanM3 HEOPraHWYECKOro 00BEKTa
7. KayecTBeHnbli (pyHKIMOHATIBHBIH aHAIN3 HEOPraHHYECKHX COCANHEHHIi
8. Paznenenne n uaeHTHUKALMSI HOHOB METOJIOM OIHOMEPHOM BOCXOJAIIEH XpoMaTorpaduu.
9. Pasnencnne n uaenTH(uKauus HOHOB METOLOM KPYIOBOH XpoMaTorpad.
10. ITonykomuyecTBEHHOM OIPEIEICHHE HUKES METOAOM OCaI0UHOM Xpomarorpapuu
11. Onpenenenne Meni METOIOM 0CAT09HOM XpomaTorpaduu
12. Tecr-meron onpenenenus Butamuna C B 0BOIAX U GpyKTax
13. TecT-MeToN1 onpenesieHus MeAU B CTOYHBIX BOAAX
14. TecT-MeTon OnpeneneH s JKenesa H MEU B TIPUPOIHBIX BOJAX
15. [NonykonuyecTBEHHOE ONpPE/IENIEHHE COEPIKAHHUA KUCIIOT
16. IlonykonmiuecTBenHoe onpeiesieie mapos GeH3NUHa B BO3/yXe ¢ TIOMOLIBIO TECT-TPYOOK.
17. TlonyxonmniecTBeHHOE ONpENENICHHE TapOB 5TaHONA B BO3AYXE ¢ IOMOLIBIO HHMKATOPHBIX
TpyOOK
18. I'paBumMeTpruecKoe olpe/eicHHE HUKETS ¢ AUMETHIINTHOKCHMOM,
19. [IpuroroBiaeHue pacTBOpa KUCIOTEL H €ro CTaHJlapTU3aius.
20.Tarpumerpuueckoe ompenencHue Imenown u  KapGoHara HATpUs TIPH HUX COBMECTHOM
NPHCYTCTBHH.
21.IlpuroToBnenue pacTBOpa THOCY.Ib(ATa HATPUS H €ro CTaHAapTH3aLM.
22 MonomeTpuecKoe OIpeAecHHE METH.
23 Ilpurorosnenue pactsopa D/ITA u ero craHmapTH3aLus.
24, KoMniekcoHOMeTpHYECKOe OIpe/ieNen e [{HHKA.
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25.KoMn/IeKCOHOMETPHYECKOE OMPEICICHHE KECTKOCTH BOJIBL.

4 cemecTp

I.Onpenenenne pH pactBopos. OnpeneneHue KOHCTAHT AMCCOLMALHH YKCYCHOH KHCHOTBI M
aMMHaKa ITOTEHITHOMETPHYECKHUM METOIOM.

2.0mpenieneHne MeM METOOM aMIICPOMETPUYECKOTO THTPOBAHHS.

3. ABTOMATHYECKOE TTOTEHUHOMETPHYECKOE THTPOBAHHE.

4. KonaykroMeTpryeckuii aHamu3 cMecH CEPHOH KHUCIIOTHI H Cy/b(ara MeJIH.

5.0npefieneHne  XUMHYECKHX 3JICMEHTOB  METONAMHU aTOMHO-abcopOIHOHHOW u  aTOMHO-
OMUCCHOHHOH CNIEKTPOCKOITHH.

6.CriekTpooTOMETPHYECKOE OTIPeIeIICHHE ATIOMUHKSA C XpomaszypoJioM S.

7.DoTOMETPHYECKOE ONPECIICHHE XKeETIE3a C CYNb(OCATHLIMIOBON KHCIOTOIH,

8.0npenenenne Meau B BHe aMMuakata quQdepeHIuansHOM doromeTpueii.

9.@oToMETPHYECKOE ONPEACICHHE HUKEIIS,

10.DoroTypbunumeTpuyeckoe onpeneneHue cyb(aros.

11.Onpenesnenne crpykryps! Betectsa o ero MK-cniexrpy.

12.MloHomeTpryeckoe onpeseneHne (TOPHIOB M HATPATOB.

13.Xpomarorpaduueckoe onpeneneHue STHIALETATA H YTAHONIA.

14, Beibop MeTo/1a aHami3a peanbHoro o6bexTa.

15.TTpo60oT60p 1 MpoBGONOAroTOBKa PearTbHOro 0GheKTa K aHAIH3Y.

16.0npenenchue pemectsa “X” B peansHoM 00bexTe. MaTemaTuueckas o6paboTKa pesyybTaToB
aHaJu3a.

S. OHEHOYHBIE CPEJICTBA JUIAA TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOU ATTECTAILIAA 110 UTOI'AM OCBOEHMSI JUCHUIJIMHBI 1
YYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSTEJBLHON PABOTBI

Texymuii KOHTPOJIL yeneBaeMocTH

Peiitunr-konTposn 3 cemecTp
Peiirunr-konrposas Nel

Obugue 60nrpocH! AHATUMUYECKOT XUMUU

1. laiiTe onpenesnenne aHauTHYECKOM XuMuK Kak Haykn. Ee npeamer, e, 3aaun,

2. Kax cesizana nayka "aHanuTudeckas XHMHS" ¢ KHU3HBIO COBpeMEHHOro odLuiecTBa (HayKo#,
IPOH3BOJICTBOM, OKPYIKalOLIEH CPeIoi, MEAUIIMHOMN, KAUeCTBOM JKH3HH),

3. HazoBuTe OCHOBHBIE 9Tanbl Pa3sBUTHS AHANUTHYCCKON XMUMUH.

4. Kax bl onipeiennte ananuTHuecKue 3agaun (06Hapyxkenue, HIeHTHPUKALH, onpejenenue,
TecTHpoBanue BemecTs)? OObekThl aHanmsa (TBEpAbIe, KIIKHE, raz000pasHble, M1a3Ma; MaKpo-
MUKPO- ; OPraHHYCCKHUE H HEOPraHuuecKue, OJIM3KHE U yaalleHHEIE).

5. Ilo xakum npuHHMNAM KIacCH(QUUHUPYIOT METOAbI AHAIHTHYECKOH XHMMH (XuMHu4YECKHE,
usmyeckue, OHONOTHYECKHE; OOHAPYXEHHS, WACHTH(HKAUHM, ONpPEAENECHHS;  pa3fCicHUs W
KOHLEHTPHPOBAHHS;, ITHOPH/IHbIE U KOMOWHUPOBAHHBIC; IIPSIMBIE U KOCBEHHBIE METOIbI)?

6. Meron n metomuka. MeTpoioruyeckue NapaMeTpsl METOLUKH: IPOIOJDKUTEILHOCTB,
TPYA0EMKOCTh, CTOUMOCTS, IpuGopHOe obecnedeHne.

7. [Haiite  onpejeneHue  METPOJIOTHYECKMX — XAPAKTEPHCTHK  METOLOB OIpe/eNIeH s
(4yBCTBUTENBHOCTB,  mpesen  oGHApYXeHHWs,  [HAaNmas’oH  ONpeJelIseMbIX COJICPIKaHHI,
BOCTIPOH3BOAUMOCTD, IPABHUIILHOCTE, H30UPATEILHOCTD).

8. [laitTe onpeseneHue MOHATHIO AHAIIMTHYECKAS CITYKOA.
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9. Opranmsauus aHanMTHUYECKOH CIyKObl H ee (YHKUMM: KOHTPONb TCXHONOrMYECKHX
TNpOLECCOB, MOHUTOPUHI OKPYKAIOLICH CPE/bl, 3/10pOBbA HACETCHHs, ciyxba KOHTPOJIA 3a
XpaHCHUEM MPOAYKLMH, ONMEepaTUBHBIA KOHTpoub. CepTH(HMKaNMg NPOAYKLHH H XUMHYECKHI
aHa/u3.

10. ITpuamunsr ynupuKaluy 1 CTAHAAPTH3ALME aHATUTHYECKHX METOOB.

11.06Gecrieuenne XHMHYECKOrO aHaIM3a: XMMHYECKHE pPEeaKkTHBEL knaccupukanus, obumas
XapaKTePUCTHKA, CTCIIEHb YHCTOThI, OUMCTKA.

12. Mepnas nocyja, ee rpagyHpoBKa.

13. Ananutiyeckue npuGopsl: 0611as XapakTEPHCTHKA H TPeGOBAHMS K HUM: KJIace TOYHOCTH,
[I0BEpKa, rpagyHpoBKa, COUYETaHHE C MUKpoIponeccopamu 1 DBM.

14, Ananutiyeckoe npuOOpOCTPOEHHE, €ro TEHJAEHUMH (GIOUHO-MOAYJIBHBIA MPHHIHAI,
ABTOMATH3alMsl, MHHHATIOpH3AIMS | JD.)

15. Merounnku nHGOPMAIMK 10 AHATHTHYECKOH XUMUH: IEPUOIMYECKasl, MOHOrpadguyeckas,
yuyebnad nurepatypa.

16. Mexynapo/iHble U OTEYECTBEHHBIC COOBIIECTBA aHANUTHKOB. Pexomenpaunn UIOTTAK
10 aHAIUTHYECKOW XUMHH.

Mempono2uueckue ocnoesl GHATUMUYECKON XUMUU

1. IlepeuncnuTe METPOJIOTHYECKHE XAPAKTEPUCTHKH METOI0B XHMHYECKOI'O aHAIH3A.

2. YKaxuTe OKBUBAJIEHT, (DaKkTOp SKBHBAICHTHOCTH M MOJSPHYIO MAaccy SKBHBAJICHTA B
CIEAYIOUIUX PeaKLHX:

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

H3PO; + 2KOH =K,;HPO, + 2H,0,

H;PO4 + 3KOH =K3P04 + 3H50,

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

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

CuSOy4 +2KI = Cul + 1/2I, + K;3SOq,

2KMnO4 + SHyCy04 + 3HS04 = K,SO4 + 2MnSOy4 + 10CO, + 8H,0,

4KMnO4 + 5A5,03 +12HCI =4KCl +4MnCl; + 5As,05 + 6H-0,

FeCl; + TiCl; = FeCl, + TiCly,

SnCl, + Fey(SO4) + 2HCI =SnCly + 2FeSOQ4 + H>SO,.

3. Kakumu cnnocobamy MOYKHO TIPOBEPHTH MPABHIIBHOCTDL aHaNHU3a?

4. B uem oTIHuMe Cly4aiHEIX MOIPEIIHOCTEH OT CHCTEMATHYECKHX ?

5. Kakne BenuumHbI XapakTepH3yloT BOCIPOH3BOAUMOCTb BEIGOPOYHOM COBOKYITHOCTH JIAHHBIX
XMMHYECKOro aHain3a?

6. Iepeunciute KpUTEpHH BHIOOPA METOJA AaHANIU3A.

7. Yro Takoe ananumrthueckuit curnan? TlpuBeaute mpuMephl AHAJIMTHYECKHX CUTHAJIOB B
XHUMHYECKHUX U (UINUECKHX METOaX aHaIn3a.

8. 3navamme uudpe! u npaBuIIa OKPYrIEHH YHCeN, BRIPAKAIOUIMX PE3yILTAT AHAIN3A.

9. Exunuupt CH B ananuse: oCHOBHBIC, NMPOM3BOJAHbIC, BHECHCTEMHbIE (IKBHBANIEHT, THTD,
MOJSPHOCTD, MOJISIIBHOCTD, HOPMAaJIbHOCTh, MACCOBasi KOHLIEHTPALHS U Ap.)

