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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
dbopmupoBanre 0a30BbIX 3HAHWKW O BHAAX MU CIOCOOax
XMMHUYECKOTO aHaJIM3a, METOAAax OIpPEJICICHUs COCTaBa BEUIECTB, BHIPAOOTKAa KOMILIEKCA
COOTBETCTBYIOIIMX YMEHUN M HAaBBIKOB U (DOPMHUPOBAHHE KOMIIETEHIMI, HEOOXOAMMBIX [T
YCIICIIHOTO OCYIIECTBICHUS MPOPECCHOHATIHLHOMN 1A TEIbHOCTH.

1.1. Heap AMCHUNIMHBI:

1.2. 3agauy aUCHUIIMHBI:

HN3Y4YECHUE OCHOB TCOPHHU XHUMHYCCKUX, (1)I/ISI/IKO'

XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAIIM3a PA3IMYHBIX 00BEKTOB, MPHOOPETEHHE HABHIKOB
XHMHUYECKOTO SKCIIEPUMEHTA, HABBIKOB pa0OThI HA COBPEMEHHOM y4eOHO-HAYYHOU ammaparype
U Ha CEpUUHOHN ammaparype, NPUMEHSEMOM B aHAIUTHYCCKUX U (DU3UKO-XUMHUYECKUX
HCCJICIOBAHMAX, M3y4YeHNE OCOOCHHOCTEH aHaIN3a Pa3IMIHBIX OOBEKTOB.
1.3 MecTo AMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl.
JlucuuminHa «AHaIATHYECKas XHMUS» OTHOCUTCS K 00s3aTeiabHOM yacTth bioka 1
yueOHoro miaHa. MTHQOpMAIMOHHO U JJOTHYECKH CBSI3aHa CO CISAYIOMUMU AUCIUILTHHAMMY:
-Ou3nyeckre METOIbI aHAIN3A,
- [IpakTKyM 11O aHAIUTUYECKON XUMUU;

- Heopranunueckas xumus;
- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka,;

- Maremaruka,

- dusnueckas XUMUs;
- [IpakTHKyM 1O (PU3UIECKON XUMHU.

1.4 IlepevyeHb MJIaHMPYeMbIX pe3yJbTATOB 00y4YeHHMs IO JAWCUHMILIMHE (MOAYJIIO),

COOTHECEHHBbIX
NPOrpaMmsbl.

N3yuenne paHHON y4uyeOHOM AMCIUILUIMHBI

C IVIAHUPYEMBIMHA

pesyjdabTaTaMu

OCBOCHUSA

oOyuaromuxcsiodmenpodeccuonanbHoikomneTeHIMOITK-1:

oOpa3oBaTeJIbHOM

HampaBJICHO Ha (OPMHUPOBAHHE Y

WNupex B pesynbrare nzydenust yaeOHOM TUCIIUILTHHBI 00yYaroIInecs
Ne c Conepxanue JIOJIKHBI
KOMIIe KOMIIETEHIIUN
T TEHIIA (nwm e€ gacTh) 3HATD yMeTb BJIA/IETh
u
1. OIIK- | Cnocoben OcHOBHBIE WHTEPIPETUPOBATH CUCTEMOM
1 aHAIM3UPOBATh M | 3aKOHBI, PE3yNbTaThl BHIIOJHEHHBIX | MIPEACTaBICHUN O
MHTEPIPETUPOBAT | MPUHLUIIBI U aHaJIM30B; UCIIOJIL30BATh COBPEMEHHBIX
b pe3ynbTaThl | TeopeTHdeckue | pyHAaMeHTaJIbHbIE AHATTMTUIECKUX
XUMHUYECKUX OCHOBBI (U3UKO-XMHUYECKHE MeTOoJ1ax
SKCIIEPUMEHTOB, | BaKHEHIIHMX 3HAHUS IS O0BSICHEHUS WCCIIeTOBaHU
HaOJMIONEHUH W | XUMHYECKHX M | IIPOLIECCOB, JIEXKAIINX B CoCTaBa BELIECTB
M3MEpEeHHUH ¢duzmnKo- OCHOBE OTJIENbHBIX Y MaTepuaos;
XUMHYECKHUX METOJIOB aHan3a, JJIs METOJI0JIOTHEN
METO/I0B BbIOOpa METOJIOB U MPOBEPKU
HCCIIeI0BaHUS METOAMK aHAJIN3a U pe3yIbTaToB
cocTaBa ONTHMHU3ALNU €TI0 XUMHYECKOTO
BELIECTB H YCIIOBHIA;00CyKAaTh aHaim3a ¢
MaTepHajoB pE3yJIbTAThl aHAIN3A C MIPUBJICYEHUEM
MPHUBIICYEHHEM CITPaBOYHBIX
CIIPABOYHBIX JTAHHBIX. JTAHHBIX.

2. CTpyKTypa M coaep:KaHue TUCHUIINHBI.
2.1 Pacnpenesnenue TPy10éMKOCTH M CUMILJIMHBI 10 BUAaM padoT.




O0mass Tpymo€MKOCTh  IUCHUIUIMHBI  cocTaBisieT 83ad.en. (288wacoB), wux
pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIE
Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dacel)
3 4 -
KonraktHasi padoTa, B TOM 4nciie: 144,6 74,3 74,3
AyauTtopHble 3aHATHS (Bcero) 136 68 68
B ToM uncine:
3aHATHsI JCKIIMOHHOTO THIA 68 34 34
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTUYECKHE 68 34 34
3aHSTHSA)
JlaGopaTopHsie 3aHATHS - - -
HNnas koHTaKTHasi padora:
Kontpons camocrositensrnoit padotsl (KCP) 8 6 2
ITpomexyrounas arrectauus (MUKP) 0.6 0.3 0.3
CamocTosiTesIbHAsA padoTa, B TOM YHCJIe: 81 34 47
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuana 37 20 17
Buinonnenue unousudyanvuvix 3a0anutl (n0020mosxka 10 10
coobWeHul, npeseHmayuii)
Pegpepam
Tloocomoska k meKywemy KOHmpoio 34 14 20
Koutpoab:
[ToaroToBKa K SK3aMeHy 62.4 35.7 26.7
O01mas TpyI0eMKOCTh UYac. 288 144 144
qac B ToM umcIie KOHTaKTHAS 144 6 743 | 743
pabota
3a4. enl. 8 4 4

2.2 CTpyKTypa AMCUMILIMHbI:

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

JAUCLHUITIIMHBI.

Pasnernsl (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)
[Tpumeuanue: JI — nekuuu, I13 — npakrtuueckue 3ansaTus / cemuHapslJIP — mabGoparopHsie

3anstusa, CPC — camocrosaTensHas paboTa cTyAeHTa

KonnuectBo wacoB
Ne
a3 HaumeHnoBanue pa3aenon AynuropHas CamocTtosTens
pena (Tem) Bceero pabota Has pabota
8 1 ] 13 [ P
1 2 3 4 5 6 7
2 2
1 Benenue. Ananutudeckast 5 5
XHUMHA KaK HayKa
5 MeTtponoruueckue OCHOBBI 3 9 4 2
XUMHUYCCKOT'O aHaJIn3a
3 [IpoGooT6op u 8 9 9 4
poOOMOATOTOBKA




No KonnuectBo yacon
a; HaumenoBanue paszaeinos AynuropHas Camocrosrens
;I[)ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
OCHOBHBIE 3aKOHOMEPHOCTH
4 MPOTEKAHUS XUMHUECKUX 6 2 2 2
peakuuii. 3aKOH 1EHUCTBUS
Macc
OCHOBHBIE THITBI XUMHUYECKHUX
€aKIMil B aHATUTUYECKOM
5 | Peax 10 4 4 2
xuMud. KHCIIOTHO-OCHOBHBIC
peakuuu
TutpumeTprUecKrue METOIbI 5
6 aHanu3a. KHCII0THO-0CHOBHOE 8 4 2
TUTPOBAHUE
OKHCIUTEIBHO-
7 8 2 4 2
BOCCTAHOBUTEIIHHBIC PCAKITHH.
OKuCIUTEIbHO-
8 BOCCTaHOBUTEIHLHOC 10 2 4 4
TUTPOBAHUE
Peaknuu 2
9 6 2 2
KOMILIEKCOOOpa30BaHUs.
KomMmmiekcomerpuueckoe
10 P 10 4 4 2
TUTPOBAHUE
IIporecchl ocaxxaeHus 1
11 | pont A 6 2 2 2
COOCaXICHUS
12 | OcagurenbHOE THTPOBAHHE 4 2 2
['paBuUMeTpHYECKHIT METO
13 [P P A 10 4 2 4
aHajm3a
Hmozo no oucyuniune: 34 34 34
Pasnensr (TeMbl) AMCHIUIUIMHBL, H3y4aeMble B 4 cemectpe (ounas ¢hopma)
Ne KonnuecTBo yacoB
a; HaumenoBanue pazzaenos AynauTopHas Camocrositens
Sena (Tem) Bcero pabota Has paboTta
JI 113 JIP
1 2 3 4 5 6 7
Knaccudukanms
MHCTPYMEHTAIBHBIX METOJIOB.
AHanuTUYECKU CUTHAI.
OCHOBHBIC IPUEMBI TIEPEX0JIa OT
1 P pexo 10 | 2 4 4
BEJIMYMHBI AaHATUTHYECKOTO
CUTHaJa K KOHIICHTPAIlHH.
I'pagynpoBovHBIE PYHKITHH.
®DoH 1 cITOCOOBI €r0 CHIKEHUS




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 JeKINOHHOTO0 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, obOpatHOTO u
KOCBEHHOTO THUTpOBaHUA. KHCIOTHO-OCHOBHOE
TUTPOBaHHE. CranpmapTHBIE PacTBOPEL,
MIPUTOTOBJICHNE, CTAHAAPTH3AIMS U XpaHEHHE.
WNupukatopsl KHCJIOTHO-OCHOBHOT'O VYcTHbIi
Trrpimerpis tutpoBanus. VoHHas, XxpomodopHas, WOHHO- | ompoc. JIP
eCKIIe METOJIBI xpomModopHast Teopus WHINKATOPOB.
— CoBpeMeHHbBIE  TpENCTaBICHUS O  CBS3U
KHcnoTHO- OKpPAcKH BELIECTBA C 3JIEKTPOHHBIM CTPOECHUEM
OCHOBHOE ero MmoJiekyld. PT wuMHIMKAaTopoB, uHTEpBAI
TUTPOBAHHE. nepexonaa OKpackH. TpeboBanus K
WHAUKATOPaM, UX Kiaccu(puKamms.
KpuBble TUTpOBaHHS CHIBHBIX U CJIa0BIX YcTHbIi
KUCJIOT U OCHOBaHMi. PaKkTOpkl, Biusomue Ha | onpoc. JIP
BEJIMUMHY CKayka HAa KPUBOM THUTPOBAHUA. Peiir.x.p.
[Mpuanmn moxbopa wHAMKAaTOpoB. [Ipmemsr 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 | mporieccoB. CraHmapTHBIl ©u  (pOpMambHBIN
JIbHBIC PEMOKC-TIOTEHIIAAN, CBSI3b  MEXIy  HHMH.
peakmnn KOHCTaHTBI paBHOBECHUS PEIOKC-TIPOIIECCOB.
OxucnurensH | OKUCIUTETHLHO-BOCCTAHOBUTEIBHOE YcTHBIH
0- TUTpOBaHue, Kiaccuukanus. HWagukaropsl | ompoc. JIP




BOCCTAaHOBHUTE | PEIOKC-TUTPOBAHMUS,  HHTEpBal  Iepexoja
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 KOMIUIEKCOHOMETPHUYECKOIO YcTHbI
tuTpoBaHus.  DakTopel,  BIMsAOIME Ha | ompoc. JIP
BENMMUMHY CKauka TuTpoBaHus. OcHoBHble | PEHT.K.P.
MIPHUEMBI KOMIIJIEKCOHOMETPUYECKOTO Ned
TUTPOBAHUSL.

11 I'ereporennble  paBHOBECHSI. KoncranTsr YcrHbII
Ipomeccor pacTBOPUMOCTH. [Ipumepst pacuera | ompoc. JIP
OCaAXKICHHUA U | pacTBOPUMOCTH € YYETOM  Pa3IUYHBIX
COOCK/IHHUS. | dhaKTOpOB.

12 OcagutenbHoe TUTpoBaHue. Mertoasl Mopa, VceTHBIN

®onbrapaa, dasuca. WuaukaTopsl, yciaosus | omnpoc. JIP
NPUMEHEHUS, MeIIaoIIne VOHBI.
OcaiTeNbHO bespiHIUKaTOpHBIE METOABl  (DUKCHUPOBAHUS
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, U30MOP(HU3M.
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, pacucTt HGO6XOI[I/IMOFO




KOJM4ecTBa ocaauTens. Pacuer moreps 3a cuet
pPacTBOPHUMOCTH TIPH TPOMBIBAHUM  OCAJIKa.
[IpumeHeHue MeToa.

2.3.2 3aHsATHS CEMHUHAPCKOIO THUIIA.

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
ocHoBaHui. Berurcnenue pH B pactBopax amdonutos u 0ydepHbix pacTBopax. |padora 1

2. | KucnotHo-0CHOBHOE THTpOBaHKE. BrruncieHue pe3ynbTaToB VYcTHBIl onpoc.
TATPUMETPHUIECKOTO aHAIHM3a METOJIOM IIPSIMOT0, 0OPaTHOTO U KOCBEHHOTO KonTponbHas
TUTpOBaHus. KUCI0THO-OCHOBHBIE HHIUKATOPBL. KprBbIE TUTPOBAHUS. pabora 2
WnpnkaTopHble OIMOKHA THTPOBAHUSI.

3. | PaBHOBecHe B OKHUCIUTEIBLHO-BOCCTAHOBUTENLHBIX cUcTeMax. Penokce- YerHpIll  ompoc.
MOTEHIIHAN - CTAaHJAPTHBIHN, GopManbHbBIH. KOHCTaHTBI paBHOBECHS pellOKC- KonTponbshas
peaknuuii. [loTeHnnan B Touke IKBUBAJCHTHOCTU. IHIMKATOPHI OKUCIUTENBHO- (paboTa 3
BOCCTaHOBUTENFHOTO TUTPOBaHMS. KpHBbIE OKUCITUTENHHO-

BOCCTaHOBUTENIBHOTO TUTPOBaHMsl. OKUCIUTEILHO-BOCCTAHOBUTEIHHOE
TATPOBaHUE.

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 CO€IMHEHUH. [ paBUMETpUYECKUl aHaIU3. Y CIIOBUSA KontponbsHas
MOJYYEHUS KPUCTAJUIMIECKUX U aMOPHBIX 0caaKOB. OCHOBHBIC TIPUYHHBI pabora 4
3arpsi3HeHust ocakoB. [IpompiBanue ocankoB. Pacder konmdecTBa ocaauTers.

Pacuer moteps 3a cueT pacTBOPUMOCTH B IPaBUMETPUN
2.3.3 JlaGopaTopHbIe 3aHATHS He NPeAyCMOTPEHbI
2.3.4 3aHATHSA JIEKIMOHHOTO THTIA.
4 cemecTp
No | HammenoBauu ®dopma
pasze e Conepxanue pa3zaena TEKYIIETO
na paznena KOHTPOJIS
1 2 3 4
1 Knaccuduxary | OOumme  npuHuunbl ¥ Kiaccupuxanus YcTHBIN
us MHCTPYMEHTAIBHBIX METON0B. AHATUTHYECKUN omnpoc
WHCTPYMEHTa | CHTHAI. I'pagyupoBounsie byHKIUH.
JIBHBIX YyBCTBUTENBHOCTD " CEJIEKTHUBHOCTb
MCTOJOB. MeToauku. @OH, €ero MNPOUCXOXKACHHUE U
AfIaﬂHTquCK crocoObl  yMeHbIeHusi. OCHOBHBIE CITOCOOBI
Wi CUTHAJL

pacuera KOHIEHTpaluU
aHAIUTUYECKOr0 CUTHAJIA.

10 BCIIMYHHC




CoekTp  AJNEKTPOMArHUTHOIO  HU3IYYCHUS: VYcrHbiit
SHEPIHs, CIIOCOOBI €€ BBIPAXKEHHs; IUanasoHsl | ompoc. JIP
CrnexTpockon | JIEKTPOMAarHUTHOTO H3JyYEHUs, Tumel | KOHTP.pad.
HYECKHE SHEpPreTHYeCcCKuX mepexoaoB. OCHOBHBIE THIIBI
METOIbI B3aMMOJICHWCTBUS BEIIECTBA C W3JIYUCHHUEM.
aHanm3a. Knaccudpukanms CIIEKTPOCKOMUYECKUX
DnexTpomard | METONOB aHanu3a. CHEKTpbl HCIyCKaHusl,
UTHOE MIOTJIOIICHUS U PACcCESTHUS. ATOMHBIE CIIEKTPHI.
u3JIydeHHe | DHEPreTUYECKUE MepeXoibl. XapakTepUCTHKH
€ro CIIEKTPaIbHBIX JIMHUH. MonekynsipHbie
B3aUMOJIENCT CIICKTPHEI. CxeMbl OJICKTPOHHBIX ypOBHCP'I
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
coenmuHeHus. CHeKkTpalibHble TPHOOPBI, UX
KIJTACCH(UKAITHSL. Mecto " pOIb
CIIEKTPOCKOITMYECKUX METOJIOB B
AHAMUTUYECKOH XUMHH H  XAMHYECKOM
aHanmse.
ATOMHO-a0COpOIOHHAS CIIEKTPOCKOITHS. YcrHbII
Cxema npubopa. [lnamennas n orpoc
3JIEKTpOTEpPMUYECKas aToMu3alusa. cTouHuKn JIP
m3nyuenus. [IpaBuna Youmma. 3aBUCUMOCTD
ONTUYECKON TIOTHOCTH IUIa3MbI OT
KOHIIEHTpAIIH JIEMEHTOB B PacTBOPE.
®akTOopHl, BIUIIONINE HA TOYHOCTh aHaAIN3a.
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
CHEKTPO(OTOMETPHl AUCIIEPTUPYIOMIETO 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.

