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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XUMHUYECKOTO aHajln3a, METOJax OIMpECNICHUs COCTaBa BEIIECTB, BHIPA0OTKA KOMILIEKCA
COOTBETCTBYIOIIMX yMEHHUA U HaBBIKOB U (opmupoBaHue oO0menpopecCuOHAIBHBIX H
npo(ecCHOHANBHBIX KOMIICTCHIIMNA I YCIICITHOTO OCYIIECTBICHUS MPO(ecCHOHATBLHOM
JIeATEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAIM3a Pa3IMUHBIX 0OBEKTOB, MPUOOpPETEHHE HABHIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
U Ha CepuiHOH ammaparype, NpPUMEHSEMOM B aHATUTUYECKUX M (DU3MKO-XUMUYECKUX
WCCJICIOBAHMSIX, U3YUYE€HUE OCOOCHHOCTEH aHaIm3a pa3IndHbIX OOBEKTOB.

1.3 MecTo AucuMnJIMHbI (MOXYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JlucuurnHa «AHaJIMTHYECKass XUMHS» OTHOCHTCS K 0a30Boil vactu bioka 1
"uctumauael  (Moaynu)" ydeOHoro IutaHa. MHGOpMAMOHHO W JIOTHYECKH CBS3aHA CO
CJEYIOIIMMHU TUCUUTUTMHAMU

- @u3nyecKkre METO/Ibl aHAIN3a (OCHOBBI CIIEKTPOCKOMMYECKUX METOOB aHAIN3a);

- Heoprannueckass xumusi (CBOMCTBa HEOPTaHWYECKUX BEHICCTB M XUMHUYECKUX
3JIEMEHTOB);

- ®u3uka (ONTHKa, aTOMHAsI CIIEKTPOCKOIINS);

- MaremaTuka (METO/AbI MAaTEMAaTUYECKOM CTATUCTHKH);

- @u3nyeckKast XuMus.

1.4 IlepevyeHb MJIaHMpPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBbIX ¢ IUIAHMPYEeMBbIMH PpPe3yJbTATAMHM OCBOCHHUSI 00pa30BaTeJIbHOM
NPOrpaMMmBbl.

WN3ydyenne panHOW y4eOHOW JWCHUIUIMHBI HAMpaBlICHO Ha (QOPMUPOBAHUE Y
obOydaromuxcs oomenpodeccnoHabHEIX U npodeccruoHanbHbIX KommereHuin OIMK-2; OTTK-
3; [IK-2; TIK-3; IIK-4

No Nunexc Conepxanue B pesynbTare nzydeHus: yaeOHOH TUCIUIUIMHBI 00yUaronrecs
L. | KOMIIETe | KOMMeTEeHIHHI (wm JIOJI’KHBI
o HIIUU eé gacTH) 3HAThH YMeThb BJIaJeTh
1. OIIK-2 Bnagenunem OCHOBHBIC CaMOCTOSTEJIBHO HaBbIKAMH
HaBBIKAMM METObI BBIIOJIHATH paboThI B
MIPOBEICHHUS HCCIIEOBAHUS HECJI0KHBIE aHAJIN3EI, XHMUYECKOU
XAMHYECKOI0 XAMHYECKUX WHTEPIIPETHPOBATH naboparopuu,
AKCIIEPUMEHTA, BEIICCTB pe3yIbTaThl AHAIN30B. | TEXHHUKOM
OCHOBHBIMHU nabopaToOpHBIX
CHUHTETUYECKUMHU U pabort
AHAIUTUYECKUMU
METOAaMH
MTOJTyYeHUS u
HCCIEI0BaHUA
XAMUYECKHUX
BEILECTB U peaKLUi




o0JIacTH XUMHAH
1 XUMHYECKOTO
a”aJau3a.

00CcyXnaTh
PE3yNIbTAThI aHAJK3A C
MIPHUBIICYCHUEM
CIIPpaBOYHBIX TaHHBIX.

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




2. CTpyKTYypa M coiep:KaHHe IMCIHUIIIMHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH TUCUMUILJIMHBI IO BUAaM padoT.

O6mass TpyAoEMKOCTh JWCIHMILIUHBI COCTaBIsieT 15 3au.en.

pacnpeaciCcHuc 110 BuaamM pa60T IMpEaACTaBICHO B Ta6J'II/II_[e

(540 4acos),

ux

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

KonTakTHasi paboTa, B TOM 4HcCJIe:
AyauTopHbIe 3aHATHSI (BCEro) 296 144 152
B ToM uncine:
3aHATHsI JICKIIHOHHOTO THIA 72 36 36
3aHATHS CEMHHAPCKOTO THUIA (CEMUHAPBI, TPAKTUYECKHE 38 18 20
3aHSTHSA)
JlaboparopHble 3aHATHS 186 90 96
HNnas koHTaKTHasi padora:
Kontpons camocrositensroii padotsl (KCP) 16 10 6
ITpomesxxyrounas arrectanus (MKP) 1 0.5 0.5
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 173.6 | 106.8 | 66.8
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 81,6 56.8 24.8
Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa 10 - 10
coobweHul, npeseHmayuii)
Pegpepam - - -
Tloocomoska k meKywemy KOHmpoJio 82 50 32
Koutpoab:
[ToaroToBka K SK3aMeHy 534 26.7 26.7
O01mas TpyI0eMKOCTh UYac. 540 288 252
qac B ToM umcIie KOHTaKTHAS 313 1545 | 1585

pabota

3a4. enl. 15 8 7




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenne BumoB yueOHOH pabOTHl M WX TPYIOEMKOCTH TO pas3aenaMm (Temam)
JTUCHUTLTUHBI.

Pazaenbl (TeMbl) AUCHUIUIMHBI, U3y4aeMbI€ B 3 ceMecTpe (ouHas ghopma)
[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anstust / cemuHapbl, JIP — maboparopHbie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

No KosmmuectBo wacos
pa:_s- HanmenoBanue pa3nienon AynutopHas CamocTosiTens
nena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
1 2 3 4 5 6 7
11 2 2 7

1 BBenenune. Ananuruueckas
XUMHSI KaK HayKa

2 MeTtponoruueckre OCHOBBI 16 2 2 4 8
XMMHUYECKOT0 aHaJln3a

3 [Ipo6GooTbop u 12 2 9 8
poOONOATrOTOBKA
OcHoOBHBIE 32aKOHOMEPHOCTHU

4 MPOTEKAHHS XHMUCCKHX 16 2 5 8
peakuuii. 3aKoH J1elCTBUs
Macc
OcCHOBHBIE THITBI XUMUYECKUX
peaknuii B aHATUTUIECKON

> xumuH. KucnoTHo-oCHOBHBIE 22 4 2 8 8
peakimn
TurpumeTpuyeckue MeToIbI

6 aHaym3a. KucnoTHo-ocHOBHOE 30 4 2 16 8
TUTPOBAHUE

7 OKHCIUTENTHHO- 17.8 2 2 4 0.8
BOCCTAHOBUTEJIHHBIC PEAKITHH.
OKuCIUTENHHO-

8 BOCCTaHOBUTEIBHOE 22 2 2 10 8
TUTPOBAHUE
Peakiun

d KOMILJIEKCOOOpa30BaHUsI. 20 4 6 10

10 Kommekcomerpuueckoe 24 4 2 10 3
TUTPOBAHUE

11 [Ipoueccbl ocaxaeHus u 18 2 2 5 3
COOCAXICHUS

12 | OcaguTensHOE THTPOBaHHE 16 2 6 8

13 I'paBuMeTpUUECKUN METON 26 4 2 12 8
aHaImn3a
Hmoeo no oucyuniune: 36 18 90 106,8

Paznensl (TemMbl) AUCHUTUIHHBI, U3y4aeMbIe B 4 ceMecTpe (ouHas ghopma)



No KonuuecTBo yacos
pa:_s- HanmenoBanue paznenon AynutopHas CamocTosiTens
nena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
1 2 3 4 5} 6 7
Knaccudukanms
WHCTPYMEHTAILHBIX METOJIOB.
AHaJIMTUYECKUI CUTHAIL.
1 OcHOBHBIE IPUEMBI TIEPEX0JIA OT 6 2 ) i 4
BEJIMYMHBI AaHAJTUTHYECKOTO
CUTHaJIa K KOHIIEHTPAI1H.
I'pagyupoBouHbIe GYyHKIUU.
@DoH 1 c10c0o0bI €T0 CHUKCHHS
CrHeKTpOoCKOIUYECKUE METObI
aHaJIn3a. DJIEKTPOMarHUTHOE
U3ITy4YEHUE U ero
2 B3aUMO/JICVICTBHE C BEIIECTBOM. 12 2 i 4 6
CrieKTpbl aTOMOB U MOJIEKYII
Mertoapl aOCOpOITMOHHOM
3 CHEKTPOCKOIUHU 48 6 6 26 10
4 MeToabl SMUCCUOHHOU 30 6 4 10 10
CHEKTPOCKOITUU
DNEKTPOXUMHUYECKHE METO/IbI
18. AHATI3A 48,8 8 4 22 14,8
XpomMarorpapu4ecKre MeTO IbI
51 8 4 24 15
5 aHanuza. Macc-CrieKTpoMeTpHsl.
XpomaTo-Macc-ClIeKTPOMETPUS
5 Tepmuueckue MeTOBI aHATH3a 9 2 - 4 3
Mertobl pa3ieneHus u
6 KOHLEeHTpUpoBaHus. OCHOBHbIE 16 4 2 6 4
00BEKTHI aHATTU3A
Hmozco no oucyuniune 36 20 96 66,8
2.3 Coaeprxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA.
3 cemecTp
Ne | HaumeHnoBanun dopMma
pasze e Conepikanue pasjena TEKYIIEro
T2 paszena KOHTPOJISI
1 2 3 4
1 VYcrHblit
B XUMHUUECKH aHanmu3. 3HaueHue W o0iacTu onpoc
BeJICHUE.
AHATHTHYCCK HUCIIOJIb30BaHUA XUMHNYECKOT O aHaJIn3a.
A5t XIS KAK Knaccudukarms METOJ/I0B aHaJII/ISEL.
HayKa. AHaJ'H/ITI/ILICCKEUI XUMHUS KaK HaykKa. KpaTKI/II/I
HUCTOPHUYCCKHUU  OUYCPK. OCHOBHBIE MCTOAbI
aHATUTUIECKOUN XHUMHHU. Ananutnyeckas




ciayx0Oa. IlomsitTme o wMerome aHanm3a U
METOIUKE. AHanuTA4YeCcKuil CUTHAIL
[lepcniekTHBBI ~ pa3BUTUS  aHAIUTHYECKON
XMMUH.
YcTHbI
MeTtponorudyeckue  OCHOBBI ~ XMMHUYECKOrO | ompoc. JIP
Merponoruse | oyamysa, Bocnpoussogumocts. [IpaBuibHOCTE. | KOHTp.paboT
CKHC OCHOBBL | Crarpcruueckas  o6paboTKa — pe3ysbTaToB a
XUMHHCCKOTO | apanmsa. [Ipenen oOHapyKeHUH,
ananmsa YyBCTBHUTEIILHOCT, AMANa30H ONpeAessieMbIX
KOHLICHTpalui.
[TpoGootbop | IIpoGoorbop u mpobomoaroroBka. OmmOKu YcTHbBI]
171 nmpobooTOopa. onpoc
MPOOOTIONTOT
OBKa
OcHOBHEBIE 3akoH geiictByrommx ~Macc.  KoHCTaHTBHI YcrHbrit
3aKOHOMEPHO | paBHOBECHS - TEPMOAWHAMUYECKUE, peajibHbIC, 01poc
cru YCIIOBHEIE, WX B3aMMOCBA3b. KoddduimenTs: JIP
IIPOTCKAHNA aKTUBHOCTH, MOJBbHBIE  JIONH, TPUMEPHI
XUMHHUCCKHX | goHKypHpPYIONIMX PEAKIIHii.
peaxiuii.
Teopun KUCIOT U  OCHOBaHWL: Teopus VYcTHbIi
OCHOBHBIC Appennyca,  Jlptomca,  YcanoBuuya, ux | ompoc. JIP
THIIBI HEJOCTATKHU. IIporonutnueckas Teopusi | PeHT.K.p.
XUMHYECKUX | Bpencrena-Jloypu. Ilportonutuueckas mnapa. Nel
peakuuit KoHCTaHTBI ~KHCIOTHOCTM U  OCHOBHOCTH.
Kucnotro- Asromnporonu3. DakTopsl, BAUSAIONIHE Ha CUITY
OCHOBHBIC MpOTONNTOB. BrusiHMe pacTBOpUTEsCH Ha CHITY
PCaKIH. MPOTOJIUTOB.
TurpuMeTpUYECKUNA METOI aHAJIN3a, OCHOBHBIE VYcTHbI
HOHSTHSL. IlepBuunbie  u  BropuuHble | ompoc. JIP
CTaHIapTHI. Knaccudukanus
TUTPUMETPHIECCKHX METOJIOB aHaJn3a.
OcHOBHBIE TIpUEMBl TUTPOBAaHUS, pPacyeT
Pe3yIbTaToB PSIMOToO, 00paTHOTo u
KOCBEHHOTO TUTpoBaHUs. KHCIOTHO-OCHOBHOE
TUTPOBaHHUE. CrannapTHble pacTBOpHI,
MPUTOTOBJICHUE, CTAHAAPTHU3AIMS U XPaHEHHE.
Turpumerpuy UHauKaTophl KHCJIOTHO-OCHOBHOTO YcTHBIH
CCKHE METOMBL | ryrpoBanns. MonHas, xpomodopHas, moHHO- | ompoc. JIP
anamsa. XpoModopHas TeopHs WHJINKATOPOB.
Kucnotno-
OCHOBHO® CoBpeMEeHHbIE  TIPEJICTaBIEHHS O  CBSI3H
THTpoBanme, | CXPACKH BELIECTBA C MMEKTPOHHBIM CTPOCHHEM
ero MmoJsiekyld. PT wuHIMKAaTopoB, HHTEpBAI
nepexoja OKPAacKH. TpeboBanus K
WHINKATOPaM, UX KJIaCCU()UKALHSL.
KpuBele THTpOBaHMS CHIIBHBIX M CIa0BIX YcrHblit
KUCJIOT U OCHOBaHMi. PaKkTopkl, Biusiomue Ha | onpoc. JIP
BEIMYMHY CKAauka Ha KpHMBOH THTpoBaHms. | PEHT.K.p.
[Mpunnun moxbopa wuHIMKATOpOB. Ilpuemsl Ne2
TUTPOBAaHUS  OYEHb  CJA0BIX  KHUCIOT H
OCHOBaHUI. WnaukatopHble omnoOKu




TUTPOBAHUSL. [Tpumepsr MIPUMEHCHUS
KHCJIOTHO-OCHOBHOTO TUTPOBAHUSI JJIsl aHAIIN3a
peaTbHBIX OOBEKTOB.

7 OxucnutensH | OKUCIUTETLHO-BOCCTAHOBUTENBHBIE PEaKIHH, Ycrabiit
o- ux knaccudukamus. Hanpasnenne pemokc- | onpoc. JIP
BOCCTAHOBHUTC | mporieccoB. CTaHAapTHRIM W (HOPMAaTbHBIHN
JBbHBIC PEIOKC-TIOTCHIINAT, CBS3b  MEXIy HHMH.
peakuuun KOHCTaHTHI paBHOBECHS PEIOKC-TIPOLIECCOB.
8 OxuncnurensH | OKHUCIUTENEHO-BOCCTAHOBUTEIHHOE YcrHbII
0- TUTpOBaHue, Kiaccuukanus. HWagukaropsl | ompoc. JIP
BOCCTAHOBUTC | peqOKC-TUTPOBAHUSI,  WHTEPBAI  IIEpEXoja
JBEHOC OKPAcCKH. Knaccuguxanus, MIPUMEPEI
THTPOBAHUE | yiyiykaTopos.
KpuBble  OKHCIHTEIBHO-BOCCTAHOBUTEIBHOIO VYcTHbIi
turpoBanus.  DaxkTopel,  BiusomMe  Ha | ompoc. JIP
BEIMUMHY CKauka Ha KpMBOH TuTpoBamms. | PEHT.K.P.
[lepmanranaromeTpus, JIMXPOMaTOMETpHS, Ne3
HNOJJOMETPHSL. CrannmapTHbie pacTBOpHI,
0COOECHHOCTH ux MPUTOTOBJICHUS,
CTaHJapPTH3AINA U XPaHEHUSI.
9 Komnnexcusie COCIUHECHUS. DakTopBL, VYcTHbI
[ — BIMSIONIME HA YCTOMYMBOCTH KOMILIEKCHBIX | ompoc. JIP
KOMIIIEKCO0G | COCHMHCHUH. Koncrantsl YCTOWUYUBOCTH
pa3OBAHHS. TePMOJMHAMHYECKUE, pEaTbHBIE, YCJIOBHEIE.
BHyTpHKOMILTIEKCHBIE COETMHEHMS U XEaThI.
10 Kommnekconsl.  D/ITA, paBHOBecus B YcrHbii

pacTBopax D/ITA. Ocob6ennoctu | ompoc. JIP
B3aumogeicTeusl DJITA ¢ moHaMH METaIUIOB.
Kommiekconometprueckoe TUTPOBAHUE.
MeTamioXpoOMHbBIE WHAMKATOPHI, MEXaHU3M HX

Kommuiekcome neiictus, pT.

TpUUYECKOE

TUTPOBaHHE Pacyer KpHBBIX KOMILIEKCOHOMETPHIECKOTO YcTHbII
tutpoBaHus.  DakTopel,  BOMsAOIME Ha | omnpoc. JIP
BEIMYMHY CKayka THTpoBaHUs. OCHOBHBIe | PEHT.K.p.
MPUEMBI KOMILIEKCOHOMETPHUIECKOTO Ned
TUTPOBAHUSL.

11 I'ereporennsie pPaBHOBECHUSL. KoncTaHTsI VYcrHbIit
Iponeccst PacTBOPHMOCTH. [Mpumepsbr pacuera | ompoc. JIP
OCAKICHHUA M | paCTBOPUMOCTH € Y4ETOM  Pa3iU4HbIX
COOCAK/ICHHUS. | dhakTOpOB.

12 OcamutenpHOe THUTpoBaHWEe. Mertoasl Mopa, Y ceTHBIIT

®onbrapaa, Pasuca. Wuaukaropsl, yciosusi | ompoc. JIP
NpUMEHEHUS, MeIIaroIne WOHBI.
OcaguTensHO
be3piHIUKaTOpHBIE METOABI  (DUKCUPOBAHUS
© THIPOBAHIC | 1 oheunoit  Touxn TuTpoBanus.  Kpusble
0CaJUTENBHOTO TUTPOBaHUS, (hakTopsl,

BJIMAKOIIMWEC Ha BCIMYMHY CKadkKa Ha KpHBOfI




Tembl 1ab0opaTOpPHBIX paboT

TUTPOBAHUSL.
13 I'paBuMeTpHUUECKUA aHalu3. YcrHbil

['paBumeTpuueckas M ocaxgaeMas ¢Gopmsl | ompoc. JIP

OCHOBHPBIE TPUYHMHBI 3arps3HEHUS OCAJKOB —

ancopOITHsl, OKKITIO3HS, H30MOP(HHU3M.

VcenoBust MONYYEHUS KPUCTAUIMYECKUX U VYcTHbIi
FpaBI:IMeTqu amMop(HBIX OCAJIKOB. OrtnocurensHoe | omnpoc. JIP
COKHI METOL | e pechimente. Meron BOSHMKAIONUX | PCHT.K.p.
aHanm3a

pearentoB. [IpombiBanue ocankos. TpeboBanus Ned

K  ocamuTensiM, pacyeT  HEoO0XOIUMOro

KOJIMYecTBa ocaauTens. Pacuetr moreps 3a cuer

pPacTBOPHUMOCTH TpPH MPOMBIBAHUU  OCajKa.

[IpumeHeHnue Metoa.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3 cemecTp
dopMma
No TeMbl MPaKTUUECKUX 3aHATUN TEKYILETO
KOHTPOJIS
3 4

PaBHOBecue B roMoreHHbIx cucteMax. KucinoTHO-0CHOBHOE paBHOBECHE. VYeTHBIM ompoc.
Brruucnenne pH B pacTBopax ciabbIX ¥ CHIIBHBIX KACJIOT U OCHOBaHHH. KonTponbphas
Beruncnenue pH B pactBopax am@oiauToB u OyepHbIX pacTBOpax. pabota 1

KucnorHo-ocHOBHOE TUTpOBaHME. BhIuncienue pe3ynbTaToB YeTHBI onpoc.
TUTPUMETPHUYECKOTO aHAIN3a METOJIOM IPSIMOTO, 00PaTHOT'O M KOCBEHHOTO KonTponbHas
TUTpOBaHus. KUCI0THO-OCHOBHBIE HHIUKATOPBL. KprBbIE TUTPOBAHUS. pabora 2
WupnkaTopHble OMMOKY THTPOBAHUSI.

PaBHOBecHE B OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX CUCTEMax. Pemokc- VYcrHelid  ompoc.
MOTEHIIHAN - CTAaHJAPTHBIHN, (opMabHBIH. KOHCTaHTBI paBHOBECHS PeJIOKC- Kontponphas
peaknuuii. [loTeHnnan B Touke I3KBUBAJICHTHOCTU. IHIMKATOPBI OKUCIIUTENBHO- [paboTa 3
BOCCTaHOBUTEILHOTO TUTPOBaHMS. KpHBbIE OKUCITUTENHHO-

BOCCTAaHOBHUTCJIILHOTO TUTPOBAHMS. OKHCINTETHLHO-BOCCTAHOBUTEIHLHOE
TUTPOBAHHE.

Kommnnexkcuele coennnenus. BayTprukomiuiekcHble coernHeHus. KoMIUIeKCoHBL. |YCTHBIN  ompoc.
MeTaioXpoMHbIe HHIUKATOPBL. KOMITIIEKCOHOMETPHUYECKOE THTPOBAHUE. KonTponbnas
KpuBbie KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSL. pabora 4
PaBHOBecHe B cucTeme 0caJiok - pacTBop. Pacder pacTBopuMoOCTH VYcrHeld  ompoc.
MaJIOPACTBOPUMBIX CO€IMHEHUH. | paBUMETpUYECKUl aHaIU3. Y CIIOBUSA KontponbsHas
MOJYYEHUS] KPUCTAJUIMIECKUX U aMOP(HBIX 0caaKoB. OCHOBHBIC TIPUYHHBI pabora 4
3arpsi3sHeHust ocankoB. [IpombIBanue ocankoB. PacdeTr konndecTBa ocaguTens.

Pacuer moreps 3a cueT pacTBOPUMOCTH B IPaBUMETPHUN

2.3.3 JlaGopaTopHbIe 3aHATHS.
3 cemecTp
dopma

TEKYIIETO




KOHTPOJIS

1 3 4

1 [Metposioruyeckue OCHOBBI aHAMUTUYECKON xumun. CTaTucTudyeckas 3amura JIP
00paboTKa pe3yIbTaToB U3MEpeHHit. PacyeT qoBepuTENHHOTO MHTEpBAIA.

BriaBienne npomaxa. Metoq HauMEHbIINX KBAIPaTOB.

2 |TexHuka 1ab0opaTOpHBIX padOT B aHAMMTHYECKOM JJabopaTopun. [[poOusriii| 3ammra JIP
Y CUCTEMATUYECKUI aHAIN3. BaxkHEeNe KaYECTBEHHBIE PEAKLIUHI
KaTHOHOB.

3 |Baxneiimme kadyeCTBEHHbIE peakiui aHnOHOB. KoHTposbHAs 3amura JIP
MpaKkTUYeCcKas 3aja4ya Ha OIpe/iesieHe KaTUOHOB U @aHHOHOB B CMECH.

