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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1. Heap JMCHMIIMHBI dopmupoBanue  00mIETIPOYECCHOHANBHBIX U
npo(eCcCHOHANBHBIX KOMIIETCHIMH ISl YCHEIIHOTO OCYLIECTBICHHUS NpodeccHOHaTbHON
NesITeNbHOCTH; (popMupoBaHHe 0a30BBIX 3HAHMN O BHJAX U CHOCO0AX XMMHUYECKOrO aHaIu3a,
METOJIaX OINPE/IEICHHs COCTaBa BEHIECTB M BHIPAOOTKAa KOMIUIEKCA COOTBETCTBYIOIINX YMEHUI
Y HAaBBIKOB.

1.2. 3agaum AUCHUILIHHBI: M3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMUYECKHX M (DU3NYSCKUX METOJIOB aHAJIN3a PA3IUYHBIX 00OBEKTOB, MPUOOPETEHNE HABBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
W Ha CEpUMHOW ammapaTrype, NPUMEHSIEMOW B aHAIUTUYECKHX W (U3HKO-XUMUYCCKUX
WCCJICIOBAHMSIX, U3YU4EHUE OCOOCHHOCTEH aHaIHM3a Pa3IUIHBIX 0OBEKTOB.

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

JlucuuminHa «AHaIMTHYCCKAs XHMHSA» OTHOCHTCS K 0Oa3oBoii dactm bioka 1
"Mucrumuael  (Moaynu)" ydeOHoro 1utaHa. MHGOpManMOHHO M JIOTMYECKH CBs3aHA CO
CIEYIOIUMU JUCIHUILTUHAMH:

-duznyeckue MeTo b aHaIu3a (OCHOBBI CIIEKTPOCKOIMMYECKUX METOIOB aHAIIN3a);

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

- dusuka (onTUKa, aTOMHAs! CIEKTPOCKOIHSA);

- MaremaTuka (METOAbI MAaTEMAaTUYECKON CTATUCTHKH);

- ®usnyeckass XUMUsIL.

1.4 IlepevyeHb MJIaHMpPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ INUIAHMPYEMbIMHM  pe3yJbTaTaMH  OCBOCHHSI 00pa30BaTe/IbHOM
NPOrpaMmsbl.

W3ydeHue naHHOW yuyeOHOW NMCHUIUIMHBI HAmpaBlieHO Ha (OpMHUpOBAHHE y OOy4aroOUIXcs
obmenpodeccruoHanbHbIX U MpodeccruonanbHbix kommereHwi OIMK-2; OIIK-3; T1K-2; T1K-3;
[1K-4

No Nnnexc Conepxanue B pesynbraTe n3ydenus yaeOHON NTUCIIUILTAHBL
- KOMIIETE | KOMIIETEHITUH (Wiu e& 00y4aronuMecs J0JKHbBI

- HIIUN Y4acTH) 3HATh yMeThb BJIaJ€ETh

1. OIIK-2 Bnanenunem OCHOBHBIC CaMOCTOSTEJIBLHO HaBBIKAMU
HaBBIKAMH METOJIBI BBIIIOJIHATE paboTHI B
MIPOBEICHUS HCCIIEOBAHUS HECJI0KHBIS XUMHUYECKOU
XUMHYECKOTO XUMHAYECKHAX aHaJIN3bI, nmaboparopud,
AKCIIEPUMEHTA, BEIIIECTB WHTEPIPETUPOBATh | TEXHUKOU
OCHOBHBIMM pe3yIBTaTHI J1a00PaTOPHBIX
CHUHTETHYECKUMU | aHaAJIN30B. pabot
aHAJINTUYECKUMH
METOaMH TIOTyUEHUS
u HCCIIEN0BAHUS
XHMHYCCKHUX BEIISCTB
U peakuui




e Wnnexc Copepxanue B pesynbraTe uzyyenus yaeOHON TUCIMIUTMHBL
g | KOMIETE | KOMIETEHIHH (mm eé o0yyaromuecs JOJKHbI
o 150007071 Y4acTH) 3HATH yMeTh BJIA/IETh

2 OIIK-3 | CnocoGHOCTBIO NIPUHLUIIBL U YUYUTBIBATh CHCTEMOH
HCIIOJIb30BaTh TEOpETUUECKHE cneunuky npeacTaBICHUN O
OCHOBHBIE  3aKOHBI | OCHOBBI AHAJTUTHYECKON COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX | OCHOBHBIX 3a7auy MpH AHATTMTUYECKUX
JUCLUTUINH B | XHMHYECKUX U BBIOOpE MeTOa METOoJ1ax
podeCCHOHATTEHOM (hu3uko- XUMHYECKOTO HCCIeIOBaHUS
JESITEIbHOCTH XUMHAYECKUX aHanm3a COCTaBa BELIECTB

METOJIOB U MaTepuaioB
HCCIIEAOBAHUS
COCTaBa BELIECTB

3 I1K-2 Bnanenunem Ha3HaYEHHUE U COIIOCTAaBJISTh OTIBITOM paboThHI
0a30BbIMU HAaBBIKAMH | IPUHIIUIIBL BO3MOXHOCTH U Ha CepUUHON
HCITOJTB30BAHUS paboThI obmactu ammaparype,
COBPEMEHHOU CepUiHOU NIPUMEHECHUS [IPUMEHSIEMOH B
anmaparypsl MpU | anmaparypsl, nprOOPOB Pa3HOTO | AHATUTHYECKHX
NPOBEICHUH [IPUMEHSIEMOi1 B TUIa HCCIIEIOBaHUAX
HaYYHBIX AHATTMTUYECKUX
HCCIIEN0BAHUN HACCIIEOBAHUSX.

4 I1K-3 Brnanenuem TEOPETHUYECKUE HCIIOJIb30BATh TEPMUHOJIOTHYECK
CUCTEMOM paszensl Kypca (dyHIaMeHTaNbHbIE | UM alapaToM
(byHIaMEHTaIbHBIX AHAJIUTUYECKOU ¢dusuKo- aHAJIUTUYECKON
XUMHYECKHX MMOHATHH | XUMUU (TEOpUn XUMHUYECKHE XUMUH (B 00beMe

paBHOBECHHA, 3HAHUS IS nannoi OOII).

CTYIIEHYATOT 0 00BACHEHUS

KOMILIEKC000pa3 | MpoLeccoB,

OBaHUA, JIeKAIIMX B OCHOBE

AQHAJIMTUYECKOT0 | OTJENBHBIX

CUrHaja ¥ T.11.). METOZAOB aHaJIN3a,
JUTSL BBIOOpa
METOJIOB U
METOJIMK aHaINu3a U
ONTUMU3ALHH €TO
YCIIOBHIA.

5 I1K-4 CriocoOHOCTBIO (hopMyITHPOBKH COIIOCTABJISITh METOA0JIOTHEH
NPUMEHSATH OCHOBHBIE | XUMUYECKUX TEOPETUYECKHE MPOBEPKU
€CTECTBCHHOHAYYHBIE | 3aKOHOB U HX cBefeHus: 00 pe3yIbTaToB
3aKOHBI W | IpUMEHEeHHe Al | O0bEKTaxX u XHUMHYECKOTO
3aKOHOMEpPHOCTH 000CHOBaHUS METOJIaX aHajn3a C | aHaJlu3a ¢
pasBUTHS OTAEIbHBIX coJiepKaHueM NpUBJICUYECHHEM
XUMHUYECKON  HAyKH | METOJOB aHAJIM3a; | pelIaeMbIX 33aJa4; | CIIPaBOYHBIX
npu aHaJn3e | OCHOBHBIE 03kl MOJIb30BaTHCS JIAaHHBIX.
MOJY4YEHHBIX JAHHBIX B CIPaBOYHON
Pe3yIbTaTOB 00J1acTH XUMHHU U | JTUTEPATypOl U

XUMHYECKOTO 0a3aMHu JTaHHBIX B
aHam3a. 001aCTH XUMHH;

00CcyXI1aTh
PE3yJIbTaThI
aHaJm3a C
MpUBJICUCHUEM
CIPaBOYHBIX
JaHHBIX.

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI.




2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT.
O6mast TpynOo€MKOCTh JTUCHHUILIMHBI cocTaBisier 16 3ad.en.
pacripesiesieHle 1Mo BuaaM padoT MpeCcTaBIeHO B Ta0IUIE

(576 wdacoB), wux

Bun yue6HO# paboTsI Bcero CemecTphl
4acoB (gachl)
3 4 - -

KonTtakTHasi pa6oTa, B TOM 4HcJIe€:
AyauTOpHbIE 3aHATHA (BCEro)
B ToM uncne:
3aHATHA JIEKIIHOHHOIO THIIA 72 36 36
3aHATHS CEMUHAPCKOTO THIA (CEMHHAPHI, TPAKTHICCKUE 38 18 20
3aHATHSA)
JlabopatopHble 3aHATHUS 186 90 96
HNnas koHTaKTHasi padora:
KonTtpoins camocrostensHO# padoTsl (KCP) 18 4 14
ITpomexxyrounas arrectanus (MKP) 0.8 0.5 0.5
CamocTrosiTeIbHasl padoTa, B TOM YHCJIE: 207.6 | 76.8 | 130.8
Kypcosas paboma - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 88 33 55
BbanﬂHeHlfe quueuc)yaﬂtiHbzx 3a0anuti (nod02omoska 156 158 | 29.8
coobwjenull, npezenmayuii)
Pechepam - - -
Tloozomoska k meKkywemy KoOHmpoio 74 28 46
KounTtpoJb:
IlonroToBKa K 3K3aMeHY 53.4 26.7 | 26.7
O01mas TpyI0eMKOCTh Yac. 576 252 | 324
yac B Tom umciie koHTaKTHas 315 1485 | 166,5

pabora

3a4. e]I. 16 7 9

2.2 CTpyKTypa AMCHMILIUHBI:

Pacnipenenenrie BuIOB yueOHOM palbOTHI

IUCILIUILINHEL.

U HUX TPYLOEMKOCTH IO paszzeinam

Pasnernsr (TeMbl) AMCHIUIUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)
[Tpumeuanue: JI — nexkuuu, [13 — npakTuueckue 3aHaTus / cemuHapsl, JIP — maGoparopHsie

3anstusa, CPC — camocrosaTensHas paboTa cTyAeHTa

Ne KosinuecTBo yacos
- AynuropHas CaMocTosiTeNnbpHa
pasz- HaumenoBanue pasnenos (Tem)
nena Bcero pabota st paboTa
J I13 JIP
1 2 3 4 5 6 7
8 2 2 4
1 BBenenune. AnaauTudueckas
XMMHUS KaK HayKa.
Mertposiornyeckre OCHOBBI
2 P 14 2 2 4 6
XMMHUYECKOro aHaJIn3a
3 [Tpo6ooTdop 1 mpodonoAroToBKa 10 2 2 6
OcHOBHBIE 3aKOHOMEPHOCTH
4 MPOTEKAHUS XUMHUIECKIX 15 2 6 7
peakuui. 3aKoH JeHCTBHSI Macc




KonnuectBo yacoB

No
AynuropHas CamocrosTenpbHa
pas- HaunmenoBanue pa3nenos (Tem)
nena Bcero pabota s paboTa
JI 113 JIP
OCHOBHBIE THIIBI XUMHUECKHUX
€aKIIH B aHAJIMTHICCKOM
5 | PeaKH 20 4 2 8 6
xumuu. KuciaoTHO-0CHOBHBIE
peaKiuu.
THUTPUMETPUYECKHE METO/IBI
6 aHanm3a. KHciIoTHo-oCHOBHOE 28 4 2 16 6
TUTPOBAHUE.
OKUCIIATEIBHO-
7 14 2 2 4 6
BOCCTAHOBUTEIBHEIE PEAKIINH.
OKUCIUTEIBHO-
8 20 2 2 10 6
BOCCTaHOBHUTEILHOE TUTPOBAHHUE
Peakuun
9 ! 16 4 6 6
KOMITJIEKCOOOpa30BaHMUs.
KommmekcomeTpruaeckoe
10 p 22 4 2 10 6
TUTPOBAHUE
IIponecchl ocaxxaeHus 1
11 ot A 14 2 2 6 4
COOCAXKICHMUSL.
12 OcaiuTenpbHOE TUTPOBAHUE 13,8 2 6 58
I'paBUMeTpHUYECKUN METO
13 | P p A 26 4 2 12 8
aHanu3a
HUmoeo no oucyuniune: 36 18 90 76.8
Pasnenbl qucnuIuinHbl, u3ydaemele B 4 cemectpe (ounas ¢popma)
Ne KommuecTtBo wacon
- AyauTopHas CaMocTosTenb
pa3- | HammeHoBaHue pasnesoB (Tem)
fena Bcero pabora Has pabora
JI 113 JIP
1 2 3 4 5 6 7
Knaccudukanms
WHCTPYMEHTAJIbHBIX METOJIOB.
ApanuTnuyeckuii CUTHAII.
1 OcHOBHBIE IPUEMBI TIEPEXOJA OT 6 2 ) i 4
BEJIMYNHBI aHAJIUTUYECKOTO
CUTHAJIa K KOHIIEHTPAI1H.
I'pamynpoBouHbie PyHKITUN.
®oH 1 crtocoOBI €0 CHIUKEHUSL.
CHeKTpOCKOMMYECKUE METOTBI
aHanu3a. DIEKTPOMarHuTHOE
U3TyYeHHE U €ro
2 YACHHE 23 | 2 - 4 17
B3aMMOJJEHCTBHUE C BEIIECTBOM.
CrnexTpsl aTOMOB ¥ MOJIEKY.
Mertoasl abcopOLHOHHON
3 a pol 56 6 6 28 16
CHEKTPOCKOMUU
MeTtoabsl SMUCCUOHHON
4 a 34 4 4 10 16
CHEKTPOCKOMUU
DIEKTPOXUMHUUECKAE METOIbI
18. P 8 58 8 4 22 24
a”HaiIm3a




No KonnuecTBo yacos
- AyauTopHas CamocrosiTens
pa3- | HammeHoBaHue pasnesnoB (Tem)
nena Bcero pabota Has pabora
JI 113 JIP
XpomarorpapuiecKkre MeTO/IbI 678 8 4 29 298
S) aHasin3a. Macc-criekTpoMeTpusl.
XpoMaTo-Macc-CIeKTPOMETpHUs
5 Tepmudeckue METOIBI aHAINM3a 14 2 - 4 8
MeTtobl pa3aeneHus u
6 KOHLEHTpupoBaHus. OCHOBHbIE 28 4 2 6 16
00BEKTHI aHATTU3a
Hmoeo no oucyunnune: 36 20 96 130.8
2.3 Coaep:xaHue pa3iesioB JMCHUILIAHDBI:
2.3.1 3aHATHSA JIEeKIMOHHOT0 THIIA.
3 cemecTp

No Haumenosan dopma

pasn pa;;[eena Conepsxanue pasnaena (TeMbl) TEKYIIEro
ena KOHTPOJIS
(Templ)
1 2 3 4
1 YcTHbIi
XuMuyeckuil aHanus. 3HauyeHue u o0jacTu orpoc
WCIIOJIb30BAaHUSI ~XMMHUYECKOTO  aHau3a.
Knaccudpukanums METO/IOB aHayu3a.
BBepenue. | Apagurhueckas  xumma  kak  Hayka.
AHAIMTHYEC | Kparepit weTopudeckuii ouepk. OCHOBHBIE
Kast XUMHA METO/IbI AHATTUTHYECKON XFMUH.
KaK HayKa. | Apganutuueckas ciyx6a. Ilomatue o
METOJIe aHanm3a u METOJTUKE.
AHamutnueckuid  curHan.  [lepcrniekTUBBI
pPa3BUTHS AHATUTUYECKON XUMHUH.

2 YcTHbIN
Mertpomnorua | METPOJIOrHYECKHEe OCHOBBI XMMHYECKOTO | ompoc. JIP
eCKHUe aHanmza. Bocnpous3BoauMocTs. | xonTp.pabo
OCHOBEI [TpaBWIBHOCTE. Craructudeckast Ta
XUMHUeckor | 00paboTka pesynbTaToB aHanmuza. IIpemen
0 aHaIM3a OOHapyXCHHSI, 9YBCTBUTEIHHOCTD,

JUATIa30H OMpPEIeIIeMbIX KOHIIEHTPALIUH.

3 [Tpo6ooT6op | [Ipoboorbop u mpobomoaroroska. Ommbku | YCTHBIN
u npobooTbdopa. orpoc
npo6onoaro
TOBKA

4 | OCHOBHBIE 3akoH aAelcTByrommx Macc. KoHcTaHThl | Y CTHBIM
3aKOHOMCPH | paBHOBECHS - TECPMOJUHAMHUYCCKHC, OIpocC
OCTH peabHBIE, YCIIOBHBIE, WX B3aMMOCBSI3b. JIP
HPOTCKAHUA | Kos(h(hUIMeHTHI aKTHBHOCTH, MOJIBHBIE
XUMHYECKHUX




peaKIui.

JOJIH,
peaKIui.

IIPUMEPBI KOHKYPUPYIOIINX

OcCHOBHBIE
THIIBI
XHUMHYECKHUX
peakuui
KucnorHo-
OCHOBHEIC
peaKIvu.

Teopun KHCIOT W OCHOBAHW: Teopus
Appennyca, Jlptouca, VYcaHoBuya, uX
HepoctaTku. [IpoTonurtuueckas Teopus
Bbpencrena-Jloypu. [IpoTronutnueckas
napa.  KoHcTaHTBl ~ KHCIOTHOCTH U
OCHOBHOCTH. ABTONPOTONN3. DaKTOpHL,
BIIUSIOLINE HA CUJIYy IPOTONUTOB. BrnsHue
pacTBOpUTENEH Ha CUITY TPOTOJIUTOB.

YCTHBIN
ompoc. JIP
Pent.k.p.

Nel

Turpumerpu
4eCKUe
METO/bI
aHaJIn3a.
KucnorHo-
OCHOBHOE
TUTPOBAHUE.

Turpumerpudeckuin
OCHOBHBIE  IIOHATHSL.
BTOpUYHBIE cTaHaapTel. Kiaccuduxamms
TUTPUMETPUYECKUX  METOJIOB
OcHOBHBIE TIPHEMBI THUTPOBAHMSI, pacyer
pe3yiabTaToB  NpPsSMOro, OOpaTHOTO U
KOCBEHHOro  TUTpoBaHus.  KucnorHo-
OCHOBHOE€  TuUTpoBaHue. CraHgapTHbIe
pacTBOpBI, IIPUTOTOBJICHUE,
CTaHJApTU3aLUs U XPAHECHUE.

METOJl  aHajlM3a,
IlepBuunble H®

aHaJIn3a.

Y cTHEIN
onpoc. JIP

Nupukaropel KHCJIOTHO-OCHOBHOT'O
tutpoBanus.  MonnHas,  xpomodopHasi,
MOHHO-XpOoMO(dopHas TEOpUs
WHUKAaTOPOB. CoBpemeHHbIE
IIPEACTABJICHUS O CBSA3M OKPACKH BEIECTBA
C JJIEKTPOHHBIM CTPOCHHUEM €r0 MOJIEKYIL
PT wunaukatopoB, HHTEpBAI Iepexoa
okpacku. TpeOoBaHUS K MHIUKATOpaM, UX
KJIaccuuKarms.

YcTHBIN
ompoc. JIP

KpuBbie THUTpOBaHHWS CHJIBHBIX M CITa0BIX
KHUCIIOT u OCHOBaHMM. DakTopsl,
BIIUSIIONINE HA BEJIMYMHY CKauyKa Ha KPUBOUH
TUTPOBAHUS. [Tpuntun noabdopa
WHIAUKATOPOB. [IpueMbl TUTPOBaHUS OYCHB
cl1a0OBIxX KUCJIOT i OCHOBaHHIA.
WuaukaTtopHble  OMMOKH  THTPOBAHHSL.
[Tpumepsr MIPUMCHCHHUS KHCJIOTHO-
OCHOBHOTO  THUTPOBAaHHUSA aHanu3a
peaTbHBIX 0OBEKTOB.

JUTSL

YcTHbIi
ompoc. JIP
Peiit.k.p.

No2

OxucinTellb
HO-
BOCCTAHOBHUT
€JIbHBIE
peaxIu

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu, 150:¢ KJIacCU(pUKaLUS.
Hanpasnenue PEIOKC-TIPOIIECCOB.
CrangaptHeiii ¥ (GopManbHBIA  peloKc-
MTOTEHIM A, CBSI3b MEXKIY
KoHcTaHThI paBHOBECHS

HHUMMHA.
pemokc-

YcTHbIM
ompoc. JIP




MIPOIIECCOB.

OxuciInTEelb
HO-
BOCCTAHOBUT
eJabHOe
TUTPOBAHUE

OKHCIUTENbHO-BOCCTAHOBUTEIHLHOE
TUTPOBaHUE, KJ1acCUpUKals.
WNuaukaTopsl pEelOKC-TUTPOBAHUS,
MHTEpBaJ nepexoja OKPACKH.
Knaccudukanus, npuMepsl UHAUKATOPOB.

YCTHBIN
ompoc. JIP

Kpussie OKHUCJIUTEIHHO-
BOCCTaHOBUTEIHHOTO TUTPOBAHUS.
@dakTOophl, BIMUSIIONINE HA BEIUYUHY CKauKa
Ha KpUBOi TUTPOBAHUS.
[lepmanranatoMeTpusi, TUXPOMATOMETPUS,
nonometrpus. CraHgapTHBIE  PacTBOPBHIL,
0COOEHHOCTH ux PUTOTOBJICHHUS,
CTaHJapTU3aLMU U XPAHECHHUS.

YCTHBIN
ompoc. JIP
Pent.k.p.

No3

Peakiuun
KOMILIIEKCOO
Opa3oBaHUsI.

KommnekcHblie coeguHenus. DakTOpBI,
BIUSIONINE Ha YCTOMYUBOCTh
KOMIUIEKCHBIX coenuHeHn. KoHcTaHThI
YCTOMYMBOCTH TEPMOJIMHAMUYECKHE,
peanbHbIe, YCIIOBHBIE.
BHyTpukoMILIeKCHbIE COEIUHEHMUS Hu
XENaTkL.

YcTHBIN
ompoc. JIP

10

Kommnexco
METPUUYECKO
e

TUTPOBAHUE

Kommnekconsl. 3JATA, paBHOBecus B
pacTBopax OATA. OcobenHoctn
B3aumoaeiicteuss DJITA ¢ uwoHamu
METAaJIJIOB. Kommexkconomerpuueckoe
TUTPOBAHHE. MeTtannoxpoMHble

HHJAUKATOPbI, MCXAaHU3M HUX HeﬁCTBHH, pT

YcTHBIN
ompoc. JIP

Pacuer KPHUBBIX
KOMILUIEKCOHOMETPUYECKOTO  TUTPOBAHUS.
@axTopsl, BIUAIOLIME HA BEJIMUYUHY CKAaYKa
TUTPOBAHU. OcHoBHbIE IIPUEMBI
KOMIIEKCOHOMETPUYECKOTO TUTPOBAHMS.

VcTHBIN
ompoc. JIP
Pent.k.p.

N4

11

ITpoueccol
OCaXXKaACHUA
u
COOCQXJIEHU
a1.

I'ereporennsie paBHOBecusa. KOHCTaHTBI
PacTBOPUMOCTH. [Tpumepsr pacuera
pacTBOPUMOCTH C YUETOM  Pa3IUYHBIX
(bakTopoB.

YcTHbIN
ompoc. JIP

12

OcanurtensH
oe
TUTPOBAHUE

OcangurenbHoe  TUTpoBaHHWe.  Mertoabl
Mopa, @onsrapna, dasuca. Uaaukaropsl,
YCIIOBHSI TIPUMEHEHUS, MEMIAOIINE HOHBI.
be3binaKaTOpHbIE METOIBI (PUKCUPOBAHUS
KOHEYHOM TOYKM THUTpoBaHusA. Kpusbie
OCAIUTEIBHOTO  TUTPOBaHUA, (AKTOPHI,
BIIMSOIINE HA BETUYMHY CKa4Ka Ha KPUBOU

YcTHbIN
ompoc. JIP




TUTPOBAHUS.
13 ['paBuMeTprUecKuii aHanu3. | Y CTHBII
['paBuMeTpryecKas 1 ocaxaaemas Gopmsl. | ompoc. JIP
OCHOBHBIE TPUYHHBI 3arPSI3HEHUS OCAJIKOB
— a7IcopOITHsl, OKKITIO3HUS, HU30MOP(HHU3M.
VYcnoBus NOMy4EHUS] KPUCTAIMYECKMX U | Y CTHBIA
I'p aBHivl crpu aMOp(HBIX OCaJKOB. OrnocurensHoe | ompoc. JIP
YECKUI o
nepeceiieHue.  MeToa  BO3HHMKAOIIUX Peiit.k.p.
METOJ Nod
AHAII3A peareHToB. [IpombiBaHuE OCaIKOB.
TpebGoBanust K  OocaauTesdsiM, pacuer
HEOOXOJUMOr0  KOJIMYECTBAa  OCaIUTEs.
Pacuer noTepp 3a cueT pacCTBOPUMOCTH IIPU
NPOMBIBAHUU ocajKa. [Ipumenenue
MeTo/a.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
3 cemecTp
dopMma
No TeMbl IPaKTUYECKUX 3aHATUN TEKYILEro
KOHTPOJIS
1 3 4

1. |PaBHOBecHe B TOMOT€HHBIX cHCTeMaX. KHCIOTHO-OCHOBHOE paBHOBECHE. VYeTHBIi onpoc
Brruucnenne pH B pacTBopax ciabbIX ¥ CHIIBHBIX KACJIOT U OCHOBaHHH. Konrp.pabora 1
Beruncnenue pH B pactBopax am@oiauToB u OyepHbIX pacTBOpax.

