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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1. Heap JMCHMIIMHBI dopmupoBanue  oOmmIENIPO(ECCHOHATBHBIX U
npo(eCcCHOHATBHBIX KOMIIETCHIIMH ISl YCHEIIHOTO OCYIIECTBICHUS MPOQEeCcCHOHATBLHOM
NesITeNbHOCTH; (popMupoBaHHe 0a30BBIX 3HAHMN O BHJAX U CHOCO0AX XMMHUYECKOrO aHaIu3a,
METOJIaX OMPE/IEICHHs COCTaBa BEIIECTB M BHIPA0OTKAa KOMIUIEKCA COOTBETCTBYIOMINX YMEHHUN
Y HAaBBIKOB.

1.2. 3agaum AUCHUILIHHBI: M3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMUYECKHX M (DU3NYSCKUX METOJIOB aHAJIN3a PA3IUYHBIX 00OBEKTOB, MPUOOPETEHNE HABBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
W Ha CEpUMHOW ammaparype, NPUMEHIEMOW B aHAIUTUYECKUX U (HU3UKO-XUMHUYCCKUX
WCCJICIOBAHMSIX, U3YU4EHUE OCOOCHHOCTEH aHaIHM3a Pa3IUIHBIX 0OBEKTOB.

1.3 MecTo AucHUIJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

JlucuuminHa «AHaIMTHYCCKAs XHMHSA» OTHOCHTCS K 0Oa3oBoii dactm bioka 1
"ucrummuael  (Moaynu)" ydeOHoro 1wiaHa. WHGOpMAnMOHHO M JIOTMYECKH CBs3aHAa CO
CIEYIOIUMU JUCIHUILTUHAMH:

- duznyeckre MeToIbl aHaan3a (OCHOBBI CIIEKTPOCKOMMYECKUX METO/IOB aHAJN34);

- Heoprannueckas xumusi (CBOHCTBa HEOPTraHWYECKUX BEHICCTB M XUMHYCCKHUX
AJIEMEHTOB);

- dusuka (onTUKa, aTOMHAs CIIEKTPOCKOITHS );

- MaremaTuka (METOAbI MAaTEMAaTUYECKON CTATUCTHKH);

- ®usnyeckass XUMUsIL.

1.4 Ilepeyensb MIAHMPYeEMbIX Pe3yJbTATOB 00Y4YeHHUS IO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IUIAaHHPYeMbIMH pe3yJbTaTaMH  OCBOEHHMS 00pa3oBaTe/IbHOM
NPOrpaMMmBbl.

WN3ydyenne paHHONW y4yeOHOM JAMCHMIUIMHBI HampaBiIeHO Ha (QOpMUPOBaHUE Y
oOydaromuxcs oodmrenpodeccnoHaTbHEIX U TipodeccuonanbHbix kKomnerenmuid OIMK-2; OTIK-
3; [IK-2; TIK-3; IIK-4

No Wupekc Conepxanue B pesynbrare nzydenus: yaeOHOM TUCITUILTAHBI 00yYaroIInecs
. | KOMIETE | KOMIIeTEHIMH (v JIOJKHBI
HIIMH e gacTn) 3HATh YMeTh BJIA/IETh

1. OIIK-2 Bnanenuem OCHOBHEIE CaMOCTOSTEILHO HaBbIKaMH
HaBBIKAMH METObI BBIIOJIHATH paboTsI B
MIPOBEICHHUS HCCIIEIOBAHUS HECJI0KHEIE aHAJIN3EI, XHMUYECKOU
XHMHYECKOI'0 XUMUYECKHUX WHTEPIPETHPOBATH naboparopuu,
JKCIIEPUMEHTA, BEIIECTB PE3yIbTaThl aHAIHM30B. | TEXHUKOU
OCHOBHBIMH nabopaTOPHBIX
CUHTETUYCCKUMH H pabor
AHAIIMTUYECKUMU
METOAAaMH
TTOJTYICHIISI 5
HCCIIE0BAHUSA
XHMHYECKHUX
BEILIECTB U PEAKINH




o0JIacTH XUMHAH
1 XUMHUYECKOTO
a”aJau3a.

00CcyXnaTh
PE3yNIbTAThI aHAJK3A C
MIPHUBIICYCHUEM
CIIPpaBOYHBIX TaHHBIX.

No Wnnexc Conepxanue B pesynbrate nzyuenus yueOHON AUCHUIIMHBI 00yYaronecs
. | KOMIETE | KOMNETCHIH (nu JIOJKHBL
o 13000501 e€ JacTn) 3HATh yMeTh BJIA/IeTh
2 OIIK-3 | CnocoGHOCTBIO MIPUHLINIIEI U YUUTHIBATh CIIEHU(HUKY | CHCTEMOR
HCTIOJB30BaTh TEOpPETUYECKHE | aHATMTUYECKOH 3aJaun | MpeaCTaBICHUN O
OCHOBHBIE 3aKOHBI | OCHOBBI pu BeIOOpe MeTona COBPEMEHHBIX
€CTECTBEHHOHAYYH | OCHOBHBIX XMMUYECKOTO aHANN3a | aHATUTHYECKUX
BIX JUCLUUIUIMH B | XUMHYECKHX H METoAax
MPOPECCHOHATIEHO | PU3HKO- HCCIICIOBAHUS
i IeATeNbHOCTH XUMHAYECKUX COCTaBa BELIECTB
METOZOB Y MaTepuanoB
HCCIIEAOBaHUS
cocTaBa
BEIIECTB
3 IK-2 Brnanenuem Ha3HauYCHUE U COIOCTAaBJIATh OTIBITOM PAOOTHI
0a30BEIMH TIPUHITUTIBI BO3MOXHOCTH U Ha cepuitHOM
HaBBIKAMHU paboTh o0acTi MpUMEHEHHsl | ammaparype,
HCIOJIb30BaHUs] CepuitHOU npruOOPOB Pa3HOTO IIPUMEHSEMOH B
COBpPEMEHHON anmnaparypsl, TUIa AHATTUTUYECKUX
anmapatypsl NP | IPUMEHIEMOIl B UCCIIETOBAHUSAX
MPOBEICHUH AHATTMTUYECKUX
Hay4HbIX HCCIIEIOBAHMSIX.
HCCIIEIOBAHNI
4 [1K-3 Brnagenuem TEOPETUYECKHE | UCIIOJIb30BaTh TEPMHUHOJIOTMYECK
cucTeMoin paszensl Kypca | ¢hyHIaMEHTaJbHbIC MM amnmapaToM
(yHIaMEHTaNbHBIX | aHATUTHYECKOW | (PU3UKO-XHUMHUYECKHE aHATMTHYECKON
XAUMUYECKUX XUMUU (TEOPUH | 3HAHUS IS XUMHUH (B 00BEMeE
TTOHSTHN paBHOBECHI, 00BsCHEHUS maaHoi OOIT).
CTYIEHYATOr 0 MIPOLIECCOB, JIEKAIIUX
KOMIUIEKCO00pa | B OCHOBE OTACIBHBIX
30BaHM, METOZAOB aHajIu3a, 1Jis
AHAJIMTUYECKOT | BHIOOpPA METO/OB U
O CUTHaNa U METO/IMK aHaJIn3a U
T.IL.). ONTUMM3AIINU €T0
YCJIOBHIA.
5 [1K-4 CrniocoOHOCTBIO (OPMYITMPOBKH | COIOCTABIATh METOJI0JIOTHEH
MPUMEHSTh XUMHAYECKHX TEOpEeTHYECKHE POBEPKH
OCHOBHBIE 3aKOHOB U MX cBeleHUs! 00 00BEKTax | pe3yJbTaToB
€CTECTBEHHOHAYYH | IPUMEHEHUE 1 METOJIaX aHaju3a C XUMHUYECKOTO
ble  3aKOHBl W | JuIA coliepyKaHueM aHaJIM3a ¢
3aKOHOMEPHOCTHU 000CHOBaHUS pelaeMbIX 3a/1a4; NpUBJICUCHIEM
pa3BUTHSA OTAEIbHBIX M0JIb30BATHCS CHPaBOYHBIX
XUMUYECKON HAYKH | METOZOB CIIPaBOYHOU JIaHHBIX.
npu aHaJIM3€e | aHAJIN3a; nUTepaTypoi u 6azamu
MOJTyYEHHBIX OCHOBHBIE 0a3bl | TaHHBIX B 00JIACTH
pe3yIbTaTOB JAHHBIX B XMMUWY;

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.




Obmass TpyAOEMKOCTh IUCIHMILIUHBI cocTaBiseT 15
pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIE

3a4.Ca.

(540 gacos),

ux

Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dacel)
3 4 - -

KonTakTHasi padoTa, B TOM 4HcJIe:
AyauTtopHble 3aHATHS (Bcero) 296 144 152
B Tom uucie:
3aHsATHS JEKIHOHHOTO THITA 72 36 36
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTUYECKHE 38 18 20
3aHSTHSA)
JlaboparopHble 3aHATHS 186 90 96
HNnas koHTaKTHasi padora:
Kontpons camocrositensrnoit padotsl (KCP) 16 10 6
ITpomexyrounas arrectauus (MUKP) 1 0.5 0.5
CamocTosiTesIbHAsA padoTa, B TOM YHCJIe: 173.6 | 106.8 | 66.8
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuana 81,6 56.8 24.8
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 10 - 10
coobWeHul, npeseHmayuii)
Pegpepam - - -
Tloocomoska k meKywemy KOHmpoio 82 50 32
Koutpoab:
[ToaroToBKa K SK3aMeHy 534 26.7 26.7
O01mas TpyI0eMKOCTh UYac. 540 288 252
qac B ToM umcIte KOHTaKTHAS 313 1545 | 1585

pabota

3a4. efl. 15 8 7

2.2 CTpyKTypa AUCHMILIUHBI:

Pacnipenenenrie BuoB y4eOHOM pabOThl U HMX TPYAOEMKOCTH IO paszzenaMm (TeMam)

JAUCLHUITIIMHBI.

Pasnernsl (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)
[Tpumeuanue: JI — nexkuun, [13 — npakTuueckue 3aHaATus / cemuHapsl, JIP — maboparopHsie

3anstusa, CPC — camocrosaTensHas paboTa cTyAeHTa

KonnuecTtBo yacos
No
a3 HaumeHnoBanue pa3aenon AynuropHas CamocTosTeND
pena (Tem) Bcero pabora Has pabora
8 a1 | 13 | Jip
1 2 3 4 5 6 7
1 BBenenune. Ananmntndeckas 11 2 2 !
XUMUA KaK HBYKa
5 MeTtponoruueckue OCHOBBI 16 9 9 4 8
XUMHUYCCKOT'O aHAJIn3a
3 [IpoGooT6op u 12 9 9 8
poOOMOATOTOBKA




KonnuectBo yacoB

Ne
a3- HaumenoBanue paszaeinos AynuropHas Camocrosrens
;I[)ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP

OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUUYECKUX

4 poTeKa S 16 2 6 8
peakmuii. 3aKoH JeHCTBUS
Macc
OCHOBHBIE THUIIBI XUMUYECKUX

€aKIUil B aHAJIUTHIECKOU

5 | Peak 22 4 2 8 8
xuMmud. KucioTHO-OCHOBHEIE
peakuuu
TutpumeTprUecKrue METOIbI

6 a"ann3a. KucioTHO-0CHOBHOE 30 4 2 16 8
TUTPOBAHUE
OKHUCIINTENRHO-

7 17,8 2 2 4 9,8
BOCCTAHOBUTEIIHHBIC PCAKITHH.
OKHUCIIUTEILHO-

8 BOCCTAHOBUTEIBHOE 22 2 2 10 8
TUTPOBAHUE
Peakuuu

9 1 20 4 6 10
KOMILIEKCOOOpa30BaHUs.
Komiiekcomerpuueckoe

10 p 24 4 2 10 8
TUTPOBAHUE
IIporeccrl ocaxkneHus u

11 | PO A 18 2 2 6 8
COOCaXKIECHUS

12 | OcaguTensHOE€ THTPOBaHHE 16 2 6 8
I'paBuMeTpHUUECKHUIT METO

13 | P p A 26 4 2 12 8
aHajau3a
Hmoeo no oucyuniune: 36 18 90 106,8

Pasnernsr (TeMbl) AMCHIUIUIMHBL, H3y4aeMble B 4 cemectpe (ounas ¢hopma)
Ne KonnuecTtBo yacos
a;- HaumeHnoBanue pa3aenon AynuropHas CamocTosTeND
Eeﬂa (Tem) Bcero pabora Has pabora
JI 113 JIP

1 2 3 4 5 6 7
Knaccudukanus
WHCTPYMEHTAILHBIX METOJIOB.
AHaIUTHYECKHUI CUTHAII.
OCHOBHBIE IIPUEMBI IIEPEX0A OT

1 P pexor 6 2 - - 4

BEJIMYMHBI aHATMTHYECKOTO
CUTHAJIa K KOHIICHTPAITIH.
I'pagyupoBoUHbBIE PYHKITHH.
®oH 1 crtocoObl €ro CHUKEHUS




KonnuectBo yacoB

Ne
) HaumenoBanue paszaeios AynuropHas Camocrosrens
Ejia (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
CneKTpoCKONMYECKUE METOIbI
aHaJIn3a. DJIEKTPOMarHUTHOE
2 U3JTyHEHUE U €rO 12 2 ) 4 6
B3aUMOJICICTBUE C BELIECTBOM.
CnexTpsl aTOMOB M MOJIEKYT
Metoapl aOCOpOITMOHHOM
3 CHEKTPOCKOIMUU 48 6 6 26 10
MeToabsl SMUCCUOHHOMN
4 CHEKTPOCKOMUU 30 6 4 10 10
DIEKTPOXUMUYECKHUE METO/IbI
18. AHAI3A 48,8 8 4 22 14,8
XpomMarorpapu4ecKre MeTO IbI
51 8 4 24 15
5 aHanu3a. Macc-CieKTpoMeTpus.
XpomaTo-Macc-ClIeKTPOMETPUS
5 Tepmuueckue MeTObI aHATH3A 9 2 - 4 3
Mertobl pa3neneHus u
6 KOHLIEHTpUpoBaHusi. OCHOBHbIE 16 4 2 6 4
00BEKTHI aHATH3a
Hmozco no oucyuniune 36 20 96 66,8
2.3 Coaeprxanue pa3aeioB JUCHUIIHHBI:
2.3.1 3auaTus JeKIHOHHOr0 THIIA.
3 cemecTp
Ne | HaumeHnoBanun dopMma
pasze e Copnepxxanue paszuena TEKYIIEro
na pazjaena KOHTPOJISI
1 2 4
1 YcTHbli
XuMuyeckui ananus. 3HaueHHE W 00JIacTH orpoc
HCIIOJIE30BaHUSI XUMHYECKOTO aHaIM3a.
Knaccudukanus METO/I0B aHaIIM3a.
Beenenne. AHanmuTuyeckas XuMmusi Kak Hayka. Kpartkuit
AHATHTHECK ucTopuueckud  odepk. (OCHOBHBIE METOMBI
as XUMUS Kak aHATUTUYECKOUN XHUMHHU. Awnanutnyeckas
Hayka. ciyx6a. IloHsatme o0 MeTone aHamM3a u
METOJIUKE. AHanuTuyeckuit CHTHAJL
IlepcnexTuBbl  pa3BUTHS AHAJTUTUYECKON
XUMUH.
2 YcrHbii
Mertposnorude | METpOJIOTHYECKME  OCHOBBI ~ XMMHYECKOTO | ompoc. JIP
CKHe OCHOBBI | aHanu3a. BocrnpousBoaumocts. [IpaBUIIBHOCTE. | KOHTp.paGoT
xumuyeckoro | Cratuctuueckas  oOpaboTKa — pe3yJbTaToOB a
aHaIM3a aHaJIn3a. Ipenen OOHapyKEHUS,
YYBCTBUTCJIIBHOCTb, JWAlla30H OIPCACIIICMbIX




KOHILICHTpaIuil.

IIpo6oot6op | [IpoGooTbop u mnpobomoaroroBka. OmmOKH YcTHBII
u nmpobooTOopa. orpoc
MPOOOTIONTOT
OBKa
OcCHOBHEBIE 3akoH geiictByrommx ~Macc.  KoHcCTaHTBHI YcTHBIN
3aKOHOMEPHO | paBHOBECHUS - TEPMOAMHAMUYECKHE, PEATIbHBIE, onpoc
cTn YCIIOBHBIE, HMX B3auMOCBs3b. Koadduiments JIP
IIPOTCKaHUA aKTUBHOCTH,  MOJIbHBIC  JIOJNIH,  IPUMEPHI
XUMHHCCKHX | koHKypHpPYIONIMX PEAKIIHIA.
peaxiuii.
Teopun KHCIOT H  OCHOBAHUW:  TEOPUS YcrHbiid
OCHOBHEIE Appennyca, Jlptomca,  YcanoBuuya, ux | ompoc. JIP
TUIIBI HEJIOCTaTKH. [Iporonutnueckas Teopus | PeHT.K.P.
XUMUYECKUX | Bpencrena-Jloypu. IlpoTtonuTudueckas mapa. Nel
peakuuit KoHCTaHTBI ~KHCIOTHOCTM ¥  OCHOBHOCTH.
Kucnorro- Asromnporonu3. OakTopsl, BAUSIONHE Ha CUIY
OCHOBHBIC MPOTOJUTOB. BiinsHue pactBopureneit Ha cuity
peaKmni. NpPOTOJIUTOB.
TurpuMeTpUYECKUA METOI aHAJIN3a, OCHOBHBIE YcTHbI
HOHSITHSL. IlepBuunbie  u  BropuuHble | ompoc. JIP
CTaHJapTHI. Knaccudukanus
TUTPUMETPUUSCKHUX METOJIOB aHaJIn3a.
OcHOBHBIE TIpHEMBl TUTPOBaHUS, pacyer
pe3yIbTaToOB MIPSIMOTO, obOpatHOTO u
KOCBEHHOTO THUTpoBaHUA. KHCIOTHO-OCHOBHOE
TUTPOBaHHE. CranmapTHBIE PacTBOPEL,
MIPUTOTOBJICHNE, CTAHIAPTH3AIMS U XpaHEHHE.
WNHpukatopsl KHCIIOTHO-OCHOBHOT'O VYcTHbIi
tutpoBanus. VoHHas, xpomodopHas, WOHHO- | omnpoc. JIP
Tutpumerpuy
eCKIIe METOJIBI xpomodopHast Teopus WHIMKATOPOB.
— CoBpeMeHHbIE  TPENCTaBICHHUS O  CBS3U
KHcnoTHo- OKpPACKH BELIECTBA C 3JIEKTPOHHBIM CTPOECHUEM
OCHOBHOE ero MmoJiekyld. PT wuHIMKAaTopoB, HHTEpBAI
TUTPOBAHHE. nepexonaa OKpacKH. TpeboBanus K
WHINKATOPaM, UX Kiaccu(puKamms.
KpuBble TUTpOBaHHS CHIBHBIX U CJIa0BIX YcrHbIi
KUCJIOT U OCHOBaHMi. PaKkTOpkl, Biusomue Ha | onpoc. JIP
BEJIMYMHY CKayka HAa KPUBOM THUTPOBAHUA. Peiir.x.p.
[Mpuanmn moxbopa wHAMKAaTOpoB. [Ipmemsr Ne2
TUTPOBAaHUS  OYeHb  CIHAOBIX  KHUCIOT W
OCHOBAaHUH. WNHunukaropHsie OLIOKH
TUTPOBAHUSL. [Tpumepst MIPUMEHEHUS
KHCJIOTHO-OCHOBHOTO THUTPOBAHMSA IJIS aHAJN3a
pealIbHBIX 00BEKTOB.
OxucnurensH | OKHUCINTENBHO-BOCCTAHOBUTENBHBIE pEaKIUH, VYcrHblit
o- ux kinaccudukanus. Hampasienue pemokc- | ompoc. JIP
BOCCTaHOBUTC | mporieccoB. CraHmapTHBIl ©u  (pOpMambHBIN
JIHBIC PEMOKC-TIOTEHIIHAN, CBSI3b  MEXIy  HHMH.
peaximu

KoHcTaHTBEI paBHOBECHS PEIOKC-TIPOIIECCOB.




8 OxkucnurensH | OKUCIUTETEHO-BOCCTAHOBUTEIBHOE VYcrHbiit
o- TUTpOBaHWe, Kiaccuukanus. HWaaukaropsl | ompoc. JIP
BOCCTAHOBUTC | penOKC-TUTPOBAHUSI,  WHTEPBAI  IIEpEXO0Ja
JBEHOC OKPACKH. Knaccuguxanus, MIPUMEPEI
TATPOBAHNC | yrpmpkaTOpOB.
KpuBble  OKHCIHTEIBHO-BOCCTAHOBUTEIBHOIO VYcTHbIi
turpoBanus.  DaxkTopel,  BiusrommMe  Ha | ompoc. JIP
BENMUMHY CKAauyka Ha KpPHMBOH THTpoBamms. | PEHT.K.P.
[lepmanranaromeTpus, TUXPOMaTOMETPHS, Ne3
HNOJIOMETPHSI. CranpapTHbIe pacTBOPBI,
0COOEHHOCTH ux MIPUTOTOBJICHHUS,
CTaHIapPTH3AIMU U XPAHCHUSI.
9 Komnnexkcusie COCIUHECHUS. DakTopsL, YcTHBI
Peaxuuu BIMAIOIIME HA YCTOMYMBOCTH KOMIUIEKCHBIX | Ompoc. JIP
KOMILIEKCO06 COCIUHEHUH. KoncranTel YCTOMYMBOCTH
pPa3sOBAHHS. TEPMOJMHAMUYECKHE, pealbHbIe, YCJIOBHBIE.
BHyTprKOMIUIEKCHBIE COETMHEHNS U XEIaThI.
10 Kommnekconsl.  DJITA, paBHOBecus B YcrHbii

pacTBopax DITA. Ocob6ennoctu | ompoc. JIP
B3aumogeicTeusal DJITA ¢ moHaMH METaIUIOB.
Kommiekconometpraeckoe TATPOBaHUE.
MeTamioXpoMHbIe WHANKATOPHI, MEXaHU3M HX

Kommuiekcome neitcteus, pT.

TpHUECKOe

TUTPOBaHHE Pacyer KpHBBIX KOMILIEKCOHOMETPHIECKOTO YcrHbII
tutpoBanus.  DakTopsl,  BAMsAKOIME Ha | ompoc. JIP
BEIMYMHY CKayka THTpOBaHHsA. OCHOBHble | PEHT.K.p.
TIPHEMBI KOMIUIEKCOHOMETPHYECKOTO Ne4
TUTPOBAHUSL.

11 I'ereporennsie pPaBHOBECHUSL. KoncTaHTsI VYcrHbIit
Ipomeccor pacTBOPUMOCTH. [Ipumepst pacuera | ompoc. JIP
OCAKICHHUA M | paCTBOPUMOCTH € Y4ETOM  Pa3iU4HbIX
COOCAK/ICHHUS. | dhakTOpoB.

12 OcagutenbHoe TUTpoBaHue. Mertoasl Mopa, VceTHBIN

®onbrapaa, dasuca. WuaukaTopsl, yciaosus | omnpoc. JIP
MPUMEHEHUS, MeIIaroIIne VOHBI.

OcaiTeNbHO be3piHauKaTOpHBIE METOJBI  (DMKCHPOBAHUS

e THTpOBaHMe KOHEYHOM  TOYKM  THUTpoBaHusA. KpuBbie
0CaJIUTENEHOTO TUTPOBaHMUS, (dakTopsl,
BIUSIONINE Ha BEIMYMHY CKadyka Ha KPHUBOH
TUTPOBAHMUSL.

13 ['paBuMeTpHUUeCKuUii aHaIu3. YcrHbii

['paBuMeTpuueckas u ocaxaaemas Qopmbl. | ompoc. JIP
OCHOBHBIE TIPUYHMHBI 3arpsA3HEHUS OCAJKOB —

I'paBumeTpud | ancopOums, OKKITIO3US, H30MOP(U3M.

€CKUI METOJ

aHAIH3a VYciaoBus MONy4YeHUs KPUCTAUIMYECKUX U YcTHbIN
amMopdHBIX OCa/IKOB. OrnocurenpHoe | onpoc. JIP
TepechIIeHue. Merton BO3HMKAIOLIUX PeﬁT-j-P-

Ne

pCarcHToB. HpOMLIBaHI/Ie OCaJIKOB. TpC6OBaHI/Iﬂ




K  OCaauTeNsIM,  pacueT  HeOoOXOAMMOTO
KOJIM4YEeCcTBa ocaauTelns. Pacuer moreps 3a cuer
pPacTBOPHUMOCTH TIPH MPOMBIBAHUU  OCaJIKa.
[IpumeHenue Metoa.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.