4  |Pemenue pacueTHbIX 3aJa4 MO0 TeMaM «XHUMHUYECKOE paBHOBECHE. Pacuernbie
Kucnotno-ocHoBHBIE peakuyu. Pacuer pH BOIHBIX M1 HEBOJIHBIX 3aaHus
pPacTBOPOB KUCJIOT, OCHOBaHUH, am¢osnToB. BydhepHbie pacTBOPHI». 3anura JIP

PelitTunroBas koHTposbHas paborta Nel

5 |Kucnorno-ocHoBHOro THTpOBaHuA. [lepBUYHbIC 1 BTOPUYHBIE CTaH1apTHL |PacueTHbie
[IpuroroBnenue u cTangapTA3aLUs pacTBOPA LIEIOYH. 3a1aHUS

3amura JIP

6 |Ompenenenue CUIBLHON KUCIOTHI B pacTBope. OmnpeaeneHue KUCIOTHOCTH (PacueTHbie
MUIIEBOTO MPOIYKTa METOJAOM KHUCJIOTHO-OCHOBHOI'O TUTpOBaHus. Pacuer [3amanus
PE3yNbTAaTOB MPSMOT0, 0OPAaTHOTO, 3aMECTUTEIHHOTO TUTPOBAHUSI. 3amura JIP

7 |OmpenesneHue a30THOM U OOPHON KUCIOT MPU UX COBMECTHOM 3amura JIP
MPUCYTCTBUU. PacyeT KpUBBIX KHCIIOTHO-OCHOBHOT'O TUTPOBAHUSI.

8 |OmpenencHre kKapOOHATA ¥ MIEIOYH ITPU KX COBMECTHOM MPUCYTCTBUU.  |3amuta JIP
Pacyer nHIUKATOPHBIX OMIMOOK KHCIOTHO-OCHOBHOTO TUTPOBAHUS.

PelitTunrosas koHTposbHast pabota No2

11 |Ompenenenue HanpaBIeHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX Pacuernbie
peakuuii. [IpurotoBnenue u ctaHgapTU3alMs pacTBOpA IepMaHraHaTa 3a1aHUS
KaJusl. 3amuta JIP

12 |[IlepmaHTaHATOMETPUYECKOE OMPEACIICHHE KeTe3a. 3amuta JIP
buxpomMaromerpuueckoe onpeaeneHue xenesa ¢ TuheHUIaMUHOM.

Pacuer nHauKaTOPHBIX OMUOOK PEAOKC-TUTPOBAHMUSL.

13 |IIpuroroBieHue U CTaHIAPTU3AIMS PACTBOPA THOCYIb(aTa HATPUSI. 3amura JIP
HNonomerpuueckoe onpeeneHue Meaum.

Pelitunrosas konTponbHas padbota No3

14 |KommiekcoHOMETpHUECKOe OIpeiesieHNe Kallbliusg U Maruus B pactBope |3amura JIP
MIPU UX COBMECTHOM MPUCYTCTBUU. OTpeieIeHne KECTKOCTH BOBI.

15 |Omnpenenenue amoMuHUsS 0OpaTHBIM TUTPOBaHUEM. PacdyeT KpuBBIX 3amura JIP
KOMIUIEGKCOHOMETPUIECKOTO TUTPOBAHMUSI.

16 |OnpeneneHune Menu M MUHKA TIPU KX COBMECTHOM IIPHCYTCTBUU MeToIoM |3ammmTa JIP
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUSI.

17 |Metoasl Mopa, @onsrapna n PasHca 111 GUKCUPOBAHUS KOHEUHOU PacuerHble




TOYKHU TUTpoBaHus. OnpeneneHue XJIOpUA0B METOA0M Mopa B TUIIICBOM  |3aaHUS
MPOAYKTE 3amuTa JIP

18 [M3yueHue mpaBui B3BEIIMBAHUS HAa aHAJTUTHYCCKUX Becax. Pacuernnie
['paBumeTpuueckoe onpeaesieHue xene3a. Pacuer pe3ynbraroB 3aaHus
IrPaBUMETPUYECKOTO aHanu3a. PacyeT moreps 3a cUeT paCTBOPUMOCTH 3ammura JIP
ocajka.

PeliTuHroBas koHTposbHas pabora Ned

Ko scem nabopamoprvim pabomam umeromesi Memooudeckue YKazamuus, YmeepicOeHHvle Ha
kageope ananumuuecxou xumuu Kyol'y

2.3.4 3aHATHA JEeKIUOHHOI0 TUIIA.

4 cemecTp
No | HaumenoBanu ®dopma
pasze e CopneprxaHue pasjena TEKyILEro
ma paznena KOHTPOJIS
1 2 3 4
1 Knaccupuxar | OOmme — mpuximmbl v Kiaccubukanus YcTHBIN
us MHCTPYMEHTAIbHBIX METO/0B. AHATUTHUECKUN orpoc
WHCTPYMEHTA | CHTHAI. I'panyupoBounsbie byHKIUH.
JIBHBIX UyBCTBUTEIBHOCTh u CCJICKTUBHOCTh
METOAOB. MeToauKd. @OH, €ro MNPOUCXOXKICHHE U
AVHaHHTquCK crnocoObl  yMeHbleHus. OCHOBHBIE CHOCOOBI
MM CHTHAIL. pacdera  KOHIEHTpAMM 1O  BEIMYUHE
AHAJINTUYECKOTO CUTHAJIA.
2 CHOekTp  ANEKTPOMArHUTHOIO  HM3JIYYEHUS: VYcTHbIi
SHEPIHsl, CIOCOOBI €€ BBIPAKEHHUS; IUana3onsl | onpoc. JIP
CriexTpockorn | JCKTPOMAarHUTHOTO H3JIy4YEHU, Turmpl | KOHTP. pabd.
nyeckKue SHEPreTUYCCKUX IMECPEXOO0B. OCHOBHBIE THIIBI
METOIbI B3aMMOJCHCTBUS BEIIECTBA C H3JIYUYCHHUEM.
aHaIn3a. Knaccudpukanms CHEKTPOCKOITMYECKUX
DnexTpomard | METONOB  aHanu3a. CHEKTpBl  HMCIyCKaHwsl,
HUTHOE MOTJIONIEHNS U paccesiHUA. ATOMHBIE CIIEKTPBI.

W3ITy4YCeHHE U
€ero
B3aUMOJIEUCT
BHE C
BEIIECTBOM.
CriekTpsl
aTOMOB U
MOJIEKYL.

DHepreTUYecKrue Mepexojibl. XapaKTepPUCTUKU
CHEKTPATLHBIX JTUHHH. MorekynspHbIe
cnekTpel. CXeMbl  DIEKTPOHHBIX  YpOBHEH
MoJieKyJbl. OCHOBHBIC 3aKOHBI TOTJIOIICHUS
anekTpoMarHutHoro  um3nydenusi  (byrepa-
JlambOepra-bepa) u  3akOH  W3JIy4CHUS
(Jlomakuna-Illeii6e). Cpsi3p aHAIUTUYECKOTO
CUTHAJIA ¢ KOHIEHTpAIUEeH ONpenessseMoro
coequnenus. CrekTpanbHble MPUOOPBI, UX
KiaccupuKarms. Mecto u poib
CIEKTPOCKOITMYECKUX METOJIOB B
aHATUTUIECKOUN XUMHUHU u XUMHUYCCKOM
aHanmse.




MeTtonast
abCcoOIMOHHO
u
CIIEKTPOCKOII

nn

ATOMHO-a0COpOIMOHHAS CIIEKTPOCKOITHS.
Cxema nipubopa. [Inamennas u
ANeKTpoTepMuUecKas aromuzanus. Mictounuku
m3nyuenus. [lpaBuna Yomnmia. 3aBUCUMOCTD
ONTUYECKOU IJIOTHOCTH IJIA3MBbI OT
KOHLICHTPaLUH 3JIEMEHTOB B pacTBOPE.
®DakTOophl, BAUSIONME HA TOYHOCTh aHAJU3A.
Meton «xonoaHoro napay». Obnactu
MPUMEHEHUS, BO3MOXHOCTH, IPEUMYLIECTBA U
OrPAaHUYEHUSI METOJA.

VceTHbBIN
ormpoc
JIP

CBsI3b XUMHUYECKOU CTPYKTYPBI COSIUHEHUS C
AIEKTPOHHBIM a0COPOIIMOHHBIM CITEKTPOM.

O yHKINOHAIBHBIN aHAJIH3 110 AIEKTPOHHBIM
cniektpam. KoJln4ecTBeHHbIC XapaKTEPUCTUKU
MIOTJIOIICHUS CBETA, UX B3aHMOCBA3b. 3aKOH
Byrepa — JlamOepra — bepa. OTkiioHeHHS OT
3akoHa byrepa-JlamGepra-bepa, ux npuunHs! 1
crocoOb! npeaynpexacaus. oToMeTpuyeckue
peakiuu u TpeboBaHUs K HUM. ONTHMAaIbHBIC
yCIIOBUS (JOTOMETPUPOBAHHSL.

. OcHOBHBIE y3JIbI CIIEKTPOYOTOMETPHUECKOIH
anmapartypsl. IHCTpyMeHTaIbHbIE
MOTPEIIHOCTH; ONTUMAJIbHBIN HHTEPBAI
HU3MEPSAEMbIX 3HAUEHUN ONTHYECKON
wioTHOCTU. CriocoObI onpeieNieHHs
KOHIIEHTPALMH HOTJIOLIAIOLIETO BEIIECTBA B
pactBope. HuddepeHnmansHpIid criocod
CHEKTPOHOTOMETPUIECCKUX U3MEPEHHIA.
AHaln3 MHOTOKOMITOHEHTHBIX CUCTEM.

Ycrabli
ompoc. JIP
PeiiT.x.p.

MonekynspHast abcopOnoHHas
cnektpockoriuss B MK obmactu cmektpa.
Wnentudukanuss W CTPYKTYPHO-TPYIIIOBON
anamu3z no UK cnekrpam. KonudectBeHHBIN
aHamu3 B UK-  coekrpockommu. MK
CHEKTPO(YOTOMETPHI JAUCIIEPTUPYIOIIETO THIIA,
UX OCHOBHbBIE Y31bl. Dypbe-CIEKTPOMETPHI,
NPUHIMIT UX paObOTHl M PEUMYILECTBA.

YcrHbil
ompoc. JIP
PeiiT.x.p.

MeTtopl
SMUCCHOHHON
CIIEKTPOCKOI
47071

[IpuHIMTIBEI ¥ TEOpETHYECKHE OCHOBBI aTOMHO-
SMHCCHOHHOI'O  CIEKTPAJIBHOTO  aHAaJIN3a.
OCHOBHBIE ~ HCTOYHHMKH  aTOMM3allMd U
BO30YKIICHUSI. CBsi3p  aHAJIUTHUYECKOTO
CUTHaja ¢ KOHLEHTpalued aHaimrta. Meton
IUIAMEHHOM  oTOoMEeTpuH.  AHaTUTHYECKHE
BO3MOKHOCTH aTOMHO-3MHUCCHOHHOTO METO/1a
aHanm3a.

JromuHecueHus 51 ee OCHOBHBIE
xapakrepuctuku.  Kiaccudukanus  BUIOB
JIFOMUHECLICHIU Y. Amnmapatypa TS

WCCIIE0BaHUS JIIOMUHECHICHIINH. Peructpanus
CIIEKTPOB  BO3OYXKIEHHS W  HMCIyCKaHUs
JTIOMUHECTIPYIONUX  BemecTB.  OCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYJIAPHOU
JIOMUHECHCHIIMY. TyllIeHuEe JIOMUHECUEHIUU.

YcrHbld
onpoc. JIP




KonunuecTBeHHBIN TIOMUHECIIEHTHBIA aHAIN3:

BzanmopaeiicTBuEe peHTTEHOBCKOTO U3ITyUYEHUS C
BEIIECTBOM. MeTO bl PEHTI€HOBCKOM
cniekTpockonuu. PentrenodmyopecueHTHbIe
CIIEKTPOMETPHI SHEPTOJUCTIEPCHOHHBIC U
BOJIHO/IUCTIEPCHOHHEIE. JleTeKTOphI
PEHTIe€HOBCKOT0 u3nydeHus. Kpucramisi-
aHanuzatopbl. OcoOeHHOCTH
npobonoaroToBku. O0IaCTH IPUMEHEHUS,
BO3MOKHOCTH, TIPEUMYIIECTBA U OTPAHUICHHS
METO/IOB.

YcrHbil
ompoc. JIP
Peint.x.p.

OOmas XapakTepucTHKa W KIACCH(PUKAIINS
ANEKTPOXUMHUIECKUX METOJIOB.
DIIeKTPOXUMHUYUCCKHE siIelku. VHINKaTOPHBINA
AIIEKTPOT u AIEKTPOT CpaBHEHUSI.
PaBHOBecHBIE u HEpaBHOBECHBIC
SJICKTPOXUMHNYCCKHUE CHCTCMBI. HBHGHI/IH,
BOZHHMKAIONIME  TPH  MPOTEKAaHWHU  TOKa.
HOHﬂpI/I?;a]_[I/IOHHbIC KPUBLIC u nux
HCIIOJIb30BaHME B pa3IMYHBIX
ANEKTPOXUMHUIECKAX METOJAX.

IIpsimMas noTeHIMOMETPHSL.
[ToreHuroMeTprYEeCKOE TUTPOBAHHE.
H3meHeHue 3MeKTpOAHOro NOTCHINAIA B
nporecce TuTpoBaHus. CriocoObl 00HApYKEHHUS
KOHEYHOH TOYKU TUTPOBAHUS. AHAIUTHYECKHE
BO3MOXXHOCTH U [IPAKTUUECKOE IPUMEHEHHUE
MOTEHIMOMETPHUECKOT0 METO/1a.

VcTHBIM
ompoc. JIP

YcrHbiid
ompoc. JIP
PeiiT.x.p.

Bonbramnepomerpudeckuii  METOA  aHaIH3a.
Knaccupukanus  BONBTaMIIEPOMETPHUUECKHX
METO/IOB. [Monstporpadust. Oobmas
XapaKTepUCTUKA MOJAPOrpauieckol KpHUBOHM.
3aBucumocTth  AU(pPY3MOHHOTO  TOKAa  OT
pa3iauuHbix (pakTopoB. YpaBHeHue MibkoBuya.

IToTteHnman MOJIYBOJHBL. IIpumeHneHune
TBEPABIX 3JIEKTPOJOB B BOJIbTAMIIEPOMETPHUHU.
CranuHapHble u BpalIarOLIUeCs
MHUKPO3JIEKTPOIBI. MouduunpoBaHHble
IEKTPOJIBI. WuBepcuonHas
BOJIETAMIIEPOMETPHSI. AmMniepomeTprudeckoe
TUTPOBaHUE c OJTHUM u JBYMSI
MOJIIPU30BAHHBIMM  JJIEKTpoAaMu.  Bupsl
KpPHUBBIX TUTPOBAHMUSL. AHanuTH4yecKkue

BO3MOXXHOCTH M IIPAKTHYCCKOEC IIPHUMCHCHHC
BOJIBTaMIICPOMETPHUICCKHUX METOJ0B.

VYcTHbI
onpoc. JIP
Peitt.k.p.




Kynonomempusa. Teopernueckue  OCHOBBI.
KynoHomeTpuss TpU TIOCTOSHHOM TOKE U
MOCTOSIHHOM TIOTeHIuane. IIpeumyriecTBa u
OTpPaHUYCHHS] METOJ]a KYJIOHOMETPHYECKOTO
TUTPOBAHUSL. [Mpumepsr MPAKTUIECKOTO
MPUMEHCHUSI.

Konoykxmomempus. IIpunumnet
KOHAYKTOMETPHH, BO3MOXXHOCTH W 00IacTH
npumeHeHusi.  [lpsMas  KOHAYKTOMETpHSL.
Konngykromerpruueckoe TUTPOBAHUE.
[IpakTuyeckoe MIpUMEHEHUE METOJIOB
KOHTYKTOMETPHHU.

Inexmpozpagumempus. [MpuHnUnEL,
MIPEeUMYILECTBA, o0macTb MPUMEHCHUS
AIIEKTPOTPABUMETPHH. DnexTponus3 npu
KOHTPOJIIMPYEMOM  TIOTEHIIWale W €ro
MpUMEHEHUEe JUIs Ilellell  pasfeneHus u
KOHIIEHTPUPOBaHUA. Ammaparypa.

VYcrHbiit
ompoc. JIP
Peitt.k.p.

Xpomarorpad
UUECKHe
METO/IbI
aHaJIN3a.

Xpowmarorpadus. Kimaccudukanms MeTo108
OCHOBHBIE IPUHLUIIBI XpOMaTOrpaduu.
Knaccudukanms xpomarorpadguaeckux
MeTo/10B. OCHOBHBIE MTapaMeTphl
xpomarorpammbl. Kpurepun pasnenenus
uKoB. CeJIeKTUBHOCTh U 3(P(EKTUBHOCTh
XpOMaTorpauuecKoro pa3aescHusl.
KoHuenmus TeopeTHuecKux Tapesok.
Kunerndeckas Teopust xpomarorpadum.
YpasHeHnue Ban-/Ieemrepa. Beruucnenue
ONTUMATHHON CKOPOCTH TOABMKHOM (Pasbl.
WnenTrdukanusi KOMHOHEHTOB CMECH IO
XxpoMaTorpamme. KonnuecTBeHHBIH aHATH3.

I'azoamcopOLMOHHAs U Ta30)KUIKOCTHAS
xpomarorpagus..Cxema razoBoro
xpomarorpada. OCHOBHBIE TUIIBI IETEKTOPOB:
KaTapoOMETPhbI; IETEKTOPHI AIEKTPOHHOTO
3axBaTa; INIAMEHHO-MOHU3allOHHBIE
JIeTeKTOphl. BriOop aerexTopa.
AHanmuTHYeCKe BO3MOXKHOCTH, 001aCTH
MPUMEHEHUS Ta30BOi XpoMaTorpaduH.

VcerHbBIN
onpoc. JIP

JKuakocTHass KONMOHOYHAss —Xpomarorpadus.
BricokoaddextuBHas KUAKOCTHAS
xpomarorpadust  (BOXKX). OcHoBHBIE BHIBI
BDXX: amcopOruoHHas, pacrpenennTenbHas,
MOHOOOMEHHAs, 93KCKIIO3MOHHAs - O0Iue
MIPUHITUIIEI METOJIOB, OTIPECIIsIEMbIC BEIIECTRA.
YCTpocTBO M OCOOCHHOCTH  KUAKOCTHBIX
xpomarorpados. Hacockl, konoHku. OCHOBHBIC
TUINBl JETEKTOpoB. [IpuMeHeHue pa3TuuHbIX
Bun0B BOXKX nns pasaenenus u onpeneneHus
opraHuyeckux coenuHenui. Ilpeumyinectsa
METOZ0B BOXX. [TnockoctHas
xpomarorpadusi. O6mue HPUHLUIIBI

YcTHbIi
onpoc. JIP
PeiiT.x.p.




pa3acieHusl. KauecTBeHHbII u
KOJIMUECTBEHHBIN aHAIN3.

Macc-
CIIEKTPOMETP
us. XpoMaro-
Mmacc-
CIIEKTPOMETP
us

[IpuHIKMIT Macc-CIEKTPOMETPUUYECKOTO METO/a
aHanmu3a. CxemMa M OCHOBHBIE Y3JBI Macc-
CIIEKTPOMETpA. Baxneitmue CHoCco0BI
HOHHM3aIMU. TUnbl Macc-aHanu3aTopoB. Macc-
criektp. Hpentudukamus wu  ompenerneHue
OpTaHWYECKUX  BEMIECTB; OJJEMEHTHBIH U
M3OTOINHBIA aHaau3. Macc-CrieKTpOMeTpUs ¢
HUHIYKTUBHO CBA3aHHOMN M1a3MOH.
[IpenmymecTra MJIa3MEHHON Macc-
CIIEKTPOMETPHH. Xpomamo-macc-
cnekmpomempun. llpuHuuMn Meroma, €ro
MpPEerMyIIecTBa TI0 CPaBHEHHWIO C  Macc-
CIIEKTPOMETPHUIECKIM METOJIOM aHAJIH3A.

AHauTHYECKHE BO3SMOXKHOCTH U 00JIaCTH
NPUMEHEHUS] Macc-CIIEKTPOMETPHH.

Y cTHBIM
otpoc.
Kontp.pab.

Tepmuueckue
METObI

TepMuueckne METOIbI UCCIIEIOBAHUS U
aHanmu3a. Knaccudukanusi.
TepmorpaBumeTpusi, TEPMUUECKUI aHAIIN3,
nmud dhepeHnranbHas CKaHUPYIOIast
kajopumetpus. Tepmonapsl. JlepuBarorpadsr.
CHHXpOHHBIE TEPMOAHAIN3ATOPBI.
[IpuMeHeHne METOA0B A1l UCCIIEAOBAHNS
(U3NKO-XMMHUUECKUX CBOHCTB U aHAIN3a
BEIIIECTB U MaTepUasoB.

10

MeTtoabl
pazzeneHus u
KOHLIEHTPUPO
BaHUS.

OcHOBHBIE BUJIBI MacCKHPOBAaHUS -
paBHOBECHbIE W HepaBHOBecHBbIE. (OCHOBHBIC
PUEMBI MacCKHUpPOBaHHSI. [Tpumepsr
NPUMEHECHUSI MACKUPOBAHHS B XUMHUYECKOM
aHanuse. KoJMyecTBEHHBIE XapaKTEPUCTHKU:
koopduimenT  pacnpeneneHus, CTCTICHb
U3BJICUCHHS, CTEICHb pasieneHusl.
CoocaxaeHue.

OKCTpakuusa  Kak
KOHIICHTPUPOBAHHS. Krnaccudukanms
OKCTPAKLUMOHHBIX  IPOLECCOB. OcHoOBHBIE
3aKOHbl M KOJIMUECTBEHHBIC XapaKTEPUCTUKH.
DaKTOpkl, BIUSIONINE HA CTENICHh M3BJICUCHUS
npd  OJHOKpaTHOW dKcTpakuuu. CTeneHsb
W3BJICUCHUSI TPU MHOTOKPATHOH 3KCTPaKLHH.
Beibop pH  skcrpaknum. Baxneiimne
OKCTpareHThl ¥ TpeOOBaHUS K HUM.

Copbuus kKak crnocod KOHIEHTPUPOBAHUSI.
Mexanuszm copOuun. CopOeHTBbI, uc-
MOJIb3yeMbIe TIPH KOHIIEHTPUPOBAHUT
MUKPOTIPUMECEH.

METOI pa3aciCHuA u

Crienuduka mpobooTdopa n mpoOONOArOTOBKU
B X0JI¢ aHaIH3a 00BEKTOB Pa3HOTO TUTIA.
[IpencraButensHOCTH IPOOBI. DAKTOPHI,
00ycioBIMBalOLIME pa3Mep U crocod oTdoopa
MpeICTaBUTEIbHOM TPoObI. OTOOP MPod

VYcTHbIi
onpoc. JIP
Kontp.pad.




KCYXUE» U «KMOKPBIC).

TOMOTEHHOT'O U T€TEPOreHHOI'0 COCTAaBA.
Croco0OBI TTOITy9IeHHSI CPEIHEH TPOOHI.
OcHoBHBIE c1T0cOOBI TIepeBoa MpoOsl B HopMmy,
HEOOXOIUMYIO ISl JAHHOTO BUJIA aHAJIN3a, -

11 AHanmm3 peanbHBIX 00BEKTOB. [lepCIIeKTHREI YcTHbIiI
pa3BUTHUS aHATTUTHYECKON Xxumun, CHUXKCHUE orpoc.
npejaena oOOHAPYKEHUS U YBEITUUCHUEC YcTHble
TOYHOCTHU aHaln3a. ABTOMAaTH3AIMS U JIOKJI]TbI

OcHOBHEBIE
KOMIbIOTepU3anus ananu3a. CUCTEMBI
OOBEKTHI . .
«3IIEKTPOHHBIA HOC» U «AJICKTPOHHBIN SI3bIKY.
aHammsa

Munuattopuzanusi. Pa3Butue «mojaeBbix»
METOJIOB aHaau3a. Pa3BuTHE THOPUIHBIX
METOJIOB aHaln3a. [[uCcTaHIMOHHBIN aHAIN3.
PazBuTtne Hepa3zpymamMX METOIOB aHAIU3a

2.3.5 3aHATHSA CEMHUHAPCKOI0 THIA.
4 cemecTp

dopMa TEeKyLIEero

Ne TeMbl IPaKTUYECKUX 3aHATUI
KOHTPOJIS
1 3 4
1.|CrexktpodoTomMeTprueckuii MeTo T aHaTM3a. Beraucnenue Pacuetnrpie 3aanus. Y CTHBIN
Pe3yabTaTOB CHEKTPO(HOTOMETPUIECKOTO aHANIN3A. ompoc. Peut.k.p.
Huddepenimanbaas cCIeKTPOPOTOMETPHSL.
2. |AToMHO-a0COpOIIOHHAS CIIEKTPOCKOTIHSL. VYcrabliii onpoc. Peur.k.p.
3. |UK-cnexrpockonus. KauecTBEHHBIN U KOJTMYECTBEHHBIN YcTHBIM onpoc.
aHaJM3.
4. |ATOMHBINM SMUCCUOHHBIN CIIEKTPANIbHBIA aHanu3. Pentreno- |V CcTHBIN onpoc. PelT.k.p.
(iryopecLieHTHBII METO]T aHAJIH3A.
5. |/TlroMuHECIICHTHBIH aHAN3. YceTHBI onpoc.
6. |[ToreHumomerpus. PacuerHsie 3aganus. Y cTHBIN
omnpoc. Pelt.x.p.
7. |BonbramiiepoMerpus PacueTnrbie 3amanus. Y CTHBIN
onpoc. Pelt.k.p.
8. |KymnoHoMeTpusi, 371€KTPOrpaBUMETPHSI, KOHTYKTOMETPHSL. Pacuernsie 3aanus Y cTHBIN
onpoc. Pelt.k.p.
9. |Xpomarorpadusi. VYeraslii onpoc. Peur.k.p.
10. [Macc-criekTpoMeTprsa. XpoMaTo-Macc-CIIeKTPOMETPHSL. YcTHBIM onpoc.
11. |OcHoBHbIe 00BEKTHI aHaNK3a. [lepcriekTHBEI pa3BUTHS YcTHbI# onpoc.