2. | Kucnorno-ocHoBHOE TUTpOBaHME. Beuncienue pe3ynbTaTos VYeTHBI onpoc
TUTPUMETPUUYECKOT0 aHAJIN3a METOJIOM IPSIMOT0, 00PaTHOIO M KOCBEHHOT'O Konrp.pabora 2
tuTpoBanusl. KucinoTHo-ocHoBHbIE HHANKATOPHI. KpuBble TUTpOBaHUSL.

WupnkaTopHble OMMOKK THTPOBAHUSI.

3. | PaBHOBecHe B OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX CUCTEMaX. Pemokc- YcrHbli onpoc
MOTEHIIHAN - CTAaHJAPTHBIHN, (opMabHbBIH. KOHCTaHTBI paBHOBECHS peJIOKC- Kontp.pabora 3
peakuuii. [ToreHnuan B ToUKe SKBUBAIIEHTHOCTH. VIHANKATOPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO TUTPOBaHUs. KpHBbIe OKUCIUTENBHO-

BOCCTAaHOBUTEIHHOTO TUTPOBaHMsI. OKUCIUTETHLHO-BOCCTAHOBUTEIHHOE
TUTPOBAHUE.

4, |KommnekcHble coeJMHeHMs. BHYTpUKOMITIEKCHBIE coeinHeHHs. KOMIUIEKCOHEL. | Y CTHBIN OTpoc
MeTannoxpoMHble HHAUKATOphl. KOMIUIEKCOHOMETpHUIECKOEe TUTPOBAHHE. Konrp.pabora 4
KpuBble KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHHS.

5. |PaBHOBecue B cucteme ocasiok - pacTBop. Pacder pactBopumocTn YcTHbIl onpoc

MaJIOpaCTBOPUMBIX CO€IMHEHUN. [ paBUMETpUUECKUil aHau3. Y CI0BUS
MOJTYYEHUS KPUCTAJUINYECKUX U aMOPHBIX 0caaKoB. OCHOBHBIE IPUYNHBI
3arpsi3sHeHust ocakoB. [IpombIBaHue ocankoB. PacdeTr komndecTBa ocaguTens.
Pacuer noreps 3a cyeT pacTBOPUMOCTH B I'PaBUMETPUHU

Konrp.pabora 3




2.3.3 JlaGopaTopHbIe 3aHATHS.

3 cemecTp
dopma
Ne Temsbl 1a00paTOpHBIX PaboT TEKYILEro
KOHTPOJIS

1 3 4

1 |Metposioruueckue OCHOBBI aHANIUTUYECKON XxumMun. CTaTucTudyeckas 3amuta JIP
00paboTKa pe3ysIbTaTOB U3MepeHuil. PacueT 1oBepuTeNIbHOIO HHTEPBATIA.

BeraBiienne npomaxa. MeToq HauMEHbIINX KBAPaTOB.

2 |Texumka n1abopaTOpHBIX padOT B aHAMUTHYECKOH nabopatopun. JpoOusiii| 3ammra JIP
U CUCTEMAaTUYECKUH aHau3. BaykHelne KaueCTBEHHbIE PEAKIINH
KAaTHOHOB.

3 |BaxHeiilune KaueCTBEHHbIE PEaKIIMK aHHOHOB. KoHTposibHas 3amura JIP
IIPaKTUYECKas 3a/laya Ha ONPEJEIICHNE KAaTHOHOB U aHMOHOB B CMECH.

4 |Pemienue pacueTHbIX 3aJa4 [0 TeMaM «XHUMHUYECKOE paBHOBECHE.
Kucnorno-ocHoBHbIE peakiuu. Pacuer pH BoIHBIX 1 HEBOJHBIX Pacuernbie
pacTBOPOB KUCIIOT, OCHOBaHUH, aM(poauTOB. bydepHbie pacTBOpPBI». 3a7aHus

3amura JIP
PefiTHroBas KoHTpOJbHAsE paboTa Nel

5 |KucnorHo-ocHOBHOTrO TUTpOBaHus. [lepBruHbIEe M BTOpUYHbIE cTaHAAPTHL. |PacueTHble
[IpuroTtoBneHue u craHAapTU3aLUS PACTBOPA LIEJIOUH. 3a/1aHus

3amuTa JIP

6 |OmpeneneHne CUIBLHON KUCIOTH B pacTBope. OnpeneneHne KuCIoTHOCTH |PacueTHbie
IIULIEBOrO MTPOLYKTa METOIOM KHUCIOTHO-OCHOBHOIO TUTpOBaHus. Pacuer 3aganus
pe3yJIbTaTOB MPSMOT0, 0OPaTHOr0, 3aMECTUTEIBHOIO TUTPOBAHUS. 3amura JIP

7 |OnpeneneHue a30THOM ¥ OOPHOU KUCJIOT IPH KX COBMECTHOM 3amura JIP
IIPUCYTCTBUH. PacueT KpUBBIX KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.

8 |Omnpenenenue kapOoHaTa U IEI0YM IPU UX COBMECTHOM NpUCYTcTBUU.  |3amuTa JIP
Pacyer nHIMKAaTOPHBIX OMIMOOK KMCIOTHO-OCHOBHOTO TUTPOBAHUS.

PeliTunrosas koHTposbHast paborta Ne2

11 |OnpeneneHue HampaBIeHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX Pacuernbie
peakuuii. [IpuroroBnenre u crangapTU3alys pacTBopa nepMaHrasara 3a/laHus
Kaaus. 3amura JIP

12 |[lepmaHraHaToMeTpUYeCKOE ONpeeIeHHE XKee3a. 3amura JIP
buxpomaTomerpuueckoe ornpeaencHue xenesa ¢ JupeHuIaMUHOM.

Pacuer MHAMKATOPHBIX OMIMOOK pPeAOKC-TUTPOBAHUS.

13 |[IpuroroBieHue u cTaHAAPTU3ALMS PACTBOPA THOCYIIb(aTa HATPHUS. 3amura JIP
HNonomerpuueckoe onpeieneHue Meau.

Pelitunrosas konTposibHas padorta Ne3

14 |KommiekcoHOMETpHUECKOe OIpeiesieHNe Kalbliusg U Maruus B pactBope |3amura JIP
IIPU UX COBMECTHOM INpUCYTCTBUU. OnpeiesieHne 5KECTKOCTH BOJIBI.

15 |Onpenenenue amoMuHusg 00paTHBIM TUTpOBaHUEM. PacyeT KpuBbIX 3amura JIP




KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAHHSL.

16 |OnpeneneHue Menu M IMHKA IPU KX COBMECTHOM IPHCYTCTBUU MeToloM |3amuta JIP
KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAHHS.

17 [Meroast Mopa, @onbrapaa u @asHca 115t GUKCUPOBAHUS KOHEUHON Pacuetnbie
TOUYKM TUTpoBaHusA. OnpeneneHue XaopuaoB MeTo oM Mopa B IUIIEBOM  (3a7aHUs
MPOAYKTE 3amura JIP

18 |M3yueHue npaBui B3BELIMBAHUS HA AHATUTHYECKUX Becax. Pacuernnie
I'paBuMeTpuueckoe onpeneneHue xenesa. Pacuer pezynbratos 3a/1aHus
rpaBUMETPHYECKOro aHayn3a. Pacyer motepp 3a c4eT pacCTBOPUMOCTH 3amuta JIP
ocajKa.

PeliTuHroBas KoHTposbHas pabora Ned

2.3.4 3aHaTud JEeKIMOHHOI0 THIIA.

4 cemecTp

Hanmenona

No . ®opma
pasn asena Coneprxanue paszaena (TeMbl) TEKYIIEro
ena P KOHTpPOJIA
(Tembr)
1 2 3 4
1 Knaccuguk | O0mue TIPUHIIATIBL u KIaccUpuKanus | Y CTHBIN
anus WHCTPYMEHTAJBHBIX METOAOB. AHAIUTUYECKUU ompoc
UHCTPYMEH | CHIHAJL I'panynpoBounbie byHKIUH.
TAJIBHBIX UyBCTBUTEIBHOCTh U CEJIEKTHMBHOCTH METOIUKH.
METOJIOB. ®oH, ero NPOUCXOXKACHHWE U  CIOCOOBI
A”anuruue YMCHBUICHMUA. OCHOBHEIE  CIIOCOOEI pacyeTa
CKUH KOHIIGHTPAllMl 10 BEJUYMHE aHAIUTHYECKOTO
CUTHAaJ. CHUI'HaJa.
2 CriekTpock Crextp 3JIEKTPOMArHUTHOI'O M3IIy4eHUd: | Y CTHBIA
BHEPIus, CIOCOObI €€ BBIPAKEHHSA, IMANA30HbI |  OIMPOC.
OINUYECKUE
3JIEKTPOMAarHUTHOT'O W3ITYy4EHUs, THUIIBI JIP
METOBI
DHEPreTUYECKUX Mepexon0B. OCHOBHBIE THUIBI | KOHTP.
aHannsa. B3aMMOJCHCTBUSI  BELIECTBA C  M3JIyYCHHEM. pao.
ONeKTPOMA | Kjaccudukauus CHEKTPOCKOIMYECKHX METOOB
THATHOC aHanu3a. CHekTpsl HCIyCKaHUs, MOTJIOUICHUS U
HU3JIy4CHHUE | paccesHUs. ATOMHbIE CHEKTPHI. DHEpPreTHYeCcKHe
U €T0 nepexoabl.  XapaKTepUCTHKH  CIIEKTPaJbHBIX
B3auMoJicic | MHUM.  MosekynapHbie  CrekTpbl.  CXeMsl
TBHE C JJIEKTPOHHBIX YPOBHEH MoJekyisl. OCHOBHBIE
BEICCTBOM. | 3AKOHBI MIOTJIOLICHHUS 3JIEKTPOMAarHUTHOTO
CriekTpsI nznyuenust (byrepa-Jlambepra-bepa) u 3akon
W3ITYICHIS (JTomakuna-1leii6e). CBs13b
aTOMOB U D
AQHANIMTUYECKOT0 CHUTHala C KOHIIEHTpaluen
MOJIEKYII.
ompexaensiemMoro  coeauHeHus.  CrekTpaibHBIC

npuboOpel, WX Kiaccupukanus. MecTto W poJib
CIEKTPOCKONMMUYECKUX METOAOB B aHAIMTUYECKOU
XUMHH U XUMHUYECKOM aHaIIU3e.




MeTtonabl
abcoOIoH
HOM
CIIEKTPOCKO
817051

ATOMHO-a0cOpOIIMOHHAs crieKTpocKonus. Cxema
npubopa. [lmaMeHHas 1 AJIeKTpOTepMHIIecKas
atomuzanus. Mcrounuku n3nydenus. [IpaBuia
Voima. 3aBUCHMOCTh ONTHYSCKOM INIOTHOCTH
IJIa3MBI OT KOHIIGHTPAITUH 3JIEMEHTOB B PacTBOPE.
DakTopHI, BIUAIONTNE HAa TOYHOCTH aHAIN3a.
MeTton «xonomaHoro napa». Obnactu
MIPUMEHEHUS1, BO3MOKHOCTH, IPEUMYIIIECTBA U
OTpaHUYCHHSI METOHA.

VYcTHEIN
onpoc
JIP

CBsI3b XUMUYECKON CTPYKTYPBI COSAMHEHUS C
3JICKTPOHHBIM a0COPOIIMOHHBIM CIIEKTPOM.
OYHKIMOHAIBHBIN aHAJINA3 110 JIEKTPOHHBIM
crektpaM. KonnuecTBeHHbIE XapaKTEPUCTUKHU
MOTJIOIICHUSI CBETA, UX B3aUMOCBS3b. 3aKOH
Byrepa — JlamGepra — bepa. OTkiioHEHUS OT
3akoHa byrepa-Jlambepra-bepa, ux npuanHs! u
cnocoObI npeaynpexacHus. DoToMeTpuIecKue
peaknuu u TpeOoBaHUS K HUM. ONTUMAIbHBIE
yCIoBUST OTOMETPUPOBAHMUSL.

. OCHOBHBIE Y3JIBI CIIEKTPOPOTOMETPHUESCKON
anmnapartypsl. IHCTpyMeHTalIbHbIE IOIPEIIHOCTH;
ONTUMAJIbHBI MHTEPBAIl U3MEPAEMbIX 3HAUCHUIT
onTu4yeckoi mioTHocTH. CriocoObl onpeneneHus
KOHIIEHTPAIMH IIOIJIOLIAIOLIET0 BEIECTBA B
pactBope. duddepeHuanbHbIii crocod
CHEKTPO(OTOMETPUIECKIX H3MEPEHUI. AHATH3
MHOI'OKOMIIOHEHTHBIX CHUCTEM.

VcTHBIN
omnpoc.
JIP
Peitt.x.p.

MounekyispHasi aOCOpOIMOHHAS CIICKTPOCKOIIUS B
UK obnactm cnekrtpa. HMpentudukamus wu
CTPYKTYpHO-TpymnoBoi ananu3 o MK cnexrpam.
KonnuectBennsrit ananu3 B K- crekrpockonum.
UK cnexktpooToMeTpbl TUCIEPTUPYIOLIETO TUIIA,
UX OCHOBHbIE y31bl. Dypbe-CHEKTPOMETPHI,
MPUHIMI UX paObOThl H IPEUMYIIECTBA.

YcTHbIN
ompoc.
JIP
Peitt.x.p.

MeTtoap!
SMUCCUOHH
o
CIIEKTPOCKO
MUHA

[IpyHIHIIEI ¥ TEOpeTHYeCKne OCHOBBI ATOMHO-
SMHUCCHOHHOT'O CIIEKTPATHLHOTO aHaiu3a.
OcHOBHBIE MCTOYHHUKHU aTOMHU3AINHA "
BO30yxAeHHA. CBsI3b aHATUTUYECKOTO CHTHAJIA C
KOHILIGHTpauuend aHanuta. MeTol IUTaMEeHHOH
doToMeTprn.  AHAIMTUYECKHE  BO3MOXKHOCTHU
aTOMHO-3MHUCCHOHHOI'0 METO/1a aHAI13a.

JlroMuHecLeHINs 51 ee OCHOBHBIE
XapaKTePUCTUKH. Kiraccuduxarus BUJIOB
JIFOMUHECLICHIIVH. Amnmapatypa IRIE:
HCCIEAOBAHMS JIIOMUHECHEHIIMU. Perucrpanus
CIIEKTPOB BO30YKICHUS u HCITYCKaHUS
JIFOMUHECLIUPYIOLIUX BELLECTB. OcCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYJISIpHOU

JMOMUHECHeHIIMY. TyllleHue JIIOMHHECLICHIIUH.
KonnuecTBeHHBIN TIOMUHECIICHTHBIN aHAJIN3!

VYcTHBIN
omnpoc.
JIP




B3aumopeiicTBue peHTT€HOBCKOTO M3JIy4YEHUS C YcTHBIH
BEIIECTBOM. MeTO bl pEHTT€HOBCKOM ompoc.
CrHeKTpockonuu. PeHTreHoduyopecueHTHbIE JIP
CIEKTPOMETPHI SHEPTOUCTIEPCUOHHBIE U PeiiT.K.p.
BOJIHOJUCIIEPCUOHHBIE. [leTeKTopbI

PEHTI€HOBCKOr0 u3ny4yenus. Kpucransi-

aHanm3atopsl. OcoOEHHOCTH TPOOOIIOIrOTOBKHY.

Ob6nactu nprUMeHEeHHs, BO3MOKHOCTH,

[IPEUMYIIECTBA U OTPAaHUYCHUSI METOJIOB.

OO6Omrast  xapakTepuCTHKa U  Kiaccubukanws | Y CTHBIA
3NEKTPOXUMHUYECKHUX METOJIOB. oTIpocC.
OnekTpoxuMuueckue sueiiku. MHauKaTOpHBII JIP
3NEKTPOJ U IEKTPOJ CpaBHEHUs. PaBHOBECHBIE U | YV CTHEBIH
HEPABHOBECHBIE JJIEKTPOXUMHUYECKUE CHUCTEMBI. ompoc.
SBneHusl, BO3HUKAIOIME NPU NPOTEKAHUM TOKA. JIP
TonsipusanioHHbIC KPUBBIC M MX HCIIONB30BAHHE | PeifT K.p.
B PA3JIMYHBIX AIEKTPOXUMHUYECKUX METOJaX.

[IpsiMast moTeHIMOMETPHSL.

IToTenHumomerpruyeckoe TuTpoBanue. MamMenenue
3NEKTPOIHOTO NMOTEHLIMAIa B Mpolecce

tuTpoBaHus. CriocoOsr 00HAPYKEHUST KOHEUHOU

TOYKHU TUTPOBAHUS. AHAIUTUIECKHE

BO3MOKHOCTH U NMPAKTUYECKOE IIPUMEHEHNE
MIOTEHLIMOMETPHUECKOTO METO/1A.

Bonpramnepomerpuyeckuii  METOJ  aHanuu3a. | Y CTHBIN
Knaccudukanus BOJIbTAMIIEPOMETPHYECKUX |  OIPOC.
METOJIOB. [onsporpadwus. Oo6mas JIP
XapaKTePUCTUKA TMOJIAPOrpauIeckord  KPUBOM. Peiit.k.p.

3aBucuMOCTh  TU(GQPY3UOHHOTO  TOKa  OT
pa3nuuHbIX (akTopoB. YpaBHeHue WibkoBuua.
[lotenuman nomyBonHbl. IlpuMeHeHMe TBEpABIX

3JIEKTPOLOB B BOJIbTAMIIEPOMETPHH.
CrauuHapHbIe u BpalaroIuecs
MHUKPO3JIEKTPOIBL. MoaudunupoBaHHbIe

aneKkTpobl. MTHBEpCHOHHAS BOJIBTaMIIEPOMETPHSL.
AMIIEpOMETPUYECKOE THTPOBAHUE C OAHHM M
JBYMS IOJISIPU30BAHHBIMU DJIEKTpOJaMH. Buasl
KPHBBIX TUTPOBAaHMUS. AHanutudeckue
BO3MOXHOCTH M IIPAKTHYECKOE HPUMEHEHUE
BOJIbTAMIIEPOMETPUUECKUX METOJIOB.




Kynonomempus. Teoperuueckue OCHOBEI.
KynoHomerpuss Tpu  TOCTOSSHHOM TOKE H
MOCTOSIHHOM ~ moTeHIuane. [IpenMymiectBa u
OTpaHWYEHHS  METOJa  KYJOHOMETPHYECKOTrO
TUTPOBAHUSL. [pumepsr MPaKTUIECKOTO
MIPUMEHEHUSI.

Konoykmomempus.
KOHIYKTOMETPHUH, BO3MOXHOCTH M  00jactu
MIPUMEHEHUS. [psamas KOHAYKTOMETPHSL.
Konaykromerpuueckoe TUTPOBAHUE.
[IpakTnueckoe MIpUMEHEHNE METO/IOB
KOHAYKTOMETPHH.

ITpunnumne

dnexkmpozpasumempus. [Ipunumel,
IIPEUMYIIECTBA, 00macTb MIPUMEHEHUS
3NEKTPOrPaBUMETPHH. DnexTponu3 npu
KOHTPOJIMPYEMOM MOTEHLIUANIE U €r0 MPUMEHEHHE
Ui 1eNed pasiesieHus U KOHLEHTPHUPOBAHMA.
Anmaparypa.

VcTHBIN
ompoc.
JIP
Peitt.x.p.

Xpomarorp
aduueckue
METO/IBI
aHaamu3a.

Xpowmarorpadus. Knaccudurkanus MeTo 0B
OcHOBHBIE IPUHLUIIBI XpOMAaTOTpapu.
Knaccudukanus xpoMaTorpaguueckiux MEeTOI0B.
OcHOBHbIE MapaMeTpsl XpOMaTOTPAMMBI.
Kpurepuu pasnenenus nukoB. CelTeKTUBHOCTD U
3 PEKTUBHOCTH XpOMATOrpaduIecKoro
paznenenus. KoHuenys TeopeTHueckux Tapesok.
Kunernueckas teopust xpomarorpaduu.
YpaBuenue Ban-Jleemtepa. Boruncnenue
ONTHUMAJIBHON CKOPOCTH MOABKHOM (hasbl.
WnenTrduxanus KOMIOHEHTOB CMECH IO
xpomaTtorpamme. KonmuecTBeHHbIN aHATH3.

l"a3oaicopOLMOHHAs U Ta305)KUAKOCTHAS
xpomatorpadus..Cxema razoBoro xpomarorpada.
OCHOBHBIE TUIIBI IETEKTOPOB: KATApOMETPBI;
JETEKTOPHI 3JIEKTPOHHOT'O 3aXBaTa; INIAMEHHO-
MOHM3AIMOHHbBIE 1eTeKTOphL. BbIOOp AeTekTopa.
AHaTUTHYECKHE BO3MOXKHOCTH, 00JIaCTH
MIPUMEHEHUS ra30BOi XpoMaTorpadum.

VYcTHBIN

orpocC.
JIP

KuakoctHass ~ KolOHOYHAas  Xpomarorpadusl.
BricokoaddhextuBHas JKUAKOCTHAS
xpomatorpadust  (BDXKX). OcHoBHBIE BHIBI
BOXX: anmcopbumonHas, pacmpenenuTenbHasl,
HOHOOOMEHHAs, OKCKJIIO3MOHHAs -  OOIIue
TIPUHITUIIEI  METOJIOB, OTPECIIIEMbIE BEIECTBA.
YCTpoiicTBO M OCOOCHHOCTH KHUJIKOCTHBIX
xpomartorpadoB. Hacocel, konoHku. OCHOBHBIE
TUOBI  JCTEKTOpOB. [IpuMeHeHHWe pa3IMYHBIX
BunoB BOXKX nns pasgenenus u ompenencHus
opraHuyeckux  coequHeHuil. Ilpeumymiecta
metonoB BOXX. IlnockoctHas xpomatorpadus.
OO6mme mpuHIUIBL pa3aencHus. KauecTBeHHBINH 1

VcTHBIN
Ompoc.
JIP
Peitt.x.p.




KOJIMYSCTBECHHBIN aHAJIN3.

Macc-
CHEKTPOMET
pusi.
Xpomaro-
macc-
CHEKTPOMET
pust

[IpyHIMIT Macc-CHEKTPOMETPUYECKOTO METoAa
agamm3a. CxemMa UM OCHOBHBIE Y3JIBI Macc-
criekTpoMeTpa. Baxknel e crocoObl HOHU3AIHH.
Tumnsr Macc-aHaJIu3aTopOB. Macc-cnekTp.
WnenTnduxanus M ompenenceHne OpPraHuYeCKUX
BEILECTB; JJEMEHTHBIA M H30TONHBIM aHAIM3.
Macc-cnekTpoMeTprs ¢ UHAYKTUBHO CBSI3aHHOMN
mia3moi. IlpenMymiecTBa IIa3MEHHOM Macc-
CIIEKTPOMETPUH. Xpomamo-macc-
cnekmpomempun. llpuHuun — MeTonga,  €ro
MpeuMyIlecTBa 10  CpaBHEHHIO C  Macc-
CHEKTPOMETPUUYECKHM METOJIOM aHaJIN3A.

AHanmuTHYeCKHE BO3MOXKHOCTH U 00JIaCTH
MIPUMEHEHHUSI MacC-CIIEKTPOMETPHH.

YcrHbiit
ompoc.
KonTtp.pa
0.

Tepmuueck
1€ METObI

Tepmuueckre METOIbI NCCIIEIOBAHNUS U aHAITU3A.
Knaccugukanus. TepmorpaBumeTpus,
TEPMHUYCCKUH aHaIM3, JUdQepeHIuaIbHas
CKaHUPYIOIask KalopuMeTpus. Tepmormapsl.
HepuBartorpadsr. CHHXpOHHBIE
TepMOaHaNIU3aToOpEl. [IpuMeHeHre METOIOB IS
uccaenoBaHus (PU3NKO-XUMUIECKUX CBOWCTB U
aHaJM3a BEIIECTB M MaTePUAJIOB.

10

Metonrnl
paszaeneHus
u
KOHILIEHTPH
poOBaHUs.

