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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XUMHUYECKOTO aHajln3a, METOJax OIMpECNICHUs COCTaBa BEIIECTB, BHIPA0OTKA KOMILIEKCA
COOTBETCTBYIOIIMX YMEHUN U HABBIKOB U (POPMHPOBAHHE KOMIIETECHIIUH, HEOOXOAUMBIX IS
YCIIEIITHOTO OCYIIECTBICHHS MPO(EeCCHOHATBHOM IeATEIHHOCTH.

1.2. 3agaym JMCHUIVIMHBI:  HM3yYEHHUE OCHOB TEOPUU XUMHYECKHX, (HU3HUKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAIIN3a PA3IMYHBIX 00BEKTOB, MPHOOpPETEHNE HABHIKOB
XUMHUYECKOT0 SKCIIEPUMEHTA, HaBBIKOB PabOTHl Ha COBPEMEHHOH yueOHO-HAyYHOM ammaparype
U Ha CEpUUHOHN ammaparype, NPUMEHSEMOM B aHAIUTHYCCKUX U (DU3UKO-XUMHUYECKUX
HCCJIEIOBaHMSIX, U3yUYE€HUE OCOOCHHOCTEH aHann3a pa3IuYHbIX 0ObEKTOB.

1.3 MecTo AucuuminHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

JluctunianHa «AHAJIMTAYECKAasT XUMHS» OTHOCHTCS K oOsi3arenbHOM dactu bioka 1
yueOHoro muaHa. MHGOpMaIMoOHHO 1 JIOTHYECKH CBS3aHA CO CISAYIONUMU JUCIUTITHHAMH:

-duznueckue METOAbl aHAIN3A;

- [IpakTKyM 11O aHAIUTUYECKON XUMUU;

- Heoprannueckas xumusi;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka,;
- MaremaTuKa;

- dusnueckas XUMUs;
- [IpakTuKyM 11O (PU3UIECKON XMUMHUH.

1.4 IlepevyeHb MJIaHMpPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),

COOTHECEHHBIX €
NPOrpaMMmBbl.

IUVIAHMPYeMbIMH  pe3yJibTaTaMH  OCBOEHHSI 00pa3oBaTeJLHOM

WN3ydyenne panHOW y4eOHOW JWCHUIUIMHBI HAMpaBlICHO Ha (QOPMUPOBAHUE Y
oOyuaromuxcs obmenpodeccnonansuoit komnerenuu OITK-1:

Kox u HanMeHOBaHHE WHANKATOPA Pe3ynbTarhl 00y4eHUs MO AUCIHUILIINHE
JIOCTUKEHUS KOMIIETEHIIUU (3Haem, ymeem, e1adeent)

OIIK-1: Cnioco0eH aHAIU3UPOBATHh U HHTEPIPETUPOBATH Pe3y/JIbTAThl XMMHYECKHX

IKCIIEPUMEHTOB, HA0II0ICHUH M M3MepeHu i

HNOIIK-1.

Hcnone3yeT 3HaHUS B
obnactu
AHAJTUTUYECKOH XMMUH
JUISL aHAJIM3a U
MHTEPIIpETalUU
pe3yJIbTaToOB
XAUMHUYECKOr'0 aHaIN3a

3HaeT OCHOBHEIC 3aKOHBI, TPUHIUIIBI U TCOPECTUICCKUC OCHOBBI
BOXXHEHUITNX XUMHUYECKUX U (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX METOJ0B
HCCIICAOBAHUA COCTaBa BCIICCTB U MAaTCpHUaJIOB

YMeeT uHTepIpETUPOBATh PE3YJIbTAThI BHIMOTHEHHBIX AHAJIU30B;
WCIIOBh30BaTh QyHAAMEHTaTbHbIE (U3UKO-XUMHUYECKUE 3HAHUS IS
00BSICHEHUS TTPOIIECCOB, JIEKAIINX B OCHOBE OTAEIBHBIX METOJIOB
aHajm3a, JyIs BBIOOpa METOJ0B M METOJIMK aHaIu3a U ONTUMH3AIUN
€ro ycIoBuil; 00CYKJaTh Pe3yIbTaThl aHATN3a C IPUBJICUCHUEM
CIIPaBOYHBIX JaHHBIX.

Birageer cucreMoi mpeCcTaBiIeHNUN O COBPEMEHHBIX AHAIUTHYECKUX
METO/1aX MCCIIEJOBaHMS COCTaBa BEIIECTB U MAaTEPHUAJIOB;
METOJIOJIOTHEH TPOBEPKH Pe3yJIbTaTOB XMMUYECKOTO aHAJIN3A C
MIPUBJIEYEHUEM CIIPABOYHBIX JAHHBIX.

PGSyJ'II)TaTI)I 06y11eH1/151 M0 AVCHUILIMHE JOCTUTAIOTCA B paMKaX OCYHICCTBJIICHUS BCCX
BUI0B KOHTaKTHOM M CaMOCTOSATEIbHOM pa6OTBI 06yqa}0mnx05{ B COOTBCTCTBHH C

YTBEPKICHHBIM

y4eOHbIM  TIaHOM. MHIWUKAaTOphl  JTOCTHKEHUS  KOMIICTCHITHI
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CUHUTAIOTCA C(bOpMHpOBaHHLIMI/I npu AOOCTUIKCHUU COOTBCTCTBYIOIIUX PE3YJILTATOB

oOy4eHwUs.

2. CTpyKTYypa U cojiep:KaHue IUCHUILIMHBI.

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

OOmass TpymoéMKOCTh  IUCHUIUIMHBI ~ CcOcTaBisieT  83ad.ed. (288gacos),
pacipeneneHye mo BujaaM padoT NpeICTaBIeHO B TaOJIUIIE
Bun yae6HO# paboThI Bceero CemecTpbl
4acoB (dacel)
3 4 - -
KonrtakTHas pa6oTa, B TOM 4ucJe: 144,6 743 | 743
AyauTOpHbBIE 3aHATHS (BCEro) 136 68 68
B ToM uncrne:
3aHATHsI JICKIIMOHHOTO THIA 68 34 34
3aHATHS CEMHHAPCKOTO THIA (CEMUHAPBI, TPAKTUYECKHE 68 34 34
3aHSTHSA)
JlaboparopHsie 3aHATHS - - -
Nuast koHTaKTHAsA padoTa:
Kontpons camocrositensroii padotsl (KCP) 8 6 2
ITpomesxxyrounas arrectanus (MKP) 0.6 0.3 0.3
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 81 34 47
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 37 20 17
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 10 10
coobWeHul, npeseHmayuii)
Pegpepam
Tloocomoska k mexywemy KoOoHmpoio 34 14 20
Koutpoib:
IlonroToBKa K 3K3aMeHY 62.4 35.7 26.7
O01mas TpyI0eMKOCTh UYac. 288 144 144
qac B ToM umcIte KOHTaKTHAS 144 6 743 | 743
pabota
3a4. enl. 8 4 4

2.2 ConepxxaHue JMCUMILIAHBI:

Pacnipenenenne BuaoB y4eOHOM pabOThl M UX TPYAOEMKOCTH IO paszzenam (Temam)

JUCHUITIINHBI.

Paznenbl (TemMbl) AUCHUIUIMHBI, U3y4aeMbIe B 3 ceMecTpe (ouHas ghopma)

[Tpumeuanue: JI — nexkuuu, [13 — npakTuueckue 3aHatus / cemuHapsl, JIP — maboparopHsie

3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa

Ne KonmuecTBo wacoB
pa;- HaumeHnoBanue pa3aenon AynuropHas CamocTtosTens
ena (Tem) Bcero pabora Has pabora
JI 113 JIP
1 2 3 4 5 6 7
2 2
1 Benenue. Ananutudeckas 5 5
XHUMHA KaK HayKa
5 MeTtponoruueckue OCHOBBI 8 9 4 2
XUMHUYCCKOT'O aHaJIn3a




No KonnuectBo yacon
a; HaumenoBanue paszaeinos AynuropHas Camocrosrens
;I[)ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP

3 [Tpo6GooTbop u 8 5 5 4
poOONOArOTOBKA
OCHOBHBIE 3aKOHOMEPHOCTH

4 MPOTEKAHUS XUMHUECKUX 6 2 2 2
peakuuii. 3aKOH AEHUCTBUS
Macc
OCHOBHBIE THITBI XUMHUYECKUX

€aKIMil B aHATUTUYECKOM

5 | Peakd 10 4 4 2
xuMud. KHcimoTHO-0CHOBHBIC
peakuuu
TurpumeTpuyeckrue MeTOoIbI

6 aHanu3a. KucimotHo-ocHOBHOE 8 4 2 2
TUTPOBAHUC
OkucnauTenbHo-

7 8 2 4 2
BOCCTAHOBUTEIIHHBIC PCAKITHH.
OkucauTenbHo-

8 BOCCTaHOBUTEIIHHOE 10 2 4 4
TUTPOBAHUE
Peaknuu 2

9 6 2 2
KOMILJIEKCOOOpa30BaHUS.
Kommnekcomerpuueckoe

10 P 10 4 4 2
TUTPOBAHUE
[Ipoueccol ocaxaeHus u

11 | pont A 6 2 2 2
COOCaXCHUS

12 | OcagurenbHOE THTPOBAHHE 4 2 2
I'paBuMeTpuyeckuii METO

13 |P P A 10 4 2 4
aHaJIn3a

mMoeo no OUCYUNIUHE:
U oucy 34 34 34
Paznensl (TeMbl) AMCHUIUINHBL, H3y4aeMble B 4 cemecTpe (ounas ¢hopma)
Ne KonnuecTBo yacos
a; HaumenoBanue pazzaenos AyauTtopHas CamocrosiTens
Sena (Tem) Bcero pabota Has paboTta
JI 113 JIP

1 2 3 4 5 6 7
Knaccudukanms
WHCTPYMEHTAIBHBIX METOJIOB.
AHanuTHYECKUN CUTHAI.
OcCHOBHBIE TIPUEMBI TTIepexoaa OT

1 P pexol 10 | 2 4 4
BEJTMYHMHBI AaHATUTHYIECKOTO
CUTHaJa K KOHIICHTPAIlHH.
I'pagynpoBoYHbBIE (YHKITUH.
@DoH 1 c1oco0ObI €T0 CHUKEHHS




No KonnuecTBo yacos
o HaumenoBanue paszaeios AynuropHas Camocrosrens
Ejia (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
CneKTpoCKONMYECKUE METOIbI
aHaJIn3a. DJIEKTPOMarHUTHOE
W3JIy4€HHUE U €r0
2 B3aUMOJICICTBUE C BELIECTBOM. 12 2 4 6
CnexTpsl aTOMOB M MOJIEKYT
Metoapl aOCOpOITMOHHOM
3 CIIEKTPOCKOITHUHU 20 6 6 8
MeToabsl SMUCCUOHHOMN
4 CIIEKTPOCKOIHHU 18 6 4 8
18, DIEKTPOXUMUYECKHUE METO/IbI 20 6 6 8
aHanMn3a
XpomarorpaduuecKkue METOIbI 18 5 5 6
5 aHanu3a. Macc-CieKTpoMeTpus.
XpomaTo-Macc-ClIeKTPOMETPUS
5 TepMmudeckue METOIBI aHAINM3a 5 2 - 3
Mertobl pa3neneHus u
6 KOHLIEHTpUpoBaHusi. OCHOBHbIE 12 4 4 4
00BEKTHI aHATH3a
Hmoeo no oucyuniune 34 34 47
2.3 Coaeprxanue pa3aesioB JMCHUIIHHBI:
2.3.1 3anaTHA JeKINOHHOI0 THIIA.
3 cemecTp
Ne | HaumeHnoBanun dopMma
pasze e Coneprxanue pasjerna TEKYIIIETO
na pazjaena KOHTPOJISI
1 2 3 4
1 VYcTHbIi
XuMu4eckui ananus. 3HaueHHE U 00JIacTH orpoc
UCIIOJIb30BaHMUS XUMHYECKOTO aHaymn3a.
Knaccudukanus METO/I0B aHayn3a.
Beenenne. AHanmuTuyeckas XxuMmusi Kak Hayka. Kpartkuit
AHATHTHECK ucTopuueckuid odepk. (OCHOBHBIE METOMbI
as XUMUS Kak aHATUTUYECKOU XHUMHHU. Awnanutndeckas
Hayka. ciyx6a. IloHsatme o0 MeTone aHamM3a u
METOJIUKE. AHanmuTuyeckui CUTHAJL
IlepcnexTuBbl  pa3BUTHSL AHAITUTUYECKON
XUMUH.
2 YcrHbii
MeTponorn4eckue  OCHOBBI ~ XMMHYECKOTO | ompoc. JIP
Metporornie | oyamysa, Bocnpoussoaumocts. IIpaBUABHOCTD. | KOHTp.paboT
CKHC OCHOBBL | Crarycrmueckas — o6paGoTka  pesyabTaToB a
XUMHICCKOTO | apanmsa. [Ipenen 0OHapyKEeHHUS,
atannsa YYBCTBUTCJIIBHOCTb, JUAlla3OH OIIPCACIIICMbIX
KOHILIEHTpalui.
3 ITpo6ootoop | [Ipoboorbéop u mnpodomnoxaroroska. Omudku YcTHBIH




u npobooTbdopa. OTpocC
MPOOOTIONTOT
OBKa
OcCHOBHEBIE 3akoH geiictByrommx Macc.  KoHcCTaHTHI YcTHBIN
3aKOHOMEPHO | PaBHOBECHUS - TEPMOAMHAMUYECKHE, PEATIbHBIE, onpoc
cTn YCIIOBHBIE, HMX B3auMOCBs3b. Koadduiments JIP
IIPOTCKaHUA aKTUBHOCTH,  MOJIbHBIC  JIOJIH,  IPUMEPHI
XUMHHUCCKHX | oHKypHpPYIONIMX PEAKIIHIA.
peaxiuii.
Teopun KHCIOT H  OCHOBAHUW: TEOPUS Ycrabli
OCHOBHEIE Appennyca, Jlptomca,  YcaHoBuuya, ux | ompoc. JIP
TUIIBI HEJIOCTaTKH. [Iporonutnueckas Teopus | PeHT.K.p.
XUMUYECKUX | Bpencrena-Jloypu. IlpoTonuTuueckas mapa. Nel
peakuuit KoHCTaHTBI ~KHCIOTHOCTM ¥  OCHOBHOCTH.
Kucnorro- Asromporonu3. OakTopsl, BAUSIONHE Ha CUITY
OCHOBHbIC MPOTONUTOB. Biusinue pactBoputesneit Ha CUITY
PCAKIHH. MIPOTOJIUTOB.
TuTpumeTpUyecKUid METOT aHAJIU3a, OCHOBHBIE VYcTHbIi
HOHSTHSL. IlepBuunbie  u  BropuuHbie | ompoc. JIP
CTaHJapTHI. Knaccudukanus
TUTPUMETPUYECKUX METOJIOB aHaJIn3a.
OcCHOBHBIE TPUEMBl TUTPOBAHUA, pacyeT
pe3yIbTaToOB MIPSIMOTO, o0paTHOTO "
KOCBEHHOTO THUTpOBaHUA. KHCIOTHO-OCHOBHOE
TUTPOBaHHE. CranpmapTHBIE PacTBOPHL,
MIPUTOTOBJICHNE, CTAHAAPTH3AIMS U XpaHEHHE.
WNupukatopsl KHCJIOTHO-OCHOBHOT'O VYcTHbIi
Trrpimerpis tutpoBanus. VoHHas, XxpomodopHas, WOHHO- | ompoc. JIP
eCKI1e METOIBI xpomModopHast Teopus WHINKATOPOB.
— CoBpeMeHHbBIE  TpENCTaBICHUS O  CBS3U
KHcnoTHO- OKpPAcKH BELIECTBA C 3JIEKTPOHHBIM CTPOECHUEM
OCHOBHOE ero MmoJiekyld. PT wuMHIMKAaTopoB, uHTEpBAI
TUTPOBAHHE. nepexonaa OKpackH. TpeboBanus K
WHIUKATOpaM, UX Kilaccu(ukamms.
KpuBble TUTpOBaHHS CHIBHBIX U CJIa0BIX YcTHbIi
KUCJIOT U OCHOBaHMi. PaKkTOpkl, Biusomue Ha | onpoc. JIP
BEJIMUMHY CKayka HAa KPUBOM THUTPOBAHUA. Peiir.x.p.
[Mpuanun moxbopa wHAMKATOpOB. IIpuemsl Ne2
TATPOBAaHUS  OYeHb  CIHAOBIX  KHUCIOT W
OCHOBAaHUH. WNHunukaropHsie OLIOKH
TUTPOBAHMUSL. [Ipumepsr MIPUMEHEHUS
KHCJIOTHO-OCHOBHOTO TUTPOBAaHMSA JIs aHAJIU3a
peaIbHBIX 00BEKTOB.
OxkucnurensH | OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, VYcrHblit
o- ux kinaccudukanus. Hampasienue pemokc- | ompoc. JIP
BOCCTAHOBUTC | mporeccoB. CraHmapTHBIN #  (popMambHBII
JIbHBIC PEMOKC-TIOTEHIIAAN, CBSI3b  MEXIy  HHMH.
peakmnn KOHCTaHTBI paBHOBECHUS PEIOKC-TIPOIIECCOB.
OxucnurensH | OKUCIUTETHLHO-BOCCTAHOBUTEIBHOE YcTHBIH
0- TUTpOBaHue, Kiaccuukanus. HWagukaropsl | ompoc. JIP




BOCCTAaHOBUTE | PEIOKC-TUTPOBAHMUS,  HHTEpBal  IEpexojia
JBHOE OKpacCKH. Krnaccudukanns, IIPUMEPEI

TUTPOBAHUC | YHAMKATOPOB.
KpuBple  OKHMCINTETHHO-BOCCTAHOBUTEIHHOTO YcrHblit
tutpoBanus.  MDakropel,  Buwsomue  Ha | ompoc. JIP
BENMUMHY CKAauyka HAa KpPHMBOH THMTpoBamms. | PEHT.K.P.
IlepmanranaromeTpus, IUXPOMaTOMETPHS, Ne3
HMOJOMETPHSL. CrannapTHbie PacTBOPHI,
0COOEHHOCTH ux IIPUTOTOBJICHUS,
CTaHJapTU3aLMU U XPAHEHUS.
9 KommnekcHsie COEJMHEHUS. ®aKTopHl, YcrHbIl
Peakiu BIIUSIONINE HA YCTOMYMBOCTH KOMIUIEKCHBIX | ompoc. JIP
KOMILIEKC00G | COCAMHEHUH. Koncrantsl YCTOWYUBOCTHU
paszoBaHusL. TEPMOJMHAMHUYECKUE, pEalbHbIE, YCJIOBHBIE.
BHYTpUKOMIIIEKCHBIE COCTMHEHUS U XENAaThI.

10 Kommnekconsl.  D/ITA, paBHOBecus B YcrHbii

pacTBOpax D/ITA. Ocob6ennoctu | ompoc. JIP
B3aumoneiicteust DJ[TA ¢ nMoOHAMU METaJIOB.
Kommuiekconometpuueckoe TUTPOBAHUE.
MeTannoxpoMHbIe HHAMKATOPBI, MEXaHU3M HX

Kommuiekcome neitcteus, pT.

TpHUUECKOe

TUTPOBAHUE Pacuer KpHBBIX KOMIUIEKCOHOMETPUYECKOIO YcTHbI
tutpoBanus.  DakTopel,  BAMsAOIME Ha | omnpoc. JIP
BENMMUMHY CKauka TuTpoBaHus. OcHoBHble | PEHT.K.P.
MIPHUEMBI KOMIIJIEKCOHOMETPUYECKOTO Ned
TUTPOBAHUSL.

11 I'ereporennble  paBHOBECHSI. KoncranTsr YcrHbII
Ipomeccor pacTBOPUMOCTH. IIpumepst pacuera | ompoc. JIP
OCaXKICHUA U | pacTBOPUMOCTH € Y4E€TOM  Pa3IUYHbBIX
COOCK/IHHUS. | dhaKTOpOB.

12 OcagutenbHoe TUTpoBaHue. Mertoasl Mopa, VceTHBIN

®onbrapaa, dasuca. WuaukaTopsl, yciaosus | omnpoc. JIP
NPUMEHEHUS, MeIIaoIIne VOHBI.
OcaiTeNbHO bespiHnuKaTopHble  MeTOAbl  (pUKCHpOBaHMS
e THTpOBaHUe KOHEYHOH  TOYKM  TUTpoBaHus.  Kpusbie
0CaIUTENBHOTO TUTPOBAHMUS, (baxTopsl,
BIMSIONIME Ha BEJIMYMHY CKadyka Ha KPHUBOH
TUTPOBAHUSL.
13 ['paBuMeTpHUeCKuUii aHaIM3. YcrHbli
['paBuMeTpuueckas u ocaxaaemas Qopwmel. | omnpoc. JIP
OCHOBHBIE TPUYHMHBI 3arpsi3HEHUS] OCAJKOB —
T'papumMeTpiy azcopOIusl, OKKITIO3US, HU30MOPHU3M.
CCKUH METON  ['VeiioBust  mosydeHuss KpUCTAIMYECKMX M | YCTHBI
atannsa aMOp(HBIX 0CaJIKOB. OtHocutenbHoe | ompoc. JIP
MEPECHILIEHHUE. Merton BO3HMKAONmUX | P eljl\;fp-
0.

pCarcHToB. HpOMLIBaHI/IC OCaJIKOB. Tpe60BaHI/Iﬂ
K oCauTECIIsAM, pacyer HCO6XO}II/IMOFO




KOJIu4ecTBa ocaautens. Pacder moreps 3a cuer
pPacTBOPHUMOCTH TIPH TPOMBIBAHUM  OCAJIKa.
[IpumeHeHue MeToa.

2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

3 cemecTp
®opma
Ne Tembl IpakTUYECKUX 3aHATHH TEKYILETOo
KOHTPOJIA
1 3 4

1. |PaBHOBecHe B TOMOTCHHBIX cHCTeMaX. KHCIOTHO-OCHOBHOE paBHOBECHE. VYcrHblit omnpoc.
Brruucnenne pH B pacTBopax ciiaObIX ¥ CHIIBHBIX KUCIIOT U KonTponphas
ocHoBanuil. Berancnenne pH B pactBopax amdonutoB u OydepHbix pacTBopax. |padoTa 1

2. | KucnotHo-0CHOBHOE THTpOBaHKE. BrruncieHue pe3ynbTaToB VYcTHBIl onpoc.
TUTPUMETPUUYECKOT0 aHAJIN3a METOJIOM IPSIMOT0, 00PaTHOIO M KOCBEHHOT'O Kontponbnas
TUTpOBaHus. KUCI0THO-OCHOBHBIE HHIUKATOPBL. KprBbIE TUTPOBAHUS. pabora 2
WnpnkaTopHble OIMOKHA THTPOBAHUSI.