3 cemecTp
®dopma
Ne TeMbl MpakTUUECKUX 3aHATUI TEKYILETO
KOHTPOJIS
1 3 4

1. |PaBHOBecHe B TOMOTCHHBIX cHCTeMaX. KHCIOTHO-OCHOBHOE paBHOBECHE. VYcrHblit onpoc.
Brruncnenne pH B pacTBopax ciabbix ¥ CHIIBHBIX KACJIOT U OCHOBaHHH. Konrponbnas
Breruncnenne pH B pactBopax amdonutoB u 0y(pepHBIX pacTBOpax. pabora 1

2. | KucnotHo-oCHOBHOE THTpOBaHHE. BrruncieHue pe3ynbraToB YeTHBI onpoc.
TUTPUMETPUUYECKOT0 aHAJIN3a METOJIOM IPSIMOT0, 00PaTHOIO M KOCBEHHOT'O Kontponbnas
TUTpoBaHus. KiucnoTHO-OCHOBHBIE MHAMKATOPHI. KpriBble TUTpOBaHMUSL. pabora 2
WupnkaTopHble OIMOKKA THTPOBAHUSI.

3. | PaBHOBecHe B OKHUCIMTEIBHO-BOCCTAHOBUTENLHBIX cUcTeMax. Penokce- VYcrHelid  ompoc.
MOTEHIIHAN - CTAaHIAPTHBIHN, GopMabHbBIH. KOHCTaHTBI paBHOBECHS pellOKC- KonTponphas
peaknuuii. [loTeHnnan B Touke IKBUBAJICHTHOCTU. IHIMKATOPHI OKUCIIUTENBHO- (paboTa 3
BOCCTAaHOBHUTCJIILHOTO TUTPOBAHMS. KpI/IBbIG OKUCJIHNTECIBHO-

BOCCTAaHOBHUTCJIILHOTO TUTPOBAHMS. OKHCINTEHHO-BOCCTAHOBUTEILHOE
TUTPOBAHHUE.

4. |KomrekcHbie coequHEeHN. BHYTPUKOMITIIEKCHBIE COeAMHEeHNS. KOMITIIEKCOHEI. |YCTHBIH  ompoc.
MertamioxpoMHble HHAUKATOPbI. KOMIIIIEKCOHOMETPUUECKOE TUTPOBAHUE. KontponbsHas
KpuBble KOMIIEKCOHOMETPUIECKOTO TUTPOBAHHS. pabota 4

5. |PaBHOBecue B cucTeMe 0caliok - pacTBop. Pacuer pactBopumocTH VYerubiid  ompoc.
MaJIOpPaCTBOPUMBIX CO€IMHEHUN. [ paBUMETpUUECKUil aHaIu3. Y CI0BUS Kontponbhas
MOJTyYEHUS KPUCTAIUINYECKUX U aMOP(HBIX 0caaKoB. OCHOBHBIE IPUYMHBI pabora 4
3arpsi3HeHust ocankoB. [IpoMeiBanue ocankoB. Pacuet konmvecTBa ocaguTes.

Pacuer moteps 3a cueT pacTBOPUMOCTH B TPaBUMETPHU
2.3.3 JlaGopaTopHbIe 3aHATHS.
3 cemecTp
dopma
Ne Tewmbl 1a00paTOpHBIX paboT TEKYILETO
KOHTpPOJIA
1 3 4
1 |Metposorudeckue OCHOBBI aHATUTHIECKON XUuMuH. CTaTUCTHYECKAs 3ammra JIP
00paboTKa pe3ylabTaToB U3MepeHuil. Pacuer qoBepuTENbHOTO HHTEpBAA.
BrrsiBnenne npomaxa. MeTo1 HAUMEHBIINX KBAJIPATOB.
2 |Texumka 1abopaTOPHBIX padOT B aHATUTHYECKOH mabopaTopun. JpoOHsrii| 3amura JIP
Y CUCTEMATUYECKUN aHAIN3. BaxkxHelne KaYeCTBEHHBIE PEAKLIUU
KaTHOHOB.
3 |Baxuelimune kaueCTBEHHbIE peakiMyi aHMOHOB. KoHTposibHas 3amura JIP




IMpaKTUYCCKaA 3ajjadya Ha ONMPEACIICHUC KaTUOHOB U aHMOHOB B CMCCH.

4  |Pemenue pacueTHBIX 3aJa4 [0 TeMaM «XHUMHUUYECKOE PaBHOBECHE.
Kucnorno-ocHosuble peakuuu. Pacuer pH BOJIHBIX 1 HEBOJIHBIX Pacuernbie
pacTBOPOB KUCIIOT, OCHOBaHUH, aM(poauTOB. bydepHbie pacTBOpPBI». 3a/1aHus

3amura JIP
PeiituaroBas koHTponbHas padota Nel

5 |KucnorHo-ocHoBHOTO TUTpOBaHus. [lepBuyuHbIe U BTOPUUHbBIE CTaHIAPTHI. |[PacueTHbie
[IpuroToBneHue u craHAapTU3aLUS PACTBOPA LIEJIOUH. 3a/1aHus

3amura JIP

6 |Ompenenenue CUIbHON KUCIOTHI B pacTBope. OmnpeneneHue KUCIOTHOCTH (PacueTHbie
MUIIEBOrO MTPOYKTa METOI0M KHUCIOTHO-OCHOBHOI'O TUTpoBaHus. Pacuer 3agaHus
PE3yNbTAaTOB MPSMOT0, 0OPAaTHOTO, 3aMECTUTEIHLHOIO TUTPOBAHUSI. 3amura JIP

7  |OmnpeneneHre a30THOW U OOPHOU KHUCIIOT IPU UX COBMECTHOM 3amura JIP
MPUCYTCTBUH. PacueT KpUBBIX KUCIOTHO-OCHOBHOTO TUTPOBAHHUSI.

8 |Ompenenenue kapOOHATA U LIEIOYH IIPU KX COBMECTHOM MPUCYTCTBUU.  |3amuTa JIP
Pacuer nHAMKAaTOPHBIX OMIMOOK KMCIOTHO-OCHOBHOT'O TUTPOBAHUS.

PeliTnHroBas KoHTpoJbHAsA pabora No2

11 |Omnpenenenue HanpaBiIeHHUs] OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX Pacuetnbie
peakuuii. [IpuroroBnenre u crangapTu3anys pacTBopa rnepMaHrasara 3a/laHus
Kaaus. 3amura JIP

12 |I[lepmaHraHaTOMeTpUYECKOE OMpeeNiCHUE JKeme3a. 3amura JIP
Buxpomaromerpuyeckoe ornpeaesieHue xene3a ¢ Tu(peHIIaMHHOM.

Pacyer nHIMKATOPHBIX OLIMOOK PEIOKC-TUTPOBAHUSI.

13 |IIpuroroBieHue U CTaHIAPTU3ALMS PACTBOPA THOCYIb(haTa HATPUSL. 3amura JIP
HNonomerpuueckoe onpeeneHue Meau.

PeliTHroBas KoHTpoJbHas pabora Ne3

14 |KommiekcoHOMETpHUECKOE OIpeiesIeHUe Kallbliusg U Maruus B pactBope |3amura JIP
IIPY UX COBMECTHOM INPUCYTCTBUU. OnpeiesieHne 5KECTKOCTH BOJIBI.

15 |Onpenenenue antoMUHUS OOpaTHBIM TUTPOBaHUEM. PacueT KpuBBIX 3amura JIP
KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

16 |Onpenenenue Menu M IMHKA IIPU UX COBMECTHOM IIPUCYTCTBUU MeTo/IoM |(3amuta JIP
KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

17 |Meroas Mopa, @onbrapaa u dasHca 115 GUKCUPOBAHUS KOHEYHON PacuerHbie
TOYKH TUTpoBaHUA. Onpenenenne XJI0pruJ0B METo10M Mopa B IUIIEBOM  (3aJaHUS
MPOJIYKTE 3amura JIP

18 |M3yueHue mpaBuiI B3BEIIMBAHUS HA aHATMTHYECKUX Becax. Pacuernbie
I'paBuMeTpuueckoe onpeneneHue xenesa. Pacuer pezynbpratos 3a/aHus
rpaBUMETPUYECKOTr0 aHaiau3a. PacyeT moTeps 3a cUeT paCTBOPUMOCTH 3anura JIP

ocajka.

PeliTuHroBas KOHTpoJbHas pabora Ned

2.3.4 3auaTus JeKIUOHHOr0 THIIA.




4 cemecTp

No | HaumenoBanu ®dopma
pazne e Copeprxanue pasmena TEKYIIero
ja paznena KOHTPOJIS

1 2 3 4

1 Knaccupuxan | OOmme — mpuHimnbl ¥ Kiaccubukanus YcTHBIN

us WHCTPYMEHTAIBHBIX METOJOB. AHATNTHIECKUN orIpoc

UHCTPYMEHTa | CHTHAI. I'pagyupoBounsbie byHKIUH.

JIHBIX UyBCTBUTEIBHOCTh Hu CCIICKTUBHOCTH

METOAOB. MeTomukd. @OH, ero TMPOUCXOXKICHHE W

AUHaHHTquCK crocoObl  ymeHblieHuss. OCHOBHbBIE CIIOCOOBI

MM CHTHATL. pacuyera  KOHUEHTpalmuu IO  BEJIUYHHE
AHAIUTUYECKOTO CUTHAIA.

2 Chnektp  NIEKTPOMAarHUTHOTO  M3JIyYEHUS: YcrHblit

SHEPrusl, CIOCOObI €€ BBIPAKEHUS;, MHana3onsl | ompoc. JIP
CriexTpockon | JEKTPOMArHUTHOTO W3IIy4YEHUA, Tumbl | KOHTP. pad.
HYECKHE SHEepreTUYecKuX mepexoaoB. OCHOBHBIE THUIIBI
METOTBI B3aMMOJICWCTBUSL BEIIECTBA C HW3IYUCHHEM.
aHaIn3a. Knaccuduxarms CHEKTPOCKOTHMYECKUX
DiextpoMard | METONOB  aHamu3a. CHEKTPbl  UCIyCKaHWs,
HUTHOE TIOTJIONICHNS U pacCcestHu. ATOMHBIE CIIEKTPHL.
u3TydeHde u | JHEPreTUYECKHE MePeXoibl. XapakTepUCTUKU
ero CHEKTPAIBHBIX JIMHUMN. MonekynspHbie
B3auMojeiict | CHEKTppl. CXeMbl 3JIEKTPOHHBIX  YpOBHEH
BHE C MoJieKynbl. OCHOBHBIE 3aKOHBI MOTJIOIIEHUS
BEIIIECTBOM. anekTpoMarHutHoro  usnydenust  (byrepa-
CriekTpsl JlambepTa-bepa) u 3aKOH M3ITyYeHUs
aTOMOB (Jlomakmna-1lle#tde). CBsA3p aHATHTHUECKOTO
MOJIEKYIL. CHUTHaja C KOHIIGHTpalueld OIpenensieMoro
coenuHeHus. CrieKTpallbHbIe TPHOOPHI, WX
KJaccu(UKaIHS. Mecro u poIb
CIIEKTPOCKOITMUECKUX METOJI0B B
QHAIUTUYECKOH  XUMHM M XHMHYECKOM
aHanmse.

3 ATOMHO-a0COpOIIOHHAs CIIEKTPOCKOMHSI. YcrHbIit
Cxema nipubopa. [Inamennas u oTIpoc
3NeKTpoTepMuUecKast aTomuzanus. Mictounuku JIP
m3nydenus. [lpaBuma Youma. 3aBUCUMOCTD
ONTUYECKON MIOTHOCTH IIJIa3Mbl OT
KOHIICHTPAIINH AJIEMEHTOB B PacTBOpE.

MeTo1bl ®DakTOpHI, BSOS HA TOYHOCTH aHAIIH3A.

a6cobmmonro | METOM «xomoHoro mapa». Obmactu

i MIPUMEHEHUS], BO3MOXXHOCTH, TPEUMYIIECTBA U

criekTpockor | OTPAHMYEHHS METOJI.

nn CBs13p XUMHUYECKOU CTPYKTYPHI COSIMHEHHUS C YTl
AJIEKTPOHHBIM a0COPOIIMOHHBIM CTIEKTPOM. onpoc. JIP
OYHKIMOHAJIBHBIM aHAJIN3 0 AIEKTPOHHBIM Peiit.x.p.

cnektpaM. KosimdecTBeHHbIE XapaKTEPUCTUKN
TIOTJIONIEHNS CBETA, UX B3aMMOCBA3b. 3aKOH
Byrepa — Jlambepra — bepa. OTKI0HEHUS OT
3akoHa byrepa-Jlambepra-bepa, ux npuunHs 1
cnoco6s! mpexynpexaenns. otomerpuyeckue




peakiuu u TpeOoBaHUs K HUM. ONTHUMAaILHBIC
yCIIOBUST (JOTOMETPUPOBAHHSL.

. OCHOBHBIE Y3JIbI CIEKTPOPOTOMETPUICCKOM
anmapatypsl. UTHCTpyMeHTalIbHbIC
MOTPETTHOCTH; ONITUMAITBHBI HHTEPBal
HU3MEPSAEMbIX 3HAUCHUN ONTHYECKON
wioTHocTU. CriocoObl onpeneacHus
KOHIICHTPAI[MH MOTJIONIAIOIIETO BEIIECTBA B
pactBope. duddepeHnmanbHbINA CIIOCO0
CIEKTPOHOTOMETPUICCKIX H3MEPEHUIA.
AHanu3 MHOTOKOMIIOHEHTHBIX CUCTEM.

MounexynspHast abcopOITmoHHAast
criekTpockorusi B MK obmact  crekTpa.
WUnentudukanuss W CTPYKTYPHO-TPYIIIOBOR
ananmu3 no MK cnekrpam. KomnuecTBeHHBIN
anamu3 B MK-  cmekrpockonuu. UK
CHEKTPO(YOTOMETPHI AMCIIEPTUPYIOMIECTO THIIA,
UX OCHOBHbIE Y3ibl. Dypbe-CIeKTPOMETpHI,
TIPUHIIUT X PaOOTHI U IPEUMYIIECTBA.

YcrHbil
ompoc. JIP
Peint.x.p.

MeTtobl
3MHUCCUOHHOMN
CIIEKTPOCKOI
7071

IIpuHIUIBL U TEOPETUYECKUE OCHOBBI aTOMHO-
SMHUCCUOHHOIO  CIEKTPaJIbHOIO  aHaJIU3a.
OCHOBHBIE =~ HMCTOYHMKM  aTOMM3alUUd U
BO30YKICHUSI. CBsi3p  aHAJIUTHUYECKOTO
CUTH&JIA C KOHILIEHTpauued aHaiura. Mertox
IUIAMEHHOW  (OTOMETpUH.  AHATUTHUYECKUE
BO3MOXXHOCTH aTOMHO-IMHCCHOHHOI'O METOJa
aHaIusa.

JIroMuHeCIIeHIIIS u ee OCHOBHEIE
xapakTepucTuku.  Kimaccudukamus  BUAOB
JIFOMUHECIICHIIMH. Anmaparypa JUISE
WCCTICIOBAHUS JIIOMUHECIICHITNH. Peructparus
CIIEKTPOB  BO3OYXKIEHHS W  HMCITyCKaHUS
JTIOMUHECTIHPYIONUX  BemecTB.  (OCHOBHBIC
3aKOHOMEPHOCTHU MOJIEKYJIIPHOU
JIOMUHECIICHIINU. TyIIeHNe JTFOMHUHECIICHIUH.
KonndecTBeHHBIN TIOMHHECIICHTHBIA aHAIN3:

VY cTHBIM
ompoc. JIP

B3anmoneiicTBUE pEHTI€HOBCKOTO U3JIYUYEHHUS C
BEILIECTBOM. METOIbl PEHTIEHOBCKOM
cniekTpockonun. PenTrenodmyopeceHTHbIE
CIIEKTPOMETPHI SHEPIOIUCHIEPCUOHHBIE U
BOJIHOJMCIIEPCUOHHBIE. J[€TEeKTOPHI
PEHTI€HOBCKOro u3inydyeHus. Kpucramisi-
ananu3atopbl. OcoOeHHOCTH
npobomoaroroBku. O0NMacTH MPUMEHEHUS,
BO3MOKHOCTH, IPEUMYIIIECTBA U OTPAHUYECHUS
METOJIOB.

YcrHbld
ompoc. JIP
Peitt.k.p.

OO01mass XapakTepUCTHKAa M KiIacCU(UKaIUs
ANEKTPOXUMHUYIECKUX METOJIOB.
DnexTpoxuMudeckue sueiiku. MHIuKaTOpHBINA
AIEKTPOI u 3JIEKTPOJT CpaBHEHUSI.
PaBHOBecHBIE u HEpaBHOBECHBIE
WIEKTPOXUMHUYECKHE  CHCTEMBI.  SIBneHus,

VcTHbBIM
ompoc. JIP

VYcrHblit
onpoc. JIP
PeiiT.x.p.




BO3HMKAIOIIME  TpU  MPOTEKAHUU  TOKa.
[onspuzanuoHHbIe KpHUBBIC u 170
WCIIOJTb30BaHHE B Pa3IMIHBIX
ANEKTPOXUMHUIECKAX METOJIAX.

[Ipsamast moTEeHIIMOMETPHSI.
IToreHuOMETpHUYIECKOE TUTPOBAHHE.
W3meneHune 3MeKTpOAHOro MOTEHINANIA B
nporecce TuTpoBaHusi. CriocoObl 00HApYKEHUS
KOHEYHOH TOYKU TUTPOBAHUSA. AHAIUTUYECKHE
BO3MOXHOCTH ¥ MIPAKTUIECKOE MPUMEHEHHUE
MOTEHIXOMETPUYECKOTO METO/A.

Bosnbramnepomerpuyeckuii - MeTO[  aHaIM3a.
Knaccudukamumss ~ BOIbTaMIIEPOMETPUIECKIX
METOJIOB. [omsiporpadus. Oo6mmas
XapaKTEePHUCTHKA TOJIporpadyuecKoil KpHUBOH.
3aBucumocTp  AU(M(GY3HOHHOTO  TOKa  OT
pa3iauuHbIX pakTopoB. YpaBHeHue MibkoBrYa.
IloTreHnman MOIYBOJHBL. IIpumeneHue
TBEPABIX 3JIEKTPOAOB B BOJBTAMIIEPOMETPHH.
CrauuHapHbie u BpallaroLIecs
MHUKPOAJIEKTPOBL. MonuduiupoBaHHbIE
BIEKTPOJIBL. WNuBepcruonHas
BOJIbTAMIIEPOMETPHSL. AmMrnepomeTpuyecKoe
TUTPOBaHUE c OJTHUM u TIBYMS
MOJIIPU30BAHHBIMH  3JIEKTPOAAMHU. Bunbt
KPUBBIX TUTPOBAHHUS. AHanutuyeckue
BO3MOYKHOCTH U MpPaKTHUYECKOE IPUMEHEHNE
BOJIbTAMIIEPOMETPUUECKUX METOIOB.

YcrHbil
ompoc. JIP
Peint.x.p.

Kynonomempuna. TeopeTudeckue  OCHOBBI.
KynoHomerpuss mnpu TIOCTOSSHHOM TOKE U
IIOCTOSIHHOM noTeHuuase. Ilpeumyiecrtsa u
OTpaHUYECHHUS] METOAA KYJIOHOMETPHUUYECKOIO

TUTPOBAHUSL. [Tpumepst MPAKTUYECKOTO
MPUMEHEHHUSL.

Konoykmomempus. IIpuHuumnet
KOHIIyKTOMETPHH, BO3MOXKHOCTH UM 00Jactu
npumenenus.  llpsmas  KOHIyKTOMETpHS.
Konnykromerpuieckoe TUTPOBAHHE.
[IpaxTHueckoe MIpUMEHEHUE METO/IOB
KOHIYKTOMETPHH.

dnexkmpozpasumempus. [TpuHnumEL,
[IPEUMYILECTBA, o0racth MIPUMEHEHUS
JIEKTPOrPABUMETPUH. DnexTponu3 pu

KOHTPOJIMPDYEMOM  TIOTEHIMaJe W  €ro
NpUMEHEHUE JUId Ielleld  pasfelieHus U
KOHIIGHTPUPOBaHUA. Anmaparypa.

YcTHbI
onpoc. JIP
Peitt.k.p.




Xpomarorpad
HUYECKHUE
METOJIbI
aHaJIN3a.

Xpowmarorpadus. Knaccudukanmst MeTo108
OCHOBHBIE TIPUHIIUITEI XpOMAaTOTpadum.
Knaccuduxarus xpomatorpaduaeckux
MeToJ10B. OCHOBHBIE ITapaMeTphbl
xpomaTorpammel. Kputepun pa3geneHust
KOB. CelleKTUBHOCTH U 3 (PEKTUBHOCTH
XpoMaTorpapuuecKoro pa3aesacHusl.
Konnenuus TeopeTuueckux Tapesok.
Kunerndeckas Teopust xpomaTorpaduu.
VYpasHeHue Ban-Jleemtepa. BerunciieHue
ONTUMAJILHON CKOPOCTH MOABMKHOM (hazbl.
Unentndrkanys KOMIOHEHTOB CMECH T10
xpomaTtorpamme. KogndecTBEeHHbIA aHAIN3.

I"azoancopOuUMOHHAs U Ta305KUIKOCTHAS
xpomarorpadmus..CxeMa ra3oBoro
xpomarorpada. OCHOBHBIC THITHI IETEKTOPOB:
KaTapoOMETPhI; IETCKTOPBI AJIEKTPOHHOTO
3axBaTa; MJIaMCHHO-HOHHU3AI[MOHHBIC
JIETEKTOphL. BRIOOp AeTekTopa.
AHaJIUTUYECKUE BO3MOXXHOCTH, 00J1aCTH
MIPUMEHEHUS Ta30BOM Xpomarorpaguu.

VcTHEIH
ompoc. JIP

JKunkocTHass KOJNOHOYHAs —XpomaTtorpadusl.
BricokoaddextnBHasS JKUAKOCTHAS
xpomatorpadus (BOXKX). OcHoBHBIE BHIBI
BDXX: amcopOrmonHas, pacrpenennTenbHas,
HOHOOOMEHHAS, OJKCKJIIO3HMOHHAsg - OOIIHe
MPUHIMITEI METOJIOB, OTIPE/IEIIieMbIe BEIIECTBA.
YCTpOHCTBO M OCOOCHHOCTH  YKHJIKOCTHBIX
xpomarorpados. Hacocsl, kononku. OCHOBHbBIE
THIIB JETEKTOpoB. [IpuMeHeHue pa3nudHbIX
Bu10B BOXKX nns pasnenenus u onpeneneHus
opraHuueckux coeauHeHuid. IIpenmymectsa
METOI0B BOXX. ITmockocTHas
xpomatorpadusi. Oobmme MIPUHLIATIB
paszaesneHusl. KauecTBennsrit u
KOJINYECTBEHHBIN aHaJIU3.

YcTHBIN
onpoc. JIP
PeiiT.x.p.

Macc-
CIIEKTPOMETP
us. Xpomaro-
Macc-
CIIEKTPOMETP
us

[TpuHIUTT MacC-CIIEKTPOMETPHUYECKOTO METO/1a
aHamm3a. Cxema W OCHOBHBIE Y3JIBI Macc-
CIIEKTPOMETpA. Baxneiiue CIOCOOBI
noHu3anuu. TUMbl Macc-aHaNM3aTopoB. Macc-
cnektp. Unpentndukanuss u  onpeaeneHHe
OPTaHMYECKUX  BEIIECTB; OJJEMEHTHhI U
M30TOIHBIA aHanmu3. Macc-ClieKTpOMeTpUs ¢

UHIYKTUBHO CBSI3aHHOM IUIa3MOM.
[Ipenmymectsa IJIa3MEHHON Macc-
CIICKTPOMETPHH. Xpomamo-macc-

cnekmpomempusa. llpuHnun MeToma, €ro
NpEeuMyIlIecTBa IO CpPaBHEHHWIO C  Macc-
CHEKTPOMETPUIECKUM METOJIOM aHAIIN3a.

AnHanuTudecKkue BO3MOKHOCTH U 001aCTH
IMPUMCHECHUA MACC-CIICKTPOMETPUH.

VcTHBIN
orpoc.
Kontp.pad.