OCHOBHBIE BHIbI MACKUPOBAaHHS — PABHOBECHBIC U
HEpPaBHOBECHBIE. OcCHOBHEIE MIPUEMBI
MacKHPOBAHUSL. [Tpumepsr PUMEHEHUS
MacCKHPOBaHUS B XMMHYECKOM aHaiu3e.
KonnvecTBeHHbIE — XapaKTEPHCTHKH:  KOAPHU-
IUEHT pacIlpeieieHHs, CTENEeHb W3BIICUCHHUS,
cTerneHb paszaenenus. CoocakaeHue.

OKCTpakuusi  Kak pasgeneHus W
KOHIIEHTPUPOBAHHUA. Knaccudukanms
9KCTPAKLMOHHBIX MporieccoB. OCHOBHbIE 3aKOHBI U
KOJINYECTBEHHbIE  XapakTepUCcTUKu. DakTopsl,
BIMSIOIINE Ha CTENeHb M3BJICYEHHS  IIpHU
OJHOKpaTHOW 3KCTpakuuu. CTeneHb H3BIICUECHUS
P  MHOTOKPAaTHOM dkcTpakiuu. Beibop pH
JKCTPAKILIUU. Baxwuelme  3KCTpar€HTbl U
TpeOOBaHUS K HAM.

Copbuus Kak crocod KOHIEHTPUPOBAHUSI.
Mexanuszm copOiuu. COpOSHTHI, UCIIOJIb3yEMbIE
IIpH KOHIEHTPUPOBAHUU MUKPOIIPUMECEH.

MCTOJ

Crienupuka mpo60oTOopa 1 MpoOOIOATOTOBKH B
X0ZIe aHaJI3a OOBEKTOB Pa3HOTO THIIA.
[IpencraButensHOCTH TPOOBI. PAKTOPHI,
00yCIIOBIMBAIOLINE pa3Mep U criocold oTdopa
peacTaBuTeNbHOM poosl. OTOOp Mpobd
TOMOTEHHOTO U FeTeporeHHoro cocraBa. CriocoObt
MIOJTy4eHus cpeaHel mpoosl. OCHOBHBIE CITIOCOOBI
nepeBoJia mpoosl B HopMy, HEOOXOAUMYIO AJIS
JAHHOTO BUJIa AaHAJIM3A, - «CYXUE» H «MOKPBIEY.

YcTHbIN
ompoc.
JIP
KonTtp.pa
0.




11 AHanu3 peanbHbIX 00beKTOB. [lepcreKTUBEI VYcTHEIN

pa3BUTHS aHATUTHYECKOM Xxumun. CHIDKEHUE ompoc.
npezaena oOHapYKEHUS U YBEITNUCHUE TOYHOCTH VYV CTHBIE
aHanu3a. ABTOMaTH3AIUs U KOMITBIOTEPH3AITUs
OCHOBHBIC 1 bIOTCpHU3aIL JOKJIa b
OGBEKTHL aHanm3a. CHCTEMBI «3TIEKTPOHHBIA HOC» U
«QJIEKTPOHHBIN SA3BIK». MHUHUATIOpU3AIUS.
a”anusa

PasBuTHE «110JIEBBIX)» METOJIOB aHAK3a.
PazBuTHEe rHOpPUIHBIX METOIOB aHATU3A.
JlmcTanimoHHBIN aHamu3. Pa3putne
Hepa3pyLIAIOUX METOJAO0B aHAIN3a

2.3.5 3aHATHS CeMHHAPCKOI0 THIA
4 cemecTp

dopMa TeKyLIero

Ne TeMbl IPaKTUYECKUX 3aHATUN
KOHTPOJIA
1 3 4
1.|CrekrpodoToMeTprueckuii MeTo 1 aHaIM3a. Beruucienue Pacuernrie 3aganus. Y cTHBIN

PEe3yJIbTaTOB CEKTPO(HOTOMETPUUECKOrO aHAIIU3A.
Huddepenumanbuas cnekrpodhoTomMeTpusl.

onpoc. Pelt.k.p.

2. |AToMHO-aGCOPOIMOHHAS CTIEKTPOCKOITHSL. VYcrabiit onpoc. PeuT.k.p.
3. |UK-cnekrpockonus. KauecTBEeHHBIN U KOTHYECTBEHHBIH YcrHbIi onpoc.
aHaNu3.
4. |ATOMHBI SMHCCUOHHBIN CIIEKTPANbHBIA aHanu3. Pentreno- |V cTHBIN onpoc. PelT.k.p.
(ryopecieHTHBII METOT aHAJIH3A.
5. |/TlrtoMHHECIICHTHBII aHAN3. VYceTHbIl onpoc.
6. |[loreHumomerpusi. Pacuernsbie 3a1anus. Y CTHBIN
onpoc. Pelt.x.p.
7. |BonbTammepomeTrpus Pacuernsbie 3ananus. Y CTHBIN
onpoc. Pelt.k.p.
8. |Kynonometpusi, 31eKTpOrpaBUMETPHUSI, KOHTYKTOMETPHSL. PacueTHble 3a1anns Y CTHBIN
onpoc. Pelt.k.p.
9. |Xpomarorpadusi. VYcrasiii onpoc. PeiT.k.p.
10. [Macc-criekTpoMeTpus. XpoMaTo-Macc-CIIeKTPOMETPHSL. YcrHbI onpoc.
11. |OcHoBHBIE 00BEKTHI aHaIM3a. [lepcreKTUBBI pa3BUTHS YcTHBIM onpoc.
AHAJIMTUYECKON XUMUU
2.3.6. JlabopaTopHble 3aHsITUS B 4 cemecTpe
dopMa TeKy11ero
Ne Tembl 1abopaTopHBIX paboT p ym
KOHTPOJIS
1 3 4
1.|®@oTomeTpuieckoe onpeaeneHue xee3a ¢ CyIb(ocaTuIIiIOBOMI 3amura JIP
KHCJIOTON
2 |CnexkTpooTOMETpUUECKOE OIpeIeICHHE Kele3a ¢ 3amuTta JIP
opTOo(hEHAHTPOJIMHOM
3 |Onpenenenue maprasia MerooM auddepeHimanbHol GoTomMeTpun 3amura JIP
4 |CrnektpooTOMETpUUECKOE OTPEIeTICHUE ColepKaHus KoernHa B 3ammra JIP




pacTBOPUMOM Kode

5 |DKCTpakMOHHO-CIIEKTPO(HOTOMETPHUECKOE OIPEICTICHIE 3amura JIP
He(TenpoaYKTOB B IPUPOIHBIX Boaax metogoM MK-crekrpockonuu Ha
HK-cnekrpodortomerpe FTIR-8400 S.

6 (M3ydyenue mpuHLUIIA pabOTHI aTOMHO-a0COPOLIMOHHOTO crieKTpomeTpa c |3amuta JIP
OTA. Onpezenenne TSHKEIOro MeTalia MeTOA0M aTOMHO-
abCcopOILIMOHHON CHEKTPOCKOMUH. DKCKYpCHUs B 1a00paTOprI0 aTOMHON
CHEKTPOCKOIHUHU.

PeliTuHroBasi KOHTpoJbHAsE pabora NS

8 |M3yueHue npuHIUIIA pabOTHI SHEPTOAUCTIEPCUOHHOTO U 3amura JIP
BOJTHOAMCIIEPCUOHHOTO PEHTI€HO(DITYOPECIIEHTHBIX CIIEKTOMETPOB.

Omnpenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa
METAJJTNYECKOr0 CIUIaBa 0e3 pa3pyIieHusl MpoOskI.

9 [U3yuenue npuHLIMIa pabOTHl aTOMHOTO SMHCCHUOHHOTO criekTpoMerpa ¢ |3amuta JIP
WHJIYKTUBHO CBSI3aHHOM Tu1a3Moil. OnpeiesieHne cocTaBa MOPCKOM BOJIbI
METOJIOM aTOMHOW YMUCCHOHHOM CIIEKTPOCKOIIHH.

PeliTunroBas koHTposibHas padoTta Neb
11 |Hactpoiika pH-meTpa o 6ydepusiM pactBopam u onpenenenue pH 3amwra JIP
KOHTPOJIBHOTO pacTBOpa
12 |Ompenenennie HUTPATOB METOAOM MPSIMON TOTEHIIMOMETPHH ¢ HUTpaT- |3amuTa JIP
CEJICKTUBHBIM DJIEKTPOJIOM
13 |Onpenenenue xene3a METOIOM IMOTCHIIHOMETPUYECKOTO TUTPOBAHHUS 3amura JIP
14 |Onpenenenue consTHON U OOPHON KHCIIOT B UX CMECH METOIOM 3amura JIP
MMOTEHIIMOMETPUYECKOTO TUTPOBAHMUS.
15 |Onpenenenue cCoasTHON KUCIOTH METOAOM KYJIOHOMETPHYECKOTO 3amuta JIP
TUTPOBAHUS
16 |Onpenenenue Meau METOIOM aMIIEPOMETPHUUECKOTO TUTPOBAHUS 3amuta JIP
17 |Onpenenenne MUKPOKOIMYECTB Ka MUl METOJOM MHBEPCHOHHOM 3amura JIP
BOJIbTAMIIEPOMETPUH
18 |Onpenenenne CONTHOW U YKCYCHOM KUCIOT METOIOM 3amura JIP
KOHJIYKTOMETPHYECKOTO TUTPOBAHMUSI.
Peiitunrosas koHtTposbHas padota No7
20 |KauecTBeHHBIN aHATN3 CMECH AMUHOKHUCIIOT METOOM TOHKOCIIOMHON 3amura JIP
Xpomatorpapuu
Onpeznenenue sTuialeTaTa U 3TaHoja B CTOYHBIX BOJaX METOJOM 3amuta JIP
ra3oBOM XpomaTorpapuu.
Omnpenenenue caxapoB B cokax Mmetogom BOKX 3amura JIP
Omnpenenenue OOpHON KUCITOTHI M HUKEIIS MOCHE pa3jiesienus cMecu Ha  |3amura JIP

katuonute KY-2.

N3ydenue npuHIMNa AEHCTBUS MacCC-CIIEKTPOMETPA U XpOMaTOMacc-
CHEKTPOMETpa. IKCKYpPCHUs B XpoMaTorpadhuyecKuil IeHTP IKOJIOro-
aHanuTH4eckoro nentpa Kyol'V.

YceTHBII onpoc

HccnegoBanue TepMquCKOﬁ YCTOI‘/’IHI/IBOCTI/I TBCPAOTO MaTCpUalia Ha

CHHXPOHHOM TepMmoananu3aTope Netsh —H-490.

YeTHBIN onpoc

PeliTuHroBast KOHTpoJbHas paborta Ne

2.3.7 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI




2.4 IlepeyeHb Y4eOHO-METOAHYECKOr0 o0eclmedYeHHs JIS CAMOCTOSITEJbHOM
a00ThI 00YYAKIIHUXCS M0 TUCHHUILINHE (MOIYJIIO)

Hepequb y‘-IC6HO-MeTOI[I/I'-ICCKOFO obOecreueHus JUCHOUIITTHHBI 110 BBIITOJITHCHHIO

No Bun CPC CaMOCTOATEIBHON paObOTHI
1 2 3
1 | Ipopabotka |1. Meromuveckue PEKOMEHAAIMN K OpraHU3aAIlMM AayJUTOPHOW U BHEAYJUTOPHOU
y4eOHOTO  |(CaMOCTOSITENBHOM) PabOThI CTYICHTOB: MeToandyeckue ykazanus/ coct. T.IT. CTopoxeHKo,
(reopetuueckor [T.b. [TounHok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybauckwuii roc.yH-1, 2018. 89 c.

0) Marepuaia

2. T.b. Iloumnok, 3.A. Temepnames. AHamutuueckas Xumus. CHIEKTPOCKOMMYECKHE
METOIBI aHanu3a. YueOHoe nocodue. Kpacuonap, Kyol'y, 2013.

3. T.b. lounnok, 3.A. TemepmameB. MomnekynsipHas aOCOPOIOHHAS CIIEKTPOCKOIIHS.
Kpacnonap, KyoI'Y, 2016.

4. Y4eOHHUKY 1 33IaYHUKH U3 CIIHCKAa OCHOBHOM JIUTEPATypPHL.

BrmonHeHne
WHINBUAYAIEH
BIX 3aJaHUN
(moaroToBka
COOOIICHHUI,
MIpe3eHTaIuH)

1. Merogmdeckue pEeKOMEHIAIIMM K OpraHW3aldd ayAWTOPHOH W BHEAyIUTOPHOM
(camocTosTenpHOI) paboThl CTyAeHTOB: MeToauueckue ykasanus/ coct. T.I1. CtopoxeHko,
T.b. [lounnok, A.B. becrranos, H.B. JIo3a. — KpacHonap: Ky6anckwii roc.ys-T, 2018. 89 c.
2. T.b. Iloumnox, 3.A. TemepmameB. AHamuTHueckas XuMus. CIEKTPOCKOUYECKHE
METO/IbI aHanu3a. YuebHnoe nocodue. Kpacuonap, Kyol'y, 2013.

3. T.b. Ilounnok, 3.A. TemeppameB. MonekynsipHas aOCOpPOIMOHHASA CIEKTPOCKOMHS.
Kpacnonap, KyoI'Y, 2016.

4. Y4eOHUKY U 3aJaYHUKH U3 CIIUCKA OCHOBHOI JTUTEPaTypHI.

ITonroroBska k
TEKyLIEMY
KOHTPOJIIO

1. Metoauueckne pEKOMEHIAIMU K OpTraHu3allMd ayJAWTOPHOM W BHEAyJIUTOPHOU
(camMocTOsTENBHOI) PpabOTHI CTYACHTOB: MeToquueckue ykasanus/ coct. T.I1. CTopoxkeHko,
T.b. [lounnok, A.B. becanos, H.B. JIo3a. — KpacHonap: Ky6anckuii roc.yu-T, 2018. 89 c.

2. T.b. Iloumnok, 3.A. TemepmameB. Anamutudeckas XuMmus. CHEKTPOCKONHYECKUE
MeToZBI aHanm3a. YuebHnoe nocodbue. Kpacnonap, Kyol'y, 2013.

3. T.b. Mounnok, 3.A. TemepmameB. MomnekynsipHas aOCOpOLMOHHAS CHEKTPOCKOIISL.
Kpacnonap, KyoI'Y, 2016.

4. YueOHUKH ¥ 3aJaYHUKU U3 CIIMCKA OCHOBHOM JINTEPATYPBI.

Y4eOHO-METOUUECKUE MaTepHalibl JJIsi CaMOCTOSATEIBHON paboThl OOYYaIOIIUXCS U3 YUCIIa
WHBAJIMJIOB U JIMI[ C OTPAHUYCHHBIMHM BO3MOXHOCTSIMH 370poBbs (OB3) mpenocrarnstores B Gopmax,
aIaNTHPOBAHHBIX K OTPAHMUYCHUSAM X 3/I0POBbsI U BOCHIPUATHS HH(DOPMAIHH:

J1ist TUIl ¢ HApYIICHUSIMU 3PCHUS:

— B [Te4aTHOH opMe YBEIMUEHHBIM MPUPTOM,

— B (hopMe 311eKTPOHHOTO JIOKYMEHTA,

J1Jist TUII ¢ HApYIICHUSIMH CITyXa:

— B IeUaTHOH (opme,

— B (hOpMe IIEKTPOHHOT'O JJOKYMEHTA.

JIist U1 ¢ HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO afapara;

— B IeYaTHOH (opme,

— B (hopMe 31eKTPOHHOTO JIOKYMEHTA,

JlaHHBIA TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronmxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B nmporecce ocBoeHMS JaHHOM y4eOHOW JMCHUIUIMHBI  HMCIIOJIB3YIOTCS — CIICAYIOLIUE
o0pa3zoBaTebHbIC TEXHOJIOTHU: ayJUTOpHAs paboTa B BUAC TPAJUIIMOHHBIX OPM: JICKIIUU, CEMUHAPBI,
IMPAKTHUYCCKHUE 3aHATUA U T.I1.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIOBBIC JUCKYCCHUH, 3aHATUA -
JINCKYCCHH, TIPOBOIUTCS pa30op MmpakTH4IecKuX 3amad. [IpeaycMOoTpeHsl KOHTaKTHBIE Yachl, B paMKax
KOTOPBIX IpEnojiaBaTeib, C OJHOH CTOPOHBI, OKa3bIBACT WHIMBHIYAJIbHBIC KOHCYJIBTALMH IO XOIY
BBITIOJIHEHHSI CAMOCTOSTENIBHBIX 331aHMi, a C IPyroid CTOPOHBI, OCYIECTBIISICT KOHTPOJIb M OL[CHUBAET
PE3YIbTATHI 3TUX WHIWBUAYAJTbHBIX 3a}IaHHI>II. 21.]'[51 q)HKcaIII/II/I TBOPYCCKOI'o IIPOABMIKCHUS
UCIIOJIB3YETCSl PEUTHHTOBasl CUCTEMa OLIEHKH 3HAHMH CTY/ICHTOB MO pe3ysIbTaTaM MPOBEPKH MOIYJIBHBIX
PEUTHHTOBBIX KOHTPOJIBHBIX Pa0OT, MPUMEHSETCS OOCYXKICHHE PEe3yJbTaTOB Pa0OTHI CTYICHUECKHX
HCCIIEIOBATENIBCKUX TPYIIIL.

WNHuTepakTrBHBIE 00pa30BaTEIbHBIC TEXHOIOTHH



Bun 3ansarus Hcnons3yembie MHTEPAKTHBHBIC Konuaectso
Cemectp
(JI, ITP, JIP) o0pazoBartebHbIC TEXHOJIOTUH 4acoB
JI, JIP Jlekuu ¢ 3meMeHTaMu [IeJarornyeckoun 90
IBPUCTHKH, OeceIbl, pa30op CUTYaIHid,
paboTa B MaJbIX TPYIINax, MPe3eHTaIs
KpaTKux cooOuieHuii B popmate MUHH-
KOH(EepeHINHN
Hmoeo: 90

B paMkax dureHuss Kypca IpelyCMOTPEHO IIOCEIIEHHE JiabopaTopuil  DKOJIOro-
AQHAJMTUYECKOTO  [EHTpa W  LEHTpa  KOJUIEKTMBHOTO  MOjb30BaHMs  KyOaHCKoOro
TOCYHUBEPCUTETA.

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

4. OueHoYHbIe CpeACTBAa JJS TeKYWIero KOHTPOJS YCIeBAeMOCTH W
MPOMEKYTOYHOM aTTECTALMH.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /ISl MPOBeeHHs TEKYIIero KOHTPOJIA.

4.1.1. Bonpochl K KOHTPOJIbHBIM H CAMOCTOSITEILHBIM PadoTam

CamocrositesibHas padora Nel

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

OObsicHUTE CMBICT MTApaMETPa «TOYHOCTh XUMUYECKOTO aHATH3ay.

VYKaxuTe, 4eM OTINYAIOTCA MOHATUS «CXOJUMOCTB» U «BOCITPOU3BOIUMOCTH.

CucremaTndeckue OMUOKH, UX UCTOUYHUKH.

[TpaBUIBHOCTH PE3yIHTaTOB XMMHUYECKOTO aHamn3a. Kakumu criocobamu MOKHO

MIPOBEPUTH MPABUIHLHOCTh Pe3yjIbTaTa aHanu3a?

B uem oTinune cucteMaTHueCKUX OMIMOOK OT CIIyHYalHBIX ?

6. Kakue BemuuMHbBI XapaKTEepHU3ytOT BOCIPOU3BOIUMOCTH BEIOOPOUYHON COBOKYITHOCTH
MAHHBIX XUMAYECKOTO aHajamn3a?

7. Ha3oBuTe MOCTOSIHHBIE MTApAMETPhl HOPMAIILHOTO paclpeieeHus CaydaitHon
BEJTUYHHEI.

8. Ha3zoBuTe OCHOBHBIE CBOMCTBA KpHUBOM HOPMAJILHOTO pactpenenenus ["aycca.

9. JlaiiTe onpeneneHne MOHATHIM: AUCTIEPCHST; CTAHJAPTHOE OTKIOHEHHE U OTHOCUTEIHFHOE
CTaHJIapTHOE OTKJIOHEHHE BEIOOPOYHON COBOKYITHOCTH; JOBEPUTEIbHAS BEPOSTHOCTH;
JIOBEPUTEIIbLHBIA HHTEPBAT?

10. HamummTe ypaBHEHUE AJs pacueTa JOBEPUTEIHHOTO HHTEpBAA .

11. Jlaiite ompeneneHue MOHATUA «poMaxy. Kakum o6pa3zom u3 cepuu u3MepeHuit
UCKITIOYAIOT TpyObIe TpOMaxu?

12. B uem 3akiroyaeTcsi METOI HAMMEHBIHNX KBaIpaToB? Kakum o0pa3oM moirydaroT
ypaBHEHHUE IPSIMOU JJIsl IKCIEPUMEHTATbHBIX 3HAUEHUH METOJIOM HAMMEHBIIINX
KBaJpaToB?

13. JlaiiTe onpeaeneHUe MOHATUSAM: TIPeIe] OOHAPYKEHUS, OTKPHIBAEMBI MUHUMYM,
JTMATIa30H U3MEPSIEMBIX KOHIICHTPAIINi, CEJIEKTUBHOCTD, SKCIIPECCHOCTh aHAJIN3a;
AQHAIMTUYECKUI CUTHA, «UIeHTU(UKAIIMOHHBINA TTapaMeTp.

14. TlepeuncnuTe KpUTEPUH BHIOOpA METO/AA aHAIH3A.

15. 3Havamue g Pl ¥ MpaBUiIa OKPYIJICHUS YHCEN, BBIPAXKAIOIINX PE3yNIbTaT aHAIIK3a.

16. Equaune CU B aHanmm3e: OCHOBHBIE, POU3BO/IHBIC, BHECUCTEMHBIC (JKBUBAJICHT, THTP,
MOJIIpHasl KOHIIEHTPAIIUs SKBUBAICHTA, MOJISUTBHOCTh U JIP. ).

17.IlorpenrtHoCTH OTAEIBHBIX CTAANN M KOHEYHOTO pe3ynbTata. CyMMUPOBaHUE

AP

o



[IOIPELIHOCTEM.

18. MeTposiorndeckoe odecredeHne KOHTPOJISE COCTaBa BEIIECTB U MaTEPUAIIOB.

NS

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.

ArtTecTanus ¥ CTaHAAPTU3ALMS METOIUK.
AKKpenuTanus aHaJIUTHYECKUX J1abopaTopHii.

PeiiTnHroBasi KoHTpoJbHas padora Nel

o Teme «Kucnomno-ocrnognoie peaxkuuuy

CdopmynupyiiTe 3aK0H JEHCTBYIOMNX Macc.

@DaKTOpBl, BIUAIOIUE HA CKOPOCTh XUMUYECKUX PEAKLUH.

TepMoanHaMuyecKkasi KOHCTaHTa paBHOBecHs. PaKTOPBbI, BIUSAIOLIME HA €€ BEIUUNHY.
PeanbHast koHCcTaHTa paBHOBeCHs. CBsA3b C TEPMOJUHAMUYECKON KOHCTAHTOM.
daxropsl, BIusolre Ha BenuunHy KP.

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

AxtuBHOCTh MOHOB. Koo punmenT aktuBHOCTH, CpeaHmii KOOPPHUIINEHT aKTUBHOCTH.
@DaKTOopbI, BAUAIOIINE HA BEIUYMHY KO (UIIMEHTa AKTUBHOCTH.

Wonnas cuna pactBopa. Pacyetr moHHOI cHITBI pacTBOpa B KO PHUIIMEHTOB aKTUBHOCTH
HOHOB. YpaBHeHus JleOas-Xrokkens u J[oBuca.

[aiite onpeneneHne KOHKYPUPYIOLIEH PEaKIIMK U IPUBEIUTE ITPUMEPBI
KOHKYPUPYIOIINX PEeaKLUi I IPOLECCOB TUCCOLMALNN KACIOThI UM OCHOBAHMS
pPaBHOBECHS B T€TEPOI€HHOM CHCTEME; peaKkLMKU 00pa30BaHUS KOMILIEKCHOIO
COEIMHEHMUS.

KoadduimenT KOHKYpUPYIOIIeH peakiiuy U MOJIbHAs JT0JIs HOHA. BeIBemuTe ypaBHEHUE
JUIs pacdyeTa MOJIbHOM J10JIM aHHOHA cJ1a00ii MHOTOOCHOBHOM KHMCIIOTHI .

Borunicnenue paBHOBECHON KOHIIEHTPALMU MOHA C UCIIOJIb30BAaHUEM MOJIBHOM 10111
win ko3 duunenta koHKypupymomei peakiuu. Ilpumepsi.

KoHcTaHTa 1 cTeneHp JUCCOIMAIUK JIEKTPOInTa. 3akoH pazbasiienust OcTBaibaa.
Cdopmynupyiite OCHOBHBIE MTOJIOKEHUS Teopuil AppeHuyca, JIbtorica u Y caHoBUYA,
HA30BUTE UX OCHOBHBIE HEJJOCTATKH.