13



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 3aHATHS CeMHHAPCKOI0 THIA.
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4 cemecTp

dopMa TeKyLIeTro

No TeMbl MPaKTUUECKUX 3aAHATUI
KOHTPOJIS
1 3 4
1.|CnexTpodoTomeTprueckuii MeTO aHanKu3a. Beraucienue PacuetHble 3ananus. Y CTHBIN
PE3yIBTATOB CHEKTPO(HOTOMETPUIESCKOTO aHAITN3A., onpoc.Pelt.k.p.
Huddepennmanpaas crieKTpopoTOMETpHS.
2. |ATOMHO-abCOpPOLMOHHAS CIIEKTPOCKOTIHSI. VYcerasiil onpoc. PelT.x.p.
3. |[HUK-cnekrpockomnus. KadecTBeHHBIN U KONHYECTBEHHBIN YcrHbIi onpoc.
aHaJM3.
4. |ATOMHBIM SMHCCUOHHBIN CIIEKTPANbHBIA aHanu3. Pentreno- |V cTHBIN onpoc.PelT.k.p.
(1yopecLeHTHBINH METO] aHaIN3a.
5. |/lroMHHECIICHTHBIH aHAIN3. YceTHBI onpoc.
6. |[loreHunomerpusi. Pacuernsie 3a1anus. Y CTHBIN
onpoc.Pelt.k.p.
7. |Bonbrammnepomerpus Pacuernsie 3a1anus. Y CTHBIN
onpoc.Pelt.k.p.
8. |Kynonometpusi, 31eKTpOrpaBUMETPUSI, KOHTYKTOMETPHSL. PacueTHbie 3aanus Y CTHBIN
onpoc.PelT.k.p.
9. |Xpomarorpadusi. VYcrabiil onpoc. PelT.x.p.
10. [Macc-criekTpoMeTpus. XpoMaTo-Macc-CIIeKTPOMETPHSL. YcrHbIi onpoc.
11. |OcHoBHbIe 00BEKTHI aHaNMK3a. [IepcriekTHBEI pa3BUTHS YcrHbIi onpoc.

AHAIUTUYECKON XUMHUH

2.3.6. J1aGopaTopHble 3aHATHS B 4 ceMecTpe He NPeAyCMOTPEHbI
2.3.7 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0EKTOB)
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. Y4eOHUKH U 33JaYHUKH U3 CIMCKA OCHOBHOMU JINTEPATYpBHI.
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Brimmonnenue 1. MeTonnueckre peKOMEHIAIMH K OpTraHU3aINK Ay TMTOPHOU 1
WHAUBUAYAIbHBIX  |BHEAYJUTOPHOW  (CAMOCTOSITENBHOW) pabOTBl  CTY/IEHTOB:
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. [Ilounnok, 3.A. TemepnameB. MonexkyuspHas
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. AHaJIUTHYECKAsT 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. Y4yeOHUKH U 3aJaYHUKH U3 CIIHCKA OCHOBHOM JINTEPATYPBHI.

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 ¢ HApyIIEHUSIMH 3PSHHS:

— 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 Pa3dop MpakTUYecKuX 3amad. [IpeaqycMOTpeHbl KOHTaKTHBIE 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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NpUMEHSIeTCs O0CYXKIIEHHE pPe3yJbTaToOB pPadOThl CTYJICHUECKUX HCCIEA0BATEIbCKUX TPYII,
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.

st nui ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBS MIPEIYCMOTPEHA OpraHU3aLIMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JJIEKTPOHHOM MTOYTHI.

4. OIIeHO‘lHLIe METOAUYECCKHE MaTEPUaAJIbI

4.1 OueHouyHble cpeAcTBAa [JI1 TeKYylIero KOHTPOJIA YyCIEeBAeMOCTH W
MPOMEKYTOYHOM aTTeCTAUMHU

4.1.1. Bonpochbl K KOHTPOJIbHBIM M CAMOCTOSITEJILHBIM padoTam
CamocrosiTesibHas padora Nel

Imo TeMe ((MGTpOJIOFI/I‘IECKI/Ie OCHOBBI AHAJTUTHYECKOH XHUMHH»

OOBscHUTE CMBICI TapaMeTpa «TOYHOCTh XUMHUECKOTO aHAIIU3a».

YkaxuTe, 4eM OTJIMYAOTCS IOHATUS «CXOJIUMOCTb» U «BOCIPOU3BOAUMOCTBY.

Cucremaruyeckue OUIMOKH, UX UICTOUHUKH.

[TpaBUIBHOCTH PE3yIHTaTOB XMMHYECKOTO aHamn3a. Kakumu criocobamu MOKHO

IIPOBEPUTH NPABUIIBHOCTD PE3yJIbTaTa aHAINU3a?

B uem oTinune cucreMaTuyecKux OMMUOOK OT CIIydyalHbIX ?

6. Kakue BenTMUnHBI XapaKTepU3yIOT BOCIIPOU3BOAMMOCTb BEIOOPOUYHOI COBOKYITHOCTH
MAHHBIX XUMAYECKOTO aHajamn3a?

7. Ha3oBuTE MOCTOSTHHBIE TapaMeTPbl HOPMAJILHOTO pacIpe/IeIeHUs CIy4aiHoOM
BEJIMYUHBI.

8. Ha3zoBuTe OCHOBHBIE CBOWCTBA KPUBOI HOpMaIBHOTO pacripeenenus [aycca.

9. JlaiiTe onpeneneHne MOHATHAM: AUCIIEPCHUsT; CTAHAAPTHOE OTKIOHEHHE M OTHOCUTEIIHLHOE
CTaHJapTHOE OTKJIOHEHHE BEIOOPOYHON COBOKYITHOCTH; IOBEpUTEIbHAsI BEPOSTHOCTH;
JIOBEPUTENbHBIN UHTEpPBaAI?

10. Hammmmwrte ypaBHEHHUE JUISI pacyeTa JOBEPUTEIBHOTO HHTEPBAA

11. JTaiiTe onpexneneHue NOHATHS «rpoMax». Kakum o6pa3zoM u3 cepuu u3smMepeHui
UCKJIIOYAIOT TpyObIe TpoMaxu?

12. B ugem 3akirodaeTcst METOJ HaMMEHbIINX KBaapaToB? Kakum oOpa3oM nomydaror
ypaBHEHHE MPSIMOM I SKCIIEPUMEHTAIbHBIX 3HAYEHUI METOJIOM HaWMEHBIINX
KBaJpaToB?

13. JlaiiTe onpezaeneHue MOHATUSAM: IIpeiesl 0OHAPYKEHUS, OTKPhIBAEMbIII MUHUMYM,
IUana3oH N3MEPSAEMbIX KOHIIEHTPALUH, CEIEKTUBHOCTD, SKCIIPECCHOCTh AHAJIN3a;
AQHAJIMTUYECKUI CUTHAIT; «MJIeHTU(UKAIIMOHHBIA TapaMeTp.

14. TlepeurcnuTe KpUTEPUH BEIOOpA METO/1A aHAJIH3A.

15. 3Hayvamue g psl ¥ MpaBuia OKPYTIIEHUS YHCEeNl, BRIPAXKAIOIINX Pe3ysbTaT aHAIN3A.

16. Ennannel CU B aHanu3e: OCHOBHBIE, TPOU3BOIHBIE, BHECUCTEMHBIE (SKBUBAJIEHT, TUTP,
MOJIIpHasi KOHIIEHTPAIlsl SKBUBAJIEHTAa, MOJISUIBHOCTh U IP. ).

17.ITorpemtHocT! OTAEIBHBIX CTAUI U KOHEYHOT O pe3yibTara. CyMMUpOBaHUE
MTOTPEIIHOCTEM.

18. MeTponorndyeckoe obecredeHne KOHTPOJIsS COCTaBa BELIECTB U MaTEPHUAJIOB.

AP

o
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.

ATTGCTaI_[I/ISI U CTaHAapTU3alusd MCTOJUK.
AKKpeauTanusi aHATUTHYECKUX J1ab0paTOpUA.

PeiiTnHroBasi KOHTpoJbHas padora Nel

o Teme «Kucnomno-ocrnogHbuie peaxkuuuy

CdopmynupyiiTe 3aK0H JEHCTBYIOMINX Macc.

@DakTOopBl, BAUAIOLIIUE HA CKOPOCTh XUMUYECKUX PEAKLUH.

TepMoanHaMuyecKkass KOHCTaHTa paBHOBecHs. PaKTOPBbI, BIUSIOLIME HA €€ BEIUUNHY.
PeanbHast koHCcTaHTa paBHOBeCHs. CBsA3b C TEPMOAUHAMUYECKON KOHCTAHTOM.
daxtopbl, Bausope Ha BennanayKP.

VYcnoBHas koHCcTaHTa paBHOBeCcHs. CBA3b MEXY YCIOBHOM, peaibHON U
TEPMOJMHAMHYECKON KOHCTaHTaMu paBHOBecus. DaKTOPBI, BIMSIONINE HA BEIUUUHY
K.

AxtuBHOCTh HOHOB. Koo punment akruBHOCTH, CpeHmii KOAPPHUINEHT aKTUBHOCTH.
@DaKTOpbI, BAUAIOIINE HA BEIUYMHY KO (GUIIMEHTa AKTUBHOCTH.

WNonnas cuna pactBopa. Pacyetr moHHOI CHITBI pacTBOpa B KOA(PPHUIIMEHTOB aKTUBHOCTH
HOHOB. YpaBHeHus JleOas-Xrokkens u J[oBuca.

[aiite onpeneneHne KOHKYPUPYIOLIEH PEaKIIMK U IPUBEIUTE ITPUMEPDI
KOHKYPUPYIOIINX PEaKLUi I IPOLECCOB TUCCOLMALNN KACIOThI UM OCHOBAHMS
pPaBHOBECHS B T€TEPOI€HHOM CHCTEME; peaKkLMKU 00pa30BaHUS KOMILUIEKCHOIO
COEIUHEHMUS.

KoadduimenT KOHKYpUPYIOIISH peakiiiy U MOJIbHAs JT0JI HOHA. BriBemuTe ypaBHEHUE
JUIs pacyeTa MOJIbHOM J10JIM aHHOHA cJ1a00ii MHOTOOCHOBHOM KHMCIIOTHI .

Borunicnenue paBHOBECHON KOHIIEHTPALMU MOHA C UCIIOJIb30BAaHUEM MOJIBHOM 10111
win ko3 duuuenta koHKypupymouei peakiuu. Ilpumepsi.

KoHcTaHTa 1 cTeneHp JUCCOIMAIuU JIEKTPOIuTa. 3akoH paz0basiienust OcTBaibaa.
Cdopmynupyiite OCHOBHBIE 110JIOKEHUS Teopuil AppeHuyca, JIbtorica u YcaHoBUYa,
HA30BUTE UX OCHOBHBIE HEJJOCTATKH.

JlaiiTe onpenenenne KUCIOThl U OCHOBAHUS € TOUKHU 3pEHUS NPOTOIUTUYECKON TEOpUHU
bpencrena-Jloypu. [IpuBennre npuMepsl HEUTPAIbHBIX U 3aPSKEHHBIX KUCIOT U
OCHOBaHUM.

Uro Takoe conpsikeHHasi KUCIOTHO-OCHOBHAsI poTosnutudeckas napa? Ilpusenure
IIPUMEPBL.

Kakwue BemiecTBa Ha3bpiBatoTCsl aMmpunpoTHeIMU? Kakue paBHOBecHs Ha0It01al0TCS B
pactBopax amdonutoB? [IpuBeanure npumMepsl.

®akTophbl, BAUSIOLUIUE HA CUITY IPOTOIUTOB. BHYTpeHHUE U BHElIHNE (PAaKTOPBHI.
IIpumepsl.

JaiiTe onpenenenre NpOTOreHHBIX, MPOTOQUIbHBIX, aM(UITPOTHBIX U allPOTOHHBIX
pactBoputenei. [Ipuenure npumepsl.

[TpuBenuTe npUMeEpHl U HAMUILUTE YpaBHEHUs peaklUii B3aUMOJCHCTBUS KUCIIOT U
OCHOBaHMHU C aM(PUIIPOTHBIMU PACTBOPUTEISIMHU.

KakoBa posb pacTBOpUTENS B IPOSIBICHUN KUCIOTHBIX WJIM OCHOBHBIX CBOICTB
npotonuToB? B yem 3akimovaercs nuddepeHnupyolee 1 HUBEIUpYlollee AeHCTBIE
pactBopurenein? [IpuBennure npumepsl.

Kakas peakuus HazbiBaeTcs aBronporonn3oM? Ilpusenure npumepsl. Uto Takoe
KOHCTaHTa aBTONPOTOIN3a?

Yro Takoe noHBI TMOHUSA U nuaTa? [IpuBeaure npumepsl

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

Yto Takoe BOAOPOIHBINA U THAPOKCUIIbHBIN NoKa3aTesnn? Kak OHU CBA3aHbBI MEXKAY
coboi?
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24.

25.

26.

27.
28.
29.
30.
31.

32.
33.

34.

35.
36.

UYro siBiIieTCsl MEpOM KUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBOpoB? [louemy ogHO
U TO e 3HaueHue pH B cpesie pa3HBIX pacTBOpPHUTENEH MOXKET COOTBETCTBOBATH MO0
KUCIIOH, 1100 1IeT0YHON i HeHTpainbHOi cpene? [laiite onpenenenue, kKakue
PacTBOPBI CYUTAIOTCS KUCIBIMU, IIETOUYHBIMU, HEHTPaIbHBIMU.

Jaiite onpeneneHre KOHCTaHThI KUCIOTHOCTH, KOHCTAHTBI OCHOBHOCTH, [IpuBenuTe
IPUMEPBHL.

BriBeuTe ypaBHEHUE, yCTaHABIMBAIOIIEE CBSA3b MEXK/Yy KOHCTAHTAMU KUCIOTHOCTH U
OCHOBHOCTH ISl CONPS>KEHHOM MPOTOIMTUUECKON Taphl.

Kakwue pacTBopsI Ha3biBatoTCsS OydepHbIMu?

O0bsicHuTe MexaHu3M Oy(pepHOro AeHCTBUS Ha KOHKPETHOM IpUMeEpeE.

Bydepnas emxocTs. @akTOpHI, BIUSIONINE HA BETHUUHY Oy(hepHOi eMKOCTH.
BreiBenute hopmyny mis pacuera pH 6ydeproro pactsopa.

BreiBenute opmymy mns pacuera pH pactBopa ciaboii KUCIOTHI (C1adoro OCHOBAaHUS)
JUIs ciryvaeB, korna a <5 %, a>5 %.

BriBenute Gopmyiy mis pacyera pH B pacTBOpe CepHOI KUCIIOTHI.

Briseaure popmyny ans pacueta pH B pactBope amponura. [lpusenure npumepsl
IPOTOJIUTOB ¢ aM(POTEPHBIMU CBOHCTBAMH.

B kakux ciydasx npu pacuere pH pacTBOpoB KHCIOT U OCHOBAaHUN MOKHO MpeHeOpeb
ABTOIPOTOJIM30M PACTBOPHUTENS, U B KAKUX CIIydasX HEy4YeT HTOTO MpoIiecca MpUBeIeT
K CEpPbE3HBIM OIHUOKaM?

YpaBHeHHE 2IEKTPOHENTpanbHOCTH. [Iprmepsl.

VYpaBHeHue MatepuansHoro 0ananca. [Ipumeps.

Tunosble 3a1a4M K PeMTHHIOBOII KOHTPOJIbHOH padoTe Nel

1. Pacuer pH B pacTBOpax CHJIBHBIX U CJIa0BIX IPOTOTUTOB O€3 yueTa NOHHOM CHITBI
pPacTBOPOB.
2. Pacuer pH B pactBopax amdonuToB.
3. Breruucnenue pH B OydepHbIX pacTBOpax.
4. Cocrapnenue OypepHBIX pacCTBOPOB € 3aJJaHHBIM 3HaUeHUEM pH.
PeiiTuHroBasi KOHTpoJibHAas paGora Ne2
1o teme «Kucnomuo-ocnognoe mumpoganuey

1. Ha3zoBuTe OCHOBHBIE METPOJOIMUYECKHE XAPaKTEPUCTUKU TUTPUMETPUUYECKOIO METoJa
aHanmm3a (AMana3oH OMpeAeNseMbIX KOHIIEHTPAIMH, ITOTPEITHOCTH, HIKHIOK T'PaHHILY
OTIpeIeNIIEMBIX CO/IePIKaHUIN)

2. Ha3zoBuTe OCHOBHBIE JOCTOMHCTBA M HEIOCTATKN THTPUMETPUIECKOTO METO/Ia aHAJIH3a.

3. Ilepeuncnure  OCHOBHbIE  TpeOOBaHUS, MpEeabSBISEMbIE K  peakiusM B
TUTPUMETPUIECKOM METO/IE.

4. JlaiiTe onpezaeneHre OCHOBHBIM CIIOCOOaM TUTpOBaHUs (MpsiMoe, 0OpaTHOe, 10 METOLy
3aMeIIeHus ).

5. Uro Takoe mepBUYHBIE CTaHaapTHble BemectBa? Kakue TpeGoBaHusS K HHUM
MPEABSBISIIOTCA?

6. Ha3zoBuTe 0OCHOBHBIE CITIOCOOBI TPUTOTOBIIEHUS CTAaHIAPTHBIX PAaCTBOPOB.

7. Kakue pacTBOphl Ha3bIBAIOTCA BTOPHUYHBIMH cTaHAapTHeIMU? Kakum oOpasom
YCTaHABJIMBAIOT UX TOYHYIO KOHIIEHTPAIUIO?

8. HazoBute ocHOBHBIE paboune pacTBOpa B KUCIOTHO-OCHOBHOM THUTPOBAHUHU. YKaXHTE
BEIIECTBA, IO KOTOPHIM TPOBOAAT CTAaHAAPTH3AIMIO ATUX pacTBOpoB. Hamummre
YpaBHEHUS PEAKIIUM.