Tepmuueckue
METOJBI

TepMuuecKre METOABI NCCIIEIOBAHUS H
ananuza. Knaccudukanus.
TepmorpaBUMETpHsl, TEPMUUYCCKUIN aHAIIH3,
IuddepeHnnanbHas CKaHUpyoLast
kasopuMmetpus. Tepmomapsl. JlepuBarorpadsl.
CHHXpOHHBIE TEPMOAHAIN3ATOPEI.
[TpumeHeHne METOJ0B IS UCCIIEAOBAHNUS
(PU3NKO-XUMHUYECKUX CBOHCTB U aHAIN32
BEIIECTB H MaTEPHAIIOB.

10

MeTtobl
pazzeneHus u
KOHIIEHTPUPO
BaHUS.

OCHOBHEIE BHJIBI MAaCKHUPOBaHUS -
paBHOBECHBIC M HepaBHOBeCHbIC. (OCHOBHBIC
IIPHEMBI MAaCKHPOBaHUSI. IIpumepsr
IPUMEHEHUSI MAaCKHUPOBAaHHS B XHMHYECKOM
aHanmse. KoJIMYECTBEHHBIC XapaKTCPUCTHKU:
KO3 UITUCHT pacnpeaencHus, CTENEHb
H3BJICYCHNS, CTEIEHD pas3eieHusL.
CoocaxacHue.

OKCTpakius  Kak
KOHLICHTPUPOBAHHUS. Krnaccudukanms
OKCTPAKLUHOHHBIX  IPOLECCOB. OcHoOBHBIE
3aKOHbI M KOJIMYCCTBCHHLIC XapaKTCPUCTHUKH.
DaKTOpBkl, BIUSIOIINE HA CTEIIECHb H3BICUCHUS
Opd  OAHOKpaTHOM 3KkcTpakuuu. CreneHp
W3BJICUECHUSI IIPY MHOTOKPAaTHOM SKCTPaKLUH.
Beibop pH  skcrpaknum. Baxneiimue
9KCTpareHThbl ¥ TpeOOBAHUS K HUM.

Copbuust kKak crmocod KOHIEHTPUPOBAHUSI.
Mexanuszm copbuun. CopOeHTHI, uc-
MOJIb3yeMbI€ IPH KOHLIEHTPUPOBAHUU
MHUKpPOIIPUMECEH.

METOA  pa3leieHusi |

Crenunguka mpo6ooTdopa u MpoOOIoArOTOBKU
B XOJI¢ aHAIHM3a 00BEKTOB Pa3HOTo TUIIA.
[MpeacraBuTenbHOCTH POOBI. DaKTOPEI,
00yCIIOBJIMBAIOIINE pa3Mep U criocod oToopa
MpeJICTaBUTEIbHON TPOoOBI. OTOOP MPod
TOMOT'CHHOTO ¥ FeTEPOreHHOT0 COCTABA.
CriocoObl MOTy4eHUs CpeIHEN TPOOHI.
OcHoBHBIE cITOcOOBI TIEpeBOIa MPOoOLI B GopMy,
HEOOXOIUMYIO JIUIs TAHHOTO BUJIA aHAJIH3A, -
«CYXUE» U «MOKPBIEY.

YcrHbil
ompoc. JIP
Kontp.pab.

11

OCHOBHEBIE
00BEKTEI
aHaim3a

AHanu3 peanbHbIX 00BeKTOB. [lepcnekTHBEI
pa3BUTHS aHATUTUYECKOH XuMKH. CHIDKEHUE
npezena oOHapyKEHUS U yBEITHYCHNE
TOYHOCTH aHaJH3a. ABTOMAaTU3AIHS U
KOMIbIOTepu3alus ananu3a. CUCTeMBI
«3JIEKTPOHHBIN HOC» U «3JIEKTPOHHBIN SI3BIKY.
Munuatiopuszanus. Pa3Butue «mojaeBbIx»
METOJIOB aHaM3a. Pa3BuTre ruOpuaHbBIX
METO/I0B aHanu3a. [MCTaHIMOHHBIN aHAIN3.
Pa3BuTre Hepa3pylmarIuX METOJOB aHAIN3a

Y cTHBIN
ompoc.
VcrHBIC
JOKJIa bl




2.3.5 3aHATHS CEMHMHAPCKOTO TUIA.
4 cemecTp

dopMa TeKyLIero

No TeMbl MPaKTUUECKUX 3aHATUI
KOHTPOJISt
1 3 4
1.|CrextpodoToMeTpryecKuii MeTO ] aHaIKM3a. Beruucienue PacueTHbie 3aanus. Y CTHBIN

Pe3yABTaTOB CHEKTPOHOTOMETPUIECKOTO aHAIIN3A.
Huddepennmanpaas cieKTpopoTOMETpHS.

omnpoc. Pelt.k.p.

2. |ATOMHO-abCOpPOLMOHHAS CIIEKTPOCKOTIHSI. VYerHbii onpoc. PelT.k.p.
3. |UK-cnexrpockonus. KauecTBeHHBIN U KOTMYECTBEHHBII YcrHblii onpoc.
aHaIIH3.
4. |ATOMHBIM SMHCCUOHHBIN CIIEKTPANbHBIA aHanu3. Pentreno- |V cTHBIN onpoc. PelT.k.p.
(ITyOopecLieHTHBII METO]] aHAIIU3A.
5. |/lroMHHECIICHTHBIH aHAIN3. VYceTHBI onpoc.
6. |[loTeHumomerpus. PacuetHsble 3ananus. Y CTHBIN
onpoc. Pelt.x.p.
7. |Bonbramnepomerpus PacuetHble 3ananus. Y CTHBIN
onpoc. Pelt.k.p.
8. |Kynonometpusi, 31eKTpOrpaBUMETPUSI, KOHTYKTOMETPHSL. PacueTnbie 3aanus Y cTHBIN
onpoc. Pelt.k.p.
9. |Xpomarorpadus. VYcrabiii onpoc. PeuT.k.p.
10. [Macc-criekTpoMeTpus. XpoMaTo-Macc-CIIeKTPOMETPHSL. YcrHbIi onpoc.
11. |OcHoBHbIe 00BEKTHI aHaNN3a. [lepcneKTHBEI pa3BUTHS YcrHbIi onpoc.
AQHAJINTUYECKON XUMUHU
2.3.6. JlabopaTopHble 3aHsITUS B 4 cemecTpe
dopMa TeKyIIero
Ne Tembl 1a60paTOPHBIX PabOT P ym
KOHTPOJISI
1 3 4
1.|®oTtomMeTpuyecKoe onpeeneHue xele3a ¢ Cynb(OoCATUIINIOBON 3amura JIP
KHUCJIOTOMN
2 |CriekTpopOTOMETPUIECKOE OTpE/IEICHUE JKee3a ¢ 3amuta JIP
OpTOQEHAHTPOIUHOM
3 |Onpenenenue mapradiia MeToaoM auddepeHnnaibHon 3amura JIP
dboTtomeTpun
4 |CnextpohoTOMETpHUYECKOE OTpeiesieHue coiepkanus kodernna B |3ammura JIP
pacTBOpUMOM Kode
5 |DKCTPaKIMOHHO-CIIEKTPOPOTOMETPUUYECKOE OIIpEIeIICHIE 3amwura JIP
He(TenpoayKTOB B IPUPOIHBIX Boaax metogoM MK-cnekrpockonuu
Ha MK-cnektpodoromerpe FTIR-8400 S.
6 |M3yyenne mpuHIHIIA pabOTHI aTOMHO-20COPOIIMOHHOTO 3amuTa JIP

CIICKTPOMETpA C OTA. OnpeﬂeneHI/Ie TAXKCIIOro MEerajljia MCTOAOM




ATOMHO-a0COPOITMOHHOM CTIEKTPOCKOMHNH. DKCKYpPCHS B
1a60pPaTOPUI0 ATOMHON CEKTPOCKOIHUH.

PeliTuHroBasi KOHTpoJbHasE pabora NS

8 |M3yueHue npuHIUIIA pabOTHI YHEPTOAUCIIEPCUOHHOTO 1 3amura JIP
BOJTHOAMCIIEPCUOHHOTO PEHTI€HO(DITYOPECIIEHTHBIX CIIEKTOMETPOB.
Omnpenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
METAJJTNYECKOT0 CIUTaBa 0e3 pa3pyIieHus MPoOkI.

9 |M3yueHue npuHIKIIA paOOTHI AaTOMHOT'O SMHCCHOHHOTO 3amura JIP
CIIEKTPOMETPA C UHAYKTUBHO CBSI3aHHOM m1azMoil. OnpeneneHue
cocTaBa MOPCKOM BOJIbI METO/I0M aTOMHOM SMHUCCHOHHOMN
CHEKTPOCKOIINH.

PeiituaroBas koHTposbHas paboTta Ne6

11 |Hactpoiika pH-meTpa no 6ydepusiM pacTBopam u omnpenenenue pH (3ammra JIP
KOHTPOJILHOT'O pacTBOpa

12 |Omnpenenennie HUTPATOB METOAOM MPSMOU TOTEHIIMOMETPHH C 3amura JIP
HUTPAT-CEJIEKTUBHBIM AJIEKTPOJIOM

13 |Onpenenenue xene3a METOOM MTOTCHIIHOMETPUIESCKOTO 3amura JIP
TUTPOBAHUS

14 |Onpenenenue consTHON U OOPHON KHCIIOT B UX CMECH METOIOM Samura JIP

IMOTCHIUUOMETPHUICCKOI0O TUTPOBAHUS.

15 |Onpenenenue cCoaSTHON KUCIOTH METOAOM KYJIOHOMETPHYECKOTO Samqura JIP
TUTPOBAHHUS

16 |Omnpenenenne Menu METOOM aMIIEPOMETPHUUYECKOTO TUTPOBAHUS Samqura JIP

17 |Onpenenenne MUKPOKOJIMYECTB KaIMUsI METOJJOM UHBEPCUOHHON  (3amuta JIP
BOJITAMIIEPOMETPUH

18 |Onpenenenue CONSTHOM U YKCYCHOM KUCIOT METOIOM 3amura JIP
KOHJYKTOMETPUYECKOTO TUTPOBAHMSI.

PeliTunrosas KoHTposbHast padoTta Ne7

20 |KauecTBeHHBIH aHAIN3 CMECH aMMHOKHUCIIOT METOJIOM 3amwura JIP
TOHKOCJIOIHON Xpomartorpapuu

Onpenenenue sTuialeTara U 3TaHojla B CTOYHBIX Bogax MetogoMm  (3amura JIP
ra3oBOM XpomaTorpapuu.

Omnpenenenue caxapoB B cokax Mmetogom BOKX 3amura JIP

Omnpenenenne OOpHON KUCIOTHI M HUKEIIS TOCTE pa3aenieHus cmecu |3amura JIP
Ha katrnoHute KVY-2.

N3yuenne npuHLmMIa JEMCTBUS Macc-CIIEKTPOMETpa U YcTHBII onpoc
XpOMaToMacc-ClieKTpoMeTpa. DKCKYpcHs B XpoMaTorpadpuyeckuit
LIEHTP IKOJIOTO-aHATUTH4YeCKOro 1eHTpa Kyol'V.

HccnenoBanue TepMUUECKON YCTOMYMBOCTH TBEPIOrO MaTepuasna Ha|Y CTHBIN OIpoc
CUHXpPOHHOM TepMoananu3arope Netsh —H-490.

PeliTuHroBast KOHTpoJbHas paboTta Ne8

2.3.7 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBbie paboThI - HE TPEeAYCMOTPEHBI

2.4 TlepeueHb Y4eOHO-METOAHYECKOI0 o0ecreYeHHsl sl CAMOCTOSTEJbHOI
PadoThI 00Yy4YAOIIMXCH MO IUCHUILIHHE (MOTYJII0)



[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLTAHBI

Ne Bun CPC TI0 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 | IIpopabotka yueGHoro |1. Meronuyeckue peKOMeHIAIK K OpTaHu3aluy ay IUTOPHOMN U
(TEOpEeTUYEeCKOro)  |BHEAYIUTOPHOM  (CaMOCTOSITENIbHOW)  pabOThl  CTY/ACHTOB:
Marepuaia Meroanueckue ykaszanms/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — KpacHogap:
Ky6anckwii roc.yu-t, 2018. 89 c.
2. T.b. Tlounnok, 3.A. TemepaamieB. AHaIUTHYECKas XHUMUS.
CHeKkTpocKOnuYecKre MeTONbl aHalu3a. YdeOHoe mocobue.
Kpacnonap, KyoI'VY, 2013.
3. T.b. [Iloumnox, 3.A. Temepnamen. MonekyasapHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.
4. Y4yeOHUKH U 3aJaYHUKH U3 CIIHCKA OCHOBHOM JINTEPATYPHI.
Brimoanenune 1. MeTonnueckre peKOMEHIAINH K OpraHu3aliK ayJUTOPHON U
WHAVBUAYAIbHBIX  |BHEAYJUTOPHOM  (CAMOCTOSITENBHOM) paboOThl  CTYJEHTOB:
3aJJaHui, IOATOTOBKA |MeTomnueckue ykazanust/ coct. T.II. Cropoxenko, T.b.
COOOILIEHU I ITounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:

Ky6anckuii roc.yn-1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnaiieB. AHAUIUTHYECKAS XUMHUSI.
CriekTpoCKOMYecKre METObl aHaiu3a. YdeOHoe mocobue.
Kpacnonap, KyoI'VY, 2013.

4. T.b. Ilounnok, 3.A. Tewmepnamen. MonekynsapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.

3. Y4ueOHUKHU U 3aJJaUHUKU U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

IToaroroBska k
TEKYLIEMY KOHTPOJIIO

1. Metoauueckue peKkOMEeHJalluy K OpraHu3aluy ay IMTOPHOH U
BHEAYJIUTOPHON  (CaMOCTOSITENIbHOM)  pabOThl  CTYJEHTOB:
metonuyeckue ykazauus/ coct. T.II. Cropoxenko, T.b.
[Tounnokx, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckuii roc.yn-t, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemepaamieB. AHaaUTHUECKas XHUMHUS.
CriekTpocKONMYecKHe MeTO/bl aHanu3a. YuyeOHoe mocobue.
Kpacuomnap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A. Temepnames. MonekyisapHas
abcopOuuronHas crnektpockonus. Kpacnonap, Kyol'Vy, 2016.

4. Y4eOHUKHM U 33/Ja4HUKH U3 CIIMCKA OCHOBHOM JINTEPATYphI.

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTCepHuaJibl IJIsA CaMOCTOSATEIbHOU pa6OTBI o6yqafoumxc51 nus3

qyycja HWHBAJIUAOB HW  JIHUIT

C OrpaHMYEHHBIMM BO3MOXHOCTAMHU 370poBbsi  (OB3)

MpEaAOCTaBJIAOTCA B (I)opMax, AIalITUPOBAHHBIX K OTPAHUYCHHUAM HUX 310POBBA U BOCIIPUATHA

uH(popMauu:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,
— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM (opme,




— B hopMe IEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepevYeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mnpomecce ocBoeHus NaHHOW Y4eOHON NMCHMIUIMHBI MCIOIB3YIOTCSA CIIEAYIOIINE
o0pa3oBaTe/IbHbIE TEXHOJIOTUU: ayIUTOpHas paboTa B BUAE TPAAMLMOHHBIX (OPM: JIEKIHH,
CCMHUHAPBI, MPAKTUYCCKUEC 3aHATHA U T.II.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBBLIC
JUCKYCCHM, TPOBOJUTCA pa3z0op MpakTUUecKux 3aaad. IIpeaycMoTpeHbl KOHTAaKTHBIE Yachl, B
paMKax KOTOpPBIX IIperoaaBarcyiib, C OHHOﬁ CTOPOHBI, OKa3bIBACT WHAWBUAYAJILHBIC
KOHCYJIbTAllUM O XOAY BBIIOJHEHUS CAMOCTOSITENIbHBIX 3aJaHui, a C JAPYrod CTOpPOHBI,
OCYHWICCTBJIACT KOHTPOJIb U OLHCHHUBACT PE3YJIbTAaThbl 3TUX HHIAWBHUAYAJIbHBIX 3aﬂaHI/II7I. I[JISI
(buKcanMy TBOPYECKOrO IMPOABMIKEHHS HCIOJB3YETCs pPEeHTHHIOBas CHCTEMa OLIEHKH 3HaHUIl
CTYACHTOB TIO pe3yiabTaTaM MpPOBEPKH MOJIYJIbHBIX PEHTUHTOBBIX KOHTPOJBHBIX padoT,
npUMeHsieTcss O0CYXKJIeHUE pe3ysbTaToB PadOThl CTYJEHUYECKUX HCCIIEA0BaTEIbCKUX IPYIII,
Hekoropele pazzensl TEOPETHYECKOIO Kypca paccMaTpUBAIOTCS C  HCIOJb30BaHUEM
oleperKarolieil caMoCTOATEIbHON paboThl: CTYAEHTHI MOIYYalOT 3a/laHie Ha U3y4yeHHEe HOBOTO
MaTepuaia 10 €ro U3JI0KEeHUs Ha JIEKIHUH.

WuTepakTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU

Konnu
Bun 3anstus Hcnonb3yemble MHTEpaKTHUBHBIC
Cemectp €CTBO
(JI, I1P, JIP) o0pa3oBareybHbIE TEXHOIOTUH
4acoB
JI JIP Jlekiuu ¢ 3neMeHTaMM e Jarornyeckomn 90
ABPUCTUKH, Oecepl, pa30op cutyarui, padbora
B MaJIbIX IPYIIax, MPe3eHTAINsI KPAaTKUX
cooOuieHnii B popmare MUHU-KOH(pEpEHIINN
Hmoeo: 90

B pamMkax uTeHHs Kypca NpeayCMOTPEHO MocelieHne GU3nKO-XUMUYECKHX
nabopaTopuil DKOJIOr0-aHATUTHYECKOTO LIEHTPA U LIEHTPa KOJUIEKTUBHOT'O I10JIb30BAHUS
KybaHckoro rocyHuBepcureTa.

I[J'IH JaI ¢ OrpaHUMYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA NPECAYCMOTPEHA OpraHu3alusa
KOHCYJ'IBT&I_[I/Iﬁ C UCITIOJIb30BAHHEM BHCKTpOHHOI\/'I IIOYTHI.

4. OueHouyHble CpeACTBa [Jsl TeKylIero KOHTPOJISI YyCeBaeMOCTH H
NPOMEKYTOYHOH ATTeCTALUM.

4.1 ®oHA OLEHOYHBIX CPeCTB A5 MPOBeIeHHs TeKyero KOHTPOJIs.

4.1.1. Bonipochbl K KOHTPOJILHBIM H CAMOCTOSITEIbHBIM padoTam

CamocrosiTesibHas padora Nel

o TeMe «MeTpo.ﬂornqecxne OCHOBBI AHAJIUTHYECKOM XUMH M

1. OOBsACHUTE CMBICH MapaMeTpa «TOYHOCTh XUMHUYECKOTO aHAIH3a.

2. YKaxuTe, YeM OTINYAFOTCS IMOHATHUS «CXOJUMOCTb» H «BOCIIPOU3BOJUMOCTH).

3. CucreMatudeckue OMMOKH, UX UCTOYHUKH.

4. TIpaBWJIBHOCTB PE3YJIPTATOB XUMHUUYECKOTO aHanm3a. Kakumu cmoco6amu MOKHO
MPOBEPUTH MPABHIBHOCTh PE3YJIbTATa aHANIN3A?

5. B uem oTimume cuCTeMaTHYeCKUX OMTHOOK OT CIIydaiHbIX?



6. Kakue BenTMUMHBI XapaKTEpU3yIOT BOCIIPOU3BOAMMOCTb BEIOOPOYHON COBOKYITHOCTH
JAHHBIX XUMHUYECKOIO aHanu3a’?

7. Ha3zoBuTE NMOCTOSIHHBIE TAPAMETPHl HOPMAJILHOT'O PACIPEEIICHUs CIydailHON
BEJINYUHBI.

8. Ha3zoBuTe OCHOBHBIC CBOMCTBA KPUBOK HOPMAIILHOTO pacnpeenenus ['aycca.

9. Mlaiite onpeaeneHue MOHATUSAM: AUCIIEPCHS; CTAHJAPTHOE OTKJIOHEHHE U OTHOCUTEIBHOE
CTaHJapTHOE OTKJIOHEHHE BEIOOPOYHON COBOKYITHOCTH; IOBEpUTEIbHASI BEPOSTHOCTH;
JIOBEPUTEIIbHBIN HHTEpBAJI?

10. Hammmmurte ypaBHEHHUE s pacyeTa JOBEPUTEIBHOTO HHTEPBAa

11. [aiite onpenenenue NoHATUs «pomaxy. Kakum oOpa3zom U3 cepuu u3MepeHui
HCKITIOYAIOT TPyOBIC TpOMaxu?

12. B uem 3akitouaeTcsi METOI HaMMEHbIINX KBapaToB? Kakum oO6pa3oM moiyyaror
ypaBHEHUE NPSIMOM AJIs1 IKCIEPUMEHTAIbHBIX 3HAUEHUH METOJIOM HAaMMEHBIINX
KBaJIpaToOB?

13. JlaiiTe onpenenenue MOHATUAM: TIpeesl OOHAPYKEHHUS, OTKPHIBAEMBII MUHUMYM,
JIMAIa30H U3MEPSIEMbIX KOHLEHTPALUM, CEJIEKTUBHOCTD, SKCIIPECCHOCTh aHAJIN3a;
AQHATTMTHYECKUH CUTHAI, «MJCHTH()UKATMOHHBINA TTapaMeTp.

14. TlepeuncnuTe KpUTEPUU BbIOOpA METOIA aHATTN3A.

15. 3Havamue nudpsl ¥ MpaBUia OKPYTIICHHUS YUCEN, BRIPAKAIONIUX PE3Y/IbTAT aHAIH3A.

16. Enununel CU B aHanmn3e: OCHOBHBIE, TPOU3BOIHBIC, BHECUCTEMHBIE (9KBUBAJICHT, TUTD,
MOJIIpHAsi KOHLIEHTpAIUsl SKBUBAJIEHTA, MOJISUIBHOCTD U 1IP.).

17.IlorpemHoCTH OTAEIBHBIX CTAAUI U KOHEYHOTO pe3ynbTaTa. CyMMUPOBaHUE
IIOIPELIHOCTEM.

18. MeTpoioruyeckoe obecreyeHrne KOHTPOJISl COCTaBa BEIIECTB U MaTEpUAOB.
ATTecTauus U CTaHAAPTU3ALUSA METOTUK.

AKKpenuTanus aHaJIUTHYECKUX TabopaTopHii.

PeiiTuHroBasi KoHTpoJbHas padora Nel

o Teme «Kucnomno-ocrognbwie peaxkuuuy

ChopmynupyiiTe 3aK0OH JIEHCTBYIOINUX MacC.

@DakTOpHI, BIUAIOLUINE HA CKOPOCTh XUMUYECKUX PEAKIUH.

TepMoanHaMuyeckasi KOHCTaHTa paBHOBecHs. PaKTOPbI, BIUSIOLIUE HA €€ BEJIUUNHY.

PeanbHast koHCcTaHTa paBHOBeCHUS. CBSA3b C TEPMOJMHAMHYECKON KOHCTAHTOM.

daxtopsl, BIusore Ha BennunHy KP.

5. VYcnoBHas KOHCTaHTa paBHOBecHus. CBS3b MEX/Y YCIOBHOM, peanbHOM 1
TEPMOJMHAMHYECKON KOHCTaHTaMu paBHOBecHus. DaKTOPBI, BIMSIONINE HA BEIUUUHY
K.

6. AxrtuBHOCTH HOHOB. Koo unmeHT akTuBHOCTH, CpeaHmii KO3 PHUIIMEHT aKTUBHOCTH.
@DakTOopbI, BAUAIOIINE HA BEIUYUHY KO (UIIMEHTa AKTUBHOCTH.

7. Wonnas cuna pactBopa. Pacuetr noHHOM cuibl pacTBOpa M K03(pPUIIMEHTOB aKTUBHOCTH
noHOB. YpaBHeHus Jlebas-Xrokkens u [[pBuca.

8. HaiiTe onpeneneHre KOHKYPUPYIOIIEH peaKkIuy U MPUBEAUTE TIPUMEPHI
KOHKYPUPYIOIUX PEeaKLU Ui MPOLECCOB TUCCOLMALNN KUCIOThI UM OCHOBAHMS
paBHOBECHSI B TETEPOTE€HHOI cucTeMe; peakluu 00pa3oBaHUS KOMILIEKCHOTO
COEIMHEHMUS.