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

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

Kakwue BemiecTBa Ha3bpIBatoTCsl ampunpoTHeIMU? Kakue paBHOBecHs Ha0It01al0TCS B
pactBopax amdonutoB? [IpuBeanuTte npumepsl.

®akTOophbl, BAUSAIOLUIME HA CUITY IPOTOIUTOB. BHYTpeHHUE U BHelIHNE (aKTOPBHI.
IIpumepsl.

Jaiite onpenenenre NpOTOreHHBIX, MPOTOQUIbHBIX, aM(UIIPOTHBIX U allPOTOHHBIX
pactBoputenei. [Ipusenure npumepsl.

[TpuBenuTe npUMeEpHl U HAMUILUTE YpaBHEHUs peaklUii B3aUMOJECHCTBUS KUCIIOT U
OCHOBaHUHU C aM(PUIIPOTHBIMU PACTBOPUTEIISIMH.

KakoBa posb pacTBOpUTENS B IPOSIBICHUN KUCIOTHBIX MJIM OCHOBHBIX CBOMCTB
npotonuToB? B yem 3akimovaercs nuddepeHnupyolee 1 HUBEIUpYlollee AeHCTBIe
pactBopurenein? [IpuBenure npumepsl.

Kakas peakuus HazbiBaeTcs aBronporonn3oM? Ilpusenure npumepsl. Uto Takoe
KOHCTaHTa aBTOMPOTOIU3a?

Yro Takoe noHBI TMOHUSA U nuaTa? [IpuBeaure npumepsl

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

Uto Takoe BOJOPOIHBINA U TUAPOKCHIIbHBIN MoKazaTenn? Kak oHU CBSI3aHBI MEXITY
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coboi?

UYto sBIIIeTCSI MEpOH KUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBopoB? [louemy ogHO
U TO e 3HaueHue pH B cpene pa3HbIX pacTBOPUTENEH MOXKET COOTBETCTBOBATH JIM0OO
KHCJIOH, JINOO IIEeTOYHON WIIH HEeUTpaabHO# cpene? JlaiTe onpeaeeHne, Kakue
PacTBOPBI CYUTAIOTCS KUCIIBIMU, IIETIOYHBIMU, HEUTPATIbHBIMH.

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

BeiBeiuTe ypaBHEHUE, YCTaHABIMBAIOLIEE CBA3b MEXAY KOHCTAHTAMH KUCIOTHOCTH U
OCHOBHOCTH JUJISl CONPS)KEHHON IIPOTOJIMTUYECKOU I1aphl.

Kakwue pactBopsl Ha3biBatoTCa OydepHbiMu?

OO0mbsacHuTEe MexaHu3M OyQepHOro AeHCTBUS Ha KOHKPETHOM IpUMepe.

bydepnas emkocTs. DakTophl, BIUSIONINE HA BEIUYUHY Oy(depHOi eMKOCTH.
BriBenute Gpopmyny s pacaera pH 6ydeproro pactropa.

BreiBenure dopmyny mis pacdera pH pactBopa cimaboii KHCIIOTHI (€1a00r0 OCHOBAHUS)
JUTSE ciydaeB, koraa a <5 %, a>5 %.

Briseaure popmyny ans pacuera pH B pacTBope CepHON KUCTOTHI.

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

B kakux cimyyasix npu pacuere pH pacTBOpOB KMCIIOT U OCHOBaHUN MOXHO IPEHEOpEeUb
aBTOIPOTOJIM30M PACTBOPUTENS, M B KAKUX CIydasX HEydeT 3TOr0 Ipolecca MpUBEIET
K CEpPbE3HBIM OIIUOKaM?

YpaBHeHUE 3NIeKTpOoHEUTpanbHOCTU. [IpuMepsbI.

VYpaBHeHue MatrepuanbHoro 6ananca. Ilpumepst.

PeiiTuHroBasi KOHTpoJIbHasi padota Ne2

no teme «Kucnommuo-ocnosnoe mumpoearnue

HazoBure OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKU TUTPUMETPUUYECKOTO METOJA
aHanu3a (AMana3oH ONpeAesieMbIX KOHLEHTPALMH, MOrPeIIHOCTH, HUKHIOK I'PaHHILY
OTpeeIeMbIX COJIepKaHNi)

HazoBuTe 0OCHOBHBIE JOCTOMHCTBA U HENOCTATKH TUTPUMETPUUYECKOTO METO/1a aHAJIN3A.
[lepeuncnure  OCHOBHblE  TpeOOBaHUS, NpPEIbSABISIEMblE K  peakuusiM B
TUTPUMETPUUECKOM METO/IE.

JaiiTe onpeneneHne OCHOBHBIM cIlOcO0aM TUTPOBaHUs (IpsMOE, 0OpaTHOE, IO METOY
3aMeIEeHHS ).

Uro Takoe mnepBUYHBbIE cTaHAapTHhle BemectBa? Kakue TpeboBaHMs K HUM
IIPEbABISAIOTCSA?

HazoBure ocHOBHBIE CITOCOOBI IPUTOTOBJICHHS CTAaHAAPTHBIX PACTBOPOB.

Kakue pacTBopbl Ha3bIBalOTCS BTOPUYHBIMU cTaHAapTHbeIMH? Kakum o6pazom
YCTaHABJIMBAIOT UX TOYHYIO KOHIIEHTPALUIO?

Ha3zoBute ocHOBHbIE paboune pacTBOpa B KUCIOTHO-OCHOBHOM THUTPOBAHUHU. Y KaXKHUTE
BEIIECTBAa, IO KOTOPHIM MPOBOAST CTaHAAPTH3ALMIO 3TUX pacTBopoB. Hamummre
YPaBHEHHUs pEaKLuil.

Jaiite ompeneneHre TUTPOBAaHUS IO CHOCOOY NUIETHPOBAHUS U IO CHOCOOY
OTJIEIbHBIX HaBECOK.

Jaiite ompeneneHue cienyrOIMM MOHITHSM: TUTP pPAacTBOpa; TUTP pacTBOpa IO
OTpeNieNIIeMOMY  BEIIECTBY; OSKBHBAJIEHT BEIIECTBA; (PAKTOp OSKBHBAJIEHTHOCTH;
MOJIIpHasi KOHIEHTpalus SKBUBaJeHTa; MaccoBas jaoins. Ilpusenurte dopmysl,
CBSA3BIBAIOIINE 3TU MOHSITHS.

W3noxunTe OCHOBHBIE MOJIOKEHHUSI HOHHOW TEOPUHU KUCIOTHO-OCHOBHBIX MH/IUKATOPOB U
€€ OCHOBHBIE HEJOCTATKHU.

OcHOBHBIE MOJIOKEHUSI XPOMO(OPHON TEOPUU HMHIMKATOPOB U OCHOBHBIE HEAOCTATKU
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JTOU TEOPHH.

OcCHOBHBIE TTOJI0KEHUSI HOHHO-XpoModopHoit Teopun. Tayromepuszanus. Jlucconnanms
uHAuKaTopa. Kaxyiuascs KoHcTaHTa KUCJIIOTHO-OCHOBHOT'O MH/IMKATOPA.

[aiite onpeneneHne MHTEpBaIa MMEPEXo/ia OKPACKH KHUCIOTHO-OCHOBHOIO MHJAMKATOPA,
pT.

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

Hamumure crpykTypHble (opmyibl o0eux TayToMepHbIX ¢opm deHondTaienHa,
METHJIOpaHXKa, apa-HUTPOPEHONIa U OOBSICHUTE MEXaHU3M HM3MEHEHHSI OKPACKU ITHX
WHJIUKATOPOB.

CBs3p MHTEpBala IepexoJa OKPAcKHM KHCIOTHO-OCHOBHOIO HHAMKATOpa M €ro
Ka)KYIIEHCs KOHCTAHTBI.

Kakue QaxkTopsl BIMSIOT Ha HWHTEpPBAJI IEpPEXo/a OKPACKH KHCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

HazoBure ocHOBHbIE TpeOOBaHUS, TPEABABISEMblEe K  KHUCIOTHO-OCHOBHBIM
WHIUKATOpaM.

Ha3oBure OCHOBHBIE TIpyMNnbl KHUCIOTHO-OCHOBHBIX HWHIUKATOPOB, YKAXKUTE HX
XpoMO(DOpBI.

Kak MeHsieTcs BenMuMHa CKayka Ha KPUBOW THUTPOBAaHUS OT: a) KOHLEHTpPALUU
pacTBOpoB; 0) KOHCTAHTHI JUCCOLMALMU KHUCJIOT WM OCHOBAaHUU; B) TeMIepaTyphl?
OTBETHI MOTHUBUPYHITE.

KaxoBbl npenieibHble 3Ha4YeHUsI KOHLIEHTPALUK TUTPYEMbIX BELIECTB, a TAKKE€ KOHCTAHT
KHUCJIOT U OCHOBAHUM, IIPH KOTOPHIX Ha KPUBOM TUTPOBaHUS HAOJIOIAETCs CKAauOK?

[Ipy kakoM YCIOBHHM BO3MOXKHO pa3lielbHOE TUTPOBAHUE CMECH KHUCIOT (WK
MHOTOOCHOBHBIX KHCJIOT M MHOTOKHCIIOTHBIX OCHOBaHUM) 1o cryneHsm? OTser
MOTHUBUpPYMUTE.

Kak moxHO oOTTHTpOBaTh (POCHOpHYIO KHUCIOTY MO Tperhed cryneHu? HaszoBute
OCHOBHBIE TpPHEMBbl THUTPOBAHHS OYEHb CIA0bIX KHCIOT W ocHoBaHuil. I[lpuBenute
IPUMEPBHL.

Kak ompenenuts npu COBMECTHOM MPHUCYTCTBUU KapOOHAT- U THAPOKApOOHAT-UOHBI?
Kak onpenenuts npu COBMECTHOM MTPUCYTCTBUU KapOOHAT- U THIPOKCH/I-UOHBI?
Ha3oBure OCHOBHBIE THUIIBI HMHIUKATOPHBIX OMIMOOK B  KHCIOTHO-OCHOBHOM
tutpoBanuu. Kak onpezensercs 3Hak UHaAuKaTopHoi ommOku? [IpuBeanre npuMepsi.
PaccuuTaiiTe BeIMYMHY CKayka Ha KPUBOM THTPOBaHUS ClNa0ON (CHJIBHON) KUCIIOTHI
CHWJIbHBIM OCHOBaHHEM; cjaboro (CHJIBHOTO) OCHOBaHUS CHJIBHOM  KHUCIJIOTOM.
OOBsCHUTE TIPUHIUI [T0I00PA UHAUKATOPOB.

MoXHO 7M B KadyecTBE TUTPAHTOB MCIOJIb30BaTh CilaOble KUCIOTHI M OCHOBaHUSA?
[Touemy?

Jlns kakux nene mpuMeHsieTCs METO]l KUCIOTHO-OCHOBHOTO TUTpoBaHus? IlpuBeaure
IIPUMEPBHL.

PeiiTuHroBasi KoHTpoJibHAas paGora Ne3

10 TeMe «OKUCTUMETbHO-60CCHIAHOSUM ETIbHOE mumpoeanue»

CrangapTHbIi U GopMaTbHBIA OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NoTeHIMal. Kakas
CBSI3b MEXKIY HUMU?

VY CTpoiCTBO raTbBaHUYECKOTO 3JIEMEHTA, IIPUMEPHI.

Kakum 06pa3om 1o BenTuunHE CTaHAAPTHBIX MM (POPMaIbHBIX TOTEHIIMATIOB MOXHO
CYITh O HaIlpaBJICHUU PEIOKC-PEAKIINN?

Hanumure ypaBHenue HepHcTa ¥ MOACHUTE CMBICIT BXOIAIIUX B HETO BEJTUYMH.
BinsiHMEe HOHHOM CHIIBI HA BEJTUYHMHY JIEKTPOIHOTO ITOTEHIMAA.

Bnusinue KoHKypupyromei peakiini KOMIUIEKCOOOpa30BaHus C y4aCTUEM OKUCIEHHOMN
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(BoccTaHOBIIEHHOH) (DOPMBI HA BETMYHUHY JIEKTPOJHOTO TOTEHIIHANA.

BrusiHre KOHKYypHUpYIOIeH peakiiuu 00pa3oBaHUsI MaJOPACTBOPUMBIX COSAMHEHUH C
y4acTHEM OKHCJICHHOM (BOCCTAHOBJIEHHO) ()OPMBI Ha BETUYHHY 3JIEKTPOIHOTO
MOTEHIMAIA.

Bistnue pH Ha BenmMuuHy 37€KTPOAHOIO MOTEHLINANA.

Briseaute popmyny ains pacueTa KOHCTaHThHI paBHOBECHS OKUCIUTENbHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

Kak M0>XHO MU3MEHUTH HaNIpaBJIEHUE OKUCIUTEIPHO-BOCCTAHOBUTEIBHOM peakiuu?
@®akTOophl, BAUSAIOLIUE HA BETUUYUHY CKauKa Ha KpPUBOM TUTPOBAHMSL.

[IpuBenuTe npuMeEpPsI IPUEMOB YBEJINYEHUS CKauKa TUTPOBAHMS.

B kakux cinyyasx KpuBas CHMMETPHUUHA, a B KAKUX ACUMMETPUYHA OTHOCUTEIBHO
TOYKHU SKBUBAJIEHTHOCTH?

WNunukaropsl penokc-tutpoBanus. Kiaccuduxanus, TpeGoBaHUS K HHAUKATOPaAM,
MIPUMEPBHL.

MHTepBan nepexona OKpacku peloOKC-UHIUKATOpOB, pT.

Brruncnenue ommbOoK peJoOKC-TUTPOBAHHUSL.

Jaiite onpenenenne cieayomuM NOHITHIM: UHIyLIUPOBaHHAsI OKUCIUTENIbHO-
BOCCTAHOBUTEJbHAS PEAKLIUS; AKTOP: UHIYKTOP; aKLEITOP.

Kakum o6pa3om onpezensercss GakTop SKBUBAJIEGHTHOCTH U MOJISIpHAs Macca
SKBUBAJICHTA /IS BEILIECTB, BCTYIAIOIINUX B PEAKIIMM OKHCIICHUSI-BOCCTAHOBIICHHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBAIEHTHOCTH JIsI OKUCIUTENBHO-
BOCCTAHOBHUTENbHBIX PEAKIIUiA, B TOM YHCIIE TPOTEKAIONINX ¢ ydacTHeM HoHoB H30",
OH" u np.

Hanumure ypaBHEeHUs peakiiuii, MPOTEKAIOIIUX B pacTBOpax AuEHUIaMUHA TIPU €ro
UCIIOJIb30BaHUU B KQUECTBE PEIOKC-UHINKATOPA.

[lepmaHranaToMeTpusi; ypaBHEHHUS], JIeXKalIHe B OCHOBE UCIIOIb30BAHMS [IEPMAHIaHATA
Kaius B KadecTBe okucautens. [Ipuannasl n3menenus tutpa pactsopa KMnOg.
[Ipumenenue merona. [Tpumepsi.

[TpurotoBneHue, Xxpanenue u crangaprusanus pactBopa KMnO,.

Honomertpus. [Ipurorosienue, XxpaHeHUE U CTaHAApTU3ALUS PAOOUUX PaCTBOPOB.
[TpyunHBI U3MEHEHUS TUTPA PacTBOpa TUOCYIb(aTa HaTpHs Bo BpeMeHH. [Ipumenenue
METO/1a, IPUMEDHI.

WuaukaTop B METOE HOAOMETPUU, OCOOCHHOCTH €T0 MPUMEHEHHUS.
JluxpomaromeTpus. Y paBHEHUE, Jiexkalllee B OCHOBe Metoza. [Ipurorosnenue
paboyero pacTBopa, MHAUKATOPbI. [I[puMeHeHne Meroaa.

PeifTuHroBasi KOHTPOIbHAsA padora Ned

no teme «Ocadumenvnoe u KOmMnjieKconomempuueckoe mumpoganue. I pasumempusn»

1.

o0k w

o~

[TponsBeneHne pacTBOPUMOCTH. Y CIIOBHOE, PEAIBHOE U TEPMOJAMHAMUYECKOE
IIPOU3BE/IEHNE PACTBOPUMOCTH. Y CIIOBUS UX IPUMEHEHHUSI ISl pacueToB. B3anuMocBs3b.
PacTBOprMOCTh MasIOpacTBOPUMBIX cOeqUHEHUH. CBSA3b PaCTBOPUMOCTH C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

Bnusiane pH Ha pacTBOpUMOCTH MaIOpaCTBOPUMOTO COEAMHEHMS.

BnusiHue oJHOMMEHHOTO HOHA HA PACTBOPUMOCTH MAJIOPACTBOPHUMOIO COEITMHEHUS
BiusiHne MOHHOM cHITBI pacTBOpa Ha PaCTBOPUMOCTh MAJIOPACTBOPUMOIO COEITNHEHUS
BinsiHME KOHKYpHPYIOIUX PEAKIUN HA pACTBOPUMOCTH MajIOpacTBOPUMOTrO
COEIMHEHUS.

Chopmynupyiite ycioBus o0pa3oBaHUs U paCTBOPEHUS OCAIKOB.

BnusiHue TemnepaTypsl Ha paCTBOPUMOCTh MAJIOPaCTBOPUMOI'O COEAMHEHMS.
Cdopmynupyiite ycinoBus IpeBpalieHuss MEHEE PACTBOPUMOIO COEIMHEHMsI B Ooee
pacTBOpUMOE.
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Bnustnue npupoasl pacTBOpUTENSE HA PACTBOPUMOCTH MaJIOPACTBOPUMOTO COEIMHEHMUS.
DUKCHPOBAHNE KOHEYHOM TOYKHU TUTPOBAHUA MO MeToy Mopa. Y cioBus NpuMeHEHUs
WHJUKATOpa, ONpeeIisieMble BEIECTBA.

N3noxute cymHocTs MeTona Posbrapaa . YKaxxure ycioBHs IPUMEHEHUS METO/1a,
HA30BUTE OIPEACIIIEMbl HOHBI.

H3006pa3urte cTpoeHre MULIEIUIBI M TPAHYIIbl HAa IPUMEpPE KaKOro-11u00 KOHKPETHOTO
COEIUHEHMUS.

Mexanusm o6pazoBanus ocaakoB. [Ipasmna [Tannera-dasHca-1"aHa.

[TpumeneHue aacopOIMOHHBIX HHIUKATOPOB 7l PUKCUPOBAHUS KOHEYHON TOUKHU
TUTPOBAHUS.

Be3siHMKaTOpHBIE METOIBI PUKCUPOBAHUS KOHEYHON TOYKU TUTPOBAHUSI.

Pacuer kpuBOI 0OCaIUTEIBHOIO TUTPOBAHUS.

@DaKTOpPHI, BIUAIONINE HA CKAUOK TUTPOBAHUA.

B kakux ciayyasix KpuBas 0CaJUTEIbHOIO TUTPOBAHUS OKA3bIBAETCS CUMMETPUYHOM, a B
KaKUX CIIy4asiX aCHMMETPUYHON OTHOCUTEIBHO TOYKH SKBUBAJICHTHOCTH?

[aiiTe onpeneneHue cieIyromuM MOHATUAM: KOMIUIEKCHOE COEIMHEHNE; XeIar;
BHYTPUKOMIUIEKCHOE coenHeHne; OTHOPOTHOIUTaHIHBIN U pa3HOPOAHOIUT AaH THBIN
KOMILJIEKC; MOJUSAAEPHBIA U MOHOSIAEPHBIN KOMILJIEKC; IEHTaTHOCTh JIMTAH/a;
KOOPJMHAIIMOHHOE YHCIIO.

KakoBa npupoja XMUMHUYECKUX CBSI3€ B KOMIUIEKCHBIX COCAMHEHUSX?

KoHcTaHThl yCTOMYMBOCTH U HECTOMKOCTH KOMILIEKCHBIX COEIMHEHUM: O0LIHE;
CTYyNEHYAThIE; TEPMOJIMHAMHYECKHUE, peajibHbIE, YCIOBHBIE. CBSA3b MEX1Y HUMHU.
@akTOopBbl, BIUSIONINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHHU.

Cpennee nuranHoe YMCIIO0, CTEMEHb 00pa30BaHUs KOMILIEKCA.

[IpuBenuTe MpUMEPHI UCIIOIH30BAHUS KOMIUIEKCHBIX COSTMHEHHH JJIsI MACKUPOBAHUS
MEUIAIOIMX NOHOB B KAYECTBEHHOM AaHAJIU3€ U THTPUMETPUUYECKOM METO/IE
KOJIMYECTBEHHOTO aHaJIM3a.

[IpuBeauTe npuMeEpsI UCIIOIB30BAHNS KOMIUIEKCHBIX COEIMHEHUH IJIs ONpeeIeHUs
AJIEMEHTOB.

Hanummure xumuueckue GopMyIibl BAXKHEHIIINX KOMIUIEKCOHOB.

KakoBsr ocobennocTu B3anmoeiicteus 9/[TA ¢ noramu MetayioB?

KakoBa menararaocts 3TA?

KakoBa cBsA3b MeX1y peajJbHON, YCIOBHOM U PEalbHOM KOHCTaHTAMH YCTOMYHUBOCTH
TPUJIIOHATOB METAJIOB?

Kakum 06pa3om paccuuThiBaeTCsi MoJisipHas Macca SkBuBasienTa JJ[TA?

BriBeaute hopmyny ans pacuera MOJIBHOM JOIU HOHA Y*B YCIIOBUSIX
MPOTOHHUPOBAHUS.

Briseaute hopmyny ans pacueTa MOJIHHON JOJIH METalsia B yCIOBHUSIX MPOTEKAHUS
KOHKYPHUPYIOIIEH peakiiuy KOMIIJIEKCO0Opa30BaHMUsI.

PacueT kpuBOIi KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUSL.

®DakTOpHI, BIUSAIONINE HA BEIMYUHY CKaYKa Ha KPUBOW KOMIUIEKCOHOMETPHUYECKOTO
TUTPOBAHUA.

MeTamioxpoMHbIe HUHIUKATOPBL. MexaHu3M Ux ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.
[IpuBenuTe npuMeEpsl METATUIOXPOMHBIX HWHJIUKATOPOB.

Kak MO>XHO TTOBBICUTH CEJIEKTUBHOCTh KOMIJIEKCOHOMETPUYIECKOTO TUTPOBAHMUS?
[TpuroTtoBneHue u cranaapTusanus padbounx pactsopos D/ TA.

OO0BsicHUTE CYIIHOCTH MIPSMOTO, OOPATHOTO M BRITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOT0 TUTpoBauus. [IpuBeanre npuMepsl NpuMeHEHHs
OCHOBHBIX TPUEMOB TUTPOBAHMSI JIJIs1 OTIPEICTICHUSI KATHOHOB U aHWOHOB.
TpeboBanus k BecoBoit popme U popMe 0CaKACHUS.

VYcnoBus moydeHus: KpUCTAUIMUECKUX U aMOP(HBIX OCATKOB.

[TonsiTrie 06 OTHOCUTEILHOM MEPECHIIIEHUH U €r0 BIUSHUH HA MPOLIECC MOTYYSHHS
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OCaJIKOB.
[IpombiBaHME OCaaKOB. Y paBHEHHE MPOMBIBHOM KUJIKOCTU. TpeOOBaHMs K TPOMBIBHBIM
KUIKOCTAM.

Pacuyer konuuecTBa ocagutens. TpeGoBaHUs K OCATUTEISIM.

IIpn4uHbI 3arpsA3HEHUS OCAIKOB.

PeiiTuHroBasi KOHTpoJibHasA padoTra NeS

1o TeMe «Cnekmpockonuueckue memoovl ananuzda. AocopoyuoHnas cneKmpocKkonus»
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B3aumoneiicTBue BemiecTBa € AJIEKTPOMArHUTHBIM M3Jy4eHHEM B BUAUMOH U YO
00J1aCTSAX CHEKTpa.

[Tosicuute 3HaueHUE CIEIYIOIIMUX [OHITHH: SHEPreTUYECKHe YPOBHH, OCHOBHOE
(HOpMaJIbHOE) COCTOSIHHE, BO30Y)XICHHOE COCTOSHHE, IOIJIONICHHEe, HCIyCKaHue,
¢$oTOH, ATMHA BOJIHBI, YACTOTA, BOJHOBOE YHCIIO, CIIEKTPaJIbHAS TUHUS, HHTEHCUBHOCTD
CIEKTPAJIBHOMN JIMHUHU, 3aCEJICHHOCTh DHEPreTUUYECKUX YPOBHEH, CIEKTpP MOTJIOIICHHUS,
CHEKTpP UCITyCKaHHUSI.