11. Crnyyalinbic MOrpelIHOCTH B XMMHYECKOM aHain3e. 3akoH ['aycca. Bocmpou3BoauMocTs.
CTaTHCTHYCCKME KPUTEDHM: MATEMaTHYECKOe OXHZAHME (FEHEepaJbHOE CpefHee W TeHepalbHas
AHUCIEpCHs CIyYaHHOH BeIM4YMHBI, BLIOOPOYHOE cpejlHee, AMCTEPCHs, CTAHJAPTHOE OTKIOHEHHE,
JIOBEPHUTEIIbHAS BEPOSITHOCTD).

12. CucTeMaTHyecKHe MOTrPELIHOCTH XHMHYECKOro aHanusa. [IpaBHALHOCTh M CIOCOOHI ee
MPOBEPKH (METOJ CTaHIApPTHBIX 0OpaslloB, CTaHIAPTHHIX J00ABOK, CPAaBHEHHs C pe3y/bTATaMM
Apyroro Meroja v ap.) Ux orpanunvenus.

13. TlorpemHoCcTH OTHENBHLIX CTAAMH M KOHEWHOTO pE3y/bTATA. CymmupoBanue
NOTPELIHOCTEH.

14. MeTtponorudeckoe ofecnedeHne KOHTPOJIS COCTABA BEIIECTB H MaTePHAIOB, ATTECTALMs |
CTaHJAPTU3ALHS METOIUK. AKKPEAUTALIMS aHAIUTHYECKHX JTabopaTopHit.
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15. Yro Takoe u3bupaTenbHOCTE MeTO1A?

16. YTo Takoe TOYHOCTH aHANN3A, KAKAMH BETHYMHAMH OHA XapakTepusyercs?

17. Kakne cywecTBYIOT crioco6s! olpenesieHus KOHLEHTPALMH Ha OCHOBAHHH CyLIECTBYOLIEH
3aBUCHMOCTH MEXKAY aHATMTHYECKHM CHIHAIOM H COJIEPKAHIEM KOMIIOHEHTA?

Omobop u nodzomosxa npodui k ananusy

- Kaxne tpeGoBanus npessBisior k renepanbHol po6e AHAJIM3UPYEMOTO BelecTBa?
. Yem onpenensercs cnocob orGopa n pazmep mpo6e1?
. Ilpusenure npumepsi cioco6oB 0T60pa POGEI B MOTOKE JKHAKOCTH H ra3a.
- KaxoBsI ocobennocTs o16opa mpo6er TBepIbIX BelecTs?
- HasoBuTe criocoGb1 romMorenusanmu 1 ycpeasesus npoGs aHAJTU3UPYEMOT'0 BEIIECTRA.
- YKaXKHTe HCTOYHMKH NOTPEIIHOCTEl IpH 0T6Ope MPoGsI AHAJTM3HPYEMOI'0 BELIECTRA.
. Kakum o6pa3om MOXHO yuecTs comepikaine BOABI B aHAIM3UpyeMoit mpobe?
. Kaxne axrops! onpeaensior cnoco6 nepepeneHus aHAJTH3HPYEMOii IpoObl B pacTBOp?
. Kakumu cBoiicTBamMu f0/DkKeH 061a7aTh PacTBOPHTEIE, HCIIOJIL3YEMBIN JUIS pacTBOpEHHs
aHATU3UPYEMOil MpoOEr1?
10. [TpuBeuTe NpUMepB! IEI0YHBIX, KHCIBIX H OKHCTUTENBHBIX [LIABHEIL.
L1. Yem oTiiMyaeTcs MUPOIH3 OT CyXOro 030JIeHus?

M) =

D00 -1 O L B

Peamunz-konmpone N2

Obnapyscenue HeOp2AHUMECKUX KAMUOHO8 1 AHION 06

|. AnamuTiyecKne peakuuu, UX OCHOBHbIE XapaKTEPHCTHKY: HIDKHAS IPAHALA onpe/ieseMbIX
COJEPKAHHH, CETICKTHBHOCT.

2. Kakue Bbl 3HaeTe CrOCOOBI yMEHBIUCHHS HIKHEH IPaHHIBl ONPEACIIAEMbBIX CONCPIKAHHM
aHATMTHYECKOH peaxiuu?

3. HasosuTe BaxkHeilIIHe NPHEMBI [IOBBILCHHUS CENEKTHBHOCTH AHAIHTHYECKHX peaxiui.

4. CnocoGbl  BBINOJHEHNA AHAINTHYECKHX peakUuii B  pacTBOpax  (KAmeTsHbIe,
THPOXUMUIECKHE, MUKPOKPHCTAINIOCKOIIHYECKHE, PACTHPAHHs TIOPOLIKOB),

5. Xumuueckue crocofbl 0GHApYKEHHs] HEOPraHUUECKHX HOHOB: CHCTEMATHYECKHH X0

aHaJIn3a KaTHOHOB (CYIIHOCTE, BO3MOXKHOCTH M OTPAaHHYCHH, 3HAUEHHE B COBPEMEHHOM aHAJIH3E,
J€NeHNe Ha CEPOBOLOPOAHYIO, KHCIIOTHO-IETOUHYIO M JP. CXEMBI),

6. ipoGHbIil X0n ananu3a HOHOB (CYLIHOCTE, BO3MOYKHOCTH M OrpaHHYEHHS).

7. O0me peakuuu s-, p-, d-31EMEHTOB B IpoGHOM aHanu3e.

8. XapaKkTepHble peaKiuu S-3]1EMEHTOB.

9. XapakrepHble peakliy p-31eMeHTOB,

10. XapakrepHbie peakinu d-35eMeHTOB.

11. AnroputMmsl ApoGHOr0 06GHAPYKEHHS KATHOHOB.

12. Kakue peakiuy Ha aHHOHBI CYHTAIOTCS TIPEIBAPHTEILHBIMH?

13. Kak oTxpsiTh aanon CO;> B IPHCYTCTBHH aHHoHOB SO;% 1 8,0:>9

14. M300pasure ypaBHEHHAMY peakiliil X0 aHAJIN3a CMECH AaHHOHOB: I, Br, CI'.

15. Kakue aHHOHbBI HE MOTYT HAXOJMTELCS B KUCIIOM PacTBOpE?

16. Kaxum nmyrem orkpeiBaior anuonsl NO,', NOj', ecitd oHH MPHCYTCTBYIOT BMeCTe"?

17. Kakue aHHOHBI MOKHO OTKPBITH ACHCTBHEM MOMIA KATHS B MPUCYTCTBUH Kpaxmasia?

18. AnroputMB! 1po6GHOTO 06HAPYKEHUS AHHOHOB.

19. KauecTBeHHBI XHMHYECKHH aHAIM3 HCKYCCTBEHHOM CMECH TBEpP/AbLIX BellecTB (Conei,
OKCH/IOB).

20. Kax npoBoaMTCst KAYeCTBEHHBIN XUMUYECKHI aHAIU3 CIITABOB B 3aBHCHMOCTH OT HX THIIA?

21. Kax npoBoauTCS Ka4eCTBEHHbI XMMUYECKHI aHATTH3 MUHEPATOB?
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Peimunz xonmpons Ne 3
Hoenmugpurxauun u ananus op2anuyeckux coeouHen i

1. Yro Takoe ¢ynkuuoHanbHBI aHamW3 opraHuueckux BemecT? Kak MPOBOAUTCS
HICHTHOUKALMSA ~ CTPYKTYPHBIX  (DParMeHTOB | CTPOCHHA  OPraHUYECKHX  COEJMHEHMH
(GyHKIMOHATBHBIE TPYIIIILI, KPATHEIE CBA3H, UKIHIECKHE U JTHHEHHEIE CTPYKTYpPBI ¥ 11p.)?

2. MpenTuduxanus pasmuyHbIX KIaccoB OPraHWYecKHX COSAHHEHHIL,

3. Kak MOXHO Onpeie/IuTh HATMYHE CIIEI0B OpPraHHYeCcKHX BEIIECTB B Pa3IMYHEBIX 00heKTax?

4. Kak mpoBoauTcs aHanu3 GHONOTHYECKHX H MEIMIHHCKEX OOBEKTOB (pacTeHHs, KpOBb,
TKaHH, JXHAKOCTH OpraHu3MoB)?

5. Yro Takoe knuHH4ecKHil anamni? Ero ocobeHHOCTH.

6. Kak poBojuTCs aHATH3 MALIEBBIX MPOYKTOB (OCHOBHBIE KOMITOHEHTBI, IpHMecH)?

Xumuyeckue mecm-memoost ananuza

l. Kak mucronesylores MeToisl IIOCKOCTHOM —XpOMATOrpadUHM B  KAYECTBEHHOM W
NOJIYKOJIHYECTBEHHOM aHATU3€ BellecTB?

2. TlpuBeauTe NpUMEpPHI KCIONB30OBAHHS — OCAIOYHOMN Xpomarorpaiu B KauyeCTBEHHOM MU
KOJIMYECTBEHHOM aHaJIn3e.

3. Yto Takoe XMMHYCCKHE TECT-METObI aHaIu3a?

4. Kakye peareHTbl HCTIONB3YIOT B TECT-METONaX?

5. Kakue MCrosb3yioT roToBbie aHaIMTHYECKHE (OPMBI pEareHToB B TECT-METOHax?

6. B uem npeumyinecTBa i HeXOCTATKH (PH3HUECKOTO Crocoba MMMOGHIH3ALMY pEareHToB Ha
HOCHTENH?

7. Tumsl UCNIOJIBE3YeMBIX MATPHLL ISl HAHECEHHS PEareHTOB.

8. B 4yeM mpeumymmecTBa M HENOCTATKM XHMUYCCKH HMMMOGHJIM30BAHHBIX peareHToB Ha
HOCHTENAX?

9. IlpuHIKIBI ONPeeIeHHs KOHLEHTPALIMH TECT-METOIOM.

10. YetpoticTpa st onpesiesieHus KOHICHTPALHMH TECT-METO/IOM.

11. CriocoBe! onpeieneHns KOHUEHTPALMHE TECT-METOIOM.

12. HasoBure OCHOBHBIE METPOJIOTHYECKHE XapaKTCPHCTHKH PE3YIbTATOB AHAIH3A TECT-
METOOM I1PH PA3NUYHBIX CI0Co0ax onpeeeHAs KOHICHTPAIKH.

13. Kaxkosa 4yBCTBUTENEHOCTH ONpEIEIEHHS KOHIGHTPALMH TECT-METONOM B pa3IMUHEIX
yeTpoicTBax u criocofbax aHanmusa?

14. Kak ynyurmaior u30MpareiibHOCTh ONPEIeIeH s KOHIEHTPALHH TECT-METOA0M?

15. KakoBa TouHOCTE Onpe/e/ieH sl KOHIEHTPAINH TeCT-MeTOMoM?

16. HasoBuTe 0CHOBHbIE 00J1aCTH NPUMEHEHHS TECT-METO/0B.

17. Kak mpoBoauTest aHaIM3 BOBI, BO3AYXA U [IOYBEI TECT-METONAMHU?

18. TecT-mMeTo/1bl B KITHHHYECKOM aHAJIH3E.

19. HasoBure ocHOBHBIE CTIOCOOBI H3TOTOBIEHHS TECT-YCTPONCTB I 9KCIIPECCHOTO aHaJH3a,

20. Kak onpenesisiior naps! 3TaHO/a B BLABIXAEMOM BO3ZYXE TECT-METOOM?

Bonpocer k CPC 3 cemectp

l. AHayuTHYECKHE PEAKIHHN, X OCHOBHBIC XapaKTEPUCTHKH: HIKHSISI rpaHMlia onpeaenseMpix
COACPIKAHHMI, CEIEKTHBHOCTE.