9. JMaiiTe ormpeleneHue THUTPOBAHUS MO CHOCOOy MMIETUPOBAHUA U IO CIIOCOOY
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.
217.

28.

29.

30.

=

OTJIEIbHBIX HABECOK.
[aiite ompezneneHue ClAEAYOIIUM IMOHATHAM: THUTP pacTBOpa; TUTP pPacTBoOpa IO
OTlpeNesieMOMY BEIIECTBY; OSKBHBAJICHT BEIIECTBA; (PAKTOp OSKBHBAJICHTHOCTH;
MOJIIpHasl KOHIEHTpalus 5SKBUBajJeHTa; MaccoBas jaois. Ilpusenurte dopmynsl,
CBS3BIBAIOILIUE 3TU MOHSITHSL.

N3510UTE OCHOBHBIE MOJ0KEHNUSI HOHHOM TEOPUU KUCIOTHO-OCHOBHBIX MHIUKATOPOB U
€€ OCHOBHbBIE HEJIOCTATKHU.

OcHoBHBIE MOJNIOKEHHUSI XPOMO(DOPHON TEOPUU MHIMKATOPOB U OCHOBHBIE HEAOCTATKU
9TOU TEOPUH.

OcHoBHBIE MOJIOKEHHSI HOHHO-XpoMOo(hopHOiT Teopuu. Tayromepuzanud. Juccounanus
uHAMKaTopa. KaxyIascst KoHCTaHTa KUCJIIOTHO-OCHOBHOT'O MH/IMKATOPA.

[aiiTe onpeneneHue MHTEpBalia Mepexoia OKPaCKU KUCIOTHO-OCHOBHOIO MHIAMKATOPA,
pT.

Yro Ttakoe xpomodopbi? Aykcoxpombl? IlokakuTe O3TH TpyNmbl B XHUMHYECKUX
dbopmynax geHondTanenHa, METUIOpaHXa, mapa-HuTpodeHoa.

Hamumure crpykTypHble (opmyibl o0eux TayToMepHbIX ¢dopMm deHondTaienHa,
METHIIOPAHKa, Napa-HUTPO(deHoIa U OOBACHUTE MEXaHU3M U3MEHEHMSI OKPACKH ITHX
WHJUKATOPOB.

CBs3p MHTEpBala Iepexoja OKpPAacKd KHUCIOTHO-OCHOBHOIO HHAMKATOopa MU €ro
Ka)KYIIEICs KOHCTAHTBI.

Kakue QaxkTopsl BIMSIOT Ha HWHTEPBAI II€peXo/a OKPACKH KHCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

HazoBute OCHOBHBIE TpeOOBaHHs, TIPEABSABISEMblE K  KHCIOTHO-OCHOBHBIM
WHJUKATOpaM.

Ha3oBure OCHOBHBIE TIpyMNmbl KHUCIOTHO-OCHOBHBIX HWHIMKATOPOB, YKAXKUTE HX
XpoMO(DOpBI.

Kak MeHsieTcs BenMurMHa CKayka Ha KpUBOW THUTPOBAaHUS OT: a) KOHLEHTPALUU
pacTBOpoB; 0) KOHCTAHTHI TUCCOLMAIMU KHUCIOT WJIM OCHOBaHUI; B) TeMIiepaTypbl?
OTBETH MOTUBUPYHTE.

KaxoBbl npenienbHble 3HaYeHUsI KOHLIEHTPALUK TUTPYEMbIX BELIECTB, a TAKKE KOHCTAHT
KHUCJIOT U OCHOBAHUI, IPU KOTOPHIX HAa KPUBOM TUTPOBAHUS HAOJII0/1a€TCsl CKAuOK?

[Ipy KakoM YCJIOBHUM BO3MOXXHO pa3felbHOE THUTPOBAHUE CMECH KHUCIOT (MU
MHOTOOCHOBHBIX KHCJIOT M MHOTOKHCIIOTHBIX OCHOBaHUM) 1o cryneHsm? OTser
MOTUBUPYWTE.

Kak MoxHO oTTUTpOBaTh (GOCPOPHYIO KHUCIOTY MO TpeThel crtyneHu? HaszoBure
OCHOBHBIC IPHEMBbl THUTPOBAHUS OYEHb CIAOBIX KUCJIOT M ocHoBaHMWil. IlpuBeaure
PUMEPBHL.

Kak onpenenauTts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THIPOKApOOHAT-UOHBI?
Kak onpenenauts npu COBMECTHOM MTPUCYTCTBUHU KapOOHAT- U THIPOKCH/I-UOHBI?
HazoBuTe OCHOBHBIE THIIBI HMHIUKATOPHBIX OMIMOOK B  KHCIOTHO-OCHOBHOM
tutpoBanuu. Kak onpezensercs 3Hak nHAuKaTopHOM ommOku? [IpuBennure npuMepsl.
PaccuuTaiiTe BeIMYMHY CKayka Ha KPUBOM THTPOBAaHUS CNa0ON (CHJIBHON) KUCIIOTHI
CHWJIbHBIM OCHOBaHHEM; cjaboro (CHJIBHOTO) OCHOBaHUS CHJIBHOM KHUCJIOTOM.
OOBsCHUTE TPUHIIHI TOA00Pa UHIUKATOPOB.

MoxHO 1M B KadecTBE€ TUTPAHTOB MCIIOJIB30BaTh Clladble KUCIOTHI U OCHOBaHUS?
[Touemy?

s xakux neneil NpUMEHSIeTCs METOJI KMCIIOTHO-OCHOBHOIO TuTpoBaHus? IIpuBeaure
IIPUMEPBL.

Tunoegsle 3a0auu K peitmuHzo60il KOHMPOIbHOU padome Ne2
Boruncnenue pH pacTBOpoB B mporiecce KHCIOTHO-OCHOBHOTO TUTPOBAHUS.
Pacuer ckauka U KpUBOHN TUTPOBaHUS CHIIBHBIX M CIIA0BIX KUCIOT U OCHOBaHUIA.
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3.

Brruncnenue WHANKATOPHBIX OIINOOK TUTPOBAHUA.

4. BpluncieHne pe3ynbTaToB MPSMOTo, 00PaTHOTO M 3aMECTHUTEIHFHOTO KHUCIOTHO-OCHOBHOTO
TUTPOBaHUS.
5. PacdeTsl Ipu MPUTOTOBJICHUU PACTBOPOB HEOOXOIUMON KOHIICHTpauu. TUTp, MaccoBas 10,

MOJIIpHAsi KOHIIEHTPAIUs SKBUBAJIEHTA U MIEPEX0]] OT OJHON KOHIIEHTPALUU K APYTOH.

N

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.
23.

24,

25

PeiiTuHroBasi KOHTpPOJILHAsA padora Ne3

o TeMe «OKucaumeibHo-60CCHAHOBUM EJIbHOE mumpoeanue

CrannapTHbIi 1 GOpMaTbHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN noTeHmai. Kakas
CBSI3b MEXKIY HUMU?

Y CTpoUCTBO rajlbBAHUYECKOIO 3JIEMEHTA, IIPUMEPHI.

Kakum 06pa3om 1o BequunHe CTaHAAPTHBIX MM (POPMaIbHBIX IOTEHIIMAJIOB MOXKHO
CYIUTh O HAIIPABJIEHUU PEIOKC-peaKun’?

Hanummure ypaBHenue HepHcTa U MOSICHUTE CMBICIT BXOJALIUX B HETO BEJIIMYUH.
BiisiHue MOHHOM CHJIBI HAa BEJIMYUHY 3JIEKTPOJAHOIO IIOTEHINANIA.

BausiHue KOHKypUpYIOLIeH peakiuyu KOMILIEKCOOOpa30BaHuUs C yUaCTHEM OKHCICHHOM
(BoccTaHOBIIEHHOW) (DOPMBI Ha BETUYHHY JICKTPOTHOTO ITOTSHITHATIA.

Bausinue koHKypupyrolei peakiuu o0pa3oBaHusl MaIOPACTBOPUMBIX COETUHEHUH C
y4acTUEM OKHCIEHHOM (BOCCTaHOBJIEHHOM) (JOPMBI HA BEJIMYUHY AJIEKTPOJIHOTO
IOTEHLIANA.

Bimstnue pH Ha BenmmuuHy 37€KTPOAHOTrO MOTEHINANA.

BeiBenute popmyny /i pacuera KOHCTAaHThI pAaBHOBECHUS! OKUCIIUTEIBHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

Kak MOXHO M3MEHUTD HAIPaBJIECHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakuun?
@®akTOophl, BAUSIOLUINE HA BEJIMUNHY CKauKa Ha KPUBOIM TUTPOBAHUSL.

ITpuBenuTe npUMeEpsl IPUEMOB YBEJINYCHUS CKauKa TUTPOBAHMS.

B kakux cinyyasx KpuBas CHMMETPUYHA, a B KAKUX aCHMMETPUYHA OTHOCUTEIIBLHO
TOYKH SKBUBAJICHTHOCTH?

WNnaukaTopsl penokc-tutpoBanus. Kiaccuukanus, TpeOboBaHMs K MHAUKATOPAM,
IIPUMEPBL.

NHuTtepBan nepexoia OKpacKu peoKC-HHAUKATOPOB, pT.

Beruucnenue ommoboK pejoKC-TUTPOBAHUS.

Jaiite onpenenenne cieayomuM MOHITHIM: UHIyIIUPOBAaHHAs OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHAS PEAKLUS; aKTOP: HHAYKTOP; aKLENTOP.

Kakum o6pa3om onpezensercss GpakTop SKBUBAJIEHTHOCTH U MOJISIpHAs Macca
DKBHUBAJIEHTA [UIsl BELLIECTB, BCTYNAIOUINX B PEAKIIUU OKHCIEHUSA-BOCCTAHOBIICHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBATEHTHOCTH JIJIsl OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIIUiA, B TOM YHCIIE TIPOTEKAIONINX ¢ ydacTHeM HoHoB H30",
OH'u np.

Hanummre ypaBHeHuUs1 peaklui, MIPOTEKaIOIIKX B pacTBOpax AU(EeHUIaMUHa MPH €ro
MCIIOJIb30BaHUU B KaUECTBE PEIOKC-UHINKATOPA.

[TlepmanranaToMeTpusi; ypaBHEHMS], JIEXKALME B OCHOBE MCIIOIb30BaHUS IIEpMaHIaHaTa
KaJiust B KadecTBe okucautens. [Ipuanabl n3menenus tutpa pacteopa KMnQOg.
IIpumenenue merona. [Ipumepsl.

[TpuroroBneHue, XpaHeHue u crangaptu3amus pacrsopa KMnOs.

Nonometpusi. [IpurotoBienue, XpaHeHHe U CTaHAAPTU3ALMS PAOOYMX PACTBOPOB.
[TprunHBI U3MEHEHUS TUTPA pacTBOpa TUOCYIb(aTa HaTpHs Bo BpeMeHH. [IpumeHenue
METO/1a, IPUMEDPBI.

WuaukaTop B METOJIe HOAOMETPUU, OCOOEHHOCTH €T0 MPUMEHEHHS.

. luxpomaromeTpus. Y paBHEHHE, JIeKallee B OCHOBE MeTona. [Ipurorosnenue
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pabouero pactBopa, UHAUKATOPEI. [IpuMeHeHre MeTo .
Tunoevie 3a0auu

Pacuer ckauka Ha KpUBOM PENOKC-TUTPOBAHUS U IOTEHIMAIA B TOUKE
9KBUBAJIEHTHOCTH;

Boruncnenue pe3ynbTaToB peJOKC-TUTPOBAHMUS;

Onpeznenenue MOJISPHON Macchl SKBUBAJICHTA U (JaKTOPa SKBUBAJIEHTHOCTH
yuactHukoB OBP;

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

vV VV V

PeiiTuHroBasi KOHTpPOJILHAs padora Ned

no reme «Ocadoumenvhoe u KOMRNIEKCOHOMempuuecKoe mumpoeanue. Fpaeumempu}l»
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IIpousBeneHne pacTBOPUMOCTHU. Y CIOBHOE, PEAIBHOE U TEPMOJMHAMUYECKOE
IIPOU3BENICHUE PACTBOPUMOCTH. Y CIIOBUS UX IPUMEHEHHUSI U1l pacueToB. B3anMocBs3b.
PactBopuMOCTh MaiopacTBOPUMBIX coelnHEeHUM. CBs3b pACTBOPUMOCTH C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

Bimmstnue pH Ha pacTBOpHMMOCTE MaIOPACTBOPUMOI'O COEAVMHEHUS.

BnusiHue 0JHOMMEHHOTO HOHA HA PACTBOPUMOCTH MAJIOPACTBOPUMOIO COEIUHEHUS
BiistHue MOHHOM CHIIBI PaCTBOPA HA PACTBOPUMOCTh MAJIOPACTBOPUMOIO COEUHEHUS
BnusiHne KOHKYpUPYIOLIIUX peakuil Ha paCTBOPUMOCTb MaJIOPACTBOPUMOIO
COCIMHEHMUS.

Cdopmynupyiite ycinoBust 00pa3oBaHMsI U PACTBOPEHUS OCAIKOB.

Bimstnue temneparypsl Ha paCTBOPUMOCTb MaJIOPACTBOPUMOTO COCITMHEHMS.
Cdopmynupyiite ycinoBus npeBpalieHnus MEHEe PaCTBOPUMOI0 COeIMHEHMs B Ooee
pacTBOPUMOE.

BnusiHue npuposl pacTBOPUTENS HA pACTBOPUMOCTH MaJOPaCTBOPUMOTO COEIMHEHUS.
®uKcUpoOBaHHE KOHEYHON TOUYKHM TUTPOBAHUS 110 METOy Mopa. Y clloBHsI IPUMEHEHUS
WHJUKATOpa, ONpeAeIIieMble BEIECTBA.

N3noxwute cymHocth MmeToaa @osbrapaa . YKaxuTe yCIOBHUS IPUMEHEHUS METO/IA,
HA30BUTE ONPEACIIAEMBI HOHBI.

N306pa3urte cTpoeHne MUIIEIUIBI M TPAHYIIbI Ha IPUMEPE KaKOro-1100 KOHKPETHOTO
COCIMHECHUS.

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

[TpumeHeHue aicOpOLIMOHHBIX MHIMKATOPOB AJIsl PUKCUPOBAHUS KOHEYHOM TOUKU
TUTPOBAHUS.

besbHnKaTOpHBIE METO/1bI (PUKCHPOBAHUS KOHEUHOM TOUYKU TUTPOBAHUSI.

Pacuer kprBOl 0CaAUTENIBHOIO TUTPOBAHUS.

DakTOpBI, BIUAIOIMIYE HA CKAYOK TUTPOBAHHUS.

B kakux ciaydasx KpuBasi 0CaguTENbHOIO TUTPOBAHUS OKa3bIBACTCS CUMMETPUYHOM, a B
KaKHX CIIy4assX aCUMMETPUYHON OTHOCUTEIBHO TOUYKH SKBUBAJIEHTHOCTH?

[aiite onpenenenue cieyromuM NOHATUAM: KOMIUIEKCHOE COEJUHEHNE; XEIIaT;
BHYTPUKOMIUIEKCHOE coelnHeHne; OTHOPOAHONUIaHAHBINA U Pa3HOPOAHOIMTaH AHBIN
KOMIUIEKC; MOJUSAAEPHBIA 1 MOHOSIAEPHBIN KOMILJIEKC; IEHTaTHOCThINTaH/1a;
KOOPJAMHALIMOHHOE YHCIIO.

KakoBa nmpupoja XUMHUYECKUX CBSI3€M B KOMIUIEKCHBIX COEIUHEHUSAX ?

KoHcTaHTBl YCTOHYMBOCTH M HECTOMKOCTH KOMILIEKCHBIX COCTUHEHUH: 0011He;
CTyIleHYaThle; TEPMOIMHAMUYECKHUE, peallbHbIE, YCIOBHbIE. CBSI3b MEXI1Yy HUMH.
®DakTOpBI, BIUAIOIINE HA YCTOMUYUBOCTh KOMIUIEKCHBIX COCAMHEHU.
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Cpennee nUraHgHOE YHCIIO, CTETICHh 00pa30BaHUs KOMIUICKCA.

[IpuBenuTe npuMeEpPHI UCITOIB30BAaHNS KOMIUIEKCHBIX COETMHEHHM 111 MACKUPOBAHMS
MEUIAIOIMX MOHOB B KAYECTBEHHOM AaHAJIU3€ U TUTPUMETPUUYECKOM METO/IE
KOJIMYECTBEHHOTO aHAJIM3a.

[IpuBenuTe mpuMeEpPHI UCIIOIH30BAHUS KOMIUIEKCHBIX COCIMHEHHH JIs1 ONpeIeeHUs
3JIEMEHTOB.

Hanummure xumudeckne GopMyIibl BOKHEHITUX KOMITJICKCOHOB.

KakoBsl ocooenHocTH B3anmoaecTus D/TA ¢ noHamu MeTayioB?

KakoBa nenaratnocts DTA?