OOBbsicCHUTE TMPOUCXOXKIECHHUE CIIEKTPOB HCIYCKaHMsI (SMUCCHUOHHBIE) M IOIVIOIIECHUS
(aOcopOI1MOHHBIE) aTOMOB, MOJIEKYJI, HOHOB, SIIEp C MO3UIIUNA KBAHTOBOU TEOPHUHU.
Kakpe Tumbpl mepexoJoB B MOJIEKYJE€  BBI3BIBAIOTCS — TOTJIOIICHHEM Q)
yIbTpauoIeTOBOr0, 6) BUAMMOr0, B) HHPPAKPACHOTO U3ITYYeHUS?

Kakoii 0651acTH CIIEKTpa COOTBETCTBYET M3JIyUYCHHUE C JIIMHOM BOJHEI a) 703 HM, 0) 11,5
cM, B) 3,68 MKkMm, 1) 9,25 A° ? Kakum SHEPreTUYECKUM IepexoJaM OHO OTBeyaeT?
Kakue mMeToapl aHanm3a OCHOBaHbI Ha 3TUX Tiepexoaax?

Kakue U3 yKa3aHHBIX YACTHII MMEIOT B CIIEKTpe MuHUM, a Kakue nonocs: K*, Na, CO,
Ar, Ny, Ba(OH)z, MnO4 ,CH3 ?

Paccunraiite gactory (I'I) 1 BOTHOBOE 9HCIO V (CM ), COOTBETCTBYOIIAE KAXK/IOM H3
NEPEYUCIICHHBIX HUXKE JJIUH BOJIH JIEKTpOMarHuTHoro usnydenus: 1)400um, 2) 17 A%,
3) 0,030 cm, 4)1,3.107, 5)6,1 MKM.

Paccuuraiite anvMHYy BOJIHBI (HM) M BOJHOBOE YHCIIO (CM'1 ) Ui KaxAou Wu3
MEPEYUCIICHHBIX HIDKE YacTOT 3JIeKTpoMarHuTHoro usznmydeHus (I'm):1) 1,97.10°, 2)
4,75.10", 3) 6,23.10", 4) 9,56.10".

Bobluncnure MMHY BOJHBI W3JIYYEHHMs, MOTJIOIIAEMOIO MOJIEKYJOM, €CIM HSHEeprus
MOJIEKYJIIPHOTO Tiepexoja B pacyete Ha 1 monb paBHa: a)0,001 kkamn; 6) 1 kkam; B) 30
kkai; T) 100 kkan. KakuMm criekTpanbHbIM AMana3oHaM OTBEYAIOT 3TH JIJIMHBI BOJIH?

B kakux o6snactsax crektpa OyayT HAXOAUTHCS CIIEKTPaIbHbIC JIMHUU, OTBEYAIOIINE
sueprusiM ( kx.mois ): a) 200-800; 6)10-20; 8)'0,01-0,17

OCHOBHOM 3aKOH MOTJIONICHUS JIEKTPOMAarHUTHOTO W3NIy4YeHHs. EAMHUIBI n3MepeHus
Kod(dUIIMEeHTa MOTTOMIEHUSI.

Du3NYeCcKuil CMBICT MOJISIPHOTO KOA(DPHUITMEHTA TOTIIOMICHHUS.

KakuMu BenmMumHaMu XapaKTEpHU3YIOTCS TOJIOCHI TOTJIOMIEHUS B MOJIEKYJISPHBIX
abcopO1moHHbIX criekTpax? Kakas pasHuiia Mexay UCTUHHBIM U CPETHUM MOJIIPHBIM
K02 HUITMEHTOM MOTIIOIICHUS?

HazoBuTe oOCHOBHBIE NpPHYMHBI OTKJIOHEHHS OT 3akoHa byrepa-JlamOepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOJIC aHAJH3a.

CrexTp MorJioIeH!s U OCHOBHBIE (DOPMBI €T0 MPEeICTABIICHHUS.

Byner nu nabnromatbes IS KaXKIOTO W3 MPHUBEACHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa Bbyrepa-Jlam6epra-bepa 51 Kakoe:
OTpHUIATENIbHOE,  MOJOXHUTEeNbHOE?  pacTBOp  ciHaboil  KHUCIOTHI,  TOTJIOIIAET
HeaucconupoBanHas Qopma; pactBop akBakomiuiekca M(H20),, Haxoxsmerocs B
paBHOBECHH ¢ KOMIUIEKCOM ML, morjomnaeT akBakOMILIEKC.

[lpu kakux JOOWHAX  BOJH  CIAEAYeT  HM3MEPATh  ONTHYECKYH  IUIOTHOCTH
pacTBOpoB mpu  (HOTOMETPUYECKOM  aHallM3€ CMECH  BEIIeCTB, €CIH  HX
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CIIEKTPHI MOTJIOIIEHUS HAKJIAIbIBAIOTCS IPYT Ha Apyra?

[aiite ompeneneHre ONTUYECKON MUIOTHOCTH, MOTJIOIMICHUS, MPOMYCKAaHUS. Y KAKHUTE
B3aUMOCBSI3b MEXKIY ’TUMHU BETUUMHAMMU.

Kak wu3meHuTcs onruueckas IUIOTHOCTh M IPOIYCKaHHE pacTBOpa, €CIU €ro
KOHLEHTpalUsl yMEHbIIUTCS B 2 pa3a?

VYkaxxuTe TuanazoH JJIMH BOJIH BUAUMOM 00JIaCcTH CIIEKTpA.

[lepeuncinure OCHOBHBIE CIIOCOOBI MOHOXPOMATH3AIMH U3TTyYCHUSI.

Kakne ycrpoiicTBa MOTYT CIYXWUTh ACTEKTOPAaMU  M3JIy4€HUS B BUIUMOU H YD
obnactsx?

KakoB mpunmun mnoadopa cBETOQWIBTPOB IMpPH MPOBEIECHUU (POTOMETPUUECKHUX
U3MEpEHUiT?

Cxema ®OKa.

OCHOBHBIE OTIMYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPHUMETPOB.

OcHoOBHBIE THIIBI KPUBBIX (POTOMETPUYECKOTO TUTPOBAHUS.

Kakum 00pazoM MOXHO OMpeneisiTh KOHIEHTPALMIO ABYX WM OoJiee OKpalleHHBIX
COEIMHEHUH IPU UX COBMECTHOM MPUCYTCTBUU?

MeTompl OnpeneeHus: CTEXUOMETPUUECKIX COOTHOIICHUM B MOJIEKYJIaX KOMITJIEKCHBIX
COEIMHEHUI.

Ornpenenenue KOHCTaHT YCTOMYMBOCTH KOMIUIEKCHBIX COEMHEHUI
CHEKTPO(HOTOMETPHUUECKUM METOIOM.
Onpenenenue KOHCTaHT KHUCJIOTHOCTH (ocHOBHOCTH) peareHToB

CHEKTPO(POTOMETPUUECKUM METOAOM.

Ha onmnom pucyake B KkKoopaumHatax  A-A  W300pa3utTe  MPOU3BOJBHBIM
CHEeKTp THOIJIomEeHusT (oToMeTpupyemMoro pactBopa (MMeeT OJHYy I0JIoCy
MOTJIOUIEHMS]) U CIIEKTP MOIVIOIIEHUS CBETOQUIbTPA, HEOOXOAUMOTIO Ul aHaIN3a ATOr0
pacTtBopa.

Kakue 3akoHbI j€xaT B OCHOBE CIEKTPOPOTOMETPUUYECKOTO ONPEAESICHUS KOHCTAHT
XUMHUYECKHX PaBHOBECUI?

OnTnueckast MIOTHOCTh pacTBopa kodeuna (M = 212,1), coxepxamero 1,000 mr
npotoHupoBaHHOM Gopmbl kodhenna B 100,0 mi, paBra 0,510 ipu aymuHe BOIHBI 272 HM
( 1 =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopuiu B 500,0 mMi BOJIBI
AmukBoty 25,00 Mn ocBeTMIM cTaHAapTHhIMEH TpuemamMu U 1o6aBuB 0,1 M HySOy,
paz6aBuin 10 500,0 ma. OnTuyeckasi INIOTHOCTh 3TOTO PacTBOpPA B TEX XK€ YCIOBUSX
paBHa 0,415. Paccuurtaiite MONSpHBIM KO3((UIMEHT MOIJIOIMIEHUs KOpEerHa U €ro
coaepxanue (T/kr) B Kode.

MossipHblii K03 GUIMEHT MOTIoIEeHUs KoMIuiekca Be ¢ anerunaneronom npu 295 Hm
pasen 3,16.10% mmoms™ em™ . Kakoe MunnManbHOe comepkanue Be (% Macc.) MOXKHO
onpeaenuts u3 Hasecku 1,0000 r, pacrBopennoi B 100,0 mu, mpu wusmepeHun
ONTHYECKON IUIOTHOCTH Ha crnekTpodoromerpe mpu [=10,0 cm. MunuMmanbHOE
3HaYeHHE OINTHUYECKOM IUIOTHOCTH, KOTOpPO€ MOXKHO H3MEpUTh C HEoOXOoIuMOn
TOYHOCTBI0, cunTath paBHbM 0,010. M.m.(Be)=9,01.

Ontuueckass 1iotHocts 0,15 M nukpara nHatpus B 1M NaOH, oOycnosnenHas
MIOTJIOIIEHUEM MUKPAT-HoHA (MMMKPUHOBAsK KUCI0Ta He morjiomaer) paBHa 0,419. B Tex
e yCJIOBUAX onTudeckas miuotHocTs 0,30 M pacTBopa MMKPUHOBOM KHCIIOTBHI paBHA
0,531.Paccunraiite KOHCTAaHTY KHCIOTHOCTH IIMKPUHOBOM KUCIIOTHI.

Ha uem ocHOBaHa uaeHTH(UKALMS BEIIECTB CIIEKTPAIbHBIMU METOJaMU?

Cxema HK-cnektpodoromerpa. OCHOBHBIE OTJIMYUS OT CHEKTPO(GOTOMETPOB B
BuanuMoint u UK-o6macTax.

Bsaumopeiicteue BemectBa ¢ MK-uznyuyenuem. BanentHeie u nedopmanvoHHbIE
KoJIeOaHusl.

Kone6anwus, aktuasie B UK-cniektpe.

[TonsiTEe O OUNOIBHOM MOMEHTE OTIENbHBIX XMUMHUYECKHUX CBSI3€H M AMIOIBHOM
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MOMEHTE MOJIeKyJ. M3MeHeHne AUMOJbHOIO MOMEHTA MOJIEKYJ 3a CUET BaJCHTHBIX U
nedopMaImoOHHBIX KOJICOaHUI aTOMOB.

Ocnosnble TunbI AeTekTopoB UK-n3nyuenus. Mcrounnku UK-uznyuenus.

Kaxkoii mapamerp cBsizaH ¢ KOHIEeHTpauueil BemiectBa B meroae MK-cnekrpockonuun?
Kakum o6pa3om ero onpenenstor?

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

CniocoObl moAroToBKH 1Mpo0d k aHanuzy B metoqe MK-cnexkrpockomnumu.

[Mpuammn metona AAC. Cxema aToOMHO-a0COPOIIMOHHOTO CIIEKTPOMETPA.

OCHOBHBIE UCTOYHUKH U3NydeHus B meroae AAC.

Atomuzatopel B Merone AAC. [Ilpouecchl, mnporekaromue B aTOMH3aTOpa.
[Tpeumy1iecTBa AMEKTPOTEPMUYECKOM aTOMHU3AIUH TTEPe/] IIIAMEHHOM.

OcHoBHBIE UCTOUHUKH TorpemmHocTeil B MeToge AAC u criocoOsl 60pbOBI C HUMHU.

PeiiTuHroBasi KOHTpPOJILHasi padbora Ne6

1o TeMe «Cnekmpockonuueckue mMemoosvl aHaAIU3aA.
Memoowvt IMuccuoHHOU CHEKMPOCKONUUY

[TpoucxoxaeHne TUHEHYaThIX aTOMHBIX CIEKTPOB HcCHycKaHus. OOBSICHUTE, MOYEMY
YMUCCHUOHHBIN CIEKTpP rOpas3o CI0KHEE a0COPOIIMOHHOTO.

CyIHOCT, aTOMHOTO AMHCCHOHHOTO CHEKTpajpHOro aHanusa. Cxema mpubopa.
Crekrporpadsl U CLICKTPOMETPHI.

OcHOBHBIE aTOMHU3ATOPHI K UCTOUHUKH BO30YkaeHUs B MeToze DCA.

KauectBennsiit 9CA. Pacmmdposka criekrpos. [locieqaue muHum.

Kakue »snekTpoHHBIE TMepexoAbl HasblBaloTCsi pe3oHaHCHbIMU? [louemy mpu
ONpENETICHU  DJIEMEHTOB B  IJIAMEHHO-YMHUCCHOHHOM  aHAJINW3€  HMCIHOJB3YIOT
PE30HAHCHBIE JMHUM, COOTBETCTBYIOIIME TepexojaM ¢ MEepPBOro BO30YXIACHHOTO
ypOBHS?

B kakyto o06nacth crekTpa OyIyT CMENaThCsl pe30HAHCHBIE JIMHUU B CIIEKTPaX aTOMOB
B paxy Na—Mg—-P ?

[louemy [ KAaueCTBEHHBIX  AHAJUTUYECKUX  ONPEICICHUH  PEKOMEHAYIOT
MCIIOJIb30BaTh AYTOBOM paspsij, a 1l KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipu kakoM cmocobe TeHepanuu (TIams, Jyra TMOCTOSHHOTO TOKa, HCKpa)
CIIEKTpaJbHbIC JIUHUU OynyT mupe?

Kakoil u3 MeTomOB MPUTOJEH JJi1 MPOBEACHHUS MOJHOTO KAayeCTBEHHOIO aHalu3a:
ATOMHO-PMHUCCUOHHBIN WJIH aTOMHO-a0COPOIIMOHHBIN?

Kakue axTopsl BIUSIOT Ha CTENEHb aTOMU3AIIMK BEIIECTBA B IJIAMEHH?

Kaxoit MPOLICHT aTOMOB OTIPEIEISIEMOTO JJeMEHTa y4acTBYyeT B
GbopMUPOBAaHUM  AHAIUTUYECKOTO  CHUTHAJa a) B IUIAMEHHOM SMHCCHOHHOMN
CHEKTPOMETPHH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPUU B TUIAMEHU?

Kak yBenMuuTh NHUCCOIMALIUIO OKCHAOB U THUAPOKCHUIOB METAIIOB, 00pa3yroIIMXCs B
niameHu?

Kak Bnuser voHu3aiusi aTOMOB B IJIJAaMEHU Ha PE3yJIbTaThl OMPENEICHUS JIEMEHTA a)
ATOMHO-OMHUCCHOHHBIM METOJIOM, 0) aToMHO-abcopOmroHHBIM MeTomoM?  Kakumu
pueMaMy MOKHO MOJaBUTh NOHU3ALMIO aTOMOB?

Kakue roproume cmecw HCHONB3YIOT IS ONPEACICHHs IICTOYHBIX W IIEJIOYHO-

3eMEBHBIX 3JIEMEHTOB METOA0M 3MUCCUOHHOM dboromeTpun
IaMeHu?
Kaxkoii u3 JIBYX METOIOB: IUIAMEHHO-YMUCCUOHHBII 1500051 aTOMHO-

abcopOIMOHHBIH npeanouTHTeieH npu onpeaenennu K, Ba, Be, Ti, V?
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Yro Takoe BHyTpeHHUM crangapt? i 4ero ero ucnob3yoT?

Kakum TpeOoBaHUAM JOJIKHA YIIOBJIETBOPATH TOMOJIOTHYEeCKast napa
TUHUN?

VYpasuenue Jlomakuna-Illeiitoe. dakToppl, BAUAIONIME HA WHTEHCUBHOCTH OTICIHHOM
CIIEKTPaJIbHOM JIMHUH.

[Touemy B MeToAe AaTOMHOM SMHUCCHOHHON  CHPEKTPOCKONHUU  HCHOIB3YIOT
OTHOCUTEJIbHYI0 HMHTEHCUBHOCTb CIEKTPAJIbHON JIMHUU? HazoBute ycnoBus
TOMOJIOTHYHOCTH CHEKTPAJIbHBIX JTUHUM.

Ha3zoBute (akTopsl, BIUAIONINE HA MHTEHCUBHOCTD CIIEKTPAIbHOM JTMHUH.

Ha3oBute ananmutnueckue curHansl B Meroae DCA, CBSI3aHHbBIE C KOHIEHTPALMEN Mpu
¢dororpaduyeckoit 1 GPOTOITEKTPUUECKON PErHCTPALUH CIIEKTPOB UCITYCKAHMUS.
CymHocTs MeToAa (OTOMETPHUH IJIAMEHU U €r0 IPUMEHEHUE.

Ha uem ocHOBaH Ka4yecTBEHHBI aHAIM3 B PEHTTEHO-(IYOPECIEHTHOM METO/Ie
aHanuza? KakoBbl OCOOCHHOCTH B3aUMOJCHMCTBHS BEIIECTBA C PEHTTEHOBCKUM
U3Iy4yeHuem?

Uto Takoe mepBUYHOE PEHTTeHOBCKOE u3nydeHue? TopmozHoe uznydenue? Bropuunoe
bayopeciieHTHOE U3ydeHue?

Kakue mapamerpsl CBsi3aHBI ¢ KOHIEHTpAIMEHl B METOJIE PEHTTeHO-(IyOpPECIIECHTHOTO
metona ananu3a? Kakue Bbl 3Haete cnocoObl mnepexoma ot BenuuuHbl AC K
KOHIIEHTPAIlUU B 3TOM MeToje?

[Touemy wucnonb30BaHHE PEHTTEHOBCKOTO M3JIy4E€HUsI HamOoJjiee 1Leaecoo0pa3Ho s
TSDKEJBIX 3JIEMEHTOB?

Cxema peHTIreHo-(DIIyopecIieHTHOTO aHaIu3aTopa.

OcHOBHBIE THUIIBI AETEKTOPOB PEHTTEHOBCKOTO U3JIYUYEHHUS, UX MPUHIIMII JCHCTBUS.
JlromuHecneHIus. [Ipupona mromuHEcHeHTHOTrO u3NMydeHus. Kiaccuduxanms
JIOMUHECIEHIINH 110 ITUTEIbHOCTH CBEUCHHUSI.

Huarpamma S1610HCKOTO. BHYyTpeHHSss KOHBepcusi. KonebarenpHas penakcamus.
[Touemy criekTp ¢IyopecleHIINN He 3aBUCHUT OT JUTMHBI BOJHBI BO30YKIat0IIero ceera?
OxapakTepu3yiTe OCHOBHbIE MEXaHU3MBbI (PIIyOPECLIEHLINN.

Kakwue BemrecTBa 001a1at0T CIOCOOHOCTHIO (hIIyOpecupoBaTh B BOAHBIX pacTBopax?
3akoH Crokca-Jlommens. [IpaBuiio 3epkaibHON cuMMeTpuH JIeBmnHa.
OHepreTMYecKuii ¥ KBAHTOBBIM BBIXOA (UIyOpPECHUEHIMH, HUX 3aBUCHUMOCTb OT
pa3IUYHbBIX (PAKTOPOB.

Yro Gomblle: 3HEpreTHUECKU NiIM KBaHTOBbIHN BbIXoA (yopecueHuu? [louemy?
Tymenue TIOMHUHECHEHIIMM: KOHIIEHTPALMOHHOE; TEeMIEpaTypHOe; O00YyCIIOBIEHHOE
IIOCTOPOHHUMHU BEIIECTBAMHU.

KauecTBeHHBIN JIIOMUHECHEHTHBIN aHAIU3.

KonuuecTBeHHBIN JIIOMUHECLEHTHBINA aHaIu3. JIFOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpOoBaHusA. DIIyopeclleHTHbIE HHIUKATOPHI.

[TpuGops! B MOMUHECHIEHTHOM aHaiu3e. Cxema GuryopuMeTpa.

Uem oObsicHsieTCS O0Jiee BHICOKAs! CEJIEKTUBHOCTD JIIOMUHECIIEHTHBIX METOJO0B aHalIn3a
no cpaBHeHHIO ¢ ¢oromerpuueckumu? Ilouemy QuryopecleHTHbIE METOJbl aHaIu3a
YyBCTBUTEIbHEE POTOMETPUUECKUX?

[Touemy mnpu  (pIyopecueHTHBIX ONpEAETCHHUSX MPEeXbSBISAIOT  MOBBIIICHHBIE
TpeOOBaHUS K YACTOTE PEAKTHBOB U ITOCY/IBI?

[Touemy BuA cnekTpa (UIyOpecUEHIIMH He 3aBUCHUT OT JJIMHBI BOJHBI BO30YKIAIOLIETO
W3IIy4ECHUS?

[Touemy rpaayupoBOUYHBIA Tpapuk NMpH (HIYOPECHEHTHBIX ONpPENEICHUsX JUHEEH B
OTPaHNYEHHOM MHTEpPBAJIC KOHIIEHTpauui?

Kak U3MEHSETCS MHTEHCUBHOCTD ¢ryopecueHIH npu MTOHWKEHUU
TeMIepaTypbl?
[Touemy nammy HakaauBaHUS PEOKO MHCIONB3YIOT B  KAaueCcTBE HCTOYHHKA



U3JTy4eHUs B QIIyOpEeCHEHTHOM aHan3e?

47. Kakue XapakTepUCTUKH JIIOMHUHECLIEHLIUU 3aBUCAT OT JJIMHBI BOJIHBI BO30YKIAIOLIETO
CBeTa U nmouemy?

48. .Yrto Gosblie: KBAHTOBBIA UITH YHEPreTHYECKUM BhIX01 (piryopectieHnuu? [louemy?

49. IlpuMeHeHe >MHUCCHOHHBIX CHEKTPAIbHBIX METOJOB aHajHh3a, MX CpPaBHHUTEIbHAs
XapaKTepPUCTHKA.

PeiiTuHroBasi KOHTpoJLHast padbora Ne 7
Ilo TeMe «IeKTPOXUMHYECKHE METOIbI AHAIN32»

1. DnexTpoxumuueckas s4eilka. ['anbBaHMYECKMHM 3JEMEHT. OJIEKTPOJIUTHUECKas sueika.

PaBHOBECHBIE 1 HEPABHOBECHBIE IIPOLIECCHI B AJIIEKTPOXUMUYECKHX SYEHKAX.

ONEKTPObl CPABHEHUSI U U3MEPUTEIIbHBIE DJIEKTPOJIBI.

3. NoHooOMeHHbIE U AJIEKTPOHOOOMEHHBIE JIEKTPO/bl B MOTEHIMOMETpUU. MeTamnieckue
anekrpoasl I u Il pona.

4. Onumure NpUHLIUI PaboThl XJIOpCepeOPsIHOTO U KaJOMEIbHOTO 3JIEKTPOIOB.

Hanumure ypaBHeHHE peakiuH, MPOTEKAOMEed Ha XJIOpcepeOpssHOM (KalOMEIbHOM)

3JIEKTpOie U ypaBHeHUE HepHceTa, onuckiBaroiee NOTEHIMAI 3TOT0 JIEKTPOa.

6. KakoB npuHIMI 1EHCTBUS METALIHYECKUX 3JIEKTpo1oB 1 pona? Kakue MeTasibl mMpUTOIHEI
JUIS1 U3TOTOBJICHUSI UH/IUKATOPHBIX 3JIEKTPOI0B?

7. Pemokc-anexTpo/ibl, uX MpuMeHeHue. UTo Takoe “XUHTHUAPOHHBIN 3JIEKTPOA~ M JJII KAKUX
1eJel OH NPUMEHSIETCs?

8. M3o0Opa3uTe cXxeMaTHYHO SYEHKY, COCTOAIIYIO M3 HACHIIIEHHOTO KaJIOMEIBHOTO JJIEKTPOIa
(xaTo1) U BOAOPOTHOTO MIEKTpoAa (aHO), MO3BOJISIONLYIO U3MepsaTh pH pacTBopa.

9. UYrto Takoe MOTEHINAII KHUIKOCTHOTO coenHeHus? Kak ero cBectd K MUHUMYMY?

10. Kak ycTpoen MmeMOpaHHBIN (MOHCEIEKTUBHBII) 2NIEKTPO1?

11. Kakue tunbsl MeMOpaH NPUMEHSIOT 11 U3TOTOBJIEHHSI HOHCEJIEKTUBHBIX 3J1EKTPOA0B?

12. Yto Takoe ra3ouyBCTBUTENbHBIE 3MeKTpoabl? [IpuBenure mpuMepsl 3IEKTPOIOB IS
onpexaenenust COy, SO, u HF u onummTe npuHIUI UX pabOTHI.

13. [Touemy pH-uyBCTBUTENBHON SBISETCS TOJBKO XOPOIIO BBIMOUEHHAS CTEKIISTHHAS
MeMOpaHa?

14.Yto Takoe nmoTeHnMan acuMMeTpuu? KakoBbl BOZMOKHbBIE TPUYNHBI €I0 BOSHUKHOBEHUS?

15.Ha3oBuTE OCHOBHbBIE HCTOUHUKH OMIMOOK IpU M3MEpeHUH pH CTEKISIHHBIM 3JIEKTPOJIOM.