9. KoaddumnmeHT KOHKypUpYIOIIeH peakiiiy 1 MOJIbHAsI 1071 HOHA. BrIBeInTe ypaBHEHUE
JUIs pacdyeTa MOJIbHOM JT0JIM aHWOHA cl1a00if MHOTOOCHOBHOM KHMCIIOTHI .

10. Beruucnenre paBHOBECHOM KOHIICHTPAIWU HOHA C UCIIOJIb30BaHUEM MOJILHOMN JI0JIH
win ko3 duumenta KoHKypHpymomueit peakiuu. [lpumepsi.

11. KoncTaHTa 1 CTeTIEHb AUCCOIUALINY YJIEKTPOJINTA. 3aK0H pa3zbaBieHus OcTBasba.

12. ChopmynupyiiTe OCHOBHBIE ITOJIOKEHUS TeOpuii AppeHuyca, JIprorica u Y caHOBHYA,

NS



13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.

24.

25.

26.

217.
28.
29.
30.
31.

32.
33.

34.

35.
36.

HA30BUTE UX OCHOBHBIE HEJJOCTATKH.
JaiiTe onpeneneHne KUCIOThl 1 OCHOBAHHUSI C TOUKHU 3PEHHS TPOTOJIUTUUECKON TEOPUU
bpencrena-Jloypu. IIpuBenure npuMepsl HEUTPAIBHBIX U 3aPSKEHHBIX KUCIOT U
OCHOBaHUH.

Uro Takoe conpsyKeHHasi KUCIOTHO-OCHOBHAs poTosintudeckas napa? Ilpusenure
IIPUMEPBL.

Kakue BemecTBa Ha3biBatoTcs ampunpoTHbiMu? Kakue paBHOBecHs! HAOIIO1AI0TCS B
pactBopax amdonautoB? IIpuBeanure npumepsl.

@DaKTOpbI, BAUSIOMINE HA CHITy IPOTOJIUTOB. BHyTpeHHNe 1 BHEIIHHE (DaKTOPHI.
[Ipumepsbl.

Jaiite onpeneneHne MpoTOreHHbIX, MPOTO(GUIBHBIX, aM(PUIIPOTHBIX U AIIPOTOHHBIX
pactBopureneil. [IpuBenure npumepsl.

IIpuBenuTe npUMEpPHI M HATMIIUTE YPAaBHEHUSI PEAKIUI B3aMMOIECUCTBUS KUCIIOT U
OCHOBAaHUHU C aM(PUIIPOTHBIMU PACTBOPUTEISIMH.

KakoBa posb pacTBOpUTES B IPOSIBICHUH KUCIOTHBIX WJIM OCHOBHBIX CBOICTB
npotonuToB? B yem 3akiodaercs nuddepeHuupyolee 1 HUBEIUpYollee AeHCTBUE
pactBopuTeneit? [IpuBenure npuMepsl.

Kakas peakuus HaszbiBaeTcs apronporoinn3oM? Ilpusenure npumepst. Uto Takoe
KOHCTaHTa aBTOINPOTOIU3a?

Yro Takoe noHbI TMOHUA U nuaTa? [Ipuseaure npumepsl

Honnoe npousseneHue Bopl. @akTopsl, BAUSIOLINE Ha BeTUUUHY Kpzo.

Yro Takoe BOAOPOIHBINA U THAPOKCUIIbHBIN NToKa3zaTenn? Kak OHU CBA3aHbBI MEXKIY
coboit?

Yro ABnsSETCA MEPOM KMUCIOTHOCTH (OCHOBHOCTH) HEBOAHBIX pacTBopoB? ITouemy ogHO
U TO e 3HaueHue pH B cpene pa3HbIX pacTBOPHUTENEH MOXKET COOTBETCTBOBATH MO0
KHCJIOH, JINOO IIEeTOYHON WIM HEUTpaabHO# cpene? JlaiiTe onpeaeiieHne, Kakue
PacTBOPBI CUUTAIOTCS] KUCIIBIMU, LIEJIOYHBIMHU, HEUTPAIbHBIMH.

JlaiiTe onpenesieHne KOHCTaHThI KUCIOTHOCTH, KOHCTaHThl OCHOBHOCTH, [IpuBenure
IPUMEPBHL.

BriBenuTe ypaBHEHHE, yCTaHABIMBAIOIIEE CBA3b MEKy KOHCTAHTAMH KUCIIOTHOCTH U
OCHOBHOCTH JUJISl CONPSIKEHHON TPOTOJIMTUYECKOM ITapHI.

Kakue pacTBops! Ha3biBatoTCs OypepHbIMU?

OObsicHUTE MeXaHU3M Oy(QepHOTro eHCTBUS Ha KOHKPETHOM IPUMEPE.

BydepHnas emMkocTb. DaKkTOpPHI, BAUAIOIINE HA BETUYUHY OypepHOl eMKOCTH.
BriBenute Gpopmyny s pacueta pH OydepHoro pactBopa.

BeiBenute ¢opmyny ans pacuera pH pactBopa ci1aboit KUCIOTHI (€1a00ro OCHOBAHUA)
JUTs citydaeB, korna a <5 %, a>5 %.

BeiBenute popmyny s pacuera pH B pacTBOpe CepHOM KHCIOTHI.

BriBenute Gopmyny i pacuera pH B pactBope amdonuta. [IpuBeaure npumepsl
HIPOTOJIUTOB ¢ aM(POTEPHBIMU CBOHCTBAMH.

B kakux cinyuasx npu pacuere pH pacTBOpoB KUCIOT U OCHOBaHMI MOKHO IpeHeOpeyb
aBTONPOTOJIM30M PACTBOPUTEIIA, U B KAKUX CIIydasix HEY4ET ATOrO IpoLecca NpUBEIET
K C€pPbE3HBIM OIIHNOKaM?

YpaBHeHHE dIEKTPOHENTPanbHOCTH. [IprMepsl.

VYpaBHeHune MatepuanbHoro 0ananca. [lpumepsr.

PeiiTnHroBasi KOHTpOJbHas padora Ne2
1o teme «Kucnomuo-ocnognoe mumpoganuey
HazoBuTe OCHOBHEIE MCTPOJIOTHUYCCKUEC XAPAKTECPHUCTUKU TUTPUMECTPHYCCKOTO METOOA

aHayn3a (Mana3oH OMNPEENIEMbIX KOHLIEHTpAIMi, MOrPEIIHOCTH, HUKHIOK TPAHUILY
oTpeieNIIeMbIX COJIepKaHni)
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HazoBuTte 0CHOBHBIE JOCTOMHCTBA U HEAOCTATKH TUTPUMETPUUECKOTO METOA aHAIH3a.
[lepeunciure  OCHOBHBIE  TpeOOBaHWsS, TPEABABISEMBIE K  pEakmusiM B
TUTPUMETPUIECCKOM METO/IE.

JaiiTe ompeereHre OCHOBHBIM CITIOCOO0aM TUTPOBaHHUs (TIpsiMOe, 00paTHOE, 10 METOIY
3aMeIICHHS ).

Yro Takoe TiepBUYHBIE CTaHIAapTHhIe BemiectBa? Kakue tTpeOoBaHHMS K HHUM
PEABSBISIIOTCSA?

Ha3zoBuTe 0OCHOBHBIE CITIOCOOBI TPUTOTOBJICHUS CTAaHIAPTHBIX PACTBOPOB.

Kakme pacTBOppl HAa3bIBAIOTCS BTOPUYHBIMH CTaHIapTHRIMU? Kakum oOpazom
YCTaHABJIMBAIOT UX TOYHYIO KOHIIEHTPAIHIO?

HasoBure ocHOBHBIE paboune pacTBOpa B KHUCIOTHO-OCHOBHOM THTPOBAHHH. Y KaXKHUTE
BEIIECTBA, TI0 KOTOPHIM TIPOBOJST CTAaHIAAPTH3AIMIO ITUX pPacTBOpoB. Hamummmre
YpaBHEHUS PEaKLIUM.

JaiiTe ompeneneHue THTPOBAHUS 1O CHoco0y MHIETHPOBAHUS W TIO CIOCOOY
OTJICTbHBIX HABECOK.

JaiiTe ompenencHUE CIEIYIONMM TOHSATHSAM: THTP pacTBOpa; TUTP pacTBopa IO
OTIPE/ICNIIEMOMY  BEIIIECTBY; OKBHBAJICHT BEIIECTBA; (DAKTOP DKBHBAJICHTHOCTH;
MOJISIpHAsi KOHIIGHTpAllMsl SKBHUBaJCHTa; MaccoBas nojs. [lpuBeaure GopmyIbl,
CBSI3BIBAIOIINE 3TU MOHSITHSI.

W310K1TE OCHOBHBIE ITOJIOKEHUSI HOHHOW TEOPUU KHUCIIOTHO-OCHOBHBIX UHJIUKATOPOB U
€e OCHOBHBIE HEJIOCTATKH.

OCHOBHBIC TOJIOKEHHUSI XPOMO(POPHOI TEOPUU WHIAMKATOPOB U OCHOBHBIC HEIOCTATKU
9TOU TEOPHH.

OCHOBHBIE TOJIOKEHHUSI HOHHO-XpOMOGpOpHOH Teopun. Tayromepusanus. Juccomnmanus
uHAnKaTopa. Kaxyimascss KOHCTaHTa KUCIIOTHO-OCHOBHOTO HHJIUKATOPA.

Jaiite onpeeneHre HHTEpBaAJIa Mepexo/ia OKPACKU KUCIOTHO-OCHOBHOTO WHIWKATOPA,
pT.

Yro Ttakoe xpomodopbi? Aykcoxpombl? [lokakure 3TH TPYINIBI B XUMHYECKHX
dbopmynax perondTaienHa, METUIOpaHXa, mapa-HuTpodeHoa.

Hanummre cTpykTypHble ¢opMmylbl 00eux TayToMepHbIX (opm deHondTanenna,
METWJIOPaHkKa, Mapa-HUTPO(EeHOIa U OOBICHUTE MEXaHW3M H3MEHECHHSI OKPACKH ITHX
WHIUKATOPOB.

CBsi3p WHTEpBaJla NEpeXoAa OKPACKH KHCIOTHO-OCHOBHOTO WHIUKATOpa M  €ro
Ka)KyIIeHCsl KOHCTAHTHI.

Kakue QakTopsl BIMSIOT HAa WHTEpPBa] IEpexoja OKPACKH KHCIIOTHO-OCHOBHBIX

WHIUKATOPOB?
HazoBure oOcHOBHBIE TpeOOBaHUS, TMPEABIBIAEMbIE K  KHCIOTHO-OCHOBHBIM
WHAUKATOPaM.
HasoBuTe OCHOBHBIC TPYIIBI KHCIOTHO-OCHOBHBIX WHIMKATOPOB, YKAKUTE WX
XpOoMO(OpBHI.

Kak MeHsieTcs BenMuMHa CKayka Ha KPHUBOW THUTPOBAaHUS OT: a) KOHLEHTPALUU
pacTBOpoB; 0) KOHCTaHTHI AMCCOLMAIMM KUCJIOT WJIM OCHOBaHHi; B) TeMIieparypbl?
OTBETH MOTHBUPYHTE.

KaxoBbI IpeienbHbIE 3HAYEHNUsI KOHLIEHTPALUKA TUTPYEMBIX BEIIECTB, @ TAKKE KOHCTAHT
KHUCJIOT U OCHOBAHUH, MPH KOTOPHIX HAa KPUBOM TUTPOBaHUS HAOJIOIaeTCs CKauoK?

[Ipy KakoM YCIOBUM BO3MOXXHO pa3felbHOE THUTPOBAHUE CMECH KHUCIOT (WIH
MHOTOOCHOBHBIX KHCJIOT M MHOTOKHCIIOTHBIX OCHOBaHUM) 1o cryneHsm? OTBer
MOTHUBUPYWTE.

Kak MoxxHO oTTUTpOBaTh (GOCPOpPHYIO KHUCIOTY MO TpeTheil crynmeHu? HaszoBure
OCHOBHBIC IPHEMBbl THUTPOBAHUS OYEHb CIAOBIX KHUCIOT W OCHOBaHMM. [lpuBenute
PUMEpBHL.

Kak onpenenuts npyu COBMECTHOM MPHUCYTCTBUU KapOOHAT- U THAPOKApOOHAT-UOHBI?
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Kak ompenenuts npu COBMECTHOM MPUCYTCTBUH KapOOHAT- U THIPOKCHI-UOHBI?
HazoBuTe OCHOBHBIE THIBI HMHIWKATOPHBIX OIIMOOK B  KHUCIOTHO-OCHOBHOM
tuTpoBanuu. Kak onpenensercs 3Hak nuHAMKaTOpHON ommoOku? [IpuBenure npumMepsl.
PaccuuTaiiTe BeNMUMHY CKayka Ha KPUBOW THTPOBaHUS C1ab0H (CHIBHOM) KHCIIOTHI
CUJIBHBIM OCHOBaHHMEM; Caboro (CHJIBHOTO) OCHOBAaHMS CHJIBHOW KHUCJIOTOM.
OO0bsicHUTE TPUHLIUIT TOI00PA UHIUKATOPOB.

MoXHO M B KadyecTBE TUTPAHTOB MCIOJIb30BaTh CiIa0ble KUCIOTHI M OCHOBAaHMS?
[Touemy?

Jns kakux 1esneil npuMeHsIeTCs METOJT KUCIOTHO-OCHOBHOTO TuTpoBaHus? [lpuBeaure
IPUMEPBL.

PeiiTnHroBasi KOHTpoJbHas padora Ne3

110 TeMe «OKUCIUMENbHO-60CCIAHOGUM ETIbHOE mumpoeanue

CranaapTHbIA 1 GOPMaTBHBIN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIHN oTeHnan. Kakas
CBSI3b MEXKIY HUMU?

VY CTpoCTBO rajlbBAHUYECKOIO 3JIEMEHTA, IIPUMEPHI.

Kakum 06pa3om 1o BenuurMHEe CTaHAAPTHBIX MM (POPMaIbHBIX HOTEHIIMAJIOB MOXKHO
CYIUTh O HAIIPABJIEHUU PEIOKC-peaKuu’?

Hanummre ypaBHenue HepHcTa M OSICHUTE CMBICIT BXOJAIIMX B HETO BEJINYMH.
BiisiHue MOHHOMW CHJIBI HA BEJIMYUHY 3JIEKTPOAHOIO IIOTEHINANIA.

BausiHue KOHKypUpYIOLIeH peakiuyu KOMILIEKCOOOpa30BaHus C yUaCTHEM OKHCICHHOM
(BoccTaHOBIIEHHOH ) (POPMBI HA BETMYHUHY JIEKTPOJHOTO TIOTEHIIHAA.

Bausinue koHKypupyrolei peakiuu 00pa3oBaHusl MaJOPACTBOPUMBIX COCTUHEHUH C
y4acTHEM OKHCJIICHHOU (BOCCTAaHOBJICHHOW) (DOPMBI Ha BEIMYUHY JIEKTPOAHOTO
IOTEHLIMAA.

Bimstnue pH Ha BenmmuuHy 37€KTPOAHOIO MOTEHINANA.

BeiBenute popmyny /i pacuera KOHCTAaHThI pABHOBECHUS! OKUCIIUTENIBHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

Kak MOXHO M3MEHUTH HAlPaBJIEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakuun?
@®akTophbl, BAUSIOLUINE HA BEIMUNHY CKauKa Ha KPUBOI TUTPOBAHHUS.

ITpuBennTe npUMepsl IPUEMOB YBEJINYEHUS CKauKa TUHTPOBAHMS.

B kakux cimyyasx KpuBasi CHMMETPHUHA, a B KAKUX aCHMMETPHUYHA OTHOCUTEIBHO
TOYKH DKBUBAJIEHTHOCTH?

WNnaukatopsl penokc-tutpoBanus. Kiaccupukanus, TpeOboBaHMs K UHAUKATOPAM,
IIPUMEPBHL.

NHuTepBan nepexoia OKpacKu peoKC-UHHAUKATOPOB, pT.

Beruucnenue ommoboK pejoKC-TUTPOBAHUS.

Jaiite onpenenenne cieayomUM MOHITHIM: MHIyLIUPOBaHHAsI OKUCIUTENbHO-
BOCCTAHOBUTEJIbHAS PEAKLUS; aKTOP: HHIAYKTOP; aKLENTOp.

Kakum o6pa3om onpezensercss GpakTop SKBUBAJIEHTHOCTH U MOJISIpHAs Macca
DKBHUBAJIEHTA JUIsl BELLIECTB, BCTYNAIOUINX B PEAKIIUU OKHCIEHUSA-BOCCTAHOBIICHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBAIEHTHOCTH JUIsl OKUCIUTENBHO-
BOCCTaHOBUTENbHBIX PEAKIIUHA, B TOM YHCIIe IPOTEKAIONINX ¢ yuacTHeM HoHOB H30",
OH wu np.

HanumuTe ypaBHEeHHs peaklMid, IPOTEKAOUINX B pacTBOpax Iu(EeHUIaMHHA IIPU ero
UCIIOJIb30BaHUU B KaUE€CTBE PEIOKC-UHINKATOPA.

IIlepmaHranaToMeTpusl; ypaBHEHMS], JIEKAILUE B OCHOBE MCIIOJIb30BaHMsI IEpMaHraHaTa
KaJius B KadecTBe okuciutess. [Tpuanabl m3menenus tutpa pacteopa KMnOg.
IIpumenenue metona. [Ipumepsl.

[TpuroroBneHue, XpaHeHue u cTangaptu3amnus pacrsopa KMnOa.

Honometpus. [lpurorosienue, XxpaHeHUE U CTaHAAPTU3ALUS paOOUNX PacTBOPOB.
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[TpuyrHbBI U3MEHEHHS TUTPA PacTBOpa THOCYIb(paTa HaTpUs BO BpeMeHu. [Ipumenenue
METOJ1a, IPUMEPBI.

WNuaukaTop B METOE HOAOMETPUU, OCOOEHHOCTH €T0 IPUMEHEHHS.
Juxpomaromerpus. YpaBHEHHE, Jiexkallee B OCHOBe Meroaa. [Ipurorosnenue
pabouero pactBopa, UHIAUKaTOpbl. [Ipumenenune metoa.

PeiiTuHroBasi KOHTPOJILHAs padora Ne4

no teme «OcadoumenvHoe u KOMnjieKconomempuuecKkoe mumpoeanue. Fpaeumempu}l»
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[IpousBeneHne pacTBOPUMOCTHU. Y CIOBHOE, PEAIBHOE U TEPMOJUHAMUYECKOE
MIPOU3BEJACHNUE PACTBOPUMOCTH. Y CIIOBUS UX MPUMEHEHUS JIJIs pacyeToB. B3anmMocCBA3b.
PacTBOpUMOCTE MaopacTBOPUMBIX coeAMHEHUH. CBSI3b PAaCTBOPUMOCTH C
MIPOU3BEICHUEM PACTBOPUMOCTH.

Bnusauaue pH Ha pacTBOpUMOCTb ManopacTBOPUMOIO COETUHEHMUS.

BrnusiHre 0OTHOMMEHHOTO HOHA HA PaCTBOPUMOCTH MaJOPACTBOPUMOIO COCTUHEHUS
BiusiHMEe HOHHOM CUIIBI PaCTBOPA HAa PACTBOPUMOCTh MAJIOPACTBOPUMOIO COEUHEHUS
BiisiHne KOHKYpHUpYIOIUX PEAKLIUN HA PACTBOPUMOCTH MajIOpacTBOPUMOTro
COEIMHEHUSI.

Chopmynupyiite yciioBus 00pa3oBaHUsS U PACTBOPEHUS OCAIKOB.

Bnusnaue temneparypsl Ha paCTBOPUMOCTb MaJIOPaCTBOPUMOTO COEIUHEHHUS.
ChopmynupyiiTe yCIIOBUS MIPEBPAICHUS MECHEE PACTBOPUMOTO COSIMHEHUS B O0JjIce
pacTBOPHUMOE.

BrnusiHre npupo bl paCTBOPUTENS HA PACTBOPUMOCTh MAJIOPACTBOPUMOTO COECITUHEHUS.
®uKcUpOBaHHE KOHEUYHON TOYKH TUTPOBAHUS 110 MeTOly Mopa. Y ciioBUs IPUMEHEHUS
WHJIUKATOpPa, ONpeIeIIeMble BEIIECTBA.

N3noxute cymHocTh MeTona Ponbrapaa . YKaxxure yCiaoBUs IPUMEHEHUSI METOA,
Ha30BUTE OIPEECIAEMbl HOHBI.

H300pasute cTpoeHNe MULIEIUIBI M TPAHYIIbI HAa IPUMEpe KaKOro-11u00 KOHKPETHOTO
COEMHEHMUS.

Mexanusm obpazoBanus ocaakoB. [Ipapuna [lannera-®asHca-I"ana.

[Tpumenenue aacopOIMOHHBIX HHIUKATOPOB I (PUKCUPOBAHUST KOHEYHOU TOUKHU
TUTPOBAHUA.

bespinankaTopHbie METOIBI (PUKCUPOBAHUS KOHEYHOW TOYKU TUTPOBAHMS.

Pacuer kpuBO 0CaIUTEIBLHOIO TUTPOBAHMUS.

@aKTOpBbl, BIUSIONIAE HA CKAYOK THTPOBAHUS.

B kakux ciyyasx KpuBasi OCaIUTEIbHOTO TUTPOBAHUS OKA3bIBAECTCSI CHMMETPUYHOM, a B
KaKUX CIIy4asiX aCHMMETPUYHON OTHOCUTEIHHO TOYKU SKBUBAJICHTHOCTH?

[aiite onpeneneHue CIeayOMMUM ITOHATUAM: KOMILJIEKCHOE COEIMHEHUE; X€EIIaT;
BHYTPHUKOMIUIEKCHOE coeinHeHne; OTHOPOIHOUTaHIHbBIN 1 pa3HOPOHOIUTaH THBIN
KOMIUIEKC; MOJIUSACPHBIA U MOHOSIZIEPHBIM KOMIUIEKC; JEHTATHOCTH JIUTaH/a;
KOOPAMHALIMOHHOE YHCIIO.

KakoBa mpupoja XMUMHYECKUX CBSI3€M B KOMIUIEKCHBIX COEAMHEHUSX ?

KoHcTaHTBI yCTOMYMBOCTH Y HECTOMKOCTH KOMILIEKCHBIX COEIMHEHMI: 0011ue;
CTyNEHYAThIe; TEPMOJIMHAMUYECKHUE, peaibHbIE, YCIOBHBIE. CBS3b MEX1Y HUMHU.
@akTOpbl, BIUSIONIAE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEMHEHUM.

Cpennee nUranaHOE YHCIIO, CTETIEHh 00pa30BaHUs KOMILIEKCA.

[IpuBeauTe MpUMEPHI UCMOIB30BAHUS KOMIUIEKCHBIX COCIMHEHUN 1711 MAaCKUPOBaHUS
MEIIAIMX HOHOB B KAYECTBEHHOM aHAJIU3€ U TATPUMETPUUECKOM METOJIE
KOJINYECTBEHHOI'O aHAJIN3a.

IIpuBeauTe MpuMephI UCIIOIB30BAHUS KOMIUIEKCHBIX COCIMHEHUN IS ONIPEACIICHUS
3JIEMEHTOB.

Hamumuire xumudeckre GopMysbl BAXKHEHIIINX KOMITJIEKCOHOB.



28.
29.
30.

31.
32.

33.

34.
35.

36.
37.
38.
39.
40.

41.
42.
43.

44,

45.
46.

KaxkoBbl ocobernHocTH B3aumozeicTBus DJITA ¢ nvonamMmu MeTamuioB?

Kakosa nenraraocts 3/TA?

KakoBa CcBsA3b MEK 1y peajJbHOM, YCIOBHOM U PEATIbHOM KOHCTaHTAMU YCTOMYMBOCTH
TPUJIIOHATOB METAJUIOB?

Kakum 00pa3oM paccuuThIBaeTCs MOJsipHAst Macca dkBuBaneHTa DJ{TA?

Briseaute popmyny ans pacuera MOJIbHON JOJIU HOHA Y¥s YCIIOBHSIX
MPOTOHUPOBAHUSI.

Briseaure popmyiy ans pacuera MOJIbHON JOJU METAJUIA B YCIOBUSAX MPOTEKAHUS
KOHKYPHPYIOLIEH peakIiii KOMIUIEKCOOOpa30BaHMUI.

PacueT kpuBOi KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUSL.

@DakTOphI, BIUSIONINE HA BEJIMYUHY CKAYKa HA KPUBOU KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUS.