KakoBa cBsA3b MEX 1y peajbHOM, YCIOBHOM U peaibHOM KOHCTaHTAMH YCTOMUYHUBOCTH
TPUJIOHATOB METAJIJIOB?

Kakum 006pa3om paccuuThIBacTCsl MOJIIpHast Macca dkBuBasienTa DJ[TA?

BriBenute Gpopmyiy it pacyeTa MOJIBHOM J10JIM HOHA Y48 YCIIOBUAX
MIPOTOHUPOBAHUS.

BriBenute Gopmyny i pacdera MOJIBHOM IO METAJUIA B YCIIOBUSAX MPOTCKAHUS
KOHKYPUPYIOILIEH peaKkIMi KOMILIEKCOOOpa30BaHHUs.

Pacuer kprBOM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS.

@akTOophl, BIUSAIOIINE HA BEIMYMHY CKAYKa HA KPUBOW KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUA.

MeTaninoxpoMHble HHAUKATOPBL. MeXaHu3M UX JIeHCTBUS, TpEOOBaHUS K UHIMKATOPAM.
[IpuBenuTe mpuMeEpHl METAUIOXPOMHBIX HWHIUKATOPOB.

Kak M0>XHO MOBBICUTh CEIEKTUBHOCTh KOMILIEKCOHOMETPUYECKOTO TUTPOBAHHUS?
[IpuroroBnenue u cranaaptusaius padbounx pactsopos D TA.

OOBsICHUTE CYITHOCTD MPSIMOT0, 0OPATHOTO U BBITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHus. [IpuBeanre npuMepsl MpUMEHEHUS
OCHOBHBIX TPUEMOB TUTPOBAHMUS IJIs1 OPE/ICTICHUSI KATHOHOB U aHUOHOB.
TpeGoBanwmsi K BeCOBOH opme U PopMe OCaKICHUS.

YcioBus noydyeHus: KPUCTAJUIMYECKUX U aMOP(HBIX OCAIKOB.

[TorsiTHe 06 OTHOCUTEIIEHOM MEPECHIIICHUH U €TI0 BIUSHUH HA MTPOLECC MOTYICHHS
OCaJIKOB.

[IpombiBaHME OCaIKOB. YpaBHEHHUE MPOMBIBHOM KUKOCTU. TpeOoBaHMs K TPOMBIBHBIM
KUJKOCTSIM.

Pacuer konuuectBa ocanutens. TpeOoBaHUS K OCATUTEIISM.

[IpuunHbI 3arps3HEHUST OCAIKOB.

Tunoevie 3a0auu
Brrancnenue pe3ysibTaToB KOMIZICKCOHOMETPUYECKOTO U OCAUTEILHOTO TUTPOBAHUS.

Brruncaenue PE3YIbTATOB I'PABUMCTPHUICCKOI'O aHAJIN3a.

Pacuer PACTBOPHUMOCTHU MAJIOPACTBOPHUMBbIX COCI[I/IHGHI/Iﬁ 10 JaHHBIM O I1P.
OHpeI[CHCHI/IC PaCyYC€THLIM TYTEM BO3MOXKXHOCTH BbINIAACHUA OCa/IKa B 3a/IlaHHBIX YCIIOBUAX.
Pacuer KPHUBBIX KOMIIJICKCOHOMCTPHUYCCKOI'O TUTPOBAHUS.

4 cemecTp

PeliTuHroBasi KOHTpoIbHast padora Neb5

1o TeMe «Cnekmpockonuueckue memoowvt ananuzda. Aocopoyuonnas cneKmpocKkonus»

B3auMopeiicTBue BemecTBa C IJIEKTPOMArHUTHBIM HM3Jy4Y€HHEM B BHIUMOM UM YD

00J1acTAX CHEeKTpa.

[losicHuTe 3Ha4YeHWE CHEAYIOINX IIOHATHUW: DSHEPreTHYECKHE YPOBHH, OCHOBHOE

(HOpMaJIbHOE) COCTOSIHME, BO30YKJIEHHOE COCTOSHHE, IOIJIOIIEHHE, MCITyCKaHuE,
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10.
11.

12.

13.
14.
15.
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22.
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24.

25.

26.

27.

($OoTOH, IyTMHA BOJHBI, YaCTOTA, BOTHOBOE YUCIIO, CIIEKTPaIbHAs JTMHUS, HHTEHCUBHOCTb
CHEKTPAJIbHOM JIMHHUM, 3aCEIICHHOCTb YHEPIreTUYECKUX YPOBHEH, CIIEKTD INOIVIOIICHHUS,
CIEKTpP UCITyCKaHHUSI.

OOBscHUTE IMPOUCXOKICHUE CIEKTPOB HCIYCKaHHMs (IMHCCHOHHBIE) M IOIJIOLICHUS
(abcopOIOHHBIC) AaTOMOB, MOJICKYJI, HOHOB, SII€p C O3ULUN KBAHTOBOUM TEOPHH.
Kakue Tumel 1nepexomoB B MOJEKYJE€  BbI3bIBAIOTCA  IOIJIOLIEHHEM )
yIBTPapuOIETOBOTO, 0) BUIUMOTO, B) HHPPAKPACHOTO H3ITYICHUS?

Kakue u3 yka3aHHBIX YacTUI[ UMEIOT B CIIEKTpe JIMHKH, a Kakue nonockl: K*, Na, CO,
Ar, Ny, Ba(OH)z, MnO4 ,CH3 ?

OCHOBHOH 3aKOH IOIVIOIIEHHS 3JIEKTPOMAarHUTHOTO M3JIydeHus. EquHuLbl n3MepeHus
Kod((UITMEHTA MTOTIIOMICHUSI.

dusnueckuil cMbICI MOJIIPHOTO K03((HUIIMEHTA TOTIIOLICHHUS.

Kakumu BenuuMHAMM XapaKTEPU3YIOTCS IOJIOCHI IIOIVIOIIEHHUS B MOJIEKYJISIPHBIX
abcopbumoHHbIX cnekTpax? Kakas pazHUIa MeXJy UCTUHHBIM U CPEIHUM MOJIIPHBIM
KOA(HUITUEHTOM TOTIIOIICHHS?

Ha3oBure OCHOBHBIE NpPUYMHBI OTKJIOHEHHs OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUIECKOM METOJIE aHAIH3A.

CriekTp MOTJIOIIEHUS U OCHOBHBIE (DOPMBI €r0 IPE/ICTAaBICHHUS.

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

IIpu kakux JUIMHAX BOJH  CJIEAYeT M3MEpSITh  ONTHUYECKYIO  IUIOTHOCTb
pacTBOpoB mpH  (POTOMETPUYECKOM  aHAIM3€ CMECH  BEIIeCTB, €CIH  HX
CIIEKTpPBI NOIIOUICHHSI HAKJIa[bIBAIOTCS IpYr HA Apyra?

[aiite onpezneneHne ONTUYECKOM INUIOTHOCTH, IOTJIOLIECHHUS, IPOIYCKAHUSA. YKaXUTE
B3aMMOCBSA3b MEKY STUMH BEINYMHAMH.

Kak wu3meHuTCs onTHuYeckas IUIOTHOCTh U IPOMYCKAaHWE PAacTBOPA, €CIU €ro
KOHLIEHTpalusl YMEHbIIUTCS B 2 paza?

VYkakuTe 1uanazoH AJUH BOJIH BUAMMON 00JIacTH CHEKTPA.

[Tepeuncnure 0OCHOBHBIE CIOCOOBI MOHOXPOMATH3AIMU U3TY4YEHUS.

Kakne ycTpoicTBa MOTYT CIY)KWUTh JETEKTOpaMH M3JIy4deHus B BuaumMond u YD
obmactsax?

KakoB mpuHmun mnoadopa CcBETOQWIBTPOB TMpPH MPOBEIEHUU (POTOMETPUUECKHUX
U3MEpEHUT?

Cxema ®OKa.

OCHOBHBIE OTJIIMYUS CTIEKTPO(POTOMETPOB OT (POTOIIEKTPOKOIOPUMETPOB.

OcHOBHBIE TUIIBI KPUBBIX (POTOMETPUUYECKOTO TUTPOBAHUS.

KakuM 00pazomM MOXHO ONpeAessaTh KOHLEHTPALUIO IBYX WM Oojiee OKpAIIeHHBIX
COEIMHEHUH MPU UX COBMECTHOM MPUCYTCTBUN?

MeToapl onpenencHusi CTEXHOMETPUIECKUX COOTHOLIEHUH B MOJIEKYJIaX KOMILJIEKCHBIX
COCTUHEHUH.

Omnpenenenue KOHCTaHT YCTOWYUBOCTH KOMILIEKCHBIX COCIMHEHUN
CHEKTPO(HOTOMETPUUECKUM METO/IOM.
Omnpenenenue KOHCTaHT KHUCJIOTHOCTH (OCHOBHOCTH) peareHToB

CHEKTPO(HOTOMETPUUECKUM METOJIOM.

Ha  omnom  pucynke B KoopauHatax  A-iu3o0pa3ute  MPOU3BOJIbHBIN
CHEKTp TIOMIOMIEHUs (OTOMETPUPYEMOro  pacTBopa (MMeeT OJHYy IIOJIoCy
HOTJIOIIEHHS) U CIIEKTP MOTJIOIEHNs CBETO(UIBTPa, HEOOXOAUMOTO I aHAJIN3a ITOTO
pacTtBopa.

Kakue 3akoHBI JIeXKaT B OCHOBE CIEKTPO(OTOMETPUUECKOTO OIpeNeeHUs] KOHCTAHT
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28.

29.

30.

31.
32.

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

41.
42.

43

XUMHYECKHX PaBHOBECUI?

Onrtuueckasl TIOTHOCTh pacTtBopa kodemna (M = 212,1), comepxkamiero 1,000 mr
npororupoBaHHoi Gopmbel kodenna B 100,0 mi, pasra 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 Ma ocBeTHIIM CTaHAApTHBIME Tpuemamu U no6aBuB 0,1 M H,SOy,
pasz6aBmwiu 10 500,0 M. OnTryeckasi IIIOTHOCTh 3TOTO PAacTBOpa B TEX K€ YCIOBHUSAX
paBaa 0,415. Paccumrtaiite MONSpHBIA KOI()(UIMEHT MOTIOMIEHUS KOpEHHa U €ro
coaepxanue (T/Kr) B Kode.

MonsipHblii K03 (UIIMEHT MOTJIONIeHUs KoMIuIekca Be ¢ anerunaneronom mpu 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 MmIoTHOCTH Ha crekTpodoromerpe npu |1=10,0 cm. MunumansHOE
3HAYCHHUE OINTHUYECKON IIJIOTHOCTH, KOTOPOE MOXKHO H3MEpPUTh C HEOoOXOIUMOU
TOYHOCTBIO, cunTath paBHbM 0,010. M.m.(Be)=9,01.

Ontuueckass tiotHocte 0,15 M mukpara Hatpus B 1M NaOH, o0ycnosiennas
MOTJIOIICHUEM MMHKpaT-HoHA (MMMKPUHOBAs KHUCI0Ta He morjomaer) paBHa 0,419. B Ttex
ke ycJoBUAX onTudeckas miotHocTh 0,30 M pacTBopa MMKpPUHOBOM KHCIIOTHI paBHA
0,531.PaccunraiiTe KOHCTAHTY KUCIOTHOCTH MMKPUHOBOM KUCIIOTHI.

Ha yem ocHoBaHa uaeHTU(PUKAIMS BEIIECTB CIEKTPATIbHBIMU METO1aMuU?

Cxema HK-cnektpodoromerpa. OCHOBHBIE OTJIMYUS OT CHEKTPO(YOTOMETPOB B
Buaumoin u MK-ob0nacTax.

Bzaumopeiictue BemectBa ¢ MK-uznyuyenwem. BanentHeie u nedopmanroHHbIC
KOJIeOaHusI.

Kone6anwus, aktuabie B UK-cniektpe.

[TonsiTe O AUMNOIBHOM MOMEHTE OTIEIbHBIX XHUMHUYECKHUX CBSI3€H M JAUIOIBHOM
MOMEHTE MOJIeKyJ. M3MeHeHne JUMOILHOr0O MOMEHTa MOJIEKYN 3a CYEeT BAJICHTHBIX U
neGOpMalMOHHBIX KOJIEOaHUI aTOMOB.

Ocnosuble TuMnbl getektopoB UK-u3nyuenus. Mcrounnku UK-uznyuenus.

Kakoli mapameTp cBsi3aH ¢ KOHLeHTpauuen BemiectBa B meroae MK-cnexkrpockonuu?
Kakum 00pa3om ero onpeaensroT?

[TpuunHbl oTKIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa mnpu B3aumonelcTBuUn
BELIECCTB ¢ UK-uznydenuem.

CnocoObl moaAroToBku npo0 k aHanusy B metoqe MK-cnexrpockomnuu.

[Mpunun metoga AAC. Cxema aTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETpA.

OcHoBHbIE UICTOYHUKH H3TydeHUs B MeTosie AAC.

Atomusatopel B Meroae AAC. Ilpoueccel, mnporekarone B aToMU3aTopa.
[Tpeumy1iecTBa ANEKTPOTEPMUIECKOMATOMU3ALUY TIepe] MIITaAMEHHOM.

. OcHOBHBIE HCTOUHUKY MorpenHocTeil B MeTozie AAC u criocoOs! 60pbOBI C HUMHU.

Tunosnle 3axaun

1. BhlunciieHHE KOHIICHTpAIMKA BEUISCTB ¢ NMPUMEHEHHWEM NPHUEMOB  T'PaJyHMpPOBOYHOrO rpaduka,
CTaHIapTHOH T00aBKH, OTPAaHUYMBAIOIINX PACTBOPOB, CTAHIAPTHBIX JT00aBOK.
2. Pacder amamna3zoHa ompenensieMbIX KOHIICHTpAITHil.

1.

2.

PeiiTuHroBasi KOHTpoIbHast padora Ne6

1o TeMe «Cnekmpockonuueckue memoovl aHAnu3a.
Memoovl ImMuccuonHOl CREKMPOCKONUNY

[TpoucxoxaeHne TUHEHYaThIX aTOMHBIX CIEKTPOB HcHyckaHus. OOBSICHUTE, MOYEeMY
SMHUCCHOHHBIN CIEKTP TOPA3/0 CI0KHEE a0COPOIIMOHHOTO.
CyIIHOCT, aTOMHOTO AMHUCCHOHHOTO CHEKTpalpHOro aHamuza. Cxema mpubopa.
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Crektporpadsl U CIEKTPOMETPHI.

OCHOBHBIE aTOMH3aTOPHI U UCTOUYHUKH BO30YKaeHus B metozie DCA.

Kauectennsiit 9CA. Pacmmdposka criektpos. [Tocineqnue nuHum.

Kakue osnekTpoHHBIE TMepexoAbl HasbBalOTCsA pe3oHaHcHbMH? [lowemy mpu
ONpENIEJICHUN  DJIEMEHTOB B  IJIAMEHHO-OYMUCCHOHHOM  aHAJINU3€  HMCHOJB3YIOT
PE30HAHCHBIE JIMHUM, COOTBETCTBYIOIIME TIEpexoJaM C MEepBOro BO30YXKIACHHOIO
ypoBH:?

B kakyto o0nacth crekTpa OyIyT CMeLIaThCsl pe30HAHCHBIE JIMHUU B CIIEKTpax aTOMOB
B paaxy Na—Mg—-P?

[Touemy [yisi KauyeCTBEHHBIX  AHAIUTUYECKUX  ONpEAENCHUH  PEeKOMEHAYIOT
MCIIOJIb30BaTh AYTOBOH pa3ps, a 1Jid KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipu kakoM cmocobe reHepanuu (Miams, Jyra MOCTOSHHOTO TOKa, MCKpa)
CIEKTpaJIbHBIC TUHUH OyIyT IIupe?

[IpuronHa M Ayra TOCTOSHHOTO TOKa WJIM BBICOKOBOJBTHAsT MCKpa B KadecTBe
HEIUTAMEHHOTO aToMH3aTopa B aTOMHO-abcopOImoHHON crekrpomerpuu? OTBeT
MOTHBHUPYHUTE.

Kakoit u3 MeTomOB TpPUTOJEH /I TMPOBEACHHUS TMOJHOTO KayeCTBEHHOI'O aHaIM3a:
ATOMHO-3MUCCHOHHBIN WJIK aTOMHO-a0COPOIIMOHHBII?

Kakue (akTopsl BIUSIOT Ha CTEIIEHb ATOMU3AIMH BEIIECTBA B TUIAMEHU ?

Kakoit POLEHT aTOMOB OTIpEIETISIEMOTO AIIEMEHTa y4acTBYeT B
GbOpMHpPOBAaHMHM  QHAIMTUYECKOTO  CHUTHAJ]a a) B IUIAMEHHOM 3IMHCCHOHHOMU
CHEKTPOMETpHH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUU B TIAMEHU?

Kak yBenuuuTh AUCCOLMAIINIO OKCHUIOB U THAPOKCHIOB METAIOB, OOPa3YIOIIUXCS B
niameHu?

Kax Bnuser noHu3amusi aToMOB B IJIJAMEHU Ha PE3YJIbTaThl OMPEEICHUS JIEMEHTA a)
ATOMHO-3MHCCHOHHBIM METOJIOM, 0) aTromMHO-aOcopOuMoHHBIM MeTtofoM? Kakumu
npueMaMy MOKHO MOJaBUTh MOHU3AIMIO aTOMOB?