16.Yto Takoe (hepMeHTHBIE SJEKTPOJIBI U TS KAKUX 1IeJIeil OHU UCTIOIb3YIOTCS?

17.1lpuBeaute npuMepbl HHANKATOPHBIX 3JEKTPOJOB JUIsl MTOTEHIIMOMETPUYECKOTO TUTPOBAHUS
C HCIOJb30BAaHHMEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX; B)
OCaJUTEIbHBIX PEAKIIUH.

18. B xakux KoopJnHATaX MOKHO MOCTPOUTH KPUBYIO MOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

19. Ot xakux (akTOpOB 3aBHUCHT M KaKOe CBOWCTBO XapakrepusyeT KoddduumeHt
CEJIEKTUBHOCTU MOHCEIEKTUBHOIO JeKTpoaa?

20.Kakum 00pa3oM MOXHO ONpeAeiauTh KOIPQPUIMEHT CEIEKTUBHOCTH HOHCEIEKTHBHOTO
anexkTpoaa’?

21. Hanmmute ypaBHeHHe HUKOIBCKOTO M MOSICHUTE CMBICT BXOSAIINX B HETO BEJINYHH.

22. Kakvie OCHOBHBIE IPUYMHBI MOJSPU3AINHU IEKTPoa0B Brl 3HaeTe?

23. BeiBenmuTe ypaBHEHHE ToJisiporpaduueckoil BoaHBL UTO Takoe MOTEHIUAT IMOJYBOJIHBI U
IIOYEMY OH XapaKTepU3yeT IPUPOLy AenoaspusaTopa?

24. Kakoii mapameTrp B METOJE BOJBTAMIIEPOMETPUH CBsI3aH C KOHIICHTpalueil BemiecTna?
Kakue crioco0Osl ornpeiesieHust KoHIeHTpauu Bel 3HaeTe?

25. B yem cyTh MeTO/1a MHBEPCHOHHOW BOJIBTAMIIEPOMETPHH?

26. Yem o0ycioBJeHa BBICOKAs 4yBCTBUTEIBHOCTh MeToJa MHBEPCUOHHOU
BOJIbTaMIlepoMeTpun’?

27. Yem onpenensieTcs BUJ KpUBOI aMIiepoMeTprueckoro TuTpoBanus? [IpuBenure npuMepsl.

N
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28. Kak ycTpoeH Kamnaroouuil pTyTHBIH 3J1€KTPOJI M KAKOBBI €r0 JJOCTOMHCTBA M HEJJOCTATKH?

29. TloueMmy B KauyecTBE MOJSIPU3YEMBIX JJEKTPOJAOB B METOJAE BOJbTAMIEPOMETPUU
MCIIOJIb3YIOT 3JIEKTPOJIbl C MAJIEHBKOW ITOBEPXHOCTHIO?

30. Hanumure ypaBHeHue MnbkoBrUYa U MOSICHUTE CMBICI BXOSIIUX B HETO BEJIMYUH.

31. [louemy mpOBEACHUIO HW3MEPEHUH B METOAE MONSApOrpaguu MeEIIAeT PAaCTBOPEHHBIN
kuciopoa? Kak ot Hero uzbasistorcs?

3211151 4ero UCIOIb3YIOT B METO/IaX BOJIBTAMIIEPOMETPUU (POHOBBIN SJICKTPOIUT?

33. lns kakux 1meneil B METOAAaX MPSMOM MOTEHIIMOMETPHH HCIOIb3YyeTCs (POHOBBIM
AIEKTPOIUT?

34. Ot kakux (QakTOpOB 3aBUCUT BEIMYMHA MMOTEHIIMAJIA TTOTYBOJIHbI?

35. [loyuemy B BOJIbTAMIIEPOMETPHH CHJIa TOKA JOCTUTACT MPEeIbHOTO 3HaueHusi? OT Kakux
(bakTOpOB 3aBUCUT BEIHYMHA TMPEACTHHOTO TOKa?

36.0OcHOBHBIE TPUEMBl aAMIIEPOMETPHUECKOTO TUTPOBaHMs. KpuBbIE aMIiepoMeTpudecKoro
TUTPOBAHUS.

37.Chopmynupyiite 3akonsl Dapanes.

38.13Mepenne KOIMUYECTBA AJIEKTPUUECTBA B KYJIOHOMETPUUECKOM TUTPOBAHUH.

39.IIpuBeuTe MpuMep rPaBUMETPUIECKOTO KYJIOHOMETpa (Ta30BOT0, TUTPALMOHHOTO).

40.Yepes mocienoBaTebHO COSIMHEHHBIE MEPHBIN U CEepeOPSIHBIN KyTOHOMETPHI MPOMYCTUIH
1 Ki sanexrpuyectsa. Kakoro Merana BelI€IUThCS OOJIBIIE U BO CKOJIBKO pa3?

41.Paccuuraiite Bpems, HeoOxoaumoe s BeiaeaeHus 99,9% Cd uz 20,0 mu 0,1 M CdSOq4
aneKTposin3oM npu cuie Toka 0,1 MA npu Bbixoje 1o Toky 100%.

42.Yto Ttakoe Beixo/ 1o ToKy? Uto o3nauaeT 100%-Hblil BBIXO IO TOKY?

43.Kakue THUOBI XHMHYECKHX pPEAKIHA MOXHO HCIOJIb30BaTh B KYJIOHOMETPHYECKOM
TUTPOBaHUU?

44 Kak omnpeneiauTb  KOJIMYECTBO JJIEKTPUUECTBA B METOJAE MNPAMON KyJIOHOMETPHUH
rpadudyeckum MetogoM Mak-HeBuna-betikepa?

45.Kakue npoOsieMbl, XapaKTepHbIE IJs KJIACCHUYECKOM TUTPUMETPHUM, YCTPAHSAIOTCS IpH
WCIIOJIb30BAaHUU 3JIEKTPOr€HEPUPOBAHHBIX TUTPAHTOB?

46.Kak MOXXHO YCTaHOBUTH KOHEI] KYJIOHOMETPUIECKOTO TUTPOBAHHS?

47.C KaKkoil 1enplo0 MPOBOIAT MPEIBAPUTEIbHBIN 3JIEKTPOIN3 B METOJIE KYJIOHOMETPUUIECKOTO
TUTPOBaHUA?

48.IIpuBeuTe NMpUMEPHl KyJTOHOMETPHUUECKOTO TUTPOBAHMA: a) 3JIEKTPO-T€HEPUPOBAHHBIMU
OKHUCJIUTEISIMU; 0) 3JIEKTPOTr€HEPUPOBAHHBIMU BOCCTAHOBUTEISIMH; B) C HCIIOJIb30BaHHEM
peaKknMii OCaXXJIeHUsI U KOMIUIEKCOOOPa30BaHus; I') ¢ MCIOJIb30BaHUEM PEaKLU KHCIOTHO-
U3MEPEHUS?OCHOBHOTO B3aUMOICHCTBUSI.

49.Kakue (pakTopbl BIUSIOT Ha KAY€CTBO BECOBOM (POPMBI B METOJIE AIEKTPOrPaBUMETPUH?

50.CymHOCTh METOa BHYTPEHHETO 3JIEKTPOJIN3a, €T0 JOCTOMHCTBA U HEIOCTATKH.

51.IIpumeHnenue MeTo/1a 3JAEKTPOTrPAaBUMETPUH /TS pa3AielieHUs U KOHLIEHTPUPOBAHMUS.
52.KakoBbI orpaHMueHHs METOa AIEKTporpaBuMeTpun? Kakiumu npudrnHaMu OHU BBI3BAHBI?
53.Kakue (hakTopsl BAUSAIOT Ha BEIMUYUHY YACIBbHOU 3JIEKTPONPOBOJHOCTH pacTBOpa?

54 . M300pa3uTe cXxeMy YCTaHOBKH /Il U3MEPEHUS AIEKTPONPOBOIHOCTH PACTBOPOB.

55.01 Kakux GakTopoB 3aBUCHUT (hopMa KPUBOM KOHAYKTOMETPUUECKOTO TUTPOBAHUS?

56.Kakme  TpeOOBaHUS  TPEOBSABIAIOTCS K PEAKIIHSM, UCIOJB3YEMBIM  JUIA
KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

57.0npenenenne KOHCTAHT PABHOBECUS METOJIOM KOHyKTOMeTpuu.[Ipumepsr.

58.Kakue nonsl 001a/1a10T caMOl BEICOKOW MOJIBIKHOCTHIO? [Todemy?

59.Kako#i BuI mMeeT KprBasi KOHAYKTOMETPUYECKOTO TUTPOBAHHUS CMECH CHIIbHOW M caboid
kucinoThl? OT yero 3aBUCHT (hopMa Takoi KpuBOit?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxHO
TuQhepeHIIMPOBAHHO OINpEAEINTh coJiepyKaHue oboux KOMIIOHEHTOB
KOHAYKTOMEeTpudeckuM THUTpoBaHueM pactBopom HCI? Kakoil Bux umeroT KpuBble
TUTPOBAHUSA cMeceil?



PeiiTuHroBasi KOHTpoOJIbHast padora Ne§
IIo Teme «XpomaTorpadpuueckue MeToabl aHaIU3a. Macc-crieKTpoMeTpus.
XpomaToMacc-clieKTPOMeTPHUs»

1. Kakum o6pazom kiaccuuuupyroT xpomarorpaduyeckre MeTo bl aHanusa?

2. Hapucyiite xpomaTorpammy cMmecu coeauaennit A,B u C npu ¢ppoHTaIbHOM criocode
HOJIy4YeHHUs, €Cu KO GHUIMEHTH! pacipeeeHus yBeauunBaroTcs ot Bemecrsa A k C.

3. Kakue BennumHBI XapakTepu3yloT 3(p(eKTUBHOCTE Xpomarorpaguueckor KOJIOHKHU?
Kakum 06pa3om ee MOKHO OBBICUTB?

4. KakuM 00pa3oM 3aBUCHT BpeMs yIEP>KUBAHHSI OT PACTBOPUMOCTH 3TOTO COCTMHEHHS B
oABMXHOM (paze?

5. Uto Takoe «MepTBOE BpeMs yIEpKUBAHU»; OTHOCUTEIBHBIN YAEepKUBAEMbIi 00beM?

6. Kak ornenuBarT 3ppekTUBHOCTD pa3ieneHus B xpoMarorpaduu?

7. Kakum 00pa3oM BIIMSET CKOPOCTh MOTOKA Ha 3((EKTUBHOCTh XpoMaTorpaduyeckoi
KOJIOHKM C MO3ULUN KUHETUYECKOU TEOpUH?

8. Hanmummre ypaBaenue Ban-/leemMTepa 1 MOSCHUTE CMBICI BXOSIINX B HETO BEJTMYMH.

9. M3n0xure OCHOBHbIC MOJIOXKEHUS KOHLIETIIIUN TEOPETUUECKUX TApPEIOK U €€ OCHOBHBIE
HEIOCTaTKH.

10.IToctpoiite rpaduk 3aBucuMoctu BeanuuHbl BOTT oT ckopocTu moToka B razoBoit
xpomaTorpadum.

11.Kakue mapaMeTpbl UCIOJIB3YIOTCS A HACHTU(HKAIMK BELIECTB B METOJIE I'a30BOii
xpomarorpadun?

12.Ha3zoBuTe OCHOBHBIE IpPUEMBI MEpPeXojia OT BEIMYMHBI aHAIUTHYECKOrO0 CHTHANa K
KOHLEHTpAllMU B MeTOAax razoBoil xpomarorpapuu u BOXX.

13.B kakux ciay4asx B KOJIMYECTBEHHOM XpOMAaTOrpaMuecKoOM aHaIU3€ HCIOJIb3YIOT
riomaas nuka? Beicoty nuka?

14.HazoBuTe OCHOBHBIE MapaMeTpbl, UCIOIb3yEMbIE Ul KOJIMYECTBEHHBIX U3MEPEHUN B
xpomaTorpadum.

15.U3no0xuTte cynHocTh MeTo1a uaeHTuukanuu no Kosauy.

16.M300pa3uTe MPUHIMIHAILHYIO CXEMY ra30BOT0 XxpoMaTtorpada.

17.HazoBuTe OCHOBHBIE THUIBI JETEKTOPOB B Ta3oBoi xpomarorpaduu. M3moxure
MPUHLIMIIBI UX PAOOTHI..

18.HazoBuTe OCHOBHBIE THIIBI AETEKTOpoB B MeToge BOXX m  wu3noxure oCHOBHBIE
HMPUHLIMIIBI UX PaOOTHI.

19.HazoBuTe ocHOBHBIE OJIOKH, BXOAAIINE B CXEMY KHJIKOCTHOTO Xpomarorpada.

20. KakoBbI BOBMOKHOCTH | ITpeuMyIecTBa Mmetoaa BOYKX?

21.KakoBa poJyib TOJIAPHOCTH HEMOABWKHON (a3bl MpH pPa3/ieNIeHud OpPraHuYeCKUX
BEIIECTB?

22 .Kaxue TpeOOBaHUS MPEIbSBIAIOTCS K NOJBM)KHBIM U HEMOJBIDKHBIM (azaM B METOJIe
ra3zoBoil xpomaTtorpaduu?

23.CpaBHuTE pa3Mmepbl Xpomarorpaguueckux KOJIOHOK; 3epeH COpOEHTa; CKOpPOCTh
MOTOKA MOJIBIKHOM (ha3bl B METOIaX Ta30BOM U KUIAKOCTHOM XpoMaTorpaduu.

24 Kakue nmpeuMyllecTBa JaeT MNPOrpaMMHpPOBAHHME TeMIeEpaTypbl B  Ta30BOH
xpomatorpaduu?

25.M3noxuTe npuHUMN HeHTH(UKanuu BemecTs B Metoae TCX.

26.Ha yeMm ocHOBaH KOMUeCTBEHHBIN aHaim3 B merone TCX?

27.Yto takoe ko3¢ pumment Rf? OT kakux (pakTOpoB OH 3aBUCUT?

28.1310KUTE CYIIHOCTh METOJIa HOHOOOMEHHON XpoMaTorpaduu.

29.Ha3oBuTe OCHOBHBIE TUIIBI HOHOOOMEHHBIX MaTepHAaJIOB.

30.Uro Takoe oOMeHHasi €MKOCTh HOHOOOMEHHUKA?

31.M3n0uTe NPUHLUI METOJIa MAaCC-CIIEKTPOMETPHH.



32.IIpuHuMnuanpHas cxema Macc-cekrpomerpa. Monuzarus.

33.IlpuHnunbl  pa3feieHusT HMOHOB C pa3IMYHBIMH  Maccamu. [lpuHIUN mencTBHs
MarHMTHOI'O Macc-CIIEKTPOMETpa.

34 Kakum 00pa3oM MOXHO OINPEAETUTh MOJEKYISIPHYI0O MacCcy H  CTPYKTYpPY
OpPraHMYECKOI'0 BEIIECTBA MACC-CIEKTPOMETPUUECKUM METOOM?

35.KauecTBeHHbII aHAIM3 W KOJUYECTBEHHbIE M3MEpPEHHs] B METOAEe Macc-
cnekTpomerpun. OOIaCTH MPUMEHEHHS.

36.KakoBbI I0OCTOMHCTBA M BO3MOXHOCTU UCKPOBON Macc-CIIEKTPOMETPUU?

37.Xpomato-macc-criekrpomerpusi (I'X-MC, XKX-MC), npeumyiiecTBa U BO3MOKHOCTH
KOMOMHHPOBAHHBIX METO/IOB.

38.B kakux o0OJacTsIX aHAIMTUYECKOW XHUMHUHU IeJIecooOpa3HO HCIOJb30BaTh Mace-
CIIEKTPOMETPUYECKUIN METO?

CamocTosTenbHas pa60Ta
no teme: «IIpo6ooToop. [IpodonoaroroBka. MeToanl pa3aeeHUsI 1 KOHIEHTPHPOBAHMSI.
Kuneruueckue u TecT-MeTOAbI AHAIU3A.

1. TlpuHOMO KWHETUYECKUX METOAO0B aHaimu3a. CKOpPOCTh XUMHUYECKOH peaKIuu.

DaKTOpBbI, BAUAIOIINE HA CKOPOCTh PEAKLIUH.

TpeboBaHMs K MHAWKATOPHBIM PEAKITUSAM, TPUMEPHI.

MeTobl TaHT€HCOB, (PUKCUPOBAHHOTO BPEMEHHU, (PUKCUPOBAHHOM KOHIIEHTPALIMH.

Karanurnueckrue KMHETUYECKHE METO/Ibl AaHAJIN3a, X IPUHLIUII U OCOOEHHOCTH.

@®epMmeHThI: npupoaa (EepMEHTOB, Kilaccu(puKalus, NPUHLKAN UX JEUCTBUS U

IIPUMEHEHNE B XMMUYECKOM aHaJIH3E.

6. TecT-MeTo/abl XUMHUYECKOTO aHAJIN3A, UX IPUHIMII U J10CTOMHCTBA. OCHOBHBIE pEaKIUH,
JeKalue B OCHOBE TeCT-METO/10B aHanu3a. [Ipumepsl TBepapix Hocuteneil. CriocoOsl
3aKperIeHUs peareHToB Ha TBepJoM HocuTene. [IpuMeHneHne TecT-MeToA0B aHaIu3a.

7. OcHoBHBIC 3Tanbl aHanu3a. GakTopel, 00YCIOBINBAIOIINE BHIOOP METO/Ia U METOIUKU
aHanu3a.

8. Ommbku mpobdooTdopa. PakTOPHI, BIUSAIONINE HA BETHYMHY OIIHOOK MpoOooTdopa.

9. IlpeacraButenbHocTh MpoObl. Cokpamienne mnpoO. CrocoObl MONyYeHHs CpeaHen
poObl, IepBUYHAs 00pabOTKa U XpaHEHUeE Ipoo.

10. OT6op MpoO TOMOreHHOT0 U TeTEePOTreHHOT'0 COCTABA.

11. OcHoBHBIE crOCOOBI TIepeBoaa MpoObl B (opMy, HEOOXOAMMYIO NJisi JAHHOTO BHUIA
ananmu3a. Cyxoe u «Mokpoe» o3oieHue. CIulaBieHue ¢ MIaBHIMU.

12. CrocoObl HHTEHCU(PUKAIIUN TIPOIecca MPOOOIOArOTOBKH.

13. OcHOBBI 2Kxcmpakyuu Kak MeTojla pas3feleHus M KOHLeHTpupoBaHus. KoHcTtanTa
pacnpenenenus, CTeTeHb U3BJICUCHHUS.

14. ®akropsl, BiausomMe Ha APQPEKTUBHOCTh OKCTPAKIUM HEOPraHWYECKHX U
OpraHMYEeCKUX coequHeHUui. [IpakTrueckoe npuMeHeHne IKCTPaKIINH.

15. Pa3zneneHuie U KOHLEHTPUPOBAHUE C UCIIOIB30BAHUEM DIEKMPOXUMULECKUX MEMOOO08.

16. Mertonbl pa3zieneHus DJIEMEHTOB, OCHOBAaHHBIE HA 0CACOeHUu HEOPTaHUYECKUMHU WU
OpPraHUYeCKUMH peareHTaMH.

17. cnonb3oBaHue  coocaxcoenuss g KOHIICHTPUPOBAHUS  MHUKPOKOMITOHEHTOB.
Heoprannueckue 1 opraHndeckre KOJIJIEKTOPHI.

18. CopOumst kak MeToj pa3ieieHus W KOHIEHTpupoBaHUs. COpOEHTHI, MEXaHW3MBI
copOum.

19. MackupoBanue. OCHOBHEIE TPYIITBI MacKupoBatenei. [Tpumepsr.

agblrwn

4.1.2 TlpumepHbIe TEMbI YCTHBIX COOOLIIEHMIT:

1. Oprannyeckuii >IEKTpOAHAIN3 HA MOIU(DHUIIMPOBAHHBIX JIEKTPOAAX: MOAXOABI U



MIEPCTICKTHUBBI.

MHUKpPO- ¥ HAHOYACTHIIBI B HEOPTaHMYECKOM DJIEKTPOAHAITU3E.

Opranuyeckre peareHThl B aHAJIU3€: COBPEMEHHbIE TEH/ICHIINH.

Hcrionp30BaHue 3IEKTPOIIOIMMEPU30BAaHHBIX MaTePHAJIOB B COCTAaBE

AIIEKTPOXUMHUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKECHUS.

CriekTpoCcKOIus KOMOMHAIIMOHHOTO PACCESTHUS: HOBOE 00 NU3BECTHOM.

PangroakTUBalMOHHBIN aHAIN3: PaIMOAKTUBHOCTD HA CIIy)KO€ aHAIUTHUKOB.

CynepToKCHKaHThI B 00bEKTaX OKPY)KAIOLICH CPe/Ibl: aHATUTHYECKUE TPOOJIEMBI 1

peLIeHHS.

8. Asromaru3aius 1a00paTOPHOTO aHAIN3a — HACTOsIIEE U Oy TyIiee.

9. CHekTpoCKOMMYECKHE METO/IbI OIIPEIEIIEHUS COCTaBa KOMILJICKCHBIX COCTUHEHUH.

10. CrieKTpOCKONUYECKHE METOIbI ONPECIICHHSI KOHCTAHT YCTOMYMBOCTH KOMILIEKCHBIX
COCIMHEHU.

11. Coueranue xpoMaTorpaduu U CIIEKTPOCKOITHH: BO3MOKHOCTH H ITPEUMYIIECTBA.

12. KomnproTepHble BO3MOXKHOCTH 00€CIICUEeHHUS KauecTBa Pe3yIbTaTOB aHAIH3a.

13. Unentudukarms BEIIECTB U €€ HaJIC)KHOCTb.

14. buoceHcopbl B COBPEMEHHOM aHAJIHU3E.

15. TecT-MeToIbI aHANIM3A: OT JAAJICKOT0 MPOIILIOro K HEJAJIEKOMY OyayIemy.

16. DnekTpOHHBII HOC: (haHTACTHKA HITU PeaTbHOCTh?

17. DneKkTpOHHBIH SI3bIK: 3aMEHST JIU TPUOOPHI JTF0eH?

18. buonornueckue METO bl aHATTU3A.

19. JIpa B 0JTHOM: IIPEUMYIIIECTBA M JJOCTH)KEHUSI KOMOMHUPOBAHHBIX METOJIOB aHAIIU3A.

20. MUKpOBOJTHOBOE M3ITyYCHHE B aHAJIN3E.

21. ToBbItieHue HHGOPMATHBHOCTH METO/Ia COBPEMEHHOM Xpomarorpaduu — myTu
peleHws.

22. lIBeToMeTpus B aHAIM3E: BCE JIM MBI 3HACM O IIBETE.

23. IIpo600oTOOp 1 MPOOOIOATOTOBKA MPUPOAHBIX BOJ — HET JIM IOJBOIHBIX KAMHEH?

24. Vctopus pa3BUTHS Ka4eCTBEHHOTO aHATU3a.

25. Ucropus pa3BUTHS XUMHYECKUX METO/IOB aHAIH3A.

26. VicTopus pa3BUTHS CIIEKTPOCKOITUYECKUX METOJIOB aHATN3a

o

No o

4.2 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTaAlluM.

DK3aMEHAIlMOHHBIN OMJIET 10 aHAIUTUYECKOM XMMUHU BKJIIOYAeT Tpu 3aaaHus. [lepBeie 1Ba
BOIIPOCAa MOCBSAIICHBI TEOPETUYECKUM OCHOBAM XUMHUYECKOIO aHaiu3a (CM. IPHUBEICHHBIN
HUKE CIIMCOK BOIIPOCOB). B TpeTbeM 3ajaHuM CTYJEHTY IpeiaraeTcsi peluTh IPAKTHUECKYIO
3a/1a4y.

y.l. Xumuueckue memoont ananusa

3 cemecTp

1. Ananutuyeckas xumus. Bugbl ananuza. Ctagun XuMHdeckoro aHainnsza. OCHOBHBIC
XapaKTePUCTUKHU METOJIOB aHain3a. AOCONIOTHBIE M OTHOCUTEIbHBIE METO/IbI. BEIOOp MeToma
aHanmuza. CrnocoObl TOBBIMICHHS YYBCTBUTEIBHOCTH U W30MPATETBbHOCTH  METOJIOB.
ABTOMaTH3aIMs aHATIN3A.

2.MeTpoJIOTHYSCKUE OCHOBBI XMMHYECKOTO aHaln3a. AHAJIUTUYCCKUH  CHUTHAIL
CnocoObl  BBIp@KEHUS 3aBUCUMOCTH aHAJUTHYECKUU CHUTHaN-coaepkanue. COOTHOIIEHUE
aHAMUTUYeCKU curHain/myM. KoHTponbHBIM ombIT. CrocoObl OmMpenereHus] KOHIIEHTPAINU
BemecTB. [IpaBUABHOCT, W BOCHPOM3BOAMMOCTh.  Kiaccudukamuss  morpemHocTei.
Cucrematuueckue norpemHoctu. [IpoBepka npaBunpHOCTH aHanmu3a. CTaHmapTHBIE 00pa3Ilb.
Cny4aitaple morpemHoctd. CraTUCTHYecKass o0paboTka pe3yslbTaTOB H3MEPEHEHMM. 3aKOH
HOpMaJIbHOTO pacnpeneneHus. t-Pacnpenenenune. CpaBHEHHE IUCIEPCUN M CPEOHUX JBYX




METOJIOB aHAJIN3A.