MeTamioXpoMHbIe HHIUKATOPBI. MeXaHu3M UX JAEHCTBHS, TPEOOBAHUS K HHIUKATOPAM.
[IpuBenuTe npuMepsl METAUIOXPOMHBIX HWHIUKATOPOB.

Kak M0>XHO MOBBICUTH CEJIEKTUBHOCTh KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUS?
[IpuroroBnenue u cranaapTusamus padbounx pactsopos DJITA.

OO0BsicHUTE CYIIHOCTh MIPSIMOTO, OOPATHOTO M BRITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOT0 TUTpoBaHus. [IpuBenure npuMepsl NpuMeHEHHs
OCHOBHBIX TPUEMOB TUTPOBAHMUS JIJIs1 OTIPEICTICHUSI KATHOHOB U aHWOHOB.
TpeboBanus kK BecoBol hopme 1 PopMe OCaKICHHS.

VY ciioBus MOTydeHHsI KPUCTAIUIMYECKUX M aMOP(HBIX OCaIKOB.

[TonsiTrie 06 OTHOCUTENILHOM MEPECHIIIEHUH U €r0 BIUSHUHU Ha MPOLIECC MOTyYSHUS
0CaJIKOB.

[TpoMbiBaHMe OCaKOB. Y paBHEHHE MPOMBIBHOM KUAKOCTU. TpeOoBaHUS K IPOMBIBHBIM
KUJIKOCTSIM.

Pacuer konuuectBa ocagutens. TpeboBaHUs K OCAAUTETSM.

IIpnunHbI 3arpsA3HEHUS OCAIKOB.

PeiiTuHroBasi KOHTPOJIbHasi padora NeS

1o reme «Cnekmpockonuueckue memoont ananuza. A6copoyuoHHaAA CNEeKMPOCKONUL

B3anmoneiicTBue BemIECTBA € AIEKTPOMATHUTHBIM M3Jy4eHHEM B BUAUMOM U YO
00J1aCTsAX CIEKTpa.

[Tosicaute 3HauYeHUE CIENYIOIIMX MOHSITHH: DHEPreTUYECKHME YPOBHHM, OCHOBHOE
(HOpManbHOE) COCTOSIHUE, BO30YXKJIEHHOE COCTOSIHUE, TIOIJIOIIEHHE, MCITyCKaHue,
¢$boTOH, ATMHA BOJHBI, YACTOTA, BOJTHOBOE YHCIIO, CIIEKTPaIbHAS TUHUS, HHTEHCUBHOCTD
CHEKTPaJIbHOM JIMHHUM, 3aCEII€HHOCTh SHEPreTUUYECKUX YPOBHEH, CIIEKTp MOIJIOIIECHHUS,
CIEKTpP UCITyCKaHHUSI.

OOBbsicHUTE TMPOUCXOXKIACHUE CIEKTPOB HCIYCKaHWsS (3MUCCHOHHBIE) M TOIJIOIIECHUS
(abcopOIMOHHBIE) AaTOMOB, MOJIEKYJI, HOHOB, SII€p ¢ NO3ULUN KBAaHTOBOM TEOPHH.
Kakue Tumpl mepexosoB B MOJIEKYJIE€  BBI3BIBAIOTCS  IOIJIOLICHHEM  a)
yIbTpapuoIeTOBOrO, 0) BUAUMOrO, B) HHPPAKPACHOTO U3ITYIeHUS?

Kakue n3 yka3zaHHBIX YacTHI[ UMEIOT B CHEKTPE JIMHUH, a KaKHUe TMOJIOCH: K", Na, CO,
Ar, Np, Ba(OH)g, MnO4 ,CH3 ?

OCHOBHOM 3aKOH MHOTJIOMICHUS 3JIEKTPOMAarHUTHOTO M3iydeHus. EquHunbl n3mepeHus
Kod(UITMEHTA MOTTIOMIECHUSI.

Ou3nYecKuil CMBICI MOJIIPHOTO K03 PUIIMEHTa TOTJIOMICHHUS.

Kakumu BenmuuMHAMH XapaKTePU3YIOTCS TMOJIOCHI TIOTJIOMICHHS B MOJEKYISIPHBIX
abcopOunoHHbIX crnekTpax? Kakas pazHuia MexXay UCTUHHBIM U CPETHUM MOJISIPHBIM
KOd(HUITUEHTOM MOTIIOIICHHUS?

HazoBuTe oOCHOBHBIE TNPUYMHBI OTKJIOHEHHUS OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUIECKOM METO/IE aHAIN3A.
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CrieKTp NOTJIONICHHSI U OCHOBHBIE (DOPMBI €T0 MpeICTaBICHUS.

byner nu HaGmiomatbes UIsl KaXXAOTO M3 MPHUBEIEHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa Byrepa-JlamGepra-bepa u Kakoe:
OTpULIATENIbHOE,  MOJOXHUTENbHOE?  pacTBOp  ciHaboil  KHUCIOTHI,  MOIJIOIIAET
HeaucconuupoBanHas Qopma; pactBop akBakomiuiekca M(H20),, Haxomsmerocs B
paBHOBeCcHHU ¢ KOMIUIEKcoM ML, morjomnaeT akBakOMILIEKC.

IIpu kakux JUIMHAX BOJH  CJIEAYyeT M3MEpSIThb  ONTHUYECKYIO  IUIOTHOCTh
pacTBOpoB mpu  (HOTOMETPUYECKOM  aHallu3€ CMECH  BEIIeCTB, €CIM  HX
CIEKTpPBI NOTJIOUIEHHSI HaKJIabIBAIOTCS IpYyT HA Apyra?

Jaiite ompeneneHue ONTHYECKON IJIOTHOCTH, MOTJIOIICHHUS, MPOMYCKAaHUA. YKaKUTe
B3aUMOCBSI3b MEXKIY ’TUMHU BETUYMHAMMU.

Kak wu3mMeHHTCS oOnTHYeCKas IUIOTHOCTh U MPOMYCKaHHWE PAacTBOPA, €ClId €ro
KOHLIEHTpalUsl yMEHbIIUTCS B 2 pa3a?

VYkaxxuTe TuanazoH JJIMH BOJIH BUIMMOMN 00JIaCTH CIEKTPA.

[lepeuncinure OCHOBHBIE CIOCOOBI MOHOXPOMATH3AIMH U3TY4ICHUSI.

Kakne yctpoiicTBa MOTYT CIYXWUTh ACTEKTOPAaMU  M3JIy4€HUS B BUIUMOU U YD
obnactsx?

KakoB mpuHmmn mnoadopa CcBETOQWIBTPOB TMpPH MPOBEIECHUU (POTOMETPUUECKHUX
U3MEpEeHUit?

Cxema ®OKa.

OcHOBHBIE OTINYHS CIIEKTPO(POTOMETPOB OT POTOIIEKTPOKOIOPUMETPOB.

OcHOBHBIE THITBI KPUBBIX (POTOMETPUYECKOTO TUTPOBAHUS.

Kakum 00pazoM MOXHO OIpelneisTh KOHLEHTPALWI0 ABYX WM 0ojiee OKpallleHHBIX
COEIMHEHUH MPU UX COBMECTHOM MPUCYTCTBUU?

MeTtoibl onpeiesieHus] CTEXMOMETPUUYECKUX COOTHOILIEHUI B MOJIEKYyJaX KOMIUIEKCHBIX
COEIMHEHUI.

Ornpenenenue KOHCTaHT YCTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHUI
CHEKTPO(HOTOMETPHUUECKUM METOJIOM.
Omnpenenenue KOHCTaHT KHUCJIOTHOCTH (ocHOBHOCTH) peareHToB

CHEKTPO(POTOMETPUUECKUM METOAOM.

Ha omnom pucynke B  KoopauHatax  A-4  u300pa3uTe  MPOU3BOJBHBIN
CHEeKTp THoromeHuss (oToMeTpupyemMoro pactBopa (MMEeT OJAHY  IOJIOCY
MOTJIOUIEHUS) U CIIEKTP MOIJIOIIEHUS CBETOQMIbTPa, HEOOXOAUMOTIO Ul aHaIN3a ATOr0
pacTBopa.

Kakue 3akoHbI J€xaT B OCHOBE CIEKTPO(POTOMETPUUYECKOTO ONPEAENICHUSI KOHCTAHT
XUMHUYECKHX PaBHOBECUIA?

OnTnueckast IIOTHOCTh pacTBopa kodeuna (M = 212,1), coxepxamero 1,000 mr
IpOTOHUPOBaHHOM popmel kodeuna B 100,0 mi, pasHa 0,510 npu niavHe BoaHBI 272 HM
( I =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopunu B 500,0 Mir BOIBI.
AmukBoty 25,00 MI ocBeTIHIM CTaHAApTHBIMH mpuemamu U 1o6aBuB 0,1 M HySOy,
paz6aBuian 10 500,0 ma. OnTuyeckasi INIOTHOCTh 3TOTO PAacTBOpPa B TEX XK€ YCIOBUSX
paBHa 0,415. PaccuuTtaiite MOJSpHBIM KO3((UIMEHT MOIJIOIMIEHUsT KOpEerHa U €ro
coaepxanue (T/Kkr) B Kode.

MossipHblii K03 GUIMEHT MOTIoIIeHUsT KoMIulekca Be ¢ anerunaneroHom mpu 295 Hm
pasen 3,16.10% mmoms™ em™ . Kakoe MunmManbHoe coneprkanne Be (% Macc.) MOKHO
onpeaenuts U3 Hasecku 1,0000 r, pactBopennoir B 100,0 mu, mpu wusmepeHun
ONTHYECKON TIIOTHOCTH Ha crnekTpodoromerpe mpu [1=10,0 cm. MunuManbpHOE
3HaYeHHUE OINTHUYECKOM IJIOTHOCTH, KOTOPOE MOXKHO M3MEpPUTh C HEoOXOIUMOn
TOYHOCTHIO, cunTath paBHbM 0,010. M.m.(Be)=9,01.

Ontuueckass tiotHocts 0,15 M nukpara nHatpus B 1M NaOH, oOycnosnenHas
MOTJIONICHUEM MMHUKPaT-HoHA (MUKPUHOBAsI KHUCI0Ta HEe moriomaer) paBHa 0,419. B Tex
kKe ycJIoBUAX onTudeckas miotHocTh 0,30 M pacTBopa MMKPUHOBON KHCIIOTHI paBHA



31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

~ow

10.

11.
12.

0,531.PaccunTaiiTe KOHCTaHTY KMCIOTHOCTH MMKPUHOBOM KHCIIOTBHI.

Ha ueM ocHoBaHa naeHTH(UKAIHS BEIIECTB CIEKTPATbHBIMU METO1aMu?

Cxema UK-cnekrpodoromerpa. OCHOBHBIE OTJIMYHS OT CIEKTPO(OTOMETPOB B
Buaumon u MK-o0mnactax.

Bsaumopneiicteue BemiectBa ¢ HMK-uznyduenuem. BanentHeie u aedopmarmoHHBIC
KoJie0aHusl.

Konebanus, aktuBabie B UK-criektpe.

[lonsiTHE O OUIIOJIBHOM MOMEHTE OTAEJIbHBIX XHMHUYECKHX CBSI3€d U JIUIOIBHOM
MOMEHTE MOJIEKYJ. M3MeHeHne QUMOoIbHOr0O MOMEHTA MOJIEKYJ 3a CYET BAJICHTHBIX U
nedopMallMOHHBIX KOJIEOaHUN aTOMOB.

Ocnosnble TunbI getekTopoB UK-n3nyuenus. Ucrounuku UK-uznyuenus.

Kakoii mapametp cBsizaH ¢ KoHIEHTpanued BemectBa B mMeroge MK-cnekrpockonuun?
Kakum o6pa3zom ero onpenenstor?

[IpuurHBl OTKIOHEHHS OT 3aKkoHa byrepa-JlamOepra-bepa mnpu B3ammonuelcTBUN
BEILECTB ¢ UK-n3nyyenuem.

CniocoObl moAroToBKH NMpo0d k aHanuzy B metoqe MK-cnexkrpockomnuu.

[Mpunnun meroga AAC. Cxema aToOMHO-a0COPOIIMOHHOTO CIIEKTPOMETpA.

OcHOBHbIE UCTOUHUKH U3nyueHus B metoge AAC.

Artomuzatopel B Merone AAC. [lpoueccel, mporekamomue B aTOMHU3ATOpA.
[IpeumyiiecTBa 3J€KTPOTEPMUUECKON aTOMU3ALMU TIEPE]] ITITAMEHHOM.

OcHoBHBIEC UCTOUYHUKH TIOorpemHocTeil B MeToge AAC 1 criocoObl 60pHOBI ¢ HUMHU.

PeiiTuHroBasi KOHTpPOJILHasi padbora Neb

1o reMe «Cnekmpockonuueckue mMemoosvl aHAAU3A.
Memoowvt IMuccuoHHOU CHEKMPOCKONUUY

[TpoucxoxxaeHne NuMHEHYaTBIX AaTOMHBIX CHEKTPOB HciyckaHusa. OObsAcHUTE, mOYeMy
YMUCCHUOHHBIN CIIEKTpP ropas3ao CiIokHee aOCOpOIMOHHOTO.

CyIHOCTP aTOMHOIO 3MMCCHOHHOTO CIEKTpajbHOro aHammza. Cxema mnpubopa.
Crnexrporpadsl U CHEKTPOMETPHI.

OCHOBHBIE aTOMH3ATOPbI U HCTOYHUKH BO30YxeHMs B MeToze DCA.

Kauectennsiit 9CA. Pacmmdposka criektpos. [locnennue nuHum.

Kakue oyeKTpoHHBIE IE€peEXOAbl Ha3bIBAIOTCA  pe3oHaHcHbIMH? Ilouemy mnpu
ONpEAENIEHUU  DBJIEMEHTOB B  IJIAMEHHO-DMHUCCHOHHOM  QHAJINW3€  UCIHOJB3YIOT
PE30HAHCHbIE JIMHUHM, COOTBETCTBYIOLIME IMEpexofaM C MEepBOro BO30YXJIEHHOIO
ypOoBHS?

B kakyro o0iacTe criekTpa OyayT cMelaTbcs Pe30HAHCHBIE JIMHUM B CIIEKTPax aTOMOB
B paaxy Na—Mg—-P ?

[Touemy 11 KauyeCTBEHHBIX  AHAINTUYECKMX  ONPEACICHUN  PEKOMEHAYIOT
MCIIOJIb30BaTh AYTOBOM pa3psif, a 1Jid KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipuy kakoM crHoco0Oe TreHepanuu (Maams, Jyra TIOCTOSHHOTO TOKa, HCKpa)
CHEKTpaJibHbIE TUHUH OyyT mupe?

[TpuronHa M Ayra THOCTOSSHHOTO TOKAa WJIM BBICOKOBOJIBTHAs HCKpa B KadecTBE
HEIUIAMEHHOTO aToOMH3aTopa B aTOMHO-abcopOUMOHHOM crnekTpomerpuu? OTBeT
MOTHUBUPYWTE.

Kakoli 3 MeTOnOB MPHUroA€H AJisi NPOBEACHMS IMOJHOTO KAaueCTBEHHOTO aHaju3a:
aTOMHO-’MHUCCHUOHHBINA MJIM aTOMHO-a0COPOLIMOHHBIN?

Kakue gaxTopsl BIUSIOT Ha CTENIEHb ATOMU3AIIMH BEIIECTBA B TJIaMEHU?

Kakoi IPOLEHT aTOMOB OIIPEAEIAEMOTO JJIEMEHTA y4acTBYET B
(GOpMUPOBAHUM  AHAIUTUYECKOTO  CHUTH&JIa a) B IUIAMEHHOM SMHCCHOHHOMN
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CHEKTPOMETpUH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUH B TJITAMEHU?

Kak yBenmuuuTh AMCCOIMAIMIO OKCHAOB W THIPOKCHJIOB METAJUIOB, OOpPa3yIOUIMXCS B
iamMeHu?

Kak Bnusier noHu3anus aToMOB B IJTAMEHHM Ha PE3yJIbTaThl ONpPEAETICHUS JIEMEHTA a)
aTOMHO-’MHCCHOHHBIM METOJIOM, 0) aToMHO-a0copOIMOHHBIM MeTogoM? Kakumu
IpUeMaMH MOYKHO TTO/IaBUTh HOHH3ALUIO aTOMOB?

Kakue roproune cMecH HCHOJB3YIOT JJIS OINpPEACNICHUS IIEIOYHBIX M MIEJTOYHO-

3eMENbHBIX 3JIEMEHTOB METOIOM 3MUCCUOHHON dboromeTpun
IaMeHu?
Kaxoit u3 JIBYX METOJIOB: IUIAMEHHO-3MUCCUOHHBIN WIA aTOMHO-

abcopOIMOHHBIH MpeanouTuTeseH npu onpenenenun K, Ba, Be, Ti, V?

Uto Takoe BHyTpeHHUH cTaHaapT? s 4ero ero uCroiab3yroT?

Kakum TpeOOBaHUAM JOJDKHA YIIOBJIETBOPSITh TOMOJIOTHYECKas napa
TUHUK?

VYpasaenue Jlomakuna-Illeiibe. @akTophl, BIUAIONIME HA WHTCHCHBHOCTH OTACIHHOU
CIIEKTPaJIbHOM JINHUH.

IToueMy B MeTOJE ATOMHOW HOMHUCCHOHHOM  CIPEKTPOCKOIHUHU  HUCIHOJIB3YIOT
OTHOCHUTEJIbHYK0O MHTEHCHUBHOCTb CIEKTPAJbHON JIMHUM? HazoBute ycnoBus
TOMOJIOTMYHOCTH CHEKTPAJIbHBIX JTUHUM.

HazoBute akTopsbl, BIUSIONME HA UHTEHCUBHOCTD CIIEKTPAJIbHOM JTUHUH.

HazoBure ananutuueckue curtansl B Metosie DCA, cBA3aHHbIE C KOHLEHTpaUuen npu
dotorpaduyeckoil U HOTOINEKTPUUECKOM PETUCTPALIUU CIIEKTPOB UCITYCKaHHUSI.
CymHocTs MeTo1a (POTOMETPHUH TUIAMEHH U €T0 TPUMEHEHHE.

Ha dyemM ocHOBaH KayeCTBEHHBIN aHAlU3 B PEHTIeHO-(IYOPECHEHTHOM METOojIe
aHannza? KakoBbl OCOOCHHOCTM B3aUMOJAEHMCTBUS BEIIECTBA C PEHTTEHOBCKUM
U3JIy4eHHEM?

Uro Takoe nepBUYHOE PEHTI€HOBCKOE n3nydeHue? Topmo3Hoe nznyuenue? Bropuunoe
dyopeciieHTHOE U3IydeHue?

Kakne mapameTpsl CBS3aHBI ¢ KOHIEHTpAIMEHd B METOJAE PEHTTeHO-()IyOpECIEHTHOTO
metona ananu3a? Kakue Bbl 3Haete cmocoObl mepexoma ot BenuuuHbl AC K
KOHIEHTPALlUU B 3TOM MeToje?

[Toyuemy wHcCIONIB30BaHME PEHTIEHOBCKOI'O HM3JIydeHHUs Hanbosee IenecooOpa3Ho s
TSKEJTBIX DJIEMEHTOB?

Cxema peHTreHo-(hIyopeCieHTHOrO aHaTN3aTopa.

OcHOBHBIE THUIIBI AETEKTOPOB PEHTTEHOBCKOTO U3JIyYE€HHUS, UX MPUHILIMII JCHCTBUS.
JlroMuHecueHus. [Ipupona mromuHecneHTHOro wusnydeHus. Kiaccudukanus
JFOMUHECLEHIINH 10 IJIUTEbHOCTH CBEUSHHUSI.

Huarpamma Sl6nonckoro. Buytpennss kousepcus. KonebarenpHas penakcarmsi.
[Touemy criekTp G1yopecleHIIMN HE 3aBUCUT OT JUTMHBI BOJHBI BO30YKIAIOLIEro cBeTa?
OxapakTepu3yiTe OCHOBHbIE MEXaHU3MBI (DITyOPECLIEHIUH.

Kaxkwue BemecTBa 0051a1a10T CIOCOOHOCTHIO (hITyOPECIIMPOBATH B BOJIHBIX pacTBOpax?
3akoH Crokca-JIommens. IIpaBuito 3epkabHOM cUMMeETpHUH JIeBmInHa.
OHepreTMyeckuil M KBAaHTOBBIM BBIXOJ (IyOpPECUEHLUH, WX 3aBUCHUMOCTH OT
pa3INyYHbIX (AaKTOPOB.

Uro Gosbiie: YHEPTETUYECKUIA WM KBAaHTOBBIA BHIX01 (piryopectientiuu? [Touemy?
Tymienue JTIOMMHECHEHLMU: KOHIIEHTPALMOHHOE; TeMIIepaTypHOe; O00yCIOBIEHHOE
MOCTOPOHHUMHU BEIIECTBAMHU.

KauecTBeHHBIN TIOMUHECIICHTHBIA aHATU3.

KonnuecTBEeHHBIN JTIOMUHECUEHTHBIN aHaln3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpOBaHUA. DIyOPECLIEHTHBIE UHIUKATOPBI.

[TpubGops! B mroMuHecIieHTHOM aHanu3e. CxeMa (iyopumerpa.

YeMm 00bsicHseTCs O0JIee BBICOKAs CEIEKTUBHOCTD JIIOMUHECIIEHTHBIX METO/I0B aHAJIN3a



no cpaBHeHHIO ¢ Qoromerpudeckumu? [logemy duryopeciieHTHbIE METOIbI aHAIH3a
YyBCTBUTEIbHEE OTOMETPUUECKUX?

43. Tlouemy nmpu  QIIYOPECHEHTHBIX  ONPEICICHHUSX NPEIBSIBISIOT  IOBBIIICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

44. Tlouemy BHJ crieKTpa (IIyOPECIICHIIMM HE 3aBHCHUT OT JUTHHBI BOJHBI BO30YKIAIOIIETO
W3JTy4eHUs ?

45. Tlouemy TpagyupoBOYHBIA Tpaduk mpu (HIyOPECHEHTHBIX OIMPEACICHUIX JIMHEECH B
OTpaHUYEHHOM MHTEpBaJie KOHIICHTpAIii?

46. Kax WU3MEHSIeTCS WHTEHCUBHOCTD (hayopecueHIIN npu MMOHMKEHUU
TeMnepaTrypbl?

47. Iloyemy JnaMmy HakKaJIUBaHUSI PEAKO HCIHOJIB3YIOT B KAaueCTBE HMCTOYHHUKA
U3ITy4eHus B QIIyopeclieHTHOM aHainze?

48. Kakue XapakTepUCTUKHU JIOMHUHECIICHIIMU 3aBUCAT OT JUTMHBI BOJHBI BO30YXKJIAIOIIETO
CBeTa M mo4emy?

49. Yto GoJibliie: KBAHTOBBIN WIIM SHEPTETHUCCKH BBIX0 (uryopecuenuuu? [Touemy?

50. IlpuMeHeHne SMHUCCHOHHBIX CHEKTPaJbHBIX METOJOB aHallu3a, UX CpaBHUTEIbHAs
XapaKTEePUCTHKA.

PeiiTuHroBasi KoHTpoJbHas padora Ne 7
ITo Teme «1eKTPOXUMHYECKHE METOAbI AHAJIHU32)

1. Dnextpoxumuyeckas suerka. l'anbBaHWYECKMH »JIEMEHT. OJEKTPOJIMTHYECKas sderKa.

PaBHOBeCHBIE 1 HEPAaBHOBECHBIE MPOLIECCHI B 3JICKTPOXUMHUYECKUX SYCHKAX.

OEeKTPOJIbl CPABHEHUSI U M3MEPUTEIbHBIE SJEKTPOIBI.

3. NoHooOMEeHHBIE U AIEKTPOHOOOMEHHBIE AIIEKTPOABI B MOTEHIIMOMETPUH. MeTauTnyecKue

anektponbl [ u Il pona.

Onummre npuHLIKI PabOThI XJIOPCEPEOPSIHOTO U KaJIOMEIbHOTO JIEKTPOIOB.

5. Hanumure ypaBHeHHE peakluH, MpPOTEKarolled Ha XJIopcepeOpssHOM (KaJoMEeIbHOM)
a5IeKTpoie U ypaBHeHUe HepHcTa, onucbiBarolee NoTeH|all TOro AEKTPOaa.

6. KakoB npuHIMN JefCTBUSA METAUIMUECKUX 31eKTpooB 1 pona? Kakue MeTasibl IPUTrOIHBI
JUTS U3TOTOBIICHHSI MHAWKATOPHBIX JIEKTPOIOB?