3. | PaBHOBecHE B OKHUCINTEIHLHO-BOCCTAHOBUTENLHBIX ccTeMax. Penokce- YerHpIll  ompoc.
MOTEHIIHAN - CTAaHJAPTHBIHN, GopManbHbBIH. KOHCTaHTBI paBHOBECHS pellOKC- KonTponbshas
peaknuuii. [loTeHnnan B Touke IKBUBAJCHTHOCTU. IHIMKATOPHI OKUCIUTENBHO- (paboTa 3
BOCCTAHOBUTEIBLHOTO TUTPOBaHUs. KpuBble OKUCIUTENBHO-

BOCCTaHOBUTENIBHOTO TUTPOBaHUs. OKUCINTEIHLHO-BOCCTAHOBUTEIHHOE
TUTPOBAHHUE.

4. |KommnekcHble coeqMHEeHMs. BHYTpUKOMITIIEKCHBIE coeinHeHHs. KOMIUIEKCOHEL. |YCTHBIH  OIpocC.
MertamioxpoMHble HHAUKATOPBI. KOMIIIIEKCOHOMETPHUUECKOE TUTPOBAHUE. KontponbsHas
KpuBble KOMIUIIEKCOHOMETPUYECKOTO TUTPOBAHMUSL. pabora 4

5. |PaBHOBecue B cuctemMe 0caioK - pacTBop. Pacuer pactBopumocTn VYcrHeId  ompoc.
MaJIOPaCTBOPUMBIX COCIMHEHUN. [ paBUMETpUUECKUI aHaIU3. Y CIOBUS Kontponphas
MOJYYEHUS] KPUCTAJUIMIECKUX U aMOPHBIX 0caaKOB. OCHOBHBIE IPUYHHBI pabora 4
3arpsi3HeHust ocankoB. [IpoMeiBanue ocankoB. Pacuer konnuecTBa ocaguTens.

Pacuer moteps 3a cueT pacTBOPUMOCTH B IPaBUMETPUN
2.3.3 JlaGopaTopHbIe 3aHATHS He NPeAyCMOTPEHbI
2.3.4 3aHATHSA JTeKINOHHOIO THUIIA.
4 cemecTp
No | HammenoBauu ®dopma
pasze e Conepxanue pa3zaena TEKYIIETO
na pazzena KOHTPOJIS
1 2 3 4
1 Knaccuduxary | OOumme  npuHuunbl ¥ Kiaccupuxanus YcTHBIN
ust MHCTPYMEHTAIBHBIX METON0B. AHATUTHYECKUN omnpoc
WHCTPYMEHTa | CHTHAI. I'pagyupoBounsie byHKIUH.
JBHBIX YyBCTBUTENBHOCTD " CEJIEKTHUBHOCTb
METO0B. MeToguku. @OoH, ero nNpoucXoXkIEHHE U
AfIaﬂHTquCK crocoObl  yMeHbIeHusi. OCHOBHBIE CITOCOOBI
MM CHTHAIL. pacdera  KOHIEHTpAlMM 1O  BEJIUYUHE
aHAIUTUYECKOTO CUTHAIA.




CoekTp  AJNEKTPOMArHUTHOIO  HU3IYYCHUS: VYcrHbiit
SHEPIHs, CIIOCOOBI €€ BBIPAXKEHHs; IUanasoHsl | ompoc. JIP
CrnexTpockon | JIEKTPOMAarHUTHOTO H3JyYEHUs, THmbl | KOHTP.pad.
HYECKHE SHEpPreTHYeCcCKuX mepexomoB. OCHOBHBIE THUIIBI
METOIbI B3aMMOJICHWCTBUS BEIIECTBA C W3JIYUCHHUEM.
aHanm3a. Knaccudpukanms CIEKTPOCKOMMYECKUX
DnexTpomard | METONOB aHanu3a. CHEKTpbl HCIyCKaHusl,
UTHOE MIOTJIOUIEHNS U paccesiHUs. ATOMHBIE CIIEKTPBI.
u3JIydeHHe | DHEPreTUYECKUE MepeXoibl. XapakTepUCTHKH
€ro CIIEKTPaIbHBIX JIMHUH. MonekynsipHbie
B3aUMOJIENCT CIICKTPHEI. CxeMbl OJICKTPOHHBIX ypOBHCﬁ
BHE C Moiekynbl. OCHOBHBIE 3aKOHBI TOTJIOIICHUS
BEIIIECTBOM. anekTpomarHutHoro  m3mydenusi  (byrepa-
CrieKTpsI JlambepTa-bepa) u 3aKOH W3JIy4YEHHUS
aTOMOB U (Jlomakuna-Illeii6e). Cpsi3p aHAIUTUICCKOTO
MOJIEKYII. Curgaja ¢ KOHHCHTpaHHCﬁ OIIpeaACIACMOTO
coequHeHus. CrHekTpainbHble MPHOOPHI, WX
KIJTACCH(UKAITHSL. Mecto u poih
CIIEKTPOCKOITMYECKUX METOJIOB B
AHAMUTUYECKOH XUMHH H  XAMHYECKOM
aHanmse.
ATOMHO-a0COpOIOHHAS CIIEKTPOCKOITHS. YcrHbII
Cxema npubopa. [lnamennas n orpoc
3JIEKTpOTEpPMUYECKas aToMu3alusa. IcToUHuK JIP
m3nyuenus. [IpaBuna Youmma. 3aBUCUMOCTD
ONTUYECKON TIOTHOCTH IUIa3MbI OT
KOHIIEHTpAIIH JIEMEHTOB B PacTBOPE.
®akTOopHl, BIUIIONINE HA TOYHOCTh aHaJIM3a.
Merton «xomogHoro mapay. Obnactu
MIPUMEHEHUS, BO3MOXHOCTH, TPEUMYIIECTBA U
OTpaHUYEHHS] METO[a.
CBs13p XUMHUYECKON CTPYKTYPHI COEIMHEHHUS C YcrHbIi
AJIEKTPOHHBIM a0COPOIIMOHHBIM CIIEKTPOM. ompoc. JIP
Meronpt DyHKIMOHATBHBIN aHAJTU3 10 SIEKTPOHHBIM Peiit.K.p.
2}6006HH0HH0 criektpam. KonndyecTBEHHbIE XapaKTEPUCTHKH
1 TIOTJIONICHUS CBETA, UX B3aMMOCBS3b. 3aKOH
CHCKTPOCKOM | Byrepa — JlamGepra — bepa. OTKIOHEHUS OT
uu

3akoHa byrepa-Jlambepra-bepa, ux npuunHb 1
Croco0bI TipenynpexaeHus. DoToMeTprIecKue
peakuyu u TpedoBaHMsA K HUM. OnTHMabHbIE
ycnoBust JOTOMETPUPOBAHUSI.

. OcHOBHBIE Y3JIbI CIIEKTPOYOTOMETPHUECKOIH
anmnapartypsl. IHCTpyMeHTaIbHbIE
MOTPEIIHOCTH; ONTUMAJIbHBIN HHTEpBAI
M3MEPSEMBIX 3HAUEHUI ONTUYECKOMI
wioTHOCTU. CriocoOBI onpeesieHus
KOHIIEHTPALMH TOTJIOLIAIOLIETO BEIIECTBA B
pactBope. AuddepeHinanbHbiii criocod
CHEKTPO(HOTOMETPUIECKHIX H3MEPEHHIA.
AHaJIn3 MHOTOKOMITOHEHTHBIX CUCTEM.
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MonexynspHas abcopOMoHHas
criekTpockorusi B MK obGmacté  cmekrpa.
Unentudukanys ©  CTPYKTYPHO-TPYIIOBOM
ananmu3 no MK cnekrpam. KomnuecTBeHHBIN
anamu3 B HMK-  cmekrpockoruu. UK
CIeKTPO(OTOMETPHl AWCIIEPTUPYIOMIETO THIIA,
UX OCHOBHbIE Yy31bl. Dypbe-CEeKTpOMETpHI,
MPUHIMI UX paObOTHl ¥ IPEUMYILECTBA.

VYcrHbiit
ompoc. JIP
Peitt.x.p.

MeTonpr
SMHUCCHUOHHOMN
CIIEKTPOCKOII
1707

[TpuHIMIIEI U TEOPETUYECKUE OCHOBBI aTOMHO-
SMHCCUOHHOIO  CIEKTPaJAbHOIO  aHaJIU3a.
OCHOBHBIE =~ WMCTOYHMKM  aTOMM3aLUUd U
BO30YKICHHUS. CBsi3p  aHATUTHYECKOTO
CUTHQJIA C KOHILIEHTpauuen aHaiura. Mertox
IUIAMEHHOM  QoTOMETpUH.  AHaTUTHYECKHE
BO3MOXXHOCTH aTOMHO-3MHCCHOHHOTO METOAa
aHaIusa.

JIromMmuHecLieHIIUS u ee OCHOBHEIC
xapakTepucTuku.  Kimaccudukamuss  BUAOB
JIFOMHAHECIICHITHH. Anmapatypa IS
WCCTICIOBAHUS JIIOMUHECIICHITNH. Perucrparus
CIIEKTPOB  BO3OYXKIEHWS W  HWCIyCKaHHUS
JIOMUHECHUpYOIUX  BemecTB.  OCHOBHBIE
3aKOHOMEPHOCTHU MOJIEKYJIIPHOU
JJFIOMUHCCUCHIIUN. TYHICHI/IG JIFOMUHECIICHIIUN.
KonngecTBeHHBIN MIOMHHECIICHTHRIA aHAIN3:

YcrHbil
ompoc. JIP

B3auMopeiicTBiE peHTT€HOBCKOI0 U3IyUYEHUS C
BEILIECTBOM. METObI PEHTTEHOBCKOM
CHEKTPOCKONNU. PeHTreHoduyopecueHTHbIE
CHEKTPOMETPBI SHEPTOJUCTIEPCUOHHBIE U
BOJIHOJIMCTIIEPCUOHHBIE. JleTeKTOpbI
PEHTTeHOBCKOT0 M3nydeHus. Kpucramisi-
aHanu3atopsl. Oco6eHHOCTH
npobomoaroroBku. O0NMacTH MPUMEHEHUS,
BO3MOKHOCTH, IIPECUMYIIIECTBA U OTPAHUYUCHUA
METOJIOB.

VYcTHbIi
ompoc. JIP
Peitt.k.p.

OOmas xapakTepucTUKa M KiaccUpHUKauus
IEKTPOXUMHUUECKUX METOJIOB.
OnekTpoxuMuyeckue sueiiku. MHIuKaTOpHBIN
JJIEKTPOJL u 3IEKTPOL CpaBHEHUSI.
PaBHOBecHbIE u HEPaBHOBECHBIE
JNIEKTPOXUMUYECKUE  CUCTEMBL.  SIBiIeHHS,
BOZHUKAIOIIME  MpU  NPOTEKAaHUM  TOKA.
IonspusanuoHHbIE KpHUBBIE u nux
HCIIOJIb30BaHUE B pa3IMYHBIX
JNEKTPOXUMUYECKUX METOAX.

[IpsmMasi MOTEeHIHOMETPHSL.
[MoTeHnmoMeTpuIecKoe TUTPOBAHHE.
W3meHeHue 2IeKTpoIHOro IOTEHIINANIA B
nporecce TuTpoBaHusi. CriocoObl 00HApyKEeHUS
KOHEYHOH TOYKU TUTPOBAHUS. AHAIUTHYECKHE
BO3MOXXHOCTH 1 NIPAKTUYCCKOC IMMPUMCHCHUC

VcTHBIN
ompoc. JIP

VYcrHbIi
onpoc. JIP
Peitt.k.p.
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MOTCHOUOMETPHUICCKOT'O METOAA.

BonpramMnepoMeTpudyecKkuii  METOJ[ aHaJIM3a.
Knaccudukamuss  BOIBTaMIIEPOMETPUIECKUX
METOJIOB. Iomstporpadwust. Obmas
XapaKTEePHUCTHKA MOJIporpadyHuecKoll KPUBOH.
3aBucuMocTh  IU(GGY3UOHHOTO  TOKa  OT
pasnuuHbIX (pakTopoB. YpaBHeHHe MnbroBuya.
[loreHuman MOJyBOJHBI. [Ipumenenue
TBEPABIX 3JEKTPOAOB B BOJBTAMIIEPOMETPHH.
CranuHapHble u BpallaroLIecs
MHUKPOIJIEKTPOIBI. MonuduiupoBaHHbIE
3JIEKTPOJIBI. HNuBepcuonHas
BOJIETAMIIEPOMETPHSI. AwMriepomMeTprudecKoe
TUTPOBaHUE c OJTHUM u JIBYMSI
TMOJIAPHU30BaHHBIMU QJICKTpOAaMHU. BI/IIH)I
KPHBLIX TUTPOBAaHMUA. AHanutnyeckue
BO3MOYKHOCTH U MpPAaKTHUYECKOE IPUMEHEHNE
BOJIbTaMIICPOMETPHUICCKHUX METOJ0B.

Ycrablid
ompoc. JIP
Peit.x.p.

Kynonomempusa.Teopetnueckue OCHOBBL.
KynoHomerpuss mnpu TOCTOSIHHOM TOKE U
IIOCTOSIHHOM noTeHuuane. Ilpeumyiectsa u
OTPAaHUYEHUS] METOAA KYJIOHOMETPHUYECKOIO

TUTPOBAHUSL. [Tpumeps! MIPAKTUYECKOTO
MPUMECHEHHUSL.

Konoykmomempus. IIpuHnume:
KOHIIyKTOMETPHH, BO3MOXKHOCTH U 00Jactu
npumenenus.  llpsmas  KOHIyKTOMeETpHSL.
Konnykromerpuieckoe TUTPOBAHUE.
IIpakTuueckoe MPUMEHEHHE METO/IOB
KOHIYKTOMETPHH.

Inexmpozpagumempus. [IpunnuneL,
[IPEUMYILECTBA, o0racth MIPUMEHEHUS
JIEKTPOrPABUMETPUH. OneKTponu3 npu

KOHTPOJIUPYEMOM  TIOTGHIIHAJE ®W  €ro
NpUMEHEHUE Il UeNed  pa3lielieHus |
KOHIIEHTPUPOBaHUA. Anmaparypa.

YcrHblid
ompoc. JIP
Peitt.k.p.
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Xpomarorpad
HUYECKHUE
METOJIbI
aHaJIN3a.

Xpowmarorpadus. Knaccudukanmst MeTo108
OCHOBHBIE TIPUHIIUITEI XpOMAaTOTpadum.
Knaccuduxarus xpomatorpaduaeckux
MeToJ10B. OCHOBHBIE ITapaMeTphbl
xpomaTorpammel. Kpurepun pasaeneHust
KOB. CelleKTUBHOCTH U 3 (PEKTUBHOCTH
XpoMaTorpapuuecKoro pa3aesacHusl.
Konnenuus TeopeTuueckux Tapesok.
Kunerndeckas Teopust xpomaTorpaduu.
VYpasHeHue Ban-Jleemtepa. BerunciieHue
ONTUMAJILHON CKOPOCTH MOABMKHOM (hazbl.
Unentndrkanys KOMIOHEHTOB CMECH I10
xpomaTtorpamme. KogndecTBEeHHbIA aHAIN3.

I"azoancopOuUMOHHAs U Ta305KUIKOCTHAS
xpomarorpadmus..Cxema razoBoro
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  KHJIKOCTHBIX
xpomarorpados. Hacocsl, kononku. OCHOBHbBIE
THIIB JETEKTOpoB. [IpuMeHeHue pa3nudHbIX
Bu10B BOXKX nns pasnenenus u onpeneneHus
opraHuueckux coeauHeHuid. IIpenmymectsa
METOI0B BOXX. IImockocTHas
xpomatorpadusi. Oobmme MIPUHLIATIB
paszaesneHusl. KauecTBennsrit u
KOJINYECTBEHHBIN aHaJu3.

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.
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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

MeTtopl
pa3zaeneHus u
KOHLICHTPUPO
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.
9KCTPAKLMOHHBIX
3aKOHBI u
XapakTepUCTUKU.DAKTOPhl,  BIMSIOIIKME  HA
CTETIEHb  W3BJCYEHUs NpPU  OJHOKPATHOU
skcTpakiuu. CrTemeHb  U3BJIEUEHUS  NPHU
MHOTOKpaTHOW  3KcTpakuuu. Breibop pH
SKCTpakUMH. BaxHeHlmue -HKCTpareHTbl U
TpeOOBAHUS K HUM.

Cop0uust Kak crmocod KOHIEHTPUPOBAHUSI.
Mexannsm copbumn. CopOeHTHI, uc-
MOJIb3yeMbl€ PH KOHLIEHTPUPOBAHUT
MHUKPOIIPUMECEH.

METOJl  pa3feleHus U
Knaccundukarms
MIPOLIECCOB. OcHoBHBIE

KOJIMYCCTBCHHBIC

Crienuduka npobooTdopa n mpoOONOArOTOBKU
B X0JI€ aHAJIN3a OOBEKTOB Pa3HOTO THUIIA.
[MpeacraBuTenbHOCTH TPOOBI. DaKTOPEI,
00yCIIOBJIMBAIOIINE pa3Mep U criocod oToopa
npeacTaBUTENbHOM Mpoobl. OTOOP Mpobd
TOMOTEHHOT'O M TeTEPOreHHOTO COCTaBa.
CriocoObI MoTy4eHUs cpeTHeH TPOOHI.
OcHoBHBIE c110cOOBI IEpeBoa Mookl B HopMmy,
HEOoOX0IMMYIO JUISl TAaHHOTO BH/Ia aHAJIN3a, -
«CYyXUE» U «MOKPBIEY.

YcrHbil
ompoc. JIP
Kontp.pab.
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OCHOBHEBIE
00BEKTEI
aHaiams3a

AHanu3 peanbHbIX 00BeKTOB. [lepcrnekTHBEI
Pa3BUTHUS aHATUTHUYECKON XUMHH. CHUKEHUE
npenena oOHapyKEHUs! U YBEIUUCHHE
TOYHOCTH aHanu3a. ABTOMAaTHU3AIMS U
KOMITbIOTEpU3anus aHanu3a. CHCTEMbI
«AIIEKTPOHHBIN HOC» U «QIEKTPOHHBIH S3BIK».
MuHnuatopuzanus. PasButue «oJyieBbIX»
METO/IOB aHanu3a. Pa3BuTre ruOpuaIHBIX
METO/IOB aHaNu3a. J|UCTaHIIMOHHBIN aHAJIN3.
Pa3BuTHe Hepa3pymIarOIKUX METO0B aHAJIN3A

Y cTHbBIN
orpoc.
VcrHBIC
JTOKJIA IbI

2.3.5 3aHATHSA CEMHHAPCKOI0 THIIA.
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4 cemecTp

dopMa TeKyLIeTro

No TeMbl MPaKTUUECKUX 3aAHATUI
KOHTPOJIS
1 3 4
1.|CnexTpodoTomeTprueckuii MeTO aHanKu3a. Beraucienue Pacuernbie 3ananus. Y cTHBII
PE3yIBTATOB CHEKTPO(HOTOMETPUIESCKOTO aHAITN3A., onpoc. Peut.k.p.
Huddepennmanpaas crieKTpopoTOMETpHS.
2. |ATOMHO-abCOpPOLMOHHAS CIIEKTPOCKOTIHSI. VYcrabiii onpoc. PeuT.k.p.
3. |[HUK-cnekrpockomnus. KadecTBeHHBIN U KONHYECTBEHHBIN YcrHbIi onpoc.
aHaJM3.
4. |ATOMHBIM SMHCCUOHHBIN CIIEKTPANbHBIA aHanu3. Pentreno-  |YcTHBIN onpoc. PelT.k.p.
(1yopecLeHTHBINH METO] aHaIN3a.
5. |/lroMHHECIICHTHBIH aHAIN3. YceTHBI onpoc.
6. |[loreHunomerpusi. Pacuernbie 3ananus. Y cTHbII
onpoc.Peir. k.p.
7. |BonbpTammepomeTpust Pacuernsbic 3aganus. Y cTHBIN
onpoc.Pelr. k.p.
8. |Kynonometpusi, 31eKTpOrpaBUMETPUSI, KOHTYKTOMETPHSL. Pacuernsbie 3ananus Y CTHBIN
onpoc.Peir. k.p.
9. [Xpomarorpadus. VYcrabiii onpoc. PeuT.k.p.
10. [Macc-criekTpoMeTpus. XpoMaTo-Macc-CIIeKTPOMETPHSL. YcrHbIi onpoc.
11. |OcHoBHbIe 00BEKTHI aHaNMK3a. [IepcriekTHBEI pa3BUTHS YcrHbIi onpoc.

AHAIUTUYECKON XUMHUH

2.3.6. J1aGopaTopHble 3aHATHSA B 4 ceMecTpe He MPelycCMOTPeHbI
2.3.7 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI - HE TPEeAYCMOTPEHBI

2.4 IlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecrmeyeHUs] sl CAMOCTOATEJbLHOI
padoThI 00y4arOIUXCH MO0 JUCHUTIHHE (MOAYJIIO)

Hepequb y‘le6HO'MeTOI[I/IquKOFO obecreueHust JAUCLUITIIMHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 | IIpopabotka yueOHoro |1. Meronuueckue peKOMEHIAllMK K OpraHU3aluy ayIMTOPHON U
(TEOPETUYECKOT0)  |BHEAYIUTOPHOM  (CaMOCTOSITENIbHOW)  pabOThl  CTYACHTOB:
Marepuala meroauyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
[Tounnokx, A.B. becmamos, H.B. Jloza. — KpacHonap:

Ky6anckwuii roc.yn-t, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnamesB. AHaIUTHYECKasT XUMHSL.
CriekTpoCKONUYecKre MeTObl aHajiu3a. YdeOHoe mocodue.
Kpacuonap, KyoI'Y, 2013.

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

4. Y4eOHMKH U 33JJaUHUKHU U3 CIIMCKA OCHOBHOM JIMTEPATYPHI.
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Brimmonnenue 1. MeTonnueckre peKOMEHIAIMH K OpTraHU3aINK Ay TMTOPHOU 1
WHANBUAYAIbHBIX  |BHEAYJUTOPHOW  (CAMOCTOSITENBHOW) pabOThl  CTYJEHTOB:
3aJIaHMM, MOATOTOBKAa |[MeTtoanveckue ykaszanusi/ coct. T.II. Cropoxenko, T.b.
COOO0IICHU [Tounnok, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckwii roc.yu-t, 2018. 89 c.
2. T.b. Tlounnok, 3.A. TemepaamieB. AHaIUTHUECKAs XHUMUS.
CHeKkTpocKOonuueckue MeTOoNbl aHalu3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.
4. T.b. Ilounmnok, 3.A. TemepnameB. MouekynspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.
3. YueOHUKHU U 3aJJaUHUKH U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

IToaroroBka k 1. Meroauueckrue peKOMEHJalluu K OpraHu3aliy ayIuTOPHON U
TEKYIIeMY KOHTPOJIIO |BHEAyIUTOPHOH  (CaMOCTOSITENIbHON)  pabOThl  CTYAEHTOB:
meroauyeckue ykazanus/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc.yn-1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnaiieB. AHaIUTHYECKAsT XUMHUS.
CriekTpoCKOIMYecKre METOIbl aHajuu3a. YdeOHoe mocobue.
Kpacnonap, Ky6I'VY, 2013.