3.IIpo6ooTdop u mpobdomoaroTorka. [IpeacrtaBuTenbHOCTh TPOOBI; Tpoda U OOBEKT
aHayim3a; npoda u Meron aHanm3a. dakTopel, 00yCIOBIMBAMOIINE pa3Mep W crocod ordopa
npeAcTaBUTeNIbHOW MpoObl. OTOOp IMpoO rOMOreHHOro M rereporeHHoro cocraBa. CrocoOsbl
NOJyYEeHHUs1 CpeHel MmpoObl, mepBuyYHas 00paboTKa M XxpaHeHHe npod. OCHOBHBIE CIOCOOBI
nepeBoJia poOsl B (hopMy, HEOOXOIUMYIO AJIs JaHHOTO BuAa aHan3a. CrocoObl yCcTpaHEHUs U
yueTa 3arps3HeHUH U NOTeph KOMIIOHEHTOB ITPU MPOOOIOArOTOBKE.

4.OCHOBHBIEC THUIIbI pPeaKIUil U NPOLECCOB B aHAIUTHYECKOW XUMHHU. OCHOBHBIE THIIbI
XUMHUYECKUX pEaKLUil, UCIOJb3YEMBIX B aHAJIMTUYECKOW XMMHUU. XMMHUYECKOE PAaBHOBECUE B
TFOMOT€HHbIX M TeTepOreHHbIX cHcTeMaX. TepMOAMHAMHUYECKas, KOHLEHTpallMOHHAs |
YCJIOBHAs! KOHCTAHTbHI PABHOBECHSL.

5.Ckopocmub xumuueckux peakyuil, ACIOIb3yEMbIX B aHATUTHUECKOW XUMHUU. DAKTOPBI,
BIMSIOUIME HAa CKOpPOCThb peakuuu. MHAynupoBaHHBIE LENHbIE M CONPSDKEHHBIE pEaKLUU
OKHCJICHUSI-BOCCTAHOBJICHUSI, UX POJIb B XUMUYECKOM aHAJIN3E.

6. Kucrnomuo-ocnosnvle peaxyuu. IIpOTOIUTHYECKUS TEOPUS KHUCIOT M OCHOBAaHUIL.
PaBHOBecue B cucreme: KHCIOTa - CONPSIKEHHOE OCHOBaHME - pacTBOpUTENb. KOHCTaHTHI
KHACIIOTHOCTH, OCHOBHOCTH, AaBTONpPOTONM3a. HuBenupyomuidi u audQepeHIupyonmii
3 deKTh pacTBOPUTEIS.

7.Peaxyuu komniekcoobpazosanus. TUIbl U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUM,
UCMONb3yeMbIX B aHanuTU4ecKol xumuu. KosmdyecTBeHHass XapakTepUCTUKA pPeakuuil
KOMILIEKCOOOpa30BaHus: KOHCTaHTa yCcTOWYMBOCTH. CTyleHYaToe KOMILIEKCOOOpa3oBaHUE.
Mcnonb3oBaHue  KOMIUIEKCHBIX  COGIMHEHMH Uil pa3fiesieHHs, KOHIEHTPUPOBAHUS,
MacKHpPOBaHUSA, OOHAPYKEHHS, OTIPEICICHUS SJIEMEHTOB.

8. Opeanuueckue peazenmul B XUMUYECKOM aHayin3e. OyHKIMOHAIBHO-aHATUTUYECKHE
U aHaJIUTHKO-aKTUBHbIE TIpynnbl. BiusHue cTpoeHUs MOJEKyJbl Ha CBOICTBa peareHTa.
[TpuMeHeHrne OpraHNYeCKUX PeareHTOB B aHAJIN3E.

9.  OxucaumenvHo-60ccmanogumenvHvle peakyuu B — AHATUTHYECKOW  XHMUHU.
OOpatuMble 1 HEOOpaTUMbIE OKUCIUTEIEHO-BOCCTAHOBUTEIbHBIE CUCTEMbl M UX NOTEHIIUAJIBI.
VpaBuenne Hepucra. CraHmapTHeli W peaibHBIA  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
noreHMaibl. HampapieHne oKMCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUHI.

10.Peaxyuu ocasxicoenuss B aHATUTHYECKONH XUMHH. KOHCTaHTBHI paBHOBECHS PEaKIIHA
ocaxieHus. PactBopumocts ocajkoB. DakTopsl, BAUAIOIINE HA PacTBOPUMOCTh. OOpa3oBaHue
ocankoB. Kpucramnuueckue u amop¢Hble oOcagky, YCJIOBUS ocaxjeHus. [IpuunHel
3arpsI3HEHUS. OCAJKOB: COBMECTHOE OC@XKJEHHUE, COOCAXACHHE, IOCIEIYIOIIEE OCAKICHHE.
Bunet coocaxxaenus. [Ipuemsl, ciocoOCTBYIONINE MOTYYEHUIO YUCTBIX OCATKOB.

11. I'paBumerpuueckue wmeroabl. CymHocTh. Ocaxaaemas M TIpaBUMeTpUYec-Kas
¢dopmMel. [Ipumepsl IpakTHYECKOTO TPUMEHEHHUSL.

12. Twutpumerpuueckue wmerojbl. CrnocoObl yCTAaHOBJIEHHUS KOHEUYHOW TOUKHU
TUTPOBAHUS.

13. Kucnomno-ocnoeénoe mumposanue. Kpusble TUTpoBaHHSA. KHCIOTHO-OCHOBHBIE
uHAUKATOpHL. IlorpemHocTn MeToga KUCIOTHO-OCHOBHOTO TUTpOBaHUA. TUTpoBaHME cMmecei
KHCJIOT U OCHOBaHUI. TUTpoBaHUE B HEBOJHBIX Cpeax.

14.  Komnnexconomempuueckoe  mumposanue. IlpeumyiiectBa  aMHUHOIOJU-
KapOOHOBBIX KHCJIOT HepeA APYrMMHM OpPraHHMYECKUMH THUTpaHTaMH. MeTalIoXpOMHbIe
UHAMKATOpBl, TpeOoBaHuss K HUM. CrnocoObl TUTpoBaHUS (TPsAMOMl, OOpaTHBIM,
BBITECHUTEJIbHBINA, KOCBEHHBIN). [IpakTndyeckoe mnpuMeHe-HUE KOMILIEKCOHOMETPUYECKOTO
TUTPOBaHUs (OIpe/ieJIeHre HOHOB KallbLiMs, MarHus, KeJe3a).

15. Oxucnumenvro-6occmanosumenvroe mumposanue. DakTOpbl, BIMSIO-IIHE Ha
BEJIMYMHY CKauka [OTEeHIMala, CIOocoObl OOHAapy>KEHUSI KOHEYHON TOYKHM THUTPOBAHMS.
[TepmaHranaromeTpuueckoe, OMXpPOMATOMETPHUYECKOE, HOJAOMETPHUYECKOE  TUTPOBAHHE.
[lepBuuHnble 1 BTopuyHbIe CTaHAapThl. MHAKnKaTophl. [IpuMepsl MpakTHYECKOro MpUMEHEHUS.

16. Kunernueckue mertonpl. Ilpunmun MetonoB. MHIuMKaTOpHBIE — peakIuu.




MeTpOJIOFI/I‘-IGCKI/IC XAPAKTCPUCTHKU HCKATAIUTUUCCKUX U KATAJIMTUICCKUX MCTOIOB.

4.2. UHCTpyMeHTAJIbHbIE METOAbl AHATUTHYECKOH XUMHHU
4 cemecTp

17. Anamutuueckuii curHai. llpwembl mepexoga OT BEIWYHMHBI AHATHUTHYECKOTO
CHTHaJIa K KOHLEHTpauuu. [lpumepsl aHanmuTUYeCKUX CUTHAIOB. ['pamyupoBouHas
3aBUCUMOCTh. DOH, ero ucrounuku. [Ipuemsr yaera ona.

18.  DiexTpoxuMuyeckwe  MeToibl.  [lpuposa  aHaIMTHYECKOTO  CUTHAJjA.
Knaccudukanust MeromoB. DJeKTpoXHUMHYECKas sveika. HHIMKATOpHBIE SJIEKTPOABI H
AJIEKTPO/]IbI CPABHEHHUSI.

19. Ilomenyuomempus. PaBHOBeCHBIH TOTeHIIMAI. CrIOCOOBI M3MEPEHHMsI MMOTEHIIHANIA.
[Tpsimast moTeHmomerpusi. MHIUKaTopHbIe 31eKTpoabl. Kiaccudukamuss MOHOCEIEKTHBHBIX
9JICKTPOJIOB. XapaKTEPUCTUKH HMOHOCENICK-TUBHBIX JJIEKTPOJOB: JJICKTpPOaHAs (DyHKIuS,
KOX(P(UIIMEHT CEeNeKTUBHOCTH, BpeMs oTkiuka. CrocoOwl ompeaeneHus Kodpduimenta
cenekTuBHOCTU. CrocoObl TPSAMBIX TOTCHIMOMETPUYECKUX u3MepeHui. Ilpakrtuueckoe
npuMeHeHHne noHoMmerpuu: onpenenenue pH, pF, pNO3.

[Torenmmomerpuueckoe THTpoBaHue. OOmas xapakrepucthka wmeroaa. CrocoOb!
HaxXOXJIECHNUs KOHEYHOM TOYKM TUTpPOBaHUA. MHAMKATOpHBIE DJIEKTPOABI B KUCIOTHO-
OCHOBHOM, OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOM U OCAUTEIIbBHOM TUTPOBAHUH.

20. Kynonomempus. 3akonbl Dapanmes. Ilpsmas kynoHomeTpus. Y CIOBHS
NOTEHLIMOMETpUYEeCKUX u3MepeHuil: noctukenue 100%-Horo BbIXOJa MO TOKY; M3MEpPEHHE
KOJIMYECTBA JIEKTPUUECTBA; ONPEACICHUE KOHIIA IEKTPOXUMUYECKON PEaKLUu.

Kynonomerpuueckoe tutpoBanue. Ilpumepsl orpeneneHuss 3JIEKTPO-aKTUBHBIX U
JJIEKTPOHEAKTUBHBIX BEIIECTB. JIEKTPOIC€HEPUPOBAHHBIE KYJIOHO-METPUYECKUE TUTPAHTHI.
VYcnosus tutpoBanusi: obOecneueHue 100%-HOro BbIXOAa MO TOKY; M3MEPEHHE KOJIMYECTBA
JJIEKTPUYECTBA; ONPEIEICHUE KOHIA XMMHUYECKON peakuuu. lIpenMyinectsa nepen apyrumu
TUTPUMETPUUYECKMMH METO/IaMHU.

21. Bonvmamnepomempus. OcHOBbI MeTona. OCOOEHHOCTH 3IEKTPOXUMUYECKOM
aueiiku. Teopernueckue OCHOBBI  KJIacCM4eckol — mossiporpaguu.  XapakTepUCTUKU
nojsiporpamMmel. [lorennman nomyBonHbl. Juddy3suonnslid Tok. YpaBHeHue WMiabkoBHua.
[TpakTnueckoe npumeHneHue nomsporpaduu. KauecrBennsidt ananus. [lonsporpaduueckuii
cunektp. KonudectBeHHblii aHanu3. CnocoObl oOnNpeneneHuss KOHLEHTPALUU BEIIecTBa.
Bo3moxHOCTH M OrpaHUYEeHHs] METO/1a.

CoBpemeHHbIE pa3HOBUIHOCTH mossgporpaduu. CrocoObl yaydiieHHs COOTHOLIEHUS
(bapaneeBCKUl/€MKOCTHBI TOK. BO3MOXHOCTM W OrpaHMY€HUs OCHUIUIOTpadUuvecKou,
UMIIYJIbCHOW M NepeMeHHOTOKoBOM  moisporpadguu. CyTb MeToJa HHBEPCHOHHOM
BOJIbTAMIIEPOMETPHH.

AmnepoMerpuyeckoe — TUTpoBaHMe. BpiOop  ycioBuili  ammepoMeTpuyec-Koro
TUTpOBaHUA. Bubl KpUBBIX TUTpOBaHUS. [IpuMepbl NpakTUYECKOTr0 MPUMEHEHHUSI.

22. CHeKTpOCKONMYECKHEe MeTojibl. BaxHelne XapaKTepUCTHKH CIEKTPaIbHBIX
JUHUHM  ([I0JIO)KEHHWE, WHTEHCUBHOCTb, LIMPHHA). ATOMHBIE U MOJIEKYJISIPHBIE CIEKTpBHI.
B3anMOCBA3b OCHOBHBIX XAapaKTEPUCTUK CIIEKTPAJIbHBIX JIMHUI C NMPUPOAON M KOJIUYECTBOM
BellecTBa (KaYeCTBEHHBINM U KOJIMYECTBEHHBIN aHaU3).

23.  AmomHo-smuccuonnvie memoovli. VICTOUHUKH BO30OYXIEHMS M aTOMM3AlMU.
PU3NKO-XMMHUYECKHE Ipolecchl B Iia3Mme. KauecTBEHHBIM M KOJWYECTBEHHBIN aHAJM3.
Ob6nacTu NpUMEHEHHUs, METPOJIOTUYECKHE XaPaKTEPUCTUKH METOJIOB.

24. Amomno-abcopoyuonnsiii memood. OCHOBHBIC MPUHITUIEL. VCIToNb30Ba-HAE TIIAMEH
JUIsL aToMu3aluu BenlecTBa. PU3MKO-XMMHMUYECKHE IPOLECcChl B IIamMeHax. HerutameHHble
MeTOo/ bl aToMu3aluu. CeneKTUBHOCTh U YyBCTBUTEIBHOCTh MeTo/a. [IpuMepbl mpakTHUeCKOro
IIPUMEHEHHS.

25.  Cnexmpogpomomempuueckuii ~ memood.  OCHOBHOH  3aKOH  TOTJIOMICHHS




AIIEKTPOMArHUTHOTO M3NMy4YeHHs. MomsapHblii ko3¢ ¢uiueHT mnoriouieHus. [Ipumenenue
MeTOoJa JJIsi OMNpEeNeNIeHHUs KOHLEHTpalMuU BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeTona. BeiOOp onTUManbHBIX yCIOBUHN MPOBEACHUS (POTOMETPUUYECKUX peakiuil. MHTepBan
oTpeeNieMbIX ONTHYECKHX IIOTHOCTEH. Meron nuddepeHuanbHol cnekTpodoToMeTpuH,
€ro BO3MOXXHOCTH U mnpeumymiectBa. CHEKTpPOPOTOMETPUYECKHE METOJbl H3yYCHHS
paBHOBecuil B pacTBopax. OmnpeneneHre KOHCTAaHT KHCIOTHOM AMCCOIMAIMM OPraHUYECKUX
COCIMHEHU.

26. Jlomunecyenmuoiti  memoo. (OCHOBHBIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOM
moMuHecleHIMM. 3akoH BaswioBa. 3akon Croxca-Jlommensa. IlpaBuno 3epkaibHOR
CUMMETpPUU CIIEKTPOB TMOIJIOMICHUS U JoMUHecHeHIuu (mpaBwio JleBmwuua). Tymenue
momuHecteHmy. Knaccupukanus moMuHecueHIMA. YyBCTBHTEIBHOCTh M CEJEKTUBHOCTH
MmeToja. [Ipumepsl NpakTUYECKOro MPUMEHEHUS.

27.  Peumeenosckue  memoovl.  OCHOBHBIC  TOJOXEHHUS.  MeTpoJorndeckue
xapaktepucTuku. O0JacTu NMPUMEHEHHUS.

28. Macc-cniektpoMerpuieckue MeToabl. OCHOBHBIE MOJIOXKEHUS. MeTposoruyeckue
xapakTepucTuku. O0JacTi NMPUMEHEHHUS.

29. Xpowmarorpadudeckue Merojabl aHanm3a. Kmaccudukamums meromoB. CriocoObr
nonyueHus: xpomarorpamm. OCHOBHbIE MapaMeTpbl XpoMarorpammbl. CeleKTHBHOCTh H
3G (HEeKTHBHOCTL XPOMATOrpaUUECKOro paszjeicHus. Teopusi TEOPETUYSCKUX TapesioK.
Kunernyeckas teopusi. KauecTBeHHBIN U KOIUYECTBEHHBIN XpoMaTorpaduiecKuil aHaauns.

30. I'azosas xpomamoepagusa. CopoeHTsl U HOocuTenu. Mexanusm pazneneHus. Cxema
razoBoro xpomarorpada. Komonku. Jlerektoppl. OOmacté HpUMEHEHUS  Ta30BOU
xpomaTorpadum.

31.  JKuokocmmas  xpomamoepagus. Buumbl  KUAKOCTHOH  XpomaTorpaduu.
[IpeumymectBa BbicOKO3(ekTuBHOM KUAKOCTHOH xpomarorpadum (BIXKX). Cxema
XKUAKOCTHOTO Xpomarorpada. Hacocsl, konoHKHU. OCHOBHBIE TUIIBI IE€TEKTOPOB.

Adcopoyuonnas  orcuokocmuas — xpomamoepagpus. IlonsipHble W HEMOJSPHBIC
HenoBIKHBIE (Da3bl. [logBuxkHbIE hazbl.

Honoobmennas  xpomamoepagusa. CtpoeHue u  (PU3HKO-XMMHUYECKHE CBOICTBa
noHooOMeHHUKOB. MoHooOMeHHOe paBHOBecue. Hownas xpomamozpagus Kak BapUaHT
BbICOKOA((heKTUBHONH MOHOOOMEHHOM XpomaTorpadun

Okcknosuonnas  xpomamozpagua. OO6mue npuHIUNB MeTtoxa. [loxBuxkHBIE U
HernoABMXKHBIE Pa3bl. OCOOEHHOCTH MexaHu3Ma pazaeneHus. OnpenenseMbie BEIeCTBa.

IInockocmuas xpomamoepagus. O61mue npuHIUIBl pasaeneHus. CrnocoObl MOTydYeHUs
IUIOCKOCTHBIX XpoMmarorpaMM. bymaoicnas xpomamozpaghus. Tonkocnotinas xpomamozpaghust.
Ob6nacTu NpUMEHEHHSI.

32. TepMuueckre MeTOAbl aHanIW3a. TepMuueckue MeToanl aHanmuza. OmnpeaeneHue,
knaccudukanus, ocHoBel metomoB. TA, IATA, TT, ATT, JCK.Tepmomapsl. TpeboBanus k
MaTepuaiaMm TepMOAIeKTpoioB. DddekT 3ebdeka. Perucrpanus curnana ATA. I'pagynpoBka
tepmomnap. KonuuecTBeHHass oOleHKa TeIUIOBBIX 3(dekToB.BiusHue ckopocTH peakuuu u
yCIIOBUH dKcnepuMeHTa Ha ¢popMy nuddepennumanbHoi kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KaueCTBEHHOIO M KOJIMYECTBEHHOIO TEPMUYECKOIO aHalu3a. OTAJIOHBI IIPH
MPOBEICHUU TEPMHUECKOTO aHann3a.llcrouHuku OLIMOOK B TEPMHUYECKOM
aHayn3e.CUHXpOHHBIN TepMmuueckuil aHanu3. CHUHXpOHHBIM TepMmoaHanu3aTop. [IpuHIMN
paboTsl, Bo3MokHOCTH.[IpakTHYeckoe MpUMEHEHNE METOJJ0B TEPMHUECKOT0 aHAIIN3A.

33. Metonbl pasaeneHuss U KOHUEHTpupoBaHusa. OCHOBBI JKCTpakUUU Kak MeEToAa
paszzeneHus U KoHueHTpupoBanus. KoHcranTa pacnpenenenus, Koo OUIUEHT pacipeieieHusl.
KoHncranta skcrpakuuu. ®akrtop pasgeineHus. YCIOBHS DSKCTPAKIIMM HEOPraHMYECKUX H
opranuueckux coeauHeHui. [IpakTuyeckoe npuMeHeHUe SKCTpakiuu.CopOIus Kak METOH
pas3feseHusl.

MeTtoapl pazzieneHusi >JIE€MEHTOB, OCHOBAHHBIE HA OCAXKIACHUM HEOPraHWYeCKUMHU U
OpraHMYECKMMH peareHTamu. lcnonp3oBaHue COOCaKIAEHHS I KOHLEHTPUPOBAHMS




MHUKPOKOMITOHCHTOB. HeOpFaHI/I‘IeCKI/Ie " OPraHN4YCCKUC KOJUICKTOPHI.

YcneBaeMocCTh CTYIEHTOB B TEUEHUE CEMECTPA KOHTPOJIUPYETCS B IIPOLIECCE HATUCAHUS
PEUTHHIOBBIX KOHTPOJBbHBIX paboT. Kaxkaast KOHTpobHAst paboTa OTHOCUTCS K OIPEeICHHON
TEeMe, 3aJaHusl OICHMBAIOTCA MO OaulbHOM cucteme. [lomHOCTBIO pemieHHas 3ajada
olleHUBaeTcs B 7 OaulOB; OTBETbl HAa TEOPETUYECKHE BOIPOCHI B 3aBUCHUMOCTH OT HX
CJIO)KHOCTH OIIGHMBAIOTCS OT 3 10 7 OamioB. 3a peuieHHe 3aJadd JOMOJHUTEIHHBIM
HECTaHAAPTHBIM CIOCOOOM M 3a MOAPOOHBINH OTBET HA TEOPETHYECKUH BOMPOC J100aBISAIOTCS
JIOTIOJTHUTENbHBIE OaJIbl. 3a KOHTPOJIBHYIO paboTy MO TeMe CTYACHT MOIydaeT 3aueT, eCiu
HaOupaeT B CyMMeE 3a BCE BBIIOJHEHHBIE 3aJaHUs KOJM4YecTBO OamioB He MeHee 50% oT
MakcuMaiabHOro. Ecim Bce KOHTpoJIbHBIE paboOThl B TEUCHHME CEMECTpa 3ayTeHbI, BCE
nabopaTopHble pabOThl BBIOIHEHBI U 3aLIMIIEHBI, CTYJEHT MOJy4yaeT 3a4eT U JOIYCKAeTCs K
’K3aMeHy. B ciydyae HEBBIOTHEHHS OJHOTO U3 YCIOBHI CTYOEHT claeT 3aueT. B Ouiere k
3a4EeTy COJEPIKATCs BOIPOCHI, CBA3aHHBIE KAaK C TEOPUEH AHAIMTUYECKOM XMMHMM, TaK U C
BBINOJIHEHHBIMH JTA0OpaTOPHBIME paboTaMu, a TaKXKe pacyeTHas 3ajaya. 3ayeT CTaBUTCA MpH
YCJIOBUH BBINOJIHEHUSI HE MeHee 60% Bcex 3aaHui.

CryneHTsl 00s13aHbI ClIaTh JK3aMEH B COOTBETCTBUM C PAaCMCAHUEM U YUEOHBIM
IUIAaHOM.  OK3aMeH M0 JMCLUIUIMHE IpecienyeT Iefb OLUEHUTh YpPOBEHb (OPMHPOBAHUS
KOMIIETEHIIN, Pa3BUTHE TBOPUYECKOTO MBIIUICHHS, TPHOOPETECHNE HABBIKOB CAMOCTOATEIBHOM
paboThl, yMEHUE IPUMEHATh MOTY4YE€HHbIE 3HAHUS JUIs PELICHUs IPAaKTUHYECKUX 3a/1ay.

®opma NpoBeneHUsT HK3aMEHA: YCTHO WJIM NMUCBMEHHO YCTAHABIMBAETCS PELICHHEM
Kadeapel. DK3aMeHaTopy IpeNOCTaBIsIeTCs MpaBO 3aJaBaTh CTYJIEHTAM JONOJIHUTEIbHbIC
BOIIPOCHI IO BCEW yueOHOW MporpaMMe AMCUMILIMHBL. Pe3ynbrar ciaum sK3aMeHa 3aHOCUTHCS
IIpenojaBaresieM B 3K3aMEHALMOHHYIO BEJOMOCTb U 3a4€THYIO KHIKKY.