2. Kakue Bbl 3HaeTe Criocobbl yMEHBIUCHHS HUKHEH IPaHUIBl ONPENC/IEMBIX COJIEPIKAHHIA
AHAIMTUYECKOM peakiuun?

3. HasoBuTe BaHeiIIHe IpHEMbI IOBBIICHNS CENEKTHBHOCTH AHATHTHICCKAX peakiHii.

4. CnocoGbl  BBHIIONHEHHS  AHANATHYECKMX  pEAKUMil B pactBopax  (KamebHBIE,
MUPOXHUMHYCCKHE, MUKPOKPHCTAIUIOCKOTIHYECKHE, PACTHPAHUS [I0POLIKOB),

5. Xumuueckue cnocoGrr oGHapyKEeHHs: HEOPraHMYECKUX HOHOB: CHCTeMATHUCCKHI XO/1

aHain3a KaTHOHOB (CYIIHOCTDb, BOSMOXHOCTH M OPAHHYEHUS, 3HAUECHHE B COBPEMEHHOM aHaJIM3e,
ACJICHHE HA CEPOBOJAOPOAHYIO, KHCJIOTHO-IIEIOUHYIO U JIP. CXEMBI).
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6. JlpoGHbIi X0 aHAIM32 HOHOB (CYLIHOCTB, BO3MOKHOCTH 1 OIPAHHYEHHS).

7. O6ue peakiuy s-, p-, d-311eMEHTOB B ApoOHOM aHalIU3e.

8. XapakTepHble PeakLHH S-3JIEMEHTOB,

9. XapakTepHble peaKkIliK P-3J1eMEHTOB.

10. XapaxTepHsle peakiuu d-31eMEHTOB.

11. Anroput™ms! 1poGHOro oGHAPYKEHUS KATHOHOB.

12. Kakue peakiuu Ha aHHOHBI CYMTAIOTCS TIPEABAPUTENEHBIMK?

13. Kak OTKpBITH aHHOH CO:% B NMPHCYTCTBUH aHHOHOB SO+ 1 8,07

14. W300pasute ypaBHEHHAMH peaki{ii X0/| aHaIn3a cMecH annonos: I, Br, CI.

15. Kakie aHHOHBI HE MOTYT HAXOMHTHCS B KMCJIOM pacTBope?

16. Kakum myrem otkpeisaroT anuonst NO,', NO5', ecnii OHM NpHCYTCTBYIOT BMecTe?

17. Kakue aHHOHBI MOXKHO OTKDBITH JCHCTBHEM HOJIM/IA KaTUs B IPHCYTCTBHH Kpaxmana?
18. Anropurmel 1poBHOro oOHAPYKEHHSI AHHOHOB.

19. KauecTBeHHbIil XHMHYeCKHH aHAIM3 HCKYCCTBEHHON CMECH TBEPABIX BELIECTB (conei

t]

OKCHJIOB).

20. Kax npoBoauTCcst KauecTBEHHBIH XMMHYECKHIT aHATH3 CIIJIABOB B 3aBHCHMOCTH OT X THIIA?
21. Kak npoBOAHTCs KaueCTBEHHBIH XUMUYECKHIT aHAJIN3 MUHEPAIOB?

Bonpoce! k dk3amMeny 3 cemectp

LS ]

W= s

P

Rl

—_—

L

YEM OIPEAEJSETCS KOJIMYECTBO 3HAYAILMX 1IA®P B KOHEYHOM PE3YIBTATE AHATU3A?
Paccumraiite pH 0,01%-H0ro pactsopa rupokcHia HaTpus.
[Ipu onpepenenun sxenesa B cTouHol Boje ofbemom 200,0 MJI €ro OKHUCAMIU [0 TPEXBANETHOIO,
OCajiHIIi AMMHAKOM, OT/E/IM/IX OT PACTBOPA H MOCIIe PACTBOPEHUS B COMAHOM KHCIOTE OTTUTPOBATH
5,14 mn 0,005 M 3/ITA. Haiiti KOHLIEHTPALIMIO Keje3a B Mr/J.
Xpomartorpaduyeckue METObl B MAEHTHHOHKALMH DIIEMEHTOB.
B uem pasnuuue TOUKH 3KBUBAJIGHTHOCTH M KOHEYHOM TOUKH THTPOBAHHA?
MOXET JIK BbITh XQPOILIAS BOCITPOU3BOJUMOCTh, A PE3VJIBTAT AHAJIU3A HETTPABUJILHBIM?
Paccuuraiire pH 0,1 M pactsopa auerata narpus (K = 1,8.107)
Onpepenurs  kouuentpaumio (r/n) pactsopa  Bi(NOj)s, ecnn na Tturposanne 20,00 ma ero
H3pacxogosano 17,26 mn 0,01 M DJITA.
Peakuuu, ucnonb3yemble g HACHTHOUKALIMH XHMHYECKHX 3JIEMEHTOB.
CyuHOoCTh  KOMANEKCOHOMETPHYECKOrO0 M KHCJIOTHO-OCHOBHOTO OMpesiefleHUs JKECTKOCTH BOMBI.
Kaky1o KeCTKOCTb ONpeJesAioT B IepBOM H BO BTOPOM cJiyHasx?
YTO TAKOE rOCY IAPCTBEHHBIE CTAHAAPTHBIE OBPA3LILI? JIJISt YEFO OHU UCTIOJIB3YIOTCA?
Ha uem ocHoBaH NpHHLKMN IEACTBISA METAINIONHANKATOPOR B KOMILIEKCOHOMETPUM?
CniocoGbl momy4eH!s aHATHTUYECKOrO CHIHANA B KAUECTBEHHOM aHaTH3e.
Hagecky npoGei, cocToswei Tonbko 13 xenesa u okeraa xkenesa(Lll) maccoii 0,2250 r pacTeopuiy,
BOCCTAHOBWIIH >KeJie30 M orrutpoBa 37,50 mn 0,0991 M pactsopa nepmanraHata Kanuus.
Boruvcaurs maccopyro pomo (%) kenesa m oxcuaa skenesa B npobe (orser 74,18 % xenesa w
25,82% okcupa).
Paccumraiite MONSApHYIO Maccy SKBMBaJIeHTa kapGOHATa HATPHS NP THTPOBAHHH CONAHON KMCIOTOI
¢ (heHon(GTaneNnHOM M METHUIIOBBIM OPAHKEBLIM.
HA30BHTE M3BECTHbIE BAM CAMbBIE TOUHBIE METOJIbI AHAJIM3A.
KAKYI0O )KECTKOCTh BO/bl OBLUYIO, BPEMEHHVYIO WJIHM MOCTOSHHYIO MOYXHO OMNPEAEIHUTh
KOMITJIEKCOHOMETPUUYECKUM METOLOM?
YYBCTBUTEJILHOCTb Y U3BUPATEJILHOCTE AHAJIMTUYECKUX PEAKLIMH.
HABECKY TMEPIW/IPOJISI MACCOH 2,5000 I NEPEHECJIM B MEPHYIO KOJIEY BMECTHMOCTbIO
500,0 MJ1. HA THTPOBAHME 25,00 MJI PACTBOPA U3PACXOJIOBAHO 18,72 M1 0,1 M PACTBOPA
MEPMAHIAHATA KAJMA (K=1,124). BbIYMCIIMTL MACCOBYIO [0JIKO (%) NMEPOKCHMIA
BOJIOPOJIA B IEPTM/IPOJIE (OTBET 28,63 %)
KAKUMHW  CIIOCOBA  ®UKCHUPYETCSI KOHEYHAS TOYKA THUTPOBAHMA B METOJE
KOMIUJIEKCOHOMETPHH, MTPUBECTH MNMPHUMEPBI.
HA3OBUTE M3BECTHBLIE BAM CAMBIE YYBCTBUTEJIBHBIE METOObl AHAJIM3A.
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2. B uem pasinune MHANKATOPOB, NPUMEHSAEMBIX B KMCIOTHO-OCHOBHOM H KOMIJIEKCOHOMETPHYECKOM
THTPOBAHHK?

Tecr-metoas! ananusa. CnocoGbl ONpee/IeHs KOHLIGHTPALMH TECT-METOAAMH.

Onpenenutb KOHUEHTpaumio (/i) pacTBOpa HMTpATa BHCMYTA, €CIM Ha tutpoBanue 20,00 mn ero
uapacxonosato 17, 26 ma 0,06905 M pactsopa D/ATA (orser 23,54 )

Paznuune onometpuu u fioanumerpun. CTanaapTHele pacTBopsl, HHIUKATOPHI.

HA3OBMTE H3BECTHBIE BAM CAMbIE SKCIPECCHBIE METO/[Ibl AHAJIM3A.

Hapucy#ite kpusyto TuTpoBanus pactBopa kapGoHaTta HATPUs CONAHOMN KUCIOTOM 1 o6ocHyiTe BLIGOp
HWHAMKATOpa.

[Tpeanoyure cxeMy HASHTHQUKALMH XTOPU/I0B, HUTPATOB, HUTPHTOB H KAPGOHATOB, HAXOAALLAXCA B
CMECH.

4. Paccuuraiite pH 0,1 M pacTBopa cepHoii kucnotsi u 0,1 M pactBopa aMmuaka.

K 10,00 mn pacTBopa xnopuaa Hukens 106aBHAM MUCTHANHPOBAHHYIO BO/Y, aMMHauHbIH Gydep u
20,00 mn1 0,01085 M pacteopa D/ITA. UsGeitok DJATA orrurposanu 0,01292 M pacreopom xXJlopraa
MarHus, Ha THTpOBaHWe M3pacxonosand 5,47 ma. PaccuMmTaTh HMCXOZHYHO KOHUeEHTpaumio (r/)
pacTBopa xnopria Hukens (orser 1,897)

o5

2 b TR

5.)‘!

1. B YEM PA3JIMYUE TEPMHHOB «XUMWUYECKHE METOABI AHAJIM3A» U «METO[bl XMMHUYECKOIO
AHAJIM3A».

TTPUHLMIT AEMCTBHUA UHAMKATOPOB B KOMITIEKCOHOMETPUH. [IPUBEJMTE MMPUMEPBI.
ITpennoxkute cxemy uaeHTHQUKALNY KATHOHOB KOGANLTA, CBUHLA, 0apHA, KATBLMA W MarHHs, HAXOAAILMXCA B
CMECH,

PAccunTAMTE PH CMECH 0,1 M ALIETATA HATPHSA M 0,1 M YKCYCHOWM KUCJIOTHI.

KAKYIO MACCY METAJUIMUECKOIO LIMHKA CJIEAYET B3$Th JUISl MPUFOTOBJIEHUS 100 MUT
PACTBOPA, YTOBbl HA TUTPOBAHHME 20,00 MJT EFO PACXOAOBAJIOCH 20,00 0,2000 M DJITA
(oTBET 1,31)

W

R

Jlis  yCrewHOro  BBUIOJHEHHST CAMOCTOSTENLHOM pPabOThl  CTYACHTAM —pPEKOMEHIYIOTCS
cieayrmme yueOHo-MeTOIMYecKHe HCTOUHUKH

1. Bacunses B.I1. Ananurudeckas xumus, B 2-x k4., M.: lpoda, 2002.

2. Bacuises B.I1. COopuuk 3aa4 o aHanuti4yeckoil xumuu, M.: JIpoda, 2002,

DOHI OUCHOYHBIX CPEACTB Ul MPOBEJEHUs aTTECTALMM YPOBHA CQOPMHPOBAHHOCTH
KOMIETEHLHH 06yJaromuxcs Mo AUCHUILUINHE 0QOPMIIIETCS OTAE/BHBIM JIOKYMEHTOM.