AHATMTUYCCKON XUMUN

2.3.6. JlabopaTopHble 3ausATHS B 4 ceMecTpe




dopma TeKyIero

No Temsbl 1a00paToOpHBIX PabOT
KOHTPOJIS

1 3 4

1.|®oTomMeTprUecKoe onpeereHue Kele3a ¢ CyIb(OCATHIIMIOBON 3anura JIP
KHUCJIOTON

2 |CriekTpopoTOMETPUIECKOE OIpPEIeIICHUE Kee3a ¢ 3amura JIP
OpTOEHAHTPOIUHOM

3 |Onpenenenne Mmapradia MetToaoM audepeHnrantbHon Samura JIP
doromerpun

4 |CniektpodoTOMETpHUUECKOE OTpeieTIieHUE coepkanus kopenna B |3amura JIP
pacTBOpUMOM Kode

5 |DKCTpaKIMOHHO-CIEKTPOPOTOMETPUUECKOE ONPEIETICHUE 3amura JIP
HE(PTENPOIYKTOB B MPUPOIHBIX BoJax MetonoM MK-cnekTpockonuu
Ha UK-cniekrpodoromerpe FTIR-8400 S.

6 |M3yuenue mpuHIUIa pabOThl aTOMHO-a0COPOIIMOHHOTO 3ammura JIP
cnexktpomerpa ¢ OTA. OnpeneneHue TSKEI0ro MeTajljia METOI0M
aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOMHUU. DKCKYPCHS B
71a00PATOPHUIO ATOMHOW CIIEKTPOCKOITUH.

PeliTunroBas koHTposbHas padbota Ne5

8 [M3yueHue nmpuHIMIA PaOOTHl IHEPTOJUCTIEPCUOHHOTO U 3amuta JIP
BOJIHOJTUCTIEPCHOHHOTO PEHTTEHO(ITYOPECIIEHTHBIX CIIEKTOMETPOB.
Omnpenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa
METAJUIMYECKOTO CIijIaBa 0e3 pa3pyuieHus mpoObl. DKCKypCHs B
1a60pPaTOPHI0 PEHTI€HOBCKOM CIIEKTPOCKOMHH.

9 |M3yuyenue npuHIMIA PAOOTH ATOMHOTO YMHCCHOHHOTO 3amura JIP
CHEKTPOMETpa C MHAYKTUBHO CBSI3aHHOM mia3Moii. OmnpeneneHue
COCTaBa MOPCKOM BOJbI METOAOM aTOMHOM AYMHUCCHOHHOM
creKkTpockonuu. DKckypeus B naboparopuro UCII-atomHoi
CHEKTPOCKOIIUH.

PeliTunroBas koHTposbHast padota Neb
11 |Hactpoiika pH-meTpa no 6ydepubsim pactBopam u onpenenenue pH (3amura JIP
KOHTPOJIBHOT'O pacTBopa
12 |Ompenenennie HUTPATOB METOAOM MPSIMOU TIOTEHIIMOMETPHH C 3amura JIP
HUTPAT-CENEKTUBHBIM JIEKTPOAOM
13 |Onpenenenue xene3a METOIOM IMTOTCHIIHOMETPHIECKOTO 3amura JIP
TUTPOBAHUS
14 |Onpenenenue coastHOM KMCIOTHI METOAOM KyJlOHOMeTpuueckoro  (3amuta JIP
TUTPOBAHUS
15 |Ompenenenne Meau METOZOM aMIIEPOMETPUYECKOT0 TUTpoBaHus  (3amura JIP
16 |Ompenenenne MUKPOKOIMYECTB KaJMHUsI METOZIOM MHBepCHOHHON  (3amura JIP
BOJIbTAMIIEPOMETPHUH
PeliTunroBas KoHTposibHas padoTta Ne7
20 |KauecTBeHHBIH aHAIN3 CMECH aMHUHOKHUCIIOT METOJIOM 3amura JIP
TOHKOCJIOITHON Xpomartorpaduu
Omnpenenenue 3TUIAlLlETaTa M 3TAHOJIA B CTOUHBIX BoJax MetoaoM  |3amuta JIP

ra3zoBoil xpomaTorpaduu.

N3yuenue npuHLMIIa JEHCTBUS MacC-CIIEKTPOMETpa U
XpoMaToMacc-CeKTpoMeTpa. DKCKYpCHs B XpoMaTorpadudeckuit
LIEHTP KOJIOro-aHaIuTH4ecKoro nentpa Kyol'y.

YeTHBIN onpoc




HccnenoBanue TepMUUECKON YCTOMYMBOCTH TBEPIOT0 MaTepuasia Ha|Y CTHBIN Ompoc

CHHXpOHHOM TepMmoaHanu3aTope Netsh —H-490. Dxckypcus B
71a00paTOPUIO TEPMUYECKOT0 aHAJIM3A.

PeliTuHroBast KOHTpoJbHAs paboTta Ne

Ko scem nabopamoprvim pabomam umeromesi memooudeckue yYKazauus, YmeepicOeHHvle Ha
Kkageope ananumuuecxou xumuu Kyol'y

2.3.7 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecnevyeHHs /JIS CAMOCTOSITEJIbHOM
padoThI 00y4aroOIuUXCcs M0 AUCHUIIHHE (MOAYJIIO)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC 10 BBITIOJHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 | IIpopabotka yueOHoro |1. Meronnveckne peKOMEHIAIMH K OpPTraHU3alUU Ay AUTOPHOU U
(TeopeTuyeckoro)  |BHEAYOUTOPHOW  (CaMOCTOATENbHOW) pabOThl  CTYICHTOB:
Marepuaia metonudeckue ykazamms/ coct. T.II. Cropoxenko, T.b.
ITounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc.yn-1, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepnaiieB. AHAUIMTHYECKAS XUMHUSI.
CriekTpoCKOMYecKHe METOJbl aHanu3a. YuyeOHoe mocooue.
Kpacnonap, KyoI'VY, 2013.
3. T.b. [Ilounnok, 3.A. Temepnamen. MonekynsapHas
abcopOuunonHas crnektpockonus. Kpacnonap, Kyol'VY, 2016.
4. YyeOHUKH U 3aJJaYHUKHU U3 CIIMCKA OCHOBHOMW JIUTEPATYPBHI.
Brmonnenue 1. Meroanueckue peKOMEHIAIMU K OpraHU3aliK ayIUTOPHON U
WHAVBUAYAJIbHBIX  |BHEAYIUTOPHOM  (CaMOCTOSITENBHOM) paboOThl  CTYJIEHTOB:
3aJJaHUi, MOATOTOBKA |MeToAuueckue ykazanust/ coct. T.II. Cropoxenko, T.b.
COOOIIeHUH [Tounnokx, A.B. becnanos, H.B. Jloza. — KpacHonap:

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

2. T.b. Tlounnok, 3.A. TemepaamieB. AHaaUTHUECKas XHUMHUS.
CriekTpocKonUYeckre MeTOAbl aHajau3a. Y4eOHoe mocodue.
Kpacuonap, KyoI'Y, 2013.

4. T.b. Iloumnox, 3.A. Temepnames. MouekynsipHas
abcopOuunonHas crnekrpockonus. Kpacnonap, Kyol'Vy, 2016.

3. YyeOHUKH U 33Ja4YHUKU U3 CIIMCKA OCHOBHOM JINTEPATypHI.

ITonroTroBka K
TEKYIIEMY KOHTPOJIIO

1. Meroanueckrue peKOMEHJalluu K OpraHu3aliy ayIuTOPHOHN U
BHEAYJAUTOPHOW  (CaMOCTOATENbHOM) paboThl  CTYICHTOB:
metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemepaamieB. AHaIUTHUYECKAs XHUMUS.
CHeKTpOoCKOMMYEeCKHe METOAbl aHaln3a. Y4eOHoe mocobue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. [Iloumnok, 3.A. Temepnmames. MounekynsapHas
abcopbuunonHas cnektpockonus. Kpacnonap, Kyol'y, 2016.

4. Y4yeOHUKY U 3aJJaYHUKHU U3 CIHCKA OCHOBHOMW JINTEPATYPBHI.




VY4eOHO-MeTOIMUeCKHe MaTepHalbl Uil CaMOCTOATENBbHOM paboThl 00yJaromuxcs u3
Yucila WHBAIMAOB W JIMI] C OrPAaHWUYCHHBIMH BO3MOXKHOCTSMHU  3710poBbsi  (OB3)
IPEJOCTABISAIOTCS B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 310POBbSI M BOCHPHUSATHS
nHpopmanuu:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUiist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnmapara:

— B IIe4aTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBII TIEpeUeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHMHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH.

B mnpomecce ocBoeHuss gaHHOW Y4eOHOW ITUCHUIUIMHBI MCIOJB3YIOTCS CIEAYIOIINE
o0Opa3oBaTeNbHbIe TEXHOJOTHH: ayIuTOpHas paboTa B BUAE TPATUIMOHHBIX (HOpM: JEKIUH,
CCMHUHAPBI, MPAKTUUCCKUEC 3aHATHA U T.II.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIOBBLIC
JUCKYCCUM, TIPOBOAMUTCA paz0op mpakTudeckux 3aaad. [IpeaycMoTpeHbl KOHTaKTHBIC Yachl, B
pPaMKax KOTOPbLIX MpCroAaBaTciib, C OI[HOﬁ CTOPOHBI, OKAa3bIBACT HWHAWBUAYAJIbHBIC
KOHCYJIbTAIlMM IO XOAY BBINOJHEHUS CAMOCTOSITENbHBIX 3a/laHui, a C JAPYroil CTOPOHBI,
OCYHICCTBIACT KOHTPOJIb U OHCHHUBACT PE3YJIbTAaThl 3TUX HWHIAUWBHAYAJIbHBIX 3aI[aHI/II7I. I[JI?I
dbuKkcaluu TBOPYECKOTO IMPOJBHUIKEHUS HCIONb3YEeTCsS PEUTUHIOBas CUCTEMa OLICHKH 3HAHHMA
CTYACHTOB TIO pe3yiabTaTaM IMpPOBEPKH MOJIYJIbHBIX PEHTHHTOBBIX KOHTPOJBHBIX paldoT,
npUMEHsieTcs O0CYKJEHUE Pe3yNbTaTOB pabOThl CTYACHYECKUX MCCIEeNOBATENbCKUX TPYIIIL,
Hekoropeie pazzensl TEOPEeTHUECKOrO0 Kypca paccMaTpuBalOTCd C  HMCIOJIb30BaHHEM
oTepekarollel CaMOCTOSITENFHON pabOThI: CTYICHTHI MONYUYaloT 3aJjaHie Ha U3YYeHHE HOBOTO
MaTepuaia 10 €ro U3JI0KEeHUs Ha JIEKIUH.

WHTepakTiBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH

Konunu
Bun 3anstus Hcnonb3yemblie HHTEPAKTHBHBIC
Cemectp €CTBO
(JI, TP, JIP) o0pa3oBarebHbIE TEXHOIOTUH
94acoB
3,4 JIP Becenpr, pa3dop cutyanuii, paboTa B MajibIx 90
rpyImmnax, Ipe3eHTaIus KPaTKhux cOOOIICHUH B
¢dbopMaTe MUHHM-KOH(DEpeHIINH
Hmoeo: 90

B pamkax uTeHHs Kypca NpeaycMOTPEHO MocelleHne 1adopaTopuii DKoJI0ro-
AQHAJTUTUYECKOTO IIEHTPa U IIEHTpa KOJJIEKTUBHOTO 1oJib30BaHus KybaHckoro
TOCYHUBEPCUTETA.

I[J'ISI Jian ¢ OTpaHUYCHHBIMUA BO3MOXKHOCTAMU 30POBbA NPCAYCMOTPCHA OpraHU3alnia
KOHCYJ’IBT&HI/If/'I C UCITIOJIb30BaHHEM 3J'I€KTPOHHOI>'I TIOYTHI.

4. OueHOYHbIE CpeACTBAa JJs TEKYLIero KOHTPOJS YCIEBAEMOCTH M
NPOMEKYTOYHOM aTTeCTALMH.



4.1 ®oHx OLIEHOYHBIX CPEACTB ISl NPOBEACHNS TEKYLEero KOHTPOJIS.
4.1.1. Bonnpochl K KOHTPOJBLHBIM U CAMOCTOATEJIbHBIM padoTam

CamocrosiTesibHas padora Nel

Imo TeMe «MeTponomqecmle OCHOBBI AHAJTUTHYECKOH XUMHH»

OOBscHUTE CMBICI TApaMeTPa «TOYHOCTh XMMUUYECKOTI'O aHATIN3a.

YkaxuTe, 4eM OTIIMYAOTCS OHATUS «CXOAUMOCTbY» U «BOCIPOU3BOJUMOCTDY.

Cucremarnyeckue OUMOKH, UX UICTOUHUKH.

[TpaBUIBHOCTH PE3YyIHTATOB XMMHUYECKOTO aHamu3a. Kakumu criocobamu MOKHO

IIPOBEPUTH NPABUIIBHOCTD PE3yJIbTaTa aHAIHU3a?

B uem oTimune cucTeMaTHYecKuX OMMOOK OT CITydailHbIX ?

6. Kakue BenMunHbI XapakTepU3yl0T BOCIIPOU3BOAMMOCTb BEIOOPOUHON COBOKYITHOCTH
MAHHBIX XUMHAYECKOTO aHajamn3a?

7. Ha3oBuTe NOCTOSTHHBIE TapaMEeTPbl HOPMAJIILHOT'O pacIpe/lesIeHUs] CIy4aiHOM
BEJIMYMHBI.

8. Ha3zoBuTe OCHOBHBIE CBOWCTBA KPUBOI HOpMaJIbHOTO pacipeneneHus ['aycca.

9. JlaiiTe onpenenenne MOHATHIM: JUCIIEPCUsT; CTAHIAPTHOE OTKIOHEHHE U OTHOCUTEIBHOE
CTaHJApTHOE OTKJIOHEHHE BBIOOPOYHOM COBOKYITHOCTH; IOBEpUTEIbHASI BEPOSTHOCTD;
JIOBEPUTEIIbHBIN UHTEPBaAI?

10. Hanummure ypaBHEHHUE /I pacyeTa JOBEPUTEIbHOTO UHTEpBaa .

11. [aiite onpenenenue noHATUs «ripomax». Kakum oOpa3zom U3 cepuu u3sMepeHui
HCKJIIOYAIOT IpyOble mpoMaxu?

12. B uem 3akirouaeTcsi METOI HAMMEHBIHNX KBaIpaToB? Kakum o0pa3oM moirydaroT
YPaBHEHUE NPSAMOM AJIs DKCIEPUMEHTAIbHBIX 3HAYEHUH METOJOM HaUMEHBIINX
KBaJpaToB?

13. JlaiiTe onpenenenue NOHATUAM: IIpezies OOHAPYKEHHUs, OTKPbIBAEMbIf MUHUMYM,
JMana3oH U3MepsAEeMbIX KOHIIEHTPALUi, CEIEKTUBHOCTb, SIKCIIPECCHOCTh AHAJIN3a;
AHAJIMTUYECKUH CUTHAI; «UJCHTU(UKALMOHHBINA TapamMeTp.

14. TlepeuncnuTe KpUTEPUH BHIOOpA METOAA aHAIH3A.

15. 3Havamue nudpsl ¥ MpaBuiia OKPYIIIEHHUS YMCEN, BEIPAKAIOLINX PE3yJIbTaT aHaIHU3a.

16. Enununel CY B aHanu3e: OCHOBHBIE, IPOU3BOIHbIE, BHECUCTEMHBIE (IKBUBAJIEHT, TUTD,
MOJISIpHAsi KOHLIEHTPALMs SKBUBAJICHTA, MOJISTIBHOCTD U JIp.).

17.ITorpemrHocT! OTAEABHBIX CTAUI U KOHEYHOT O pe3yiabTara. CyMMUpOBaHUE
MIOIPEIIHOCTEM.

18. MeTposorndyeckoe obecredeHne KOHTPOJIsS COCTaBa BEIECTB U MaTepHasIoB.

ATTecTanus U CTaHAAPTU3ALUS METOTUK.

AKKpeauTanys aHAIMTHYECKUX J1abopaTopuil.

NS

o

PeiiTuHroBasi KoHTpoJbHas padora Nel

o Teme «Kucnommno-ocrognbwie peaxkuuu

ChopmynupyiiTe 3aKOH IEHCTBYIOIMNX Macc.

@DaKTOpHI, BAUSAIOLUINE HA CKOPOCTh XUMUYECKUX PEAKIUI.

TepMoanHaMuyeckasi KOHCTaHTa paBHOBecHs. PaKTOPBbI, BIUSIONIUE HAa €€ BEJIUUNHY.

Peanbnas xoHcTaHTa paBHOBecus. CBS3b C TEPMOJIMHAMUYECKONH KOHCTAHTOM.

daxTopbl, BIusoIre Ha BennunHy KP.

5. VYcnoBHas KoHCTaHTa paBHOBecHs. CBsI3b MEXKAY YCIIOBHOMU, pealbHON U
TEPMOJMHAMHYECKON KOHCTaHTaMu paBHOBecHus. DaKTOPHI, BIUSIONINE HA BEIUUYUHY
K.

6. AxtuBHOCTH HOHOB. Ko dunment aktuBHOCTH, CpeaHmii KOO PHUIINEHT aKTUBHOCTH.

AN



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.

24,

25.

26.

27.
28.
29.
30.
31.

32.
33.

@DaKTOpHkI, BIUSIONINE HA BETUYUHY KOd(D(PHUIIMEHTa aKTUBHOCTH.

WNonnas cuna pactBopa. Pacyer HOHHOM CHIIbI pacTBOpa U KOA(DPHUITMEHTOB aKTUBHOCTH
MOHOB. YpaBHenus Jlebas-Xrokkens u [[3Buca.

[aiite onpeneneHne KOHKYPUPYIOLIEH PEaKIIMK U IPUBEIUTE TPUMEPDI
KOHKYPUPYIOIUX pPEeaKLUU Ui IPOLECCOB TUCCOLMALMU KUCIOThI UM OCHOBAHMUS
paBHOBECHsI B TETEPOT€HHOI cucTeMe; peakuuu 00pa3oBaHUs KOMILIEKCHOTO
COEIUHEHMUS.

Koaddunment koHKypHUpyroLiei peakiiuyu U MoJIbHasl 1011 noHa. BriBenuTe ypaBHeHHE
JUIsl pacyeTa MOJIbHOM J1OJIM aHMOHA CJIA00H MHOTOOCHOBHOM KHMCIIOTHI .

Bblunciienre paBHOBECHOW KOHLIEHTPALlMK MOHA C UCIIOJIb30BAHUEM MOJIBHOM J0JIU
wii ko3 unmenra KoHKypupyromei peakiun. [lpumepsr.

KoncTaHTa 1 cTenenp quccouuanuy 3eKTpoiauTa. 3akoH paz0asienus OcTBanbia.
CdopmynupyiiTe OCHOBHBIE TIOJIOXKEHUS Teoprii Appenunyca, JIprouca u Y caHoBHYa,
HA30BUTE UX OCHOBHBIE HEJOCTATKHU.

JaiiTe onpenesneHne KUCI0Thl U OCHOBAHUS C TOUYKHU 3PEHMSI IPOTOJIUTUYECKON TEOpUHU
bpencrena-Jloypu. [IpuBennre npuMepsl HEUTPAIbHBIX U 3aPSAAKEHHBIX KUCIOT U
OCHOBaHUH.

Yo Takoe conpsiKeHHasi KUCIOTHO-OCHOBHAs ITpoTonuThueckas napa? [lpusenure
MIPUMEPBHI.

Kakwue BemiecTBa Ha3piBatoTcs ampunpoTHeIMU? Kakue paBHOBecHs HA0I01al0TCS B
pactBopax am¢ponutoB? [IpuBeanTe mpumepsl.

@DaKTOpHbI, BIUSIOLIUE HA CUITY IPOTOIUTOB. BHyTpeHHUE U BHEIIHNE (HaKTOPHI.
IIpumepsl.

Jaiite onpenenenre NpOTOTeHHBIX, MIPOTOPUIBHBIX, aM(UITPOTHBIX U aAIPOTOHHBIX
pactBoputene. [IpuBenure npumepsl.

[IpuBeauTe npuMeEpsl 1 HATMIIUTE YPAaBHEHUSI PEAaKIMi B3aUMOICUCTBUS KUCIIOT U
OCHOBaHMH C aM()UIIPOTHBIMH PACTBOPUTEISIMH.

KaxoBa posib pacTBopuTess B MPOSIBICHUU KUCIOTHBIX HJIM OCHOBHBIX CBOMCTB
npotoiuToB? B yem 3akimovaercs nuddepeHupyolee 1 HUBEIMPYIOIIee AeHCTBIE
pactBopurenei? [IpuBenure npumepsl.

Kaxas peakuust HazpiBaeTcst aBTonporoianzom? [Ipuseaure npumepsl. Yto Takoe
KOHCTaHTa aBTONPOTOIU3a?

Uro Takoe noHBI TMOHUS U nuaTa? [IpuBeaure npumepsl

HonHoe npousseaenue Bojbl. PakTopsl, BIUAOLIME Ha BeTHUUHY Kizo.

Uto Takoe BOJOPOIHBIN U THAPOKCHIbHBIN TToKazaTtenu? Kak oHM CBS3aHBI MEXIY
coboit?

Urto sBiIsieTcst MEpOM KHCIIOTHOCTH (OCHOBHOCTH) HEBOJHBIX pacTBOpoB? [louemy o1HO
U TO xe 3HaueHue pH B cpese pa3HbIX pacTBOPUTEIEH MOKET COOTBETCTBOBATH JIHOO
KHCIION, TMOO0 1IeI0YHOM WK HelTpainbHOU cpene? JlaiiTe onpenenenue, Kakue
PacTBOPBI CYUTAOTCS KUCIIBIMU, IIETOYHBIMU, HEUTPAIbHBIMH.

JaiiTe onpeneneHrne KOHCTAHThI KUCIOTHOCTH, KOHCTaHThl OCHOBHOCTH, [IpuBeaure
MIPUMEPBHL.

BriBenuTe ypaBHeHME, yCTaHABIMBAIOLIEE CBSI3b MEX/1y KOHCTAHTaMU KUCIOTHOCTU U
OCHOBHOCTH JUIsl CONPSKEHHOW IMTPOTOJINTUYECKON Taphl.

Kaxkue pacTBopbI Ha3zbIBatOTCS OyhepHbIMuU?

OO0BsacHUTE MexaHU3M Oy(epHOro AeHCTBUS Ha KOHKPETHOM IpUMeEpe.

Bbydepnas emkocTs. @akTopsl, BIUSIONINE HA BEIUYUHY Oy(depHOi eMKOCTH.
BriBenute Gpopmyny s pacuera pH 6ydeproro pactBopa.