3. T.b. TIlounnok, 3.A. Temepnamen. MonekynsapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'VY, 2016.

4. YyeOHUKY U 3a/JaYHUKHU U3 CIHCKA OCHOBHOM JIMTEPATYPBHI.

Y4eOHO-MeTOINYECKHE MaTepuaibl sl CAMOCTOSITEIbHOM paboThl OOy4aromuxcs U3
Yyyuciaa MHBAJIUAOB W JIMI C OrPAaHWYEHHBIMH BO3MOXKHOCTAMH  370poBbs  (OB3)
NPEOCTABISIOTCS B (hopMax, aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBSI U BOCTIPUSITHS
uHpopMmanuu:

JUist 1 ¢ HApyIIECHUSIMHA 3PSHHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s3b1ke bpaiins.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B mnpormecce ocBoeHus AaHHOW Y4eOHOW UCHUIUIMHBI HCIOJB3YIOTCS CIIEIYIOIIUE
o0Opa3oBaTeNnbHbIC TEXHOJOTHH: ayJuTOpHas paboTa B BUAE TPATUIIMOHHBIX (HOPM: JEKIUH,
CEMHUHAPBI, MPAKTUYCCKHUE 3aHATHA U T.II.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBBLIC
JTUCKYCCHH, TIPOBOJAUTCS Pa3d0Op MpakTUYEeCKUX 3amad. [IpenycMOTpeHbl KOHTAaKTHBIE Yachl, B
paMKax KOTOPBIX IpernoaaBarciib, C O]IHOI\/'I CTOPOHBI, OKAa3bIBaACT WHAWBUIAYAJIBHBIC
KOHCYJIbTAIIMM TI0 XOAY BBINIOJIHEHHUSI CaMOCTOSATENbHBIX 3aJaHui, a C JPYrod CTOPOHHI,
OCYIICCTBIACT KOHTPOJIb W OHCHHUBACT PE3YIbTAThl 3THUX HHIAWBHAYAJIbHBIX Sa)IaHI/Iﬁ. 21.]'[5[
¢duKcaluu TBOPYECKOTO IMPOJBHIKEHUS HCIONB3YeTCs PEUTHHIOBasl CHCTEMa OIEHKHU 3HAHUN
CTYIEHTOB IO pe3yjibTaTaM IPOBEPKU MOAYJIbHBIX PEUTUHIOBBIX KOHTPOJIBHBIX pPAadoT,
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IpUMEHSIeTCs O00CYXKJIEHUE Pe3ybTaToOB pabOThl CTYJEHUYECKUX HCCIEI0BATEIbCKUX TPYIII,
HekoTtopsie pa3fenbl TEOPEeTHMUECKOTO Kypca paccMaTpuBalOTCS C  HCIOJIB30BaHHEM
OTIeperKaroIIeil cCaMOCTOATEIbHON PabOThI: CTYACHTHI MOIYYaAIOT 3a/laHie Ha U3y4EHHE HOBOTO
MaTepuaia 10 ero U3JI0KEeHUs Ha JISKIIUH.

B pamkax uTeHus Kypca nperycMOTPEHO IocelieHne 1abopatopuii DKo1oro-
AQHAJIUTUYECKOT0 LIEHTPA U LIEHTPa KOJJIEKTUBHOTO 1oJib30BaHus KybaHckoro
TOCYHUBEPCUTETA.

HJ’I?I JyI ¢ OIrpaHUYC€HHBIMU BO3MOXKHOCTAMHU 3J0POBbA IPEAYCMOTPEHA OpraHu3alusa
KOHCYHBT&HI/Iﬁ C UCIIOJIb30BaAaHHEM SHCKTpOHHOﬁ IIOYTHI.

4. OueHOYHbIe CpeACTBA JJIsl TeKYWIero KOHTPOJS yCIeBAeMOCTH W
MPOMEKYTOYHOM aTTeCTAUMHU

OneHoyHbIe CpeCTBA MpeJHA3HAYCHBI IJIs1 KOHTPOJIS U OLIEHKH 00pa30BaTEIbHbBIX
JTOCTHKEHUI 00yJaroIuXcsi, OCBOMBIIMX IPOrpaMMy y4eOHOM JTUCIUIUIMHBI « AHATUTHYECKast
XUMUS.

OneHouHbIe CPECTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUabl AJIs IPOBEACHUS TEKYIIETO
KOHTPOJISI B pOpME BOIIPOCOB J1JIsl IOATOTOBKU K KOHTPOJIBHBIM padoTaM M MPOMEKYTOUHON
aTTecTanuy B opMe BOIIPOCOB U 33aHUH.

4.1. Bonnpocbl K KOHTPOJILHBIM M CAMOCTOSITEIbHBIM padoTam
CamocrositesibHas padora Nel

Imo TeMe «MeTpo.]'IOFI/I‘{eCKI/Ie OCHOBBI AHAJIUTHYECKOH XUMUH»

OO0BsicHUTE CMBICIT ITApaMeTpa «TOYHOCTh XUMHUYECKOTO aHATTN3a».

YKaxkuTe, 4eM OTJIMYAIOTCS TIOHATUS «CXOJIUMOCTB» U «BOCIPOU3BOIUMOCTHY.

CucreMaTH4eCKHe OMMOKH, UX UCTOYHUKH.

[TpaBUIILHOCTH pE3yNIbTaTOB XUMUYECKOTO aHann3a. Kakumu crmocobamu MOKHO

MIPOBEPUTH MPABUIBHOCTh Pe3yJIbTaTa aHaIu3a?

B yem oTinumne cucreMaTH4ecKuX OMUOOK OT CIyd4alHBIX ?

6. Kakue BemuUMHbBI XapakTepU3yI0T BOCIPONU3BOANMOCTH BEIOOPOUYHOI COBOKYITHOCTH
MAHHBIX XUMAYECKOTO aHajmn3a?

7. Ha3oBuTE MOCTOSIHHBIE TTApAMETPhl HOPMAIILHOTO paclpeieeHus CayJaitHon
BEJTUYHHEI.

8. HazoBuTe OCHOBHBIE CBOMCTBA KPHUBOM HOPMAJILHOTO pacnpeenenus ["aycca.

9. JlaiiTe onpeneneHue MOHATHIM: AUCIIEPCHUsT; CTAHAAPTHOE OTKIOHEHHE M OTHOCUTEIIHLHOE
CTaHJIapTHOE OTKJIOHEHHE BEIOOPOYHON COBOKYITHOCTH; JJOBEPUTEIbHAS BEPOSITHOCTH;
JIOBEPUTEIIBHBIN HHTEPBAI?

10. HamummTe ypaBHEHUE IJid pacueTa TOBEPUTEIHLHOTO HHTEpBAIa .

11. Jlaifte ompeneneHue MOHATUA «IpoMaxy. Kakum o6pa3zom u3 cepuu n3MepeHuit
UCKITIOYAIOT TpyObIe TpOMaxu?

12. B gem 3akiroyaeTcsi METOI HAMMEHBIIHNX KBaapaToB? Kakum o0pa3oM morydaroT
ypaBHEHHUE TPSIMOU ISl IKCIEPUMEHTAIBHBIX 3HAUEHUN METOJIOM HAUMEHBIINX
KBaJpaToB?

13. JlaiiTe onpeneneHUe MOHATUSAM: TIpeIeT OOHAPYKEHUS, OTKPHIBAEMBIN MHHUMYM,
JTMATIa30H U3MEPSIEMBIX KOHIIEHTPAIINi, CEIEKTUBHOCTD, YKCIIPECCHOCTh aHAJIN3a;
AQHAIMTUYECKUI CUTHA, «UIeHTU(UKAIIMOHHBINA TTapaMeTp.

14. TlepeuncnuTe KpUTEPUHU BbIOOpA METOA aHATU3A.

15. 3Havamue g Pl ¥ MpaBuiIa OKPYIJICHUS YHCEN, BBIPAKAIONIUX PE3yNIbTaT aHAIIK3a.

AN
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16. Eqununet CU B aHanu3e: OCHOBHBIE, POU3BO/IHBIC, BHECUCTEMHBIE (3KBUBAJICHT, TUTD,

MOJIIpHAsi KOHIIEHTpAIsl SKBUBAJICHTA, MOJISUIBHOCTh U IP. ).

17.IlorpenHoCcTH OTAEABHBIX CTAAUN U KOHEYHOTo pe3yibTaTa. CymMMupoBaHue

MOrPEIIHOCTEH.

18. MeTposiornieckoe 00ecreueHne KOHTPOJIsl COCTaBa BEIIECTB U MATEPHAIIOB.

NS

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

ATTecTanus U CTaHAApTU3ALUS METOTUK.
AKKpenuTanusi aHATUTHYECKHUX JIabopaTopHil.

PeiiTuHroBasi KOHTpPOJLHasE padbora Nel

o TeMme «Kucnommno-ocrognvie peakuuu

ChopmynupyiiTe 3aKOH JICHCTBYIOIIHUX Macc.

@DakTOpPBI, BIUAIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIMil.

TepmoanHamMuueckass KOHCTaHTa paBHOBeCUsl. PaKTOPBI, BIUSAIOIINE HA €€ BEJINYUHY.
Peanbnas koHcTanTa paBHOBecus. CBS3b C TEPMOJIMHAMUYECKONH KOHCTAHTOM.
®akTopsl, Bausomue Ha BenuunayKP.

VYcnoBHas KoHCTaHTa paBHOBecHsl. CBSI3b MEXY YCIOBHOM, peanbHON U
TEPMOJIMHAMUYECKON KOHCTaHTaMH paBHOBeCHUS. DaKTOPbI, BIUSAIOIINE HA BETUUUHY
K.

AxkTuBHOCTH HOHOB. Ko3(ppuirieHT akTHBHOCTH, CpeTHUN KOIPPUIINEHT aKTUBHOCTH.
DaKTOpbI, BIUSIOMINE Ha BEIUYHHY KOA(P(DHUIIEHTA AKTUBHOCTH.

Honnas cuna pactBopa. PacueT HOHHO# cuiibl pacTBOpa U KOA(PGUIIUEHTOB aKTUBHOCTH
MOHOB. YpaBHeHus JleOas-Xrokkens u [[3Buca.

[JaiiTe onpeneneHne KOHKYPUPYIOLIEH peakliuKi U IPUBEIUTE TPUMEPDI
KOHKYPUPYIOILUX peaKkLUi Ui MPOLECCOB TUCCOLMUALUU KUCIOThI UM OCHOBAHMUS
paBHOBECHsI B TETEPOT€HHOI cucTeMe; peakiuuu 00pa3oBaHUS KOMILIEKCHOTO
COCIMHEHMUS.

Koadduiment koHKypHUpyOIIel peakiiuyu U MOJIbHas 1011 HOHA. BriBeuTe ypaBHEHHE
JUIS1 pacueTa MOJIBHOW JIOJIM aHWOHA CJIa00i MHOTOOCHOBHOM KUCJIOTHI .

Brruncnenre paBHOBECHOM KOHIIEHTpALMKM HOHA C UCIIOJIB30BAaHUEM MOJIBHOM 10JIN
WM ko3¢ duiireHTa KOHKypupyrouieit peakuuu. [Ipumepsr.

KoHcTaHTa 1 cTeneHb JUCCOMALNU SIIEKTPoInTa. 3aKoH paz0asienus OcTBaiba.
ChopmynupyiiTe OCHOBHBIE MTOJIOKEHUS Teopuil Appenunyca, JIpronca u YcanoBuua,
HA30BUTE UX OCHOBHBIE HEJJOCTATKH.

JlaiiTe onpenesnenne KUCIOThl U OCHOBAHUS C TOUKHU 3PEHUSI POTOIUTUYECKON TEOpUHU
bpencrena-Jloypu. IIpuBenure npumepbl HEUTPAIBHBIX U 3apSKEHHBIX KHCIIOT U
OCHOBaHUH.

Yro Takoe conpshKeHHasi KHCIOTHO-OCHOBHAs ITpoToauTHdeckas napa? [Ipusenure
IPUMEPBHL.

Kakue BemecTBa Ha3biBatoTcst aMmpunpoTHbiMu? Kakue paBHOBecHs HaOIIO1Al0TCS B
pactBopax amponutos? [IpuBennre npuMepsl.

@DakTOopbI, BAUAIOIINE HA CHITy IPOTOJIUTOB. BHyTpeHHMe 1 BHelIHNE (PaKTOpBI.
IIpumepsl.

Jaiite onpeneneHre MpoTOreHHbIX, MPOTO(GUIBHBIX, aM(PUIIPOTHBIX U aIIPOTOHHBIX
pactBopuTeinel. [IpuBeaure npumepsl.

[TpuBennTe NpUMEpHl U HAMILUTE YPAaBHEHUS pEAKLIUK B3aUMOIECHCTBHS KUCIIOT U
OCHOBaHUM ¢ aM(QUIPOTHBIMHU PACTBOPUTEISIMH.

KakoBa posnb pacTBOpUTENS B IPOSIBIEHUH KUCIOTHBIX WJIM OCHOBHBIX CBOMCTB
nportonuToB? B uem 3akitouaercs nuddepeHupyomiee 1 HUBEIUpYoIlee AeiicTBre
pactBoputenei? Ilpuseaure npumepsl.

Kaxkas peakuust HazpiBaeTcst aBTonporoian3zom? [Ipuseaure mpumepsl. YTo Takoe
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21.
22.
23.

24.

25.

26.

217.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.

KOHCTaHTa aBTOIPOTOIN3a?

Uto Takoe noHbl TMOoHUS U auata? [IpuBenure npuMmepsl

Nonnoe npoussenenne Bojbl. GakTopsl, Biustonme Ha BeTHIUHY Kp2o.

Yrto Takoe BOJOPOAHBINA U TMAPOKCUIIbHBIN NTOKazaTenu? Kak oHM CBSA3aHbI MEXIY
co0oit?

UYro siBisieTcs Mepoi KUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBOpoB? [louemy oaHo
U TO e 3HaueHue pH B cpee pa3HbIX pacTBOPUTENEH MOXKET COOTBETCTBOBATH JIN0OO
KHCJIOH, JINOO IIEeT0OYHON MIIM HEeUTpaabHO# cpene? JlaiiTe onpeaeeHne, Kakue
PacTBOPBI CYUTAIOTCS KUCIIBIMU, IIETOYHBIMU, HEUTPATbHBIMH.

[aiiTe onpeneneHne KOHCTAaHThI KUCIOTHOCTH, KOHCTAHThl OCHOBHOCTH, [IpuBenure
IPUMEPBHL.

BeiBeiuTe ypaBHEHUE, YCTAaHABIMBAIOLIEE CBA3b MEXAY KOHCTAHTAMH KUCIOTHOCTH U
OCHOBHOCTH JUJISl CONPS)KEHHOM IIPOTOJIMTUYECKOU I1aphl.

Kakwue pactBopsl Ha3biBatoTCsa OydepHbiMu?

OO0bsicHuTe MeXaHU3M Oy(QEepHOTO NeHCTBUS Ha KOHKPETHOM IIPUMEpE.

bydepnas emkocTs. DakTophl, BIUSIONINE HA BEIUYUHY Oy(depHOil eMKOCTH.
BreiBenute popmyny s pacdera pH 6ydeproro pactropa.

BreiBeaure dopmyny nmis pacyera pH pactBopa ci1aboii KMCIOTHI (c1ab0ro OCHOBaHUS)
JUTSE cimydaeB, koraa a<5 %, a>5 %.

BriBeaute popmyny ans pacueta pH B pacTBope CepHON KUCTOTHI.

BriBenute Gpopmyiy mis pacuera pH B pactBope amponuta. [IpuBenure npumepsl
MPOTOJIUTOB ¢ aM()OTEPHBIMH CBOHCTBAMHU.

B kakux cimyyasix npu pacuere pH pacTBOpOB KMCIIOT U OCHOBaHUN MOXHO IMPEHEOpeUb
aBTOIPOTOJIM30M PACTBOPUTENS, M B KAKUX CIydasX HEy4eT 3TOr0 Ipolecca MpUBeIeT
K CEpPbE3HBIM OIINOKaM?

YpaBHeHUE 35IeKTpOoHEUTpanbHOCTU. [[puMepsbI.

VYpaBHeHue MarepuanbHoro 6ananca. Ilpumepst.

Tunosple 3a1a4n K peHTHHIOBOM KOHTPOJIbHOI paGore Nel

1. Pacuer pH B pacTBOpax CHJIbHBIX U cJIa0BIX MPOTOJUTOB O€3 yueTa HOHHOM CUIIbI
pacTBOpPOB.
2. Pacuer pH B pactBOpax amponnToB.
3. Brruncnenue pH B OydepHBIX pacTBOpax.
4. CocraBneHue 0y(hepHbIX pacTBOPOB C 3a/laHHBIM 3HaueHueM pH.
PeiiTuHroBasi KOHTpoJIbHasi padora Ne2
1o teMe «Kucnomno-ocnoénoe mumposanuey
1. Ha3oBurte OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKU THUTPUMETPUUYECKOTO METOJa
aHanmu3a (AMana3oH ONpeAeNsieMbIX KOHLEHTPAIMH, MOTPeIIHOCTH, HUKHIOK I'PaHHILY
OTpeeIeMbIX COJIepKaHNi)
2. Ha3zoBuTe OCHOBHBIE JOCTOMHCTBA U HEIOCTATKU TUTPUMETPUUYECKOIO METO/1a aHAIIN3A.
3. Ilepeuncnure  OCHOBHBIE  TpeOOBaHWS, MPEIBSBIIEMBIE K  pEaKIUsIM B
TUTPUMETPUUECKOM METO/IE.
4. JlaiiTe onmpeneneHre OCHOBHBIM crioco0aM TUTpoBaHMs (TIpsAMoe, oOpaTHOE, [0 METOLy
3aMeIeHHS ).
5. Uro Takoe mnepBUYHBbIE cTaHAapTHhle BemiectBa? Kakue TpeboBaHHS K HUM
IPEIbABISAIOTCA?
6. Ha3zoBuTe OCHOBHBIE CITOCOOBI TPUTOTOBIICHUS CTAHAAPTHBIX PaCTBOPOB.
7. Kakue pacTBOpbl Ha3bIBalOTCS BTOPUYHBIMHM cTaHAapTHbIMH? Kakum oOpasom
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

30

YCTAHABJIMBAIOT UX TOYHYIO KOHIIEHTPALUIO?

Ha3zoBure ocHOBHbIE paboune pacTBOpa B KHUCIOTHO-OCHOBHOM THTPOBAHUM. Y KaXHTe
BELIECTBA, 10 KOTOPBIM IPOBOAAT CTaHAAPTH3ALMI0 3TUX pacTBOopoB. Hamummre
YPaBHEHMSI PEAKLIUH.

JaiiTe ompeneneHue THTPOBAHUS TO CHoco0y MHIETHPOBAHUS W MO CIOCOOY
OTJICJIbHBIX HAaBECOK.

Jaiite ompezneneHue ClEAYIOLIMM IOHSATHSIM: TUTP pPACTBOpA; TUTP pacTBOpa IO
ONpesieNIsIEMOMY  BEIIECTBY; SKBHBAJIEHT BELIECTBA; (PAKTOp SKBUBAJIEHTHOCTH;
MOJISIpHAsi KOHIIGHTpalusi SKBHUBaJeHTa; MaccoBas nois. llpuBeaure ¢dopmyisl,
CBSI3bIBAIOILME 3TH MOHATHUS.

N3n0x1TE OCHOBHBIE M0JIOKEHHUSI HOHHOW TEOPUU KHUCIOTHO-OCHOBHBIX UH/IUKATOPOB U
€€ OCHOBHbIE HEJIOCTaTKH.

OCHOBHBIE TTOJIOKEHHUSI XPOMO(QOPHOI TEOPUN WHAMKATOPOB M OCHOBHBIE HEIOCTATKH
3TON TEOPUH.

OcCHOBHBIE T0JIOKEHUSI HOHHO-XpoModopHOH Teopun. Tayromepuszanus. {ucconumanms
uHankaropa. Kaxymascsa KoHCTaHTa KMCJIOTHO-OCHOBHOI'O MHIMKATOPA.

Jaiite onpeneneHne MHTEpBaia rnepexoja OKpackKu KUCIOTHO-OCHOBHOI'O MHAMKATOPA,
pT.

Uro Takoe xpomodopbi? Aykcoxpombl? [lokaxuTe 3TH Tpynmbl B XHUMHYECKUX
dopmynax genondTanenHa, METUIOpaHXa, mapa-HUTpodeHoa.

Hanmmure crpykTypHble (QopMmynbl obenx TayToMepHbIX (opm (deHondTanenna,
METUJIOpaHKa, apa-HUTPOPeHONa U OOBSICHUTE MEXaHU3M HM3MEHEHHsI OKPAaCKU 3THX
WUHAUKATOPOB.

CBs3p UMHTEpBajla NEpexoAa OKPAcKM KHUCIOTHO-OCHOBHOIO WMHIUKATOpa M €ro
Ka)XYILEWCs KOHCTaHTHI.

Kakue QaxkTopbl BIMSAIOT Ha HHTEpPBAJI IEpexXoja OKPACKM KHCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

HazoButre oOCHOBHBIE TpeOOBaHMs, MpPEABSABISIEMblE K  KHCIOTHO-OCHOBHBIM
UHAMKATOpaM.

Ha3oBute OCHOBHBIE TpYHIBl KHUCIOTHO-OCHOBHBIX WHAMKATOPOB, YKWKUTE MX
XpPOMOQOPBHI.

Kak MeHsiercs BenmuuMHA cCKayka Ha KPUBOW THUTPOBAaHMsS OT: a) KOHIEHTPALUHU
pacTBOpoB; 0) KOHCTaHTHI JUCCOLIMALIMM KHUCJIOT WJIM OCHOBAHWM; B) TeMIepaTyphl?
OTBeTBl MOTUBUPYITE.

KakoBbl ipefienbHble 3HaYeHNs] KOHLIEHTPALUNA TUTPYEMBIX BEIIECTB, @ TAKKe KOHCTAHT
KHCJIOT U OCHOBAHUH, IPH KOTOPBIX HA KPUBOM TUTPOBaHUs HAOII01aeTCsl CKayoK?

[Ipy kakoM YCIOBHM BO3MOXKHO pa3/ielbHOE TUTPOBAHUE CMECH KHUCIOT (WiIH
MHOTOOCHOBHBIX KHCJIOT M MHOTOKHCIOTHBIX OCHOBaHMH) mo cryneHsam? OtBer
MOTHUBHpPYWTE.