PeiiTunr-konrpoan 4 cemecrp

Peiimunz-xonmpons Nol
Amomnan cnexkmpockonun

I.IloscuuTe  clefyromMe  TepMHHBI:  CTAHOHAPHOE  COCTOSHHE, OHEPreTHYeCcKHe
YPOBHU, OCHOBHOE (HOpPMaNbHOE) COCTOsHHE, BO30YXKIEHHOE COCTOSHUE, NOMIOMEHHE,
ucIyckanue, (OTOH, IJTMHA BOJHBI, YaCTOTa, BOJHOBOE HYHCJIO, CIEKTpalbHAs JHHHS,
MHTEHCUBHOCTE CHEKTPAJIBHOH JIMHMH, 34CENE€HHOCTh 3HEPTETHYCCKHX YpPOBHEH, CIIEKTp
TMOTJIOIIEHHUS, CIEKTP UCIYCKaHUS,

2.00bACHHTE TPOUCXOXKICHHE CIICKTPOB HCIYCKAHUS (SMHCCHOHHBIC) W IOTJION(EHHS
(abcopOumnoHHEIE) ATOMOB, MOJIEKY, HOHOB, AAEP C NMO3UIMIH KBAHTOBOMN TEOPHH.

3. Kaknmyu BeNlMUMHAMH XapakTEpPU3YIOTCS JNHHHM MIM TOJOCH, HAOMIONaeMble B
CHEKTPaX HCIYCKAHHA WJIH MOrJIomeHus?

4.Kaxue THIBI 1€PEX0I0B B MOJICKYJIC BBI3BIBAIOTCS MOTIOMEHUEM 4) yIAbTPpaduoIeToOBOro,
0) BuanumMoro, B) HH(ppaKpacHOTo U3IydeHU?

5.Kakoil obnactu criekTpa COOTBETCTBYET M3y4yeHUe C JIHHOM BONHH a) 703 HM, 6) 11,5
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c™, B) 3,68 Mxm, 1) 9,25 A’ ? Kakum 9HEpPreTHYECKHM IepexoaaM oHo oTBedaer? Kakwue
METOABI aHaJIM3a OCHOBAHBI Ha ITHUX Tepexoaax”?

6.Kakue sHepreTHueckne ypoBHM M NEPEeX0/ibl U3y4aloT B a) aTOMHOH CIEKTPOCKONHH, O)
MOJICKYJIAPHOH  CHIEKTPOCKOIHH, B) ANEPHOH CHEKTPOCKONUU?

7.JIns xaKHX CHCTEM XapaKkTepHO NOABICHHE a) JIMHEHYATHIX CITEKTPOB, 4) MOJIOCATBIX
CIIEKTpPOB ?
8.Kako#i unTepBan JIMH BONH OTBEYAET ONTHYECKOMY CHEKTPATLHOMY JHAIIa30HY?

9. Kakue n3 yka3aHHBIX YaCTHL UMEIOT B CIIEKTpE JIMHUM, a Kakue morockr K, Na, CO, Ar, N»,
Ba(OH);, MnO4 ,CH3 ?

10.Paccuuraiite vacrory (I') M BOJHOBOE HUHCIO V (CM" ), COOTBETCTRYIOIIME KAaXKI(OH
U3 TIEPEYUCICHHBIX HUKE JUTHH BOJIH JJIEKTPOMArHUTHOTO wu3ayueHus: 1)400mm, 2) 17 A,
3) 0,030 em, 4)1,3.107 | 5)6,1 mMKm.

11.Paccunratite MHy BOJHBI (HM) M BOJNHOBOE uncno (oM ) uis Kakmoi w3 HepeyrciIeHHBIX
HIDKE YacTOT 3IeKTpoMarnuTHoro uanyuenn (I'):1) 1,97.10°%, 2) 4,75.10%, 3)6,23.10"°, 4) 9,56.10".
12.Cornacto onpenenenuio 13-i I'enepanbuoii koHpepeHIHH 0 MepaM U BecaMm | ceKyHua paBHa
9192 631 770 nepuojam H3/Iy4CHHs, COOTBETCTBYIOIIET0 JHEPreTHUECKOMY —MEpexXofy  MEdIy
JIByMsl CBEDXTOHKMMH YPORHSIMH U30TONA 137Cs. Paccunraiite yactoty (1), BOTHOBOE YHCIO (¢M ™
) ¥ JUTHHY BOJIHBI ( HM, MKM) 3TOTr0 TIEPEXO0/IA.

13, Haiijute BOJIHOBLIE YHCNIA, OTBEYAIOLIHE IHEPTHAM NIEPEXOI0B: 4) 100 Jix.moms™ | 0)

1 5B, B) 1 kKan.Momb ™ .

15.Beruciire  /umMHY  BONHBI  M3NyYeHHs, TOMJIOLIAEMOIO  MOJIEKYJIOH, €ClIM  SHeprys
MOJICKYJIAPHOro mnepexosia B pacuere Ha 1 moapb pasHa: a)0,001 xxan; 6) 1 xxan; 8) 30 kkanm; r) 100
KKaj1. Kakum criexTpanbHeiM Auana3oHam OTBEYAIOT 3TH JUTHHE] BOJIH?

16.B xakux obGnactax cmexTpa OYAYT HaXOAUTHCS CHEKTPAIbHBIE JIMHMH, OTBEYAFOIIHC
suepruam ( kJbx.mons ): a) 200-800; 6)10-20; 8)'0,01-0,1?

17.JioMuHecuupyromuii  3KkpaH [OIJIOLIAET  YJILTPA(HOIETOBON H3NyUeHHe ¢ JUTHHOH BOJHBI
280 HM H CBETHT 3€/EHBIM CBETOM C JUIMHOM BonHbl 508 HM. Kakyio sHepruio kaxasii ¢oToH
repesiaeT JHOMHHECLHPYIOIEMY BEILECCTBY?

18.1lpu u3nyueHun (OTOHA MOJIHAA DHEPTHs aToMa BOAOPOLA M3MEHMJIAch Ha 2,56 5B.
Kakosa JuiHa BOJIHEI H3Ty4aeMoro cBera?

19.ITpur 0b6ydeHHH NapoB PryTH DJIEKTPOHAMM SHEPTHs aToMa PTYTH yBenuumiack Ha 4,9 5B.
KakoBa /1Ha BO/IHBI H3/1y4€HHs aTOMA PTYTH MPH NEPEXOE B HEBO30YKIACHHOE COCTOIHHE?

20.Kakue 9/I€KTPOHHBIE MEPEXO/bl HA3BIBAIOT pe3oHaHCHbIMH? [louemy npu  onpenencHHH

9JIEMEHTOB METOAOM doromeTpun MIaMEHH HCIMOMb3YIOT pPE30HAHCHBIC JIHHUH,
COOTBETCTBYIOLLME I1EPEXOAM  C MEPBOro BO3OYIKIACHHOTO YPOBHSA?
21.ITouemy ISt Ka4eCTBCHHBIX AHAJTMTHYECKHX OINpEeIeHHH PEKOMEHIYIOT

HCIOJIb30BaTh YTOBOM paspsjl, a il KOMHYECTBEHHBIX - HCKPOBOM?

22.11pu xakoM crioco6e reHepanuu (IUIams, Ayra IOCTOSHHOIO TOKA, MCKPA) CIEKTPaTbHbIC
JMHKM OyyT nmpe?

23.Ilpurojina i Jiyra MOCTOSHHOIO TOKA HIIH BBICOKOBOJILTHAA HCKpA B KAYECTBE  HEIUTAMEHHOIO
arOMU3aTopa B aTOMHO-abcopOLMOHHOM criekTpomMeTpri? OTBET MOTHBHPYHTE.

24 Kakoii M3  METOJOB NpHIroJeH JUis  TMPOBEJCHHA  IOJHOTO KAYeCTBEHHOTO
aHalK3a: aTOMHO-9MHCCHOHHBIH WM  aTOMHO-aGCOpOLMOHHEIN?

25.Kakune (GpakTOpsl BAHAIOT HA CTCIICHb ATOMU3AlHH BEI[ECTBA B TIAMEHH?

26.Kakoil npoueHT aToMOB ONpeNeTAEMOr0 3JEMEHTa YYacTBYeT B (hOPMHPOBAHHH
aHAJMTHYECCKOrO CHIHaNa a) B IVIAMEHHOH SMHCCHOHHOM cleKTpoMeTpuH, 6) B aTOMHO-
a0COpOLMOHHON CIEKTPOMETPHUU B IUIAMEHH?

27.KaK yBEIMYATHL TMCCONMAIMIO OKCHIAOB H CHAPOKCHJAOB METANNIOB, 00pasylomMXcs B
miamesu?

28.Kak BiusieT MOHM3AlMS ATOMOB B IUIAMEHM HA PE3YJNBLTATHI ONpeJIeNIeH s IeMEHTA a)
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aTOMHO-OMHCCHOHHBIM METOZOM, 0) aroMHo-abcopbumonHbIM MmetogoM?  Kakumu npuHemamu
MOYHO [101aBHTh HOHH3AIHIO ATOMOB?

29.Y10 Takoe HOHM3ALMOHHBI Gyhep?

30.Kak Bnusier mpucyrcrBueconeii Al B pactBope Ha ompuenerne Ca M Sr SMHCCHOHHO-
doromeTpuyeckum meTogoM?

31.Kakue roproume  cMecH  HCOONB3YIOT IS ONMpenAesieHHs  WIEJIOYHBIX U

IEJI0OYHO-3EMENBHBIX JJIEMEHTOB METOAOM 9MHCCHOHHOH boTomerpun
IIAMEHH?
32.Kaxoi u3 IBYX METOJI0B: [1aMEHHO-3MHCCHOHHBIH Hin aTOMHO-

abcopOLMOHHBI NpeodTHTeNeH Mpu onpenenennu K, Ba, Be, Ti, V?

33.Ilouemy  mpu  ompemesenmn Pb W Zn  npeamouTHTENeH  IiaMeHHbI
aTOMHO-a0COpOUMOHHBIA METO, a HE TIAMEHHBIH aTOMHO-3MHCCHOHHEIH MeTOa?

34.Yro Takoe BHyTpeHHHH cTaHaapt? [l 4ero ero Uenoms3yror?

35.Kaxum TpeOOBaHMAM JIOJKHA YIOBIIETBOPSATH rOMOJIOrHYecKast napa
JTHHMI?

36.Paccumraiite Kod(GUUMEHT aTOMHOTO NOJIONIEHHS LMHKA, €CH TPH €ro KOHUEHTPAIHH B
pactsope 1*10 r/mn 3suauenue ontuyeckoit motHoetn 0,512 (anuna memm ropenku 10 cm).

Petimunz-xonmpons No2

Monexyaapno-abcopbyuoHHaa cnekmpockonus

1. KakuMH BelMYHHAMH XapaKTEPU3YIOTCS [OJOCHI IOrJOLIEHHS B MOJEKYJISPHbBIX
abcopbunounbix cnexkrpax? Kakas pasHHLA MeX/Jy HCTHHHBEIM M CPEJHHM MOJISPHEIM
K03 pULEEHTOM HOTJIoLEHHS?