Kakue roprounme cmecu HCHONB3YIOT ISl OINpeAeieHHs IIEIOYHBIX M IIEI0YHO-

3eMEJILHBIX 3JIEMEHTOB METOIOM IMUCCUOHHOU dboromeTpun
miaMeHu?
Kaxkou u3 JIBYX METOJIOB: IJIAMEHHO-IMUCCUOHHBII W aTOMHO-

abcopOUMOHHBIN MpeanouTuTeseH 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, BIUAIONIME HA WHTEHCHBHOCTH OTAEIHHOU
CIIEKTPaJIbHOMN JTUHUH.

IToueMmy B MeTOAE AaTOMHOM OSMHUCCHOHHOM  CHPEKTPOCKONHMU  HCIOJB3YIOT
OTHOCUTEJIbHYI0 HMHTEHCUBHOCTb CIEKTPAJIbHON JIUHUU? HazoBute ycnoBus
TOMOJIOTMYHOCTH CHEKTPAJIBHBIX JTMHUH.

HazoBure ¢akropsl, BIusONIME HA UHTEHCUBHOCTD CIIEKTPAJIbHOM JIMHUU.

HazoBute ananutndeckue curHaisl B Mmetoge DCA, CBSI3aHHBIE ¢ KOHLEHTpALUe Npu
¢dororpaduyeckoil ¥ HOTOANEKTPUUECKON PETUCTPALIUN CIIEKTPOB UCITYCKaHMUSI.
CymHocTs MeTo/1a POTOMETPUH TUIAMEHH U €T0 IPUMEHEHHE.

Ha uyemM ocHOBaH KayeCTBEHHBI aHaNU3 B PEHTICHO-(IYOPECHEHTHOM METOoje
aHanmu3a? KakoBbl 0COOEHHOCTHM B3aUMOJICHCTBUSI BEIECTBA C PEHTICHOBCKUM
U3JIy4eHHEM?

Yro Takoe NepBUYHOE PEHTIEHOBCKOE n3nydeHue? Topmo3Hoe nznyuenue? Bropuunoe
bayopeciieHTHOE U3ydeHne?

Kakue mapamerpsl cBA3aHbI C KOHIEHTpalUeld B METO/E PEHTTeHO-()IyOpEeCeHTHOrO
metona ananu3a? Kakue Bbl 3Haete cmocoObl mepexoma ot BenuuuHbl AC K
KOHIIEHTPALUU B 3TOM METOJE?
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27.

28.
29.
30.

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

37.
38.

39.
40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

[Toyemy wHCIIONB30BAaHME PEHTICHOBCKOT'O H3JIydeHHUs HanOojee IenecooOpa3Ho s
TSDKEJIBIX 2JIEMEHTOB?

Cxema peHTIreHo-(hIyopEeCIIeHTHOTO aHaTTN3aToPa.

OCHOBHBIE THIIbI IETEKTOPOB PEHTT€HOBCKOI'O M3JIy4€HUs, UX IPUHLUI JCHCTBHUS.
JromunecneHnus. [Ipupona dromuHecHeHTHOro u3nydeHus. Kiaccuduxanus
JFOMHHECUEHIIMH 110 AJIUTEIbHOCTH CBEYEHUS.

Huarpamma S1610HCKOTO. BHyTpeHHss konBepcusi. KonebarenpHas penakcamus.
[Touemy criekTp (pryopecreHIIMN He 3aBUCUT OT JUIMHBI BOJIHBI BO30YKJatOIIEro cBera’?
OxapakTepu3yiTe OCHOBHBIE MEXaHU3MBI (DITyOPECLICHIUH.

Kakue BemecTBa 001a/1a10T CIIOCOOHOCTBIO (PIIyOpecipoBaTh B BOJHBIX pacTBOpax?
3akoH Crokca-Jlommens. IIpaBuiio 3epkaibHON cuMMeETpHUH JIeBmnHa.
OHepreTMYecKuii M KBAaHTOBBIM BBIXOA (UIyOpPECUEHLMH, HX 3aBUCHUMOCTb OT
pa3IuYHbBIX (PAaKTOPOB.

Yro Gosibiie: YHEPTeTUYECKUI WITM KBAaHTOBBINA BhIX01 (piryopectienunuu? [Touemy?
Tymienne TIOMHHECHEHIMU: KOHICHTPALIMOHHOE;, TEMIIEpaTypHOe; OOYCIOBIEHHOE
HOCTOPOHHUMM BELIECTBAMH.

KauecTBeHHBIN TIOMUHECLICHTHBIA aHAJIN3.

KonnyecTBeHHBIN TIOMUHECIIEHTHBIN aHanu3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpOBaHus. DIIyOpeClIEHTHbIE HHUKATOPHI.

[TpuGops! B MOMuHECLIEHTHOM aHaiu3e. Cxema GuryopuMerpa.

UeMm o0bsAcHSIETCS Oosiee BHICOKAsI CEJICKTHBHOCTD JIIOMUHECIICHTHBIX METOOB aHAIN3a
no cpaBHeHHIO ¢ ¢oromerpuueckumu? Ilouemy QuryopecleHTHbIE METOJbl aHaIu3a
YyBCTBUTEIbHEE POTOMETPUUYECKUX?

[Touemy mnpu  (ayopecueHTHBIX ONpEAETCHMUSX MPEIbSBISAIOT  HOBBIILICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

[Touemy BuA cnekTpa (uIyOpecLEHIMH He 3aBUCHUT OT JJIMHBI BOJHBI BO30YKIAAIOLIETO
U3ITy4eHus?

[Touemy rpaayupoBOUYHBIA Tpaguk NpH (IYOPECLEHTHBIX ONpPENEICHUsX JHUHEEH B
OTrpaHMYEHHOM MHTEpBaJie KOHIIEHTpaLii?

Kak U3MEHseTCs UHTEHCUBHOCTh ¢byopecueHIH npu HOHMXEHUU
TeMIeparypbl?
[Touemy nammy HakaauBaHUS PEOKO MHCIONB3YIOT B  KAaueCTBE HCTOYHMKA

U3ITy4eHUs B QUIyOpeClIeHTHOM aHainze?

Kakne xapakTepHUCTHKH JIIOMUHECIIEHIIUN 3aBUCAT OT JUIMHBI BOJIHBI BO30YKIArOIIEro
CBeTa U mouemy?

Yro Gosbllie: KBAHTOBBIM MM SHEpreTHUecKuil Beixo (ayopecuenuun? Ilouemy?
[IpuMeHeHHe SMHUCCHOHHBIX CIIEKTPAIBHBIX METOMOB aHANNW3a, WX CPaBHUTEIbHAS
XapaKTepUCTHKA.

Tunoevie 3a0auu
Brruucnenue KOHIEHTpAIM BEHIECTB C MPUMEHEHHWEM TMPUEMOB TPaTyHUPOBOYHOTO
rpaduka, cTaHAapTHOU AOOABKU, CTAHIAPTHBIX JOOABOK U JIp.
Ornpenenenre KOHIEHTpAMi ABYX (MM OoJiee) OKpAaIlIeHHBIX KOMIOHEHTOB MPH HX
COBMECTHOM IIPUCYTCTBHH.
Pacuer nuana3zona omnpeaensieMbIx KOHIIEHTPAIUH.

PeiiTuHroBasi KOHTpOJILHAs1 padora Ne 7
ITo Teme «JeKTPOXUMHYECKHE METOAbI AHAJIHU32)

1. SHCKTpOXI/IMI/I"ICCKaSI sJeiika. ['aaIpBaHUYECKUM >JIEMEHT. 3HCKTpOJ'II/ITI/I‘-IeCKaH sTYeHKa.
PaBHOBeCHBIC U HEPaABHOBECHBIC NPOUECCCHI B SJICKTPOXUMUUCCKHUX sTIYCHKaX.
2. SHCKTpO,Z[BI CpaBHCHHUA U HU3MCPHUTCIIBHBIC 3JICKTPOABI.
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3. NoHoOOMEHHBIE U AJIEKTPOHOOOMEHHBIE AJIEKTPOAbI B MOTEHIIMOMETPUH. MeTauinyecKue

anektponbl I u Il pona.

OnwumuTe NpUHIUI paboThI XJI0PCEepPeOPSHOTO U KATOMEIBHOTO AJIEKTPOAOB.

5. Hanumure ypaBHeHHME peaklMH, MpOTeKaronel Ha xjopcepeOpsHOM (KaaoMeabHOM)
aJIeKTpojie U ypaBHeHUE HepHcTa, onuchiBarolee NoTeHUall 3TOro AEKTPOAaA.

6. KakoB npuHIHI ACHCTBUS METATMYCCKUX 3JeKTpoa0B 1 pona? Kakue MeTayibl IPUTOIHBI
JUISL U3TOTOBJICHUS! UHIUKATOPHBIX 3JIEKTPOAO0B?

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

8. M300pa3ure cxeMaTH4HO SA4YEIKY, COCTOSIIYIO U3 HACBIIIEHHOIO KaJOMEIbHOTO AJIEKTPOaa
(xaTo/1) ¥ BOJOPOAHOIO 3JIEKTPo/Aa (aHO/), TO3BOJISIONIYIO U3MepATh pH pacTBopa.

9. Yto Takoe MOTEHIMAI KHUJIKOCTHOTO coeanHenus? Kak ero ceectu K MUHUMYMY?

10. Kak ycTrpoeH MeMOpaHHBII (MOHCEIEKTUBHBIN) 3JEKTpoa?

11. Kakue tunbsl MeMOpaH NPUMEHSIOT AJI U3TOTOBJICHUS HOHCENIEKTUBHBIX AIEKTPOI0B?

12. Yto Takoe Ta304yBCTBUTENbHBIC 3J1EKTpoabl? IIpuBennuTe MpUMEpH 3JEKTPOJOB IS
onpenenenus CO,, SO, n HF u onummre npuHum ux paboThl.

13. Iloyemy pH-4yBCTBUTENBHON SBISETCS TOJBKO XOPOUIO BBIMOYEHHAS CTEKJISTHHAS
MeMOpaHa?

14.Yto Takoe noteHuuan acuMMeTpun? KakoBbl BO3MOKHbBIE IPUYMHBI €70 BOSHUKHOBEHUS?

15.Ha3oBuTE OCHOBHBIE HCTOYHUKH OMIMOOK IpU U3MEpeHUH pH CTEKISTHHBIM 3JIEKTPOIOM.

16.Yrto Takoe (hepMeHTHBIE SJIEKTPOIBI U ISl KAKUX IIeJIei OHU MCIIONB3YIOTCA?

17.1lpuBeaute npuMepbl HHAUKATOPHBIX 3JIEKTPOAOB /ISl IOTEHIIMOMETPHUECKOTO TUTPOBAHUS
C MHCIIOJIb30BAaHUEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX; B)
OCaIUTENIbHBIX PEaKIUil.

18. B xakux KOOpAMHATaX MOXHO TOCTPOHUTH KPUBYIO TOTEHIIMOMETPHYECKOTO TUTPOBAHUS?

19. Or xkakux (akTOpOB 3aBHUCUT M KaKO€ CBOWCTBO XapakTepuszyeT Kod(h( UIUEHT
CEJIEKTUBHOCTU MOHCEIEKTUBHOIO 3J1eKTpoaa?

20.KakuM o0Opa3oM MOXKHO ONpPEAeIUTh KOA(D(PHUIIMEHT CEIEKTHBHOCTH HOHCEICKTUBHOIO
anexkTpoaa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO U MOSICHUTE CMBICIT BXOSIINX B HETO BEJIMYUH.

22. Kakuie OCHOBHBIE IPUYMHBI TIOJSIPU3AIIIH AJIEKTPO 0B BEI 3HaeTe?

23. BeiBeniute ypaBHeHME mojsiporpaduyeckoi BoiHbL. UTO Takoe MOTEHLUAN MOJYBOJIHBI U
MOYEMY OH XapaKTepu3yeT NpUpoy AenospusaTopa?

24. Kakoil mapameTp B METO/€ BOJbTAMIIEPOMETPUH CBsSI3aH C KOHIEHTpaunuen BeriecTBa?
Kakwue criocoObl onpenenenns KoHIeHTpauuu Bel 3Haere?

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

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

27. Yem ompenensieTcst BU KPUBOH aMIIEpOMETPHUYECKOTo TUTpoBanus? [IpuBeanuTe mpumepsi.

28. Kak ycTpoeH Kanaroouuil pTyTHbIH 3J1€KTPOJI U KAKOBBI €r0 JOCTOMHCTBA U HEJJOCTaTKH?

29. louemy B KadecTBE MOJSAPU3YEMBIX OJEKTPOJOB B METOAE BOJBTAMIIEPOMETPHH
UCTIOJIB3YIOT 3JIEKTPO/IbI ¢ MaJICHHKOW TOBEPXHOCTHIO?

30. Hanmummre ypaBHeHue VTbKOBHYA M IOSICHUTE CMBICI BXOSIINX B HETO BEJTMUWH.

31. [louemy mpOBEACHUIO H3MEPEHUH B METOAE Mosiporpaduu MeHlaeT pPacTBOPEHHBIH
kucnopon? Kak ot Hero nzbasmnsitorcs?

32.J171s1 yero UCHoAB3yIOT B METO/1aX BOJIbTAMIEPOMETPUU (POHOBBIN DIEKTPOIUT?

33. s kakux Tenedl B METOAax TPSMOM IOTEHIIMOMETPUH HCIIONB3yeTcs (DOHOBBIMA
AIIEKTPOJIAT?

34. Ot xakux (pakTOpOB 3aBUCHUT BEIIMIMHA TIOTSHIIAANIA TIOTYBOJHBI?

35. [Touemy B BOJIBTAMIIEPOMETPHH CHJIAa TOKA JOCTUTAeT MpeAerbHOro 3HaueHus? OT Kakux
(akTOpOB 3aBUCUT BEJIMUMHA TMPEAETbHOTO TOKa?

36.0OcHOBHBIE TPUEMBl AMIIEPOMETPHUECKOr0 TUTpOBaHMs. KpuBble amiepoMeTpuuecKoro
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TUTPOBAHUS.

37.Chopmynupyiite 3akoHbl Dapanes.

38.M3mMepeHre KOIUYECTBA 3JICKTPUUECTBA B KYJIOHOMETPUIECKOM TUTPOBAHHH.

39.IIpuBenuTe npuMep rpaBUMETPUYECKOrOKYJIOHOMETpa (Ta30BOro, THTPALIMOHHOTIO0).

40.Yepe3 mociie0BaTeIbHO COSAMHEHHBIE MEPHBIN U cepeOpSHbIA KyJTOHOMETPHI MPOITYCTHIH
1 K anextpuuectBa. Kakoro merana BbIAEIUTHCS OOJIBLIE U BO CKOJIBKO pa3?

41.PaccunraiiTe BpeMs, HeoOxoaumoe mis Beiaenenus 99,9% Cd uz 20,0 ma 0,1 M CdSOg4
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 XMMHUYECKHX pPEAKIMA MOXHO MCIIOJIB30BaTh B KYJIOHOMETPHUYECKOM
TUTPOBAHUN?

44 Kak omnpenenuTbh  KOJWYECTBO IEKTPUUYECTBA B METOAE INPAMOH KYJIOHOMETpUHU
rpaduueckuM metogoM Mak-Hesuna-beiikepa?

45.Kakue npoOiembl, XapakTepHble Ul KIACCUYECKOM TUTPUMETPHUH, YCTPAHAIOTCA IPH
MCII0JIb30BaHUU 3JIEKTPOr€HEPUPOBAHHBIXTUTPAHTOB?

46.Kak MOXHO YCTaHOBUTb KOHEI] KYJIOHOMETPUYECKOTO TUTPOBAHUsI?

47.C KaKkoil 1eNpl0 MPOBOJAT MPEIBAPUTENBHBIN 3JEKTPOIN3 B METO/I€ KYJIOHOMETPUYECKOTO
TUTPOBAHUA?

48.IIpuBeuTe TMPUMEPHI KyJTOHOMETPHUECKOTO THUTPOBAHUS: ) AJIEKTPO-TEHEPUPOBAHHBIMHU
OKHCIUTENSIMH; 0) 3JEKTpOreHepupOBaHHBIMUBOC-CTAHOBUTENISIMU; B) C HCIOJIb30BAHUEM
peakuuii ocaXaeHNUs U KOMIUIEKCOOOpa30BaHus; I') C UCIIOJIb30BAHUEM PEAKINI KHUCIOTHO-
U3MEPEHUs?0OCHOBHOTO B3aMMOIEHCTBHSL.

49.Kakue (pakTopbl BIUSIOT Ha KAY€CTBO BECOBOIM (POPMBI B METOJIE AIEKTPOTPAaBUMETPUH?

50.CyuHocTh MeTOJa BHYTPEHHETO JIEKTPOJIN3a, €r0 JOCTOMHCTBA U HEIOCTATKU.

51.IlpuMeHeHue MeToaa 3NEKTPOrPaBUMETPHUHU JUIsl pa3JelIeHNs U KOHIICHTPUPOBaHUSI.
52.KakoBbl OrpaHHMUYEHHs METO/1a 31eKTporpaBuMeTpun? Kakumu npudrMHaMu OHU BbI3BAaHbI?
53.Kakue (hakTopsl BAUSIOT HA BEIHMYUHY YACITBHOU 3JIEKTPOIPOBOJHOCTH pacTBOpa?
54.M300pa3ure cxemMy YCTaHOBKHM Il MU3MEPEHMsI JIEKTPOIIPOBOIHOCTH PACTBOPOB.

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

56.Kakue  TpeOoBaHUS  MNPEABABISIIOTCA K peakuusM, UCHONb3yeMbIM  JIJIs
KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

57.0mpenenenne KOHCTAHT PaBHOBECHS METOI0M KOHIyKToMeTpHuu.IIpumepsl.