Kak MoxHO oTTUTpOBaTh (hochopHyrO KHUCIOTY MO Tperbed cryneHu? HaszoBure
OCHOBHBIE IpPHEMBbl THUTPOBaHHUS OYEHb CIaObIX KHUCIOT W ocHoBaHuil. [lpuBenure
IIPUMEPBHL.

Kak omnpenenauts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THIPOKapOOHAT-UOHBI?
Kak onpenenuTts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THPOKCHI-MOHBI?
HazoBuTe OCHOBHBIE THIBI HMHJIUKATOPHBIX OIIMOOK B  KHUCIOTHO-OCHOBHOM
tuTpoBaHuu. Kak onpenensercs 3Hak nuHAMKaTopHOU omnoOku? [lpuBeaure npumepsl.
PaccuuraiiTe BenmMUMHY CKauka Ha KPUBOM TUTpOBaHMs C1a0OM (CHJIBHOM) KHCIIOTBHI
CHJIbHBIM OCHOBaHHEM; CJ1a0oro (CHJIBHOTO) OCHOBAaHUS CHJIBHOH  KHCIIOTOM.
OObsicHUTE TPUHLIUIT TOJI00Pa UH/IUKATOPOB.

MoOXHO 7 B KauyecTBe TUTPAHTOB HCIIOJIb30BaTh ClIa0ble KUCIOTHI U OCHOBaHMA?
[Touemy?

. Jl1 Kakux 1enel IpUMEHseTCsl METO, KMCIOTHO-OCHOBHOTO TUTpoBaHus? Ilpusenure
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IIPUMEPBL.

Tunoegsle 3a0auu K peiimuHzo60i KOHMPOIbHOU padome Ne2

1. Bsrauncnenue pH pacTBOpOB B mpoIecce KHCIOTHO-OCHOBHOTO TUTPOBAHUS.

2. Pacuer ckayka U KpUBOW TUTPOBAHUS CHUIIBHBIX U CJIA0BIX KHCJIOT U OCHOBAaHUH.

3. BbluncieHHe UHAUKATOPHBIX ONTHOOK TUTPOBAHUS.

4. BrpuncieHne pe3ynbTaToB MPSMOT0, 00PATHOTO W 3aMECTUTEIHFHOTO KHUCIOTHO-OCHOBHOTO
TATPOBAHUS.

5. PacdeTsl Ipu MPUTOTOBJICHUU PACTBOPOB HEOOXOIUMON KOHIICHTparuu. TUTp, MaccoBas 105,

MOJIIpHAsi KOHIIEHTPAIUs SKBUBAJIEHTA U MIEPEX0]] OT OJHON KOHIIEHTPALUU K APYTOH.
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PeiiTuHroBasi KOHTpPOJbLHAsA padora Ne3

o TeMe «OKucaumeibHo-60CCHAHOBUM EJIbHOE mumpoeanue

CrangaptHblil U GopMaIbHBIA OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NoTeHIMal. Kakas
CBSI3b MEXKIY HUMU?
VY cTpoiicTBO rajibBaHUUYECKOTrO 3JIEMEHTA, IPUMEPHI.
Kakum 00pa3om 1o BemuUrHE CTaHAAPTHBIX MM (POPMaTbHBIX TOTEHIIMATIOB MOXKHO
CYJIUTh O HAIlpaBJICHUU PEIOKC-PEAKLINU?
Hanumure ypaBHenne HepHceTa 1 OSICHUTE CMBICH BXOJASIIUX B HET'O BEIUYHUH.
BnusHre MOHHOM CUIIBbI HA BETUYMHY AJIEKTPOIHOTO TOTEHIMAA.
BnusiHue koHKypupyolel peakiiui KOMIIEKCOOOpa30BaHus ¢ y4aCTUEM OKUCIEHHON
(BoccTaHOBIIEHHOM) (hOPMBI Ha BETUUYHUHY JIEKTPOTHOTO IMOTEHITHANIA.
BnusiHre KoHKypHpyOIIei peakiui 00pa3oBaHus MaJIOPACTBOPUMBIX COSTMHEHHN C
y4acTUEM OKHCIEHHOM (BOCCTaHOBJICHHOM) (JOPMBI HA BEIMYUHY AJIEKTPOJTHOTO
NOTEHLMaNa.
Bnusuaue pH Ha BenmuuuHy 37€KTPOAHOrO MOTEHLMANA.
BriBenute Gopmyity i pacyeTa KOHCTaHTBI PaBHOBECHST OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHOMN pEeaKkuu.
Kak MOXHO U3MEHUTD HAPaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu?
@DakTOopBl, BAUSAIOLIUE HA BEJIMUYNHY CKauyKa Ha KpUBOM TUTPOBAHHUS.
[TpuBenuTe npUMepsl IPUEMOB YBEJIMUECHUS CKauKa TUTPOBAHMSI.
B kakux ciaydasx KpuBas CHMMETPHYHA, a B KAKUX aCHMMETPUYHA OTHOCUTEIBHO
TOYKH SKBUBAJIEHTHOCTH?
WNnaukaTopsl penokc-tutpoBanus. Kiaccupukanus, TpeboBaHMs K MHAUKATOPAM,
IPUMEPBL.
NHTepBan nepexoia OKpacKu peoKC-UMHAUKATOPOB, pT.
Beruucnenue ommoboK pejoKC-TUTPOBAHUS.
Jaiite onpenenenne cleayomUM NOHATHAM: HHAYLIMPOBAaHHAS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHAS PEAKLUS; aKTOP: HHAYKTOP; aKLENTOP.
Kakum o6pa3om onpenensercss GakTop SJKBUBAJIEHTHOCTH U MOJISIpHAs Macca
DKBHUBAJIEHTA [UIsl BELLIECTB, BCTYNAIOUINX B PEAKIIUU OKHCIEHUSA-BOCCTAHOBIICHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBAJIEHTHOCTH JUIsl OKUCIUTENBHO-
BOCCTaHOBUTENbHBIX PEAKIIUHA, B TOM YHCIIE TIPOTEKAIONINX ¢ ydacTHeM HoHoB H30",
OHm np.
Hanumure ypaBHeHHs peaklMid, IPOTEKAOUINX B pacTBOpax Mu(EeHUIaMHHA IIPU ero
UCIIOJIb30BaHUU B Ka4eCTBE PEIOKC-UHINKATOPA.
IIlepmaHranaToMeTpusl; ypaBHEHMS], JIEKAILUE B OCHOBE MCIIOJIb30BaHMsI IEpMaHraHaTa
KaJius B KadecTBe okucautens. [Tpuanabl m3menenus tutpa pacteopa KMnOg.
IIpumenenue metona. [Ipumepsl.
[TpuroroBneHue, XpaHeHue u crangaptusamus pacrsopa KMnOa.
Nonometpusi. [Ipurotosienue, XpaHeHHe U CTaHAAPTU3ALUSA PAOOYMX PACTBOPOB.
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24.
25.

[TpuyrHbBI U3MEHEHHS TUTPA PAacCTBOpa THOCYIb(aTa HaTpus Bo BpeMeHu. [Ipumenenue
METOJ1a, IPUMEPBI.

WNuaukaTop B METOE HOAOMETPUU, OCOOEHHOCTH €T0 IPUMEHEHHS.
Juxpomaromerpus. YpaBHEHUE, Jiexkallee B OCHOBE Merona. IIpurorosnenue
pabouero pactBopa, UHIAUKaTOpbl. [Ipumenenune metoa.

Tunoevie 3a0auu

Pacuer ckauka Ha KpUBOM PEIOKC-TUTPOBAHUS U IIOTEHIMANIA B TOUKE
9KBUBAJIEHTHOCTH;

Boruncnenue pe3ynbTaToB peJOKC-TUTPOBAHMS;

Onpeznenenue MOJISPHON Macchl SKBUBAJICHTA U (PAKTOPA SKBUBAJIEHTHOCTH
yuyactHukoB OBP;

PacueT popmManbHbIX NOTEHIMAIOB [0 JAHHBIM O COCTaBE PacTBOPA;
Pacuer koncranT paBHoBecust OBP.

vV VV V

PeiiTuHroBasi KOHTpoJIbHasi padora Ned

no treme «Ocadoumenvhoe u KOMRnjieKconomempuuecKkoe mumpoeanue. Fpaeumempu}l»
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IIpousBeneHne pacTBOPUMOCTHU. Y CIOBHOE, PEAIBHOE U TEPMOJMHAMUYECKOE
IIPOU3BENICHUE PACTBOPUMOCTH. Y CIIOBUS UX IPUMEHEHHUS UIsl pacueToB. B3anMocBs3b.
PactBopuMOCTh MasiopacTBOPUMBIX coelnHEHUM. CBsA3b pACTBOPUMOCTH C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

Bimstnue pH Ha pacTBOpHMMOCTE MaJIOPACTBOPUMOI'O COEANHEHUS.

BnusiHue 0JHOMMEHHOTO HOHA HA PACTBOPUMOCTH MAJIOPACTBOPUMOI'O COEIUHEHUS
BistHue MOHHOM CHIIBI PaCTBOPA HA PACTBOPUMOCTH MAJIOPACTBOPUMOIO COEUHEHUS
BnusiHue KOHKYpUPYIOLIIUX peakuil Ha paCTBOPUMOCTb MaJIOPACTBOPUMOIO
COCIMHEHMUS.

Cdopmynupyiite ycinoBust 00pa3oBaHMs U PACTBOPEHUS OCAIKOB.

Bimmstnue Temneparypsl Ha paCTBOPUMOCTb MaJIOPaCTBOPUMOTO COCTMHEHMS.
Cdopmynupyiite ycioBus npeBpalieHns MEHee paCTBOPUMOI0 COeIMHEHHs B Ooee
pacTBOpPUMOE.

BiusHue npupoab! paCTBOPUTENS HA pACTBOPUMOCTH MaJIOPaCTBOPUMOIO COEIUHEHHUS.
®uKCcUpOBaHHE KOHEYHON TOYKHM TUTPOBAHUS 110 METOy Mopa. Y clloBHsI IPUMEHEHMS
UHJUKATOpa, ONpeAeIIieMble BEIECTBA.

N3noxwure cymHocth mertoaa @osibrapaa . YKaxuTe yCIOBHUS IPUMEHEHUS METO/IA,
HA30BUTE ONPEACIIAEMBbI HOHBI.

N306pa3urte cTpoeHne MUIIEIUIBI M TPAHYIIbI Ha IPUMEpPE KaKoro-1100 KOHKPETHOTO
COCIMHECHUS.

Mexanusm ob6pazoBanus ocankoB. [Ipasuina [lannera-®asiHca-I"aHa.

[TpumeHeHue aicOpOLIMOHHBIX MHIUKATOPOB AJIsi PUKCHUPOBAHUS KOHEYHOM TOUKU
TUTPOBAHUS.

besbHnKaTOpHBIE METO 1Bl (PUKCHPOBAHUS KOHEUHOM TOUYKU TUTPOBAHUSI.

Pacuer kpuBOI OCaIUTEIBHOIO TUTPOBAHUS.

@DakTOpBl, BAUSAIOLUIUE HA CKAYOK TUTPOBAHMSL.

B kakux ciayyasx KpuBas 0CaJUTENbHOTO TUTPOBAHUS OKA3bIBAECTCS CHMMETPUYHOM, a B
KaKHMX CIIy4asX aCUMMETPUYHON OTHOCUTEIBHO TOUYKH SKBUBAJIEHTHOCTH?

[aiiTe onpeneneHue cleyromuM MOHATUAM: KOMIUIEKCHOE COEIUHEHNE; XEIIaT;
BHYTPUKOMIUIEKCHOE coelnHeHne; OTHOPOAHONUIaHAHBINA U Pa3HOPOAHOIMT aH AHBIN
KOMIUIEKC; MOJUSAAEPHBIA U MOHOSAEPHBIN KOMILJIEKC; IEHTaTHOCThINTAH/Ia;
KOOPJAMHALIMOHHOE YHCIIO.

22



21.
22.

23.
24.
25.

26.

27.
28.
29.
30.

31.
32.

33.

34.
35.

36.
37.
38.
39.
40.

41.
42.
43.

44,

45.
46.

KakoBa mpupoja XUMHYECKUX CBSI3€M B KOMIUJIEKCHBIX COEUHEHUSX ?

KoHCTaHTBI yCTOWYMBOCTH M HECTOMKOCTH KOMIUIEKCHBIX COCTMHEHHI: O0IITHE;
CTyNEHYAThIC; TEPMOJIMHAMUYECKHUE, peabHbIe, YCIOBHBIE. CBS3b MEX1y HUMHU.
@DakTOphI, BIUSAIOIINE HA YCTOWUUBOCTh KOMILUIEKCHBIX COEIMHEHMIA.

Cpennee UranIHOE YKUCIIO, CTETIEHb 00pa30BaHUs KOMILIEKCA.

[IpuBeauTe npuMeEpPHI UCIIOIB30BAHNS KOMIUIEKCHBIX COEIMHEHHM 111 MACKUPOBAHMS
MEIIAIOIMX MOHOB B KAYECTBEHHOM AaHAJIU3€ U TUTPUMETPUUYECKOM METO/IE
KOJIMYECTBEHHOTO aHAJIM3a.

[IpuBenuTe mpuMeEpHI UCIIOJIH30BAHUS KOMIUIEKCHBIX COSIMHEHUH JIs1 ONpeIeIeHUs
3JIEMEHTOB.

Hanummre xumudeckune GopMyIibl BOKHEHITUX KOMITJICKCOHOB.

KakoBsl ocooenHocTH B3anmoaecTus D/[TA ¢ noHamu MeTaiioB?

KakoBa nenaratnocts DTA?

KakoBa cBsA3b MEX1y peajbHOM, YCIOBHOM U peaibHOM KOHCTaHTAMH YCTOMUYHUBOCTH
TPUJIOHATOB METAJIJIOB?

Kakum 006pa3om paccuuThIBacTCsl MOJIIpHast Macca dkBuBasienTa DJ{TA?

BriBenute Gpopmyiy uis pacyeTa MOJIBHOM JI0JIM HOHA Y4 YCIIOBUAX
MIPOTOHUPOBAHUS.

BriBenuTe Gopmyny i pacdera MOJBHOM JTOJIM METAJUIA B YCIIOBUSAX MPOTCKAHUS
KOHKYPUPYIOIIEH peaKIMi KOMILIEKCOOOPa30BaHMUS.

Pacuer kprBOM KOMINIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

@DakTOphl, BIUSAIOIINE HA BEIMYMHY CKAUKa HA KPUBOW KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUA.

MeTaninoxpoMHble HHANKATOPBL. MeXaHu3M UX JIeHCTBUS, TpeOOBaHUS K UHIMKATOPAM.
[IpuBenuTe mpuMeEpHl METAUIOXPOMHBIX WHIUKATOPOB.

Kak M0>XHO MOBBICUTH CEIEKTUBHOCTh KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUS?
[IpuroroBnenue u cranaaptusaius padbounx pactsopos I TA.

OOBbsiCHUTE CYITHOCTD MPSIMOT0, 0OPATHOTO U BBITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHus. [IpuBeanre npuMepsl NpUMEHEHHS
OCHOBHBIX TPUEMOB TUTPOBAHUS JIJIs1 ONPEIECICHUSI KATHOHOB U aHUOHOB.
TpebGoBanust k BecoBoit hopme 1 popMe OCaKICHHS.

VYcnoBus MoydeHus KPUCTAIMYECKUX U aMOP(HBIX OCAIKOB.

[TonsiTe 06 OTHOCUTENILHOM TEPECHINIEHNUN U €r0 BIUSHUH Ha MPOIECC TOTYUCHUS
OCaJIKOB.

[IpombiBaHME OCaTKOB. Y paBHEHHUE MPOMBIBHOM KUIKOCTU. TpeOOBaHMS K TPOMBIBHBIM
KUJKOCTSIM.

Pacuer konuuectBa ocanutens. TpeOoBaHUS K OCATUTEIISM.

[IpuunHbI 3arps3HEHUST OCAJIKOB.

Tunoevie 3a0auu
Brruncnenue pe3yibTaToB KOMIZICKCOHOMETPUYECKOTO U OCAUTEILHOTO TUTPOBAHUS.

Brruncaenue PE3YIbTATOB I'PABUMCTPHUYCCKOI'O aHAJIN34a.

Pacuer PACTBOPHUMOCTU MAJIOPACTBOPHUMBbIX COCI[I/IHGHI/Iﬁ 10 JaHHBIM O I1P.
OHpeI[CHCHI/IC PaCyYC€THLIM IYTEM BO3MOXKXHOCTH BbIIAACHUA OCaJIKa B 3a/laHHBIX YCIIOBUAX.
Pacuer KPHUBBIX KOMIIJICKCOHOMETPHUYICCKOI'O TUTPOBAHUA.

4 cemecTp

PeiiTuHroBasi KOHTpOJIbHasi padora NeS

1o TeMe «Cnekmpockonuueckue memoowvl ananuizda. Aocopoyuonnas cneKmpocKkonus»
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12.
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14.
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16.
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22.
23.

24.

25.

26.

B3anmopencTeue BemecTsa ¢ JJIEKTPOMAarHUTHBIM HM3JIy4EHHMEM B BUAMMOU U YO
00J1aCTSAX CIEeKTpa.

[TosicHute 3HauYeHUE CIEAYIOIIMX IOHSITUM: DSHEPreTUYECKHME YPOBHHM, OCHOBHOE
(HOpMaJIbHOE) COCTOSIHUE, BO30Y)KJIEHHOE COCTOSHHUE, IIOIVIOIIEHHE, HCIyCKaHHUE,
($oTOH, IyTMHA BOJHBI, YaCTOTA, BOTHOBOE YUCIIO, CIIEKTPAIbHAS JTMHUS, MHTEHCUBHOCTb
CHEKTPAJIbHOM JIMHHUM, 3aCEJICHHOCTb YHEPreTUYECKUX YPOBHEH, CIIEKTP IMOIVIOILIEHHUS,
CIEKTpP UCITyCKaHUSI.

OOBsAcHUTE IMPOUCXOXKICHUE CIEKTPOB MCIYCKaHUSA (IMHCCHUOHHBIE) U TMOIJIOLICHUS
(abcopOIOHHBIC) AaTOMOB, MOJICKYJI, HOHOB, SIIEp ¢ O3ULUN KBAHTOBOUM TEOPHH.
Kakue Tumel 1nepexomoB B MOJEKYJE€  BbI3BIBAIOTCA  IOIJIOLICHHEM )
yIBTPapuOIETOBOTO, 0) BUIUMOTO, B) HHPPAKPACHOTO H3ITYICHUS?

Kakue u3 ykazaHHBIX 4acTUIl UMEIOT B CIIEKTPE JUHUM, a KAKUE TOJIOCHI: K", Na, CO,
Ar, Ny, Ba(OH)z, MnO4 ,CH3 ?

OCHOBHOH 3aKOH IOIVIOIICHHS 3JIEKTPOMAarHUTHOTO M3JIydeHus. EquHuLbl n3MepeHus
Kod((UITMEHTA TTOTIIOMICHUSI.

dusnueckuil cMbICI MOJIIPHOTO K03((HUIIMEHTA TOTJIOLICHHUS.

Kakumu BenuuMHaMM XapaKTepHU3YyIOTCS IOJIOCHI TIOIVIOIIEHHS B MOJIEKYJISPHBIX
abcopbumonHbIX cnekTpax? Kakas pazHuIa MeXJy UCTUHHBIM U CPEIHUM MOJIIPHBIM
KO3 HUITUEHTOM TOTIIONICHHS?

Ha3oBute OCHOBHBIE NpUYMHBI OTKJIOHEHHWs OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUIECKOM METOJIE aHAIH3A.

CriekTp MOTJIOIIEHUS! U OCHOBHBIE (POPMBI €r0 IPE/ICTABICHHUS.

byner nu HaGmronatbes UIsl KaXXA0rO U3 IMPUBEIEHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa Byrepa-JlamGepra-bepa u KaKoe:
OTPULATENIBHOE,  IOJOXHUTENbHOE?  pacTBOp  ciaabod  KHUCIOTHI,  MOIVIOIIAET
HeluccouuupoBaHHas ¢opma; pactBop akBakommiekcaM(H;O),, Haxoxsumierocs B
paBHOBecHH ¢ KoMIuiekcoM ML, nornomiaer akBakOMILIEKC.

ITpu kakux UIMHAX BOJH  CJIEAYeT M3MEpSITh  ONTHUYECKYIO  IUIOTHOCTb
pacTBOpoB mpH  (POTOMETPUYECKOM  aHAIM3€ CMECH  BEIIeCTB, €CIH  HX
CHEKTPBI MOTJIOIIEHUS HAaKJIaIbIBAOTCA APYT Ha Apyra?

[aiite onpezneneHne ONTUYECKOM IUIOTHOCTH, IOTJIOIICHHUS, IMPOIYCKAHUS. YKaXUTe
B3aMMOCBS3b MEKY ITUMH BEINYMHAMH.

Kak wu3mMeHuTcs onThyeckas IUIOTHOCTh U MPOMYCKaHHWE pacTBOPA, €ClId €ro
KOHIIEHTpalUsl yMEHBIIUTCS B 2 pa3a?

VYkakuTe 1uarna3oH JJUH BOJIH BUAUMOM 00JIacTH CHEKTpa.

[Tepeuncnure OCHOBHBIE CIOCOOBI MOHOXPOMATH3AIMU U3TY4YEHUS.

Kakne ycTpoicTBa MOTYT CIIY)KWUTh IETEKTOpaMH M3JIydeHus B Buaumond u YD
obnactsax?

KakoB mpuHmun mnoadopa CcBETOQWIBTPOB IMpPH MPOBEIEHUU (POTOMETPUUECKHUX
U3MEpEHUT?

Cxema ®OKa.

OCHOBHBIE OTJIIMYUS CIIEKTPO(YOTOMETPOB OT (HOTOIIEKTPOKOIOPUMETPOB.

OcHOBHBIE THIIBI KPUBBIX (POTOMETPUUYECKOTO TUTPOBAHUS.

KakuM 00pazom MOXHO ONpeAessaTh KOHLEHTPALUIO IBYX WM Oojiee OKpaIIeHHBIX
COETMHEHUH IIPU UX COBMECTHOM MPHUCYTCTBUU?

MeTtoibl onpeaeneHusl CTEXMOMETPUUECKUX COOTHOLIEHUM B MOJIEKYJIaX KOMIUIEKCHBIX
COCTUHEHUN.

Omnpenenenue KOHCTaHT YCTOWYUBOCTH KOMILIEKCHBIX COCIMHEHUIN
CHEKTPO(HOTOMETPUUECKUM METOJIOM.
Omnpenenenue KOHCTaHT KHUCJIOTHOCTH (OCHOBHOCTH) peareHToB

CHEKTPO(HOTOMETPUUECKUM METOJIOM.
Ha  omnom  pucynke B KoopauHatax  A-iAu3o0pa3ute  MPOU3BOJIBHBIN
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27.

28.

29.

30.

31.
32.

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

43.