2byner nu HabmiomaThes IS KaXAOro W3 [PHBEIEHHBIX HHXE pPacTBOPOB
OTKJIOHEHHE oT 3aKoHa Byrepa-Jlamf6epra-Bepa H Kakoe:
OTPULIATENILHOE, MONOXKHUTENbHOE? pacTBOP caboil KHCIOTHI, MOTJIONIAET HEJUCCOLMHPOBAHHAS
(opma; pacreop akBakomiuiexca M(H,0),, Haxoasierocs B paBHOBecH ¢ Komiuiekcom ML,
MOIJIOWIAET aKBAKOMILJIEKC.

30lpy  KkakmXx  AAMHAX ~ BOJH  CJEAYET  M3MEPATh  ONTHYECKYI0  IUIOTHOCTB

pacTBOpoB  MpH  (HOTOMETPUYECKOM  aHalM3€  CMECH  BEIIECTB,  ECJIH MX
CIEKTPBI IIOITIOMIEHU S HAKIIA(BIBAIOTCS APYr Ha Apyra?

4 Kaxo# BApHUAHT crnexrTpodoromerpun cinenyeTt BBIOpATh, eclu
rnaBHBIM ~ TpeGoBanuem  sBisercs  a)  GBICTPOTAa  BBINOJHEHMS, 0)  BBICOKAs
TOYHOCTE  NPH  JOCTATOYHO  BBLICOKOM  COJEpIKAHMM  DIIEMEHTa, B)  ydeT
BIMsAHUA GoHa?

5.4To MCII0JIL3YIOT B KauecTBe pacTBOpa CpaBHEHHS npu
audpepeHyHanbLHOM criocobe H3MEpPEHUA ONTHYECKOU IIIOTHOCTH, eclu
OCHOBHOM 3aKOH CBETOINOTIJIOIIEHHUS a) BEITOIHACTCA, O) HE BBIIOAHACTCS?

6.Ha omHoM pucynke B  koopauHaTax  A-A u30bpazuTe  MPOU3IBOJILHBIM
CEeKTp NOTIOIIEHHUS boromeTpupyemoro pactBopa (nmeer OJHY noJiocy

MOIJOMIEHUs]) M CHEKTP MOIJIOUICHUs] CBETO(UILTPA, HEOOGXOMMMOTO JUls aHAIM3a 9TOrO
pactBopa.

7.Kakue 3aKOHBI JieXXaT B OCHOBE CHEKTPOGOTOMETPHUYECKOrO OMNPEENCHHsS KOHCTAHT
XHMHUYECKUX PABHOBECHI?

8.[lns1 onpeienenust HUKeNA B BUAE AUMETHIINIMOKCHMATA HABECKY CTalH, conepxaineit 0,5 %
Ni, pactBopunu u pas6asunau no 100,0 mu. K amukpote 5,00 mu poGaBunu HeoGX0MMBbIE
pearents! 1 pasbasuiiu 10 50,0 mi1. OnTHYecKas MIOTHOCTH onpenensercs npu 470 uM B KioBeTe ¢ /
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= 2,0 cM. BerunciiTe HaBecky CTanu, €ciy onTuMaibHoe 3nauenne A=0,435, a €=1,3'10 n.mons™ M
[

9.0nTHueckas MIOTHOCTh  pacTBopa koemna (M = 212,1), conepxauero 1,000 mr
NpoTOHHpOBaHHOM (opmer Koenna B 100,0 mu, pasua 0,510 mpu aune Boarsl 272 um (7 =1,0 cm).
Hagecky pactsopumoro kode 2,500 r pactsopuinu 8 500,0 Mt Bostbl. AnmkBoTy 25,00 M OCBETIMIHN
cTaHAapTHBIMH TipuemamMu U no6asus 0,1 M H,SO4, pasbasunu no 500,0 M. Ontuyeckas mioTHOCTE
3TOro pacTBopa B TeX e ycnoBusx pasHa 0,415, Paccuuraiite Monspueiit koo GHLUHEHT NOTIOMEHNS
Kotenna u ero conepkanue (I/kr) B Kode.

10.Mosnspapiii koo GUUMENT TOTrIOMIEHHsS KOMILIekca Be c aueTunaneroHoM mpu 295
uM pasen 3,16.10" mmoms™ oM’ . Kakoe munumanbmoe comepxkanue Be (% wmacc.) MoxHO
ompenenuts u3 Haseckd 1,0000 r, pactBopenno#t B 100,0 Mi, npu M3MEpPeHHMHM ONTHYECKOH
mioTHocTH Ha cnektpodortomerpe npu /=10,0 cM. MunumanbHOe 3HAYEHHE ONTHYECKOM
IUIOTHOCTH, KOTOPO€ MOXHO H3MEPHTH ¢ HEeOOXOMMMOH TOYHOCTBIO, cumrarth paBHeM 0,010.
Mm.(Be)=9,01.

11.0ntuveckas nnotHoers 0,15 M nukpara matpua B 1M NaOH, o6yciosienHas
MOTrJIOLICHHEM MHKpaT-duoHa (MUKPUHOBasA KHciaoTa He mornmowaer) pasua 0,419. B Tex sxe
YCIIOBHSIX ONTHYECKasd MJOTHOCTB 0,30 M pacTBOpa IMKPHUHOBOH KHMCJIOTBI paBHA
0,531.PaccynTaiiTe KOHCTAHTY KMCIOTHOCTH MUKPHHOBOH KHCIIOTEL.

Peiimunz-xonmpons Ne3

Monexyaapno-amuccuonnans crekmpockonus

1. TTouemy IpH KOMHAaTHOH TeMIlepatype NTIOMHUHECUUPYIOT HE BCE
BelecTna’?

2. SlBnseTcs nu JNIOMUHECHEHLUS PABHOBECHBIM [1POLECCOM?

3.Uem oObsicHseTcs Gosee BHICOKAS CENEKTHBHOCTD JIIOMHHECIICHTHEIX METO 0B @Haiu3a 10
cpaBHenuio ¢ dotomerpuueckumu? Ilouyemy duyopecueHTHLIE METOAbl aHAIH3a
YYBCTBHUTE/IbHEE (DOTOMETPHUECCKUX ?

4.Tloyemy mpu (ayopecUeHTHBIX ONPEAENCHHSX IPEAbSBISIOT NOBBILIEHHbIE TPEGOBAHMUS K
YUCTOTE PEaKTHBOB H IOCYIBI?

>.Ilouemy Bun criekTpa (JIyOpECLEHIINY HE 3aBHCHT OT JUTWHBI BOTHBI BO30YXKIAOLIEro H3Tydenus?

6. ITouemy IpagyHpOBOYHbIH rpabpuxk  npu (JIyOPeCLEHTHBIX ONPCACICHUAX JINHEEH B
OrpaHMuYEHHOM HHTEepBaJie KOHLEHTpauui?

7. Kak H3MEHsETCA HHTEHCHBHOCTh bayopecuenunu IpH MOHWKEHWH
TeMIIepaTypel?

8. Tlouemy Jlamity HaKaJTWBaHHA penko HCIIO/IB3YIOT B Ka4ecTBe UCTOYHHKA
H3ITy4eHHA B (DTYOPSCLCHTHOM aHai3e?

9. Ilouemy HEJIb3s JOIIro OCBeELIATh ¢dnyopecuupyromue pacTBOpEI [pu

npoBeieHNH (IyOPECIEHTHBIX OMpeNeTeH A7

10.B xaxmx chyyasx cobmomaeTcs npaBuiio 3epKalibHOM CUMMETPUM CHEKTPOB IMOVIOLICHHS H
duryopecueHumn?

I1.Kakue XapakTepHCTHKH JIFOMHHECLUEHIHH 3aBHUCAT OT UIMHBI BOJHBI BO30YXKIAIOUIEro CBETa M
noyemy?

12.Uro Gonbiue: KBaHTOBBI WIM SHepreTHueckuit BEIXOJ (yopecieHimn? [Touemy?

15.Paccuuraiite MuHHManbHOe cojepikaHHe UMPKOHHA (%), KOTOPOE MOMKHO ONPEIENHTh
JIOMHUHECIIEHTHBIM METOZIOM B BHIE KOMIUIEKCA C MOPHHOM MOJIB3YACH CIIEMYFONUIMMH JAHHBIMH

-naBecky Maccoit 0,1000 r nepesesnu B MepHYIO K010y eMKoCThIO 250,0 M,

- MaxkCUMasbHOM  BenuuuHe  perucTpupyemoro  Gororoka, pasHo# 250 MKA, oTBedaeT
KOHIeHTpaus nupkorus 0,1 Mxr/mi;
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- MHHHMAaJIbHAs BeJIMYHHA toToToKa, perucTpupyemas MUKpoaMIlepMETPOM, paBHa |
MKA.

Bonpocel k CPC 4 cemectp

1. Paccumraiite jimuHy BoaHBI (HM) M BOJHOBOE YHCIIO (CM" ) JUIS KaXKAOH W3 NePENCIICHHBIX HUKE
YaCTOT HMeKTpoMarHuTHOro manyyeny (Fm):1) 1,97.10%, 2) 4,75.10", 3) 6,23.10'%, 4) 9,56.10".

2. Cornacuo onpezenenuio 13-4 MenepanbHoil KOHpepeHUUU 0 Mepam 1 BecaM | cexynia pasHa 9
192 631 770 nepuonam W3ay4EHHs, COOTBETCTBYIOWIEr0  JHEPreTHYECKOMY  NEPEXOAY  MEXLy
JBYMS CBEPXTOHKHUMH YpOBHsMH n3otona ' Cs. Paccunraiite yactoty (I'1), BOIHOBOE UHCIO (CM™
) ¥ JUIMHY BOJIHBI ( HM, MKM) 3TOrO Hepexoa.

-

3. HaitauTe BOJTHOBbIE YHCIIA, OTBEUAIOIIME DHEPIUAM IIEPEXOIOB; a) 100 Jx.mons™ , 0)
1 3B, B) | kxas.Monb™ .

4.BbluicimTe JUIMHY BOJIHBI H3ITyHCHHS, MOIJIOIIAEMOTO MOJIEKY/IOH, €C/IM SHEPrHst MOJEKYJISAPHOIO
nepexoaa B pacyere Ha 1 monb pasua: a)0,001 xxan; 6) 1 xkan; B) 30 kkan; r) 100 xxan. Kakum
CHIEKTPAJILHBIM JIHANa30HAM OTBEYAIOT 3TH JJIHHE] BOJH?

5.B kakux obnactix crexrpa OyayT HaXOAWTLCS CMEKTPalbHbIE JIMHHM, OTBEYAIOLIME SHEPTHM (
kJlx.moib ): a) 200-800; 6)10-20; 8)'0,01-0,1?

6.JlOMMHECIMPYIOIIMIA  5KpaH TOTJIOIIAET  YJLTPaQHUONeTOBOH U3jydeHue ¢ AIuHoi Bomusl 280
HM M CBETHT 3€JICHBIM CBETOM ¢ JUIHHOM BoaHEL 308 M. Kakyro sHepruio kaxnasid poToH nepemaer
JIFOMHHECHMPYIOLLEMY BEILECTRY?

7.Ilpu n3nydyenuu GoToHA NMONHAS JHEPrHsS aTOMa BOAOPOAA M3MEHHIAch Ha 2,56 3B. Kakona
JUIHHA BOJIHBI H3JTy4aeMoro ceera?

8.IIpu obmmyyeHHH napoB PTYTH 3NEKTPOHAMH 3HEPrHs aToMa PTYTH yBenauuunack Ha 4,9 3B. Kaxora
JUIMHA BOJIHBI U3JIyYEHHs aTOMa PTYTH IIPH [IEPEX0Je B HEBO30YI)KAEHHOE COCTOsHHE?