BriBenute dopmyny nist pacdera pH pactBopa cimaboit KHCIOTHI (C1a00T0 OCHOBAHUS)
JUTsE ciydaeB, koraa a <5 %, a>5 %.

Briseaure popmyny ans pacuera pH B pacTBope cepHON KUCITIOTHI.

BriBenute Gpopmyny s pacuera pH B pactBope amdonuTta. [IpuBeaure npumepsl
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IPOTOJIUTOB ¢ aM(POTEPHBIMU CBOHCTBAMH.

B kakux ciayuasx npu pacdyere pH pacTBOpOB KHCIIOT U OCHOBaHHI MOKHO TIPeHEOpedh
aBTONPOTOJIN30M PACTBOPUTEIIS, U B KAKUX CIIydasix HEYYET ATOrO IIpoLecca NpUBEAET
K CEpPbEe3HBIM OIIHUOKaM?

YpaBHEHHE 2IEKTPOHENTPaIbHOCTH. [Ipumepsl.

VYpaBHeHue MatepuaabHoro 6ananca. [lpumepsr.

PeiiTnHroBasi KOHTpOJbHAas padora Ne2

o teme «Kucnommuo-ocrnognoe mumpoearnue

HazoBure OCHOBHBIE METPOJIOTUUECKUE XAPAKTEPUCTUKU TUTPUMETPUUYECKOTO METOJA
aHayM3a (ManazoH OMpeeNieMbIX KOHIIEHTPAIMi, MOrpeuIHOCTH, HUKHIOI TPaHUILY
onpeiesieMbIX COACP>KaHUM )

HazoBuTe OCHOBHBIE JOCTOMHCTBA U HEOCTATKH TUTPUMETPUUYECKOTO METO/1a aHAIM3A.
[lepeunciure  OCHOBHBIE  TpeOOBaHMs,  NpPEABABISEMbIE K  pEakuusiM B
TUTPUMETPUUECKOM METO/IE.

JaiiTe onpeaeneHne OCHOBHBIM CIIOCOOaM THUTpOBaHUs (MIpsiMOE, 0OpaTHOE, 10 METOTY
3aMEIICHHS ).

Uro Takoe mepBUYHBIE CTaHgapTHele BemectBa? Kakue TpeOoBaHusS K HHM
PEIbABISIOTCS?

HazoBure ocHOBHBIE CITOCOOBI IPUTOTOBJIEHHS CTAaHAAPTHBIX PACTBOPOB.

Kakue pacTBOpsl Ha3bIBalOTCS BTOPUYHBIMU CTaHIapTHeIMU? Kakum o6pazom
YCTaHABJIMBAIOT UX TOYHYIO KOHIIEHTPALUIO?

HazoBuTe ocHOBHBIE paboune pacTBOpa B KHUCIOTHO-OCHOBHOM THUTPOBAaHUU. Y KaXKUTE
BEIIECTBA, 10 KOTOPHIM HPOBOAST CTaHAAPTH3ALMI0 3TUX pacTBopoB. Hamummre
YpaBHEHHUS PEaKIUi.

JaiiTe ompeneneHue THTPOBAHUS TO CHoco0y THIETHPOBAHUS W TIO CIOCOOY
OTJICIIbHBIX HaBECOK.

Jaiite ompezneneHue ClEAyIOLIIMM MOHSITHSM: TUTP pPAacTBOpa; TUTP pacTBOpa IO
OTlpeNieNIIeMOMY  BEIIECTBY; SKBHBAJIEHT BELIECTBA; (PAKTOpP SKBUBAJIEHTHOCTH;
MoOJIIpHas KOHLEHTpalus SKBUBaJeHTa; MaccoBas jaoins. IlpusBenurte Qopmynsl,
CBSA3BIBAIOIINE 3TU MOHSITHS.

N3noxuTe OCHOBHBIE MOJIOKEHHUSI HOHHOW TEOPUHU KUCIOTHO-OCHOBHBIX MH/IUKATOPOB U
€€ OCHOBHBIE HEJIOCTATKHU.

OcHoOBHBIE MOJIOKEHUSI XPOMO(OPHON TEOPUU MHIMKATOPOB U OCHOBHBIE HEAOCTATKU
JTOU TEOPHH.

OcHOBHBIE TOJI0KEHUSI HOHHO-XpoModopHoit Teopun. Tayromepuszanus. Jucconnanms
nHaukaTopa. Kaxyimascs KoHcTaHTa KUCJIIOTHO-OCHOBHOTO MHIMKATOPA.

Jaiite onpeneneHne MHTEpBajia rnepexoaa OKpackKu KUCIOTHO-OCHOBHOI'O MHAMKATOPA,
pT.

Uto Ttakoe xpomodopbi? Aykcoxpombl? [lokaxkute 5TH Tpynmbl B XHUMHYECKUX
dopmynax penondranenHa, METHUIIOpaHKa, apa-HUTPOPeHoIa.

Hanummure crpykrypasie ¢opMynbl o0eux TayTOMepHbIX ¢opM (deHondranenHa,
METHUJIOpaHKa, mapa-HUTPOopeHOoNIa U OOBSICHUTE MEXaHU3M HM3MEHEHHs] OKPACKU ITHX
WHAUKATOPOB.

CBa3p MHTEpBaNa IepexoJa OKPAcKHM KHCIOTHO-OCHOBHOIO WHAMKATOpa M €ro
Ka)XyIIEWCs] KOHCTaHTHI.

Kakue QaxTopsl BIMSIOT Ha HWHTEpPBAJI IEpexoja OKPACKH KHCIOTHO-OCHOBHBIX
WHJIUKAaTOPOB?

HazoBute OCHOBHbIE TpeOOBaHUS, TNpPEABABISEMble K  KUCIOTHO-OCHOBHBIM
UHAUKATOPaM.

HazoBuTe OCHOBHBIE TpPYIIbl KUCIOTHO-OCHOBHBIX HWHAMKATOPOB, VYKaXHUTE HX
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XpOMO(OpBHI.

Kak MeHsercs BenuuMHa CKayka Ha KPUBOW THUTPOBAaHMs OT: a) KOHIIEHTPALUHU
pacTBOpoOB; 0) KOHCTAaHTHI AMCCOLMAIMHM KUCIOT WJIM OCHOBAaHMIA; B) TeMIIEpaTyphl?
OTBETHI MOTUBUPYHITE.

KakoBbl ipeienbHbIE 3HAYEHNsI KOHLIEHTPALUNA TUTPYEMBIX BEIIECTB, @ TAKKE KOHCTAHT
KHCJIOT U OCHOBAHUH, IPU KOTOPBIX HA KPUBOM TUTPOBAHUS HAOIIOAAeTCsl CKayoK?

IIpy kakoM YCIOBHUM BO3MOYKHO pa3JelbHOE TUTPOBAHUE CMECH KHUCIOT (Win
MHOI'OOCHOBHBIX KHCJIOT M MHOTOKHCIOTHBIX OCHOBaHMH) 1o cryneHsm? Otser
MOTHUBHpPYWTE.

Kak wmoxxHO orTuTpoBath (ochopHyr KHCIOTYy 1O TpeThed crynenu? HazoBwute
OCHOBHBIC IPHEMBbI THTPOBAHUS OYEHb CIAOBIX KHUCIOT M OCHOBaHHH. lIpuBenute
IPUMEPBI.

Kak onpenenuts npyu COBMECTHOM NMPHUCYTCTBUU KapOOHAT- U THAPOKAPOOHAT-UOHBI?
Kak onpenenuts npu COBMECTHOM ITPUCYTCTBUU KapOOHAT- U THAPOKCHI-MOHBI?
Ha3oBuTe OCHOBHBIE THIIBI HWHAWKATOPHBIX OMHMOOK B  KHUCIOTHO-OCHOBHOM
tuTpoBaHuu. Kak onpenensercs 3Hak nHAUKaTOpHOU omnOku? IlpuBeaure npumepsl.
Paccunraiite BenmMuMHY cKauka Ha KPUBOM TUTpOBaHMs c€l1a0O0il (CHJIBHOM) KHCIIOTBHI
CHJIBHBIM OCHOBaHHEM; Ci1aboro (CHJIBHOTO) OCHOBAHUS CHUJIBHOH  KHCIIOTOM.
OOBsACHUTE TPUHINIT TOI00PA UHAUKATOPOB.

MoOXHO 71 B KayecTBE TUTPAHTOB MHCIOJIb30BaTh cjaOble KHUCIOTHI M OCHOBAHUSA?
[Touemy?

Jis kakux 1esied NpUMEeHseTCsl MeTo ] KMCIO0THO-OCHOBHOTO TUTpoBanus? Ilpusenure
IPUMEPBHL.

PeiiTuHroBasi KOHTpoJIbHasi padora Ne3

o TeMe «OKucaumeibHo-60CCHAHOBUM ESIbHOE mumpoearnue

CranpapTHbIi U GOpMaTIbHBIN OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN oTeHMa. Kakas
CBSI3b MEXIy HUMU?

Y CTpoUCTBO rajibBaHUYECKOIO 2JIEMEHTA, IIPUMEDHI.

Kakum 006pa3oM 1o BeTUUMHE CTaHAAPTHBIX MU (OPMAIBHBIX TOTEHIINAJIOB MOXKHO
CYIUTb O HAIIPABJIEHUU PEIOKC-peaKun’?

Hanmmmnre ypaBHenue HepHcTa M MOSCHUTE CMBICH BXOJAIIUX B HETO BEIMYHH.
BiisiHYEe MOHHOM CUJIBI HA BEJTUYUHY 3JIEKTPOJIHOIO IIOTEHIMAA.

BnusiHue koHKypupyolel peakiini KOMIIEKCOOOpa30BaHus ¢ y4aCTUEM OKUCIEHHON
(BoccTaHOBIIEHHOH) (DOPMBI HA BETMUHUHY JIEKTPOJHOIO MOTEHIIHAIA.

BnusiHue koHKypupyolel peakiiii 00pa30BaHusl MaJIOPaCTBOPUMBIX COEIMHEHUH C
y4acTHEM OKMCJIEHHOM (BOCCTAHOBJIEHHOI) ()OpMBI Ha BEIMUUHY 3JIEKTPOJIHOTO
NOTEHIIHANA.

Binsanue pH Ha BeM4YuHy 371€KTPOJIHOIO IMOTEHLNANA.

BriBenute Gopmyny [uid pacueTa KOHCTAaHThI pAaBHOBECHS] OKHCIUTEIBHO-
BOCCTAHOBUTEIBHOMN PEaKIUU.

Kak MOXHO N3MEHUTDH HalpaBJIE€HUE OKUCIUTEIbHO-BOCCTAHOBUTENBHOM peakunn?
@DakTOpBI, BIUAIOIINE HA BEJINYUHY CKaYKa Ha KPUBOW TUTPOBAHUS.

IIpuBenuTe npuMEpPHI IPUEMOB YBEJINUEHUS CKauKa TUTPOBAHMS.

B kakux ciaydasx KpuBas CAMMETPHUYHA, @ B KAKUX aCUMMETPUYHA OTHOCUTEIILHO
TOYKHM SKBUBAJIEHTHOCTH?

WNunukaropsl penokc-tutpoBanus. Kiaccuduxanms, TpeboBaHMs K HHAUKATOPaM,
IIPUMEPBI.

WMHTepBan nepexona OKpacku peloKC-UHIUKATOpOB, pT.

Brruncnenne ommOoK peJoOKC-TUTPOBAHMUSL.

. JaiiTe onpezeseHne caeayronM MOHITUAM: HHIYIIMPOBAHHASI OKUCIUTEIBHO-
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BOCCTAHOBUTEJIbHAS PEAKLIUS; AKTOP: UHIAYKTOP; aKLENTOP.

Kakum o6pa3zom onpezensercs GakTop SKBUBAJIEHTHOCTH U MOJISIpHAs Macca
HKBUBAJIEHTA JIJIsl BELIECTB, BCTYNAIOIIUX B PEAKIIUU OKUCIECHUSA-BOCCTAHOBIICHUSA?
Pacuer penokc-noreHnuana B TOUKE 3KBUBAIIEHTHOCTH ISl OKUCIIUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIHii, B TOM YHCIIe MPOTEKAIONINX ¢ yuacTHeM HoHoB H3O",
OH wu np.

Hanummre ypaBHEeHUs peakIiuii, MPOTEKAIINX B pacTBOpax Mu(EeHUIaMIHA IIPH €T0
WCIIOJIb30BAaHNHU B KQUE€CTBE PEJOKC-UHIUKATOPA.

[IepmanranaTomeTpus; ypaBHEHUs], JICKALIUE B OCHOBE MCIIOJIb30BaHUS IEPMAHTaHATA
KaJus B KadecTBe okucautens. [Ipuannsl uamMenenus turpa pactsopa KMnO;.
[Ipumenenue metona. [Ipumepsl.

[TpurotoBnenue, xpanenue u crangaprusanus pactBopa KMnO,.

HNopnomerpus. [Ipurorosienue, XxpaHeHue U CTaHAapTU3aAUs pabOYUX pacTBOPOB.
[TpuunHBI U3MEHEHUS TUTPA PacTBOpa TUOCYb(aTa HaTpHs Bo BpeMeHH. [Ipumenenue
METO/1a, IPUMEPHI.

WuaukaTop B METOIe HOAOMETPUU, OCOOCHHOCTH €T0 MPUMEHEHHS.
Juxpomaromerpus. YpaBHEHHUE, JiexkKallee B OCHOBE meTroza. [Ipurorosienue
pabouero pacTBopa, UHAUKATOphI. [IpumMeHeHne MeToa.

PeiiTuHroBasi KoHTpoJbHast padora Ned

no treme «Ocaoumenvhoe u KOMRnjieKconomempuuecKkoe mumpoesanue. Fpaeumempu}l»
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IIpousBeneHne pacTBOPUMOCTHU. Y CIIOBHOE, PEAIBHOE U TEPMOJMHAMUYECKOE
IIPOU3BEICHUE PACTBOPUMOCTH. Y CIIOBUS UX NIPUMEHEHMS ISl pacyeToB. B3anMoCBs3b.
PactBopuMOCTh MasiopacTBOPUMBIX coelnHEHUM. CBs3b pACTBOPUMOCTH C
IIPOU3BEICHUEM PACTBOPUMOCTH.

Bimstnue pH Ha pacTBOpUMOCTE MAJIOPACTBOPUMOI'O COEANHEHUS.

BnusiHue 0fTHOMMEHHOTO HOHA HAa PACTBOPUMOCTH MAJIOPACTBOPUMOIO COEJUHEHUS
BistHue MOHHOM CHIIBI PaCTBOPA HA PACTBOPUMOCTH MAJIOPACTBOPUMOIO COEUHEHUS
BnusiHue KOHKYpUPYIOLIIUX peakuil Ha pacCTBOPUMOCTb MaJIOPACTBOPUMOIO
COCIMHEHMUSI.

Cdhopmynupyiite ycinoBust 00pa3oBaHMsI U PACTBOPEHUS OCAIKOB.

Bimmstnue Temneparypsl Ha paCTBOPUMOCTb MAJIOPACTBOPUMOI'O COEAMHEHUS.
Cdopmynupyiite ycioBus npeBpalieHns MEHee paCTBOPUMOI0 COeIMHEHHs B Ooee
pacTBOpPUMOE.

BnusiHue npuposl pacTBOPUTENS HA pACTBOPUMOCTD MaJIOPaCTBOPUMOIO COEINHEHUSI.
®uKcHpoBaHNE KOHEUYHON TOYKHU TUTPOBAHUSA 110 MeTOy Mopa. Y ciioBus npuMeHeHus
WHJUKATOpa, ONpeAeIIseMble BEIECTBA.

N3noxwure cymHocth Mmetoaa @osbrapaa . YKaxuTe yCIOBHUS IPUMEHEHUS METO/IA,
HA30BUTE ONPEACIIAEMBbI HOHBI.

N306pa3urte cTpoeHne MULIEIUIBI M TPAHYJIbl Ha IPUMEpPE KaKOro-1100 KOHKPETHOTO
COCIMHECHUS.

Mexanusm obpazoBanus ocankoB. [IpaBuia [Tanneta-®asiHca-I"aHa.

[TpumeHeHue aicOpOLIMOHHBIX MHIUKATOPOB JJIsl PUKCUPOBAHUS KOHEYHOM TOUKU
TUTPOBAHUA.

Bbe3binankaTopHbie MeTO/IbI (PUKCUPOBAHUS KOHEYHOM TOUKM TUTPOBAHUSI.

Pacuer kpuBOI OCaIUTEIBHOIO TUTPOBAHUS.

@DakTOpHI, BAUSAIOLUIUE HA CKAYOK TUTPOBAHMSL.

B kakux ciayyasx KpuBas 0CaJUTENbHOTO TUTPOBAHUS OKA3bIBAETCS CHMMETPUYHOM, a B
KaKHX CIIy4asX aCUMMETPUYHON OTHOCUTEIBHO TOUYKH SKBUBAJIEHTHOCTH?

[aiite onpeneneHue CleIyrOmuM NOHATUAM: KOMIUIEKCHOE COEITMHEHHNE; XeIar;
BHYTPUKOMIUIEKCHOE coefuHeHne; OTHOPOAHONUTaHAHbINA U pa3HOPOIHOIUTaHAHBIN



21.
22.

23.
24.
25.

26.

27.
28.
29.
30.

31.
32.

33.

34.
35.

36.
37.
38.
39.
40.

41.
42.
43.

44,

45.
46.

KOMILJIEKC; MOJUSAEPHBIA U MOHOSACPHBIN KOMILJIEKC; IEHTaTHOCTh JIMTAH/a;
KOOPJIMHALIMOHHOE YHCIIO.

KakoBa npuposa XMMHUYECKHX CBSI3€H B KOMIUIEKCHBIX COEAMHEHUSAX ?

KoHcTaHThl yCTOMYMBOCTH U HECTOMKOCTU KOMILIEKCHBIX COeIMHEHUI: 00IIH1e;
CTYIIEHYAaThI€; TEPMOIMHAMUYECKUE, pEAJIbHBIE, YCIOBHBIE. CBSI3b MEXy HUMH.
@DakTOphI, BAUSAIOIINE HA YCTOWUYNBOCTh KOMIUIEKCHBIX COEIMHEHHI.

Cpennee nUranIHOE YUCIIO, CTETIEHh 00pa30BaHUsl KOMILIEKCA.

[IpuBeauTe npuMeEpPHI UCIIOIB30BAHNS KOMIUIEKCHBIX COEIMHEHHM 111 MACKUPOBAHMS
MEIMIAIOIIMX HOHOB B KAYECTBEHHOM AaHAJIN3€ U THTPUMETPUUYECKOM METOJIE
KOJIMYECTBEHHOTO aHAJIM3a.

[TpuBenuTe NpUMeEpHI UCIIOIB30BaHUS KOMIUIEKCHBIX COEIMHEHUHN AJIs ONIPEETICHUS
3JIEMEHTOB.

Hanummre xumudeckue GopMyIibl BOKHEHIITUX KOMILJICKCOHOB.

KakoBbsl ocooenHOCTH B3anmoaeicTBus DJ[TA ¢ nonaMu MeTamioB?

KakoBa nenaratnocts DTA?

KakoBa cBsA3b MEXy peajbHOM, YCIOBHOM U pealbHOM KOHCTaHTAMH YCTOMUYHUBOCTH
TPUJIOHATOB METAJIJIOB?

Kakum 006pa3oM paccunTbiBaeTCsl MOJsipHast Macca 3kBuBaneHTa DJJTA?

BriBenute Gpopmyiy muis pacdeTa MOJIBHOM JI0JIM HOHA Y4 YCIIOBUSAX
MPOTOHUPOBAHUSI.

BriBenute Gpopmyiy s pacdeTa MOJIBHOH JTOJIM METAJJIa B YCJIOBHUAX MPOTEKAHUS
KOHKYPUPYIOIIEH PeaKIMi KOMILIEKCOOOPa30BaHMUS.

Pacuer kprBOM KOMINIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

@akTOphl, BIUAIOIINE HA BEINYMHY CKAUKa HA KPUBOW KOMIUIEKCOHOMETPUYECKOTO
TUTPOBAHUA.

MeTaninoxpoMHble HHANKATOPBL. MeXaHu3M UX JIeHCTBUS, TpEOOBaHUS K UHIMKATOPAM.
[IpuBenuTe mpuMeEPHl METAUIOXPOMHBIX WHIUKATOPOB.

Kak M0>XHO MOBBICUTh CEIEKTUBHOCTh KOMILIEKCOHOMETPUYECKOTO TUTPOBAHHUS?
[IpuroroBnenue u cranaaptusaiusa pabounx pacrsopos J/TA.

OOBbsICHUTE CYITHOCTD MPSIMOT0, 0OPATHOTO U BBITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHus. [IpuBennre npuMepsl MpUMEHEHHS
OCHOBHBIX TPUEMOB TUTPOBAHHUS JIJIs1 ONIPE/IETICHUSI KATHOHOB U aHUOHOB.
TpebGoBanust k BecoBoit hopme 1 PopMe OCaKICHHS.

VYcnoBus MoydeHus KPUCTAIMYECKUX U aMOP(HBIX OCAIKOB.

[TonsiTie 06 OTHOCUTENILHOM MEPECHILIEHUH U €r0 BIUSHUHN HA MIPOLECC MOTYUSHUS
OCaJIKOB.

[IpombiBaHME OCaaKOB. Y paBHEHHE MPOMBIBHOM XUJKOCTU. TpeOOBaHMs K TPOMBIBHBIM
KUJKOCTSIM.

Pacuer konmuectBa ocagutens. TpeGoBaHUS K OCATUTEISM.

[IpuunHbI 3arps3HEHUST OCAIKOB.

PeiiTuHroBasi KOHTpOJIbLHasi padbora NeS

10 TEMC «Cnexmpocxonuttecxue Memoobl aHanusd. Aﬁcopﬁuuonnaﬂ CREKMpPOCKOnUu»

1.

3.

B3auMopeiicTBue BemecTBa C IJIEKTPOMArHUTHBIM HM3JIy4Y€HHEM B BHIUMOM U Y@
001acTAX CHEeKTpa.

[losicHuTe 3HayeHWE CIHEAYIOIINUX IOHATHWA: DHEPreTUYECKHE YPOBHH, OCHOBHOE
(HOpMaJIbHOE) COCTOSIHUE, BO30Y)XJIEHHOE COCTOSHHE, IOIJIOLIeHHEe, HCIyCKaHue,
¢$oTOH, ANTMHA BOJIHBL, YAaCTOTA, BOJHOBOE YHCIIO, CIIEKTPaAJIbHAS JIUHUS, HHTEHCUBHOCTD
CIIEKTPAJIbHOM JIMHUHU, 3aCEJICHHOCTb DHEPreTUYECKUX YPOBHEH, CIIEKTpP IOIJIOLICHMUS,
CIIEKTp HCITYCKaHHSL.

OOBsCHUTE MPOUCXOXKICHNUE CIEKTPOB MCIYCKaHUS (IMUCCHOHHBIE) M IOTJIOIICHUS
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(abcopOIIMOHHBIE) AaTOMOB, MOJIEKYJI, HOHOB, SII€p C O3ULUN KBAHTOBOU TEOPHH.
Kakume Tumpl mepexolgoB B MOJIEKYJIE€  BBI3BIBAIOTCS  IOIJIOUICHHEM  a)
yIBTPapuOIECTOBOTO, 0) BUIUMOTO, B) HHPPAKPACHOTO H3ITYICHUS?

Kakue U3 yKa3aHHBIX YaCTHII HMEIOT B CIIeKTpe NuHHH, a Kakue nonocs: K', Na, CO,
Ar, Ny, Ba(OH)z, MnO4 ,CH3 ?

OCHOBHOH 3aKOH IOIVIONIEHUS 3JEKTPOMArHUTHOIO M3Jy4eHHUs. ENMHUIBI U3MepeHus
KOd((UITMEHTA TTOTIOIICHUS.

Ou3nYecKuil CMBICI MOJIIPHOTO K03 PUIIMEHTa MOTJIOMICHHUS.

Kakumu BenuuMHAMM XapaKTEpHU3YIOTCS I0JIOCHl IOIVIOIIEHHS B MOJIEKYJISIPHBIX
abcopOunoHHbIX crnekTpax? Kakas pasHuiia Mexay UCTHHHBIM U CPETHUM MOJISIPHBIM
KOA(HUITUEHTOM TOTIIOIICHHS?