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

59.Kakoii BU1 MMeeT KpHuBas KOHIYKTOMETPUUYECKOIO TUTPOBAHMS CMECH CHIJIBHOM M ciaboif
KUCJIOTHI? OT yero 3aBUCUT (hopma TaKoil KPUBOM?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCI moxHO
b depeHIIMPOBaHHO ONpeenTh coJiep)kaHue o0oux KOMITOHEHTOB
KOHJYKTOMETpU4eckuM TuTpoBaHueMm pactBopom HCI? Kakoit BuI HMeEOT KpHBBIE
TUTPOBAHUA cMecei?

Tunoewie 3a0auu

1. Pacyer paBHOBecHbIX KoHIeHTpauuid u pH uyepe3 3Hauenune OJ[C ranbBaHHYECKOTO
DIIEMEHTA.

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

3. Pacuer KOHIEHTpauuMi 1O JaHHBIM IOTEHIMOMETPUYECKOTO U aMIIEPOMETPUYECKOTO
TUTPOBAHUS.

4. PacueT KOHIEHTpAIMH Yepe3 rpaynpOBOUHBIN IpaduK, 10 METOLy CTAaHIAPTHON JOOABKH U
OJIHOTO 3TaJIOHA B TOTEHLHOMETPUH U BOJIbTAMIIEPOMETPHH.

5. Pacuer KOHCTaHT paBHOBECUS IO pe3yJibTaTaM MOTEHIMOMETPUUYECKUX HW3MEPEHUH Hu
METOJIOM BOJIbTaAMIIEPOMETPHUHU.
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6. Mcnonp3oBaHue ypaBHEHHsT HMKOIBCKOTO Ui pacdyeTa OTHOCHTEIBHBIX IOTIPEIIHOCTEH
MOTEHIMOMETPUYECKUX U3MEPEHUH B IPUCYTCTBUH MEUIAIOIIUX HOHOB.

PeiiTnHroBasi KOHTpoJbHas paGora Ne§
IIo Teme «MeToabI KYJJOHOMETPHH, KOHAYKTOMETPHU. XpoMaTorpapuieckne MeToIbl
a”naamn3a. Macc-cnnekTpoMeTpus. XpoMaToMacc-ClieKTPOMeTPHs»

1. Kakum o6pa3om kinaccuuuupyroT xpomarorpaduyeckre METOAbI aHanu3a?

2. Hapucyiite xpomarorpammy cmecu coequnenuii A,B u C npu ¢poHTaIBEHOM criocooe
MOJyYEHUs, €CIH KO HUIMEHTHI pacupeeseHus yBeTuunBatoTcs oT Bemectsa A k C.

3. Kakue BenMuuHBI XapakTepu3yroT 3(p(eKTHUBHOCTH Xpomarorpaguueckoi KOJIOHKHU?
Kakum 00pa3om ee MOKHO OBBICHTB?

4. KakuM o0pa3oM 3aBUCHUT BpeMs yJIE€pKUBAHUsI OT paCTBOPUMOCTH 3TOTO COETUHEHUS B
MOJIBIKHOM (paze?

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

6. Kak onenuBaroT 3 eKTHBHOCTH pa3AeieHus B XxpoMaTorpapuu?

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

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

9. M3noxuTe OCHOBHBIE TIOJIOKEHUS KOHIICTIIIUN TEOPETHUECKUX TApPEJIOK U €€ OCHOBHBIE
HEJI0CTaTKU.

10.ITocrpoiite rpaduk 3aBucumocT BenmumdrHbl BOTT OT cKOpocTH mOTOKa B Ta30BOi
xpomarorpadumu.

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

12.HazoBUTE OCHOBHBIC NPUEMBI MEPEXO0Jla OT BEJIWYMHBI AHATUTHYECKOTO CHTHAJA K
KOHIIEHTPAllM1 B MeTOJlax ra3oBoil xpomarorpapuu u BOXKX.

13.B kakux ciydasx B KOJHMYECTBEHHOM XPOMATOrpa(uuecKoM aHalU3€ HCIOJb3YIOT
momans nuka? Beicoty nuka?

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

15.M3n0xuTe cymHocTh MeTO1a uAeHTU(duKauu no Kosauy.

16.1306pa3uTe NpUHIMIHATIBHYIO CXEMY I'a30BOr0 Xpomarorpada.

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

18.HazoBuTe OCHOBHBIE THITHI JETEKTOPOB B MeToge BOXX m  m3nmoxuTe OCHOBHBIE
HPUHIUIBI UX pabOTHI.

19.HazoBuTe 0CHOBHBIE OJOKH, BXOJAIINE B CXEMY KHJIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3MOKHOCTH U ITpenMyIecTBa Mmetoaa BOYKX?

21.KakoBa poJib TOJNSAPHOCTH HETOABIKHONW (pa3bl MpH pPa3leIeHUH OPraHuYeCKUX
BELIECTB?

22 .Kaxue TpeOoBaHUS MPEIBSIBISIOTCS K MOIBMKHBIM M HETIOABIKHBIM (pa3aM B METOJIE
ra3oBoii xpomarorpadun?

23.CpaBHUTE pa3Mepbl XpomarorpaguuecKkux KOJOHOK; 3€peH COpOEHTa; CKOPOCTh
MOTOKA MO/IBMKHOM (pa3bl B METOJ1aX Ia30BOI U )KUIKOCTHOM XpoMaTorpapuu.

24 Kakue TmperMyIecTBa JaeT MPOrpaMMHpPOBAHWE TEMIEpaTypel B  Ta30BOH
xpomarorpadun?

25.M3noxuTe npuHOWT uaeHTH(GUKanuy BemecTs B Metoge TCX.

26.Ha ueM ocHOBaH KOJIMYeCTBEHHBIN aHanu3 B Metoge TCX?

27.Yto takoe kodppumment Rs? OT kakux (axTOpOB OH 3aBUCUT?

28.135105%k1Te CyITHOCTh METO/1a HOHOOOMEHHON XpoMaTorpagpu.
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29.Ha3oBuTe OCHOBHBIE TUITHI HOHOOOMEHHBIX MaTEepPHAaJIOB.

30.Yro Takoe 0OMeHHasi €éMKOCTb HOHOOOMEHHUKA?

31.M310uTe NPUHLIUI METOJIa MAaCC-CIIEKTPOMETPHH.

32.IlpuHuunuaneHas cxema Macc-cnekrpomerpa. Monunzanus.

33.IIpuHUMIIBI  pa3AelieHus HWOHOB C pa3jIMYHBIMU Maccamu. [IpuHIMI AeWCTBUS
MarHUTHOI'O Macc-CIIEKTPOMETpa.

34.Kakum 00pa3oM MOXXHO ONPEACIUTh MOJIEKYISIPHYI0O MacCy H  CTPYKTYpPY
OpPraHUYECKOT'0 BELIECTBA MacC-CIEKTPOMETPUUECKUM METOJ0M?

35.KauecTBeHHBIiH aHaM3 W KOJMYECTBEHHBIE HW3MEPEHHUS B METOJE Macc-
cnekTpoMerpun. O0GIacTH NPUMEHEHHUS.

36.KakoBbI TOCTOMHCTBA 1 BO3MOKHOCTH HCKPOBOM MacC-CIIEKTPOMETPUU?

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

38.B kakux oOnacTsaX aHaJIMTUYECKOM XMMHHU LEJIecOOOpa3HO MCIOJIb30BaTh Macc-
CHEKTPOMETPUUECKUNA MeTO1?

Tunoewie 3a0auu:

1. Beluucnenue pe3ynbTaTOB aHAIM3A O PE3YJIbTATAM MPSIMBIX KYJTOHOMETPUUECKUX
U3MEPEHUI U KYJTOHOMETPUYECKOI'O TUTPOBAHUSI.

2. OmnpezneneHrne WHACKCOB YACP)KUBAaHUS BEIIECTB 110 PE3yIbTaTaM XpOMaTOrpapruIecKux

A3MEPEHUM.

Pacuer onTumanbHO# cKOpoCTH TIOIBIKHOM (Da3el o ypaBHeHUI0 Ban-/[eemTepa

Omnpenenenne KOHIEHTPAIMI BEIIECTB [0 pe3ylbTaTaM XpOMaTorpapuiecKux

U3MEPECHU.

How

Camocmoamenvhnasn paboma
M0 aHAJMTHYECKOH XuMnH, 4.2 no teme: «IIpodoordop. IlpodGonoaroroska. Metoan! pasieneHust
U KOHUeHTpupoBaHusl. KuHeTH4YecKkHe U TeCT-MeTOAbI AHATU3A».

1. TlpuHnMnO KWHETUYECKUX METOA0B aHanmu3a. CKOpPOCTh XUMHUYECKOW pEaKIuu.

@DaKTOpbI, BIUAIOIINE HA CKOPOCTh PEAKLIUH.

TpeboBaHMs K WHAWKATOPHBIM PEAKITUSIM, TPUMEPHI.

MeTozp! TaHT€HCOB, (PUKCUPOBAHHOTO BPEMEHH, (PUKCUPOBAHHON KOHIIEHTPAIIHH.

Kartanutnueckue KHHETHYECKHUE METO bl aHAIN3a, UX IPUHIUI U 0COOEHHOCTH.

®epmeHTHI: TpUpona (EpMEHTOB, KiaccH(UKAIUs, TNPUHIWAN WX JCHCTBUS U

IPUMEHEHHE B XUMUYECKOM aHaJIn3e.

6. TecT-MeTOabl XUMHUECKOTO aHAIIN3a, UX TPUHIIMIT U TOCTOMHCTBA. OCHOBHEIE PEaKIIHH,
Jekaliue B OCHOBE TecT-MeTOA0B aHanu3a. [Ipumeps! TBepabix Hocuteneil. CrnocoOb
3aKpeIuIeHus] peareHTOB Ha TBepoM HocuTene. [IprMeHeHre TecT-MeTo0B aHah3a.

7. OcHoBHBIE 3Tanbl aHanu3a. GakTopsl, 00yCIOBIUBAIOIINE BHIOOP METO/Ia U METOJIUKU
aHam3a.

8. Ommbku npo6ooTdopa. PakTopsl, BIUSAIONIME HA BEIMYUHY OMIMOOK MpobooTOopa.

9. IpencraBurenbHOCTh MPoOBI. Cokpamienne mpod. CrocoObl TOMydeHUs CpeaHeH
npoObl, nepBUYHas 00paboTKa U XpaHEeHHUe Mpoo.

10. OT60p P00 TOMOTEHHOTO U TETEPOTEHHOTO COCTABA.

11. OcHoBHBIE cIIOCOOBI MepeBoja MpoObl B (opMy, HEOOXOTUMYIO IS JAHHOTO BHJIA
aHanmuza. Cyxoe u «MoKpoe» o3osieHue. CruiaBieHue ¢ MIaBHAMM.

12. CnocoOsl nHTEHCUUKALIUY TIPOIEcca MPOOOTOATOTOBKH.

13. OcHOBBI 2Kcmpakyuu Kak MeTola pas3ielieHHs W KOHIEHTpupoBaHus. KoHcTaHTa
pacripesielieHus], CTENeHb U3BJICUEHHSL.

oW
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14. ®akropel, Baustomme Ha APGEKTUBHOCTh OKCTPAKIMU  HEOPTraHWYECKUX U
OpraHMuYecKux coequHeHui. [IpakTruueckoe npuMeHeHne SKCTPaKIUU.

15. Pa3nenenue u KOHLUEHTPUPOBAHUE C UCTIOIB30BAHUEM 21€KMPOXUMUYECKUX MEMOOO8.

16. Metonpl pa3iesieHus 3JIEMEHTOB, OCHOBAHHBIE HA OcCadcOeHuyu HEOPraHWYeCKUMHU U
OpraHUYECKUMH peareHTamu.

17. Ucnonb3oBaHue  coocadicoenuss — JUisl  KOHLIEHTPUPOBAHHS ~ MHUKPOKOMIIOHEHTOB.
Heoprannueckue u opraHn4eckue KOIEKTOPHI.

18. Copbuusi kak MeTOJ| paslieleHus U KOHUEHTpupoBaHUA. CoOpOEHThl, MEXaHU3MBbI
copOLHUH.

19. MackupoBanue. OCHOBHBIE IPYIIITBI MacKupoBaresei. [Ipumepsr.

IIpumep Onitera K peTHHIOBOM KOHTPOJIbHOI padoTe
PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 4

1. Kakoii o0bem a)Bonbl; 0) 0,01M xopumga aMMOHHST TTOTPEOYETCS st
npombiBadus ocajgka MgNH4PO4*6H,0 maccoii 0,5 T, yToOBI IOTEpH 32
cuet pactBopumocTH He npebimanu 0,05%? K (MgNH4PO4)=2,5*1O'13 .

2. KoHneHTpanuu XJIopua- M XpoMaT- HWOHOB B PacTBOPE paBHBI
coorBercTtBeHHOo 0,1 M u 0,01 M. Kakoii u3 3THX HOHOB HaYMHAET BHITAAaTh
B OCaJOK MEpBbIM IpPHU TMOCTEIEHHOM J00aBICHUU K 3TOMY pPacTBOPY
HuTparta cepedpa? Kakas KOHLIEHTpalus 3TUX UOHOB OCTAETCsl B PACTBOPE K
TOMY MOMEHTY, KOTJla B pacTBOpPE HAYHET BHINAJaTh OCAJ0K BTOPOTO
BelecTna’?

3. Paccunraiite yCIOBHYIO KOHCTaHTY YCTOMYMBOCTH KOMIUJIEKCOHATA
meau npu pH=10 u [NH3] = 0,1M, a Taxxe [Y*] u [Cu**] B pactBope,
nosnyueHHoM mipubasnenuemM k 50 mu 0,1M xnopuna menu 100 mn 0,05M
TpuioHa b.

4. DJITA. HenrtatHocts DJTA. OcoOEHHOCTH B3aUMOACHCTBUA  C
MOHAMH METaJLIOB.

5. OObscHHTE MeXaHU3M HW3MEHEHMs 3apsijia KOJUIOWTHOW YacTHIIBI
ocajika B TpOIECCe OCAAUTENHHOrO TUTpoBaHMs. M300pasute cTpoeHHE
MUIEIUIBI 10 ¥ TOCJIe TOYKU dKBUBAJICHTHOCTH NpU MUMPOBAHUU PACMBOPA
HUmpama cepeopa pacmeopom uoouda ranus. Kakue B JaHHOM ciydae
MOKHO HCIOJIb30BaTh ajcopounonubie nHankatopsl —HINd wmur INdOH?

6. MonspHas pacTBopuMocTh uomuaa ceunma B Boge (K # K¢
paccuuThiBaeTcs mo Gpopmyse:

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

4.2 MeToan4yecKkre MaTepHaJibl, ONpe/esiione NPoleIypy OeHUBAHUS 3HAHUIA,
YMEHHUil, HABbBIKOB H (MJIHM) ONbITA [AEATEJbHOCTH, XAPAKTEPU3YIOIIUX ITalbl
(popMupoBaHu KOMIIETEHIMI

DoHJ OLIEHOYHBIX CpEeACTB IJd MPOBEACHUSA HpOMe)ICYTO‘[HOﬁ aTTeCTAllMU.
Ilo pe3yiabTaTaM U3YUCHUA JUCHUIIIIMHBI IPEAYCMOTPCH 3K3aMCH.
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IIporpamma 3x3aMeHa

y.l. Xumuueckue memoont ananusa

3 cemecTp

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

2.MeTpoloruYecKre OCHOBBI XMMHYECKOTO aHalu3a. AHAIUTUYECKHA CHUTHAI.
CnocoObl BhIpaXXEHHSI 3aBUCHMOCTH AHATUTHYECKHUN cHUrHan-coaepxkanue. CoOTHOILIEHUE
aHAUTUYCCKUN curHan/mrymM. KoHTponbHBIM onbIT. CrOCOOBI OMpeNeiIeHHs] KOHIICHTPAINH
BemecTB. [IpaBHUIBHOCTL 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 aHAJN3A.

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 cpelHed mpoObl, mepBUYHas 00paboTka U xpaHeHue MpoO. 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 aHAIUTHYECCKON XUMHUU. OCHOBHBIE THUIIBI
XUMHUYECKHX pPEaKlUi, UCIOIb3YEMBIX B aHAIMTUYECKOW XUMUU. XHMUYECKOE PaBHOBECHE B
TOMOTEHHBIX M TETEPOTCHHBIX CHUCTeMaxX. TepMoIMHAMUYECKas, KOHIICHTPAIIMOHHAS |
yCIIOBHAS! KOHCTAHTHI PABHOBECHSI.

5.Cropocmub xumuyeckux peakyuil, ACIIOJIb3yEMbIX B aHATUTUYECKON XUMUH. DaKTOPBI,
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 - COMNPSDKEHHOE OCHOBaHWE - pacTBOpuTenb. KOHCTaHTHI
KHCIIOTHOCTH, OCHOBHOCTH, aBTOmpoTonusa. HuBenupyrommii u nuddepeHmpyrommii
3¢ eKTh pacTBOPUTES.

7.Peaxyuu komniexcoobpazosanus. TUIBI U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUH,
UCIIOJIb3YEMBIX B aHAJUTHYECKOM XuMuu. KoinuecTBeHHass XapaKTepUCTUKA PEaKIUi
KOMIUIEKCOOOpa30BaHus: KOHCTaHTa ycToHuMBOCTH. CTymeH4YaTtoe KOMILIEKCOooOpa3oBaHUE.
Hcnonb3oBaHMEe  KOMIUIEKCHBIX  COCOUWHEHUW IS pa3lelieHus, KOHIICHTPUPOBAHUS,
MacCKHPOBaHHUsSI, OOHAPYKEHUS, OMIPEICTICHUS SJIEMEHTOB.