9.Kakne 3/1eKTpOHHBIE IEPEX0/IbI Ha3bIBAIOT pe3oHaHCHBIMU? [ToueMy NpH  OTIPEICNIEHHH  3NIEMEHTOB
METOJIOM (boromeTpun MJIAMEHH MCIOJb3YIOT PE30HAHCHBIC JIMHHH, COOTBETCTBYIONINE
MepexoiaM ¢ MEPBOro BO3OYKAECHHOIO YPOBHS?

10.IToyemy s KauyeCTBEHHBIX  AHAJIMTHYECKUX  ONpPEICTEeHHH PEKOMEHIYIOT HCIIOIL30BaTh
JIyrOBO#M pa3spsii, a Il KOJIM4YECTBEHHBIX - HCKPOBO#?

11.I1pn xakom cmocobe reHepauuu (Iuiams, JAyra MOCTOSHHOTO TOKa, UCKPA) CMEKTPAILHBIE TUHUH
OymyT wmpe?

12.ITpuroana nu Ayra NOCTOSIHHOIO TOKA HMJIM BBICOKOBOJIBTHAs MCKpa B Ka4yecTBE  HEIMIAMEHHOTO
aTOMH3aTOpa B aTOMHO-a0COpOUMOHHOM criekTpomeTpun? OTBET MOTHBUpYHTE,

13.Kakoi W3 METONOB MNPHIrOAEH U [POBECACHHUS IOJHOIO KauCCTBEHHOIO  AHAIM3a:
aTOMHO-3MHCCHOHHBIH MM  aTOMHO-a0CcOpOUHOHHBIH?

14.Kaxue GakTopel BAHAIOT HA CTENEHb aTOMH3AIHMH BCUISCTBA B IUITaMEHH?

15.Kako¥ mpoumeHT aTOMOB ONpPEACNIEMOTrO 3JIEeMEHTa Y4YacTBYeT B (JOPMUPOBAHHU
AHAJIMTHYCCKOrO CUI'HAlla a) B IUIAMEHHONW DMHUCCHOHHOH crmeKTpomMeTpuH, 6) B  aTOMHO-
a0COpOLHMOHHOH CHEKTPOMETPHHM B TIIIAMEHU?

16.Kak yBeIMYHTh OMCCOLHALMIO OKCHIOB M THADOKCHIOB METAIIOB, 0Opa3yloUXCsS B
IIaMeHHu?

17.Kak BAuMseT MOHU3ANUA aTOMOB B IJIAMCHHM Ha PE3yJbTAThl ONPEJAENEHHS DJIEMEHTA )
aTOMHO-3MHCCHOHHBIM MeTO/IoM, 0) aromHo-abcopOuuoHHeIM MertomoMm?  KaxuMu mupneMamu
MOJKHO MOJABHTH HOHH3ALMIO ATOMOB?

Jlng  yCHEeIHOro  BBINOJHEHHS CAMOCTOATENBHOM paGoThl CTYAEHTAM PEKOMEHIYIOTCS
ClIeaYIolHe yqeﬁﬂo-memﬂuqecxue HCTOYHHKH:
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1. Bacuibes B.I1. Ananmutnueckas xumus, B 2-X KH., M.: Hpoda, 2002,

2. Bacunses B.I1. Coopnuk 3aa4 mo ananuiueckoit xumuu, M.: Hpoda, 2002.
QOHZ  OUEHOYHBIX CPEACTB /IS [POBEJEHHS ATTCCTALMH  YPOBHSA chOpMHPOBAHHOCTH
KOMITETEHIHH 00y4aIOMUXCA 10 UCUUITHHE 0(POPMIISETCS OTACNBHBIM JOKYMEHTOM.

Bonpoce! k sx3ameny 4 cemectp

l.

2,

Kakue n3 anementor Li, Cs, Mo, W, Cu, Zn, As, P u Se NPEMOYTHTENBHO ONPEIeAT: aTOMHO-
SMHCCHOHHBIM, & KaKHe aTOMHO-a0COpOIIMOHHBIM METOaAME?

Kaxkoit crioco® onpenenenus KOHUEHTpaLHH (POTOMETPUUECKUM METOOM IpPEIOYTHTENBHO
HCIIO/IB30BATE ) JUIsl AHATM3A CTOYHBIX BOJ HEU3BECTHOTO COCTABa; 6) sl aHAIH3a pacTBOPOB ¢
BBICOKOH HOHHOM CHIION; B) [UIsL ONpeNeseHHus BBICOKHX KOHLIEHTpalui omnpeaensieMpIX
HHTPENUEHTOR?

Kakomy cnektpockonmueckoMy MeTOLy Bbl OTJQfuTe NpPEANOYTEHHE H no4YeMy MpH
ONpesie/IeHUH KaJIMUs B r1o4se?

Jns onpeznenenus jxeneza B KOHLUEHTPHPOBAHHON CEPHOM KHCIIOTE B BHeE cyiaehocanuunnaTa
HaBecKy nomMemarot B Kooy 100 mui, 100aBnsaoT HeoOXOMUMbIE PEaKTHBBI U JIOBOJAT 0 METKU
BOJON. M3MepsroT ONTHYECKYIO IMIOTHOCTH B KIOBETE C TOJILIMHON cios 1 oM npu 420 aMm
(MonsIpHBIH KO3 dunHenT cBeTonoromenus paren 6000. PaccuuTats Maccy H4BECKH KHCJIOTBI
AT aHAJIKA3a CCJI ONTHYeCKas IIOTHOCTE paBHa 0,435 a maccosas noms xenesa 0,005 %.
Onpezenuts MaccoBylo JIONMO 0I0Ba B TOMATHOH macte, eciau HaBecky 10 I 03071HAM | 3011y
pactBopuny B kon1de Ha 100 it [l ananusa oto6pain 10 Mt nostydeHHoro pacTsopa 1o6asuiu
HEOOXOMMBbIE PEaKkTHBBI, paszbaBuin 10 50 M u M3MEPHIIH ONTHYECKYIO IUIOTHOCTE B KIOBETE C
TOJIIIMHOK cios 3 M, KoTopas okasamack pasmoif 0,5. Jlis MOCTpOeHHS TpagyHpOBOYHOIO
rpapuka B MepHble KOJIOLI Ha 50 Mn BBenu 2, 4, 6, 8, 10 MJI CTaHZAPTHOTO pacTsopa 0JioBa ¢
KOHLEHTpauueH 1 Mr/mi, nobaBuiIn HEO6XOAUMbIE PEAKTHBEL, JOBEIN KOJIOLI 10 METKH BOJOH H
M3MCPHIIH ONTHYECKYIO MJIOTHOCTh B KIOBETE € TOMIMHON ciost 3 oM. Ilomyumsm ontuyeckue
ninotHocetu 0,2; 0,4; 0,6; 0,8 u 1,0,

[TOYUEMY METOIbl ATOMHOWM ABCOPELIMM U ATOMHOW 3MHCCHM OTJIMUYAIOTCS BbICOKOM
WU3BUPATEJIBHOCTbIO?

Kakne Meronbl aHanm3a MOXHO MONYYHTb, €CIH HMETh CIEAYIOUIHE Y3IIbI npubopa
Matepransl: Y ®-HCTOUHUK, MOHOXPOMATOP, IUIaMs, (POTOINEMEHT, AHANH3MDPYEMBIN pacTeop,
pacnbuIgIolIee yCTpoiCcTBO, HaOOPEI peareHToB, KIOBEThI?

Kakomy cnextpockonuyeckoMy MeTOLy Bbl OTHAAHTE MPEANOYTEHHE W nouemMy IpH
onpejenesuy GocdaroB B CTOUHEIX Bogax?

JI1sl IPUTOTOBIICHNS CTaH/IAPTHOrO PacTBOpa WHpPKOHHUs Hasecky ZrOCL.8H,0 Maccoii 0,3533 r
pacTBopuan B 100 Mn consuoit xucnotsl. B Mepubie kon6u1 50 Mt momecTunm 1,0; 1.2: 1.5; 1,.7;
2,0 M cTaHapTHOrO pacTBOpa, NpHGABUIH PEAKTHB W JOBENH JI0 METKH BOIOM. H3amepunu
ONTHYECKHE IMIOTHOCTH OTHOCHTENILHO IEPBOro pactBopa. IToMy4HIH ONTHYCCKHE IUIOTHOCTH
0,10; 0,235; 0,33; 0,47. HaBecKy UHPKOHHEBOTO CILIABA MACCOH 0,112 r pactBopunu B konbe 50
MJI, 0TOOpany 2 M, noGaBHIIM PEaKTHB M JIOBENH 0 METKH. M3mepuiu onTHYECKyIO IIIOTHOCTE
¥ OHa OKa3anach paBHO# 0,32. BEIMHCIHTE MaccOBYIO JOMIO MPKOHHSA B CILIABE.

A1 nocTpoenus rpagyupoBodHOro rpadUka B KoopaHHaTtax A — ¢ B MepHble Konobr 250 mi
nomectunn 1135 12; 13; 14 u 15 ma crauzapTHoro pactsopa, coxepikautero 1,25 Mr/ma Maprauia
¥ OKHCIMIM Maprasen Jo rnepManra€ara. ONTHYECKYIO MIOTHOCTH H3MEPHIH OTHOCHTEIBHO
pacTBopa, coaepiauiero 12,5 mr mapranna B 250 MJI M [OJyYHIIH ONTHYECKHE ILIOTHOCTH 0,2
0.4;, 0,6; 0,8 u 1,01. Hasecky pysr Maccoit 0,5 r pactopuiu 1 pas6asuiu pactBop g0 1000 M.
B 50 mn ¢unbrpaTa OKHCIMIM Mapramer 0 MepMaHraHATA M pazbaBunu pactBop xo 250 mu.
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Vi3MepHiIM ONTHYECKYIO MIOTHOCTE M OHA OKa3anach paBHOM (,32. BEMHCIHMTH MACCOBYIO OO
MapraHia B pyJe.

YKAXWTE OCHOBHBIE MPEMMYIIECTBA W HENOCTATKWM METOJOB ATOMHOM ABCOPBLIUM U
ATOMHOH 3MUCCHH.

Kakolt u3 wMerosoB Gonee 4YBCTBHTENEH M IOYEMY: aTOMHO-abCOPOLMOHHBIN Wi
(horoMeTprYeCKHiT?

Kakomy cmexTpockonuueckoMy METOJly BLI OTAAAWTE MPEANOYTEHHE H MOYEMY IIpH
OIpPE/IC/IEHUH CY/Ib(ATOB B CTOYHBIX BOJaX?

OnpezenuTh MaCCOBYIO JONIO PTYTH B MOJIOKE, €ciii HaBecKy 10 I 0301IMIM U 301y PacTBOPHIIH B
konbe wa 100 mu. Jlns anamusza orobpamu 10 M moNyuyeHHOro pacTBopa A0OaBHIH
HEOOXOMMBIE PeaKTHBBI, pa3baBHIN 0 50 MIT U U3MEPHIIH OITUYECKYIO MJIOTHOCTh B KIOBETE C
TO/IIMHON CJost 5 ¢©M, KoTopas okasanack pasHoi 0,2. JIns mOCTPOEHHs I'paaydpOBOYHOrQ
rpaguka B MepHble konOsl Ha 50 M BBenu 2, 4, 6, 8, 10 MJ1 cTaHAapTHOTO pacTBOpa PTYTH ¢
KOHLEHTpauuei 1 ur/mn, nobasunyn Heo6X0AMMBbIE PEaKTUBBI, JOBEIHM KOIOBI 10 METKH BOION H
M3MEPHIIH ONTHYECKYIO MJIOTHOCTh B KIOBETE C TOJNLUMHOI ciiost 5 cM. [lonyuniin onruueckue
nnotHoeru 0,2; 0.4; 0,6; 0,8 u 1,0.