HazoBuTe oOCHOBHBIE NPUYMHBI OTKJIOHEHHMs] OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUIECKOM METO/IE aHAIIN3A.

CriekTp NOTJIONIeHHS U OCHOBHBIE (DOPMBI €r0 MpeICTaBICHUS.

Byner nu HaGmonaTbes UISL KQKIOTO U3 MPUBEACHHBIX HIDKE PACTBOPOB OTKJIOHEHHE
oT 3aKOHA byrepa-JlamGepra-bepa u Kakoe:
OTPULIATENIBHOE,  IOJOXKHUTENbHOE?  pacTBOp  €1ab0il  KUCJIOThHI,  IOIJIOIIAET
HeauccoruupoBanHas Qopma; pactBop akBakomiuiekca M(H0),, Haxopmsmierocs B
paBHOBeCcHH ¢ KoMIuiekcoM ML, nornomiaer akBakOMILIEKC.

[Ipy kakux [IWMHAX BOJH  CIEAYEeT  M3MEpATh  ONTHYECKYH  ILIOTHOCTH
pacTBOpoB  Ipu  (POTOMETPUYECKOM  aHAIM3€ CMECH  BEIECTB, €CIH  HUX
CIIEKTPBbI MOTJIOLEHUS HAKJIAIbIBAIOTCS APYT Ha Apyra?

[aiite onpezneeHre ONTUYECKOM INIOTHOCTH, IOTJIOLIECHHUS, IPOITYCKAHUSA. Y KaXUTE
B3aUMOCBSI3b MEXAY ’TUMHU BETUYMHAMU.

Kak wu3meHuTcs onThueckas IUIOTHOCTh M IPOIYCKAHHE PACTBOpa, €CIH €ro
KOHLIEHTpalusl YMEHbIIUTCS B 2 paza?

VYkaxuTe Auana3oH JJIMH BOJH BUAMMOM 00JacTH CIIEKTpa.

[Tepeuncnure OCHOBHBIE CITIOCOOBI MOHOXPOMATH3AIUU H3ITYUCHHUS.

Kakne ycTpoiicTBa MOTYT CIIY)KWUTh IETEKTOpaMH M3JIy4eHus B BuaumMon u YO
obmactsx?

KakoB mpuHmun mnoadopa cBETOQMIBTPOB IMpPH MPOBEIECHUU (POTOMETPHUUECKHUX
U3MEpEHUT?

Cxema ®OKa.

OCHOBHBIE OTJIIMYUS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPUMETPOB.

OcHOBHBIE THIIBI KPUBBIX (POTOMETPUUYECKOTO TUTPOBAHUS.

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

MeTtoapl onpeneneHus CTEXHOMETPUYECKUX COOTHOLIEHUH B MOJIEKYJIaX KOMILJIEKCHBIX
COCTUHEHUH.

Onpenenenue KOHCTaHT YCTOWYUBOCTH KOMILIEKCHBIX COCIMHEHUN
CHEKTPO(YOTOMETPUUECKUM METOIOM.
Omnpenenenue KOHCTaHT KHUCIIOTHOCTH (ocHOBHOCTH) pEareHToB

CHEKTPO(YOTOMETPUUECKUM METOJIOM.

Ha opmHom pucyHke B  KoopaMHaTax  A-A  n300pa3uTe  MPOU3BOJIBHBIN
CHEKTp TIOMIOMIEHUS (OTOMETPUPYEMOro  pacTBopa (MMeeT OJHYy IIOJIoCy
MIOTJIOIIEHHS) U CIIEKTP MOTJIOLIEHNS CBETO(UIBTPa, HEOOXOAUMOTO I aHAJIN3a ITOTO
pacTBopa.

Kakue 3aKoHBI JieXaT B OCHOBE CIIEKTPO(OTOMETPHUUECKOTO OIpPENeNeHUs] KOHCTAHT
XUMHYECKUX PAaBHOBECUI?

OnTuueckast MIOTHOCTh pacTBopa Kodpemna (M = 212,1), comepxkamero 1,000 mr
npotoHupoBaHHOM Gopmbl kKodenna B 100,0 mi, paBra 0,510 mpu asmmHe BOIHBI 272 HM
( 1 =1,0 cm). HaBecky pactBopumoro kode 2,500 r pactBopmiu B 500,0 M BOIBI
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AnukBoty 25,00 mi ocBeTnmiM craHAapTHbIMH TpuemMamu U go06asuB 0,1 M HySOa,
pazb6aBmwiu 10 500,0 Ma. OnTryeckasi TIIOTHOCTh ATOTO PAacTBOpa B TEX K€ YCIOBHUSIX
paBaa 0,415. Paccuurtaiite MONSpHBIA KOI()(UIMEHT MOTIOUICHUs KO(pEeruHa M ero
coaepxanue (T/Kr) B Kode.

Monsipublii K03 (UIIMEHT MOTJIOMIeHUsT KoMIulekca Be ¢ anermnaneronoM npu 295 HM
paBeH 3,16.10% mmoms™ em™ . Kakoe MuHHManbHOE conepxxanue Be (% macc.) MOxkHO
onpeaenuts u3 Hasecku 1,0000 r, pacrBopennoit B 100,0 mu, npu wusmepeHun
ONTHYECKON IIoTHOCTH Ha crekTpodoromerpe npu |=10,0 cm. MunumansHOE
3HAYCHHUE OINTHUYECKON IUIOTHOCTH, KOTOPOE MOXKHO HM3MEpPUTh C HEOoOXOIUMOU
TOYHOCTHIO, cunTath paBHbM 0,010. M.Mm.(Be)=9,01.

Ontuueckass tiotHocte 0,15 M mukpara Hatpus B 1M NaOH, o0ycnosiennas
MIOTJIOIICHUEM MMUKpaT-HoHa (MMKPUHOBAs KUCI0Ta HEe morjiomaet) paBHa 0,419. B Tex
ke ycJoBUAX onTudeckas miotHocTth 0,30 M pacTBopa MMKPUHOBOM KHCJIOTHI paBHA
0,531.PaccunraiiTe KOHCTAaHTY KUCIOTHOCTH MUKPUHOBOU KUCIIOTHI.

Ha uem ocHOBaHa uaeHTH(UKALUS BEIIECTB CIIEKTPAIbHBIMI METOJaMU?

Cxema MHK-cnexkrpodoromerpa. OCHOBHBIE OTJIMYHMS OT CIEKTPO(HOTOMETPOB B
Buaumon u MK-o0nacTax.

Bzaumopeiicteue BemectBa ¢ MK-uznydenwem. BanentHeie u nedopmannoHHbIC
KOJIeOaHusI.

Kone6anwus, aktuabie B UK-cniektpe.

[TonsiTue O AUMONBHOM MOMEHTE OTIENbHBIX XMMHMUECKHUX CBSI3€H U JUIOJIBHOM
MOMEHTE MOJIeKyJ. M3MeHeHne AUMoIbHOr0O MOMEHTa MOJIEKYIN 3a CYET BAJICHTHBIX U
neGOpMalMOHHBIX KOJIEOaHUI aTOMOB.

Ocnosuble Tl geTektopoB UK-u3nyuenus. Mctounnku UK-uznyuenus.

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

[Tpuuunbl oTKIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa mnpu B3aumonelcTBUn
BEIICCTB ¢ UK-u3nyyenuem.

Crioco6bI moAroTOBKH Mpo0 K aHanu3y B merone MK-criekrpockonum.

[Tpunuun metona AAC. Cxema aToMHO-aOCOPOLIMOHHOTO CIIEKTPOMETPA.

OcHoBHbIE UCTOYHUKH H3TydeHUs B MeTosie AAC.

Atomuzatopel B Merone AAC. Ilpoueccel, mporekammue B aTOMHU3ATOpA.
[Tpeumy1iecTBa AMEKTPOTEPMUYECKON aTOMHU3ALUH TTEpE] IJIaAMEHHOM.

OcHoBHBIE UCTOUHUKH TorpemHocTeil B MeTosie AAC u crioco6sl 60pbOBI C HUMHU.

PeiiTuHroBasi KOHTPOJIbLHasi padoTa Ne6

1o reMe «Cnekmpockonuueckue mMemoosvl aHanu3a.
Memoowvt ImuccuoHHOll CNeKMPOCKORUL

[TpoucxoxaeHne JUHEHYaThIX aTOMHBIX CIEKTPOB HCHyCKaHUs. OOBSICHUTE, MOYEMY
HYMHMCCHUOHHBIN CHEKTP ropas3zio ClIoKHee aOCOPOIIMOHHOTO.

CylrHOCTh  aTOMHOTO SMHCCHOHHOTO CHEKTpaJbHOro aHanm3a. Cxema mpubdopa.
Criexktporpadsl ¥ CIIEKTPOMETPHI.

OcHOBHBIE aTOMU3ATOPHI U UCTOYHUKH BO30YkeHUs B Metoze DCA.

KauectBennsiit 9CA. Pacumdposka criektpos. [locneanue 1uHum.

Kakne 92yeKTpOHHBIE TEepexonbl Ha3bIBAKOTCA pe3oHaHCHbIMU? Ilouemy mnpum
ONpEACICHUN DJJIEMEHTOB B  IJJAMEHHO-DMHUCCHOHHOM  QHAJINW3€  HCIOJB3YIOT
PE30HAHCHBIE JIMHUM, COOTBETCTBYIOIIME TIepexoJaM C MEepBOro BO30YXIAEHHOIO
ypoBH:?

B kakyto o0nacth cnekTpa OyIyT CMeIaThCsl pe30HAHCHBIE JIMHUU B CIIEKTpax aTOMOB
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B paaxy Na—Mg—-P?

[Touemy 1yisi KaueCTBEHHBIX  AHAIUTUYECKUX  ONpEAENCHUH  PEeKOMEHAYIOT
MCII0JIb30BaTh AYTOBOH pa3psj, a 1Ji1 KOJIMYECTBEHHBIX - HCKPOBOM?

[Ipu kakoM cmocobe reHepanuu (MjIams, Jyra MOCTOSHHOTO TOKa, MCKpa)
CHEKTpaJbHbIEC TUHUU OynyT mmpe?

[IpuronHa M Ayra THOCTOSHHOTO TOKa WJIM BBICOKOBOJBTHAsT MCKpa B KadecTBe
HEIJIAMEHHOTO aTOMHU3aTopa B aTOMHO-aOcopOIuoHHOW crektpomerpun? OTBer
MOTHUBUPYHUTE.

Kakoil u3 METONOB NPUTOAEH I IIPOBEACHMS IIOJHOTO KAayeCTBEHHOI'O aHaIM3a:
ATOMHO-PMHUCCHOHHBIN WJIH aTOMHO-a0COPOIIMOHHBIN?

Kakue dakTopsl BIUAIOT Ha CTETIEHb aTOMHU3AIMH BEIIECTBA B IJIAMEHU ?

Kakoit IPOLEHT aTOMOB OTIpeIESIEMOTO AJIEMEHTa y4acTBYeT B
(GOopMHpOBaHUM  AHAIUTUYECKOTO  CUTHalIa a) B IUIAMEHHOH SMHCCHOHHOMN
CIIEKTPOMETPHH, 0) B aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHUH B TUIAMECHH?

Kak yBenuuuTh OUCCOIMALUIO OKCUAOB M THIPOKCHIOB METAJIOB, 00pa3yromuxcs B
niameHu?

Kak Bnusier noHu3anus aTOMOB B IIJIJaMEHHM HA PE3YJIbTAThl ONpEAEICHHUS AJIEMEHTA a)
ATOMHO-3MHCCHOHHBIM METOJIOM, 0) aTromMHO-abcopOuMoHHBIM MeTtofoM? Kakumu
IpUEMaMU MOKHO MOJaBUTh MOHU3ALINIO aTOMOB?

Kakue roprounme cmecu HCHIONB3YIOT ISl OINpeAeieHHs IIEIOYHBIX M IIEI0YHO-

3eMEJILHBIX 3JIEMEHTOB METOIOM IMUCCUOHHOU dboromeTpun
miaMeHu?
Kaxkon u3 JIBYX METO/IOB: IJIAMEHHO-3MUCCUOHHBII AN aTOMHO-

abcopOLMOHHBIN MpeanouTHTeneH npu onpeacnennu K, Ba, Be, Ti, V?

Uro Takoe BHYTpeHHUH cTanaapt? st yero ero ucmosib3yor?

Kakum TpeOoBaHUSAM JOJKHA YIIOBJIETBOPATH TOMOJIOTHYECKast napa
TuHUN?

VYpasuenue Jlomakuna-Illeiibe. @akTophl, BIUAIONIME HA WHTEHCHUBHOCTH OTHAEIHHOU
CIEKTPaJIbHOM JTUHUH.

[ToueMmy B MeToAe AaTOMHOM SMHUCCHOHHON  CHPEKTPOCKONHUU  HUCHOIB3YIOT
OTHOCHUTEJIbHYI0 HMHTEHCUBHOCTb CIEKTPAJIbHON JIMHUU? HazoBute ycnoBus
TOMOJIOTUYHOCTH CHEKTPAIbHBIX JTUHUH.

HazoBure ¢dakropsl, BIusONIME HA UHTEHCUBHOCTD CIIEKTPAJIbHOM JIMHUU.

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

Ha yem ocHOBaH KayeCTBEHHBI aHalU3 B PEHTIEHO-()JIYyOPECLIEHTHOM METO/E
aHanmu3a? KakoBbl 0COOEHHOCTH B3aUMOJICMCTBUS BEIECTBA C PEHTIC€HOBCKUM
u3Iy4yeHuem?

Yro Takoe NepBUYHOE PEHTIEHOBCKOE n3nydeHue? Topmo3Hoe nznyuenue? Bropuunoe
bayopeciieHTHOE U3ydeHue?

Kakue mapameTrpbl CBs3aHbI C KOHIEHTpalMel B METO/E PEHTTeHO-(hIyOopeClieHTHOrO
metona ananu3a? Kakue Bbl 3Haete cnocoObl mnepexoma ot BenuuuHbl AC K
KOHIIEHTPALlUU B 3TOM METOJE?

[Touemy wucnonb3o0BaHHE PEHTTEHOBCKOTO M3JIy4YE€HMsI HanOojiee 1eaecooOpa3Ho s
TSKEJBIX 3JIEMEHTOB?

Cxema peHTreHo-(GIIyopeceHTHOrO aHaIu3aTopa.

OcHOBHBIE THUIIBI AETEKTOPOB PEHTTEHOBCKOT'O U3JIyYE€HHUS, UX IPUHLIMII JCHCTBUS.
JIroMuHecCIIEHIHS. [Ipupona mromMuHECHIEHTHOrO wu3mydeHus. Kimaccudukamms
JIOMUHECLEHIINY 10 IJIUTEIBHOCTH CBEUEHMUS.

Huarpamma S16nonckoro. Buytpennss kousepcusi. KonebarenbHast penakcanusi.
[Touemy criekTp pyopecreHIIMy He 3aBUCUT OT JUIMHBI BOJIHBI BO30YKJaIOIIEro cBera’?



33. OxapakTepu3yiTe OCHOBHbIE MEXaHU3MBbI (PITyOpECIICHIINH.

34. Kakue BemecTBa 0071a1al0T CIIOCOOHOCTHIO (hTyOpECIIMpPOBaTh B BOJIHBIX pacTBOpax?

35. 3akon Crokca-Jlommens. [IpaBuio 3epkanbHoOi cumMmeTpun JIeBmmHa.

36. DOHepreTMUecKUii W KBAHTOBBIM BbIXOJ (IyOopecUeHIUH, HUX 3aBHUCUMOCTb OT
pa3IuYHbBIX (PAKTOPOB.

37. Uto Gomplne: Y3HEPreTHISCKUN WIH KBAaHTOBBIN BBIX0 (hiyopectieHIuu? [Touemy?

38. Tymenue TIOMHUHECUEHIIMH: KOHLEHTPAIIMOHHOE; TEMIIEpaTypHOe; OOYyCIOBICHHOE
MIOCTOPOHHUMHU BEIIECTBAMHU.

39. KadyecTBEeHHBIH TIOMUHECIIEHTHBIN aHAIIN3.

40. KonnyecTBeHHBIN JTIOMUHECIICHTHBIN aHaiu3. JIIOMMHECIIEHTHOE TUTPOBAHUE, KPUBbHIE
TuTpoBanus. OayopecieHTHbIC HHIUKATOPHI.

41. ITpuGops! B MOMUHECHIEHTHOM aHanu3e. Cxema ¢uryopumeTpa.

42. Yem oObscHsieTCs O0siee BHICOKAs CEJICKTUBHOCTH JJIOMUHECIICHTHBIX METOAOB aHAIN3a
no cpaBHeHHIO ¢ (Qoromerpuueckumu? Iloyemy duryopecueHTHbIE METOJBI aHAIM3a
qyBCTBHUTEIbHEE (POTOMETPHUCCKHUX ?

43. Tlouemy mpu  GIIyOpeCUEHTHBIX ONPENETICHUSX MNPEIbSABISIOT  MOBBIIICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

44. Tlouemy BHJ crieKTpa (IIyOpPECICHIIMM HE 3aBHCUT OT JUIMHBI BOJIHBI BO30YKIAIOIIETO
U3ITy4eHus?

45. Tlouemy rpagyupoBOYHBIA Tpaduk Npu (HIYOPECUEHTHBIX OIpENeICHHUSIX JUHEEH B
OTrpaHMYEHHOM MHTEpBaJle KOHIIEHTpALUii?

46. Kak U3MEHSETCS WHTEHCUBHOCTD (bayopecueHIIIN npu MOHIKEHU U
TeMIepaTypbl?

47. Tlouemy JamMmy HaKaJUBaHUS PEIKO HCIOJB3YIOT B  KAaueCcTBE HCTOYHHKA
U3JTy4eHUs B PIIyOpPECHEHTHOM aHan3e?

48. Kakue XapakTepUCTUKH JIIOMHUHECLIEHIIMU 3aBUCAT OT JJIMHBI BOJHBI BO30YKIAIOLIETO
CBeTa U mouemy?

49. Yto OGonbliie: KBAHTOBBIN WM SHEPreTHUECKUid BhIXxo uyopecteHnuu? [Touemy?

50. [IpuMeHeHne SMUCCHOHHBIX CHEKTPAIBHBIX METOJOB aHalM3a, MX CpPaBHHUTEIbHAs
XapaKTepPUCTHKA.

PeiiTnHroBasi KOHTpOJbHas padora Ne 7
ITo Teme «J1eKTPpOXUMHUYECKHE METOAbI AHAIHU32)

1. DnexTpoxumuueckas sdeilka. ['anbBaHMYECKHH 3J€MEHT. DIEKTpOJIUTHUEcKas sueika.

PaBHOBeCHBIE M1 HEPABHOBECHBIE IIPOLIECCHI B AEKTPOXUMHUYECKUX STUCHKAX.

ONEKTPObl CPABHEHUSI U H3MEPUTEIbHBIE DJIEKTPOIBI.

3. NoHOOOMEHHBIE U 3IEKTPOHOOOMEHHBIE AJIEKTPOAbI B MOTEHIIMOMETPUHN. MeTanandecKkue
anexktpoasl I u Il pona.

4. OnuumTe NpUHIKI paboThl XJIOPCEPEOPSHOTO U KAIOMEIBHOI0 3JIEKTPOJIOB.

Hanumure ypaBHeHHE peakinu, MPOTEKAoMEed Ha XJIopcepeOpssHOM (KaTOMEIbHOM)

JJIEKTPOJIE U ypaBHeHHE HepHceTa, onmuchIBarolee NOTEHIMAN 3TOT0 JIEKTPOa.

6. KakoB nmpuHIMI 1eHCTBHS METALTHYECKUX JIeKTpo1oB 1 pona? Kakue MeTasuibl pUTOIHEI
JUIS1 U3TOTOBJICHUSI UH/IUKATOPHBIX 3JEKTPOI0B?

7. Pemokc-anexTpoibl, uX nmpuMeHeHne. UTo Takoe “XWHTHAPOHHBIN 3JIEKTPOA” | JJII KaKUX
LeJIel OH IpUMEHseTCs?

8. M3o0Opa3uTe cXxeMaTHYHO SYEHKY, COCTOSMIYIO M3 HACBIIICHHOTO KaJOMEIBHOTO AIIEKTPOAa
(kaTom) ¥ BOAOPOJHOTO MEKTPoa (aHOM), MO3BOJISIONTYI0 N3MepATh pH pacTBopa.

9. UYrto Takoe MOTEHITHAIT KHUJIKOCTHOTO coenHeHns? Kak ero cBectd K MUHUMYyMY?

10. Kak ycTpoeH MeMOpaHHbII (MOHCEIEKTUBHBIN) 3JeKTpoa?

11. Kakue tunbsl MeMOpaH NPUMEHSIOT AJI1 U3TOTOBJICHUSI HOHCENEKTUBHBIX ANEKTPOI0B?

12. Yto Takoe Tra304yBCTBUTENbHBIC 3J1€KTpoabl? IlpuBenuTe mpuUMepsl 3JEKTPOJOB IS
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onpeaenenust COy, SO, u HF u onumuTe npuHIUI UX paboTHL.

13. Ilouemy pH-4yBCTBUTENBHON SBISIETCA TOJIBKO XOPOUIO BBIMOYEHHAs CTEKJISHHAs
MeMOpaHa?

14.Yto Ttakoe noreHuuan acummerpun? KakoBbl BO3MOKHbBIE IPUUMHBI €I0 BOSHUKHOBEHUSA?

15.Ha30BHUTE OCHOBHBIE HCTOYHHUKH OIIMOOK NIPpU U3MepeHNH pH CTEKISTHHBIM 3JIEKTPOIOM.

16.Yto Takoe hepMEHTHBIE JIEKTPOIbI U TS KAKUX 1ieJIeil OHM UCIIOJIb3YI0TCA?

17.1lpuBeaute npuMepbl HHAUKATOPHBIX 3JIEKTPOAOB JUIsl TOTEHIIMOMETPUUECKOTO TUTPOBAHUS
C HCIHOJb30BAHMEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX; B)
OCAIUTEIIbHBIX PEAKIIUiA.

18. B xakux KOOpAMHATaX MOXHO OCTPOUTh KPUBYIO IIOTEHIIMOMETPHUECKOTO TUTPOBAHUA?

19. Ot xakux (akTOpOB 3aBHUCHUT M KAaKO€ CBOMCTBO XapakTepusyeT Kod(h(UIHEeHT
CEJICKTUBHOCTU MOHCEIEKTUBHOIO JeKTpoaa?

20.Kakum 00pa3oM MOXHO ONpeAeHuTb KOI(PQPUIMEHT CEIEKTUBHOCTH HOHCEIEKTUBHOTO
anekTpoa’?

21. Hanumute ypaBHeHre HUKOIBCKOTO M MOSICHUTE CMBICT BXOASALINX B HETO BEJIMYHH.

22. Kakue 0CHOBHbIE IPUUMHBI TOJSIPU3ALUH 31EKTPo 0B Bbl 3HaeTe?

23. BeiBenuTe ypaBHeHHE ToJisiporpaduueckoil BoaHBL UTO Takoe MOTEHIUAT IMOJYBOJIHBI U
[IOYEMY OH XapaKTEpU3yeT IPUPOLYy AeHoaspusaTopa?

24. Kakoii mapameTp B METOJE BOJBTAMIIEPOMETPUH CBsI3aH C KOHIICHTpalueil BemiecTBa?
Kakue crioco0sl ornpenenenus KoHueHTpauun Bel 3Haete?

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

26. Yem o0ycioBJeHa BBICOKAs 4yBCTBUTEIBLHOCTD MeToJa WHBEPCUOHHOU
BOJIbTaMIIepoMeTpun?

27. Yem onpenenseTcs BUJ KpUBOI aMnepoMeTpuyeckoro TuTpoBanus? [Ipusenure npuMepsl.

28. Kak ycTpoeH Kamarouuii pTyTHBIH 3JI€KTPOJI M KaKOBBI €r0 JJOCTOMHCTBA M HEJJOCTATKH?

29.Ilouemy B KadecTBE HOJSAPU3YEMBIX 3JEKTPOJOB B METOAE BOJIbTAMIIEPOMETPHUU
UCIOJIB3YIOT 3JIEKTPO/Ibl C MAJIEHbKOM MOBEPXHOCTHIO?