CHEeKTp ToryomeHuss (GoToMeTpupyemMoro pactBopa (MMEET OJHY  IOJIOCY
TIOTJIONICHHMS ) ¥ CTIEKTP TOTJIOMIEHUS CBETOPUIBTPA, HEOOXOAMMOTO JJISI aHAJIA3a 3TOTO
pacTBopa.

Kakue 3akoHbI JexaT B OCHOBE CIEKTPOGOTOMETPUYECKOTO ONpEAesICHUsI KOHCTAHT
XUMHUYECKHX PAaBHOBECUI?

Onruueckasl TIOTHOCTh pacTtBopa kodewmna (M = 212,1), comepxamiero 1,000 mr
npororupoBaHHoi Gopmbel kodernna B 100,0 mi, pasHa 0,510 npu mmHe BOTHBI 272
am( | =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopuin B 500,0 M BOJIBL
AmukBoty 25,00 M ocBeTIHIIM CTaHIAPTHBEIMH npuemamu U 106auB 0,1 M H,SOy,
paz6aBmwiu 10 500,0 M. OnTryeckasi IIIOTHOCTh 3TOTO PAacTBOpa B TEX K€ YCIOBHUSAX
paBaa 0,415. Paccuurtaiite MONSpHBIA KOA((UIMEHT MOTIOMIEHUS KOpEHHa U €ro
coaepxanue (T/Kr) B Kode.

MountsipHbiii K03()PUIHEHT MOTIIONMIeHNs KOMILIeKca Be ¢ anernnamneronoM npu 295 HM
paBeH 3,16.10% mmoms™ em™ . Kakoe MuHHManbHOE conepxanue Be (% macc.) MOkHO
onpeaenuts u3 Hasecku 1,0000 r, pacrBopennoir B 100,0 mu, npu wusmepeHun
ONTHYECKON IIoTHOCTH Ha crekTpodoromerpe npu |=10,0 cm. MunumansHOE
3HAUEHUE OINTUYECKOW IJIOTHOCTH, KOTOPOE MOXHO H3MEpPUTh C HEOOXOAUMOMN
TOYHOCTBIO, cunTath paBHbM 0,010. M.m.(Be)=9,01.

Onrtuueckast mioTHocTh 0,15 M mnukpara watpus B 1M NaOH, oOycnosnennas
MOTJIONICHHEM MUKpaT-uoHa (MUKPUHOBaAs KuciaoTa He moromiaer) paBHa 0,419. B Tex
ke ycJoBUAX onTtudeckas miotHocTh 0,30 M pacTBopa MMKpPUHOBOM KHCIIOTHI paBHA
0,531.PaccunraiiTe KOHCTAHTY KUCIOTHOCTH MMKPUHOBOM KUCIIOTHI.

Ha yem ocHoBaHa uaeHTU(PUKAIMS BEIIECTB CIEKTPAIbHBIMU METO1aMuU?

Cxema HK-cnektpodoromerpa. OCHOBHBIE OTJIMYUS OT CHEKTPO(YOTOMETPOB B
Buaumon u MK-o0nacTax.

Bzaumopeiicteue BemectBa ¢ HMK-uznyuyenwem. BanentHeie u nedopmannoHHbIC
KOJIeOaHusI.

Kone6anwus, aktuabie B UK-cniektpe.

[TonsiTe O AUMOIBHOM MOMEHTE OTIEIbHBIX XHUMHUYECKHUX CBSI3€H M JAUIOIBHOM
MOMEHTE MOJIEKYJ. M3MeHeHue AUMOILHOrO MOMEHTA MOJIEKYIN 32 CYET BAJICHTHBIX U
nedopMaImoOHHBIX KOJIEOaHUI aTOMOB.

OcHosnble Tunbl getekTopoB UK-n3nyuenus. Mcrounnku UK-uznyuenus.

Kakoili mapameTp cBsi3aH ¢ KoHILIeHTpauuen BemiectBa B meroae MK-cnexkrpockonuu?
Kakum o6pa3om ero onpenenstor?

[TpuuuHbl oTKIOHEHUs OT 3akoHa byrepa-JlamOepra-bepa mnpu B3aumonelcTBUn
BELIECCTB ¢ UK-uzny4yenuem.

CnocoObl moAroToBkH npo0 k aHanusy B metoqe MK-cnexkrpockomnuu.

[Mpunun metoga AAC. Cxema aTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETpA.

OcHoBHbIE UICTOYHUKH H3TydeHUs B MeTosie AAC.

Atomumsatopel B Meroae AAC. Ilpoueccel, mnporekarone B  aToMU3aTopa.
[Tpeumy1iecTBa 3MEKTPOTEPMUIECKOMATOMU3ALMY Tepe] MIITAMEHHOM.

OcHoBHBIE UCTOUHUKH TNorpemHocTeil B MeTosie AAC u criocoOsl 60pbOBI C HUMHU.

Tunosble 3axaun

1. BpluncneHne KOHIEHTpaUMi BEIIECTB C NPUMEHEHHEM MPHUEMOB  T'PalyHpoBOYHOTO rpaduka,
CTaHJapTHOH J00AaBKH, OTPaHUYMBAIONINX PACTBOPOB, CTAHAAPTHHIX 100aBOK.
2. Pacyer auama3oHa ompeAenseMbIX KOHIIEHTPAIUH.

PeiiTuHroBasi KOHTpoIbHast padora Ne6

1o teme «Cnekmpockonuueckue memoovl aHanu3a.
Memoovl ImMuccuonHOll CREKMPOCKONUUY
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[TpoucxoxaeHne JUHEHYaThIX aTOMHBIX CIEKTPOB HcHycKaHus. OOBsICHUTE, MOYEMY
AMHCCHUOHHBIN CHEKTP TOpa3zo CIoKHEEe aOCOPOIIMOHHOTO.

CyImHOCT, aTOMHOTO AMHCCHOHHOTO CHEKTpajpHOro ananusa. Cxema mnpubopa.
Criextporpadsl ¥ CIIEKTPOMETPHI.

OcHOBHBIE aTOMHU3ATOPHI K UCTOUHUKH BO30YKeHUs B MeToze DCA.

Kauectennsiit 9CA. Pacmmdposka criekrpos. [locineqnue nuHum.

Kakue osnekTpoHHBbIE TIepexoAbl HasblBaloTcs pe3oHaHCHbIMU? [louemy mpu
ONpEACIICHUU DBJIEMEHTOB B  IUIAMEHHO-DMHUCCHOHHOM  QHAJIMU3€  UCIOJB3YIOT
PE30HAHCHBIE JIMHUM, COOTBETCTBYIOIIME IIEpexojlaM C IMEpPBOro BO30YKIACHHOIO
ypoBHs?

B kakyto o0nacth crekTpa OyIyT CMEIIaThCsl pe30HAHCHBIE JIMHUU B CIIEKTpax aTOMOB
B panxy Na—Mg—-P?

[Touemy [yIsi KQuyeCTBEHHBIX  AHAIUTUYECKHX  ONpEACNCHUN  PEeKOMEHAYIOT
MCII0JIb30BaTh AYTOBOH pa3psij, a 1Ji1 KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipu kakoM cmocobe reHepanuu (mjIams, Jyra MOCTOSHHOTO TOKa, MCKpa)
CIIEKTpaJIbHbIC JIMHUU OynyT mupe?

[IpuronHa 5y Ayra TOCTOSHHOTO TOKa WJIM BBICOKOBOJBTHAsT MCKpa B KadecTBe
HEIUIAMEHHOTO aToOMH3aTopa B aTOMHO-a0copOLMOHHOM crnekTpomerpuu? OTBeT
MOTHUBUpYMUTE.

Kakoli u3 METOJOB MNPUroA€H AJisi NPOBEIACHMS IOJHOIO KAaueCTBEHHOTO aHajIu3a:
ATOMHO-3MUCCHOHHBIN WJIK aTOMHO-a0COPOIIMOHHBIIN?

Kakue dakTopsl BIUAIOT Ha CTETIEHb aTOMHU3AIMH BEIIECTBA B INIAMEHU ?

Kakoit POLEHT aTOMOB OTIpEIETSIEMOTO AIIEMEHTa y4acTBYeT B
(GOpMUPOBAHMM  AHAIUTUYECKOTO  CHUTH&JIa a) B IUIAMEHHOM 3MHUCCHOHHOM
CHEKTPOMETpHH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUU B TIIaMEHU?

Kak yBenuuuTh AuCCOLMALNIO OKCUAOB U THAPOKCUIOB METAJIOB, 00pa3yroIuxcs B
niameHu?

Kak Bnusier noHu3anus aTOMOB B IIJIJaMEHHM HA PE3YJIbTAThl ONpEAEICHHUS AJIEMEHTA a)
ATOMHO-3MHCCHOHHBIM METOJIOM, 0) aTromMHO-abcopOuMoHHBIM MeTtofoM? Kakumu
IpUeMaMU MOKHO MOJaBUTh HOHU3ALIUIO aTOMOB?

Kakue roprounme cmecH HCHNONB3YIOT JUISl ONPENETICHHS IUEIOYHBIX M ILEI0YHO-

3eMEIILHEBIX JJIEMEHTOB METOJIOM IMUCCUOHHOU dboTomeTpun
IaMeHu?
Kaxkou u3 JIBYX METOJIOB: IJIAMEHHO-IMUCCUOHHBII W aTOMHO-

abcopOUMOHHBIN npeanouTuTeseH npu onpenenenun K, Ba, Be, Ti, V?

Uro Takoe BHyTpeHHUH cTanaapt? st yero ero ucmonib3yor?

Kakum TpeOOBaHUAM JOJDKHA YIIOBJIETBOPSTh TOMOJIOTHYECKAs napa
TUHUN?

VYpasuenne Jlomakuna-Illeiibe. @akTophl, BIUAIONIMNE HA WHTEHCHBHOCTH OTHAEIHHOU
CIEKTPaJIbHOMN JTUHUH.

Ilouemy B MeTOA€ AaTOMHOM OMHMCCHOHHOW  CIIPEKTPOCKOIIUU  HCIIOIB3YIOT
OTHOCHUTEJIbHYI0 HMHTEHCUBHOCTb CIEKTPAJIbHON JIMHUU? Ha3oBure ycnoBus
TOMOJIOTMYHOCTH CHEKTPAJIbHBIX JTUHUH.

HazoBute pakTopsbl, BIUSAIONME HA UHTEHCUBHOCTD CIIEKTPAJIbHOM JIMHUH.

Ha3oBure ananutuueckue curtanel B Metosie DCA, cBA3aHHbBIE C KOHLEHTpalUuen npu
dotorpaduyeckoil U HOTOINEKTPUUECKON PETUCTPALIUN CIEKTPOB UCITyCKaHMUSI.
CymHocTs MeTo/1a OTOMETPUH TUIAMEHH U €T0 TPUMEHEHHE.

Ha uyemM ocHOBaH KayeCTBEHHBI aHaNU3 B PEHTICHO-(IYOPECHEHTHOM METOoje
ananmu3a? KakoBbl 0COOEHHOCTH B3aUMOJICMCTBUSI BEIECTBA C PEHTICHOBCKUM
u3Ny4yeHuem?

Yro Takoe mepBUYHOE PEHTIEHOBCKOE M3nydeHue? Topmo3Hoe n3nyuenue? Bropuunoe
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26.

27.

28.
29.
30.

31.
32.
33.
34.
35.
36.

37.
38.

39.
40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

¢ayopecueHTHOE U3TyueHune?

Kakue mapamerpbl CBA3aHbI ¢ KOHIEHTpalMEld B METOAE PEHTTeHO-()IyOpECliEHTHOrO
merona ananmmu3a? Kakme Bbl 3Haere cmocoObl mepexoma ot BenmuunHbl AC K
KOHIIEHTPALMHU B 3TOM MeToe?

[Touemy HCIIOIB30BAHHE PEHTTEHOBCKOI'O H3Iy4eHHsl Haubojee LenecooOpasHo st
TSKEJIBIX 3JIEMEHTOB?

CxeMa peHTreHO-(I1yOpEeCcIIEHTHOTO aHAIN3aTopa.

OCHOBHBIE THIIBI IETEKTOPOB PEHTT€HOBCKOI'O M3JIy4€HHs, UX IPUHLUI JCHCTBHUS.
JromunecneHnus. [Ipupona dromuHecHeHTHOro u3nMydeHus. Kiaccuduxanms
JFOMHHECUEHIIMH 110 AJIUTEIbHOCTH CBEUYEHUS.

Huarpamma S1610HCKOTO0. BHyTpeHHss konBepcus. KonebarenpHas penakcamus.
[Touemy criekTp (ryopecreHIIMN He 3aBUCUT OT JUIMHBI BOJIHBI BO30Y)KJatOIIEro cBera’?
OxapakTepu3yiTe OCHOBHBIE MEXaHU3MBI (DITyOPECLICHIUH.

Kakue BemecTBa 001a/1a10T CIIOCOOHOCTBIO (PIIyOpecipoBaTh B BOJHBIX pacTBOpax?
3akoH Crokca-Jlommens. IIpaBuiio 3epkaibHOM cuMMeTpUH JIeBInHa.
OHepreTMYecKuii M KBAaHTOBBIM BBIXOA (UIyOpPECUEHLMH, HUX 3aBUCHUMOCTb OT
pa3u4yHbIX (HaKTOPOB.

Yro Gomblle: 3HEPreTHUECKU niIM KBaHTOBbIHN BbIXxoA (iyopecueHuu? [louemy?
TymieHnue JTIOMUHECHEHIIMH: KOHIEHTPALMOHHOE; TEMIIEpaTypHOE; OOYCIIOBIECHHOE
HOCTOPOHHUMM BELIECTBAMH.

KauecTBeHHBIN TIOMUHECLICHTHBIA aHAJIN3.

KonnyecTBeHHBIN TIOMUHECIIEHTHBIN aHanu3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpoBaHus. OIyopecieHTHBIC HHIUKATOPHI.

[TpuGops! B MOMUHECLIEHTHOM aHaiu3e. Cxema GuryopuMeTpa.

UeMm o0bsAcHSETCS OoJiee BHICOKAsI CETICKTUBHOCTD JIIOMHHECIICHTHBIX METOAOB aHAIHM3a
no cpaBHeHHIO ¢ ¢oromerpuueckumu? Ilouemy QuiyopeclieHTHbIE METOJbl aHaIu3a
YyBCTBUTEIbHEE OTOMETPUUYECKUX?

[Touemy mnpu  (payopecueHTHBIX ONpPEAETCHMUSX MPEIbSBISAIOT  MOBBIIICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

[Touemy Bua cnekTpa (uIyOpecLEHIMH He 3aBUCUT OT JJIMHBI BOJHBI BO30YKIAIOLIETO
U3ITy4eHus?

[Touemy rpaaynpoBOUHBIA Tpaguk NMpH (HIYOPECHEHTHBIX ONpENENIeHUsX JHUHEEH B
OTpaHMYEHHOM MHTEpBaJie KOHIIEHTpALii?

Kak WU3MEHSETCS MHTEHCUBHOCTD ¢byopecueHIH npu MTOHWKEHUU
TeMIeparypbl?
[Touemy namnmy HakaauBaHUS PEOKO MHCIONB3YIOT B  KAaueCcTBE HCTOYHMKA

U3ITy4eHUs B QUIyOpeClIeHTHOM aHainze?

Kakne xapakTepuCTHKH JIIOMUHECIIEHIIMN 3aBUCAT OT JUIMHBI BOJIHBI BO30Y>KIArOIIEro
CBeTa U mouemy?

Yro Gosbllie: KBAHTOBBINM MM SHEpreTHuecKuil Boixoa (ayopecuenuun? [louemy?
[IpuMeHeHHe SMHUCCHOHHBIX CIIEKTPAIBHBIX METOMOB aHANIW3a, WX CPaBHUTEIbHAS
XapaKTepUCTHKA.

Tunoevie 3a0auu
Brruncienre KOHIEHTpAIMii BEIIECTB C MPUMEHEHHEM TPUEMOB TPaIyHPOBOYHOTO
rpaduka, cTaHAapTHOU AOOABKU, CTAHIAPTHHIX JOOABOK U JIp.
Ornpezenienre KOHIEHTpAMi ABYyX (MM Oojiee) OKPAIICHHBIX KOMIIOHEHTOB TPH HX
COBMECTHOM IIPUCYTCTBHH.
Pacuer nuana3zona omnpeaensieMbIXx KOHIIEHTPAIUH.

PeiiTuHroBasi KOHTpOJILHasA padora Ne 7
ITo Teme «eKTPOXUMHYECKHE METOAbI AHAJIHU32)
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1. DnexkTpoxumMuvecKkas suelika. [ aJbBaHMYECKUH JJIEMEHT. OJEKTPOJUTHYECKAs sUeiKa.

PaBHOBeCHBIE 1 HEPAaBHOBECHBIE ITPOLIECCHI B AIEKTPOXUMHUUECKUX STUCHKAX.

OJEeKTPO/Ibl CPABHEHUSI U HU3MEPUTEIbHBIE SJEKTPOIBI.

3. NoHooOMeHHBIE U AJIEKTPOHOOOMEHHBIE AJIEKTPOABI B MOTEHIIMOMETPUH. MeTaTndecKkue

anektponbl I u Il pona.

OnwumuTe NpUHIUI paboThI XJI0PCEPEOPSHOTO U KATOMEIBHOTO AJIEKTPOIOB.

5. Hamummre ypaBHEHME peaklMM, [POTEKarolled Ha XJIopcepeOpsHOM (KaJOMEIbHOM)
a5IeKTpoie U ypaBHeHUEe HepHcTa, onuchiBarolee NoTeHUall 3TOro AEKTPOAaA.

6. KakoB npuHIMNI ACHCTBUS METALTMYECKUX AJIEKTPo10B 1 poma? Kakue MeTamibl mMpUroaHbl
JUISL U3TOTOBJICHUS! UHUKATOPHBIX 3JEKTPOAO0B?

7. Pemokc-anexTpojibl, UX NMpUMEHeHHe. UTo Takoe ‘“XHMHTUIPOHHBIMAICKTPON” M IS KAaKUX
Lesnel OH pUMeHsieTcs?

8. M3006pa3ute cxeMaTHYHO SYEHKY, COCTOALIYIO0 M3 HACBHIIIEHHOI'O KaJIOMEIbHOI'O 3JIEKTpoJa
(xaTo/1) ¥ BOJOPOAHOIO 3JIEKTPOo/Aa (aHO/), TO3BOJISIONIYIO U3MepATh pH pacTBopa.

9. UYro Takoe noTeHIMAal )XUIAKOCTHOrO coeuHenus? Kak ero ceect K MUHUMYMY?

10. Kak ycTpoeH MeMOpaHHBIH (MOHCEIEKTUBHBII) SJIEKTPOa?

11. Kakue Tunbsl MeMOpaH MPUMEHSIOT JJIs1 U3TOTOBJIEHUS! HOHCEJIEKTUBHBIX JIEKTPOI0B?

12. Yto Takoe Ta304yBCTBUTENbHBIC 3JIEKTpoabl? IlpuBennuTe MpUMEpHl 3JEKTPOIOB IS
onpenenenus CO,, SO, n HF u onummmre npuHIum ux paboThl.

13. Iloyemy pH-4yBCTBUTENBHON SBISAETCS TOJBKO XOPOIIO BBIMOYEHHAs CTEKJISTHHAS
MeMOpaHa?

14.Yto Takoe noteHuuan acuMMeTpun? KakoBbl BO3MOKHbBIE IPUYMHBI €I0 BOSHUKHOBEHUS?

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

16.Yrto Takoe (hepMEHTHBIE SJEKTPOIBI U JJISl KAKUX IeJIei OHU UCIIOIB3YIOTCS?

17 IlpuBeaute mpuMepbl HHAUKATOPHBIX JIEKTPOAOB AJIS MOTEHIIMOMETPHUUECKOTO TUTPOBAHHUS
C MHCIOJIb30BAaHUEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHUCIMTEIbHO-BOCCTAHOBHUTEJIBHBIX; B)
0CaJUTENbHBIX PEAKLUH.

18. B xakux KOOpAMHATaX MOXHO TIOCTPOHUTH KPUBYIO TIOTEHIIMOMETPHUYECKOTO THTPOBAHUS?

19. Or xkakux (akTOpOoB 3aBHUCUT M KaKOe CBOWCTBO XapakTepuszyeT Kodh(dUIUeHT
CEJIEKTUBHOCTU MOHCEIEKTUBHOTO 3J1eKTpoaa?

20.Kakum 00pa3oM MOXHO ONpeAeiauTbh KOI(P(UIMEHT CEIEKTUBHOCTH HOHCEIEKTUBHOTO
aneKTpoaa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO M MOSICHUTE CMBICI BXOJSAIIMX B HETO BEJIMYMH.

22. Kakuie OCHOBHBIE IPUYMHBI TIOJSIPU3AIIIH AJIEKTPO10B BEI 3HaeTe?

23. BeiBeniute ypaBHeHME mojsiporpaduyeckoi BoiHbL. UTO Takoe MOTEHLUA MOJYBOJIHBI U
MIOYEMY OH XapaKTepHu3yeT IpUpoy Jienosipu3aropa’?

24. Kakoil mapameTp B METOJ€ BOJbTAMIIEPOMETPUM CBsI3aH C KOHIIEHTpalueil BemiecTBa?
Kakwue criocoOsl onpenenenns KoHIeHTpauuu Bel 3Haere?

25. B yeM cyTh MeTO/1a MHBEPCHOHHON BOJIbTAMIIEPOMETPHH?

26. Yem o0ycJoBJIeHA BBICOKAs YyBCTBUTEIFHOCTh MeTo/1a WHBEPCUOHHOU
BOJIbTaMIIEPOMETPUN?

27. Yem ompenensieTcst BUJ KPUBOH aMIIEpOMETPHUYECKOTO TUTpoBaHus? [IpuBeuTe mpuMepsl.

28. Kak ycTpoeH Kanaroouuil pTyTHbIH 3J1€KTPOJI U KAKOBBI €r0 TOCTOMHCTBA U HEJJOCTATKH?

29.louemy B KadecTBE MOJSAPU3YEMBIX OJEKTPOJOB B METOAE BOJBTAMIIEPOMETPHH
MCIIOJIB3YIOT 3JIEKTPOJIbI C MAJIEHBKOU MOBEPXHOCTHIO?

30. Hanmummre ypaBHeHuHe VITbKOBHYA W TIOSICHUTE CMBICI BXOSIINX B HETO BETMUYMH.

31. [louemy mpOBEACHUIO H3MEPEHUH B METOAE MONsAporpaguu MeIIaeT pPacTBOPEHHBIH
kucnopon? Kak ot Hero nzbamnsitorcs?

32.J171s1 yero UCHoAB3yIOT B METO/IaX BOJIBTAMIEPOMETPHH (DOHOBBIN AJIEKTPOIUT?

33. g kakux Tened B METOAax TNPsSMOM IOTEHIIMOMETPUH HCIONb3yeTcs (HOHOBBIMA
AIIEKTPOJIAT?

no

&
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34. Ot xakux (pakTOpOB 3aBUCUT BEIIMYMHA MOTSHIIMANIA TIOTYBOJIHBI?