7. Penokc-anekTpoipl, UX MpuMeHeHue. UTo Takoe “XMHTUAPOHHBIA ANIEKTPoA” U A KaKuX
1enel oH npuMeHsiercs?

8. M300pa3ute cxeMaTHYHO SYEHKY, COCTOSAIIYIO M3 HACBIIIEHHOTO KaJOMEJIBHOTO 3JIEKTPOAa
(kaTo/1) ¥ BOJOPOJAHOTO JEKTPOoaa (aHOT), TO3BOJISIONIYIO 3MepsTh pH pacTBopa.

9. UYro Takoe MOTEHIMAI )KUIAKOCTHOTO coeruHenus1? Kak ero ceect kK MUHUMYMY?

10. Kak ycTpoeH MeMOpaHHBIH (MOHCEIEKTUBHBII) dJIEKTPOa?

11. Kakue Tuisl MeMOpaH MPUMEHSIOT /ISl U3TOTOBJIEHUS] HOHCETIEKTUBHBIX AJIEKTPOI0B?

12. Yto Takoe Ta304yBCTBUTENbHBIC 3JIEKTpoabl? IIpuBennTe MpHMEpH SJEKTPOIOB IS
onpenenenus COz, SO, u HF u onumuTe npuHuun ux paboTsl.

13. Tloyemy pH-4yBCTBUTENBHON SBISETCS TOJNBKO XOPOIIO BBIMOYEHHAS CTEKJISTHHAS
mMemOpaHa?

14.Yro Takoe noteHuuan acuMMmeTpun? KakoBbl BO3MOXHBIE IPUUMHBI €0 BOZHUKHOBEHUS?

15.Ha3oBHUTE OCHOBHBIE HCTOYHHUKH OIINOOK MPU U3MepeHUH pH CTEKISIHHBIM 3JIEKTPOIOM.

16.Yrto Takoe (hepMeHTHBIE SJIEKTPOJIBI U ISl KAKUX IIeTIeH OHU NCTIOIB3YIOTCS?

17 IlpuBeaute mpuMepbl HHANKATOPHBIX AJIEKTPOAOB AJIS MOTEHIIMOMETPHUECKOTO TUTPOBAHHUS
C MHCIOJIb30BAaHUEM: a) KHUCJIOTHO-OCHOBHBIX; 0) OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX; B)
OCaJIUTENbHBIX PEaKLIUH.

18. B xakux KOOpAMHATaX MOXHO TIOCTPOHUTH KPUBYIO TIOTEHIIMOMETPHUYECKOTO THTPOBAHUS?

19. Or xkakux (akTOpOB 3aBHCUT ¥ KaKO€ CBOWCTBO XapakTepuszyeT Kod(h( UIIUEHT
CEJIEKTUBHOCTU MOHCEIEKTUBHOTO 31eKTpoaa?

20.Kakum 00pazoM MOXHO ONpeAeiauTbh KOI(P(HUIMEHT CEJIEKTUBHOCTH HOHCEIEKTUBHOTO

no

&



anexkTpoaa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO M MOSICHUTE CMBICI BXOJASALIMX B HETO BEJIMYHH.

22. Kakue 0CHOBHBIE IPUYMHBI TOJSIPU3AIIUH IEKTPo 0B BhI 3HaeTe?

23. BeiBenute ypaBHeHME nojsporpaduyeckoi BoiaHbl. YTO Takoe MOTEHLHUA MOJYBOJIHBI U
[IOYEMY OH XapaKTepU3yeT IpUpoLy AenoaspusaTopa?

24. Kakoil mapameTp B METOJE BOJbTAMIIEPOMETPUM CBsI3aH C KOHIIEHTpauueil BemiecTsa?
Kakue criocoOsl ornpeneneHus KoHeHTpanun Bel 3Haete?

25. B yem cyTh METO/1a MHBEPCUOHHOU BOJIbTAMIIEPOMETPHH?

26. Yem o0ycJoBJIeHa BBICOKAsI qyBCTBUTEIHHOCTD MeTo/1a WHBEPCUOHHOU
BOJITAMIIEPOMETPUU?

27. Yem onpenensieTcs BUJ KPUBOM aMIIepOMETpHUYECKOro TUTpoBanus? [IpuBenuTe npuMepsl.

28. Kak ycTpoeH Kanaroumuil pTyTHbIH 371€KTPOJI M KAKOBbI €r0 JOCTOMHCTBA U HEIOCTATKU?

29.louemy B KadecTBE NOJSAPU3YEMBIX OJEKTPOJOB B METOAE BOJBTAMIIEPOMETPHH
UCIIOJIBb3YIOT JIEKTPOJIbI ¢ MAJICHBKOW IIOBEPXHOCTHIO?

30. Hanmmure ypaBHeHne MbKoBHYA U TIOSICHUTE CMBICT BXOASAIIMX B HETO BETMYHH.

31. [louemy mpOBEAECHUIO H3MEPEHUH B METOAE MOJsAporpapuu MelaeT pacTBOPEHHbIN
kucinopoa? Kak ot Hero nz0asisrorcs?

32.J171s1 yero UCHoAb3yIOT B METO/1aX BOJIBTAMIEPOMETPUU (DOHOBBIN SIEKTPOIUT?

33. g kakux menedl B METOAax NPsSMOM IOTEHIIMOMETPUH HCIONb3yeTcs (HOHOBBIMA
3JIEKTPOSUT?

34. Ot xakux (pakTOpOB 3aBUCHUT BEIIMYMHA TIOTCHIIAANIA TTOTYBOIHBI?

35. [Touemy B BOJIBTAMIIEPOMETPHM CHUJIAa TOKA JOCTUTaeT MpeAeiabHOro 3HadeHus? OT Kakux
(aKkTOpOB 3aBUCUT BEIMUYMHA IPEAEIBbHOIO TOKa?

36.0OcHOBHBIE TPUEMBl AMIIEPOMETPHUUECKOr0 TUTpOBaHUs. KpuBble aMIepoMeTpuuecKoro
TUTPOBAHUS.

37.Chopmynupyiite 3axonsl Dapazes.

38.M3mMepeHre KOIUYECTBA SJICKTPUIECTBA B KYJIOHOMETPUIECKOM TUTPOBAHHH.

39.IIpuBenuTe npuMep rpaBUMETPUYECKOr0 KyJIOHOMETpa (ra30BOro, TUTPALMOHHOTO).

40.Yepe3 mociie10BaTeNIbHO COSAMHEHHBIE MEPHBII U CepeOPSHBIA KyJIOHOMETPHI TPOITYCTHIH
1 K snextpuuectBa. Kakoro merana BbLAEIUTHCS OONbIIE U BO CKOJIBKO pa3?

41.Paccuuraiite Bpems, Heobxoaumoe it BeineneHus 99,9% Cd uz 20,0 mun 0,1 M CdSOg4
aneKTposin3oM npu cuie Toka 0,1 MA mpu Beixoze no Toky 100%.

42 Yto Takoe BeIxoA 1o Toky? Uto o3nagaer 100%-HbIi BBIXO[ 110 TOKY?

43.Kakpue TUOBl XHMHYECKHUX pEaKIUi MOMXHO HCIOJNB30BaTh B KYJIOHOMETPHUECKOM
TUTPOBAHUU?

44 Kak ompenenuTh  KOJIWYECTBO AJIEKTPUUYECTBA B METO/E TNPSAMONH KyJTOHOMETPHH
rpadpuueckum metogom Mak-HeBuna-belikepa?

45.Kakue mpobnembl, XapakTepHble U KIACCHYECKOM THUTPUMETPHUM, YCTPAHSAIOTCA IPH
MCIIOJIb30BaHUU AJIEKTPOr€HEPUPOBAHHBIX TUTPAHTOB?

46.Kak MOXHO YCTaHOBUTb KOHEI] KYJIOHOMETPUYECKOTO TUTPOBAHUS?

47.C KkaKkoil 1eNpl0 MPOBOJAT MPEABAPUTEIbHBIN 3JIEKTPOIN3 B METOJIE KYJIOHOMETPUYECKOTO
TUTPOBAaHUA?

48.IIpuBeuTe TPUMEPHI KyJTOHOMETPHUECKOTO THUTPOBAHUS: ) AJIEKTPO-TEHEPUPOBAHHBIMHU
OKHCIUTENSAMH; 0) 3JIEKTPOreHEpUPOBAHHBIMU BOC-CTAHOBUTENSIMHU; B) C HCIHOJIb30BAHUEM
peaxkiuil 0caX/IeHUs U KOMIUIEKCOOOpa3oBaHUs; I') ¢ UCIOJIb30BAHUEM PEAKIMI KHCIOTHO-
MU3MEPEHUS?OCHOBHOT'O B3aUMO/IEHCTBUSI.

49 Kakue (GakTopbl BIUSIOT Ha KAYeCTBO BECOBOH (JOPMBI B METO/IE AIEKTPOTPABUMETPUH?

50.CymHoCTh MeTOIa BHYTPEHHETO AJIEKTPOJIN3a, €r0 JOCTOUHCTBA U HEIOCTATKU.

51.IlpuMeHeHue MeToAa FNEKTPOrpaBUMETPUH JUIsl pa3/iesieHus] U KOHIIEHTPUPOBAHUSI.

52.KakoBbI orpaHMueHHs METOa AIeKTporpaBumMeTpun? Kakumu npuurHaMu OHU BBI3BaHBI?

53.Kakue (akTopsl BIUSIOT HA BETHMYUHY YACITHHOU 3JIEKTPOIPOBOIHOCTH pacTBOpa?

54.M300pa3uTe cxemy YCTaHOBKHU JJISi U3MEPEHHUS HIIEKTPOIPOBOJHOCTH PACTBOPOB.



55.0r1 xakux (pakTopoB 3aBUCUT POpMa KPUBOW KOHIYKTOMETPHUECKOTO TUTPOBAHUSA?

56.Kakue TpeOOBaHMS MIPEABSIBISIIOTCS K  PEaKIusM, HCTIOTh3YEMBIM TUTST
KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

57.0npenenenue KOHCTAHT PABHOBECUSI METOJIOM KOHykTOoMeTpuu.[Ipumepsr.

58.Kakue nonsl 001a/1at0T cCaMOl BEICOKOW TTOIBIKHOCTHIO? [Touemy?

59.Kako#i BUJI UMeeT KpuBas KOHAYKTOMETPHUYECKOTO THUTPOBAHMSI CMECH CHIIBHOM U ciaboit
KucnoThl? OT 4ero 3aBUCUT opMa TaKO KPUBOK?

60.B kakux pactBopax: a)NH3 + NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxxHO
QG hepeHIIMPOBAHHO OIpEAEIUTh coJiepyKaHue oboux KOMIIOHEHTOB
KOHJAYKTOMETpUYECKUM TuUTpoBaHueM pactBopom HCI? Kakoii BuJ HUMEIOT KpHUBbIE
TUTPOBAHUS cMecei?

PeiiTuHroBasi KOHTpoJbHas paGora Ne§
IIo Teme «Xpomarorpaduyeckue MeToaAbl aHAAN3A. Macc-ClIeKTPOMETPHSI.
XpomaToMacc-ClIeKTPOMETPHUs»

1. Kakum o6pa3om kimaccuuupyroT XxpomMarorpaduyeckie METOAb! aHanu3a?

2. Hapucyiite xpomaTorpammy cMmecu coeaunenuit A,B u C npu ¢ppoHTaibHOM criocode
MOJTYYEHUs1, €CTH KOA(PPHUIMEHTHI pacpeeseHus yBeTUInBatoTcs oT BemecTBa A k C.

3. Kakue BenMuuHbI XapakTepu3yroT 3(p(eKTHUBHOCTH Xpomarorpaduueckoi KOJIOHKHU?
Kakum 006pa3oM ee MOKHO MOBBICUTH?

4. KakuM o0pa3oM 3aBUCHUT BpeMs yJI€p>KUBAHHsI OT paCTBOPUMOCTH 3TOTO COEIMHEHUS B
MOJIBIDKHOM (paze?

5. UTo Takoe «MepTBOE BpeMs yJepKUBaHUS»; OTHOCUTEIbHBIN YAepKUBaeMblil 00beM?

6. Kax onenuBaroT 3peKTHBHOCTH pa3AeieHus B XxpoMaTorpapun?

7. Kakum 00pa3oM BIUSET CKOPOCTh MOTOKA Ha 3(PPEKTUBHOCTh XpoMaTorpaduaeckoi
KOJIOHKH C MO3ULMNA KUHETUYECKOH Teopun?

8. Hanummre ypaBHenue Ban-/leemTepa M MOSCHUTE CMBICI BXOJAIINX B HETO BEJIUYUH.

9. M3noxxuTe OCHOBHBIE TIOJIOKEHUS KOHIICTIIIUN TEOPETHUECKUX TApPEJIOK U €€ OCHOBHBIE
HEJI0CTaTKU.

10.IToctpoiiTe rpaduk 3aBucumoctu BenmuduHbBl BOTT OT ckopocTH moTOKa B Ta30BOM
xpomarorpaduu.

11.Kakue mapameTpsl UCHONb3YIOTCS Al HMIAEHTU(UKALUN BELIECTB B METOJAE Ia30BOM
xpomarorpadun?

12.HazoBUTE OCHOBHBIE NPUEMBI MEPEX0Jla OT BEJIWYMHBI AHATUTHYECKOTO CHTHAJA K
KOHIIEHTPAllMU B METOJaX ra3oBoil xpomarorpaduu u BOXKX.

13.B kakux ciydasX B KOJHMYECTBEHHOM XPOMATOTpapUUeCKOM aHAIN3€ HCIOJIB3YIOT
miomanas nuka? Beicoty nuka?

14 Ha3oBuTe OCHOBHBIE MapaMETPbI, UCIIOJIb3yEMbIE /ISl KOJIMYECTBEHHBIX U3MEPEHUN B
xpomarorpaduu.

15.M3n0xuTe cymHocTh MeToa uaeHtudukanuu no Kosauy.

16.1306pa3uTe NpUHIMIHATIBHYIO CXEMY I'a30BOr0 Xpomarorpada.

17.HazoBuTe OCHOBHBIC THIBI JETEKTOPOB B Ta30BOMl xpomarorpadum. Mzmoxure
HOPUHIUIBI UX paOOTHI..

18.HazoBuTe OCHOBHBIE THITHI JETEKTOPOB B MeToge BOXKX m  u3moxuTe OCHOBHBIE
NPUHIUIBI UX paOOTHI.

19.HazoBuTe OCHOBHBIE OJOKH, BXOAIINE B CXEMY KHIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3MOKHOCTH U ITpenMyiecTBa meroaa BOKX?

21.KakoBa poiib TOJSPHOCTH HETOABIKHOW (a3bl MpH pa3leNIeHUH OPraHUYeCKUX
BEILIECTB?

22 .Kaxue TpeOoBaHUS MPEIBSIBISIOTCS K TMOIBMKHBIM M HETIOABIKHBIM (pazaM B METOJIE
ra3oBoii xpomarorpadun?



23.CpaBHuTEe pa3Mmepbl Xpomarorpauyeckux KOJIOHOK; 3epeH COpOeHTa; CKOpPOCTh
MOTOKA MOJIBMXKHOM (ha3bl B METOZIaX Ta30BOM U )KUIAKOCTHOM XpoMaTorpadumu.

24 Kakue mpeuMylecTBa JaeT MPOrpaMMHpPOBAHHE TEMIEpaTypsl B  Ta30BOH
xpomarorpaduu?

25.M3noxuTe npuHIMN HaeHTH(UKanuu BemecT B Mmetoae TCX.

26.Ha yeMm ocHOBaH KOJIMYeCTBEHHBIN aHanu3 B merone TCX?

27.Yto takoe ko3 punment Rs? OT kakux (paxTOpOB OH 3aBUCUT?

28.M3510KUTE CYyITHOCTh METOJIa HOHOOOMEHHOM XpomaTorpaduu.

29.Ha30BUTE OCHOBHBIC THITHl HOHOOOMEHHBIX MaTEPHAIOB.

30.Yto Takoe oOMeHHasi eMKOCTh HOHOOOMEHHHUKa?

31.M3n0ouTe NPUHLIUI METOJIa MACC-CIIEKTPOMETPHH.

32.IlpuHuunuanbHasi cxema Macc-cekrpoMerpa. Monuzarus.

33.IIpuHUMIIBI  pa3felieHus HWOHOB C pa3jIMYHbIMH Maccamu. [IpuHIMI AeWCTBUS
MarHMTHOTO Macc-CIIEKTPOMETpa.

34.Kakum 00pa3oM MOXXHO OINpPENEIUTh MOJICKYJSIDHYIO MacCy H  CTPYKTYpPY
OpPraHUYECKOT0 BEIIECTBA MACC-CIEKTPOMETPUUECKUM METOOM?

35.KauecTBeHHBIiH aHaM3 W KOJHMYECTBEHHBIE HW3MEPEHHS B METOJE Macc-
cnexktpoMerpun. O6IacTH MPUMEHEHUS.

36.KakoBbI TOCTOMHCTBA ¥ BO3MOYKHOCTH HCKPOBOM MacC-CIIEKTPOMETPUH?

37.Xpomato-macc-criekrpomerpusi (I'’X-MC, XKX-MC), npeumyiectBa U BO3MOKHOCTH
KOMOWHUPOBAHHBIX METO/IOB.

38.B kakux o00nacTsIX aHAJIUTUYECKOW XHUMHUHU IiejecooOpa3HO HCIONb30BaTh Macc-
CHEKTPOMETPUUECKUN MeTo1?

Camocmoamenvnasn paboma
M0 AaHAJUTHYECKOH XUMHH, 4.2 no Teme: «IIpodooTdop. IIpoGonoaroroska. Meroanl pa3ieneHust
U KOHUeHTpupoBaHus. KuHeTH4YecKHe U TeCT-MeTOAbI AHAIU3A».

1. IlpuHMn KUHETHMYECKMX MeToJ0B aHanu3a. CKOpPOCTh XMMHUYECKOH pEeaKIMu.

@DaKTOpbI, BIUSIOMINE HA CKOPOCTh PEAKLIUH.

TpeboBaHMs K MHAWKATOPHBIM PEAKIUSAM, TPUMEPBI.

MeToap! TaHTeHCOB, (PUKCUPOBAHHOTO BPEMEHH, (PUKCUPOBAHHON KOHIIEHTPAIIHH.

Kartanutnueckue KHUHETUYECKHE METO/Ibl aHAJIN3a, UX IPUHIUIT U OCOOCHHOCTH.

®epmeHTHI: TpUpona (EepMEHTOB, KilaccH(UKAUs, TNPUHIUAN WX JCHCTBUS U

IPUMEHEHHE B XUMUYECKOM aHaJIn3e.

6. TecT-MeTOabl XUMHYECKOTO aHAIIN3a, UX TPUHIIHIT U TOCTOMHCTBA. OCHOBHBIE PEAKIIHH,
Jekaliue B OCHOBE TecT-MeTOA0B aHanu3a. [Ipumeps! TBepabix HocuTenei. CriocoOs
3aKpeIuIeHus peareHTOB Ha TBepoM HocuTene. [IprMeHeHre TecT-MeTo0B aHah3a.

7. OcHoBHBIE Tamnbl aHann3a. GakTopel, 00yCIOBIUBAIOIIME BEIOOP METO/1a U METOJIUKU

aHam3a.

Omn6xu npo6ooTdopa. PakTOpsl, BAUAIONINE HA BETMYUHY OMIMOOK TPo6ooTOopa.

9. IIpencraBurenpHOCTh TPoOBI. CokpamieHne mpod. CrocoObl TOMydeHUsST CpEaHEH
npoObl, nepBUYHas 00paboTKa U XpaHeHHUe Mpoo.

10. OT60op MPoO TOMOTEHHOTO U TETEPOTEHHOTO COCTABA.

11. OcHoBHBIE crIOCOOBI MepeBoja MpoObl B (opMy, HEOOXOIUMYIO IS JAHHOTO BHJIA
aHanmuza. Cyxoe u «Mokpoe» o3oiieHue. CIutaBieHue ¢ MJIaBHSIMH.

12. CnocoOsl nHTEHCUUKALIUY TIPOIecca MPOOOTOATOTOBKH.

13. OcHOBBI 2Kcmpakyuu Kak MeTola pas3felieHHs W KOHIEeHTpupoBaHHs. KoHcraHTa
pacripesielieHus], CTENeHb U3BJICUEHHUS.

14. ®akropel, Baustomue Ha APGEKTUBHOCTh OSKCTPAKLIUU  HEOPraHUYECKUX U
OpraHu4ecKux coenuHeHui. [IpakTHueckoe npruMeHEeHHEe YKCTPAKIUH.

15. Pa3neneHrie U KOHIEHTPUPOBAHHE C HCIIOIB30BAHUEM 2IEKMPOXUMULECKUX MEMOOO08.
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MeTtoap! pa3feneHusl JIEMEHTOB, OCHOBAaHHBIE HA 0CAXCOeHUu HEOPTaHUYEeCKUMHU U
OpPraHMYECKUMHU PEAreHTaMH.

Hcnonp3oBaHue coocadxcoenus Ui~ KOHUEHTPUPOBAHHUS  MHUKPOKOMIIOHEHTOB.
Heopranuueckne 1 OpraHn4ecKue KOJIIIEKTOPHL.

CopOmmst Kak MeToJ| pa3felieHus W KOHUEHTpHupoBaHuA. COpOEHTHI, MEXaHH3MBI
copOIuH.

MackupoBanue. OCHOBHBIE TPYIIIBI MackupoBaTenel. [Ipumepsi.

4.1.2. IlpumepHbIe TeMbI YCTHBIX COOOLIEHHIT:

Opraauyeckuii MeKTpoaHaIn3 Ha MOAU(UITUPOBAHHBIX 3JIEKTPOAAX: MOIXOABI 1
MEPCIEKTUBBI.

Mukpo- 1 HaHOYaCTULIBI B HEOPTraHUYECKOM AIIEKTPOAHAIU3E.

OprannyecKkue peareHThl B aHAJIN3€: COBPEMEHHBIE TEHICHIINH.

Hcnonp30BaHuE 3JIEKTPONIOIMMEPU30BaHHBIX MaTEpUAJIOB B COCTABE
AIEKTPOXUMHUUYECKHE CEHCOPOB: MPOOIEMbI U TIOCTHKEHUSI.

CrnexTpockonusi KOMOMHAIIMOHHOTO PacCesiHUS: HOBOE 00 M3BECTHOM.
PannoakTuBaIlMOHHBIN aHAIN3: PATUOAKTUBHOCTD Ha CIY>KOE aHAJTUTHKOB.
CynepToKCHKaHTBI B 00BEKTaX OKPYKAIOIIEH Cpeibl: aHATUTHYECKUE TTPOOIIEMBI U
peuieHusl.

ABToMaTu3zanus 1a00paTOPHOTO aHaIM3a — HacToAIIee U Oyyiiee.
CHeKTpOCKONMYECKNE METOBI OTPEEIIEHUS COCTaBa KOMIUIEKCHBIX COSAMHEHUN.
CHeKkTpoCKONMYECKUE METO/Ibl OIPEEIIEHNS KOHCTAHT YCTOMYMBOCTU KOMIUIEKCHBIX
COEIMHEHUI.

Coueranue xpomarorpauu 1 CIEKTPOCKOINHUU: BO3MOXHOCTH U PEUMYLIECTBA.
KomnproTepHble BO3MOKHOCTH 00€CIIEYeHHs KaueCTBa Pe3yabTaTOB aHAIH3a.

W nenTudukans BeuecTs U €e Ha/le)KHOCTb.

broceHcopsl B COBPEMEHHOM aHAJIM3E.

Tect-MeTo1bI aHaIM3a: OT JAJIEKOr0 MPOIUIOTo K HelaJeKoMy Oyayliemy.
OJEeKTPOHHBIN HOC: (PaHTACTHKA MU PEaTbHOCTh?

DNEKTPOHHBIN A3BIK: 3aMEHST JIU IPUOOPHI JTOAEH?

bronorunueckne MeTOIbl aHAIH3A.

JIBa B OJTHOM: NMPEUMYIIECTBA U JOCTUKEHHUSI KOMOMHUPOBAHHBIX METOJIOB aHAIU3A.
MuKpOBOIHOBOE U3ITYy4EHHUE B aHAJIM3E.

[ToBbieHre HHPOPMATUBHOCTH METOA COBPEMEHHOM XpoMarorpapuu — nyTu
peLIEHus.

[IBeTomMeTpus B aHANIM3€: BCE JIM MbI 3HAEM O I[BETE.