30. Hanumure ypaBHeHre MnbKoBHYA U TOSCHUTE CMBICT BXOASIIMX B HETO BETMYHH.

31. [Touemy mpOBEACHUIO H3MEPEHHWH B METOAE MoOJsiporpaduu MemiaeT pPacTBOPCHHBIH
kuciopoa? Kak ot Hero uzbasistorcs?

32.J171st 4ero UCIOIB3YIOT B METO/IaX BOJIBTaMIIEPOMETPHUN (DOHOBBIN AIIEKTPOIUT?

33. lng kakux 1nenedl B METOAAax NPSAMOM IOTEHIMOMETPUH HCIOoNb3yeTcs (HOHOBBIM
AIEKTPOITUT?

34. Ot kakux (pakTOpOB 3aBUCUT BEIMUMHA MTOTEHIIMANIA TIOTYBOJIHBI?

35. [Touemy B BOJIBTAMIIEPOMETPHH CHJIAa TOKA JOCTUTAET MpeAeTbHOro 3HadeHus1? OT Kakux
(akTOpPOB 3aBUCHUT BEJIMYUHA MPEIETBbHOrO TOKa?

36.0OcHOBHBIE TIPUEMBI AMIIEPOMETPHUECKOTO THUTPOBaHU. KpHBBIE aMIepoMETpUYECKOTO
TUTPOBAHUS.

37.Chopmynupyiite 3axons Dapayes.

38.M3MepeHre KOIUYECTBA 3JIEKTPUUECTBA B KYJIOHOMETPUUECKOM TUTPOBAHHH.

39.IIpuBenuTe MpuUMep rPaBUMETPUIECKOTO KYJIOHOMETpa (Ta30BOT0, THTPAIIMOHHOTO).

40.Yepe3 mociie0BaTeIbHO COEAMHEHHBIE MEPHBIN U cepeOpsSHbIM KyJTOHOMETPBI MPOMYCTUIH
1 Kn snexkrpuuectBa. Kakoro metania BIACIUTHCS OOJIBIIE U BO CKOJIBKO pa3?

41.Paccuutaiite BpeMs, HeoOxoaumoe ans Beiaenenus 99,9% Cd uz 20,0 ma 0,1 M CdSOg4
aneKTposin3oM npu cuie Toka 0,1 MA mpu Bbixoje 1o Toky 100%.

42 Yto Takoe BIxoA 110 ToKy? Uto o3Hauyaet 100%-HbIi BBIXO[ 11O TOKY?

43 . Kakue THUTBI XHMHYECKHX PEAaKIHid MOXHO HWCIIOJb30BaTh B KYJIOHOMETPHYECKOM
TUTPOBAHUN?

44 Kak ompeneinuTb  KOJIMYECTBO JJIEKTPUYECTBA B METOAE MPSAMON KyJIOHOMETPHUH
rpapuueckuM merooM Mak-Hesuna-beiikepa?

45.Kakue mnpoOsieMbl, XapaKTepHbIE AJs KJIACCUYECKOW TUTPUMETPUH, YCTPAHSAIOTCS MpU
MCIIOJIb30BAaHUU JIEKTPOrE€HEPUPOBAHHBIX TUTPAHTOB?



46.Kak MOXHO YCTaHOBUTH KOHEI] KYJIOHOMETPHUYECKOTO TUTPOBAHHS?

47.C xakoil 1eabto MPOBOJAT MPEIBAPUTENBHBIN IEKTPOIU3 B METO/IE KYyJIOHOMETPUIECKOTO
TUTPOBaHUA?

48.1IpuBenuTe NMpUMEphl KyJIOHOMETPHUUECKOTO TUTPOBAHHUA: &) JIEKTPO-T€HEPUPOBAHHBIMU
OKHCIUTENSAMH; 0) 3JIEKTPOreHEPUPOBAHHBIMH BOC-CTAHOBUTEISIMHU; B) C HCIOJIH30BAHUEM
peaKkuMi OCaXJIEHHsI U KOMIUIEKCOOOpa30BaHus; I') ¢ MCIOJIb30BAaHUEM PEaKLUN KHUCIOTHO-
M3MEPEHUS?OCHOBHOT'O B3aUMO/ICHCTBUS.

49.Kakue (pakTopbl BIUSAIOT Ha KAY€CTBO BECOBOM (POPMBI B METO/IE AIEKTPOrPaBUMETPUH?

50.CymHocTh MeTOZIa BHYTPEHHETO AJIEKTPOJIN3a, €r0 JOCTOUHCTBA U HEIOCTATKH.

51.IIpumeHeHne MeToia AIEKTPOrpaBUMETPUH JUIsl pa3ieieHNs U KOHIEHTPUPOBAHHUS.
52.KakoBbI orpaHMueHHs METOa AeKTporpaBumMeTpun? Kakumu npuarHaMu OHH BBI3BAaHBI?
53.Kakue (akTopsl BIMSIOT HA BEIMYUHY YAEIbHON 3JIEKTPOIPOBOJHOCTH pacTBOpa?
54.M300pa3uTe cxemy YCTaHOBKH ISl U3MEPEHUs DIIEKTPOIPOBOTHOCTH PACTBOPOB.

55.0r1 Kakux (pakTopoB 3aBUCUT (OpPMa KPUBOW KOHYKTOMETPHUUECKOT0 TUTPOBAHUSA?

56.Kakme  TpeOOBaHUS  MPEOBSABIAIOTCS K PEAKIHSIM, UCIOJB3YEMBIM  JUIS
KOHIYKTOMETPUYECKOTO TUTPOBAHUS?

57.0npenenenne KOHCTAHT PABHOBECUSI METOJIOM KOHyKTOMeTpuu.[Ipumepsr.

58.Kakue nonsl 00671a/1a10T caMOi BHICOKOM MOABHKHOCTBIO? [Touemy?

59.Kako#i BuJ MMeeT KpuBasi KOHAYKTOMETPUYECKOTO TUTPOBAHUS CMECH CHJIBHOW W ciaboi
kucnoThl? OT yero 3aBUCUT opMa TaKol KpUBOit?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxHo
T hepeHIIMPOBAHHO OIpeNIeNIUTh coJiepKaHue o0oux KOMIIOHEHTOB
KOHAYKTOMEeTpudeckuM THUTpoBaHueM pactBopom HCI? Kakoii BuJI HMEIOT KpHBBIE
TUTPOBAHUS cMecei?

PeiiTuHroBasi KOHTpoJIbHasi padora Ne§
ITo Teme «Xpomarorpadpuueckue MmeToabl aHaIu3a. Macc-ClieKTpoMeTpus.
XpomaToMacc-ClIeKTPOMETPHUS»

1. Kakum o6pa3om kiaccuuuupyroT xpomarorpaduyeckre MeTo bl aHanuza?

2. Hapucyiite xpomaTorpammy cMmecH coenuaennii A,B u C mpu ¢ppoHTaIbHOM criocobe
HOJy4YeHHUs1, €CIH KO HUIMEHTH! pacipeeseHHs yBenuunBatoTcs ot BemecTtsa A k C.

3. Kakne BenmumHBI XapakTepu3ylOT 3(p(eKTHBHOCTE Xpomarorpaguueckor KOJOHKHU?
Kakum 06pa3om ee MOKHO NOBBICUTB?

4. Kakum o0pa3oM 3aBUCHUT BpeMsl yIEPKUBAHUS OT pACTBOPUMOCTH 3TOTO COEAMHEHHUS B
MOJIBIKHOM (paze?

5. Uro Takoe «MepTBOE BpeMsl yIAEp>KUBAHU»; OTHOCUTEIbHBIN yepKUBaeMblii 00BEM?

6. Kax oneHuBaroT 3ppeKTUBHOCTH pa3zeieHus B XxpoMaTorpapuu?

7. Kakum 00pa3oM BIUsET CKOPOCTh MOTOKAa Ha 3(PGEKTUBHOCTH XpoMaTorpaduueckoit
KOJIOHKH C MO3ULIMNA KNHETUYECKON TEOpUH?

8. Harmmmmre ypaBaenue Ban-/leeMTepa u MOSICHUTE CMBICT BXOJISIIMX B HErO BEJTMYHH.

9. M3noxuTe OCHOBHBIEC MOJIOKEHUS KOHLETIIIUN TEOPETHUECKUX TApEJIOK U €€ OCHOBHbBIE
HEJO0CTaTKHU.

10.IToctpoiite rpaduk 3aBucumoctu BenuuuHbl BOTT oT ckopocTu motoka B ra3oBOi
xpomarorpadumu.

11.Kakue mapaMeTpbl UCIOIB3YIOTCS A WACHTU(HUKAIMK BELIECTB B METOJIE T'a30BOii
xpomatorpaduu?

12.HazoBuTe OCHOBHBIE IpPUEMBI MEpPexojia OT BEJIWYMHBI AHAIUTHUYECKOTO CHTHajla K
KOHIIEHTpAllMU B MeTOax ra3oBoil xpomarorpapuu u BOXKX.

13.B kakux ciay4asx B KOJIMYECTBEHHOM XpOMaTOrpaUuecKoM aHaU3€ HCIOJIB3YIOT
riomasas nuka? Beicoty muka?

14.HazoBuTe OCHOBHBIE MapaMeTpbl, UCIOIb3yEeMbIe Ul KOJIWYECTBEHHBIX M3MEPEHUN B



xpomarorpaduu.

15.13noxuTe CyIHOCTh MeTo/Ia uaeHTHuKanuu no Kopauy.

16.1300pa3uTe MpUHIMIHAILHYIO CXEMY ra30BOT0 XxpoMartorpada.

17.Ha3oBuTe OCHOBHBIE THUIIBI JETEKTOPOB B Ta30BOM xpomatorpaduu. W3noxure
HOPUHIUIB KX PAOOTHL..

18.HazoBuTe OCHOBHBIE THUIIBI JIETEKTOPOB B MeTone BOXX m  um3moxure OCHOBHBIC
NPUHIUIB KX paOOTHI.

19.HazoBuTte 0CHOBHBIE OJIOKH, BXOJAIIUE B CXEMY KUIKOCTHOTO Xpomarorpada.

20. KakoBbI BO3MOKHOCTH | ITpeuMyIecTBa Mmeroaa BOYKX?

21.KakoBa poyib MOJSIPHOCTH HEMOABMXKHOM (a3pl IpHU pa3fesieHUHd OpPraHuYecKux
BELIECTB?

22 Kakue TpeGoBaHMs MPEIbSABISIOTCS K MOABMXHBIM U HEMOJBUKHBIM (pazaM B METOJIe
ra3oBoii xpomatorpaduu?

23.CpaBHuUTE pa3Mepbl XpoMaTorpapuueckux KOJOHOK; 3epeH COpOeHTa; CKOpPOCTh
MOTOKA MOABMKHOM (a3bl B METO/IaX ra30BOM M )KHUIKOCTHOM XpomaTorpaduu.

24 Kakue rmpeuMyllecTBa JaeT MporpaMMHpOBaHHE TeMIlepaTypbl B  Ta30BOH
xpomarorpadun?

25.13n0xkuTe npuHImn uaeHTudukanuu semiects B merone TCX.

26.Ha yeM OCHOBaH KOJIMYECTBCHHBIN aHamu3 B MeTose TCX?

27.Yto takoe ko3 durment Rf? Ot kakux HpakTopoB OH 3aBUCUT?

28.1310KUTE CYIIHOCTh METOJ]a HOHOOOMEHHON XpoMarorpadpuu.

29.Ha30BuTE OCHOBHBIE THIIHI HOHOOOMEHHBIX MaTEpPUAIOB.

30.Uro Takoe oOMeHHasi €MKOCTh HOHOOOMEHHUKA?

31.1310KUTE NPUHIUI METO/1a MACC-CIIEKTPOMETPHUH.

32.IlpuHnunuanbHas cxemMa Macc-crieKrpoMerpa. Monm3arus.

33.IlpuHuumnel pa3ieieHuss HOHOB C pa3iuuHbIMH Maccamu. [IpuHIUN aelcTBUs
MarHMTHOTO MaccC-CIIEKTPOMETpa.

34 Kakum 00pa3oM MOXHO OINPEAETUTh MOJEKYISIPHYI0O MacCcy H  CTPYKTYpPY
OPTaHUYECKOTO BEIIECTBA MACC-CIICKTPOMETPUIECKUM METOIOM?

35.KayecTBeHHbII aHAIM3 W KOJNUYECTBEHHbIE M3MEpPEHHs B METOAEe Macc-
criektpoMeTpuu. O61acT IPUMEHEHHUS.

36.KakoBbI TOCTOMHCTBA ¥ BO3MOXXHOCTH UCKPOBOM Macc-CIIEKTPOMETPUH?

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

38.B kakumx 0O0OJacTIX aHAIUTHYECKOW XHWMHUHU IeJecoo0pa3HO HCIOJb30BaTh Mace-
CHEKTPOMETPHUECKUI MeTO1?

Camocmoamenvhnasn paboma
10 AHAJTUTHYECKOH XuMuM, 4.2 no reme: «IIpodoordop. [IpodGonoaroroska. Meroanl pa3aesieHUs
M KOHLIeHTpUpPoBaHus. KuneTnueckue u TecT-MeTobl AaHATH3A».

1. TlpuHIMn KWHETHYECKMX MeToJ0B aHaimu3a. CKOpPOCTb XHMHYECKOH peakiHH.

@DakTOphI, BIUSIIOLIUE HA CKOPOCTh PEAKIIUM.

TpeboBaHMs K MHAWKATOPHBIM PEAKIUSAM, TPUMEPHI.

MeTo bl TAaHT€HCOB, PUKCUPOBAHHOTO BPEMEHH, (PUKCUPOBAHHOMN KOHIIEHTPALIUH.

Kartanutnueckne KHHETHYECKHE METO bl aHAJIN3a, UX MPUHIIUIT U OCOOCHHOCTH.

®epMeHTH: Tpupoja (epMeHTOB, KiaccuuKaluus, NPUHIOUN UX JEHCTBUS U

IIPUMEHEHNE B XMMUUYECKOM aHAJIMU3E.

6. TecT-MeToabl XUMHUECKOTO aHAIIN3a, UX TPUHIIMIT U TOCTOMHCTBA. OCHOBHBIE PEaKIIHH,
JeKale B OCHOBE TecT-MeTo/10B aHaiu3a. [Ipumepsl TBepapix Hocuteneil. CriocoOsl
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3aKpeIuIeHUs] peareHTOB Ha TBepIoM HocuTene. [IpuMeHeHne TecT-MeTo0B aHaIu3a.
OcHoBHBIE dTarbl aHAM3a. DakTOphl, 00YCIOBIMBAIOIINE BHIOOP METOJAa U METOIHKH
aHanm3a.

Omn6ku mpodootTdopa. PakTOPHI, BIUSIONIME HA BEJIMYUHY OIMHOOK TpodooTOopa.
[IpencraBurensHocts mpoObl. Cokpamenne mnpo0. CrocoObl MOMydeHUus cpenHei
poOkl, MepBUYHAs 00pabOTKa U XpaHEHHE MPOO.

OT60p MpoO rOMOTr€HHOr0 U FETEPOreHHOr0 COCTaBa.

OcHOBHBIEC CIIOCOOBI TepeBoja MpoObl B (HopMy, HEOOXOMUMYIO JJIsl JAHHOTO BHJIA
ananmu3za. Cyxoe u «MoKpoe» o3oiieHue. CIuiaBlieHHE C MJIaBHIMH.

CrniocoObI MHTEHCHU(PUKALIMY TTpoIIecca MPOOOIOrOTOBKH.

OCHOBBI 2KCcmpakyuu Kak MeTojla pas3felieHus W KOHLeHTpupoBaHus. Koncrtanrta
pacrpeielieHus], CTETIeHb U3BJICUCHHS.

@akTopbl, BiIusAOUME Ha A(PQPEKTUBHOCTh OKCTPAKIUM HEOPraHUYECKHX U
OpPraHUYecKUX coenuHeHni. [IpakTrHueckoe NPUMEHEHNE SKCTPAKITUH.

Paznienenue v KOHIEHTPUPOBAHKE C HCTIOJIB30BAHUEM J1€KMPOXUMULECKUX MEMOO08.
Mertonbl pa3iencHus DJIEMEHTOB, OCHOBAaHHBIC HA OCAJCOeHUU HEOPTaHUYECKUMHU U
OpPraHUYEeCKUMH peareHTaMH.

Hcnonb3oBanue  coocasxcoenusi Ui KOHUEHTPUPOBAHHUS  MHKPOKOMITOHEHTOB.
Heopranudeckne u opraHn4ecKue KOJJICKTOPHI.

CopOuusi Kak MeTOJ| pas3jieicHus W KOHIEHTpUpoBaHus. COpOCHTHI, MEXaHHU3MbI
copOLuu.

MackupoBanue. OCHOBHBIC IPYIIITbI MackupoBateneit. [Tpumepsr.

4.1.2.IlpumepHbIe TEMBI KPATKHX YCTHBIX COOOIIEHMIi:

Opranudeckuii 37eKTpoaHaIN3 Ha MOAU(DPUIIMPOBAHHBIX AMEKTPOAAX: TOIXOABI U
NIEPCIIEKTHUBBI.

Mukpo- 1 HaHOYaCTULIBI B HEOPTaHUYECKOM AIIEKTPOAHATIU3E.

Opranudeckue peareHThl B aHaJIU3€: COBPEMEHHBIE TEHACHIINN.

Hcnonp30BaHuE 3JIEKTPONIOIMMEPU30BaHHBIX MaTEpUAJIOB B COCTaBE
AIIEKTPOXUMHUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKEHHUS.

CrnexTpockonusi KOMOMHAIIMOHHOTO paccesiHUS: HOBOE 00 M3BECTHOM.
PaanoakTHBallMOHHBIN aHAN3: PaJMOAKTUBHOCTh Ha CIIy>KO€ aHAIUTHUKOB.
CymnepTOoKCHKAHTBI B 00BEKTaX OKPY)KAIOIIEH Cpeibl: aHATUTHYECKUE TTPOOIIEMBI 1
pEILIEHus.

ABTOMaTH3aIMs Ta00PATOPHOTO aHATN3a — HACTOSIIIIEE U Oy IyIIee.
CHeKTpOCKONMUYECKNE METOBI OTPEEIIEHUS COCTaBa KOMIUIEKCHBIX COEAMHEHNH.
CreKTpoCcKONMYEcCKrne METO/IbI ONPE/IENIEHNsI KOHCTAHT YCTOMYMBOCTH KOMIUIEKCHBIX
COCIMHEHU.

Coueranue xpomarorpaduu 1 CIIeKTPOCKOHMH: BO3MOXHOCTH U TPEUMYILECTBA.
KommnbroTepHble BO3MOKHOCTH 00€CIIeUeHHUs KauecTBa pe3yIbTaToOB aHAIN3A.
Wnentudukaius BemeCTB U €€ HaIe)KHOCTb.

broceHcopsl B COBpEMEHHOM aHAIMU3E.

Tect-MeTo1bI aHaIM3a: OT JAJIEKOTr0 MPOILIOTo K HelajJeKoMy Oyayliemy.
DJEeKTPOHHBIN HOC: (PaHTACTHKA WU PEaIbHOCTH?

DNEKTPOHHBIN A3BIK: 3aMEHST JIU IPUOOPHI JTrOAeH?

buonorunueckne MeTo1bl aHaIK3a.



. JIBa B OJTHOM: IpEUMYIIIECTBA U JOCTHKEHUSI KOMOMHUPOBAHHBIX METOJIOB aHAIIM3A.

. MUKpOBOJIHOBOE H3Ty4€HHE B aHAIH3E.

. IloBbImeHre HHGOPMATUBHOCTH METO/1a COBPEMEHHOW XpoMaTorpaduu — myTH
pelieHusl.

. IIBeToMeTpHs B aHaIU3€: BCE JIM MbI 3HAEM O LIBETE.

. [Ipo600TOOp 1 MPOOOIIOATOTOBKA MPUPOAHBIX BOA — HET JIU MOJBOIHBIX KaMHEN?

. UcTopus pa3BUTHS KaU€CTBEHHOTO aHAIU3A.

. UcTopus pa3BUTHS XUMUYECKHX METOJIOB aHAIU3A.

. UcTopus pa3BUTHS CIIEKTPOCKONIMYECKUX METOOB aHAIM3a

IIpuMepsI pacyeTHBIX 3aJaHUHI

1. CKOJIBKO I TBEPJIOTO alleTaTa HaTpus Hajlo 100aBUTh K 500 M
0,2M pacTBOpa COJITHOU KUCIIOTHI, 4TOOBI ToJIyauTh Oydep ¢ pH 5,257

2. PaccumraiiTe MaccoByK JOJI0 HUTPUTAa HaTpus B oOpasie, eciu
HaBecky Maccoil 4,1056 r pactBopuian B 150,0 Ma m x 10,00 mn
MoJIyueHHOro  pactBopa goGaBuiu 35,00 min  pactBopa KMnOy
konueHrpauueir 0,2015 M (f = 1/5). Uepe3 15 mun uzdbpirok KMnOy
orrtutpoBanu 15,95 mi pactBopa SnCl;, ¢ tutpom T SnCl, = 0,005305 r/mi.
HanummTe cOOTBETCTBYIOIINE XUMHUUCCKUE PEAKITHH.

IIpumep OusteTa K peiTHHIOBOIi KOHTPOJILHOI padoTe
PEMTUHI OBASI KOHTPOJIBHASI PABOTA Ne 4

1. Kakoii o6bem a)Bonbl; 0) 0,01M xopumaa aMMOHHST TTOTPEOYETCS st
npombiBadus ocajnka MgNH4PO,*6H,0 maccoii 0,5 T, yToOBI IOTEpH 32
cueT pacrBopumoctu He npesbimanu 0,05%? Ks (MgNH4PO,) :2,5*10'13 .

2. KoHnentpanuun XJOpUA- W XpoMaT- HOHOB B pPacTBOPE pPaBHBI
cootBercTtBeHHO 0,1 M 1 0,01 M. Kakoii U3 3THX MOHOB HaYMHAET BHIIAATh
B OCa/IOK TNEpPBbIM IpPHU IOCTENIEHHOM [I00aBIE€HUH K 3TOMY pacTBOpY
HuTparta cepedpa? Kakas KOHLEHTpalys 3TUX HOHOB OCTAETCsl B PaCTBOPE K
TOMY MOMEHTY, KOTJa B pacTBOpPE HAYHET BBINAAaTh OCAJO0K BTOPOTO
BelecTna?

3. PaccumraiiTe yCIOBHYIO KOHCTaHTY YCTOWYMBOCTH KOMIUIEKCOHATA
mean npu pH=10 u [NH3] = 0,1M, a Takxke [Y*] u [Cu2+] B pacTBOpE,
nosiyueHHoOM mipudasienuem k 50 min 0,1M xnopuna menu 100 ma 0,05M
TpuioHa b.

4. DJITA. Henrtatnocts OATA. OcoOeHHOCTH B3aUMOJACHCTBUA  C
MOHAMH METaJLIOB.

5. OObBsicHUTE MEXaHW3M W3MEHEHMs 3aps/ia KOJUIONIHOW YaCTUIIBI
ocaZika B TIPOILIECCe OCAAUTENLHOrO TUTpoBaHMA. M300pasure cTpoeHue
MULEIIBI 10 ¥ T0CJI€ TOYKU 3KBUBAJICHTHOCTH NpU MUMPOBAHUU PACMBOpA
Humpama cepebpa pacmeopom uoouoda kanus. Kakue B JaHHOM ciydae
MOYHO HCIOJIb30BaTh ancopOironnabie uuaukaropsl —HINd wiu IndOH?

6. MonspHas pacTBopuMOCTh Momuaa ceuHna B Bome (K # K¢
paccuuThIBaeTCs o popmyiie:

a) F0) S ) JKIBEL) 1) [KE(PbL)




4.2 ®oH OLIECHOYHBIX CPEICTB ISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTalluM.

y.l. Xumuueckue memoowt ananusa

3 cemecTp

1. Ananutuyeckas xumus. Buabl ananuza. Ctaauu xumuyeckoro aHanuza. OCHOBHbBIE
XapaKTEePUCTHKH METOJIOB aHanu3a. AOCONIIOTHBIE U OTHOCUTENIbHBIE MeTo/bl. BiOop MeTona
aHann3a. CrnocoObl TOBBINIEHHUS YYBCTBUTEIBHOCTH U U30UPATENbHOCTH  METOIOB.
ABTOMaTH3a1Us aHATIU3A.