Ilocne pacteopenns 0,25 r yyryna pacteop pas6asunu a0 100 M. B tpu MepHbie kKonGs1 Ha 50
MJT TIOMECTHIIH IO 25 MJI 3TOTO pacTBOpa M J00aBH/HM : B IEPBYIO KOJIOY CTaHAAPTHBIN pacTsop,
cozepxkamui 0,5 Mr Tutana, 106aBUIIK NEPOKCHIT BOAOPO/A, BO BTOPYIO — MEPOKCHA BOAOPOAA, B
TEPTBIO — BOJY (HYJIeBO# pacTBop). PacTBOphI pa3baBuiu 10 METKH BOAOH H (JOTOMETPHPOBAIN
JlBa NEPBBIX PAcTBOpa OTHOCHUTENBHO Tperbero. [lomyunnu 3HaYeHHS ONTHYECKOH MIOTHOCTH:
Axier = 0,65, Ay = 0,25. PaccuuTaiiTe MaccoBYFO OO THTAHA B YYTYHE.

MOXHO JI1 METOJZAMMW ATOMHOW CIEKTPOCKOITHW ONPEJENSTh HEMETAJIJIBI H OPTAHUYECKHWE
BELLECTBA? OTBET MOTUBUPYMTE.

Kakumu npuemamu B oTOMETpHYECKHX METOAAX aHaIW3a HeoOXOLMMO I0Jb30BaThCH, YTOOLI
[10I14CTh B ONTHUMANILHBLIH MHTEpPBANl ONTHYECKOH TMIOTHOCTH aHaNH3UpyeMoro pactBopa? Uemy
paBeH 3TOT UHTEpBA?

KakoMy CIEKTPOCKONIMYECKOMY METOAY BBl OT/IQJIUTE NPEANOYTEHHE W IOYeMy IIpH
OnpencyieHHH CBHHIIA B BOB,[{YXC?

PaccunTaiiTe MaccoByro J0JNO Kaublus B Monoke. HaBecky monoka 10 r pazGasunu Bonoi 0
500 M1 ¥ pacnbUIAIM B IIaMs FOPENKH muaMeHHoro GotoMerpa. [Tonyunn 3HaueHne CHITBI TOKA
50 MA, a IpH pacnbUIEHHH CTAHAAPTHOIO PacTBOpa KalblHA ¢ KOHIeHTpauued 10 Mxr/mn — 55
MA.

OnpejlenuTh MAacCoBYIO JIONIO MarHus B cyxodpykTax, ecnu HaBecky 10 r osonunu u 301y
pacTBOpunH B konbe Ha 100 mu. J{ng ananuza otobpanu 10 Ma noy4yeHHOro pacTBopa 1o0aBuIn
HCOGXOI[HMBIG PCaKTHBEI, p%ﬁaBHHH A0 50 mMnu HU3MEPHITH ONITHYCCKYIO IMJIOTHOCTE B KHOBETE C
TOJNIMHOA ciiod 3 ¢M, koTopas okaszanacek pasHo# 0,2. JIng MOCTpOeHHs TIpaXyHPOBOUHOIO
rpajguka B MepHbIe K0NOBI Ha 50 M BBenu 2, 4, 6, 8, 10 MaI cTaHZAPTHOrO PACTBOpA MarHus C
KOHIECHTpauei | MKr/Mi1, nobasuimn HeoOX0AMMBIE PeaKTHBEI, JOBEIH KONOBI JI0 METKH BOJOM H
M3MEPHJIH OINTHYECKYIO MIOTHOCTHL B KIOBETE C TONmMHON ciod 3 oM. [Tonyuunu ontuueckue
mrotHoctu 0,2; 0,4: 0,6; 0,8 u 1,0.

B KAKHMX CIYUASIX B METOLAX ATOMHOM CIIEKTPOCKOITMK MCIIOJIb3VETCS [UJIAMEHHbBIA M
BECTJIAMEHHBIH ATOMHU3ATOPbI?

Kak nsmMeHuTCA OonTHYecKas [IJOTHOCTh, €C/IH HHTEHCHBHOCTH CBETOBOLO MOTOKA HCTOYHHKA
M3JIy4eHHs YBEJHYHTB B 2 pasza?

KakoMy crexTpockonuuyeckoMy METOAY Bbl OTJAQJUTE [PEANOYTEHHE U [OYEMY IIpH
ONpEACICHHH MBILILAKA B noyee?

OnpenenuTe MaccoBylO AONMIO MapraHua B cyxo(pykrax, ecin HaBecky 50 r 030/MIH W 301y
pactBopuiu B k0s16e Ha 100 mn. [t ananuza otoGpamu 10 M mosiy4eHHOT0 pacTBopa A00aBHIH
He0OX0AUMEIE peaKTHBbI, pazbaBmiin 10 50 MJI U U3MEPHIIH ONITHUYECKYIO TIIOTHOCTH B KIOBETE C
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TOJIUMHON cNos 3 cM, KoTopas okasanach paBHOH 0,2. Jlisi 1OCTpOeHHs rpajyMpOBOYHOIO
rpaduka B MepHbIC KOJIOBI Ha SO M BBenH 2, 4, 6, 8, 10 MJ1 cTaHapTHOTO PacTBOpa MApraHua ¢
KOHUeHTpauueh 1 Mxr/mi, 100aBUIH HEOOXOAUMBIC PEAKTHBEI, HOBEIH KOJIOBI /10 METKH BOJOI 1
M3MEPUIIH ONTHYECKYIO IJIOTHOCTh B KIOBETE C TONIMHON ciog 3 cm. TTonyuuinn ontuyeckue
miorHoctu 0,2; 0.4; 0,6; 0,8 u 1,0.

HBa obpasua HedTH, cTaHAApTHBIA M aHANM3HpyeMbId Maccodl mo | r pasbasumm B 10 pas
METHIN300YTHIKEHOM M PAcTIBUIMIIM B IVIAMEHH aTOMHO-abcopOLHOHHOTO CreKTpohoTOMETpa.
OnTHyeckas IVIOTHOCTD JIMHUM BaHaus Ui 06pasiia ¢ U3BECTHBIM coziepikanueM BaHagust 0,01
% cocrasuia 0,740 u nasa obpasia ¢ HeM3BECTHBIM comepxkanreM 0,52, BuaucauTs MaccoByio
IOJIIO BaHAIUs B HE(PTH.

B YEM TMPUHLIMIMAANBHOE PA3JIMUYME METOJIOB MOJIEKYJISIPHOH ABCOPBLIMM U ATOMHOWM
ABCOPBLIIM?

M3sMeHMTCs I ONTHYECKAs IJIOTHOCTH, ECIIH CBETONPOITYCKAHHE YBETHYUTE B 3 pa3a?

Kakomy CHEKTpOCKONMYECKOMY METOAY BBl OTAAIMTC MOPEANOYTEHHE U I[OYEMY IIpH
onpeAe/eHUH HUKEJIS B nouBe?

Paccunraiite MaccoByio JI0MII0 PTYTH B MOJIOKE, ONpeensIeMyio METOAOM aTOMHOIT abcopOLuy.
Hasecky monoka 10 r pazbasunu Bomoii no 500 Myt ¥ pacnpUisiid B IUIaMsi TOPESIKA aTOMHO-
abcopbuuonHoro cnekrpodoromerpa. Ilonmyyunu 3navenue ontuueckoii miotHoctu 0,12, a npu
pacIbUIEHUH CTAHIAPTHOTO PacTBOpa PTYTH ¢ KOHUEHTpauuen 1 Hr/mn — 0,15,

OnpenenuTe MaccoBylo A0/i0 MonubieHa B cyxodpykrax, ecnd HaBecky 10 I 030/1MI4 H 3011y
pacteopuiu B kon6e na 100 mn. [{ng ananuza oroGpanu 10 M momydueHHOr0 pacTBopa 100aBuIiu
HeoOXoMMBle peakTHBhI, paszbasunu 10 50 M 1 U3MEPHIIH ONTHYECKYIO MJIOTHOCTH B KIOBETE C
TOJILUMHOK cnos 3 c¢M, KoTopas okasanack pasHoit 0,2, JInd MOCTPOCHHS IpalyHPOBOYHOIO
rpaduka B MepHbIe KoaObl Ha 50 Mi1 BBeau 2, 4, 6, 8, 10 M1 cranaapTHOro pactBopa MojubaeHa
¢ KOHIEHTpalyei 1 Mkr/mi, 1o0aBuIu HeOOXOAUMbIE PeaKTHBEI, JOBEIH KOJIOBI 10 METKH BOLOM
¥ U3MEPHIIH ONTHYECKYIO MJIOTHOCTh B KIOBETE C TOMINUHOI ciost 3 cM. [Tonyumnn onrtuyeckue
miotnoetr 0,2; 0,4; 0,6; 0,8 u 1,0.

B YEM TPUHLMITUAJIBHOE PA3JIMYUE METOJIOB MOJIEKVIISIPHOU DMWUCCHM W ATOMHOM
IMHUCCHU? ,

Kakue cnexTpockonuecKkue MeToIb! YHUBEpPCaabHb! U H30HpaTeNbHbI?

Kakomy CHEKTPOCKOINHYECKOMY METOJY Bbl OTIAJUTE [pPEANOYTEHHE W TOuYeMY T[pH
orpeje/leHHH KPEMHHA B BoJie?

PaccuuraiiTe MaccoByr0 momo Kanplus B Monoke. Hasecky Monoka 10 r pasbasuiu Bogoi 10
500 Mt 1 pacnbUIANK B [1JIaMsl TOPENIKH ILU1aMeHHoro gotomerpa. [lonyyunu 3naueHue CUIsl Toka
50 MA, a mpu pacnbUIGHHH CTaHIAPTHOIO pacTBOpa KajubLusi ¢ KoHIeHTpamuei 10 Mkr/mm — 55
MA.

Onpenenuts MaccoByIO AOMI0 MarHua B cyxodpykrax, ecnd HaBecky 10 r osonunu u 301y
pacTBopuix B kostbe Ha 100 mu1. Jng anankza otobGpanu 10 Ml oJIyd4eHHOro pacTBopa o0aBuin
HEOOXOIUMBIE PEaKTUBLI, pazbaBunu 10 SO M ¥ H3MEPHITH ONTHYECKYIO TUIOTHOCTE B KIOBETE C
TOJNIMUHOA cflog 3 cM, KoTopas okaszanmack paBHo# 0,2, Jlns mOCTpOEHHs rpagyHpOBOYHOTO
rpaduka B MepHble KonObI Ha 50 mut BBenu 2, 4, 6, 8, 10 M1 cTangapTHOrO pacTBOpa MarHHs C
KOHUEHTpaluued 1 MKr/Ma, 100aBUIH HEOOXOUMBIE PEaKTHBLI, JOBEIH KOJIOBI 10 METKH BOJOH H
H3MEPHIIH ONTHYECKYIO IIJIOTHOCTh B KIOBETE ¢ TOMIUMHON ciiost 3 cm. [lonyumnam ontugeckue
niotHoetyd 0,25 0,4;0,6; 0,8 1 1,0,

ITOYEMY METOJ, ATOMHON ABCOPBLUW HCTIOJIL3YIOT MPEUMYLIECTBEHHO J151 OMPEJAEJIEHMS
METAJIJIOB?