[Tpo6ooT60p 1 MPoOONOArOTOBKA NPUPOIHBIX BOA — HET JIM MOABOJHBIX KaMHEH?
HcTopus pa3BUTHS KaU€CTBEHHOTO aHAU3A.

HcTopus pa3BUTHS XUMUYECKMX METOJIOB aHAIIN3A.

HcTopus pa3BUTHS CIEKTPOCKONIMYECKUX METO/I0B aHAJIN3a

4.2 ®oHJ OLIECHOYHBIX CPEACTB AJIs MPOBeICHNs MPOMEKYTOYHOH ATTECTALMH.

u.l. Xumuueckue memoont ananusa

3 cemecTp
1. Ananutuueckast xumus. Bunel ananuza. Crtaaun xumuueckoro aHanu3a. OCHOBHBIE

XapaKTEPUCTUKU METOA0B aHalIin3a. AOCONIOTHEIE U OTHOCHTEJILHEIE METO/JBI. BI)I60p METOJa
aHaliu3a. CnocoObl  MOBBIIICHUS YYBCTBUTCIIBHOCTU U I/136I/IpaTeHBHOCTI/I METOJOB.



ABTOMAaTH3alMs aHATIN3A.

2.MeTpoioruyeckue OCHOBBI XMMHMYECKOTO aHajau3a. AHaJIUTHYECKH CHUTHAI.
CriocoObl  BBIp@KEHHSI 3aBUCHMOCTH aHAIWTHYECKUH CHUrHai-cojepxanue. CooTHOLIEHHE
aHanuTuyeckuil curHan/mym. KontponpHblif onbiT. CrocoObl ompeneneHuss KOHLEHTPALUU
BemecTB. IIpaBUIBHOCT ¥ BOCHpOM3BOAMMOCTh.  Knaccuukanuss — morpeunrHocTew.
Cucrematuueckue norpemHoctd. [Iposepka npaBunbHOCTH aHanu3a. CTaHaapTHbIE 00pa3Ibl.
Crnyuaiinpie morpemrHocTd. CraTUcTHYeckas o0padoTKa pe3yabTaTOB H3MEPEHEHUN. 3aKOH
HOpPMaJIbHOTO pacnpeneneHus. t-Pacnpenenenne. CpaBHEHME IUCIEPCUN U CPEIHUX JIBYX
METOJI0B aHAJIN3A.

3.IIpo6ooTdop u mpobomnoaroroka. [IpeacrtaBurenbHOCTh MPOOBI; poda U OOBEKT
aHayim3a; nmpoda u Meron aHanm3a. dakTopel, 00yCIOBIMBAMIINE pa3Mep H crocod ordopa
MpeCTaBUTENIbHON TPoObl. OTOOP MpOO TOMOTEHHOr0 M TeTeporeHHoro coctaBa. CrocoOsbl
NOJyYEeHHUs1 CpeHel MmpoObl, mepBuyHas oO0paboTka M xpaHeHHe Mpob. OCHOBHBIE CHOCOOBI
nepeBojia mpoOsl B hopMy, HEOOXOIMMYIO JIJIsl JAHHOTO BuAa aHaiau3a. CrocoObl ycTpaHeHHs U
yueTa 3arpsA3HeHMI U OTeph KOMIIOHEHTOB IIPH MPOOOIIOArOTOBKE.

4.OCHOBHBIC THIbl PEAKIIUN U MPOIECCOB B aHAIUTUYECKOW XUMUU. OCHOBHBIE THIIbI
XUMHUYECKUX pEaKUUi, UCIOJb3YEMBIX B aHAIIMTUYECKOW XUMHUU. XMMUYECKOE PaBHOBECUE B
TOMOTEHHBIX M TETEPOreHHbIX CHUCTeMaxX. TepMOAMHAMUYECKas, KOHIEHTPALMOHHAS |
YCJIOBHAs! KOHCTAHTbHI PABHOBECHSI.

5.Cropocmub xumuyeckux peakyuil, ACTIOIb3yEeMbIX B aHAJTUTHYECKON XUMUU. DakTopHI,
BIIMSIOLIME HAa CKOpPOCThb peakuuu. MHAylupoBaHHBIE LIENHbIE M CONPSDKEHHBIE pEaKLUu
OKHCJICHUSA-BOCCTAHOBJICHUS, UX POJIb B XUMUUYECKOM aHAJIU3E.

6. Kucrnomno-ocnosnvle peaxyuu. IIpOTOINTHYECKUS TEOpHUS KHCIOT M OCHOBAHHUU.
PaBHOBecue B cucTeMe: KHUCIOTa - COINPSKEHHOE OCHOBaHUE - pacTBOpUTeNb. KOHCTaHTHI
KHACJIIOTHOCTH, OCHOBHOCTH, AaBTONpPOTONM3a. Husenupyomuii u  audQepeHIupyonmi
3¢ deKTh pacTBOPUTEIS.

7.Peaxyuu komniekcoobpazosanus. TUIbl U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUM,
UCIIOJIB3YEMBIX B aHAJIUTUYECKOM xumuu. KojaumyecTBeHHas XapaKTepuCTHKa peakuui
KOMILIEKCOOOpa30BaHus: KOHCTaHTa ycTOWYMBOCTH. CTyleHYaToe KOMILIEKCOOOpa3oBaHUE.
Hcnonb3oBaHHEe  KOMIUIEKCHBIX ~ COCOUMHEHUW Ui pa3lielieHus, KOHLEHTPUPOBAHUS,
MacKHPOBaHUsI, 0OOHAPYKEHUS, ONIPEIECICHUS JIEMEHTOB.

8. Opeanuueckue peacenmvl B XUMUYeCKOM aHanu3e. OyHKIIMOHATbHO-aHAIUTUYECKUE
U aHaJIUTHKO-aKTUBHBIE TIpynnbl. BiusHue cTpoeHus MOJEKyJdbl Ha CBOICTBa peareHTa.
ITpMeHeHnEe OpraHMYECKUX PEareHTOB B aHAJIN3E.

9.  OxucaumenvHo-60cCcmano8umenvHbvle  peakyuu B — AHATUTHYECKOW  XHMUHU.
OOpatuMble 1 HEOOPAaTUMBbIE OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMBl M UX MOTEHIIUAJIBI.
VpaBuenne Hepucra. CraHmapTHeIE W peaibHBIA  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
noTeHuansl. HampaBieHne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

10.Peaxyuu ocasxicoenuss B aHaTUTHYECKONH XUMHUH. KOHCTaHTBI paBHOBECHS PEaKIIMA
ocaxieHus. PactBopumocts ocajkoB. DakTopsl, BAUSIOIINE HA pPacTBOPUMOCTb. OOpa3oBaHue
ocankoB. Kpucramnuueckue u amop@Hble OcCagky, YCJIOBUS ocaxjeHus. [IpuunHsl
3arpsiI3HEHUS. OCAIKOB: COBMECTHOE OC@XKJEHHUE, COOCAXACHHE, IOCIEAYIOLIEE OCaXKICHUE.
Bunet coocaxaenus. [Ipuemsl, ciocoOCTBYIONIHNE MOTYYEHHUIO YUCTBIX OCATKOB.

11. I'paBumerpuueckue wmeroabl. CymHocTh. Ocaxjgaemas M TIpaBUMeTpUYec-Kas
¢dopmMel. [Ipumepsl IpakTHYECKOT0 MPUMEHEHHUSL.

12. Twutpumerpuueckue wmeronbl. CrnocoObl yCTAaHOBJIEHHS KOHEYHOM TOUKHU
TUTPOBAHUS.

13. Kucnomno-ocnoenoe mumposanue. Kpusble TUTpoBaHUSA. KHCIOTHO-OCHOBHBIE
nHAUKaTophl. [lorpentHocTy MeToja KUCIOTHO-OCHOBHOTO TUTpPOBaHHUs. THUTpoBaHUE cMeceil
KHCJIOT U OCHOBaHUI. TUTpOBaHME B HEBOJHBIX Cpeax.

14.  Komnnexconomempuueckoe  mumposanue. IlpeumyiiectBa  aMHUHOIOJU-
KapOOHOBBIX KHUCIIOT Tepel JAPYTUMH OpraHUYeCKHMMH TUTPaHTaMU. MeTalIoXpOMHBIE




UHAUKATOpBl, TpeboBaHuss kK HUM. CrnocoObl TuTpoBaHus  (IpsAMON, OOpaTHBIH,
BBITCCHUTEIIbHBIA, KOCBEHHBIH). [IpakTHdyeckoe NpHMEHe-HHE KOMILIEKCOHOMETPUYIECKOTO
TUTPOBaHUA (ONpEIeNICHIE NOHOB KAJIBIUS, MAarHUs, JKEJIe3a).

15. Oxucaumenvro-6occmanogumenvroe mumposanue. DaKTOpPbl, BIUAIO-IINE HA
BEIIMYMHY CKayKa IOTCHIMANa, CIOCOOBI OOHAapY)KEHUS KOHEYHOH TOYKHM THUTPOBAHUSL.
[lepmanranaromeTpudeckoe, OHMXPOMAaTOMETPHYECKOE,  HOJAOMETPUYECKOE  THTPOBAHUE.
[lepBuyHbIe U BTOpUUYHBIE CTaHAApTHl. MHaMKaTOpHI. [IprMepsl MpakTHYECKOTo MPUMEHEHHS.

16. Kunermueckue wmertonpl. [lpmaHmmm mertomoB. MHmukaTtopHbBle — peaknuu.
MeTtponoruueckue XapakTepUCTUKN HEKATATUTUIECKUX U KaTATUTHUYECKUX METOIOB.

4.2. UHCTpyMeHTAJIbHbIE METOAbl AHATUTHYECKOH XUMHHU
4 cemecTp

17. Ananutmyeckuil curHain. [Ipuemsl mnepexoja OT BEIMYUHBI AHATUTHUYECKOTO
CUTHAaJa K KOHIEHTpauuu. [lpumepbl aHaIUTHUECKUX CHUTHAJIOB. ['panyupoBouHas
3aBUCUMOCTb. POH, ero ucTouHuku. [Ipuems! yuera QoHa.

18.  DnekTpoXMMHUYEecKHWe  MeTonbl.  [Ipupoga  aHAIMTHYECKOTO  CHUTHAJIA.
Knaccugukanus meronoB. OneKTpoxumuyeckas sueiika. HHIuMKaTOpHBIE SJIEKTPOAbI U
AIIEKTPO/Ibl CPAaBHEHUS.

19. Ilomenyuomempus. PaBHOBecHBIN moTeHUual. CrocoObl U3MEpeHHsl MOTEHIHANIA.
[Tpsimast motenumomerpus. MHaukatopHble 3mekTpobl. Kinaccudukanuss MOHOCENEKTUBHBIX
3JIEKTPOJIOB. XapaKTEPUCTUKH HMOHOCENIEK-TUBHBIX JJIEKTPOAOB: 3JEKTpoJHass (GYyHKLUS,
KOO(QQHUIUEHT CEeNeKTUBHOCTH, BpeMs OTKIHKa. CrnocoOwl ompeneneHuss KodpduimeHTa
ceneKkTUBHOCTH. CrnocoObl OpAMBIX HOTEHIMOMETpHUYecKuX u3MepeHuil. Ilpakruyeckoe
npuMeHeHue noHomerpuu: onpenenenue pH, pF, pNO3.

[Torennmomerpuueckoe TtHTpoBaHue. OOmas xapakrepuctuka wmeroaa. CrocoObl
HaXOXJECHUs KOHEYHOM TOYKM TUTpPOBaHUA. MHIMKATOpHBIE DJIEKTPOABI B KUCIOTHO-
OCHOBHOM, OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOM U OCAIUTEIIbBHOM TUTPOBAHUH.

20. Kynromomempus. 3axonnl Dapanes. Ilpsamas KynoHomeTpus. YCIIOBHS
NOTEHLIMOMETpUYecKuX u3MepeHuil: nocruwxkenue 100%-Horo BbIXOJa MO TOKY; M3MEpPEHHE
KOJIMYECTBA JIEKTPUUECTBA; ONPEACIECHUE KOHIIA MIEKTPOXUMUYECKON PEAKIIUH.

Kynonomerpuueckoe tutpoBanue. Ilpumepsl ormpeneneHust 3JIEKTPO-aKTHBHBIX U
IIEKTPOHEAKTUBHBIX BEILECTB. JJIEKTPOI€HEPUPOBAHHBIE KYJIOHO-METPUYECKHE TUTPAHTHI.
VYcnosus tutpoBanusi: obecneueHue 100%-HOro BbIXOAAa MO TOKY; M3MEPEHHE KOJIMYECTBA
AIIEKTPUYECTBA; ONPEICIICHNE KOHIIA XMMHUYECKON peakuuu. IIpenmyiectsa nepen apyruMu
TUTPUMETPUUECKHUMH METO/IaMHU.

21. Boavmamnepomempus. OcHOBbI MeTona. OCOOEHHOCTH 3IEKTPOXUMHYECKOM
aueiiku. Teopernueckue OCHOBBI  KJIaccM4ecko — mossiporpaguu.  XapakTepUCTUKH
nojsiporpamMmel. [lorennman nomyBonHbl. Juddy3suonHslid Tok. YpaBHeHue WMiabkoBHua.
[TpakTnueckoe npumeHeHue nomsiporpadpuu. KauecrBennsidi ananus. [lonsporpaduueckuii
cnekTp. KonuuectBeHHbli aHanu3. CnocoObl oONpeaeneHUs KOHLEHTPALUU BeIlecTBa.
Bo3moxHOCTH M OrpaHUYEeHHs] METO/1a.

CoBpemeHHbIE pa3HOBUIHOCTH mossgporpaduu. CrocoObl yaydiieHHs COOTHOLICHHUS
dapaneeBCKUl/eMKOCTHBIM TOK. BO3MOXHOCTM W OrpaHMuY€HHUs OCHUIUIOTpadUuvecKou,
UMIYJIbCHOM M NepeMEeHHOTOKOBOM moisporpadguu. CyTb MeTola WHBEPCHOHHOM
BOJIbTAMIIEPOMETPHH.

AmMnepoMmerpuyeckoe  THTpoBaHHE. BpiOop  yciioBHii  ammepoMeTpuyec-Koro
TUTpOBaHUA. Bubpl KpuBbIX TUTpoBaHUS. [IpuMepbl NpakTUYECKOTO MPUMEHEHUS.

22. CHeKTpOCKONMYECKHEe MEeToJbl. BaxHelne XapaKTepUCTHKH CIEKTPaIbHBIX
JUHUM  (TI0JIO)KEHHWE, WHTEHCUBHOCTb, WIMPHHA). ATOMHBIE U MOJIEKYJISIPHBIE CIEKTpBHI.
B3auMocBsI3b OCHOBHBIX XapaKTEPUCTHK CHEKTPalIbHBIX JIMHUN C MPUPOAOH M KOJIUYECTBOM




BelecTBa (KaUeCTBEHHBIM M KOJTUYECTBEHHBIN aHAIU3).

23. AmomHo-smuccuornHvie memoovl. VICTOUHUKH BO3OYXKIACHUS H aTOMHU3AIIHH.
DU3UKO-XMMUYECKHE TMpOUECcChl B Iuia3Me. KayecTBEHHBIM M KOJMYECTBEHHBIA aHAJIU3.
O6acTu NpUMEeHEeHus, METPOJIOTHYECKHE XapaKTePUCTUKHA METO/IOB.

24. Amomno-abcopoyuonnsiii memood. OCHOBHBIC IPUHIUIBL. VICIIONBb30Ba-HUE TIIAMEH
JUIsL aToMHu3auuu BemiecTBa. PU3MKO-XMMHUYECKHE MPOLECChl B IIaMeHaX. HerameHHble
MeToab! aToMu3aniy. CeNeKTUBHOCTh M YyBCTBUTEIBHOCTh MeTO1a. [IpuMepsl mpakTHUecKoro
MPUMEHEHHUS.

25.  Cnexmpogomomempuueckuii ~ memod.  OCHOBHOH  3aKOH  MOTJIOUICHUS
JJIEKTPOMArHUTHOTO M3iIy4eHUs. MoisapHbeld K03 duiueHT mnornomeHus. I[Ipumenenue
METOAa Ui OIpENEeICHUsT KOHIIEHTPALUU BemecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTD
MeTo/a. BeIOOp onTHMallbHBIX YCIOBUN IpoBeAeHHs (poToMeTpuueckux peakuuid. MHtepBan
OTIpeNeNIIeMBbIX ONTUYECKUX IUIOTHOCTEH. Meron nuddepeHraabHol CueKTpopOTOMETPHUH,
€ro BO3MOXHOCTM U mnpeumymiecTBa. CrHekTpohOoTOMETpHUUECKUEe METOAbl HU3YyYeHUs
paBHOBecHii B pacTBopax. OmpezieneHne KOHCTAaHT KUCIOTHOHM IMCCOIHUAIMUA OPTaHUYECKUX
COCTUHEHUN.

26. Jhomunecyenmuoii  memoo. (OCHOBHbIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOMN
moMuHecHeHIMu. 3akoH BaswmioBa. 3akon Crokca-Jlommensa. IlpaBuio 3epkaibHOI
CUMMETPHH CHEKTPOB TOIJIOMCHUS W JIOMHHecHeHuuu (mpasmwio JlepmuHa). Tymenue
moMuHecteHu. Knaccudukanus moMuHecteHIMH. YyBCTBUTENBHOCTh U CEJICKTUBHOCTD
metoxa. [Ipumepsl mpakTUYECKOro MPUMEHEHUSI.

27.  Peumeenosckue  memoovl.  OCHOBHBIE  TOJOXEHHS.  MeTpoiorunyeckue
xapakrepuctuku. O01acTi MPUMEHEHHUS.

28. Macc-cnekTpoMerprueckue MeTo/bl. OCHOBHBIC MOJIOKEHHUsA. MeTporornyeckue
xapakrepuctuku. O01acTi MPUMEHEHHUS.

29. Xpowmarorpaduyeckue Mmeroabl aHanm3a. Kmaccudukamuss meronoB. CrocoObl
noiydeHuss xpomarorpamMMm. OCHOBHBIE TapaMeTpel XpoMaTorpammbl. CeleKTHBHOCTH |
3¢ dexTuBHOCT, XpoMaTorpauveckoro pasjaencHus. Teopusi TEOPETUYECKUX TapesioK.
Kunerndeckas teopusi. KauecTBEHHBIN U KOJMYECTBEHHBIA XpOMaTOTpaduIeCKUil aHAIN3.

30. I'azosas xpomamoepagus. CopOeHTBI U HOcHTENIU. MexaHu3Mm pasaencHus. Cxema
razoporo xpomarorpada. Komonku. [lerektopel. OOmactu TpUMEHEHUsS  Ta30BOM
xpomarorpaduu.

31.  JKuokocmmas  xpomamocpagusa. Buael  KUAKOCTHONH  Xpomarorpadumu.
[TpeumymectBa BbIcOKO3(dexTuBHOM xkuakocTHON XpomaTtorpapuu (BDXKX). Cxema
XKHUJIKOCTHOTO Xpomarorpada. Hacocsl, konoHkn. OCHOBHBIE THUIIBI IETEKTOPOB.

Aocopoyuonnas  orcuokocmuas — xpomamozpaghus. IlonspHble W HEMOJSAPHbIE
HenoABMXKHBIE (a3bl. [logBukHbBIE a3bl.

Honoobmennas xpomamoecpagusa. CrpoeHue U (PU3MKO-XUMHUYECKHE CBOICTBa
MOHOOOMeHHUKOB. HoHooOMeHHOe paBHOBecue. Howunas xpomamozpagus Kak BapUaHT
BbICOK03()(heKTHBHOIM HOHOOOMEHHOM Xpomarorpaduu

Oxcknto3uonnas xpomamoepagusa. OOmme npuHIUIBI Metona. [loaBwkHble U
HenoABMKHBIE (a3bl. OcOOEHHOCTH MexaHu3Ma pasjenenus. OnpeaersieMble BEecTBa.

Inockocmuas xpomamoepagusa. O61mme NpuHIKUILI pazaeneHus. CrocoObl MoaydeHus
IUIOCKOCTHBIX XpoMarorpamMm. bymaosicnas xpomamoepaghus. Tonxkocnotinas xpomamozpaghust.
O6acTu NpUMeHEeHusl.

32. Tepmuueckue MeTojabl aHanu3a. TepMuueckue MeTojbl aHanuza. OmnpejesneHue,
knaccudukanms, ocHoBel MetonoB. TA, JATA, T, ATI, JCK.Tepmonapsl. TpeboBanus k
MatepHuaigaMm TepMOodJeKTpoaoB. Dddekt 3edeka. Peructpamus curnana JITA. I'paxynpoBka
tepmoniap. KonuuecTBeHHass OleHKa TEIIOBBIX 3(PQeKToB.BiusHNEe CKOPOCTH pEaKkIuu U
yCIIOBUH dKcnepuMeHTa Ha Gopmy auddepennnanbHoi kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KQueCTBEHHOTO W KOJHYECTBEHHOTO TEPMHUYECKOTO aHajiu3a. OTaJOHBI TPH
POBEICHUU TEPMUYECKOTO a”anmu3a.llcrouHnku ook B TEPMUYECKOM




aHasn3e.CUHXPOHHBIM TepMmuueckuil aHanu3. CHHXpOHHBIM TepMmoaHanuzarop. IIpuHiun
paboThl, Bo3MoxkHOCTH.[IpakTHUeCKOE TPUMEHEHNE METOJIOB TEPMUYECKOT0 aHAIM3a.

33. Metonbl pa3aeneHuss U KOHIEHTpupoBaHusd. OCHOBBI 3KCTpakUUU Kak MeToja
paszeneHus u KoHueHTpupoBanus. Koncranra pacnpeaenenus, Ko3ppuuueHT pacnpeneneHus.
Koncranra skcrpakiuu. Daktop pasnencHus. YCIOBHS 3KCTPaKLMM HEOPTaHWYECKUX H
opraHudeckux coefuHeHuil. Ilpaktudeckoe mnpumeHeHue sKcTpakuuu.CopOuus Kak MeETOA
pasieleHus.

Metonpl paszeneHusl JIE€MEHTOB, OCHOBAHHBIE HA OCAXKIACHUM HEOPraHUYECKUMHU U
OpPraHMYeCKMMM peareHTamMu. Lcnosib30BaHME COOCAXKIEHUS I KOHLEHTPUPOBAHMS
MHUKPOKOMIIOHEHTOB. Heoprannueckne u OpraHn4ecKue KOJUIEKTOPBI.

VYcneBaeMocTh CTYIEHTOB B TEUEHUE CEMECTPA KOHTPOJIUPYETCS B IIPOLIECCE HATUCAHUS
PEUTHHIOBBIX KOHTPOJBbHBIX paboT. Kaxkaast KOHTposbHAs paboTa OTHOCUTCS K OIpeeIeHHON
TEeMe, 3aJaHusl OICHMBAIOTCA MO OauIbHOM cucteme. [lomHOCTBIO pemieHHas 3ajada
olleHUBaeTcs B 7 OauloB; OTBETHl Ha TEOPETUYECKHE BOIPOCHI B 3aBUCUMOCTH OT HUX
CIIO)KHOCTH OIIEHMBAarOTCsI OoT 3 1o 7 OamioB. 3a peuieHue 3a7aud JIOMOJHUTEIbHBIM
HECTaHAAPTHBIM CHOCOOOM M 32 MOAPOOHBIH OTBET HA TEOPETUUECKUN BOMPOC J0OABISAIOTCS
JIOTIOJIHUTENIbHBIE OaJUIbl. 32 KOHTPOJIbHYIO pabOTy MO TEME CTYAEHT I0JIydaeT 3a4eT, eCid
HaOupaeT B CyMMe 3a BCE BBIIOJHEHHBIC 3aJaHUs KOJM4YecTBO OamoB He MeHee 50% oT
MakcuMaibHOro. Ecimum Bce KOHTpOJbHBIE pabdOThl B TEUYEHHWE CEMECTpa 3auTeHbl, BCE
nabopaTopHble pabOThl BHIIOIHEHBI U 3aLIUILEHBI, CTYJEHT MOJy4YaeT 3a4eT U JOIMYCKaeTcs K
’K3aMeHy. B ciydae HEBBIOTHEHHS OJHOTO W3 YCIOBHUH CTYIEHT ClaeT 3aueT. B Omiere k
3a4eTy coJiepXKaTrcs BOINPOCHI, CBSI3aHHbIE KAK C TEOPUEH aHAIUTUYECKOM XMMHHU, TaK U C
BBINTOJIHEHHBIMH JTA0OpaTOPHBIME paboTaMu, a TaKKe pacyeTHas 3ajada. 3adeT CTaBUTCS IMPH
YCIIOBHMHM BBINOJIHEHUSI HE MeHee 60% Bcex 3aaaHuil.