2.MeTpoioruyeckue OCHOBBI XMMHMYECKOTO aHanu3a. AHAJIUTHYECKH CHUTHAIL.
CriocoObl  BBIp@KEHHSI 3aBUCHMOCTH aHAIWTHYECKUH CHUrHai-cojepxanue. CooTHOLIEHHE
aHanuTu4yeckuil curHan/mym. KontponpHblii onbiT. CrocoObl ompeneneHuss KOHILEHTPAlUu
BemecTB. IIpaBUIBHOCTH H  BOCHPOM3BOAMMOCTh.  Kiaccupukamuss  MOTpenIHOCTEH.
Cucrematuueckue norpemrHoctu. [IpoBepka npaBunsHOCTH aHanu3a. CTaHaapTHbIE 00pa3Ibl.
Crnyuaiineie morpemHocTd. CraTUcTHYecKas o0padoTKa pe3yabTaTOB H3MEPEHEHUN. 3aKOH
HOpMaJIbHOrO pacnpeneneHus. t-Pacnpenenenune. CpaBHEHHE IUCIEPCUN M CPEOHUX JBYX
METOJIOB aHAJIU3A.

3.IIpo6ooTdop u mpobdomoaroroka. [IpeacrtaBUTeabHOCTh MPOOBI; Tpoda U OOBEKT
aHaym3a; npoba u Meron aHanmm3a. DakTopel, 00yCIOBIMBAMOIINE pa3Mep W Crocod ordopa
MpeCTaBUTENbHON TPoOBl. OTOOP MPOO TOMOTEHHOTO U TreTeporeHHoro cocraBa. CrocoOsbl
NOJy4eHHUsI CpeHel MpoObl, mepBuyHas 00paboTKa M xpaHeHHe npod. OCHOBHBIE CIOCOOBI
nepeBojia mpoOsl B hopMy, HEOOXOIUMYIO 171l JAHHOTO BuAa aHainu3a. CrocoObl ycTpaHeHHs U
yueTa 3arps3HeHHI U NOTeph KOMIIOHEHTOB IPHU MPOOOIIOArOTOBKE.

4.OCHOBHBIC THIbl PEAKIIMN W MPOILIECCOB B aHATUTUYECKOW XUMUU. OCHOBHBIE THIIbI
XUMHUUYECKUX pEaKUUi, UCIOJb3YEMBIX B aHAIIMTUYECKOW XUMHUU. XHMUYECKOE PaBHOBECUE B
TOMOTEHHBIX M TETEPOreHHbIX CHUCTeMaxX. TepMOAMHAMUYECKas, KOHIEHTPALMOHHAS |
YCJIOBHAs! KOHCTAHTbHI PABHOBECHSI.

5.Cropocmub xumuyeckux peakyuil, ACTIOIb3yeMbIX B aHATTUTHYECKON XUMHUH. DakTopsl,
BIMSIOUIME HAa CKOpPOCTb peakuuu. MHAylupoBaHHBIE LIENHbIE M CONPSDKEHHBIE pEaKLUU
OKHCJICHUSA-BOCCTAHOBJIEHUS, UX POJIb B XUMUUECKOM aHAJIU3E.

6. Kucrnomno-ocnosnvle peaxyuu. IIpOTOIUTHYECKUS TEOPUS KHCIOT M OCHOBAaHUHL.
PaBHOBecue B cUCTEME: KHUCIIOTa - CONPSDKEHHOE OCHOBAHME - PAacTBOpPUTENb. KOHCTAaHTEI
KHCJIOTHOCTH, OCHOBHOCTH, aBTOomporosu3a. Huemupyrommii u nuddepeHnupyrommii
3 PEKTH PAaCTBOPUTEINSL.

7.Peaxyuu komniekcoobpazosanus. TUIbl U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUH,
UCIIOJB3YEMBIX B aHAIMTHUECKOM XuMuu. KonnuecTBEeHHas XapaKTepUCTHKA pEaKIMi
KOMIUIEKCOOOpa30BaHus: KOHCTaHTa ycToHuuBocTH. CTyneH4yaTtoe KOMIUIEKCOOOpa3zoBaHUE.
Hcnonp30BaHNE  KOMIUIEKCHBIX ~ COSAMHEHHMN  JUISl  pa3felIeHus, KOHLEHTPHUPOBAHMS,
MacKHpPOBaHHUsI, OOHAPYKEHUS, ONIPEIETICHUS] SJIEMEHTOB.

8. Opeanuueckue peazenmul B XUMUYECKOM aHayn3e. OyHKIMOHATBHO-aHATUTHYECKHE
U aHaJIUTHKO-aKTUBHBIE TIpynnbl. BiusHue cTpoeHus MOJEKyJdbl Ha CBOICTBa peareHTa.
ITpMeHeHnEe OpraHMYECKUX PEareHTOB B aHAJIN3E.

9.  OxucaumenvHo-60ccmanogumenvHbvle  peakyuyu B — AHATUTHYECKOW  XHMUHU.
OOpatuMble 1 HEOOPAaTUMBbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMBl M UX MOTEHIIMAJIBI.
VpaBuenue Hepncra. CraHgapTHbII W pealbHBId  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE
noTteHuuansl. HanpasieHne OKHCINTENTbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

10.Peaxyuu ocasxcoenuss B aHATUTHYECKONH XUMHH. KOHCTaHTBHI paBHOBECHS PEAKIIHA
ocaxieHus. PactBopumocts ocakoB. DakTopsl, BAUAIOMINE HA PacCTBOPUMOCTh. OOpa3oBaHue
ocankoB. Kpucrammuueckue u amopdHble oOcagky, YyCJIOBUS ocaxjaeHus. [IpuunHel
3arpsI3HEHUS. OCAJKOB: COBMECTHOE OC@XKJEHHUE, COOCAXJCHUE, IMOCIEIYIOIIEE OCAKICHHE.
Buner coocaxnenus. [Ipuemsl, ciocoOCTBYIOIMINE MOJIYYEHUIO YUCTBIX OCAIKOB.

11. I'paBumerpuueckue wmeroabl. CymHocTh. Ocaxnaemas M TpaBUMeTpUYec-Kas




dopmsbl. [IprMepsl TPaKTUYECKOTO TPUMEHEHHUSL.

12. Turpumerpuueckue Metonbl. CrnocoObl yCTaHOBIEHUS KOHEYHOM TOYKH
TUTPOBAHUS.

13. Kucnomno-ocnoenoe mumposanue. Kpusbie TuUTpoBaHUsA. KHCIOTHO-OCHOBHEBIC
UHAUKATOPHL. [lorpemHoCTH MeTo[a KUCIOTHO-OCHOBHOTO TUTPOBaHUSA. THUTpOBaHHE CMecei
KHCJIOT ¥ OCHOBaHUU. TUTpOBaHME B HEBOJAHBIX Cpeax.

14.  Komnnexconomempuueckoe  mumposanue. IlpeuMyiiecTBa  aMHUHOIOJH-
KapOOHOBBIX KHCJIOT TiepeA JAPYrUMH OPraHHMYECKUMH THTPAHTaMH. MeTalsIOXpOMHEBIC
UHAUKATOpBl, TpeOoBanuss kK HUM. CrnocoObl TuTpoBaHus (IpsAMON, OOpaTHBIH,
BBITCCHUTEIIbHBIN, KOCBEHHBIN). [IpakTHueckoe MNpHMEHEe-HHEe KOMIUIEKCOHOMETPUYECKOTO
TUTPOBaHUSA (ONpeeTICHIEe HOHOB KaJIbIUs, MArHUs, JKEJIe3a).

15. Oxucnumenvro-6occmanosumenvroe mumposanue. DaKTOPBI, BIHUSIO-IIHE HA
BEJIMYMHY CKayKa IOTCHIMANa, CIOCOOBI OOHAapY)KEHUS KOHEYHOH TOYKHM THUTPOBAHUSL.
[lepmaHraHaTOMETpUYECKOE, OMXPOMATOMETPHUYECKOE, HOJOMETPHYECKOE  TUTPOBAHUE.
[TepBuyHbIe U BTOpUUHBIE CTaHAApTH. MHIMKATOpHI. [IprMepsl MpakTHYEeCKOTro MPUMEHEHHS.

16. Kunernueckue meronbl. IlpuHiun MetonoB. MHIWKAaTOpHBIE —pEaKIUH.
MeTposnornueckue XapakTepUCTUKN HEKATATUTUIECKUX U KaTATUTHUYECKUX METO/IOB.

4.2. UHCTpyMeHTAJIbHbIE METObl AHATUTHYECKOH XMMUH
4 cemecTp

17. Ananutmueckuil curnain. [IpueMsl mnepexoja OT BEIMYUHBI AHATUTHUYECKOTO
CUTHaJa K KOHIeHTpanuu. [lpumepbl aHaIUTHYECKUX CHUTHANOB. ['panyupoBouHas
3aBUCUMOCTb. POH, ero ucTouHuKu. [Ipuems! yuera QoHa.

18.  DnexTpoxuMuyeckwe  Meroabl.  [lpupoma  aHaIMTHYECKOTO  CHUTHAjA.
Knaccudukanus meronoB. OneKTpoxumuyeckas sueiika. HHIuMKaTOpHbIE SJEKTPOAbI U
AIIEKTPO/Ibl CPAaBHEHUS.

19. Ilomenyuomempus. PaBHOBecHBIN noTeHUual. CrocoObl U3MepeHHs MOTEHIHAIA.
[Mpsmast morenumuomerpust. Muaukaropusie snekTponsl. Kiaccupukanus nOHOCENEKTUBHBIX
AJIEKTPOAOB. XapaKTEPUCTUKU HOHOCENEK-TUBHBIX HJIEKTPOAOB: 3JEKTpOJHas (GYyHKLHS,
KOA(Q(UIMEHT CEeNeKTUBHOCTH, BpeMs oTkiuka. CrnocoObl omnpeneneHus KoddpguiueHTa
ceneKTUBHOCTH. CrnocoObl HpSMBIX MOTEHIMOMETpUUECKuX u3MepeHuid. Ilpaktuueckoe
npuMeHeHne noHoMmerpuu: onpenenenue pH, pF, pNO3.

[Torenunomerpuueckoe THUTpoBaHue. OOmas xapaktepuctuka Merona. CrocoObl
HaXOXJECHNS KOHEYHOM TOYKM TUTPOBaHUA. MHIMKATOpHBIE DJIEKTPOABI B KUCIOTHO-
OCHOBHOM, OKHMCIINTEJIbHO-BOCCTAHOBUTEIIBHOM U OCaJAUTEIIBHOM TUTPOBAHUU.

20. Kynronomempus. 3axonbl Dapanes. Ilpsamas KynoHomeTpus. YcCIOBHS
NOTEHLIMOMETpUYecKuX u3MepeHuil: nocruwxkenue 100%-Horo BbIXOJa MO TOKY; M3MEpPEHHE
KOJIMYECTBA DJIEKTPUUECTBA; ONPEACIICHHE KOHIIA DJIEKTPOXUMUYECKON pEaKIuu.

Kynonomerpnueckoe tutpoBanue. IIpumepbl ompeneneHuss 53I€KTpO-aKTHBHBIX H
IIEKTPOHEAKTUBHBIX BEIECTB. JJIEKTPOI€HEPUPOBAHHBIE KYJIOHO-METPUYECKHE TUTPAHTHI.
VYcnosus tutpoBanusi: obGecneueHue 100%-HOro BbIXOAAa MO TOKY; M3MEPEHHE KOJIMYECTBA
JJIEKTPUYECTBA; OINpPEICIICHUE KOHIIA XUMUYECKOM peakuuu. IIpenmyinectsa nepen IpyruMu
TATPUMETPUUECKUMHU METOAAMM.

21. Boavmamnepomempus. OcHOBbl MeToAa. (OCOOEHHOCTH 3JIEKTPOXUMHUYECKOM
aueiiku. Teopernueckue OCHOBBI — Kilaccudyecko — mossiporpaguu.  XapakTEepUCTUKH
noisiporpamMmel. [lorennman nomyBonHbl. Juddy3suonnslid Tok. YpaBHeHue HMiabkoBHuua.
[TpakTueckoe npumeHnenue noisiporpadpuu. KauecrBennsiit ananus. [lonsporpaduueckuii
cnektp. KonuuecTBeHHblii aHanmu3. CrnocoObl ONpeaeneHUss KOHIEHTPALUU BEIIeCcTBa.
B03MOXHOCTH M OTpaHUYEHUS METO/IA.

CoBpemeHHbIE pa3HOBUIHOCTH mossgporpaduu. CrocoObl yaydiieHHs COOTHOLICHHUS



(dapaneeBCKU/EMKOCTHBIH TOK. BO3MOXHOCTM UM OTpaHMYCHHS OCHMIIIOrpadUvecKoil,
UMITYJIbCHOM W TIepeMEHHOTOKOBOW  mossporpaduu. CyTh MeTOJa HHBEPCHOHHOU
BOJIbTAMIIEPOMETPUH.

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

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

23. AmomHo-smuccuornHvle Mmemoovl. VICTOUHUKH BO3OYXKJACHHS H aTOMHU3AIIHH.
DU3UKO-XMMUYECKHE MpOUEcChl B Iuia3Me. KayecTBEHHBIM M KOJMYECTBEHHBIA aHAJIMU3.
O6uacTu NpUMEeHEeHus, METPOJIOTHYECKHE XapaKTePUCTUKNA METO/IOB.

24. Amomno-abcopoyuonnsiii memood. OCHOBHBIC IPUHIUIBL. VICIIONBb30Ba-HUE TIIAMEH
JUIsL aToMu3auuu BemiecTBa. PU3MKO-XMMHUYECKHE MpPOLECcChl B IIaMeHaX. HerameHHble
MeTOo/ bl aToMu3aluu. CeNeKTUBHOCTh U YyBCTBUTEIBHOCTh MeTOAA. [IpuMepbl NpakTHUECKOro
MPUMEHEHHUS.

25.  Cnexmpogpomomempuueckuii ~ memod.  OCHOBHOH  3aKOH  TOTJIOMICHUS
JJIEKTPOMArHUTHOTO H3Iy4eHUs. MolsapHbld K03 duiueHT mnornomeHus. [Ipumenenue
MeTOoJa JAJIs ONPENEJICHHUs KOHLEHTpaluHu BewecTB. UyBCTBUTEIBHOCTh U CEIEKTUBHOCTH
MeToqa. BeIOOp ONTHMAaNbHBIX YCIOBUN HpoBeAeHHs (poToMeTpruueckux peakuuid. MHTepBan
OTIpeNIeNIIEMbIX ONTUYECKUX IUIOTHOCTEH. Meron nuddepeHranbHol CneKTpopOTOMETPHUH,
€ro BO3MOXHOCTM U mpeumymiecTBa. CrHekTpohOoTOMETpHUECKUEe METOAbl HU3Yy4eHUs
paBHOBecHil B pacTtBopax. OrmnpeneneHue KOHCTAHT KHUCJIOTHOM JUCCOLMALUU OPraHMYeCKUX
COEeIMHEHUI.

26. Jlhomunecyenmuoii  memoo. (OCHOBHBIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOMN
moMuHecteHIMH. 3akoH BaswmioBa. 3akon Crokca-Jlommens. IlpaBuio 3epkaibHOI
CUMMETpPUHU CIIEKTPOB MOIVIOIIEHHUS U JIIOMUHecUeHIuu (mnpaBwio JleBmuua). Tymenue
moMuHecteHu. Knaccudukamus moMuHecteHIMH. YyBCTBUTENBHOCTh U CEJICKTUBHOCTD
MeToja. [Ipumepsl NpakTHYECKOro MPUMEHEHUS.

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

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

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

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

31.  JKuokocmmas  xpomamocpagusa. Bumgel  KUAKOCTHOH  Xpomarorpadumu.
[TpeumymectBa BbIcOKO3(pexkTuBHOM xkuakocTHON XpomaTtorpapuu (BDXKX). Cxema
KUAKOCTHOTO Xpomarorpada. Hacocsl, koioHKH. OCHOBHBIE TUIIBI IE€TEKTOPOB.

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

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

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

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




Ob6nacTu NpUMEHEHUSI.

32. TepMuyeckue METONbI aHanIM3a. TepMHUecKHe METOjbl aHanu3a. OnpeneseHue,
knaccudukanus, ocHoBel meronoB. TA, IATA, T, ATT, JCK.Tepmomapel. TpeboBanus k
MarepuaisaMm TepModIeKTpoaoB. DddekT 3edeka. Perucrpanus curnana ATA. I'pagynpoBka
tepmomnap. KonmuecTBeHHast OleHKa TEIUIOBBIX 3(dekToB.BnusHue CKOpOCTH peakiuu u
ycloBUH ’KcniepuMenTa Ha ¢opmy nuddepennmansHoit kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KaueCTBEHHOTO M KOJIMYECTBEHHOIO TEPMUYECKOIO aHauu3a. OTAJIOHBI IIpPU
IIPOBECHUHN TEPMUYECKOTO aHanu3za.lcrounnku O1nO0K B TEPMUYECKOM
aHain3e.CUHXPOHHBIM TepMmuueckuil aHanu3. CHHXpOHHBIM TepMmoaHanuzaTop. [IpuHuMI
paboTsl, Bo3MokHOCTH.[IpakTHUeckoe MpUMEHEHHE METOJJ0B TEPMUUECKOT0 aHAIIM3A.

33. Metonbl pa3aeneHuss U KOHIEHTpupoBaHusd. OCHOBBI 3KCTpakUUU Kak MeEToja
paszzenenus U KoHueHTpupoBanus. KoncranTa pacnpenenenus, Ko3(QpQUIIMeHT pacipeiesieHusl.
KoHncranra skcrpakuuu. ®akrtop pasgeineHus. YCIOBHS SKCTPAKLUKM HEOPraHUYECKUX H
opranuueckux coeauHeHui. I[Ipaktuyeckoe mnpumMeHeHue sSKcTpakuuu.CopOIus Kak METoj
pas3zeseHusl.

Meroasl pa3zieneHus >JIEMEHTOB, OCHOBAaHHBIE Ha OCAXJACHUUM HEOPraHMYECKUMHU U
OpraHMYeCKUMHU peareHTamu. lcnonb3oBaHue COOCAKICHHUS I KOHLEHTPUPOBAHMS
MUKPOKOMIIOHEHTOB. Heoprannueckue u opraHnyeckue KOJIJIEKTOPBI.

IIpuMepbI IK3aMeHAIITHOHHBIX OWJIETOB

Jucuyunnuna Anaﬂumuuecmyz xumus, 4.1
9K3AMEHAIIMOHHBIU BUJIET

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

2. HampaBiieHre OKUCIIUTENbHO-BOCCTAHOBUTENBbHBIX peakiuil. KoncranTa
paBHOBecHsl. CriocoObI U3MEHEHUS HAIIPABICHUS PEIOKC-TIPOLIECCOB.

3. Paccuuraiite norepu 3a cuer pacTBOpuMocTH (T U %) npu npomsiBanuu 0,5 r
ocazaka okcanata kanblusa a)200 mu 0,01M pactBopa oxcanata amMmmoHwus; 6) 200 mi
JUCTWIIIMpOBaHHONW Bojabl. ChopMynupyiTe crnocoObl YMEHBIIEHHS MOTEPh 3a CUET
pPacTBOPUMOCTH KPUCTAIUTMYECKUX U aMOP(HBIX OCAIKOB.

Hucuunnuna Auwmmuqeacail xumus, 4.2
9K3AMEHAIIMOHHBIUN BUWIET

1. Kuaccudukanuus 31eKTpoa0B, IPUMEHIEMbIX B TOTEHIIMOMETpUHU. Penokc-
JJIEKTPOJIBI, UX YCTPONCTBO U IMPUMEHEHUE. XUHTUIPOHHBIN JIEKTPOLI.

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

3. Pazzienenue ciupToB MPOBOJAWIIN HA KOJIOHKE JUIMHOW 1,2 M mpum Tpex
pa3HBIX CKOPOCTSX MOTOKa. MepTBoe Bpems 0b10 paBHO 10, 20 u 30 cek, Bpemst
yAepKUBaHUsI MeTaHoJia cooTBeTCTBEHHO 150, 250 m 320 cek, mMprUHA MHKOB
20, 30 u 40 cek cooTBeTcTBEHHO. ONpenenuTh CKOPOCTU MOABHXKHON (a3bl U
COOTBETCTBYIOIIEE YHCIO TEOPETHUECKHX TapeioK JUIsl KaXKJO0M M3 CKOpPOCTEH.
[Tokaxxute, KakuM 00pa3oM JUIsI 3TOrO pas3/eleHUss MOXKHO pPAaCCUUTATh
KOHCTaHTHI B ypaBHeHUU Ban-JleemTepa 1 oNTUMaIbHYIO CKOPOCTh MOTOKA.



VYcneBaeMocCTh CTYIEHTOB B TEUEHHE CEMECTPA KOHTPOJIUPYETCS B IIPOLIECCE HATUCAHUS
PEUTHHIOBBIX KOHTPOJBbHBIX padoT. Kaxkaas KOHTposbHas paboTa OTHOCUTCS K OINpeIeIEHHON
TEeMe, 3aJaHusl OICHMBAIOTCA MO OauIbHOM cucteme. [lomHOCTBIO pemieHHas 3ajada
olleHUBaeTcs B 7 OauloB; OTBEThl Ha TEOPETUYECKHE BOIPOCHI B 3aBUCHUMOCTH OT HUX
CJIIO)KHOCTH OIIGHMBAIOTCS OT 3 10 7 OamwioB. 3a pemieHHE 3aJaud JOMOJHUTEIbHBIM
HECTAaHAAPTHBIM CIOCOOOM M 3a MOAPOOHBIH OTBET HA TEOPETHYECKUH BOMPOC J100aBISAIOTCS
JIOTIOJTHUTENbHBIE OaJIbl. 32 KOHTPOJIbHYIO padOTy MO TE€ME CTYIEHT IMOJIy4aeT 3a4yeT, eclu
HaOupaeT B CyMMe 3a BCE BBIIOJHEHHBIE 3aJaHUs KOJM4YecTBO OamioB He MeHee 50% oT
MakcuManbHOro. Ecim Bce KOHTpOJIbHBIE pabOThl B TEUCHHE CEMECTpa 3ayTeHbI, BCE
nabopaTopHble pabOThl BHIIOIHEHBI U 3aLIUILEHBI, CTYJEHT MOJy4YaeT 3a4eT U JOIYCKaeTcs K
’K3aMeHy. B ciydyae HEBBIOTHEHHS OJHOTO W3 YCIOBHUH CTYOEHT claeT 3aueT. B Ouiere k
3a4EeTy COJEPIKATCs BOINPOCHI, CBSI3aHHBIE KAaK C TCOPUEH AaHAIMTHYECKOM XUMHUH, TaK U C
BBINOJIHEHHBIMH JTA0OpaTOPHBIME paboTaMu, a TaKKe pacyeTHas 3ajaya. 3adeT CTaBUTCA MpH
YCJIOBUH BBINOJIHEHUSI HE MeHee 60% Bcex 3aaHui.

DK3aMEHAIIMOHHBIA OWJIET MO0 aHATMTUYECKON XMMUU BKIIIOYaeT TpH 3aaanus. [lepBbie nBa
BOIPOCA IOCBSIIEHBl TEOPETHUECKUM OCHOBAM XMMUYECKOIO aHajiu3a (CM. IPUBEICHHBIN
HUXKE CIIMCOK BOIIPOCOB). B TpeTbeM 3ajaHuM CTYAEHTY IPEIaraeTcsl peluTh IPaKTUYECKYIO
3aj1aqy.

CryneHTsl 00s3aHbl claTh JK3aMEH B COOTBETCTBUM C PAaCIMCAHUEM U Y4EOHBIM
IUIAaHOM.  OK3aMeH M0 AMCLUUIUIMHE IpecielyeT Ielb OLEHUTh YPOBEHb (POpMUPOBaHMS
KOMIIETEHIIUM, pa3BUTHE TBOPUECKOI'O MBIIIJIEHUS, IPUOOPETEHNE HABBIKOB CAMOCTOSITEIbHOM
paboThl, yMEHUE IPUMEHATh MOTY4YE€HHbIE 3HAHUS JUIs PELICHUs IPAaKTUYECKUX 3a/1ay.

dopma NpoBeNEHUs HK3aMEHA: YCTHO WJIM INHCbMEHHO YCTAHABIIMBAETCS DPELIEHUEM
Kadeapel. DK3aMeHaTopy IpeloCTaBIsIeTCs MpPaBO 3aJaBaTh CTYACHTaM JONOJHUTEIbHbIC
BOIIPOCHI 110 BCEW yueOHOW MporpaMMe AMCUMILIMHBL. Pe3ynbTar ciaum 3K3aMeHa 3aHOCHTHCS
IpernojaBaresieM B 3K3aMEHALMOHHYIO BEJOMOCTb U 3a4€THYIO KHIKKY.

