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Heau n 3a1a4u M3y4yeHUus1 TUCHMUILINHBI (MOIYJIsT).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XUMHUYECKOTO aHajln3a, METOJax OIMpECNICHUs COCTaBa BEIIECTB, BHIPA0OTKA KOMILIEKCA
COOTBETCTBYIOIIIMX YMEHUM M HABBIKOB M (DOPMHPOBAHHE KOMIICTCHITUH, HEOOXOAMMBIX IS
YCIIEIITHOTO OCYIIECTBICHHS MPO(EeCCHOHATBHOM IeATEIHHOCTH.

1.2. 3agaum AUCHUIJIMHBI: W3y4eHHUE OCHOB TEOPHUH XUMHUYECKHX, (PHU3UKO-
XUMHUYECKHX U (PU3NYECKUX METOJIOB aHAIIN3a PA3IMYHBIX 00BEKTOB, MPHOOpPETEHNE HABHIKOB
XHMHUYECKOTO SKCIIEPUMEHTA, HABBIKOB pa0OThI HA COBPEMEHHOM yueOHO-HAYYHOU ammaparype
U Ha CEpUUHOHN ammaparype, NPUMEHSEMOM B aHAIUTHYCCKUX U (DU3UKO-XUMHUYECKUX
HCCJICIOBAHMAX, M3y4YeHNE OCOOCHHOCTEH aHaIN3a Pa3IMIHBIX OOBEKTOB.

1.3 MecTo AucHUIIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOIM NPOrpaMMBbl.

JucnunianHa «AHalUTHYEeCKas XHMHS» OTHOCHUTCA K oO0s3arelbHOM dacth bioka 1
"NMucuurnuael (Moaynn)" yuebHoro ruiana Hampasienus noarotoBku 04.03.01 Xumusa. B
COOTBETCTBUHU C pabOYMM Y4YCOHBIM IUIAHOM JUCIUIIMHA WM3y4aeTcs Ha 2 Kypce IO OYHOH
dbopme oOyueHusi. Bua mpoMeKyToqHON aTTecTalliu: YK3aMEH.

NHdopManimoHHO 1 JIOTUYECKH CBSI3aHA CO CJICIYIOIUMH TUCIUTIIHHAMU
-Ou3nYeCKUe METOIbI aHAIIN3A,

- [IpakTKyM IO aHATTUTUYECKON XUMUU;

- Heoprannueckas xumusi;

- [IpakTuKyM 110 HEOPTrAaHUYECKON XUMUU;

- ®u3ukKa;

- Maremaruka;

- du3nyeckas XUMHAS,

- [IpakTukym no (pu3nuecKkoit XuMuu.

1.4 Ilepeyensb MIAHMPYeEMbIX Pe3yJbTATOB 00Y4YeHHUS IO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IUIAHHPYeMbIMH  pPe3yJbTATAMHM OCBOEHHUSI 00pa30BaTe/bLHOM
NPOrpaMMmBbl.

W3yuenne paHHOM y4yeOHOM JUCLMIUIMHBI HampaBjleHO Ha (OpMUpOBaHHE Y
obyuarontuxcst odmenpodeccruonanbuon komnerennnu OITK-1:

Koxa u HauMeHOBaHME WHANKATOPA Pe3ynbTarhl 00yueHUs MO AUCHUILIINHE
JOCTHKEHHS] KOMTIETEHITUN (3Haem, ymeem, e1adeent)

OIIK-1: Cnioco0eH aHAIM3MPOBATh M MHTEPNPETHPOBATH Pe3yJIbTaThl XHMHUYECKHX
IKCNIEPUMEHTOB, Ha0JII0IeHUH M 3MepeHu il

HNOIIK-1. 3HaeT OCHOBHbIE 3aKOHBI, IPUHIUIIBI U TEOPETUUECKUE OCHOBBI
BaXHEMIINX XUMUYECKHX U (PU3UKO-XUMHUECKUX METOJI0B
Hcnonb3yeT 3HaHUS B | UCCIIEOBAHUS COCTaBa BEIIECTB U MAaTEPUAIOB

obnactu

AHAJIUTUYECKON XMMUH | YMeeT MHTEPIPETHPOBATh PE3YIbTAThl BHITOJTHEHHBIX aHAIN30B;

JJI1 aHaJInu3a 1 HUCIIOJIb30BAaTh (I)YH,Z[aMeHTaJ'IBHI)Ie (I)I/I3I/IKO'XI/IMI/I"ICCKI/IG 3HaAHUA OJIA
HUHTEpIpETAllUN 00BACHEHUS IMpONIECCCOB, JICKAINUX B OCHOBC OTACIIBHBIX MCTOIOB
PE3YJIbTATOB aHaju3a, JJIsd BbI60pa MCTOJ0B U MCTOAUK aHAaJIM3a U OIITUMHU3allhuH

XUMHUYCCKOI'O aHaJin3a €ro yCJ'IOBPIﬁ; O6CY)K)IaTB PE3YIIbTAThl aHAJIM3a C IIPUBJICYCHUEM
CIIPpaBOYHBIX JAaHHBIX.