35. [Touemy B BOJIBTAMIIEPOMETPHM CHJIAa TOKA JOCTUTaeT MpeAeabHOro 3HadeHus? OT Kakux
(aKTOpPOB 3aBUCUT BEJTMUMHA MPEEIBLHOTO TOKA?

36.OCcHOBHBIE TIPUEMBl AMIIEPOMETPHUUECKOr0 TUTpOBaHMUs. KpuBbIE aMIepoMeTpu4ecKoro
TUTPOBAHUS.

37.Chopmynupyiite 3akoHbl Dapanges.

38.M3mMepeHre KOIUYECTBA 3JICKTPUUECTBA B KYJIOHOMETPUIECKOM TUTPOBAHHH.

39.IIpuBenuTe npuMep rpaBUMETPUYECKOIOKYJIOHOMETpa (Ia30BOro, TATPALIMOHHOTO0).

40.Yepe3 mociie0BaTeIbHO COSAMHEHHBIC MEPHBIN U cepeOpSHbI KyJTOHOMETPHI MPOITYCTUIH
1 K anextpuuectBa. Kakoro merana BbIAEIUTHCSA OOJIBLIE U BO CKOJIBKO pa3?

41.Paccunraiite Bpems, Heooxomumoe juist Bbiaenenus 99,9% Cd u3z 20,0 mu 0,1 M CdSO4
31eKTposin3oM Inpu cuie Toka 0,1 MA npu Beixoze 1o Toky 100%.

42 Yto Takoe BIxof 1o Toky? Uto o3nagaer 100%-HbIi BBIXO/ 11O TOKY?

43.Kakue TuUIbl XMMHYECKHX pPEAKIMH MOXHO MCIIOJIb30BaTh B KYJIOHOMETPHUYECKOM
TUTPOBAHUU?

44 Kak omnpenenuTbh  KOJWYECTBO IEKTPUUECTBA B METOAE MPSIMOH KyJIOHOMETpUHU
rpaduueckuM MetrooM Mak-Hesuna-beiikepa?

45.Kakue mpoOiembl, XapakTepHble U KIACCHYECKOM TUTPUMETPHUH, YCTPAHSAIOTCA IPH
MCIIOJIb30BaHUU 3JIEKTPOr€HEPUPOBAHHBIXTUTPAHTOB?

46.Kak MOXHO YCTaHOBUTb KOHEI] KYJIOHOMETPUYECKOTO TUTPOBAHUsI?

47.C KaKkoil 1esbl0 MPOBOJAT IPEIBAPUTEIBHBIN 3JEKTPOIU3 B METOJI€ KYJIOHOMETPUUYECKOTO
TUTPOBAHUA?

48.IIpuBeuTe TMPUMEPHI KyJTOHOMETPHUECKOTO THUTPOBAHHUS: ) AJIEKTPO-TEHEPUPOBAHHBIMHU
OKHCIUTENSIMH; 0) 3JEKTpPOreHepupOBaHHBIMUBOC-CTAHOBUTENISIMU; B) C HCHOJIb30BAHUEM
PEaKIuii 0OCaXIeHUsI U KOMIUIEKCOOOPa30BaHuUs; T) C UCTIOIB30BAHUEM PEAKIIMIA KHUCIOTHO-
U3MEPEHUs?0OCHOBHOTO B3aUMOIEHCTBHSL.

49.Kakue (paKkTopbl BIUSIOT Ha KAY€CTBO BECOBOM (POPMBI B METOJIE AIEKTPOTPAaBUMETPUH?

50.CyuiHocTh MeTOJa BHYTPEHHETO 3JIEKTPOJIN3a, €r0 JOCTOMHCTBA U HEIOCTATKU.

51.IlpuMeHeHue MeToa 3IEKTPOrpaBUMETPUHU JUIs pa3JesIeHNs U KOHIICHTPUPOBaHUSI.
52.KakoBbl OrpaHHMUYEHHs METO/1a 31eKTporpaBuMeTpun? Kakumu npudrMHaMu OHU BbI3BAHbI?
53.Kakue (akTopsl BIUSIOT Ha BETHYUHY YACITBHOU dJIEKTPOIPOBOJIHOCTH pacTBOpa?
54.M300pa3ure cxeMy YCTaHOBKHM Ui MU3MEPEHMs AIEKTPOIIPOBOIHOCTH PACTBOPOB.

55.0T Kakux (GakTOpOB 3aBUCUT (popMa KpUBON KOHAYKTOMETPUUECKOTO TUTPOBAHUSA?

56.Kakue  TpeGoBaHUS ~ MNpPEABABISIOTCS K peakuusM, UCTONb3yeMbIM IS
KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

57.0mpenienenue KOHCTAHT PaBHOBECHS METOI0M KOHIyKToMeTpHuu.IIpumepsl.

58.Kakue nonsl 00:1a/1a10T caMOl BEICOKOH TOIBIKHOCTRIO? [Touemy?

59.Kakoii B MMeeT KpHuBas KOHIYKTOMETPUUYECKOTO TUTPOBAHMS CMECH CHIIBHOM M ciaboif
KUCIOTHI? OT yero 3aBUCUT (hopma TaKkoil KPUBOM?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCI moxHO
1 hepeHIIMPOBaHHO OTpeaeUuTh coJiepyKaHue o0oux KOMITOHEHTOB
KOHJYKTOMETpU4ecKuM THUTpoBaHueM pactBopom HCI? Kakoit BuI HMeEOT KpHBBIE
TUTPOBAHUA cMeceil?

Tunoewie 3a0auu

1. Pacuer paBHOBecHbIX KoHIeHTpauuid u pH dyepe3 3nHauenune OJ[C ranbBaHUYECKOTO
JIIEMEHTA.

2. Pacuer 3nauenuil norennuana u D/]C rajipBaHUYECKOro 3JIEMEHTA M0 JaHHBIM O COCTaBe
pacTBopa.

3. Pacuer KOHIEHTpauuMi MO JaHHBIM IOTEHIMOMETPUYECKOTO U aMIIEPOMETPUYECKOTO
TUTPOBAHUSI.
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4. PacueT KOHIEHTpAIMK Yepe3 rpalynpOBOUHBIN TpaduK, 10 METOLy CTAaHIAPTHON JOOABKH U
OJIHOTO 3TaJIOHA B IOTCHIIMOMETPUH U BOJIBTAMIIEPOMETPHUH.

5. Pacuer KOHCTaHT paBHOBECHs MO pe3yJbTaTaM IOTEHIMOMETPUUECKUX H3MEPEHUH U
METOJIOM BOJIBTAMIIEPOMETPHUHU.

6. Mcnonp3oBanue ypaBHEHHsT HMKOIBCKOTO IS pacdyeTa OTHOCHTEIBHBIX IOTIPEIIHOCTEH
MOTEHIIMOMETPUYECKUX U3MEPEHUH B IPUCYTCTBUM MEUIAIOIINX HOHOB.

PeiiTuHroBasi KOHTpoJbHas paGora Ne§
IIo Teme «MeToabI KYJJOHOMETPHH, KOHAYKTOMETPUU. XpoMaTorpagpuyeckue MeToabl
a”naamn3a. Macc-cnekTpoMeTpus. XpoMaToMacc-ClIeKTPOMeTPHUs»

1. Kakum o6pa3om kinaccuuuupyroT xpomarorpaduyeckre METOAbI aHanu3a?

2. Hapucyiite xpomarorpammy cmecu coeaunennid A,B u C npu ¢poHTaIBEHOM criocooe
HOJyYEHUs, €CTH KO PHUIMEHTHI pacpeeseHUs yBeTuunBatoTcs oT Bemectsa A k C.

3. Kakue BenMuuHbBI XapakTepu3yroT 3(p(eKTHUBHOCTH Xpomarorpaduueckoi KOJOHKHU?
Kakum 006pa3oM ee MOKHO MOBBICUTH?

4. KakuM 00pa3oM 3aBUCHUT BpeMs yJI€p>KUBAHHSI OT paCTBOPUMOCTH 3TOTO COETUHEHUS B
MOJIBIDKHOM (paze?

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

6. Kax oneHnBaroT 3 peKTHBHOCTH pa3AeieHus B XxpoMaTorpapuu?

7. Kakum 00pa3oM BIUSET CKOPOCTh MOTOKAa Ha 3((HEKTUBHOCTH XpoMaTorpapuyecKoi
KOJIOHKH C MO3ULMNA KUHETUYECKON TEOpUu?

8. Hanummre ypaBHeHue Ban-/leemMTepa M NOSCHUTE CMBICI BXOJAIIMX B HETO BEJIUYUH.

9. M3noxxure OCHOBHBIE TIOJIOKEHUST KOHIICTIIIUN TEOPETHUECKUX TApPEJIOK M €€ OCHOBHBIE
HEJI0CTaTKU.

10.IToctpoiite rpaduk 3aBucumocT BenumdnHbl BOTT OT ckopocTH moToKa B ra30BOi
xpomarorpadumu.

11.Kakue mapaMeTpbl UCIIONB3YIOTCS IS WACHTHU(HUKAIMKA BEUIECTB B METOJIE T'a30BOM
xpomarorpaduu?

12.HazoBUTE OCHOBHBIE NPUEMBI MEPEX0Jla OT BEJIWYMHBI AHATUTHYECKOTO CHTHAJA K
KOHIIEHTPAlLlMM B METOJlax ra3oBoi xpomarorpaduu u BOXX.

13.B kakux ciydasx B KOJHMYECTBEHHOM XPOMATOrpa(uuecKoM aHaU3€ HCIOJB3YIOT
miomans nuka? Beicoty nuka?

14 Ha3oBuTe OCHOBHbBIE MapaMETPbI, UCIIOJIb3yEeMbIE JIJIsl KOJIMYECTBEHHBIX U3MEPEHUN B
xpomarorpaduu.

15.M3n0xuTte cymHocTh MeTo1a uaeHTUduKanuu no Kosauy.

16.1306pa3uTe NpUHIMIHATIBHYIO CXEMY I'a30BOr0 Xpomarorpada.

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

18.HazoBuTe OCHOBHBIE THITHI JETEKTOPOB B MeToge BOXKX m  u3nmoxuTe OCHOBHBIE
HPUHIUIBI UX pabOTHI.

19.HazoBuTe 0OCHOBHBIE OJOKH, BXOJSAIINE B CXEMY KHJIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3MOKHOCTH U ITpenMyIiecTBa metoaa BOYKX?

21.KakoBa poJib TOJSPHOCTH HETOABIKHON (pa3bl MpH pa3leIeHUH OPraHUYEeCKUX
BELIECTB?

22 .Kaxue TpeOOBaHUS MPEIBSIBISIOTCS K TOIBMKHBIM M HETIOABIKHBIM (pazaM B METOJIe
ra3oBoii xpomarorpadun?

23.CpaBHUTE pa3Mepbl XpomarorpaguuecKux KOJOHOK; 3€peH COpOEHTa; CKOPOCTh
MOTOKA MO/IBMKHOM (pa3bl B METOJIaX Ia30BOI U )KUIKOCTHOM XpoMaTorpaduu.

24 Kakue TmperMyIiecTBa JaeT MPOrpaMMHpPOBAHWE TEMIEpaTypsl B  Ta30BOH
xpomarorpadun?
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25.M3noxuTe npuHUMN HaeHTH(GuKanuy BemecTs B MeToae TCX.

26.Ha yeMm ocHOBaH KOJIMYeCTBEHHBIN aHainu3 B Merone TCX?

27.Yto takoe ko3 punpent Rs? OT kakux GaxTOpOB OH 3aBUCUT?

28.M3510KUTE CYyITHOCTh METO/Ia HOHOOOMEHHOM XpomaTorpaduu.

29.Ha30BUTE OCHOBHBIC THITHI HOHOOOMEHHBIX MAaTEPHAIOB.

30.Yto Takoe oOMeHHasi eMKOCTh HOHOOOMEHHHUKa?

31.M3n0uTe NPUHLIUI METOJIa MAaCC-CIIEKTPOMETPHH.

32.IlpuHuunuanbHas cxema Macc-cekrpomerpa. Monuzarus.

33.IIpuHUMIIBI  pa3AelieHus HWOHOB C pa3IMYHbIMH Maccamu. [IpuHIMI AeWCTBUS
MarHMTHOTO Macc-CIIEKTPOMETpa.

34.Kakum 00pa3oM MOXXHO OINPEAEIUTh MOJEKYISAPHYI0O Maccy M CTPYKTYpY
OpPraHUYECKOT0 BEIIECTBA MACC-CIEKTPOMETPUUECKUM METOOM?

35.KauecTBeHHbIiH aHaM3 W KOJHMYECTBEHHBIE HW3MEPEHUS B METOJE Macc-
cnexktpoMerpun. O6IacTH MPUMEHEHUS.

36.KakoBbI TOCTOMHCTBA 1 BO3MOKHOCTH UCKPOBOM MacC-CIIEKTPOMETPUU?

37.Xpomaro-macc-criekrpomerpus (I'X-MC, XKXX-MC), npeumyIiecTBa ¥ BO3MOKHOCTH
KOMOWHUPOBAHHBIX METO/IOB.

38.B kakux o00nacTsaX aHAJIUTUYECKOW XHUMHUHU IiejecooOpa3HO HCIONb30BaTh Macc-
CHEKTPOMETPUUECKUN MeTo1?

Tunoewie 3a0auu:

1. Beiuncnenue pe3ynbTaToOB aHANIM3A MO PE3YJIBTATAM MPSIMBIX KYJIOHOMETPHUIECKUX
U3MEPEHUI U KYJOHOMETPUYECKOI'O TUTPOBAHUSI.

2. OmnpezneneHre WHACKCOB YACP)KUBAHUS BEILIECTB 110 PE3yIbTaTaM XpOMaTOrpapruIecKux

A3MEPEHUM.

Pacuer onTumanbHO# cKOpOCTH TIOIBIKHOM (Da3wl o ypaBHeHHI0 BaH-/[eemTepa

Omnpenenenne KOHIEHTPAIMI BEIIECTB [0 pe3ylbTaTaM XpOMaTorpapuiecKux

U3MEPECHU.

Hw

Camocmoamenvnasa paboma
M0 aHAJMTHYECKOH XUMNH, 4.2 o TeMe: «IIpodooTdop. IIpoGonoaroroska. Metoanl pasieneHus
U KOHUeHTpupoBaHus. KuHeTH4yeckue U TeCT-MeTOAbI AHATU3A».

1. IlpuHIMn KWHETHMYECKMX MeToJ0B aHanu3a. CKOpPOCTh XMMHUYECKOH peaKIMu.

@DaKTOpHI, BIUSIOMINAE Ha CKOPOCTh PEAKIINH.

TpeboBaHMs K MHAWKATOPHBIM PEAKIUSAM, TPUMEPBI.

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

Kartanutnueckue KHHETUYECKHE METO/Ibl aHAJIN3a, UX IPUHIUIT U OCOOEHHOCTH.

®epmeHTHI: TpuUpona (EepMEHTOB, KilaccH(UKAUs, TNPUHIWAN WX JCHCTBUS U

IPUMEHEHHE B XUMUYECKOM aHaJIU3e.

6. TecT-MeTOabl XUMHUYECKOTO aHAIIN3a, UX TPUHIIMIT U TOCTOMHCTBA. OCHOBHBIE PEaKIIHH,
Jekaliue B OCHOBE TeCT-MEeTOAOB aHanu3a. [Ipumeps! TBepabix HocuTenei. CrocoOs
3aKpeTUIeHHs peareHToB Ha TBEpJIoM HocuTene. [I[puMeHeHne TecT-MeTo0B aHai3a.

7. OcHOBHBIE 3Tanbl aHanu3a. GakTopbl, 00yCIOBIUBAIOIINE BEIOOP METO/Ia U METOJIUKU
aHaJIM3a.

8. Ommbku npo6ooTdopa. PakTOpHl, BIUAIONIME HA BEIMYUHY OHIMOOK MpoO6ooTdopa.

9. IIpencraBurenbHOCTh MPoOBI. Cokpamienne mpod. CrocoObl TOMydeHUS CpeaHEH
npoObl, nepBUYHas 00paboTKa U XpaHeHHUe Mpoo.

10. OT60p MPOO TOMOTEHHOTO ¥ TETEPOTCHHOTO COCTaBa.

11. OcHoBHBIE crIOCOOBI MepeBojia MpoObl B (opMy, HEOOXOTUMYIO A JAHHOTO BHJA
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12.
13.

14.

15.
16.

17.

18.

19.

ananmu3za. Cyxoe u «MOKpoe» o3oiieHre. CIUIaBIeHHE C IJIaBHSIMHU.

Cnioco06s! MHTEHCU(PUKAIIMK TTPOIIEcca MPOOOTIOATOTOBKH.

OCHOBBI 9Kcmpakyuu Kak METoJla pa3felieHus U KoHUeHTpupoBanus. Koncranta
pacrpeziesieHus1, CTETIeHb U3BJICYCHHUSI.

®dakTopel, BIHAIOMME HA JPPEKTUBHOCTH OKCTPAKIUM HEOPTaHHYECKHX U
OpraHMyYecKux coequHeHui. [IpakTruueckoe npuMeHeHNe IKCTPAKIIUH.

Pa3nenenue u KOHLIEHTPUPOBAHUE C UCTIOIB30BAHUEM 21E€KMPOXUMUYECKUX MEMOOO8.
MeTtoapl pa3geneHusi 3JIEMEHTOB, OCHOBAaHHBIE Ha oOcaxcOeHuu HEOPraHUYEeCKHUMH U
OpraHWYECKUMH peareHTamu.

Hcnons3oBaHue coocasxcoenus Ui KOHUEHTPUPOBAHUS  MHUKPOKOMIIOHEHTOB.
Heoprannueckue u opraHn4eckue KOIeKTOPHI.

CopOuusa kak MeToj pasfeieHus U KOHUEeHTpupoBaHusA. CopOeHThI, MEXaHU3MbI
copOLHUH.

MackupoBanue. OCHOBHbIE TpynIbl MackupoBaTesnei. [Ipumepsl.

IIpumep OusteTa K peTHHIOBOIi KOHTPOJILHOI padoTe
PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 4

1. Kakoii o6bem a)Bonbl; 0) 0,01M xopumaa aMMOHHST TTOTPEOYETCS st
npombiBadus ocajgka MgNH4PO,*6H,0 maccoii 0,5 T, yToOBI IOTEpH 32
cuet pactBopumocTH He npebimanu 0,05%? K (MgNH4PO4)=2,5*1O'13 .

2. KoHnentpanuun XJOpUA- W XpoMar- HOHOB B PAacTBOPE pPaBHBI
coorBercTtBeHHo 0,1 M u 0,01 M. Kakoii u3 3THX HOHOB HaYMHAET BHLITAAaTh
B OCaJOK MEpBbIM IpPHU TMOCTENEHHOM J00aBICHUU K 3TOMY pPacTBOPY
HuTparta cepedpa? Kakas KOHLIEHTpalys 3TUX HOHOB OCTAETCsl B PACTBOPE K
TOMY MOMEHTY, KOTJla B pacTBOpPE HAYHET BHINAJaTh OCAJ0K BTOPOTO
BellecTna?

3. Paccunraiite yCIOBHYIO KOHCTaHTY YCTOMYMBOCTH KOMIUJIEKCOHATA
memu npu pH=10 u [NH3] = 0,1M, a Taxxe [Y*] u [Cu**] B pactBope,
nosydyeHHoM npubasienueMm k 50 mu 0,1M xnopuga mean 100 ma 0,05M
TpuioHa b.

4. DJITA. HenrtatHocts DJTA. OcoOeHHOCTH B3aUMOACHCTBUS  C
MOHaMH METAJIJIOB.

5. OObBsicHUTE MEXaHU3M U3MEHEHMs 3apsia KOJUIOMIHOW YacTHUIIbI
ocaJka B MpOIEcCCe OCAAUTENBHOrOo THUTpoBaHMs. M300pasute cTpoeHue
MHUILIEUTBI /IO ¥ TIOCJ€ TOYKU SKBUBAJIEHTHOCTH NpU MUMpOBAHUU PACMBOpa
Humpama cepebpa pacmeopom uoouoa kanusa. Kakue B JaHHOM ciydae
MOKHO HCIOJIBb30BaTh ajcopounonubie nHankaTopsl —HINd i INdOH?

6. MonspHas pacTBopuMocTh uoxuaa ceunma B Boge (K # K¢
paccumThIBaeTcs o popmye:

a) ;0);B);T).

4.2 3a4veTHO-3K3aMeHAIIMOHHBbIC MAaTepHAJIbI IS NMPOMEKYTOYHOH AaTTeCTAlUH

(3x3ameH/3a4eT)

Ilo pe3yiabTaTaM U3YUCHUA JUCHUIITIMHBI IPEAYCMOTPCH 3K3aMCH.
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IIporpamma 3x3aMeHa

y.l. Xumuueckue memoont ananusa

3 cemecTp

1. Ananutuyeckass xumud. Bunbl ananuza. Ctaaun XxuMuuyeckoro aHaiauza. OCHOBHbIE
XapaKTepUCTUKU METOJOB aHalu3a. AOCOIIOTHBIE U OTHOCUTENIbHbIE MEeTOAbl. BpiOOp MeTona
aHaimza. CrnocoObl TIOBBINICHUS YYBCTBHTEIBHOCTH U W30MPATEIBHOCTH  METOOB.
ABTOMaTH3aIUs aHATIN3A.

2.MeTpoloruuecKkne OCHOBBI XMMHYECKOTO aHanu3a. AHAIUTUYECKHA CHUTHAIL.
CnocoObl BhIpaXXEHHSI 3aBUCHMOCTH AHATUTHYECKHUN cHUrHan-coaepxkanue. CoOTHOILIEHUE
aHAUTUYCCKUN curHan/mrymM. KoHTponbHBIM onbIT. CrOCOOBI OMpeNeiIeHHs] KOHIICHTPAINH
BemecTB. [IpaBHIBHOCTH W BOCHPOM3BOAMMOCTh.  Kiaccudukamusi — morpemHocTei.
Cucremarnueckue norpemHocty. [Ilpoepka npaBmwibHOCTH aHanu3a. CTaHgapTHBIE 00pa3Ib.
Cny4aitaple morpemHoctd. CraTUCTHYEeCKas o0paboTka pe3ysbTaTOB HM3MEpPEHEHUH. 3aKOH
HOpMaJIbHOTO pacnpeneneHus. t-Pacnpenenenune. CpaBHEHHE IUCIEPCUN M CPEIHUX JBYX
METOJIOB aHAJU3A.