Kpurepum ouenku:

- 0TMETKA «OTJMYHO» BBICTABJISIETCS C YYETOM C(OPMHUPOBAHHOCTU KOMIETEHIHUH, eciu
JlaH TIOJIHBIM, NpPaBUJIBHBIM OTBET, MaTepHall M3JI0KEH B OIPEAEICHHONW JIOTHYECKOU
MIOCJIEI0BATENBHOCTH JEMOHCTPUPYETCS MHOTOCTOPOHHOCTh IOJIXOJOB, MHOI'OACHEKTHOCTH
o0cyxJeHusi MpoOieMbl, YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOYKY 3pEHMsI, HaXOAWUTh
IyTH pELICHHs] T03HAaBaTEJIbHBIX 3a/ad, YCTAHABIMBAaThb IPUYMHHO-CIEACTBEHHBIE CBA3U
MEXJy CTPOEHHEM, CBONCTBAMH U NPUMEHEHHEM BEIIECTB, B JIOTUYECKOM DPACCYKJIECHUU U
pEeLlIeHUH 3aJ]auu HEeT OMOOK, 3a/1aua pellieHa palioHalIbHBIM CIIOCOO0M;

- OTMETKA «XOPOILI0» BBICTABISETCS CTY/EHTY, €CIIM OTBET MOJHBIN U MPaBUIBHBIA HA
OCHOBE W3YYEHHBIX TEOpPUH, MaTepuanl U3JI0KEH B  ONPEACIEHHOW  JIOTHYECKOU
MOCIIEOBATEIHHOCTH, TPHU 3TOM JOMYCKAlOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETaxX Ha
TEOPETHUYECKHE BOIPOCHl WJIM B PEIICHUU 3aJa4H, KOTOPHIE CTYJAEHT MOXET HMCIPABUTH IO
YKa3aHUIO MpernoaaBaTes

- 0TMETKA «yJAOBJETBOPHUTEIbHO» BBICTABISIETCA CTYACHTY, €CIIM OTBET IOJIHBIN, HO
Ipyd ATOM JOMYyIIeHa CYIIECTBEHHAs OIMMOKAa WM OTBET HETOJHBIM, HECBS3HBIA, HE
MPOSIBIIIIOTCSL  YMEHUSI TPUMEHSATh TEOPETHUYECKUE 3HAHUSA INPHU PEIICHUH TPAKTUYECKUX
npoOieM; 3HaHWE MpeaMeTa ¢ 3aMETHBIMH MpoOeTaMu, HETOYHOCTSIMHU, HO TaKUMH, KOTOPBIE
HE CITy’KaT MPensITCTBUEM IS JallbHEUIIero 00yueHus

- OTMETKAa «HEeY/IOBJeTBOPUTEIbHO» BBICTABISCTCSA, €CIU OTBET OOHApPY)KUBACT
HE3HaHUE OCHOBHOTO COJICP)KaHUsI YIeOHOTO MaTepHraa



OneHouyHbIC CpeNACTBA [Js WHBAIMIOB W JIMIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(MU3NICCKAX OCOOCHHOCTEH.

— TpH HEOOXOJWMOCTH WHBAIUAAM H JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbS ITPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMsI IJIsl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— TIpY IPOBEJICHUH MPOIICTyPhI OIICHUBAHUS PE3yIbTaTOB 00YUCHHUS WHBAIHIOB U JIUIL C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  TIPEAYyCMATPHBACTCS  HCIIOJIb30BaHUEC
TEXHHUUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C MX WHAUBHUIYAIBHBIMU OCOOCHHOCTSIMH,

— NpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIOB TMPOICIypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JAUCIUILIINHE
MOYKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa onieHMBaHUS PEe3yIbTATOB O0OyUEHUS WHBAIHIOB U JIMI] C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 0 JHCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS W BOCHPHSITHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

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

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeUeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yyJaroumxcsi.

5. IlepeyeHb OCHOBHOW W [ONOJHHUTEJBHOH Y4eOHOH JIMTepaTypbl, He00OX0AMMOM
JJIs1 OCBOCHMS M CHUILTHHBI (MOXYJIA).
5.1 OcHoBHasi 1MTEpaTypa:
1. OCHOBBI aHATUTHYECKON XUMHHU: yUeOHUK IJisi CTyAeHTOB By30B: B 2 T. T. 1, 2. /Tlox
pex. FO.A. 3onoroBa. M.: Akanemus, 2014.
2. OCHOBBI aHAINTUYECKON XUMHUU: YYeOHUK IS CTyNeHTOB By30B: B 2 T. T. 1, 2. /Ilon
pen. F0.A. 3onotoBa. M.: Axanemus, 2010.
3. Kpuctnan I'. Aranutnyeckas xumusti: B 2 1. T.1, 2/ mep. ¢ anrn. A. B. I'apmama u np. -
M.: BUHOM. Jlabopatopus 3Hanui, 2009.
4. ITounnox T.b., TemepmameB 3.A. AHamuTH4YecKas XUMHS: CHEKTPOCKOIMHYECKHE
MeToAbl aHanu3a. YuebHoe nocodue. Kpacnomap, Kyol'y, 2013.
5. IMouunok T.b., Temepuaries 3.A. MoekyssipHas aOCOpPOIMOHHAS CIIEKTPOCKOIIHSL.
YuyebHoe nocooue. Kpacuomap, Kyol'y, 2016.
6. Bapbanar, F0.A. OCHOBBI aHATUTUYECKON XUMHUU: IPAKTUIECKOE PYKOBOACTBO
[DnexTponHsIi pecypce] : pykoBoacTso / FO.A. bap6anar, A.B. I'apmai, O.B. Monoraposa, E.A.
Ocunoga ; nox pea. 3onorosa FO.A., lexosnosoit T.H., Ockonka K.B.. — DnekTpoH. nan. —

Mocksa: U3narensctBo "Jlaboparopus 3Hanwmii", 2017. — 465 c. — Pexum nocryma:
https://e.lanbook.com/book/97410

5.2. JlonoJTHUTEIbHAS

1. BacunseB B.I1. Ananmutudeckass XuMusi: COOPHHUK BOTIPOCOB, YIPKHEHUU W 3a1ad: yueOHOoe mocobue
Jutst cryaeHToB By3oB / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. OpnoBa - 4-e u3z., crep. - M.: JIpoda,
2006.


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

2. OCHOBBHI aHAJIMTUYECKOW XMMHUU: 33J1a4l M BOMPOCKHI: Y4eOHOe MOCOOHe IS CTYJICHTOB YH-TOB / TOJ
pen. 0. A. 3omotoBa. M.: Bricmrast mkoma, 2004.

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

4. AHanuTHYecKas XUMUs U (PU3UKO-XHUMUYECKIE METO/TBI aHAIN3a: YIeOHUK JIJIsl CTyIEHTOB BY30B. B 2 T.
T.1,2./ mox pen A.A. Mmenko. m.: Akagemus, 2010.

5. OcHOBBI aHAUTHYECKOH XUMHU. [IpakTHYecKoe pyKOBOJCTBO: yueOHOE MOCOOHE ISl CTYIEHTOB YH-TOB
1 BeICII. y4eOH. 3aBeneHunt/ moxa pen FO.A.3omoroBa.-M.: Beicias mikona, 2001.

6. Ananutudeckas xumus. [Ipodnemsr u moaxoner: B2 T./ T. 1,2 / nep. ¢ aurn. A. I'. bop3eHko u nip.; mox
pen. 0. A. 3omotoBa; pex. P. Kemsrep u nmp. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I'. [{roniko, O.b. Boponosa, B.B. IlepekoTuii. AHanutuyeckas XuMusi.
DIEKTPOXMMHUYECKUE METO/IbI aHAIn3a. Y4eOoHoe nocobue. Kpacnomap, Kyol'yY. 2004.

8. T.b. [lounHok, 3.A.TemepmameB. AnanuTrdeckas XuMus. CIIEKTPOCKOITMIECKHE METOIBI aHAIH3a.
YuyebOHoe nmocooue. Kpacuomap, Kyol'y, 2013.

9. Bacunnes B. II. AnanuTtrueckas XuMus: y9eOHHK [T CTYIeHTOB By30B [B 2 kH.] / Ku. 1,2. / Bacunbes
B. II. M.: JIpoda , 2007.

10. Bepmmnnn, B.W. Ananutndeckas Xumust [ NeKTpoHHEIH pecypc] : yueonuk / B.M. Bepmmnun, W.B.
Bnacora, U.A. Hukudoposa. — Dnektpon. nan. — Cankr-lletepOypr : Jlans, 2017. — 428 ¢. —
Pexxum mocrtyma: https://e.lanbook.com/book/97670

5.3. [lepuoauveckue M3IaHusA:

. «KypHan ananurnueckout xumun», Poccust, Mockaa.

. «3aBojckas nmadboparopus. [[uarHocTrka MarepuaioBy, Poccusi, Mocksa.
. «AHanmUTHKa U KOHTPOIbY», Poccust, EkarepunOypr.

. «Spectrochimica Acta. Part By, usnatensctBo Elsevier

. «Analytical Chemistry», usgarenscteo ACS

DN B~ W ==

6. IlepeueHb pecypcoB HH(POPMALHOHHO-TETEKOMMYHHKAIIMOHHOH  CeTH
«AHTepHeT», B TOM 4McC/Ie COBpeMeHHble MpodeccHoOHANbHbIEe 0a3bl JAaHHBIX M
nH(pOpMalIMOHHbIE CIPABOYHbIE CHCTEMbl, HEOOXOAMMBbIE IJISl OCBOCHHMS IHCHUINIMHBI
(Mmonmyais).

- UudopmanmonHas cripaBoYHasi CHCTEMa HOPMATHBHO-TEXHUYECKOH U PaBOBOM
uHpOpMaLuu

TexokcnepT (HaMOHABHBIE CTAHAAPTHI, TPUPOIOOX PAHHBIE HOPMATHBHEIE
JOKYMEHTBI) WWW.cntd.ru

- [louckoBas mnatgopma, oobeauHsIOmas pedepaTuBHbIe 6a3bl JaHHBIX MyONIUKaLU B
Hay4YHBIX XXypHasax u natenTos http://www.webofscience.com

- bubnuorpaduueckas u pedeparuBHas 0aza JaHHBIX

https://www.scopus.com

- CipaBouHo-nipaBoBast cucrema «KoncynsranT [lnrocy (http://www.consultant.ru)

- baza nannbix Hayunoit snekrponnsiii onbnmorexku eLIBRARY.RU https://elibrary.ru/

- ®enepanbHas rocynapcTBeHHast nHGopMannoHHas cuctema «HarmonanpHas
AJIEKTPOHHAs OnbnroTeka» https://H30.pd

7. Meroguuyeckue yKa3aHusl JJs O0y4alIIMXCH IO OCBOEHHIO JHCUMILJIMHBI
(Mmomyais).

[To xypcy mpeaycMOTpeHO TpPOBEICHHUE JIEKIIMOHHBIX 3aHATHHA, Ha KOTOPBIX JAeTCs
OCHOBHOU CHCTEMaTHU3WPOBAHHBIN MaTepHal U PazbsACHAIOTCS HauOOJee CIOKHBIE aCTIEeKTHI
M3Yy4aeMbIX METOJIOB aHAJIN3A.


https://e.lanbook.com/book/97670
http://www.cntd.ru/
http://www.webofscience.com/
https://www.scopus.com/
https://www.scopus.com/
http://www.consultant.ru/
https://elibrary.ru/
https://нэб.рф/

Ha naGopaTopHBIX 3aHATHUSAX CTYASHTHI 3aKPEIUIAIOT TOTYyYEHHBIE TEOPETUUECCKUE
3HAHMS, OCBAUBAIOT CHEU(DHUKY ¥ TPUHITUI PaOOTHI aHATUTHIECKOTO 000PYI0BaHHUS, CTIOCOOBI
MOJTyYEHUS] AaHATTUTHYECKOTO CUTHAJIA M MePexXo/ia K KOHIIEHTpauu aHaiuTa. [Ipu moarotroBke
K J1abopaTtopHOW paboTe HEOOXOIUMO BHHMATEIHLHO H3YYHTh TEOPETHUCCKUN MaTepHall Io
JaHHOW paboTe, TEXHWKY BBIMOJTHCHHUS AKCIEPUMEHTa, O3HAKOMUTBHCS C HHCTPYKIUSAMHU K
npubopam, KOTOPbIE UCTIONB3YIOTCS TPU BHITIOJTHEHUN PAOOTHI.

OO0pa6oTka pe3yabTaTOB JiaGopaTopHbIX pador. OTu€r o nmabopartopHOW padoTe
JIOJDKEH COJIepKaTh BCE TOJYYCHHBIC SKCIEPUMEHTAIbHBIE pE3yNbTaThl, HEOOXOIUMbIC
pacu€tel U BBIBOABL. OTYET IOHKEH MPEAOCTABISTHCS TMPENONABATENI0 sl MPOBEPKH B
TEUYEHUE HEJENIU MOCTIe BHIIOTHEHHUs JJabopaTopHoi paboThl. [IpoBepka mabopaTopHOil paboThI
COMPOBOXKAAETCS COOECEOBAHUEM C MPENOJaBaTeIeM. BBIMOTHECHHBIMU CUUTAIOTCS TOJBKO
NPUHSATHIC TIPETIO/IaBaTeIeM JJabopaTopHbie padoThi!

BakHeiilium 3TanoM Kypca siBJIsSIeTCSl CAaMOCTOSITe/IbHAsI padoTa 1mo JUCHHIINHE,
B paMKax KOTOPO#l CTYJeHThI OCYHIECTBJSIOT IPOpPadOTKy y4eOHOTO (TEOpPETHYECKOro)
MaTepuaia, IOATOTOBKY K TEKYIIEMY M MPOMEXYTOYHOMY KOHTPOJIIO, a TAK)KE BBITOIHSIOT
WH/IMBUyalIbHBIC 3a7aHus (HaIPUMEp, TOTOBST KOPOTKHE COOOIICHHS U TIPE3CHTALINN ).

[Tepen pemenuem 3a1a4 HEOOXOJMMO BHUMATEIBHO U3YUUTh TCOPETHUSCKUIA MaTepHal,
npopadoTaTh KOHCIEKT JICKIIMH, pa3o0paTh NpUMEpPbl pelleHus 3anad. PemieHue 3amadu
PEKOMEHIyeTCSl HAaYMHATH C HaWOoJiee MPOCTHIX, OJMM3KMX K HMEIOIUMCS B 3aJ[AUHHKE
npuMepaM. He pekoMeHIyeTcs WCIOJb30BaTh TOTOBBIE KOHEYHBIC (OPMYIBI, KOTOpBIC
BBIBOJIATCS B IPUMEpaXxX PEIICHUs 3a/1a4. 3alKich B TETPaIX JODKHA COEPKaTh (DOPMYIIBI B BCE
BBIUUCIICHUSI C YKa3aHUEM EIWHUI] M3MepeHus. [Ipu BBIYMCIICHUSX HEOOXOIUMO 00palaTh
BHMMaHHUE HA UX TOYHOCTH (MCIOJB30BaHUE HYXHOTO YMCJIAa 3HAYaUX MUQP) U COOII0IeHNE
NPaBUJI OKPYTJICHHUS.

IIpy mDOAroTOBKE KPATKOro /AOKJIaAa ¢ KOMIBIOTEPHOIl  mpe3eHTAIHel
apryMEHTHPYETCS aKTYaJIbHOCTh TEMBbI, BBISBIISCTCS MPAKTUYCCKOE H TEOPETHUECKOE 3HAUCHUE
naHHoro wucciienoBanus. OCHOBHas 4dYacTh JIOKJIAQJa pACKpPhIBAaeT CoJEpKaHWe TeMbl. B
3aKIIIOYCHUU B KpaTKOW W C©kaTtod (opMe U3JIararoTcs IMOJyYEHHBIE Pe3yJIbTaThl,
MPEJICTABISIIONIAE COOOM OTBET Ha TUIABHBIM BONPOC HCCIICIOBAaHUSA. 3/1€Ch K€ MOTYT
HaMeyaTbCs U TAbHEHIIINE TIEPCIICKTHBBI PA3BUTHS TEMBI.

B ocBOoCHMM AMCIMIIIIMHBI MHBATHIAMHU ¥ JTUIIAMHA C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH
3I0pOBbs OOIBIIIOE 3HAUEHUE MMEEeT WHIWBUIYyalbHass ydeOHas paboTra (KOHCYIbTAllUU) —
JIOTIOTHATEIIFHOE PA3bSICHEHHE yUeOHOT0 MaTeprara.

NuauBuayanbHble KOHCYNBTAIIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DAKTOPOM,
CIIOCOOCTBYIONUM  WHIUBUAyATH3aU OOYYCHUS ¥ YCTAHOBJICHUIO BOCIHTATEIHHOTO
KOHTaKTa MEXy MpernoaBaTesieM U 00 yJaronuMCsl HHBAIUIOM WUJTU JIUIIOM C OTPaHHYE€HHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOIHH, HCIIOJIb3YEMBbIX IPU OCYILIECTBJICHUH
00pa3oBaTe/ILHOIO MPOLECCa MO JMCHHUILIHHE (MOTYJII0)

8.1 Ilepeuenb HHPOPMANMOHHBIX TEXHOJIOTHH

Hcnonp30BaHnE 3JIEKTPOHHBIX MTPE3EHTALMN ITPH TPOBEIECHUY NPAKTUYECKUX 3aHATHH.

8.2 IlepeyeHp HEOOXOAMMOTO JIMLICH3MOHHOI0 POTPAMMHOI0 00ecne4YeHus.
Heob6xoaumo nporpamMmMuoe obecriedenune s crekrpodoromerpa UV-1800 (Shimadzu),
NK-Dypbe-criekTpohoTOMETPOB FTIR-8400S 8 (Shimadzu), aromHO-aOCOpOIIOHHOTO
cnektpomerpa AA-6800 (Shimadzu), xpomarorpada LC-2010 (Shimadzu), macc-
CIIEKTPOMETPOB, XPOMATOMACC-CIIEKTPOMETPOB W JIPYTOrO0 COBPEMEHHOTO aHAJTMTUYECKOTO
ob0opynoBanus. [Ipu BeinonHeHNnN 1a00paTOPHBIX PabOT M MOATOTOBKE KPATKUX COOOIIEHUM

ucnons3yercs nporpammuoe obecrieuenre Microsoft Office (Word, Excel, PowerPoint).

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:



1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

9. MarepuajbHO-TEXHUYECKAS

0asza, HeoOXxoamMasi JJsl  OCYHIeCTBJIEHHS

00pa3oBaTe/ILHOIO NMpoIecca Mo TUCHUILINHE (MOIYJIIO).

MarepuaibHO-TeXHUYEeCKOe 00ecTieueHrne JUCITUTUINHEI (MOIYJIs) ’

Ne Bug pabdot
OCHAIIICHHOCTb
1. JIekMoHHBIE 3aHATH KommnexT yuebnoii mebenu, narepaktuBHas qocka SMART Board,
VYuebHasg aynuTopusi Ui | KOPOTKO(GOKYCHBII MHTEPaKTHBHBIM INPOEKTOP, HOYTOYK, MEJIoBas
MPOBEICHUS 3aHSATHI | JOCKa.
JIeKIHOHHOro Tuma, ayd. | MSWindows (sxmouast Windowsmediaplayer), MSOffice (Bxirouas
234c MSPowerPoint), TTO ms narepakTuBHOM fockd SMART Board
2. CeMuHapCKue 3aHATHS Kommutekt yuebno# mebenn, naTepaktuBHas nocka SMART Board,
VYuebHass aynuTopusi Ui | KOPOTKOPOKYCHBIH WHTEPAKTUBHBIA MPOEKTOpP, HOYTOYK, MeEJoBas
MPOBEICHUS 3aHSATHI | TOCKA.
cemunapckoro tuma, aya. | MSWindows (sximouas Windowsmediaplayer), MSOffice (Bxirouas
234c MSPowerPoint), T1O mst uarepaktuBHo#i qockd SMART Board
3. JlabopatopHble 3aHATHS | Y4yeOHBIE J1IaOOpaTOPUH YKOMILIEKTOBAHHbIC, CHEIUATN3UPOBAHHON
VYuebHas aynutopusi Ui | MEOEINbIO, BBITSDKHOM CHCTEMOW BEHTWISILIMM, MEJIOBBIMH JOCKaMH,
MIPOBEACHHUS 3aHATUHN | CpEACTBAMH TIOXApHOW OE30MacHOCTH W OKa3aHWS IIepBOU
nabopaTopHOTro TUNA, | MCIULIIMHCKOW  TOMOINM,  JTa0OpaTOpHBIM  00OpYJIOBaHHEM:
ayn. 415c, 252c. cnekrpodoromerp LEKI, cymmnpnbiii mkadp LOIP LF-60/350VS1,
Oanst BomsHas LOIP LB-161, pH-merpsr "Okcmept-001", Bech
apamuTndeckue BJIP-200, Becsr Texamueckne BJIKT-500, mautkm
anextpuueckue, pH-metp-150, pH-metp LEKI 3D, Ammepmerp M
2017, xommyktomerp Oxcmept-002, kymonomerp Oxcmept-006,
YCTAHOBKA JUISI aMIIEPOMETPUYECKOTO THUTPOBAHMA, XpomaTorpadsl
CHROM - 5, kommiekT 000opyaoBaHUs AJsl TUTPOBaHUS, HAOOPHI
XMMHUYECKOU MOCY/Ibl M PEaKTUBOB. J{JIsl M3yueHus MPUHIHIA paOOTHI
COBPEMEHHBIX  JOPOTOCTOSIMX  AHAJUTUYECKUX  NpUOOpOB
MPEeIyCMOTPEHbl 3KCKypcuu B jaboparopun YHIIK «Anamuty,
OCHAIIICHHBIE  COBPEMEHHBIMH  XPOMATO-MacC-CIIEKTPOMETPaMH,
UCII-cnexTpomeTpamu, CHHXPOHHBIM TEPMOAHAIN3aTOPOM,
PEHTIeHO(ITyOpECIIEHTHBIMU CIIEKTPOMETPaMH.
4. Kypcosoe KypcoBsie paboThl He IPEAYCMOTPEHBI
MPOEKTHPOBAHUE
5. I'pynmoseie VYuebHble nmoMmenieHns: (haKyabTeTa XUMUU M BBICOKMX TEXHOJIOTHH,
(MHIUBUAYAIBHBIE) OCHAIIIEHHbIE MeOEeTbI0, MEJIOBOM JJOCKOM.
KOHCYJIbTAIIUN
Ayn.126c, 234c
6. Texymuit KOHTPOJIb, | YueOHbIEe MOMeIIeHHs (aKyJIbTeTa XUMUHA U BBICOKUX TEXHOJIOTHH,
HIPOMEXYTOUYHAs cHaOKeHHBbIE MeOEITbI0, MEJIOBOH JIOCKOH.
aTTecTanus
Ayn 234c, 126¢
7. CamocrosiTenbHas CamocrosTenpHast paboTa CTYI€HTOB OCYIIECTBIISICTCA B YMTAIBHBIX
pabota 3ajmax OuoOmmorekn KyOI'Y, 3ane pedepaTuBHBIX IKypHAJIOB,

BbranciuTeabHOM 1eHTpe KyOI'Y, WHTepHer-neHTpe, a Takxke
JpyruX ayAuTopHsx (pakyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOXHOCTBIO TMOJKIIOUEHUs1 K cetd «MHTepHeT», IporpaMMoin
SKpAaHHOTO  YBEJIWYEHUS U JIOCTYIOM B  3JIEKTPOHHYIO
MH()OPMAaIMOHHO-00pa30BaTENIbHYIO Cpely YHHBEPCUTETA.



http://www.elibrary.ru/