8. Opeanuueckue peacenmuvl B XUMUYECKOM aHan3e. OyHKIIMOHATBHO-aHATUTHYECKHE
U aHaJUTHKO-aKTUBHBIE TPYyNNbl. BiusHue cTpoeHUs MOJEKyldbl Ha CBOICTBa peareHTa.
[IpuMeHeHne OpraHuYeCcKNX PEareHTOB B aHAJIU3E.

9.  Okucnumenvno-60ccmaHosumenvhvie peakyuu B — AHATUTUYECKOW  XUMUH.
OGpatumbie U1 HEOOpATUMBbIE OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIE CUCTEMBI M UX TOTCHIIHAIIBI.
VpaBuenne Hepucra. CraHgapTHeIA W pealibHbIA  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
noTeHIManbl. HampaBieHrne OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIAM.

10.Peaxyuu ocasicoenuss B aHAIUTUYECKOW XUMHUHU. KOHCTAaHTBI paBHOBECHUS peaKIUn
ocaxxaeHus. PactBopumocTs ocaakoB. DakTopsl, BIUAIONIME Ha pacTBOpuMOocTh. OOpa3oBaHue
ocankoB. Kpucramnuyeckue u amopdHbIE OCagKd, YCIOBUS OCaxIeHus. [IpuunHbI
3arpsiI3HEHUS] OCAJIKOB: COBMECTHOE OCAXKIEHHE, COOCAXJEHHE, MOCIEIyIOIIee OCaKICHHE.
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  KOHEYHOM  TOYKH
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.  Komnnexcomnomempuueckoe  mumposanue. IlpeumyriectBa  aMHUHOIOJU-
KapOOHOBBIX KHCJIOT TNepeA APYrUMH OPraHMYECKUMH THTpPaHTaMH. MeTalIoXpOMHbIE
UHAMKATOpBl, TpeOoBaHuss K HUM. CrnocoObl TUTpoBaHUS (TPsAMOIl, OOpaTHBIM,
BBITECHUTEJIbHBINA, KOCBEHHBIN). [IpakTuyeckoe mnpuMeHe-HUE KOMILJIEKCOHOMETPUYECKOTO
TUTPOBaHUs (OIpe/ieJIeHHe NOHOB KallbLIMs, MarHus, jkeses3a).

15. Oxucnumenvno-eoccmanogumenvroe mumposanue. DakTOppl, BIMSIIO-IIAE Ha
BEJIMYMHY CKauka IMOTEeHIMala, CIOCOObl OOHApY>KEHUSI KOHEYHOM TOYKU THUTPOBAHMS.
[lepmaHranaromMeTpudeckoe, OHXPOMATOMETPHUYECKOE, HOJOMETPUYECKOE  THUTPOBAHHE.
[lepBruHble U BTOpUYHBIE cTaHAapThl. MHauKaTopsl. [Ipumeps! IpakTHUecKOro NpuMEHEHHS.

16. Kunerwdeckme meronapl. [lpuHnun MetomoB. MHIMKATOpPHBIE — pPEaKIIHH.
MeTtponoruueckre XxapakTepUCTUKH HEKATATUTHUYECKUX U KaTAIUTUYECKUX METO/OB.

4.2. UHCTpyMeHTAIbHbIE METO/AbI AHAJTUTHYECKOH XUMUH
4 cemecTp

17. Ananutudeckuii cursHan. Ilpuembl nepexojna OT BEIMUMHBI AHAIUTHYECKOIO
CUTHaJla K KOHUeHTpauuu. IIpumepsl aHaIMTUYECKMX CUTHAJIOB. ['pagyupoBouHas
3aBUCUMOCTh. DoH, ero ucrounuku. [Ipuems! yuera dona.

18.  Dnekrpoxumuueckue  meronabl.  Ilpupoga  aHaJIMTHYECKOro  CUTHAaA.
Knaccudpukamuss MeTomoB. ONeKTpoxuMHYecKas sueiika. HIuKaTOpHBIE DSIEKTPOAbI H
3JIEKTPO/Ibl CPABHEHMUS.

19. Ilomenyuomempus. PaBHOBecHBIH moTeHIaI. CriocoOBl M3MEPEHHS MOTCHIIAANA.
[Tpsamas noreHunomerpus. MuaukaropHsle snekTpoabl. Knaccupukanus MOHOCENIEKTUBHBIX
DIIEKTPOAOB. XapaKTEPUCTUKH HOHOCENEK-TUBHBIX JJIEKTPOAOB: AJIEKTPOAHAs (YHKIHS,
KOO(QUIIMEHT CeNeKTUBHOCTH, BpeMs OTKIMKa. CrocoObl ompeneneHus KodpduuueHTa
cenekTUBHOCTH. Croco0OBl TPSAMBIX MOTEHIMOMETPHUYECKUX u3MepeHnid. [Ipaktudeckoe
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 OCAIUTEIBHOM TUTPOBAHHH.

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. IIpumepbl omnpenencHuss 3IIEKTPO-aKTHBHBIX U
AIIEKTPOHEAKTUBHBIX BEILIECTB. JIEKTPOr€HEPUPOBAHHBIEKYIOHO-METPUUECKNE TUTPAHTHI.
VYcnoBust tutpoBanus: oOecriedeHue 100%-HoOro BbIXOJa MO TOKY; M3MEpPEHHME KOJIMYECTBa
AIIEKTPUYECTBA; ONpE/esIeHNe KOHIIA XMMHUYeCKol peakuuu. IlpenmyiectBa nepea aIpyrumu
TUTPUMETPUUYECKMMH METO/IaMHU.

21. Bonvmamnepomempus. OcHOBBI MeToja. OCOOCHHOCTH 3JICKTPOXHMHUYECKOM
syeiiku. TeopeTMueckue OCHOBBI  KiaccH4yeckod  mossgporpaduu.  XapaKTepUCTHKU
nossiporpaMmbl. Ilorennman mnonyBosiHbl. Juddy3nonnsiii Tok. VYpaBHeHue WMibkoBuua.
[IpakTnyeckoe npumenenue mnoissiporpadun. KadectBenusiii ananus. Ilomsiporpaduueckuii
cnektp. KonnyectBennblii ananu3. CrnocoObl omnpeneieHus KOHIEHTpPAlMM BELIeCTBa.
Bo3MoxHOCTH M OrpaHUYEHHS METO/1A.

CoBpemeHHbIE pa3HOBUJIHOCTU mnossiporpaduu. CrnocoObl ymydllleHUs COOTHOLIEHUS
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(dapaneeBCKU/EMKOCTHBIH TOK. BO3MOXHOCTM UM OTpaHMYCHHS OCHMIIIOrpadUvecKoil,
UMITYJIbCHOM W TIepeMEHHOTOKOBOW  mossiporpaduu. CyTh MeTOJa HHBEPCHOHHOU
BOJIbTAMIIEPOMETPUH.

Amniepomerpuyueckoe — TUTpoBaHue. BbpiOop  ycioBuil — aMmepoMeTpuyec-Koro
TUTPOBaHMA. Buibl KpuBBIX TUTpOBaHU. [IprMepbl MPaKTHUECKOTO MPUMEHEHHUS.

22. CHeKTpOCKONHUYECKHe MeTOoJbl. BakHelinme XapaKTepUCTUKH CIEKTPaIbHBIX
TUHUAK  (TI0JIOKEHHE, WHTEHCUBHOCTh, IIMPUHA). ATOMHBIE W MOJEKYJSIDHBIE CIIEKTPBI.
B3anMoCBs3b OCHOBHBIX XapaKTEPUCTUK CIEKTPAIbHBIX JIMHUI C MPUPOAOH U KOJIUYECTBOM
BelecTBa (Ka4eCTBEHHBIM M KOJIWYCCTBEHHBIN aHAIN3).

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

24. Amommno-abcopbyuonnviti memod. OCHOBHBIC PUHIHMIBI. Mcnonb30Ba-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
9JIEKTPOMArHUTHOTO H3Iy4eHus. MomspHbld  Kodpdunuent mnorjomeHus. I[IpumeHeHue
MeTOoJa JAJIs ONPENEJICHHUs KOHLEHTpaluHu BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeToqa. BeIOOp ONTHMAaNbHBIX YCIOBUN HpoBeAeHHs (poToMeTpruueckux peakuuid. MHTepBan
OTIpeNIeNIIEMbIX ONTUYECKUX IUIOTHOCTEH. Meron nuddepeHnuansHol CIeKTpoPOTOMETPHUH,
€ro BO3MOXHOCTM U mpeumymiecTBa. CrHekTpohOoTOMETpHUECKUEe METOAbl HU3Yy4eHUs
paBHOBecHil B pacTtBopax. OrmnpeneneHue KOHCTAHT KHUCJIOTHOM JUCCOLMALUU OPraHMYeCKUX
COEeIMHEHUI.

26. Jhomunecyenmuoiri  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 NpakTUYECKOro MPUMEHEHUS.

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

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

29. Xpomarorpaduueckue MeToibl aHanuza. Kmaccudukanus meronoB. CrnocoObl
nojiyueHus: xpomarorpamm. OcCHOBHbIE MapaMeTpbl XpoMarorpammbl. CeleKTMBHOCTb H
3P PEKTUBHOCTh XpOMaTOrpauyeckoro pasjieneHus. Teopus TEOPEeTHUYECKUX Tapellok.
Kunernueckast Teopust. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN XpoMaTOrpadUuecKuil aHaIN3.

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(pexkTuBHOM xkuakocTHON XpomaTtorpapuu (BDXKX). Cxema
KUAKOCTHOTO Xpomarorpada. Hacocsl, koioHKH. OCHOBHBIE TUIIBI IE€TEKTOPOB.

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

Honoobmennas xpomamoepagusa. CrpoeHue u  (PU3MKO-XMMHUYECKHE CBOICTBa
nOHOOOMeHHUKOB. MoHooOMeHHOe paBHOBecue. Hownas xpomamozpagus Kak BapUaHT
BbICOK03()(heKTHBHOIM NOHOOOMEHHOM Xpomarorpaduun

Oxckmo3uonnas  xpomamoepagua. OOmme npuHOUNBl MeTtona. I[loxBukHbie U
HenoABIKHBIE (a3bl. OcOOeHHOCTH MexaHu3Ma pasjenenus. OnpeaernseMble BEIecTBa.

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

32. TepMuyeckue METONbI aHaiIW3a. TepMHUecKHe METOonbl aHanuza. OmnpenerneHue,
knaccudukanus, ocHoBel meronoB. TA, IATA, T, ATT, JCK.Tepmomapel. TpeboBanus k
MarepuaisaMm TepModIeKTpoaoB. DddekT 3edeka. Perucrpanus curnana ATA. I'pagynpoBka
tepmomnap. KonmuuecTBeHHast OIeHKa TEIUIOBBIX 3((dekToB.BiusHue CKOpOCTH peakuud u
ycIIOBUH dKcriepuMenTa Ha ¢opMy nuddepennmanbHoi kKpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KaueCTBEHHOTO M KOJIMYECTBEHHOIO TEPMUYECKOIO aHauu3a. OTAJIOHBI IIpPU
IIPOBECHUHN TEPMUYECKOTO aHanu3za.lcrounnku O1nO0K B TEPMUYECKOM
aHain3e.CUHXPOHHBIM TepMmuueckuil aHanu3. CHUHXpOHHBIM TepMmoaHanuzarop. IlIpuHiun
paboTsl, Bo3MokHOCTH.[IpakTHUeckoe MpUMEHEHHE METOJJ0B TEPMUUECKOT0 aHAIIM3A.

33. Metonbl pa3aeneHuss U KOHIEHTpupoBaHusd. OCHOBBI 3KCTpakUUU Kak MeEToja
paszzenenus U KoHleHTpupoBanus. Koncranta pacnpenenenus, KoadOUIUEHT pacipeieieHHs.
KoHncranra skcrpakuuu. ®akrtop pasgeineHus. YCIOBHS SKCTPAKLUKM HEOPraHUYECKUX H
opranuueckux coeauHeHui. [IpakTuueckoe npuMeHeHHe SKCTpakuu.CopOIus Kak METOx
pas3zeseHusl.

Meroasl paszneneHus >JIE€MEHTOB, OCHOBAaHHBIE HAa OCAXJACHUU HEOPraHUYECKUMHU U
OpraHMYeCKUMHU peareHTamu. lcnonb3oBaHue COOCAKICHHUS I KOHLEHTPUPOBAHMS
MUKPOKOMIIOHEHTOB. Heoprannueckue u opraHnyeckue KOJIJIEKTOPBI.

IIpuMepbI IK3aMeHAIHOHHBIX OUJIETOB

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-BOCCTAHOBUTENIBHBIX peakiuil. KoncranTta
paBHOBecHsl. CriocoObl U3MEHEHUS HAIIPABICHUSI 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
JUCTWIIIMpOBaHHONW Bojabl. ChopMynupyiTe crnocoObl YMEHBIIEHHS MOTEPh 3a CUET
pPacTBOPUMOCTH KPUCTAIUTMUECKUX U aMOP(HBIX OCAJIKOB.

Hucuunnuna Auwmmuqeacail xumus, 4.2
9K3AMEHAIIMOHHBIU 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 CTYIGHTOB B TEUEHHE CEMECTpa KOHTPOJIMPYETCs B TPOLIECCe HATMCAHUS
PEHTHHTOBBIX KOHTPOJBHBIX paboT. Kakaas KOHTpoabpHAs paboTa OTHOCHTCS K OTpEIeICHHOM
TEeMe, 3aJaHusl OLEHMBAIOTCSI 1O OamipHOM cucreme. IloaHOCTBIO pelieHHas 3aaada
OLleHMBaeTCs B 7 Oa/uloB; OTBETHl HAa TEOPETUYECKHE BOIPOCHI B 3aBUCHMOCTH OT HX
CIIO)KHOCTH OIIGHMBAIOTCS OT 3 10 7 OamioB. 3a peuieHHe 3aJadd JOIMOJHUTEIHHBIM
HECTaHJApTHBIM CIIOCOOOM M 3a MOJPOOHBIA OTBET Ha TEOPETHUYECKHI BOIPOC T0OABISIOTCS
JONOJIHUTENbHbIE Oambl. KonuyecTBo 6amioB 3a Kakaoe 3aJaHue yka3aHo B Ouiere. bassl,
HOJTYYSHHBIE TI0 pe3yIbTaTaM HaIlMCAHUSI KOHTPOJIBHOW PabOTHI IO TeMEe, CYMMUPYIOTCSI.

B koH11e cemecTpa cyMMHpPYIOTCSI BCe OalIbl, TOIy4YE€HHBIE CTYACHTOM I10 pe3yJibTaTaM
BCEX KOHTPOJIBHBIX paboT. [lomydeHnas utoroBas cymMma OajuIOB MOXKET OBITH y4TeHa IPH
ABTOMATHYECKOM BBICTABJICHUH 3K3aMEHAITMOHHON OLIEHKU «OTIMYHO» U «XOPOIIO».

Kpumepuu oyenxu:

Kpurepun YpoBeHb Ouenka
Crygnent nosyuni ot 90% MTOBBIILICHHBIN OTan4HO
10 100% ot MakcUMaIbHO (MpoIBUHYTBIN) YPOBEHB
BO3MOXKHOH CYMMBI 0aJlsIoB
Crynent nomyumi ot 80% 0a30BbIil ypOBEHb 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 TIOCBSIICHBI TEOPETUYECKUM OCHOBAM XHMMHYECKOTO aHajiu3a (CM. NPUBEICHHBIN
HIDKE CIIMCOK BOMPOCOB). B TpeTheM 3aiaHNM CTYCHTY MpeiaracTcsl pelinTh 3a1aqy.

CryneHTbl 00513aHbl CAATh 9K3aMEH B COOTBETCTBUHU C PACHHCAHUEM M YYEOHBIM IUIAHOM.
DK3aMeH M0 JUCIHHUILIMHE MPECIeayeT 1eNb OICHUTh YPOBEHb (DOPMUPOBAHHS KOMIIETCHIINH,
pa3BUTHE TBOPYECKOTO MBIIUICHNUS, NPUOOPETEHHE HABBIKOB CAMOCTOATEILHON pPabOoTHI,
YMCHUEC IMIPUMCHATD ITOJYUYCHHBIC 3HAHUA I PCIICHUA NMPAKTUYCCKUX 3a/1a4.

dopma mnpoBesieHHsT dK3aMeHa (YCTHO WIIM THChbMEHHO) YCTAHABIHMBACTCS PEIICHUEM
Kadenpbl. DK3aMeHAaTopy MpPEAOCTaBISIETCS MPaBO 3a/1aBaTh CTYACHTaM JONOJHUTEIbHbIE
BOIIPOCHI MO Bcel yueOHOH mporpamMMe TUCHMIUIMHBL. Pe3ynbTaT cjaum sK3aMeHa 3aHOCHUTCS
Ipero/IaBaTesieM B SK3aMEHAIIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY.