Kpurepum ounenku:

- 0TMETKA «OTJIMYHO» BHICTABIISCTCS C Y4€TOM C(HOPMUPOBAHHOCTH KOMIETEHIIUMA, €CIIH
JlaH TIOJIHbIM, NpPaBUJIBHBIM OTBET, MaTepHall M3JI0KEH B OIPEAEICHHONW JIOTMYECKOU
MOCJIEIOBATEIbHOCTH JEMOHCTPUPYETCSI MHOTOCTOPOHHOCTh IOJXOJ0B, MHOTOACIEKTHOCTb
oOcyxJeHusl MpoOieMbl, YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOUKY 3PEHMsI, HAXOIUTh
IyTH pEIICHHs TO03HAaBaTEIbHBIX 3a/ay, YCTAHABIMBaThb IPUUYMHHO-CIEACTBEHHBIE CBA3U
MEXJly CTPOEHUEM, CBONCTBAMH U NPUMEHEHHEM BEIIECTB, B JIOTUYECKOM DPACCYKJIECHUU U
pEeLlIeHUH 3aJ]auu HEeT OMOOK, 3a/1aua pellieHa palMoHalIbHBIM CIIOCO00M;

- OTMETKA «XOPOILI0» BBICTABISETCS CTYJIEHTY, €CIIM OTBET MOJHBIN U MPaBUIbHBIA Ha
OCHOBE W3YYEHHBIX TEOpPUH, MaTepuanl U3JI0KEH B  ONPEACIEHHOW  JIOTHYECKOU
MOCTIE0OBATENHHOCTH, MPHU 3TOM JOMYCKAlOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETaX Ha
TEOPETHUYECKHE BOIPOCHl WJIM B PEIICHUU 3aJa4H, KOTOPhIE CTYACHT MOXET HCIPABUTH IO
YKa3aHUIO MpernoaaBaTes

- 0TMETKA «yJAOBJETBOPHUTEIbHO» BBICTABISIETCA CTYACHTY, €CIIM OTBET IOJIHBIN, HO
IpyU ATOM JOMYyIIeHa CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJIHBIM, HECBS3HBIA, HE
MPOSIBIIIFOTCS.  YMEHUSI NPUMEHSTh TEOPETUUECKHME 3HAHUSA IPU PELICHUU IPAKTHUUYECKUX
npoOieM; 3HaHWE TpeaMeTa ¢ 3aMETHBIMH MpoOeTamMu, HETOYHOCTSIMHU, HO TaKUMH, KOTOPBIE
HE CITy’KaT MPensITCTBUEM IS JalbHEUIIero 00yueHus

- OTMETKAa «HeYIOBJeTBOPUTEIbHO» BBICTABISCTCSA, €CIU OTBET OOHApPY)KUBACT
HE3HAHUE OCHOBHOTO COJICP)KaHUs YIeOHOTO MaTepuara

OHGHO'—IHBIG cpeacrtBa jid HMHBAJIMAOB MW JIMI C OrPaHWYCHHBIMH BO3MOXHOCTAMU
300POBbi BBI6I/IpaIOTC$I C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(pI/BI/I‘{CCKI/IX 0COOEHHOCTEH.



— TpU HEOOXOJWMOCTH WHBAIUAAM H JUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA DK3aMEHE;

— TIpY IPOBEJICHUH MPOIICTyPhI OIICHUBAHUS PE3yIbTaTOB 00YyUEHUS WHBAIHIOB U JIUIL C
OTPAaHWYEHHBIMM  BO3MOXXHOCTSMHM  3J0pPOBbS  IPEAYCMAaTpPUBACTCS  HCIIOJIb30BAHME
TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3H C MX WHAUBUAYATHHBIMU OCOOCHHOCTSIMH,

— MpU HEOOXOAMMOCTH [UIsl OOYYalOIIMXCS C OTrPaHHMYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbSI M WHBAIMJIOB MPOICAypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JIUCIUILIIMHE
MOKET IMPOBOAUTHCS B HECKOJIBKO ITAIOB.

[Ipouienypa olleHMBaHUS PE3yIbTATOB OOyUEHUS WHBAIHMIOB U JIUI] C OTPaHUICHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsl 10 JAUCHHUIUIMHE (MOJIYJIO) MpPeayCMaTpUBAECT IPEAOCTaBICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS U BOCHPHSITHS
nHpopmanuu:

JList i1l ¢ HapyIEeHUSIMH 3PEHUSL:

— B MieyaTHO! (hopme yBeIMUEHHBIM HIpUPTOM,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

JInst L ¢ HapyIeHUs MU CllyXa:

— B IIeYaTHOH (opme,

— B (popMe IIEKTPOHHOTO JOKYMEHTA.

Jist in ¢ HapyIIeHUsIMU OIIOPHO-ABUTATEIILHOTO anapara:

— B IIeUaTHOH (opme,

— B (hopMe 37IeKTPOHHOI 0 TOKYMEHTA.
JaHHBIE TIepeueHb MOXET OBITh KOHKPETH3HpPOBaH B 3aBHCUMOCTH OT KOHTHHIEHTA

00yJaronmxcsl.

5. IlepeyeHb OCHOBHOW W JOMOJHHUTEJBHOH Y4YeOHOIl JUTepPaTypbl, HEOOXOAUMOH sl
OCBOEHUSI JUCHUIUTUHBI (MOTYJIs1).

5.1 OcHoBHas1 1UTEpaTypa:
1. OCHOBBI aHAJTUTHYECKOW XUMHH: YUCOHHUK I CTy/IeHTOB By30B: B 2 T. T. 1, 2. /Tlox pex. 10.A.

3o010T0Ba, 6 M3ganue. M.: Akagemus, 2014.

2. OCHOBBI aHATUTHYECKON XUMUH: YIeOHUK [Tt cTyAeHToB By30B: B 2 T. T. 1, 2. /Tloxg pexn. 10.A.
3onoroBa, 6 uzmanue. M.: Axkagemus, 2010.

3. Kpuctunan I'. Ananmutudeckast xumusi: B 2 1. T.1, 2/ ep. ¢ anrn. A. B. 'apmama u np. - M.:
BMHOM. Jlabopatopus 3nanuii, 2009.

4. Tlounnokx T.b., Temepmamen 3.A. AHanuTH4YecKass XHUMHSA: CIEKTPOCKOMUYECKHE METOJIbI
aHanu3a. Yuebnoe nocobue. Kpacnogap, Kyol'y, 2013.

5. Mouunok T.b., Temepnamies 3.A. MonekynsipHas aOCOpOIMOHHAS CIICKTPOCKOMHS. YueOHOoe
nocobue. Kpacuoaap, KyoI'Y, 2016.

6. Bap6anar, FO.A. OcHOBBI aHATUTHYECKON XMUMUU: MPAKTHIECKOE PYKOBOJICTBO [ DIEKTPOHHEIH
pecype] : pykoBoactso / FO.A. bap6anar, A.B. I'apmam, O.B. Monoraposa, E.A. Ocunosa ; nop pen.
3onotosa 0.A., lllexoBuosoii T.H., Ockonka K.B.. — Onekrpon. gan. — Mocksa: M3naTenscTBo
"JIaboparopwust 3uanuit", 2017. — 465 ¢. — Pexum nocryma: https://e.lanbook.com/book/97410

5.2. /lonoJHUTEIbHAS:
5.1 OcHoBHasi 1UTEpaTypa:

1. OCHOBBI aHATMTHYECKON XUMHH: YU4eOHUK JJIsi CTyeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pen. F0.A. 3omotoBa. M.: Axanemus, 2014.

2. OCHOBBI aHATUTHYECKOH XUMHHU: yU4eOHUK 1Jisi CTyAeHTOB By30B: B 2 1. T. 1, 2. /Tlox
pen. FO.A. 3omotoBa. M.: Axamemus, 2010.

3. Kpuctnan I'. Ananutnueckas xumusi: B 2 T. T.1, 2/ nep. ¢ anrn. A. B. 'apmama u ap. -
M.: BUHOM. Jlab6opatopus 3nanui, 2009.

4. INounnox T.b., TemepmameB 3.A. AHanuTHUeCKass XUMHS: CHEKTPOCKOIMHYECKHE

MeToAbl aHanu3a. YuebHnoe nocodue. Kpacnonap, Kyol'y, 2013.


https://e.lanbook.com/book/97410

5. ITounnok T.b., Temepmames 3.A. MonekyinspHast aOCOpOIMOHHAS CITEKTPOCKOTIHSI.
Yuebnoe mocobue. Kpacaomap, KyoI'Y, 2016.

6. Bap6amar, FO.A. OCHOBBI aHATUTUIECCKON XUMHUU: TIPAKTHICCKOE PYKOBOJICTBO
[DnexTponHbIil pecypce] : pykoBoactso / FO.A. bap6anar, A.B. 'apmam, O.B. Monoraposa, E.A.
Ocurnoga ; mox pea. 3omorosa FO.A., llexosmooii T.H., Ockonka K.B.. — 3nexTpon. 1an. — Mocksa:
WznarensctBo "JlabopaTtopus 3aannit", 2017. — 465 c. — Pexum goctyma:
https://e.lanbook.com/book/97410

5.2. JlonoJiHUTeIbHASL:

1. BacunbeB B.I1. Ananutudeckas Xumus: COOpHUK BOIIPOCOB, YIIPAKHEHAN U 3a7ad: yaeOHOe
nocoowue i ctyaeHToB By30B / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. Opiosa - 4-e u3n., crep. - M.
Hpoda, 2006.

2. OCHOBBI aHAJTUTHYECKOW XUMHUH: 3a]Ia4l ¥ BOIPOCHI: y4eOHOE TTocodne sl CTYyEHTOB
yH-TOB / oz pen. FO. A. 3omotosa. M.: Beicmias mkona, 2004, 2002.

3. Orro M. CoBpeMeHHBIC METOIbI aHAIMTHYECKOH XxuMuu. B 2-x tomax. M.: Texuocdepa,
2003.

4. Ananutndeckas XuMus ¥ QU3NKO-XUMHYECKHE METO/Ibl aHAIN3a: YU€OHUK ATl CTYICHTOB
By30B. B 2 1. T.1,2./ mox pen A.A. Umenko. m.: Akanemus, 2010.

5. OCHOBBI aHANMUTHYECKON XUMHH. [IpakTHYECKOE PYKOBOJCTBO: yueOHOE MocoOHe Iist
CTYJEHTOB YH-TOB W BBICII. y4e0H. 3aBeneHuil/ mox pexn FO.A.3omoroBa.-M.: Beicmas mkoa, 2001.

6. Ananutudeckas xumus. [Ipo6iaemsr u moaxonsl: B2 1./ T. 1,2 / nep. ¢ anri. A. I'. bop3enko
u ap.; nox pea. FO. A. 3onorosa; pea. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I'. Ilronko, O.b. Boponosa, B.B. [lepexotuii. AHanuTHYECKast XUMUSL.
DJIEKTPOXMMHUYECKUE METO/IbI aHAIM3a. Y4eOHoe nmocodue. Kpacnonmap, Kyol'y. 2004.

8. T.b. IlounHok, 3.A.Temepaames. AHanuTuueckast XuMus. CIeKTPOCKOMUYECKHUE METOIbI
aHanm3a. Yuebnoe nocobue. Kpacnomap, Kyol'Y, 2013.

9. BacunbeB B. I1. Ananutuueckast XumMusi: yueOHHK ISl CTYACHTOB By30B [B 2 kH.] / Ku. 1,2. /
Bacumses B. II. M.: lpoda , 2007.

10. Bepiunun, B.. Ananutudeckast xumust [ DJICKTPOHHBIN pecypc] : yueOnuk / B.U.
Bepmunun, 1.B. Brnacosa, . A. Hukudoposa. — Dnektpos. gan. — Cankr-llerepOypr : Jlans, 2017.
— 428 ¢. — Pexxum nocryna: https://e.lanbook.com/book/97670

5.3. llepuoguyeckne U3IaAHUS:

1. «XypHan ananutu4eckoit xumun», Poccus, Mockaa.

2. «3aBojackas naboparopus. JluarHoctika Matepuanony, Poccusi, Mockaa.
3. «AHanuTHKa ¥ KOHTpOJb», Poccust, EkarepunOypr.

4. «Spectrochimica Acta. Part B», usnatensctso Elsevier

5. «Analytical Chemistry», usnarenasctBo ACS

6. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCHUILIMHBI (MOAYJISA).
1. http://teksert-ntb.gubkin.ru
http://www.sciencedirect.com
http://www.rsc.orghttp://www.scirus.com/
http://www.ihtik.lib.ru/
http://www.y10k.ru/books/
http://www.abc.chemistry.bsu.by/current/fulltext.htm

oV ke wnN



https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
http://teksert-ntb.gubkin.ru/
http://www.sciencedirect.com/
http://www.rsc.org/
http://www.rsc.org/
http://www.ihtik.lib.ru/
http://www.y10k.ru/books/
http://www.abc.chemistry.bsu.by/current/fulltext.htm

7. MeToauyeckue YKa3aHusi JJIsi 0O0Oy4awIMXcsl MO OCBOECHHIO JHCHMILJIMHBI
(MonmyJisi).

[To kypcy mpenycMOTpEHO MHpOBENEHHE JEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTcs
OCHOBHOM CHCTEMAaTU3MPOBAHHBIA MaTepuan U pa3bsCHIIOTCA HauOoJiee CIO0XKHbBIE aCIEKTh
M3y4aeMbIX METOJIOB aHAIN3a.

Ha naGopaTopHbIX 3aHATHAX CTYIAEHTHl 3aKPEIUISIOT IOJIYYEHHBIE TEOpPETHUYECKHE
3HaHUS, OCBAaUBAIOT CIIEHU(UKY U IPUHLIUI PAOOTHI aHAIUTUIECKOTO 000PYI0BAHHSI, CIIOCOOBI
NOJYy4YEeHHUsl AaHATUTUYECKOTO CUTHANA U Iepexo/a K KOHIeHTpauuu aHanuTa. [Ipu noaroroske
K J1abopaTtopHOi paboTe HEOOXOIMMO BHHUMATENBHO HM3YYHTh TEOPETHUECKUH MaTepHall Io
JAHHOM paboTe, TEXHHKY BBIIOJIHEHUS SKCIEPUMEHTA, O3HAKOMMTBHCS C HMHCTPYKLMSIMU K
npubopam, KOTOpbIe NCIOIB3YIOTCS MPU BHIIOJHEHUN PAOOTHI.

O0padoTka pe3yJbTaToOB JaGopaTopHbIX pador. OT4éT 0 mabopaTopHOil padoTe
JIOJDKEH COJiepKaTh BCE IMOJYYCHHBIE SKCIEPUMEHTAIbHBIC pE3YJbTaThl, HEOOXOIUMbIE
pacu€rbl U BbIBOABL. OTU€T NOHKEH NPENOCTABIATHCS MPENOAABATENIO Ul IMPOBEPKH B
TEUYEHHUE HEJENIN MOCye BHIIOTHEHUs JabopaTopHoii paboTsl. [IpoBepka mabopaTopHoil paboThI
COIIPOBOKIAETCS cOOeceOBaHUEM C IIpernojaBaTesieM. BBINOJIHEHHBIMU CUUTAKOTCS TOJBKO
MIPHUHSITHIC TPEToIaBaTesieM J1ab0opaTopHbIe padoThI!

BaxHeliliMM 3TanoM Kypca siBJIsieTCS CAMOCTOSITeIbHAsi padoTa Mo JMCHUILIMHE,
B PaMKaX KOTOPOIl CTYIeHTBhI OCYIIEeCTBJSIIOT IMPOPadOTKYy y4eOHOTO (TEOPETHYECKOrO)
MarepHuaiga, HOJArOTOBKY K TEKYLIEMY U NMPOMEXYTOYHOMY KOHTPOJIIO, & TAK)KE BBIIOIHSIOT
WHIMBHyaJIbHBIC 3a1aHus (HanpuMep, TOTOBSAT KOPOTKHUE COOOIICHNUS M PE3CHTAIHH).

Ilepen pemeHreM 3ajad HEOOXOAMMO BHUMATEIbHO U3YyUUTh TEOPETUUECKUN MaTepHall,
npopaboTaTh KOHCIIEKT JIEKIMH, pa3o0paTb NpUMEpbl pemieHus 3anad. PemieHue 3anmad
peKOMeH/yeTcs HayMHaTh C Haumbosee MPOCThIX, OIM3KUX K MMEIOMIMMCSA B 33JayHHUKE
npuMepaM. He pexoMeHIyeTcs HCIONb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOpHIE
BBIBOZSATCS B IIpUMeEpax peleHus 3a/1a4. 3anuch B TETPaaAU JOJKHA COEpKaTh (POPMYJIBI U BCe
BBIUUCIICHUSI C YKa3aHUEM €IWHUI] n3MepeHus. [Ipu BeUUCICHHSIX HEOOXOIUMMO 00OpamaTh
BHUMaHME Ha UX TOYHOCTbH (MCIIOJIb30BAaHME HYXHOI'O YMCIIAa 3HAYaIIUX LUu(p) U coOmroieHue
NPaBUJI OKPYTIICHHUS.

IIpn moaroroBke KpaTKoOro [JOKJIaga C KOMIBIOTEPHOW mpe3eHTanMeid
apryMEHTHPYETCS aKTYaJIbHOCTh TEMBI, BBISBIISIETCS MPAKTUYECKOE M TEOPETHUYECKOE 3HAUCHHUE
JaHHOTO wuccienoBaHus. OCHOBHas YacTh JOKJIAJa pacKphlBaeT cojep)kaHHe TeMbl. B
3aKIIIOYEHHH B KpPaTKOW W C©karoil (Qopme W3IararoTcss TIOJYYCHHBIE Pe3yibTaThl,
npejcTaBisitomye co0oi OTBET Ha TJaBHBI BONPOC HCCIENOBAaHUS. 37€Ch K€ MOTYT
HaMeyaTbCs U NaTbHEHIINE TIEPCIIEKTHBBI PA3BUTHS TEMBI.

B ocBoeHMM AMCHUIIMHBI MHBAJIUJIAMH U JIMIIAMU C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU
30POBbsI OOJIBIIOE 3HAYCHHWE HMMEET WHAWBHUAYyalbHas ydeOHas pabora (KOHCYJIbTAllMU) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHbIE KOHCYJIBTAIlMM 1O TPEAMETY SIBISIOTCS  BaXXHBIM  (PaKTOpOM,
CHOCOOCTBYIOIIMM ~ MHIUBUAYaTU3alMM OOY4YE€HUS U YCTAaHOBJEHHUIO BOCHHTATEIBHOTO
KOHTaKTa MKy MpenoaBareiaeM U 00yJaronuMcsl HHBATHIOM WIIH JIUIIOM C OTpaHHYEHHBIMH
BO3MOYKHOCTSIMH 3/10POBbSI.

8. [lepeyeHb HH(POPMALHOHHBIX TE€XHOJIOTHIi, HCI0JIb3YeMbIX NPH OCYIIECTBJICHUH
00pa30BaTeJbHOI0 NMPoLecca Mo JAMCHUIINHEe (MOYJII0)

8.1 llepevyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi

Hcrionb30BaHNEe 2IEKTPOHHBIX IPE3EHTALNN ITPH MPOBEICHNUN TPAKTHYECKUX 3aHATUH.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecTeYeHHus .
Heobxoaumo mporpammuoe obecrieuenue Juist cektpoporomerpa UV-1800 (Shimadzu),
HK-®ypbe-criekTpopoToMEeTpoB FTIR-8400S 8 (Shimadzu), aroMHO-aOCOPOIIMOHHOTO
cnektpomerpa AA-6800 (Shimadzu), xpomarorpada LC-2010 (Shimadzu), Macc-



CIIEKTPOMETPOB, XPOMATOMACC-CIIEKTPOMETPOB M JPYrOro COBPEMEHHOTO aHATHUTHYECKOTO
o6opynoBanus. [Ipyu BBITOTHEHHH J1a00PAaTOPHBIX pabOT M MOATOTOBKE MPE3CHTAINI BO BpEMsI
3alUThl pe)epaToB KCIONb3yeTCs mporpammuoe obecriedenue Microsoft Office (Word, Excel,
PowerPoint).

8.3 IlepeueHb HH(POPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas oubnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHO-TEXHUYECKAS

0asza, HeoOxoamMasi JJsl  OCYHIeCTBJIEHHS

00pa30BaTeILHOI0 NMPOIECCa MO JUCHUILINHE (MOYJII0).

MarepuaibHO-TeXHUYECKOe 00ecTieueHrne TUCITUTUINHEI (MOIYJIs) ’

Ne Bug pabot
OCHAIIICHHOCTb
1. JIeKMoHHBIE 3aHATHL KommnexT yuebnoii mebenu, narepaktuBHas qocka SMART Board,
VYuebHasg aynuTopusi Ui | KOPOTKO(GOKYCHBIII MHTEPaKTHBHBIM NPOEKTOP, HOYTOYK, MEJIoBas
MPOBEICHUS 3aHSATHH | JOCKA.
JIeKIHOHHOrOo Tuma, ayd. | MSWindows (sxmouast Windowsmediaplayer), MSOffice (Bxirouas
234c MSPowerPoint), ITO msst uarepaktuBHoi 1ocku SMART Board
2. CeMuHApCKHE 3aHATHUS Kommuiekt yuebno# mebenn, naTepaktuBHas nocka SMART Board,
VYueOHast aynmuTopusi Uil | KOPOTKO(POKYCHBIH WHTEPAKTUBHBIA MPOEKTOpP, HOYTOYK, MeNoBas
[IPOBEICHHUS 3aHATUH | TOCKA.
cemuHapckoro turma, aya. | MSWindows (sxmouas Windowsmediaplayer), MSOffice (Bkiouas
234c MSPowerPoint), I1O ans uarepaktuHo#i nocku SMART Board
3. JlabopaTopHble 3aHsATHS | Y4yeOHBIE J1IaOOpaTOPUH YKOMILIEKTOBAHHBIC, CHECIUATN3UPOBAHHON
VYuebHas aynutopusi Ui | MEOEINbIO, BBITSDKHOM CHCTEMOW BEHTWISILIMM, MEJIOBBIMH JOCKaMH,
MIPOBEACHHUS 3aHATUHN | CpEACTBAMH TIOXKApHOW 0OE30MacHOCTH W OKa3aHWS IIepBOU
nabopaTopHOTro TUNA, | MCIMIIMHCKOW  TOMOINM,  JTa0OpaTOpHBIM  00OpYyJIOBaHHEM:
ayn. 415c, 252c. cnekrpodoromerp LEKI, cymmnbnbiii mkad LOIP LF-60/350VS1,
Oanst BomsHas LOIP LB-161, pH-merpsr "Oxcmept-001", Bech
a"anmutrdeckue BJIP-200, Bech Texamueckue BJIKT-500, mauTku
anextpuueckue, pH-metp-150, pH-metp LEKI 3D, Ammepmerp M
2017, xommyktomerp Oxcmept-002, kymonomerp Oxcmept-006,
YCTAHOBKA JUISI aMIIEPOMETPUYECKOTO THTPOBAHMA, XpomaTtorpadsl
CHROM - 5, kommekT 000py0BaHUs JJIsl TUTPOBAHUS, HAOOPHI
XUMHYECKOH IOoCy bl M peakTUBOB. J1Jist M3y4eHUs IPUHLUIIA PAOOTHI
COBPEMEHHBIX  JOPOTOCTOSIIMX  AHAJUTUYECKUX  NpUOOpOB
npeaycMOTpeHbl dKcKypcun B jnaboparopun YHIIK «AnamuTy,
OCHAIIICHHBIE  COBPEMEHHBIMH  XPOMATO-MacC-CIIEKTPOMETPaMH,
UCII-cnexTpomeTpamu, CHUHXPOHHBIM TEPMOAHAIN3aTOPOM,
PEHTTeHO(ITYOPECIIEHTHBIMU CIIEKTPOMETPAMH.
4. Kypcosoe KypcoBsie paboThl He IPEAYCMOTPEHBI
MPOEKTUPOBAHHE
5. I'pynmoseie VYuebHble nmomenieHns: (haKyabTeTa XMMUU M BBICOKMX TEXHOJIOTHH,
(MHAMBHUIYaNbHEIE) OCHAIIIEHHBIE MEOENbI0, MEIOBOM JJOCKOH.
KOHCYJIbTAIIUN
Ayn.126c, 234c
6. Texymuit KOHTPOJIb, | YueOHbIE OMeIeHHs (aKyJIbTeTa XUMHHA U BBICOKUX TEXHOJIOTHH,
IPOMEXYTOUHAs cHaOkeHHBIE MeOeIbI0, MEJIOBOM IOCKOM.
aTTecTanus
Ayn 234c, 126¢
7. CamocrosTenpHas CamocrosTenpHast paboTa CTyI€HTOB OCYIIECTBIISICTCS B YMTAIBHBIX
pabora 3amax OubOmmoreku KyOI'Y, 3ane pedepaTuBHBIX IKYpHAJIOB,

BeIUMCIUTENbHOM 1LeHTpe KyOI'Y, WHrepHeT-ieHTpe, a TaKke
JpYTruX ayAuTopHsx (pakylIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOXHOCTBIO TMOJKIIOUeHUs1 K cetu «MHTepHeT», nmporpaMMoin
DKPAaHHOTO  YBENWYEHHWSI W JIOCTYIIOM B JJIEKTPOHHYIO



http://www.elibrary.ru)/

| I/IH(l)OpMaLII/IOHHO-O6paBOBaT€J'H>HyIO Cpcay YHUBCPCUTCTA.