3.IIpo6oorbop u mpobdonoaroroka. llpeacraBuTenbHOCTh MPOOBI; MPoda W OOBEKT
aHanuza; npoda u Meron ananuza. dakTopsl, 00ycIOBIMBAIOIIKNE pa3Mep U crnocod oTdopa
IPEJICTaBUTENIbHON MPoObl. OTOOpP MPOO TOMOTEHHOro M rereporeHHoro cocrasa. CriocoObl
MOJIyueHUsl cpelHel mpoObl, mepBUyYHas 00paboTka U xpaHeHue mpod. OCHOBHBIE CIIOCOOBI
nepeBojia mpookl B hopMy, HEOOXOIUMYFO JIJIsl JAHHOTO BUAa aHainu3a. CriocoObl yCTpaHSHHS 1
yueTa 3arps3HeHHI U TOTeph KOMIIOHEHTOB MPHU MPOOOIOATOTOBKE.

4 OCHOBHBIC THUIIBI PEAKIUA U MPOIECCOB B aHATUTUYCCKON XUMHUU. OCHOBHBIC THUIIBI
XUMHUYECKHX pPEaKlUi, UCIOIb3YEMBIX B aHAIMTUYECKOW XUMUU. XHMUYECKOE PaBHOBECHE B
TOMOTEHHBIX M TETEPOTCHHBIX CHUCTeMaxX. TepMoIMHAMUYECKas, KOHIICHTPAIIMOHHAS |
yCIIOBHAS! KOHCTAHTHI PABHOBECHSI.

5.CKkopocmb Xumuieckux peakyuii, ACTIOIb3YEMbIX B aHATUTHYECKON XUMUHU. DaKTOPHI,
BIUSIONINE HAa CKOPOCTb peakiuu. WMHAyIMpoBaHHBIE LEMHbIE M CONPSDKEHHBIE peakluu
OKHUCIICHUS-BOCCTAHOBJICHUS, UX POJIb B XUMUUECKOM aHAJU3E.

6. Kucnommno-ocnosnvle peaxyuu. IIpOTOTUTHYECKUS TEOpHUs] KUCIOT U OCHOBaHUM.
PaBHOBecue B cucTeme: KHCIIOTa - COMNPSIKEHHOE OCHOBaHWE - pacTBOputTenb. KOHCTaHTHI
KHCIIOTHOCTH, OCHOBHOCTH, aBTOmpoTonusa. HuBenupyrommii u nuddepeHmpyrommii
3¢ eKTh pacTBOPUTES.

7.Peaxyuu komniexcoobpazosanus. TUIBI U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUH,
UCIIOJIb3YEMBIX B aHAJUTHYECKOM xuMuu. KomnyecTBeHHas XapaKTepUCTHUKA pEaKIUi
KOMIUIEKCOOOpa30BaHus: KOHCTaHTa ycToHuMBOCTH. CTymeH4YaTtoe KOMILIEKCOooOpa3oBaHUE.
Hcnonb3oBaHMEe  KOMIUIEKCHBIX  COCOUWHEHUW IS pa3lelieHus, KOHIICHTPUPOBAHUS,
MacCKHPOBaHHUsSI, OOHAPYKEHUS, OMIPEICTICHUS SJIEMEHTOB.

8. Opeanuueckue peacenmuvl B XUMUYECKOM aHain3e. OyHKIIMOHATBHO-aHATUTHYECKHE
U aHaJUTHKO-aKTUBHBIE TPYyNNbl. BiusHue cTpoeHUs MOJEKyldbl Ha CBOICTBa peareHTa.
[IpuMeHeHne OpraHuYeCcKNX PEareHTOB B aHAJIU3E.

9.  Okucnumenvno-60ccmaHosumenvhvie peakyuu B  AHATUTUYECKOW  XUMUHU.
O6patumbie U1 HEOOpPATUMBIE OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIE CUCTEMBI M UX TOTCHIIHAIIBI.
VYpaBuenne Hepucra. CraHmapTHBIE H = peanbHBId  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHbBIE
noTeHIManbl. HampaBieHrne OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIAM.

10.Peaxyuu ocascoenuss B aHATUTUYECKOW XUMUU. KOHCTaHTHI paBHOBECHs peaKIIMid
ocaxxaeHus. PactBopumocTs ocaakoB. DakTopsl, BIUAIONIME Ha pacTBOpuMOocTh. OOpa3oBaHue
ocankoB. Kpucramnuyeckue u amopdHbIE OCagKd, YCIOBUS OCaxIeHus. [IpuunHbI
3arpsiI3HEHUS] OCAJKOB: COBMECTHOE OCAaKIEHHE, COOCAXJEHHUE, IOCIENYIOIlee OCaXKJEHUE.
Bunst coocaxxaenus. [Ipuemsl, criocoOCTBYIONIHE MOTYYSHUIO YUCTBIX OCATKOB.

11. I'paBumerpuueckue metonwl. CymHOcTh. Ocaxkmgaemass W TpaBUMETpHUEC-Kas
dopmel. [IpuMepbl MPaKTUYECKOTO MPUMEHEHHSL.
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12 Turpumerpudeckue  Meronbl. CrnocoObl  YCTAaHOBIEHUS  KOHEYHOW  TOUYKH
TUTPOBAHUS.

13. Kucnomno-ocnoenoe mumposanue. Kpusbie TUTpoBaHUsA. KHCIOTHO-OCHOBHBIE
uHauKatopsl. [lorpeniHocT Meroga KMCIOTHO-OCHOBHOTO TUTpPOBaHUA. TUTpoBaHHE cMecel
KHUCJIOT U OCHOBaHUW. TUTPOBAHUE B HEBOJHBIX CpEAAX.

14.  Komnnexcomomempuueckoe  mumposanue. IlpeumyriectBa  aMHUHOIOJIU-
KapOOHOBBIX KHCJIOT TNepeA APYrUMH OPraHMYECKUMH THTpPaHTaMH. MeTalIoXpOMHbIE
UHAMKATOpBl, TpeOoBaHuss K HUM. CrnocoObl TUTpoBaHUS (TPsAMOIl, OOpaTHBIM,
BBITECHUTEJIbHBINA, KOCBEHHBIN). [IpakTuyeckoe mnpuMeHe-HUE KOMIIJIEKCOHOMETPUYECKOTO
TUTPOBaHUs (OIpe/ieJIeHHe NOHOB KallbLIMs, MarHus, jkeses3a).

15. Oxucnumenvno-eoccmanogumenvroe mumposanue. DakTOppl, BIMSIIO-IIAE Ha
BEJIMYMHY CKauka IMOTEeHIMala, CIOCOObl OOHApY>KEHUSI KOHEYHOM TOYKU THUTPOBAHMS.
[lepmanranaromMeTpuueckoe, OMXPOMATOMETPHUECKOE, HOAOMETPHYECKOE  TUTPOBAHHE.
[lepBruHble U BTOpUYHBIE cTaHAapThl. MHauKaTopsl. [Ipumeps! IpakTHUecKOro NpuMEHEHHS.

16. Kunerwdeckme meronapl. [lpuHnun MetomoB. MHIMKATOpPHBIE — pPEaKIIHH.
MeTponoruueckne XxapakTepuCTUKN HEKaTATUTHYECKUX U KaTAIUTHYECKUX METOOB.

4.2. UHCTpyMeHTaIbHbIE METO/IbI AHAJTUTHYECKOH XUMUH
4 cemecTp

17. Ananutudeckuii cursHan. Ilpuembl nepexojna OT BEIMUMHBI AHAIUTHYECKOIO
CUTHaJla K KOHUeHTpauuu. IIpumepsl aHaIMTUYECKMX CUTHAJIOB. ['pagyupoBouHas
3aBUCUMOCTh. DOH, ero ucTouHuku. [Ipuemsr yuera dona.

18.  Dnekrpoxumuueckue  meronasl.  Ilpupoga  aHaiIMTHYECKOro  CUTHaa.
Knaccudpukamuss MeTomoB. ONeKTpoxuMHYecKas sueiika. HIuKaTOpHBIE DSIEKTPOAbI H
3JIEKTPO/Ibl CPABHEHMUS.

19. Ilomenyuomempus. PaBHOBecHBIH moTeHIaI. CriocoOBl M3MEPEHHS MOTCHIIAANA.
[Tpsamas noreHunomerpust. MuankaropHsle 3ekTponbl. Knaccupukanuss MOHOCENIEKTUBHBIX
DIIEKTPOAOB. XapaKTEPUCTUKH HOHOCENEK-TUBHBIX JJIEKTPOAOB: AJIEKTPOAHAs (YHKIHS,
KOO(QUIIMEHT CeNeKTUBHOCTH, BpeMs OTKIMKa. CrocoObl ompeneneHus KodpduuueHTa
ceneKTUBHOCTH. Croco0Bl TPSMBIX TMOTEHIMOMETPHUYECKUX m3MepeHuid. [lpakTtudeckoe
npUMeHeHre noHoMerpuu: onpenenenue pH, pF, pNO3.

[Torennmomerpuueckoe THUTpoBaHue. OOmas xapakrepucthuka wmeroaa. CrnocoObl
HaXOX/EHHUS KOHEYHON TOYKM TUTpOBaHUA. VIHAMKATOpHBIE 3JEKTPOAbl B KHUCJIOTHO-
OCHOBHOM, OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM U OCAIUTEIIBHOM TUTPOBAHUH.

20. Kynonomempusi. 3akonbl ®apanmes. [lpsmas kymoHOMeTpus. Y CIOBHUS
NOTEHIIMOMETPUYECKUX M3MepeHuil: noctuwkenue 100%-Horo BbIXOJa MO TOKY; HM3MEPEHHE
KOJIMYECTBA 3JIEKTPUUECTBA; ONpeAeICHUE KOHIIA AIEKTPOXUMUYECKON peaKIuu.

Kynonomerpuueckoe tutpoBanue. Ilpumepbl omnpeneneHus 3IIEKTPO-aKTHBHBIX U
AIIEKTPOHEAKTUBHBIX BEILIECTB. JIEKTPOr€HEPUPOBAHHBIEKYIOHO-METPUUECKNE TUTPAHTHI.
VYcnoBust tutpoBanus: oOecriedeHue 100%-HoOro BbIXOJa MO TOKY; M3MEpPEHHME KOJIMYECTBa
AIIEKTPUYECTBA; OMNpE/ENIEHNE KOHIIA XMMHUYECKON peakuuu. IIpenmyiectsa nepea apyrumu
TUTPUMETPUUYECKMMH METO/IaMHU.

21. Bonvmamnepomempus. OcHOBBI MeToja. OCOOCHHOCTH 3JICKTPOXHMHUYECKOM
syeiiku. TeopeTMueckue OCHOBBI  KiaccH4yeckod  mossgporpaduu.  XapaKTepUCTHKU
nossiporpamMmMbl. [lorennman mnomyBonHbl. Jduddy3nonnsiii Tox. YpaBHenue WibkoBuya.
[IpakTuyeckoe npumenenue mnoissiporpadun. KadectBeHusiit anamus. Ilomsporpadudeckuit
cnektp. KonnyectBennblii ananu3. CrnocoObl omnpeneieHus KOHIEHTpPAlMM BELIeCTBa.
Bo3MoxHOCTH M OrpaHUYEHHS METO/1A.

CoBpeMeHHbIE pa3HOBUIHOCTU mossiporpaduu. CrnocoObl yaydlIeHHs] COOTHOIICHHS
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(dapaneeBCKU/eMKOCTHBI TOK. BO3MOXHOCTM ¥ OTrpaHMYCHHMsS OCHMIIIOrpadMuecKoH,
UMITYJIbCHOM W TIepeMEHHOTOKOBOW  mossiporpaduu. CyTh MeTOJa HHBEPCHOHHOU
BOJIbTAMIIEPOMETPUH.

Amniepomerpuyueckoe — TUTpoBaHue. BbpiOop  ycioBuil — aMmepoMeTpuyec-Koro
TUTPOBaHUA. Buibl KpuBBIX TUTpOBaHU. [IprMepbl MPakTHUECKOTO MPUMEHEHHS.

22. CHeKTpOCKONHUYECKHe MeTojbl. BakHelinue XapaKTepUCTUKH CIIEKTPaIbHBIX
JUHUM  ([10JIO)KEHHWE, WHTEHCUBHOCTb, IWIMPUHA). ATOMHBIE U MOJIEKYJISIPHBIE CIEKTPBHI.
B3anMoCBs3b OCHOBHBIX XapaKTEPUCTUK CIEKTPAIbHBIX JIMHUI C MPUPOAOH U KOJIUYECTBOM
BelecTBa (Ka4eCTBEHHBIM M KOJIWYCCTBEHHBIN aHAIN3).

23. AmomHo-smuccuornHvie Memoovl. VICTOUHUKH BO3OYXKIACHHS H aTOMHU3AIIHH.
DU3UKO-XMMUYECKHE MpOUEcChl B Iuia3Me. KayecTBEHHBIM M KOJMYECTBEHHBIA aHAJIMU3.
O6uacTu NpUMEeHEeHus, METPOJIOTHYECKHE XapaKTePUCTUKNA METO/IOB.

24. Amommno-abcopbyuonnsiti memod. OCHOBHBIC PUHIHMIGI. Mcnonp30Ba-HUEILIAMEH
JUIsL aToMu3aluu BenlecTBa. PU3MKO-XMMHUYECKHE MpPOLECcChl B IIaMeHaX. HerameHHble
MeTOo/ bl aToMu3aluu. CeNeKTUBHOCTh U YyBCTBUTEIBHOCTh MeTOAA. [IpuMepbl NpakTHUECKOro
MPUMEHEHHUS.

25.  Cnexmpogpomomempuueckuii ~ memod.  OCHOBHOH  3aKOH  TOTJIOMICHUS
9JEKTPOMArHUTHOTO H3nydeHus. Momnspablii  kodpduiment mnoriomeHus. [IpumeHenue
MeTOoJa JAJIs ONPENEJICHHUs KOHLEHTpaluHu BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeToqa. BeIOOp ONTHMAaNbHBIX YCIOBUN HpoBeAeHHs (poToMeTpruueckux peakuuid. MHTepBan
OTIpeNeNIeMbIX ONTHUYECKUX IUIOTHOCTEH. Metox nuddepeHnuansHol CeKTpopOoTOMETPHH,
€ro BO3MOXHOCTM U mpeumymiecTBa. CrHekTpohOoTOMETpHUECKUEe METOAbl HU3Yy4eHUs
paBHOBecHil B pacTtBopax. OrmnpeneneHue KOHCTAHT KHUCJIOTHOM JUCCOLMALUU OPraHMYeCKUX
COEeIMHEHUI.

26. Jhomunecyenmuoii  memoo. (OCHOBHBIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOM
moMuHecHeHIMH. 3akoH BasuioBa. 3akon Crokca-Jlommensa. IlpaBuio 3epkaibHOI
CUMMETpPUHU CIIEKTPOB MOIVIOIIEHHUS U JIIOMUHecUeHIuu (mnpaBwio JleBmuua). Tymenue
moMuHecteHu. Knaccudukamus moMuHecteHIMH. YyBCTBUTENBHOCTh U CEJICKTUBHOCTD
MmeToja. [Ipumepbl NpakTHYECKOTro MPUMEHEHUS.

27.  Peumeenosckue  memoovl. OCHOBHBIE  MOJOXEHHS.  MeTpoiornyeckue
xapaktepucTuku. O01acTi MPUMEHEHHS.

28. Macc-cnexktpoMerpuueckue MeTojbl. OCHOBHBIE NOJIOKEHUA. MeTposornyeckue
xapakTtepucTuku. O01acTi MPUMEHEHHS.

29. Xpomarorpadguueckue MeToibl aHanuza. Kmaccudukanus meronoB. CrocoObl
nojiyueHus: xpomarorpamm. OcCHOBHbIE MapaMeTpbl XpoMarorpammbl. CeleKTMBHOCTb H
3P PEKTUBHOCTh XpOMaTOrpauyeckoro pasjieneHus. Teopus TEOPEeTHUYECKUX Tapellok.
Kunernueckast Teopus. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN XpoMaTOrpadhUuecKuil aHaIH3.

30. I'azoeas xpomamozcpaghus. CopOeHTHI M HOcUTENU. MexaHusM pazjenenus. Cxema
razoporo xpomarorpada. Komonku. [lerekropel. OOmactu TpUMEHEHUsS  Ta30BOU
xpomarorpaduu.

31.  JKuokocmmas  xpomamocpagusa. Bumgel  KUAKOCTHOH  Xpomarorpadumu.
[TpeumymectBa BbICOKO3(h(PeKkTUBHOM KUAKOCTHON xpomarorpaguu (BOXKX). Cxema
KUAKOCTHOTO Xpomarorpada. Hacocsl, koioHKH. OCHOBHBIE TUIIBI IE€TEKTOPOB.

Aocopoyuonnas  orcuokocmuas — xpomamozpaghus. IlonspHble W HEMOJSAPHbIE
HenoABMXKHBIE (Pa3bl. [logBmkHbBIE ha3bl.

Honoobmennas xpomamoepagua. CrpoeHue U  (PU3MKO-XUMHUYECKHE CBOICTBa
nOHOOOMeHHUKOB. MoHooOMeHHOe paBHOBecue. Hownas xpomamozpagus Kak BapUaHT
BbICOK03()(heKTHBHOIM NOHOOOMEHHOM Xpomarorpaduun

Oxckmo3uonnas  xpomamoepagua. OOmme npuHOUNBl MeTtona. I[loaBukHble u
HenoABIKHBIE (a3bl. OcoOeHHOCTH MexaHu3Ma pasnenenus. OnpeenseMble BEIeCTBa.

Inockocmuas xpomamoepagus. O61mme NpUHIUIEI pazaeneHus. CrocoObl MoTydeHus
IUIOCKOCTHBIX XpoMaTorpamMm. bymaoicnas xpomamozpagus. Toukocnounas xpomamozpagusi.
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Ob6nacTu NpUMEHEHUSI.

32. TepMuueckue METOIbI aHaau3a. TepMHUYecCKHe METOnbl aHanuza. OmnpeserneHue,
knaccudukanus, ocHoBel meronoB. TA, IATA, T, ATT, JCK.Tepmomapel. TpeboBanus k
MarepuaisaMm TepModIeKTpoaoB. DddekT 3edeka. Perucrpanus curnana ATA. I'pagynpoBka
tepmomnap. KonmnuecTBeHHasi OIeHKa TEIUIOBBIX 3(QekToB.BnusHue CKOPOCTH peakiuuu u
ycloBUH ’KcniepuMenTa Ha ¢opmy nuddepennmansHoit kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KaueCTBEHHOTO M KOJIMYECTBEHHOIO TEPMUYECKOIO aHauu3a. OTAJIOHBI IIpPU
IIPOBECHUHN TEPMUYECKOTO aHanu3za.lcrounnku O1nO0K B TEPMUYECKOM
aHain3e.CUHXpPOHHBIN TepMmuueckuil aHanu3. CUHXpOHHBIM TepMmoaHanu3aTop. I[lpuHIMN
paboTsl, Bo3MokHOCTH.[IpakTHUeckoe MpUMEHEHHE METOJJ0B TEPMUUECKOT0 aHAIIM3A.

33. Metonbl pa3aeneHuss U KOHIEHTpupoBaHusd. OCHOBBI 3KCTpakUUU Kak MeEToja
paszenenus U KoHleHTpupoBanus. Koncranra pacnpenenenus, kodhQUIMeHT pacrpeaeneHusl.
KoHncranra skcrpakuuu. ®akrtop pasgeineHus. YCIOBHS SKCTPAKLUKM HEOPraHUYECKUX H
opranuueckux coeauHeHui. I[Ipaktuyeckoe mnpumMeHeHue sSKcTpakuuu.CopOIus Kak METoj
pas3zeseHusl.

Meroasl paszneneHus >JIE€MEHTOB, OCHOBAHHBIE HAa OCaXJICHUU HEOPTaHMYECKUMHU U
OpraHMYeCKUMHU peareHTamu. lcnonb3oBaHue COOCAKICHHUS I KOHLEHTPUPOBAHMS
MUKPOKOMIIOHEHTOB. Heoprannueckue u opraHnyeckue KOJIJIEKTOPBI.

IIpuMepbI IK3aMeHAIITHOHHBIX OWJIETOB

Jucuyunnuna Anaﬂumuuecmyz xumus, 4.1
9K3AMEHAIIMOHHBIU BUJIET

1. KpuBble TUTpOBaHMS C1a0bIX MHOTOOCHOBHBIX KHCJIOT M1 MHOTOKHCIIOTHBIX
ocHoBanuil. dakTopsl, BiusAtONME HA GOPMY KpUBOIl TUTpoBanus. [IpuHimn nogdopa
WUHIUKATOPOB.

2. HampaBiieHre OKUCIIUTENbHO-BOCCTAHOBUTENBbHBIX peakiuil. KoncranTa
paBHOBecHsl. CriocoObl U3MEHEHUS HAIIPaBJIECHUSI PEIOKC-TIPOLIECCOB.

3. Paccuuraiite norepu 3a cuer pacTBOpuMocTH (T U %) npu npomsiBanuu 0,5 r
ocanka okcanarta kambius a)200 mun 0,01M pactBopa okcanata amMmoHus; 0) 200 M
JUCTWIITMpOBaHHOW Bojabl. ChopMynupyiiTe crocoObl YMEHBIIEHHs MOTEPh 3a CYET
pPacTBOPUMOCTH KPUCTAIUTMUECKUX U aMOP(HBIX OCAJIKOB.

Hucuunnuna Auwmmuqeacail xumus, 4.2
9K3AMEHAIIMOHHBIUN BUWIET

1. Knaccuguxkanus 351eKTpo10B, IPUMEHSEMBIX B MOTeHIIMOMeTpHuH. Penoxc-
JJIEKTPOJIBI, UX YCTPONCTBO U IMPUMEHEHUE. XUHTUIPOHHBIN JIEKTPOLI.

2. BzaumoielicTBHE PEHTIE€HOBCKOIO U3IIy4EHHS C BEECTBOM. MexaHn3m
BO3HHUKHOBEHHUS BTOPUYHOTO ((IyOpecleHTHOT0) PEHTI€HOBCKOro n3nyueHus. Cepun
CIEKTPAJIBHBIX JIMHUHN. 3aK0oH Mo3iu.