DK3aMEHAIlMOHHBII OMJIET 110 aHAIUTUYECKOM XUMUHU BKJIIOYAeT Tpu 3aaaHus. [lepBeie 1Ba
BOIPOCA TOCBSIIEHBl TEOPETHUECKUM OCHOBAaM XMMUYECKOIO aHajiu3a (CM. HPUBEICHHBIN
HUKE CIIMCOK BOIIPOCOB). B TpeTbeM 3aaHuu CTYJEHTY IpeiaraeTcsi peluTh IPAKTHUECKYIO
3ajauy.

CryneHTsl 00s3aHBl ClIaTh 3K3aMEH B COOTBETCTBUU C paclUCaHUEM U Yy4eOHBIM
IUTAaHOM.  OK3aM€H MO0 JUCHUIUIMHE MpecienyeT Ledb OLEHUTb YPOBEHb (DOPMHpPOBAHUS
KOMIIETEHIIMH, pa3BUTHE TBOPUYECKOI'O MBILUICHHS, TPHOOPETEHNE HAaBBIKOB CAMOCTOSATEIBHOM
paboThl, yMEHHE PUMEHSITH [TOJIyYE€HHbIE 3HAHUS /711 pELICHMs] IPAaKTUYECKUX 3a/1ad.

dopma NpoBENEHUs HK3aMEHA: YCTHO WJIM NMUCBMEHHO YCTAHABIMBAETCS PELICHHEM
Kadenpsl. DK3aMeHATOpy MNPEAOCTaBISAETCS MPaBO 3a/laBaTh CTYACHTAM JIOTOJHUTEIbHBIE
BOIIPOCHI 10 Bcell yueOHON MporpaMMe JUCHUILIMHBL. Pe3ynbTar caun sK3aMeHa 3aHOCUThCS
npenojaBaTesieM B 3K3aMEHAlMOHHYIO BEJOMOCTb M 3aU€THYIO KHIDKKY.

Kpurepun onenkmn:

- 0TMETKA «OTJIMYHO» BBICTABIISCTCS C YI€TOM COPMUPOBAHHOCTH KOMIICTCHIINMN, €CITH
JaH TIOJIHBIM, TpPaBUIBHBIM OTBET, MaTepHal H3J0XKEH B OINPEACICHHOW JIOTUYECKOM
MOCJIEIOBATEIPHOCTH JIEMOHCTPHPYETCS MHOTOCTOPOHHOCTh IIOJIXOJIOB, MHOTOACIEKTHOCTD
oOcyxJieHusl MPOoOIeMbl, YMEHHE apTryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3pPEHUS, HAXOIUThH
IMyTH PpCHICHUA IIO3HABATCIIBbHBIX 3aJiad, YCTAaHABJIIMBATH IIPHUYUHHO-CICACTBCHHEIC CBA3U
MEXy CTPOSHHEM, CBONCTBAMH W NMPUMEHEHHEM BEIIECTB, B JIOTUYECKOM PACCYXKIECHUU U
PEIICHNH 3aJ]a4H HET OIIMOOK, 3a7a4a pelieHa palioHaIbHBIM CIIOCOO0M;

- OTMETKA «X0pOoulI0» BBICTABIACTCA CTYACHTY, €CJIIM OTBECT MTOJTHBIA 1 Hp&BHJ’IBHBIfI Ha
OCHOBC HU3YUYCHHBIX Teopnﬁ, MaTcpuall H3JI0KCH B OHpCIleHéHHOﬁ JIOTUYECKOMH



MOCJIEI0BATENbHOCTH, MPU 3TOM JIONYCKAIOTCA HECYLIECTBEHHBIE OIIMOKM B OTBETaX Ha
TEOPETUYECKHE BONPOCHl WM B PELIEHWU 33aud, KOTOPbIE CTYAEHT MOKET HCIPaBUTh I10
yKa3aHHIO NIPENoAaBaTes

- 0TMETKA «yJAOBJETBOPHUTEJIbHO» BBICTABIISIETCA CTYACHTY, €CJIM OTBET IOJIHBIN, HO
Opy 3TOM JIONyIIEHa CYHIECTBEHHas OLIMOKa WJIM OTBET HEMOJIHBIA, HECBS3HBIN, HE
MPOSIBIISIIOTCS  YMEHUSI NPUMEHSATh TEOPETHYECKUE 3HAHUA NPU PEUIEHUH NPAKTHYECKUX
npo0sieM; 3HaHME IMpeaMeTa C 3aMETHBIMU MpoOesiaMu, HETOYHOCTSIMU, HO TAaKUMH, KOTOpBIE
HE CITy’KaT MPeNsSTCTBUEM IS JaIbHEUIIET0 00yYeHUs

- OTMETKAa <«HEYAOBJICTBOPUTEJIbHO» BBICTABIISICTCA, C€CJIM OTBCT O6Hap}’)KI/IBaCT
HE3HAaHHWEC OCHOBHOI'O COACPKaHUA yqe6Horo mMarcpurajia

OueHoYHBIE CpeNCcTBAa JUIsi MHBAJIMIOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM X WHAMBUIYATbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HWHBAJIUIAM W JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI MIPEIOCTABISIETCS IOTIOTHUTEIEHOE BpeMs JUIsl TOJrTOTOBKH OTBETA HA DK3aMEHE;

— IIPY IPOBEJICHUH MTPOLIEYPhI OLIEHUBAHUS PE3yIbTaTOB 00YUEHHS MHBAJIHIOB U JIUIL C
OTPaHUYECHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  NPEAYCMAaTPHBACTCS  HCIOJIH30BAHUE
TEXHHUYECKHUX CPEJCTB, HEOOXOIUMBIX UM B CBSI3H C UX WHAWBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— TpH HEOOXOIUMOCTH Ui OOYYaIOIMXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
370POBbSl U HMHBAJIWIOB MpOLEAYypa OICHUBAHUS PE3YIbTATOB OOYUCHHMS MO TUCHUIUIMHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oneHMBaHHUS PE3yNbTaTOB OOYUCHUS MHBAIHMIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBBSI 0 IMCUUIUIMHE (MOIYJIO) MpPEIyCMaTPUBACT MPEJOCTaBICHUE
uHpopmanuu B (opmax, aJanTUPOBAHHBIX K OTPAHMYCHUSM HX 3J0POBbS M BOCHPHUSTHS
uH(popMaLuu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTra:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOKET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOWM W JONOJHHUTEJIBLHOH Y4eOHOH JIMTepaTypbl, HEO0OX0AMMOM
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIsA).
5.1 OcHoBHas JuTepaTypa:

1. OCHOBBI aHAIUTUYECKON XUMHUU: YU9eOHUK I CTy/eHTOB By30B: B 2 T. T. 1, 2. /Ilon
pen. FO.A. 3onotoBa. M.: Axanemus, 2014.

2. OCHOBBI aHAJIMTUYECKON XUMHUU: yU4eOHHMK JJisi CTyIeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pex. FO.A. 3onotoBa. M.: Akanemus, 2010.

3. Kpuctuan I'. Ananutrueckas xumust: B 2 T. T.1, 2/ nep. ¢ anri. A. B. 'apmaina u zp. -
M.: BUHOM. Jla6opatopus 3nanui, 2009.

4. Ilounnox T.b., TemepmameB 3.A. AHamuTHUeCKas XUMHS: CIEKTPOCKOIHYECKHE

METO/IbI aHaNIM3a. YueOHoe nocobue. Kpacunomap, Kyol'y, 2013.
5. [ouunok T.b., Temepaamies 3.A. MosekynsapHas abcopOLMOHHAs CIEKTPOCKOIHA.
Yuebnoe nocodbue. Kpacnogap, Kyol'Y, 2016.



6. Bap6amar, FO.A. OCHOBBI aHATUTUIECCKON XUMHUU: TTPAKTHICCKOE PYKOBOJICTBO
[DnexTponnbiii pecypce] : pykoBoactso / FO.A. Bapbanar, A.B. I'apmari, O.B. Monoraposa, E.A.
Ocwurona ; mox pen. 3omorosa FO.A., Illexosmoso#t T.H., Ockonka K.B.. — DnekTpoH. man. —
Mocksa: U3narensctBo "Jlabopatopus 3Hanwmii", 2017. — 465 c. — Pexum pocryma:
https://e.lanbook.com/book/97410

5.2. lonotHUTEILHAS

1. BacunbeB B.Il. Ananutndeckass XuMusi: COOPHUK BOMPOCOB, YIPaKHEHWH U 3a1ad: ydeOHoe mocobue
Jutst cryaeHToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpnoBa - 4-e u3z., crep. - M.: Ipoda,
2006.

2. OCHOBBHI aHAJIHTUYECKOW XMMHUU: 3324l M BOIPOCHL: ydeOHOe mocoOue Jisl CTyJIEHTOB YH-TOB / TOJ
pen. 0. A. 3omotoBa. M.: Beicmrast mkosa, 2004,

3. OrT0 M. CoBpeMEeHHBIC METO/IbI aHAIUTUYECKOH Xxumun. B 2-x Tomax. M.: Texnocdepa, 2003.

4. AHanuTHYecKas XUMUS B (PU3UKO-XHUMUYECKIE METO/BI aHAIN3a: YIeOHUK JIJISl CTY/IGHTOB BY30B. B 2 T.
T.1,2./ nox pen A.A. Mmenko. M.: Akagemus, 2010.

5. OCHOBBI aHAIMTHYECKON XUMHU. [IpakTHYECKOE PYKOBOJCTBO: yueOHOE MOCOOHE ISl CTYIEHTOB YH-TOB
1 BBICII. y4eOH. 3aBeneHut/ moxa pen FO.A.3omoroBa.-M.: Beicias mikona, 2001.

6. Ananutudeckas xumus. [Ipodaemsl u moaxoael: B2 T./ T. 1,2 / nep. ¢ aurn. A. I'. bop3eHko u 1p.; o
pex. 0. A. 3omotosa; pex. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7.3.A. Temepnamies, T.I'. Ironiko, O.5. Boponoga, B.B. [lepekoTuii. AHanuTH4ecKas XUMHsL.
DJIEKTPOXMMHUYCCKUE METOIbI aHaIn3a. YueoHoe nocobue. Kpacnomap, Kyol'yY. 2004.

8. T.b. Ilounnok, 3.A.Temepnames. Ananmutudeckas xumus. CIIEKTPOCKOMTUYECKHE METO Il aHATTH3A.
YuyebOHoe nmocooue. Kpacuomap, Kyol'y, 2013.

9. Bacunnes B. II. Ananutnueckas XuMus: yaeOHHK TS CTyIeHTOB By30B [B 2 kH.] / KH. 1,2. / Bacunbses
B. II. M.: [Ipoda , 2007.

10. Bepmmnun, B.W. Ananutnyeckas Xumust [ DNeKTpoHHEIH pecypc] : yueonuk / B.M. Bepmmnun, W.B.
Bnacoa, U.A. Hukudoposa. — Dnektpon. nan. — Cankt-lletepOypr : Jlans, 2017. — 428 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/97670

5.3. Ilepuoanyeckne U3IaHNUS:

. «KypHan ananutnueckoit xumun», Poccust, Mockaa.

. «3aBojickas taboparopusi. Jlmarnoctuka Mmarepuainony, Poccusi, Mocksa.
. «AHanTUTHKa ¥ KOHTPOIb», Poccus, EkarepunOypr.

. «Spectrochimica Acta. Part By, usnatensctBo Elsevier

. «Analytical Chemistry», uznateascteo ACS
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6. TIlepeuenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAIMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCHHUILIMHBI (MOAYJIs1).
1. http://www.sciencedirect.com

2. http://www.anchem.ru/literature/http://www.sciencedirect.com

7. Meroguuyeckue yKa3aHusl JJs OOy4YAOIUMXCH MO0 OCBOCHUIO IMCHUIIMHBI
(MmomyJis).

[To xypcy mpeaycMOTpeHO TPOBENCHHUE JIEKIIMOHHBIX 3aHATHHA, Ha KOTOPBIX JaeTCs
OCHOBHOI CHCTEMaTHU3WPOBAHHBIN MaTepHall U PazbACHAIOTCS HauOOJee CIOKHBIC ACIEKTHI
M3Yy4aeMbIX METOJIOB aHAJIN3A.


https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
http://www.sciencedirect.com/
http://www.anchem.ru/literature/
http://www.anchem.ru/literature/

Ha naGopaTopHBIX 3aHATHUSAX CTYASHTHI 3aKPEIUIAIOT TOTYyYEHHBIE TEOPETUUECCKUE
3HAHMS, OCBAUBAIOT CHEIU(DHUKY ¥ TPUHITUT PAOOTHI aHATUTHIECKOTO 000PYI0BaHHUS, CTIOCOOBI
MOJTyYEHUS] AaHATTUTHYECKOTO CUTHAJIA M MePexXo/ia K KOHIIEHTpauu aHaiuTa. [Ipu moarotroBke
K J1abopaTtopHOW paboTe HEOOXOIUMO BHHMATEIFHO HM3YYHTh TEOPETHUECKUI MaTepHal Io
JaHHOW paboTe, TEXHHWKY BBIMOJHECHUS JKCIEPUMEHTA, O3HAKOMUTHCS C HHCTPYKIHSIMH K
npubopam, KOTOPbIE UCTIONB3YIOTCS TPU BHITIOJTHEHUN PAOOTHI.

OO0paGoTka pe3yabTaTOB JaGopaTopHbIX pador. OTuér o maboparopHoil padote
JOJDKEH COJIepKaTh BCE TOJYYCHHBIC SKCIEPUMEHTAIbHBIC pE3YJIbTaThl, HEOOXOIUMbIE
pacu€tel U BBIBOABL. OTYET IOHKEH MPEAOCTABISTHCS TMPENONABATENI0 sl MPOBEPKH B
TEUYEHUE HEJENIU MOCTIe BHIIOTHEHHUs JJabopaTopHoi paboThl. [IpoBepka mabopaTopHOil paboThI
COIIPOBOKIAETCSl coOeceOBaHNEM C IPEroaBaTeNieM. BBIMOIHEHHBIMI CUUTAIOTCS TOJBKO
NPUHSATHIC TIPETOJaBaTeeM JJadopaTopHbie padoThi!

BakHeiilium 3TanoM Kypca siBJIsSIeTCSl CAaMOCTOSITe/IbHAsI padoTa 1mo JUCHHIINHE,
B paMKax KOTOPO#l CTYJeHThI OCYHIECTBJSIOT IPOpPadOTKy y4eOHOTO (TEOpPETHYECKOro)
MaTepuaia, IOATOTOBKY K TEKYIIEMY M MPOMEXYTOYHOMY KOHTPOJIIO, a TAK)KE BBITOIHSIOT
UHIUBHIyaIbHBIC 3aaHus (HapuMep, TOTOBAT KOPOTKHUE COOOIICHHUS M MIPE3CHTAINH).

[Tepen pemenuem 3a1a4 HEOOXOIUMO BHUMATEIHHO U3YYUTh TEOPETHUCCKUI MaTepHall,
npopadoTaTh KOHCIEKT JICKIIMH, pa3o0paTh NpUMEpPbl pelleHus 3anad. PemieHue 3amadu
PEKOMEHIyeTCSl HAaYMHATH C HaumOoJiee MPOCTHIX, ONM3KUX K HWMEIONIUMCS B 3aJa4HHUKE
npuMepaM. He pekoMeHIyeTcs WCIOJb30BaTh TOTOBBIE KOHEYHBIC (OPMYIBI, KOTOpBIC
BBIBOJIATCS B IPUMEpaXxX PEIICHUs 3a/1a4. 3auch B TETPAIN JODKHA COEPKaTh (DOPMYIIBI M BCE
BBIUUCIICHHSI C YKa3aHUEM EIUHUI] U3MepeHus. [Ipu BhIYHCICHHSIX HEOOXOIMMO OOpariaTh
BHMMaHHUE HA UX TOYHOCTH (MCIOJB30BaHUE HYXHOTO YMCJIAa 3HAYaUX MUQP) U COOII0IeHNE
NPaBUJI OKPYTJICHHUS.

Ilpy moOAroTOBKE KPATKOro [O0KJaJAa C KOMNBIOTEPHOii mpe3eHTaumeit
apryMEHTHPYETCS aKTYaJIbHOCTh TEMBbI, BBISBISICTCS MPAKTUYECKOE H TEOPETHUYECKOE 3HAUCHUE
naHHOTO wucchenoBanus. OCHOBHAas 4YacTh JOKJIANa pPAacKphIBAE€T COJIEp)KaHHE TeMbl. B
3aKIIIOYCHUU B KpaTKOW W C©kaTtod (opMe U3JIararoTcs IMOJyYEHHBIE Pe3yJIbTaThl,
npeCTaBisomye co0oif OTBET Ha TJABHBIA BOMPOC HCCIENOBAaHUS. 31€Ch K€ MOTYT
HaMeuaTbCs U TATbHEHIIINE TICPCIICKTHBBI PA3BUTHUS TEMBI.

B ocBOoCHMM AMCIMIIIIMHBI MHBATHIAMHU ¥ JTUIIAMHA C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH
30POBbsI OOJIBIIOE 3HAYCHHWE HMMECT WHIWBHIyalbHas ydeOHas pabora (KOHCYIbTAIIUH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTO MaTepuara.

NuauBuayanbHble KOHCYNBTAIMU MO TPEAMETY SIBISIOTCS BaXKHBIM  (PaKTOPOM,
CIIOCOOCTBYIONUM  WHIUBUIyaTH3alldd OOYYCHHS W YCTAHOBJICHHIO BOCIHTATEIHLHOTO
KOHTaKTa MEXy MpernoaBaTesieM U 00yJaroniuMCsl HHBAIUIOM UJTH JIUI[OM C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI.

8. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIIOJIB3YEMbIX IPH OCYIECTBJICHUH
00pa3oBaTe/ILHOIO MPOLECCa MO JMCHHUILIHHE (MOTYJII0)

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIi

Hcnonp30BaHnE 3JIEKTPOHHBIX MIPE3EHTALMN TP TPOBEIEHUY NPAKTUYECKUX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 o0ecneYeHus .

Heob6xoaumo nporpamMmMuoe obecriedenune s crekrpodoromerpa UV-1800 (Shimadzu),
NK-Dypbe-criekTpohoTOMETPOB FTIR-8400S 8 (Shimadzu), aromHO-aOCOpOIIOHHOTO
cnektpomerpa AA-6800 (Shimadzu), xpomarorpadpa LC-2010 (Shimadzu), macc-
CIIEKTPOMETPOB, XPOMATOMACC-CIIEKTPOMETPOB W JIPYTOrO0 COBPEMEHHOTO aHAJTMTUYECKOTO
obopynoBanus. [Ipu BIOTHEHUH JTa00PATOPHBIX pabOT U MOATOTOBKE MPE3CHTAIUN BO BpEMsI
3anThl peepatoB KCIoNIb3yeTcs nporpammuoe obecrieduenne Microsoft Office (Word, Excel,
PowerPoint).



8.3 llepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexkrponnas 6udaunoreunas cuctema eLIBRARY.RU http://www.elibrary.ru

9. MaTepHaJILHO-TeXHI/I‘leCKaH

0aza, HeoOXxogumasi /Ui OCYLIECTBJICHUSA

00pa30BaTeJbLHOIO0 NMpoIecca Mo AUCUUIINHE (MOAYJII0).

MartepuanbHO-TeXHUYECKOE O0ecTeyeHne JUCUUTUTMHBL (MOIYIs) U

No Bun pabot
OCHALIICHHOCTb
1. JIex1InOHHbIE 3aHATHS KommexT yaebHoM mebenn, naTepakTuBHas mocka SMART Board,
VYuebHass aynuTopusi Uil | KOPOTKO(GOKYCHBII HHTEPaKTHBHBIA MPOEKTOP, HOYTOYK, MeEJoBas
MPOBEJICHUS 3aHATUM | JTOCKa.
JeKnuoHHoro tuma, aya. | MSWindows (skmouas Windowsmediaplayer), MSOffice (Bkirouast
234c MSPowerPoint), ITO mist uatepaktuBHoi nocku SMART Board
2. CeMHHapcKHe 3aHATUS KommnekT yueOHoii meOenu, natepaktuBHas 1ocka SMART Board,
VYuebHasg aynuTopusi Ui | KOPOTKO(OKYCHBIH HHTEPAKTUBHBIA HPOEKTOpP, HOYTOYK, MEJIOBas
MPOBEJICHUS 3aHATHM | JOCKA.
cemuHapckoro tuna, aya. | MSWindows (sxmouas Windowsmediaplayer), MSOffice (Bxiouas
234c MSPowerPoint), T1O mist uarepaktuBHo#i nocku SMART Board
3. JlaGopaTtopHsbie 3aHsaTHS | YueOHbIe mabopaTopyy YKOMIUIEKTOBAHHBIC, CHEIHAIN3UPOBAHHON
VYueOHast aynmuTopusi Uil | MEOEINbIO, BBITSDKHONW CHCTEMOW BEHTWISIIMH, MEJIOBBIMH JOCKaMH,
MPOBEACHUSA 3aHATUH | CpEACTBAMHU TIOXKApHOW 0O€30MacCHOCTH M OKa3aHWS IIEpPBOMU
1m1abopaToOpHOTO TUTA, | MEIUIIMHCKOMN TTOMOIIIH, 1abopaTOPHBIM 000pyIOBaHHEM:
ayn. 415¢, 252c. cnekrpodoromerp LEKI, cymmnphbiii mkadp LOIP LF-60/350VS1,
O0ans BomsHas LOIP LB-161, pH-metper "Oxcmept-001", Bech
apamuTndeckue BJIP-200, Becwsr Texamueckne BJIKT-500, mautkm
anekrpuaeckue, pH-metp-150, pH-merp LEKI 3D, Ammepmerp M
2017, xougykrometrp DOxcrept-002, xymonomerp Oxcnept-006,
YCTaHOBKA JUIsI aMIIEPOMETPHYECKOTO THUTPOBAHHSA, XpoMaTorpadsl
CHROM - 5, koMIIIeKT 00OpYIOBaHUS ISl TUTPOBaHUS, HAOOPHI
XMMHUYECKOH MOCY/Ibl M PEaKTUBOB. J{JIsl M3ydeHHs MPUHIHIA paOOTHI
COBPEMEHHBIX  JIOPOTOCTOSIIIUX  AQHAJUTUYECKUX  MPUOOPOB
MpeIyCcMOTpeHBl 3KCKypcuu B Jaboparopun YHIIK «Anamuty,
OCHAIIIEHHBIE  COBPEMEHHBIMH  XPOMAaTO-MacC-CIIEKTPOMETPaMH,
NCTI-cnexTpomeTpamu, CHUHXPOHHBIM TEPMOAHAIU3ATOPOM,
pPEHTIeHO(ITYOPECIIEHTHBIMU CIIEKTPOMETPAMH.
4. Kypcosoe KypcoBsie paboThl HE IPEAYCMOTPEHBI
MPOEKTUPOBAHHE
5. I'pynmossie YueOHble TIOMeneHHs (PaKyJIbTeTa XUMHUA U BBICOKUX TEXHOJIOTHIA,
(MHIUBUAYAIBHBIE) OCHAIlIEHHbIE MeOEeTbI0, MEJIOBOM JJOCKOM.
KOHCYJIbTAaLlUU
Ayn.126c, 234c
6. Texymunii KOHTPOIIb, | Y4ueOHbIEe TTOMEIIeHHs (aKyJIbTeTa XUMHHA U BBICOKUX TEXHOJIOTHIA,
MIPOMEXKYTOYHAS cHaOXKeHHBIE MeOEeTIbI0, METOBOI TOCKOA.
aTTecTanus
Ayn 234c, 126¢
7. CamocTosiTenbHas CamocrosTenbHast paboTa CTYACHTOB OCYIIECTBIISIETCS B YUTATBHBIX
pabota 3amax Oubmuorexkn KyOI'Y, 3ame pedepaTHBHBIX KypHAJOB,

BeranciuTedbHOM 1eHTpe KyOI'Y, WHTepHer-neHTpe, a Takxke
JIPYTUX ayJAUTOpHsX (PaKyIbTeTa XUMHH U BBICOKUX TEXHOJIOTHH C
BO3MOYKHOCTBIO MOJKIIOYEHH K ceTh «MHTepHeT», mporpamMmoi
JKPaHHOTO  YBEIMYEHUS U JOCTYIOM B 3JIEKTPOHHYIO
MH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA.



http://www.elibrary.ru/