Brnangeer cucremoit HpCI[CTaBJ'IeHI/Iﬁ O COBPCMCHHBIX aHAJIUTUICCKUX
METOAaxX UCCICAOBAHHA COCTaBa BEIICCTB U MAaTCPUAIIOB;
METO0J0TueH IMPOBCPKHU PE3YJILTATOB XUMHUUCCKOT'O aHalin3a C
IMPHUBJICUYCHUEM CIIPABOYHBIX JAHHBIX.




Pe3ynbrarel oOyueHuss Mo AUCHMILIMHE JAOCTUTAIOTCA B paMKaX OCYIIECTBIIEHHUSI BCEX
BHUJIOB KOHTAaKTHOM M CaMOCTOSATEIBHOW pPaOOTHI OOYYAIOIIMXCS B COOTBETCTBUU C
YTBEPKACHHBIM ~ y4eOHBIM IUIaHOM. MHAMKATOpBl  JOCTHMKEHHMSI KOMIIETEHIUI
CUHUTAKOTCA Cq)OpMHpOBaHHbIMH npu IOOCTUIKCHUU COOTBCTCTBYIOIIHMX PE3YJILTATOB
oOy4eHwUs.

2. CTpPyKTYpAa M cojiep:KaHue TUCIUTIUHBI.

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

OOmass TpymoEMKOCTh IUCIHUIUIMHBI cocTaBiseT 8 3ad.ed. (288 wacom), wux

pacnpeaciCcHuc 1o BuaamM pa60T IMpEaACTaBJICHO B Ta6J'II/IH€

Bun yuebno# paboThl Bcero CemecTtpbl
JacoB (dacel)
3 4 - -
KonraktHasi padoTa, B TOM 4ncjie: 140,6 70.3 70.3
AyauTopHbIe 3aHATHS (BCEro) 136 68 68
B Tom uuce:
3aHATHS JEKIMOHHOTO THIA 68 34 34
3aHATHA CEMUHAPCKOTO TUMA (CEMUHAPBbI, TPAKTUYECKUE 68 34 34
3aHATHUS)

JlaboparopHsie 3aHATHS - - -

Nuasi koHTaKTHAs padoTa:

Kontpons camocrositenproii padotsl (KCP) 4 2 2
ITpomesxxyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTebHasi padoTa, B TOM YHCJIE: 76 38 38
Kypcosas paboma - - -
Ilpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 38 19 19

Buinonnenue unousudyanvuvix 3a0anuil (n002omoexa
coobWeHul, npeseHmayuii)

Peghepam

Tloocomoska k meKkywemy KoOHmpoio 38 19 19
Koutpoab:

IlonroToBKa K 3K3aMeHyY 71,4 35,7 35,7
OO01ast Tpy10eMKOCTb Yac. 288 144 144
qac B ToM umcIte KOHTaKTHAS

— 140.6 70,3 70,3

3ad4. efl. 8 4 4

2.2 CopepxxaHnue TUCHHUILINHBI:
Pacnipenenenrie BuoB y4eOHOM pabOThl M HMX TPYAOEMKOCTH IO paszzenaM (TeMam)

IUCILIUILINHEL.

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

[Tpumeuanue: JI — nexkuun, [13 — npakTuueckue 3aHatus / cemuHapsl, JIP — maboparopHsie
3anstusa, CPC — camocrosaTensHas paboTa CTy/IeHTa

KonnuecTtBo yacoB
Ne
a3 HaumenoBanwue pa3aenon AynuropHas CamocTosTeND
p ena (Tem) Bceero pabota Has pabota
8 a1 | m3 | Jp
1 2 3 4 5 6 7




KonnuectBo yacoB

Ne
pas- HaumenoBanue paszaeinos AynuropHas Camocrosrens
ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
2 2
1 BBenenune. AHanutndeckas 6 2
XUMHSI KaK HayKa
2 MeTtpoiiornueckue OCHOBBI 8 2 4 2
XMMHUYECKOT0 aHaJIn3a
3 [TpoGooT6op u 8 9 9 4
poOONOATrOTOBKA
OcHOBHBIE 32aKOHOMEPHOCTHU
4 MPOTEKAHUS XUMHUECKUX 8 2 2 4
peakuuii. 3aKOH 1EHUCTBUS
Macc
OCHOBHBIE THITBI XUMHYECKUX
5 peaKkuuii B aHaJIUTUYECKOM 10 4 4 2
xumuH. KucnoTHo-oCHOBHBIE
peakuuu
TurpumeTpuyeckue MeToIbl
6 ananmu3a. KuciotHo-ocHOBHOE 8 4 2 2
TUTPOBAHUE
7 OKHCIUTEIBHO- 10 2 4 4
BOCCTAHOBUTEJIbHBIC PEAKITHH.
OKuCIUTENBHO-
8 BOCCTaHOBUTEIHHOE 10 2 4 4
TUTPOBAHUC
9 Peakuun 3 2 2 4
KOMILJIEKCOOOpa30BaHUsI.
10 Kommekcomerpuueckoe 10 4 4 2
TUTPOBAHUE
11 IIponeccel ocakaeHus U 6 2 9 2
COOCaXKJICHUS
12 | OcaguTenbHOE THTPOBAaHUE 4 2 2
13 I'paBuMeTpUUECKUI METON 10 4 5 4
aHaJIn3a
Hmozo no oucyuniune: 34 34 38
Paszensl (TeMbl) JUCHMILIUHBL, H3ydaeMble B 4 cemectpe (ounas ghopma)
Ne KonnuecTBo yacos
pa;- HaumenoBanue pasnenos AynuTtopHas BueaynuropHas
nena (Tem) Bceero abora pabota
JI 113 JIP CPC
1 2 3 4 5 6 7