3. Pazzienenue ciupToB MPOBOJAWIIN HA KOJIOHKE JUIMHOW 1,2 M mpum Tpex
pa3HBIX CKOPOCTSX MOTOKa. MepTBoe Bpems 0b10 paBHO 10, 20 u 30 cek, Bpemst
yAepKUBaHUsI MeTaHoJia cooTBeTCTBEHHO 150, 250 m 320 cek, mMprUHA MHKOB
20, 30 u 40 cek cooTBeTcTBEHHO. ONpenenuTh CKOPOCTU MOABHXKHON (a3bl U
COOTBETCTBYIOIIEE YHCIO TEOPETHUECKHX TapeioK JUIsl KaXKJO0M M3 CKOpPOCTEH.
[Tokaxxute, KakuM 00pa3oM JUIsI 3TOrO pas3/eleHUss MOXKHO pPAaCCUUTATh
KOHCTaHTHI B ypaBHeHUU Ban-JleemTepa 1 oNTUMaIbHYIO CKOPOCTh MOTOKA.
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YcneBaeMoCTh CTYJCHTOB B TEYCHUE CEMECTPA KOHTPOJIMPYETCs B MPOLECCE HATHMCAHHS
PEHTHHTOBBIX KOHTPOJBHBIX paboT. Kakaas KOHTpoabHAs paboTa OTHOCHTCS K OTPEICICHHOM
TeMe, 3aJaHus OIEHHBAIOTCA MO OawibHOW cucreMe. [lodHOCTBIO penieHHas 3amada
OLleHMBaeTCs B 7 Oa/uloB; OTBETHI HAa TEOPETHYECKHE BOMPOCH B 3aBUCHMOCTH OT HX
CJIO)KHOCTH OIIGHMBAIOTCS OT 3 10 7 OamwioB. 3a pelmIeHHE 3aJaud JOMOJHUTEIbHBIM
HECTaHJApTHBIM CIIOCOOOM M 3a MOJPOOHBIA OTBET Ha TEOPETHUYECKHI BOIPOC T0OABISIOTCS
JOTIONTHUTENbHBIE Oaibl. KomruecTBo 6amioB 3a Kakaoe 3a/aHue yKa3zaHo B Owiere. bambl,
HOJTyYEHHBIC IO pe3yIbTaTaM HallMCaHUs! KOHTPOJIBHOM PabOTHI IO TeME, CyMMHUPYIOTCSL.

B xoHIIe cemecTpa cyMMHPYIOTCS Bce OaJLIbL, ITOMyYEHHBIE CTYACHTOM M0 pe3yibTaTaM
BCEX KOHTPOJBHBIX paboT. [lomyueHnas uroroBas cymma OajuloB MOKET OBITh YYTEHA IpPHU
ABTOMATUYECKOM BBICTABJICHUH YK3aMCHAIIHOHHOM OLICHKH «OTIMYHO» U «XOPOIIOY.

Kpumepuu oyenxu no umozam petimunzo6olx KOHMPOLbHBIX pabOM.:

Kpurepun YpoBeHb Ouenka
Crygnent nosyuni ot 90% MTOBBIILICHHBIN OTan4HO
10 100% ot MakcUMaIbHO (MpoIBUHYTBIN) YPOBEHB
BO3MOXKHOH CYMMBI 0aJlsIoB
Crynent nomyuun ot 80% 0a30Bbli YPOBEHD Xoporio
10 90% ot MakcuMaJIbHO
BO3MO)KHOH CYMMBI 0aJlJTIOB

Crynentsl, HaOpaBire MmeHee 80% OT MakCUMaJIbHOM CyMMBbl OajlsIoB, CAAIOT SK3aMEH 110
JMCUUILUIMHE B YCTAHOBJICHHOM IOPSIZIKE.

DK3aMEHAIlMOHHBII OMJIET 110 aHAIUTUYECKOM XUMUHU BKJIIOYAeT Tpu 3aaaHus. [lepBeie 1Ba
BOIIPOCA TIOCBSIIICHBI TEOPETUYECKUM OCHOBAM XHMMHYECKOTO aHaiu3a (CM. INpUBEICHHBIHN
HIDKE CIIMCOK BOIPOCOB). B TpeTheM 3aiaHuM CTYCHTY MpeaiaraeTcs peunTh 3aaaqy.

CryneHTbl 00513aHbl CAATh 9K3aMEH B COOTBETCTBUHU C PACHHCAHUEM M YYEOHBIM IUIAHOM.
DK3aMeH M0 JUCHUILIMHE MPECeyeT LeNb OICHUTh YPOBEHb (HOPMUPOBAHHUS KOMIETCHIIUH,
pa3BUTHE TBOPYECKOTO MBIIUICHHUS, NPUOOPETEHHE HABBIKOB CAMOCTOATEIFHON pPaboTHI,
YMCHUEC MIPUMCHATD ITOJYUCHHBIC 3HAHUA JJIA pCHICHUA TPAKTUYCCKUX 3a/1a4.

@dopma mnpoBeleHHS B3K3aMeHa (YCTHO WM IUCHbMEHHO) YCTAHABJIMBAETCS DPELICHUEM
Kadenpbl. DK3aMeHAaTopy MpPEeAOCTaBIAeTCS IPaBO 3a/]aBaTh CTYACHTaM ONOJHUTEIbHbIE
BOIPOCHI MO Bcel yueOHOI mporpaMMe JUCHMIUIMHBL. Pe3ynbraT cpauum sK3aMeHa 3aHOCUTCS
Ipero/IaBaTesieM B SK3aMEHAIIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

OneHka Kpurtepnn onieHuBaHUs 10 YK3aMEHY

BhicokHii OLEHKY ~«OTJIHYHO»  3aCIyKHUBACT CTYIEHT, OCBOMBIIMN 3HAHMUA,
YPOBEH «5% YMEHU, KOMIETEHLMH M TEOPETHMECKHH MaTepual 0e3 mpoOeIos;
(oTmiuro) BBINOJIHUBIIMNA BCE 3aJlaHMsl, IPEIYyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; NPaKTUYECKHE HaBBIKH
po¢eCCHOHATLHOTO NPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.
Cpennuit OIICHKY «XOpOIIO» 3aCIyXHBAET CTYIEHT, MPAaKTUYECKH TOJTHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHHs, YMEHHUS, KOMIIETEHUMH M TEOPETHUYECKHM
(xopor1o) Marepuai, y4deOHbIC 3aJaHWs HE OICHEHBI MAaKCUMAJIbHBIM YHCIOM

0aJsI0B, B OCHOBHOM C(hOpMHUPOBAJ MPAKTHYECKUE HABBIKH.
IToporoBsrii OLIEHKY «YyJIOBJIETBOPUTEIBHO» 3aCIyXHBAeT CTYJIEHT, YacCTUYHO C
YPOBEHB «3% npoOeraMd  OCBOMBINMI  3HAaHUS, yMEHHS, KOMIICTCHIIMA |
(YIIOBIETBOpUTE | TEOPETHUECKUH MaTepuay, MHOTME y4yeOHble 3aJaHus JMOO He
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JILHO) BBIIOJIHWJI, JHUOO OHM OIIEHEHBl YHCIOM 0OaaioB OJHM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.

MuHUMaIbHBIN OLICHKY «HCYAOBJIICTBOPUTECIIbLHO)» 3aCIIYKHUBACT CTYJCHT, HC OCBOUBIIHI

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYCCKUI Marepual, yueOHbIe
(HEeyIOBIIETBOPH | 3a/IaHUS HE BBIIOJIHWII, IIPAKTHYECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJILHO)

OneHouyHbIC CpECTBA JJIS WHBAIMIOB W JIMI C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— TpH HEOOXOJWMOCTH WHBAIUAAM H JIMI[AM C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBSI ITPEOCTABIISICTCS TOTIOJIHUTEILHOE BPEMSI JIJIS IIOAATOTOBKU OTBETA HA YK3aMECHE;

— TIpY IPOBEJICHUH MPOIICTyPhI OIICHUBAHUS PE3yIbTaTOB 00YUCHUS HHBAIHIOB U JIUIL C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH ~ 3JIOPOBBSl  IPEAYCMATPUBACTCS  WCIOJIb30BAHUE
TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3H C MX WHIAUBUIYAILHBIMU OCOOCHHOCTSIMH;

— IpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI U WHBAIHMJIOB TPOICAypa OICHUBAHHUS PE3YIbTATOB OOYYCHUS MO IAUCIHMILTUHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHWBaHUS PE3yIbTATOB O0yUSHUS WHBAIHMIOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 0 JMCUUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUEC
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHHUYCHUSM WX 3JI0POBbS M BOCIPHSATHSI
uHpopMmanuu:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOWM W [IONOJHUTEJIbHOH Y4eOHOIl JUTepaTypbl, He00X0AUMOIt
JJIs1 OCBOCHMS M CHUILTHHBI (MOIYJIA).

5.1. YueOnas iuTeparypa

OcHoBHasi IMTEpaTypa:

1. OCHOBBI aHAIUTUYECKON XWMHUU: YU9eOHUK IS CTyNeHTOB By30B: B 2 T. T. 1, 2. /Ilon
pen. F0.A. 3onotoBa. M.: Axanemus, 2014.

2. OCHOBBI aHAINTUYECKON XUMHWU: YYeOHUK I CTy/neHTOB By30B: B 2 T. T. 1, 2. /Tlon
pen. F0.A. 3onotoBa. M.: Axanemus, 2010.

3. Kpuctnan I'. Ananutnueckas xumusi: B 2 T. T.1, 2/ nep. ¢ anrn. A. B. 'apmama u ap. -
M.: BUHOM. Jla6opatopus 3nanui, 2009.

4. Ilounnox T.b., TemepmameB 3.A. AHamuTHUeCKas XUMHS: CIEKTPOCKOMUYECKHE
METOJIbI aHANIM3a. Y4ueOHoe mocobue. Kpacnomap, Kyol'y, 2013.

5. ITounnok T.b., Temepmames 3.A. MonekymnspHas abCOpOIMOHHAS CIIEKTPOCKOTIFISL.
VYuyebHoe nmocooue. Kpacuomap, KyoI'Y, 2016.

6. Bap6amar, FO.A. OCHOBBI aHATUTUIECKON XUMUU: TIPAKTUIECKOE PYKOBOJICTBO

[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. INapmari, O.B. Monorapoga, E.A.

38




Ocwurona ; mox pen. 3omotosa FO.A., Illexosmoso#t T.H., Ockonka K.B.. — DnekTpoH. man. —
Mockga: U3natensctBo "Jlaboparopus 3Hanmit", 2017. — 465 c. — Pexxum noctymna:
https://e.lanbook.com/book/97410

JlonoJIHUTeIbHAS JTUTepaTypa:

1. BacunbeB B.I1. AnanuTtrdeckas XuMmusi: COOPHHK BOIIPOCOB, YIPAKHEHUU W 337a4: ydeOHOe mocodue
Jutst cryaeHToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpnoBa - 4-¢ u3z., crep. - M.: JIpoda,
2006.

2. OcCHOBBI aHAJIUTUYECKOW XMMHUH: 33Ja4ll M BONPOCHI: y4eOHOe MOcoOHe Ui CTYyJSHTOB YH-TOB / TOJ
pen. 0. A. 3omotoBa. M.: Bricmras mkosa, 2004.

3. OtTo M. CoBpeMeHHbIE METO/IbI aHAIUTHYECKON Xxumun. B 2-x Tomax. M.: Texuocdepa, 2003.

4. Ananutrdeckas XuMUsl 1 U3UKO-XUMHYECKHE METOJIbI aHAJM3a: YUeOHUK AJIsl CTYACHTOB BY30B. B 2 T.
T.1,2./ mox pen A.A.menko. m.: Axamemus, 2010.

5. OcHOBBI aHAUTHYECKON XUMHU. [IpakTHYecKOe pYKOBOJCTBO: yueOHOE MocoOue ISl CTYIEHTOB YH-TOB
u BbICII.y4eOH.3aBeqennit/ mox peatO.A.3omoroBa.-M.: Beiciuas mkomna, 2001.

6. Anamutnaeckas xumus. [Ipobnemsr n mogxonsr: B2 1./ T. 1,2 / mep. ¢ aurn. A. I'. bop3eHko u 1ip.; oz
pen. 0. A. 3omotosa; pex. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I.L{rorko, O.b.Boponosa, B.B.Ilepexoruii. AHanuTHYECKAsT XUMUISL.
DIEKTPOXMMHUYCCKUE METO/IbI aHAIM3a. Y4ueOoHoe nocobue. Kpacuomap, KyoIl'yY. 2004.

8. T.b.Ilounnok, 3.A.Temepaamie. Ananutudeckas Xumusi. CIEKTPOCKOITMYECKUE METO B aHATTH3A.
Yuebnoe mocobue. Kpacuomap, Ky6l'Y, 2013.

9.BacunbeB B. [1. AHanuTrueckast XuMusi: Y4eOHHK ISt CTyIeHTOB By30B [B 2 kH.] / Ku. 1,2. / BacuibeB
B. 1. M.: JIpoda , 2007.

10. BepmmanH, B.M. Ananmutindeckas Xxumus [ DIeKTpOHHEIH pecypc] : yuebnuk / B.W. Bepmmaun, 1.B.
Bnacosa, .A. Hukudoposa. — Dnektpon. nadH. — Cankr-IlerepOypr : Jlans, 2017. — 428 ¢c. —
Pexum noctyma: https://e.lanbook.com/book/97670

5.2. llepuoauyeckue U3IaHUA:

1. «Xypnan ananutuueckoit xumun», Poccusi, Mockaa.

2. «3aBojckas nabopatopus. luarnoctuka matepuanoBy, Poccus, Mockga.
3. «AHanUTHKa U KOHTPOIb», Poccust, ExarepunOypr.

4. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCJI€ COBPEMEHHbIE MPO(ecCHOHAIbHbIE §a3bl
JAAHHBIX ¥ HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

Inexkmponno-ouonuomeunsvie cucmemut (35C):
IBC «FOPAMT» https://urait.ru/
3BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «JIAHb» https://e.lanbook.com

SN

Ilpogheccuonanvnvie 6azvt Oannplx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Hayunas >n1ekTponHas oudauorexka (HIB) http://www.elibrary.ru/
IIpe3sunentckas 6udanorexa um. b.H. Eabumna https://www.prlib.ru/
"Jlektopuym TB" http://www.lektorium.tv/

akrwbdE
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https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
https://grebennikon.ru/
https://urait.ru/
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http://www.book.ru/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
https://www.prlib.ru/
https://www.prlib.ru/
http://www.lektorium.tv/

6. YuuBepcurerckas uHGopmaunonHas cucreMa POCCHUS http://uisrussia.msu.ru

HHd)othlI{MOHHble CRpAaeovdHble cucmemasl

1. KoucyabTanT Iliroc - cipaBoyHas mpaBoBasi cCucTeMa (JIOCTYII MO JIOKAIBHON CETH ¢
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcuot c600600H020 0ocmyna

1. WNndopmannonHas cucrema "EqnHoe 0kHO gocTyna Kk 00pa3oBare/bHBIM pecypcam'
http://window.edu.ru/;
2. OoOpa3oBarenbHblii mopraJa "Yuebda' http://www.ucheba.com/;

Coocmeennbvle 21eKMpoHHble 00pazosamenbHyle U UHGOPMAYUOHHDIE PECYPCbl
Kyol'Y

1. Daexrponnblii kaTtajgor Hayunoii 6udanorexn KyoI'y
http://megapro.kubsu.ru/MegaPro/Web

2.  DuaexkTpoHHas 0u0JHMOTeKa TPYA0B yueHbix KyoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

IlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHAEMOr0 TMPOrPaAMMHOIO
odecrneyeHusl.
HpI/I IIOAT'OTOBKE KpaTKux COO6H.[CHI/II7II/ICHOJ'IL3yeTC}I IMporpaMMHOC oOecrieueHne
MicrosoftOffice (Word, Excel, PowerPoint).

Hepe'{eﬂb JIJUHCH3UOHHOI0 M CBOﬁOIlHO pacnpocrpansaeMoro mnporpammMHOro
obecreyeHusl.
IIpy mnoaroroBke KPaTKUX COOOIICHUMHCIIONB3YeTCS MPOrpaMMHOE OOECIICUCHHE
MicrosoftOffice (Word, Excel, PowerPoint).

6. Mertonnyeckue yKa3aHusi JUIsi OOYYAIOUIMXCS IO OCBOEHHIO THCHHILIMHBI
(Mmonmy.Jist)

[To xypcy mpeaycMOTpEeHO NpOBEAEHHUE JIEKIMOHHBIX 3aHITHH, Ha KOTOPBIX JaeTCs
OCHOBHOW CHCTEMAaTH3UPOBAHHBIA MaTepuall U Pa3bACHIIOTCS HAuOOJIee CIIOKHBIC ACTIEKTHI
U3y4aeMbIX METO/IOB aHAIN3a.

BaknHel MM 3TanoM Kypca sIBJISIETCS CAMOCTOSITe/IbHASI padoTa Mo JHCHHILINHE,
B PaMKaX KOTOPOHl CTYIeHTbI OCYLIeCTBJSIIOT IMPOpPadOTKYy y4yeOHOro (TEOpeTHYECKOro)
Marepualia, MOJTrOTOBKY K TEKYIIEMY U MPOMEKYTOYHOMY KOHTPOJIIO, a TaK)KE BBIMOJIHSIOT
WHIMBHTyaJIbHBIC 3aJaHUs (HalIpUMEp, TOTOBST KOPOTKHE COOOIICHNUS M IPE3CHTAIIHN ).

[Mepen pemieHrem 3a1a4 HEOOXOAUMO BHUMATEIILHO U3YUUTh TEOPETHUCCKHUI MaTepHUal,
npopaboTaTh KOHCHEKT JIEKIUH, pa3o0paTh MpuUMephl pelleHus 3anad. Pemenue 3amau
PEKOMEHyeTCsl HauMHATh C HauboJee MPOCThIX, OJIM3KMX K HMCIOIIMMCS B 3aJIa4HUKE
npumepaM. He pexkoMmeHayeTcss HCIONB30BaTh TOTOBBIE KOHEYHBIE (OPMYJIBI, KOTOpBIE
BBIBOJISITCS B TIPUMEPAX PEIICHUS 3a/1a4. 3auch B TETPaIH JODKHA COJIepKaTh GOPMYIIBI U BCe
BBIYHCIICHUS] C yKa3aHUEM CIUHHUI n3MepeHus. [Ipyu BBIUMCICHHSAX HEOOXOAMMO oOpamarh
BHHMaHHUE HA MX TOYHOCTH (MCTIOJb30BaHUE HYKHOTO YHCJIa 3HAYaIuX mudp) u cobIo1eHne
IpaBUII OKPYTJICHUS.

Ilpu mnoaroroBke KpaTkoro /JI0KJaJga ¢ KOMIBIOTEPHOl  mpe3eHTANMei
apryYMEHTHPYETCS aKTYaJIbHOCTh TEMBI, BBISBIISETCS MPAKTHYECKOE U TEOPETUIECKOE 3HAUCHHE
JnaHHOTO uccienoBanus. OCHOBHAas dYacTh JIOKJIaga pAacKpbhIBaeT COJCpKaHHWE TeMbl. B
3aKIIIOYEHHM B KpaTKOW ¥ cXarod (opMe H3JIAralTcs MOJYYEeHHBIE PE3YNbTaThl,
NpPE/ICTABISAIONINE COOO OTBET Ha TJIABHBIA BOMPOC HCCIIEAOBaHUA. 37eCh KE MOTYT
HaMe4aThCs U JabHEUIINE TePCIICKTHBBI Pa3BUTHUS TEMBI.
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B OCBOCHHU JUCHUITIINHBI HWHBaJIMJaMN )41 JMgaMu C OrpaHU4YCHHBIMUA
BO3MOKHOCTSIMU3IOPOBBSI  OOJIBIIIOE 3HAUCHUE HMMEET WHAWBHIYyaldbHas ydeOHas pabora
(KOHCYJIBTALIMN) — JOTIOJIHUTEIHHOE PA3bSICHEHHE Y4EOHOTO MaTepuraa.

NuauBuayanbHble KOHCYNbTAIMU MO TPEAMETY SIBJISIOTCS BaXKHBIM  (paKTOpPOM,
CHOC06CTBYIOIHI/IMI/IHI[I/IBI/II[yaJII/I3aHI/II/I O6y‘ICHI/I$I 1 YCTaHOBJICHHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIyNpernoaaBareieM U OOydalolUMCS HHBAJIWJIOM WJIM JIMIOM C OrpaHUYEHHBIMU

BO3MOXHOCTAMU3OOPOBBA.

7. MarepuajbHO-TEXHUYECKAS

0asza, HeoOXxoamMasi JJsl  OCYHIECTBJIEHHS

06pa3OBaTenLHOronp0uecca no JTUCHUIIJIMHE (MOL[y.]IlO).

HanmMenoBanmne yueOHON ayTUTOPHH, €€ OCHAIIEHHOCTh
No Bup pabot 000pyIOBaHHEM M TEXHHUECKUMH CPEACTBAM 00yUYCHHUS
1. JleKIMOHHBIE 3aHATHUS VYuyeOHasg ayIuTOpus U NMPOBEACHUS 3aHSATHH JIEKLMOHHOIO THIIA,
ayn. 234c.
KommnekT yueOHol MeGenu, natepaktuHas qocka SMART Board,
KOPOTKO(OKYCHBIII MHTEPaKTHBHBIM IMPOEKTOP, HOYTOYK, MeEJoBas
JOCKa.
MSWindows (exmouast Windowsmediaplayer), MSOffice (Bxirouas
MSPowerPoint), ITO msst uarepaktuBHo#i 1ocku SMART Board
2. CeMuHapcKue 3aHATUSA YyebHas ayauTopusi Ui IPOBENCHUS 3aHATUH CEMHUHAPCKOIO THUIIA,
ayn. 234c
KommnekT yueOHoii meOenu, natepakTuBHas nocka SMART Board,
KOPOTKO(OKYCHBI HMHTEPaKTHBHBIH NPOEKTOP, HOYTOYK, MEIoBas
JI0CKa.
MSWindows (sxmrouast Windowsmediaplayer), MSOffice (Bkmouas
MSPowerPoint), I10 ans uarepaktuBHo#i nocku SMART Board
3. JlaGopaTtopusie 3ansaTus | He nmpexycMoTpeHbt
4. Kypcosoe KypcoBsie paboThl He IPEAYCMOTPEHBI
MPOEKTUPOBAHHE
5. I'pynmoseie VYuebHble noMenieHns: (HaKkyabTeTa XUMUU U BBICOKMX TEXHOJIOTHH,
(MHAMBHUIYaNbHEIE) OCHAIIIEHHBIE MEOENbI0, MEIOBOM JJOCKOH.
KOHCYJIbTAIIUU
Ayn.126c, 234c
6. Texymuit KOHTPOJIb, | YueOHbIEe MOMeIIeHHs (aKyJIbTeTa XUMUHA U BBICOKUX TEXHOJIOTHH,
HIPOMEXYTOUYHAs cHa0KeHHBIE MeOEITbI0, MEJIOBOH JIOCKOH.
aTTecTaIus
Ayn 234c, 126¢
7. CamocrosTenpHas CamocrosTenpHast paboTa CTyIEHTOB OCYILECTBIISICTCA B YMTAIBHBIX
pabota 3ajmax OuoOmuorekn KyOI'Y, 3ane pedepaTuBHBIX IKYypHAJOB,
BeuMcHUTENbHOM LeHTpe KyOI'Y, WHrepHeT-LieHTpe, a TaKke
JpyTruX ayAuTOpHsX (paKkyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOYKHOCTBIO TOJKIIOYeHHs K cetu «MHTepHeT», mporpamMmoit
9KPaHHOTO  YBEIMYEHHS W JIOCTYIIOM B  JJIEKTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTENIbHYIO Cpely YHHBEPCUTETA.
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