MO}KHO JIHA HpOBO,[[PITB Ka4eCTBCHHBIH aHaJIn3 METOAaMH d)OTOME‘:TpHH U aTOMHOHU

KakoMy CHEKTpOCKONWYECKOMY METOAY BBl OTAAAMTE NPEANOYTEHHE M [IoYeMy IIpH
onpeaeneHuH 6opa B MPUPOIHOH Boue?
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OnpezienTh MaccoByio JOMO KaJIbLUHS B TBOPOre, eciy Hasecky 10 r osomuimM W 301y
pactBopuiH B konGe Ha 100 mut. st ananuza oto6panu 10 M1 nosty9eHHOro pacTBopa A00aBHIH
HEOOXOMMMbBIE peakTHBbl, paszbaBuiM 710 SO MIT U M3MEPUIIH ONTHYECKYIO IUIOTHOCTH B KIOBETE C
TOJIUMHOM CJI0s 5 CM, KOoTopas okasajach paBHOW 0,4. JIns mocTpoeHHs rpajiyMpOBOYHOrO
rpagrka B MepHbIE KoJiObl Ha 50 M BBenu 2, 4, 6, 8, 10 M1 cTanmapTHOrO pacTBOpa KaJlbIHs C
KOHIeHTpanuen 1 Mr/mm, nobapnnm HeoOXOIUMEIE peakTHBEI, JOBEJH KOJIOLI 10 METKH BOJXOI H
H3MEPHJIM OITHYECKYIO IUIOTHOCTH B KIOBETE ¢ TOMMHON cnost S cm. IMonyunnn ontudeckue
mwiotocta 0,2; 0,4; 0,6; 0,8 u 1,0.

[locne pactsopenus 0,25 r uyrynwa pactBop pasGasuiu g0 100 ma. B Tpu MepHble kon6b1 Ha 50
MJT IOMECTHIIM TI0 25 MJI 2TOTO PacTBOpa H A00ABHIIH : B IEPBYIO KOJIOY CTaHIapTHLIA pacTsop,
comeprkamui 0,5 mMr Tutana, 106aBHIM NEPOKCHJL BOJOPO/A, BO BTOPYIO — IEPOKCH BOJOPOA, B
TEPTLIO — BOJIY (HyleBO¥ pacTBop). PacTBOpHI pa3daBHIH 4O METKH BOAOH H (OTOMETPHPOBAIIM
JiBa TMEPBBIX PACTBOPA OTHOCHTEIBHO Tperbero. [lomyuwiu 3HaueHUS ONTHYECKOM IIOTHOCTH:
Axier = 0,65, Ay = 0,25. PaccuuTaiite MaccoByIO 0JI10 THTaHa B Y4yTyHE,

KAKME CIEKTPOCKOIIMYECKME METOAbl MOXHO HWCMOJb30BATL JUISl  OMPEJAEJEHMSI
OPIAHMYECKUX BELLECTB MU MOYEMY?

B xakux cimyuasx ucnonesytor auddepennuansayio hotomerpuio? B uem ee npeumyiuecTsa u
HejgocTaTku?

KakoMmy CHEKTPOCKONMYECKOMY METOAY Bbl OTJagUTe MPEANOYTEHHE W [OYEMY [pH
OlpelesieHUH JIMTHS B CTOYHBIX BoHax?

Onpenenurs MaccoBylo JIONIO CTPOHLUMS B MOJIOKe, ecnu HaBecky 10 r© ozomumu W 301y
pactBopuiu B koi6e Ha 100 M. Jlns ananuza oroOpanu 10 MII IOJy4eHHOTO pacTBopa A00aBUIIH
HeOOXOAHMBIE PEAKTHBbI, pazbaBuiv A0 50 M H M3MEPUIIX ONTHYECKYIO MIOTHOCTH B KIOBETE C
TOJIIMHON C€J10 5 €M, KOTopas okasanmack paBHoit 0,1. JIns moCTpoeHus TpamgympOBOYHOrO
rpaduka B MepHBIe KOJIObI Ha 50 M1 BBenn 2, 4, 6, 8, 10 M1 ctaniapTHOTO pacTBOpa CTPOHIIHSA C
KOHUEHTpauuel 1 MKr/mit, 1o6aBumu HeoOX0IUMBIe PeaKTHBEI, TOBENH KOOI 10 METKH BOJOU H
M3MEPHJIM ONTHYECKYIO IUIOTHOCTE B KIOBETE ¢ TONUMHOH cnod 5 cM. [lomyuunm ontuveckue
ruiotHoctu 0,13 0,2; 0,3; 0,4 u 0,5.

JBa obpasna HE(TH, CTaHAAPTHBIH M aHaaM3MpyeMblit Maccod no 1 r pasbasuau B 10 pas
MC’THJ’[HSOGYTPIJTKCHOM H pacllblIWJIH B [IJITaMEHH aTOMHO-aSCOpGIJ,HOHHOFO CHCK'I‘pO(l)OTOMETpa.
OnTryeckas TUIOTHOCTD JIMHUK BaHaus s 00pasua ¢ u3BECTHRIM cojeprikanuem Bananus 0,01
% coctaruna 0,740 u qs obpasna ¢ HewsBecTHIM copepxkanueM 0,52. BerMuCIMTE MacCoOBYIO
JOJIIO BaHAAWA B HEPTH.

DoHA OLECHOYHBIX CpeicTs s MNPOBEOCHHA aTrTeCcTallHH YPOBHA CbepMHpOBaHHOCTH

KOMIIETECHLMH Oﬁy‘laI'OHI,HXCH o AHCHHIIHHE O[IJOPMIIHC'I‘CH OTHAEJIBHBIM JOKYMEHTOM.

6. YHEBHO-METOINYECKOE H HHOPOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUITIIINHBI
6.1. Knuroobecrie4yeHHOCTE
HaumMeHOBaHMe TUTEpaTyphl: aBTOp, INog m3panus KHHIOOBECIIEHEHHOCTB
Ha3BaHue, BUA M3JAHMA, -
H3JaTeIbCTRO KOI{H‘]GCTBD IK3ICM I'IJ'II!pOB HELI'[H‘I HE B 3ﬂcKTp0H HOH
H3ganui B 6ubauorexe bubnunorexke Bal'Vy
Bal'V B cOOTBETCTBHH C
DIroc BO
1 2 3 4

OcHoBHas nAHTEpaTypa
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OcHOBB aHANMTHYCCKOH Xumuu. B 2-x 2005 100 http://www.studentlibrary.ru/book/ISB
kn. /llon pex. HO.A. 3omorosa. M. N9785209035749.html

Berew. wi., 2005.

AHanuTHuecKas XHMHA, 2012 20 http://www studentlibrary.ru/book/
KonunuecTseHHblii ananus. Gusuko- ISBN9785970421994 html
XHMHYECKHE MEeTO/Ibl AaHAJIH3A;

npaxkTHKyM yueGHoe nocodue /

Xapuronos 1O, fl., xxabGapos II.H.,

I'puropeesa B, 0. - M. : T30TAP-

Meaua, 2012 - 120 C.

AnanuTHueckas XuMus ;| yuel. nna 2011 - http://www.studentlibrary.ru/book

CTyd. Y4YpexaeHHii Bbicwl. npod.
obpasosauus / B.W, Bepwuunuun, H.B.
Bunacosa, H. A. Hukudoposa. — M. :
M3parensckuii ueHTp «AkageMua»,
2011 -448 C.

/ISBN9785769562921.html

JlononHuTeNbHas auTeparypa

Kpuctuan T, AHanuTHueckas
XHMHA: B 2 Tomax. / nep. ¢ auni. -
M.: BUHOM. JlaGoparopusa 3HaHuUH,
2009, Ne .1 623 ¢.T.2. - 504 c.

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

Amun AW, Hwwn EA, Aman AL
lazosas xpomarorpadus. M.: TpanelluT,

2009. - 528 C.

2009

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

6.2. [Tepuoanyeckue n3anusn

JKypnHaut aHanuTHYECKOH XUMHH.
Macc-crnekTpoMeTpHst.
3aBojckas naboparopus. JlnarnocTika MaTepHaoB.

6.3. UnTepHeT-pecypcesl
http:// anchem.ru
http://chemistry.narod.ru

7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHUE JUCHUITJIUHBI

Jnst peanuzanmy JaHHOH JUCUUITIMHLL UMEIOTCS CIIELHANBHEIC TIOMEIUECHHUS ISl IIPOBEACHUS
3aHATHH JIEKIHOHHOTO Thna - 331-1, naGopatopHble paboThl NpoBoAsTCa B JabopaTopud (U3UKO-
XHMHYECKHX METOIOB aHanasza - 429-1.
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Pabouass nporpamMma JUCIMIUIMHEL COCTAB/ICHA B COOTBETCTBHU ¢ Tpebopanusmu OIOC BO
no Hanpasnenuto moarotosku 04.03.01 Xumus

Pabouyro mporpammy cocraBui A.X.H, npod. Amenuun B.I. ’)7/ ==

_—

Peuensent .
c.H.c. naboparopuu xumuyeckoro anamuza BHUMU3X , k.x.H., Bonsmaxkos J[.C. é’.::,,,, ses f
(mecto pabotsl, pomkHoCTE, @HUO, noanucs) 4
ITporpamma paccMoTpeHa U 0100peHa Ha 3acenaHny Kadeapsl XMMUH
[potoxon Ne 70 ot 2405 202/ rona
3aBenyromuit kadbeapoii g,«_};sﬁ/ Kyxtuu B.A.
(PHO, noanuce)

PaGouas mnporpaMma paccMoTpeHa u ogoOpeHa Ha 3aceaHuM  y4eOHO-METOIMYECKOi
komuccun Hanpaeyenus 04.03.01 Xumus

Iporoxon Ne /0 ot 24 .08 20/ rona

Ilpencenarens komuccuu /%/(ﬁ KyxTtun b.A.
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JIUCT NNIEPEYTBEPKJIEHHU A
PABOYEW ITPOI'PAMMBI JUCHUTIIAHBI

PaGouas nporpamma ogo6peHa Ha y4eOHBIH roj

[Tporokon 3acenanus kadenpor Ne oT roza

3aBeaytomui Kapenpoi

Pabouas nporpamma o106peHa Ha y4eOHBIH Toj

IIporokon 3acenanns kadenper Ne oT roga

3apenytouuii kadenpoi

Pabouas nporpamma onobpeHa Ha y4eOHBIH roj

[Tporokon 3acenanus kadenpor Ne oT roja

3apeayrowinii xadenpoi

Paboyas nporpamma ogo6pena Ha y4eOHBIH T

[IpoTokon 3acemanus kadeapor Ne or roja

3apeayroumii kapenpoi

Pafouas nporpamma oxo0peHa Ha y4eOHEBIH roj

[TpoTokon 3acenanus kapeapsr No oT roza

3asenyrouni kadeapoi
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JIMCT PETUCTPAILIUY UBMEHEHMI
B pabouyio nporpaMmy JAUCLUIHHLI
AHanuTHYECKAS] XHMHS

obpasosare/ibHOM nporpamMmsl Hanpaeiexus nogrorosky 04.03.0.1 Xumusa
HanpapJICHHOCTDL: XUMHUYECKHH aHaJIN3, XHMHYCCKad H JKOJIOrHUeCKad JKCIIepTH3a 00BEKTOB
OKpY>KaloIeH cpejibl

Homep BueceHbl u3MeHeHHs B YacTH/pa3aensl Hcnonuurens OcHoBaHue
H3MEHEeHUs paloueli nporpaMmbl OHO (HoMep W marta npoTrokona
sacejanus Kadespsl)

3aB. kaenpoii /
Hodnuce @HO