Kpurepun onenkn:

- 0TMETKA «OTJMYHO» BBICTABIISIETCS C YYETOM C(OPMHUPOBAHHOCTU KOMIIETEHIIMMH, €CIIU
JlaH TIOJIHbIM, NpPaBUJIBHBIM OTBET, MaTepHal M3JI0KEH B OIpPEAEICHHONW JIOTHYECKOU
MIOCJIEI0BATENBHOCTH JEMOHCTPUPYETCS MHOTOCTOPOHHOCTh IOJIXOJO0B, MHOI'OACHEKTHOCTH
o0cyxJeHusi MpoOieMbl, YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOUYKY 3pEHUS, HAXOIUTh
IyTH pElIeHHUs TO03HAaBaTEJIbHBIX 3a/ay, YCTAHABIMBaThb IPUUYMHHO-CIEACTBEHHBIE CBA3U
MEXJy CTPOEHHEM, CBONCTBAMH W NPUMEHEHHEM BEIIECTB, B JIOTUYECKOM DPACCYXJIEHUU U
pELIeHUH 33aJ]auu HEeT OIMOOK, 3a/1aua pellieHa paldoHaIbHBIM CIOCOO0M;

- OTMETKA «XOPOILI0» BBICTABISETCS CTY/EHTY, €CIIM OTBET MOJHBIN U MPaBUIBHBIA HA
OCHOBE W3YYEHHBIX TEOpPUH, MaTepuanl U3JI0KEH B  ONPEACICHHOW  JIOTHYECKOU
MOCIIE0BATEIHPHOCTH, TPHU 3TOM JOIMYCKAIOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETaX Ha
TEOPETHYECKHE BOIMPOCHI WJIM B PEIICHWU 3a7a4d, KOTOPHIE CTYIAEHT MOXET HCIPABHUTH IO
YKa3aHUIO MpernogaBaTes
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- OTMETKA «yI0BJICTBOPUTEIbHO)» BBICTABIISIETCS CTYACHTY, €CIIM OTBET IOJIHBIM, HO
Opd 3TOM JIOMYyIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HENOJHBIN, HECBSI3HBIA, HE
IPOSBIAIOTCA YMEHMSI NPUMEHATh TEOPETHUYECKHE 3HAHMs IPU PELICHUM INPAKTHUYECKUX
npobieM; 3HaHUE MpeaMeTa C 3aMETHBIMH MPOOeIaMH, HETOYHOCTSAMHU, HO TaAKHMH, KOTOpbIC
HE CIIy’KaT NPensATCTBUEM /IS JaJIbHEHIIero o0y4eHus

- OTMETKA <«HEYIAOBJICTBOPHUTECJIbHO» BBICTABIISCTCA, €CJIM OTBECT O6H3py>KI/IBaCT
HCE3HAHHWEC OCHOBHOI'O COACPKAHUA y‘-I€6HOFO Marcpuaia

OneHouHbIe CpEACTBA JUISI WHBAIMIOB M JIMI C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(U3NICCKUX OCOOCHHOCTEH.

— TpU HEOOXOOUMOCTH WHBAIMJIAM U JIMLIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU
3JI0POBBS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MIPY IPOBEJICHUU TPOIIEYPHl OLIEHUBAHUS PE3YIbTATOB 00YUEHUS MHBAJIHIOB U JIMII C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  TIPEAYCMAaTPHBACTCS  HCIIOJIb30BaHUEC
TEXHUYECKHUX CPENICTB, HEOOXOAMMBIX M B CBSI3U C MX HHIUBUIYaJIHbHBIMH OCOOCHHOCTSMU,;

— NpH HEOOXOIUMOCTH Ui OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU
30pOBbSI M HMHBAJIUIOB IPOLEAYypa OLEHHBAHUSA DPE3YJIbTATOB OOYUYCHHsS IO IHCHUIUIMHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa oleHMBaHUS PE3YyIHTATOB OOYYCHHUSI WHBAIUIOB U JIUI C OrPAaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 0 JMCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUEC
uHpopManuu B (GopMax, aJaNTHPOBAHHBIX K OrPAaHUYEHUSM HUX 3/0POBBS U BOCTIPHUSTHS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeUYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOW W [ONOJHHMTEJBHOH Y4eOHOH JIMTepaTypbl, He00OX0AMMOM
JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).
5.1 OcHoBHasi 1UTEpaTypa:
1. OCHOBBI aHATUTHYECKON XUMHHU: YUeOHUK JJisi CTyAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pea. FO.A. 3onoroBa. M.: Akanemus, 2014.
2. OCHOBBI aHAJIMTUYECKON XMMHUU: yU4eOHHK ISl CTYJAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pen. F0.A. 3onotoBa. M.: Axanemus, 2010.
3. Kpuctnan I'. Aranutryeckas xumusi: B 2 1. T.1, 2/ mep. ¢ anrn. A. B. 'apmama u np. -
M.: BUHOM. JlaGopatopus 3nanwmid, 2009.
4. ITounnox T.b., TemepmameB 3.A. AHamuTHuUeCKas XUMHS: CHEKTPOCKOIMUYECKHE
METOJIbI aHANIM3a. Y4deOHoe mocobue. Kpacnomap, Kyol'y, 2013.
5. ITounnok T.B., Temepnamier 3.A. MoiekyiisspHast a0COPOLIMOHHAS CIIEKTPOCKOIIHSL.
VYuyebHoe nmocooue. Kpacuomap, KyoI'y, 2016.
6. Bapbanar, F0.A. OCHOBBI aHATTUTUYECKON XUMHUU: IPAKTUIECKOE PYKOBOACTBO
[DnexTponnsIii pecypce] : pykoBojactBo / FO.A. bapbanar, A.B. I'apmam, O.B. Monorapoga, E.A.
Ocunoga ; nox pea. 3onotoa FO.A., llexosnosoit T.H., Ockonka K.B.. — DnexTpoH. nan. —
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Mockga: U3natensctBo "Jlaboparopus 3aanmii", 2017. — 465 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/97410

5.2. lonotHUTEIbHAS:

1. BacumbeB B.I1. AmamuTtrueckass Xumusi: COOPHHK BOIPOCOB, YIPAXXKHEHUH U 3a/1ad: ydeOHoe mocobme
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: ydeOHOe mocoOue Ajsl CTyIEeHTOB YH-TOB / TOJ
pen. 0. A. 3omotoBa. M.: Beicmras mkosa, 2004,

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

4. Ananutrdeckas XuMUsl 1 QU3UKO-XUMHYECKHE METO/IbI aHAJIM3a: YUeOHUK 7Sl CTYACHTOB BY30B. B 2 T.
T.1,2./ mox pen A.A.menko. m.: Axamemus, 2010.

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

6. Anamutiaeckas xumus. [Ipobnemsr u moxgxoner: B2 1./ T. 1,2 / mep. ¢ anrn. A. I'. bop3eHko u 1ip.; oz
pen. 0. A. 3omotosa; pex. P. Kensuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I.L{rorko, O.b.Boponosa, B.B.Ilepexoruii. AHanuTHYECKAsT XUMUISL.
DJIEKTPOXMMHUYECKUE METO/IbI aHAIM3a. Y4eoHoe nmocodue. Kpacnonmap, Kyol'y. 2004.

8. T.B.Ilounnok, 3.A.Temepnamie. Ananurndeckast Xxumust. CIIeKTPOCKOITUIESCKHE METO/TbI aHAJIN3A.
Yuebnoe mocobue. Kpacuomap, Ky6l'Y, 2013.

9.BacuibeB B. [1. AHanuTiueckast XuMusi: y4eOHHK ISl CTyIeHTOB By30B [B 2 kH.] / Ku. 1,2. / Bacunbes
B. 1. M.: JIpoda , 2007.

10. BepmmanH, B.M. Anammtindeckas xumus [ D1eKTpoHHEIH pecypc] : yueOnuk / B.W. Bepmwaun, 1.B.
Bnacosa, .A. Hukudoposa. — Dnektpon. nadH. — Cankr-IlerepOypr : Jlans, 2017. — 428 ¢c. —
Pexum noctyma: https://e.lanbook.com/book/97670

5.3. Illepuoanyeckue U3IaHNUS:

. «KypHan ananurnueckot xumun», Poccust, Mockaa.

. «3aBojickas madboparopus. [uarHocTrka MarepuaioBy, Poccusi, Mocksa.
. «AHaNTUTHKA U KOHTPOIbY», Poccus, ExkarepunOypr.

. «SpectrochimicaActa. Part By, uzgarensctso Elsevier

. «AnalyticalChemistry», uzgarensctBoACS

DN AW~

6. Metoauyeckue yKa3aHHfl [Jisi OOYYAIOIIMXCS 1O OCBOCHHI) THCIHUILIUHBI
(Mmomyuis)

[To xypcy mpeaycMOTpeHO NpPOBEICHHUE JEKIIMOHHBIX 3aHATHHA, Ha KOTOPBIX JAeTCs
OCHOBHOI CHCTEMAaTH3UPOBAHHBIA MaTepuanl U Pa3bsICHSAIOTCS HauOollee CIOKHBIC ACTIEKTHI
M3y4aeMbIX METOJIOB aHAJIN3a.

Bakneiiluum 3TanomM Kypca siBJIsieTCSl CAaMOCTOsITe/IbHAsI padoTa Mo JUCHUIINHE,
B paMKax KOTOPO# CTYIeHTbI OCYHIECTBJSIOT TPOPadOTKYy y4eOHOTO (TEOpETHUECKOTO)
MaTepuana, MOATOTOBKY K TEKYIIEMY M MPOMEKYTOUHOMY KOHTPOIIIO, a TAK)KE BBITIOIHSIOT
WHINBUIyalIbHbIC 3aaHus (HaPUMeEp, TOTOBIT KOPOTKUE COOOIIECHHS U TIPE3EHTAIINHN).

[lepen pemenuem 3a1a4 HEOOXOJUMO BHUMATEIHHO U3YYUTh TEOPETUUECKHI MaTepHal,
mpopaboTaTh KOHCIEKT JIEKIIMH, pa3o0paTh MpUMEpHl peleHus 3aaad. Pemenue 3amad
PEKOMEHIyeTcsl HauMHAaTh C HaumOoJee MPOCTHIX, ONM3KUX K HMMEIOMIMMCS B 3aJauHUKE
npumepam. He pekoMeHmyeTcsi HUCIOoJIb30BaTh TOTOBBIE KOHEYHBIC (HOPMYIIBI, KOTOpHIE
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BBIBOJIAATCSL B IPUMEpaXxX pPEIICHUs 3a/1a4. 3auch B TETPaIu JOKHA COEePKaTh (POPMYIIBI U BCE
BBIUMCJICHHS] C yKa3aHHUeM equHuI] u3MmepeHus. [Ipu BbIUHMCIEeHUSX HEOOX0IMMO oOpaliarth
BHUMaHWE HAa WX TOYHOCTH (MCIOJIb30BaHNE HYXKHOTO YHCIa 3HAYamuX nudp) u codnroacHmne
MIPaBUJI OKPYTJICHUS.

pn NMO/Ar0TOBKeE KPaTKoOro A0KJIaga c KOMIIBIOTEPHOM
npe3eHTalMelapryMEHTUPYETCSl  aKTyaJbHOCTh TEMBI, BBISIBJISIETCSl MPAKTUYECKOE U
TEOPETHUUECKOE 3HAYCHUE MAHHOTO wucciienoBaHus. OCHOBHas 4YacTh JOKJIAga pPAacKpbIBaeT
collepkaHue TeMbl. B 3akioueHuMu B KpaTKOM U cxkaroil (opme m3nararorcs MoJydyeHHbIE
pe3ynbTaThl, MPEICTABISAIOMIME COOOM OTBET Ha TJIABHBIM BONPOC HUCCIIENOBAaHUS. 3/1€Ch Ke
MOTYT HaMe4aTbcs U JalbHEHIINE ePCIeKTUBBI Pa3BUTHUS TEMBI.

B ocBoeHuM = AMCHMIUIMHBI HMHBAIMJAAMH W JIMIAMH C  OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU3JIOPOBBSl OOJIBIIIOE 3HAYEHHE HMEeT WHIMBUIyajdbHas ydeOHas pabora
(KOHCYJIBTAILIMHU) — IOTIOJIHUTEIILHOE Pa3bsICHEHHE YIeOHOr0o MaTepHara.

NuauBuayanbHble KOHCYNbTAIMM MO TPEAMETY SIBJISIOTCS BaXKHBIM  (paKTOpPOM,
CIOCOOCTBYIONTUMUHIUBUIYIN3AIMHA OOYICHHS M YCTAHOBIICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIyNpernoaaBareeM U OOydalolUMCS HHBAJIWJIOM WJIM JIMIOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU30POBBSI.

7. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOW  CeTH
«AHTEepHeT», B TOM 4YHCJe COBpeMeHHble TNpodeccHOHAIbHbIE 0a3bl JaHHBIX U
HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI, HEOOXOMHMBbIE JIsi OCBOEHHS IWCIUTIIHMHBI
(Mmonyais).

- UudopmanmonHas cripaBoYHasi CHCTEMa HOPMaTHBHO-TEXHUYECKOH U MPABOBOM
uHpopmanuu

TexskcnepT (HaMOHAIBHBIE CTAHAAPTHI, TPUPOIOOX PAHHBIE HOPMATHBHEIC
JOKYMEHTBI) WWw.cntd.ru

- [lonckoBas mnatdopma, oobeauHsIomas pedepaTuBHbIe 6a3bl TaHHBIX MyOIUKANN B
Hay4YHBIX XypHaJlax U naTenTos http://www.webofscience.com

- bubmmorpaduueckas u pedeparnBHas 6aza JaHHBIX

https.//www.scopus.com

- CnpaBouHo-npaBoBas cuctema «Koncynbrant [Tnrocy (http://www.consultant.ru)

- baza nannbpix Hayunoii snexrponnsiii ondanoreku eLIBRARY .RUhttps://elibrary.ru/

- ®enepanbHas TocyapcTBeHHas nHpopManuoHHas cuctema «HarponanpHast
AJIEKTPOHHAs OnbnroTeka» https://Hr0.pd

7. IlepeyeHb HH(POPMALUOHHBIX TE€XHOJIOTHIi, HCI0JIb3YeMbIX NPH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO NpoLecca Mo JUCHUILIMHE (MOAYJII0)

7.1 Ilepeuyenb MHGOPMALNHOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHi

Hcnonbs30BaHKe 27EKTPOHHBIX IPE3EHTALNUN ITPU IPOBEICHUH TPAKTUYECKUX 3aHATUH.

7.2 TlepeyeHb JMUEH3HOHHOTO W CBOOOTHO PACHPOCTPAHAEMOr0 MPOTrPAMMHOIO
o0ecreyeHu .

IIpyu mnoaroroBke KpaTKUX COOOIIEHUWHCIIONB3YETCS MporpaMMHOe obecreueHne
MicrosoftOffice (Word, Excel, PowerPoint).

7.3 IlepeyeHb  cOBpeMEHHBIX  MNpodeccHOHANBHBIX 0a3  JaHHBIX U
MH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnast 6udaroTeunas cuctema eLIBRARY.RU http://www.elibrary.ru
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8. MarepuajnbHO-TeXHHYECKass 0a3a, HeoOXoaMMasi JJsi  OCYHIeCTBJIEHHS
o0pa3oBaTe/IbHOrONpoLEcca MO JMCHUIIHHE (MOAYJIIO).

HanmMenoBanue yueOHOI ayIUTOPHH, €€ OCHAIIEHHOCTh

No Bup pabot 000pyIOBaHHEM M TEXHHUECKUMH CPEACTBAM 00yUCHHUS
1. JleKIIMOHHBIE 3aHATHUS VYueOHasg ayIuTOpHs U NMPOBEACHUS 3aHSATHH JIEKLMOHHOTO THIIA,
ayn. 234c.
KommnekT yueOHol MeGenu, natepaktiHas qocka SMART Board,
KOPOTKO(OKYCHBIII MHTEPaKTHBHBIM IMPOEKTOP, HOYTOYK, MEJIoBas
JIOCKa.
MSWindows (Bkirouast Windowsmediaplayer), MSOffice (Bxmouas
MSPowerPoint), I1O mnst uarepaktuBHoi nocku SMART Board
2. CeMuHapckue 3aHATUSA YyeOHas ayauTopusl Ui IPOBENCHUS 3aHATUN CEMHUHAPCKOIO THUIIA,
ayn. 234c
KommnekT yueOHoii meOenu, natepaktuBHas 1ocka SMART Board,
KOPOTKO(OKYCHBI HMHTEPaKTHBHBIH NPOEKTOP, HOYTOYK, MEIoBas
JI0CKa.
MSWindows (sxmrouast Windowsmediaplayer), MSOffice (Bkmouas
MSPowerPoint), I1O ans uarepaktuBHo#i nockd SMART Board
3. JlaGopatopusie 3ansaTus | He nmpexycMoTpeHbt
4. Kypcosoe KypcoBsie paboThl He IPEAYCMOTPEHBI
MIPOEKTUPOBAaHUE
5. I'pynmoseie YyebHble nomenieHus (GakyapTeTa XMMHUU U BBICOKMX TEXHOJIOTHH,
(MHIMBHUIYaNbHEIE) OCHAIIICHHBIE MeOECITbI0, METIOBOH JTOCKOM.
KOHCYJIbTAlIUU
Ayn.126¢, 234c¢
6. Texymuii KOHTPOJb, | YueOHble MoMeneHus (aKkyIbTeTa XHMAW U BBICOKUX TEXHOJOTHH,
IIPOMEXYTOUYHAs cHa0KeHHBIE MeOEITbI0, MEJIOBOH JIOCKOH.
aTTecTalus
Ayn 234c, 126¢
7. CamocTosTenbHas CamocrosTenpHast paboTa CTyI€HTOB OCYIIECTBIISICTCA B YMTAIBHBIX
pabota 3ajmax OuoOmuorekn KyOI'Y, 3ane pedepaTuBHBIX IKYypHAJOB,

BbiunciuTeabHOM 1eHTpe KyOI'Y, WHTepHer-ueHTpe, a Takxke
JpyruxX ayAuTopHsX (akylnbTeTa XUMHHM M BBICOKMX TEXHOJIOTUH C
BO3MOKHOCTBIO TOJKIIOYeHHUs K cetu «MHTepHeT», mporpaMMoit
9KPaHHOTO  YBEIMYEHHS W JIOCTYIIOM B  JJIEKTPOHHYIO
MH()OPMALIMOHHO-00pa30BaTEeNIbHYIO Cpely YHHBEPCUTETA.
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