KonnuectBo yacoB

pj;ri_ HaumenoBanue paszaeios AynuropHas Bneaynuropnas
ena (Tem) Bcero pabota pabota
JI 113 JIP CPC
Knaccudukanms
WHCTPYMEHTAJIBHBIX METO/I0OB.
AHaJIMTUYECKUI CUTHAIL.
1 OcHOBHBIE PUEMBI TIEPEX0/Ia OT 8 5 4 2
BEJINYMHBI AHATUTUYECKOTO
CUTHaJIa K KOHLECHTPALUH.
I'pagyupoBouHbIe GYyHKIUU.
@DoH 1 c1oco0bI €T0 CHUKCHHS
CHneKTpOCKONMMYECKUE METOIbI
aHaJIn3a. DJIEKTPOMarHUTHOE
2 U3JTyHEHUE U €rO 11 5 4 5
B3aUMO/JICVICTBUE C BELIECTBOM.
CnexTpbl aTOMOB ¥ MOJIEKYT
Mertoapl aOCOpOITMOHHOM
3 CIIEKTPOCKOIUHU 16 6 6 4
MeTtonasl SMUCCHOHHOM
4 CIIEKTPOCKOIUHU 14 6 4 4
18, DIEKTPOXUMHUYECKHE METOIbI 20 5 5 8
aHaiu3a
XpomarorpaduuecKkiue METOIbI 20 6 6 8
5 aHanu3a. Macc-CieKTpoMeTpus.
XpomaTo-Macc-ClIeKTPOMETPUS
5 TepMmudeckue METOIBI aHAIM3a 4 2 - 2
Mertobl pa3neneHus u
6 KOHLIEHTpUpoBaHusi. OCHOBHbIE 13 4 4 5
00BEKTHI aHATTU3A
Hmozco no oucyuniune 34 34 38
2.3 Coaeprxanue pa3aeaoB JUCHUIIHHBI:
2.3.1 3aHATHA JEKIMOHHOI0 THIIA.
3 cemecTp
Ne | HaumeHnoBanun dopMma
pasze e Coneprxanue pasjena TEKYIIIETO
na pazjaena KOHTPOJISI
1 2 4
1 VYcTHbIi
XuMu4eckui ananus. 3HaueHHe U 00JIacTH orpoc
HCIIOJIb30BaHMUS XHMHUYECKOTO aHan3a.
Bsenenmne. Knaccudukarms METOIOB aHajan3a.
AHanuThyecKk | AHaIMTHYECKass XUMMs Kak Hayka. Kpartkuit
ast XUMUs KaKk | HCTOpUYeCKuit ouepk. OCHOBHBIE METOJIbI
HayKa. AHAJIMTUYECKOU XAMMWH. AHanuTudeckas
ciyxba. Ilonstme o wMeToje aHamu3a U
METOJIUKE. AHanuTuyeckuit CHTHAJL
IlepcnexkTuBbl  pa3BUTHSL AHAJIMTUYECKOU




XHUMUU.

YcrHblit
MeTponorudeckue  OCHOBBI ~ XHMHMYECKOro | ompoc. JIP
Metporornie | apanysa, Bocnpounssoaumocts. IIpaBuIbHOCTE. | KOHTp.paboT
CKHC OCHOBBL | Crarpcruueckas  06paGoTKa  pe3ysbTaToB a
XUMHHCCKOTO | apanmsa. [Ipenen oOHapyKeHH,
ananmsa YyBCTBUTENBHOCTh, JAMAIa30H OMPEIENIIeMbIX
KOHIIEHTPaLUH.
[TpoGootbop | IIpoGoorbop u mpobomoaroroBka. OumMOKu YcTHbBI]
u nmpobooTOopa. orpoc
MPOOOTIOTOT
OBKa
OcCHOBHEBIE 3akoH geiictByrommx ~Macc.  KoHcCTaHTBHI YcTHBIN
3aKOHOMCEPHO | paBHOBECHS - TEPMOJMHAMHUYECKHE, pPEeaJIbHBIC, onpoc
cTn YCIIOBHBIE, HMX B3auMOCBs3b. Koadduiments JIP
IIPOTCKaHUA aKTUBHOCTH,  MOJIbHBIC  JIOJIM,  IPUMEPHI
XAMHICCKIX | koHKYpUPYIOIIMX PEaKLHIA.
peaxuui.
Teopun KUCIOT H  OCHOBaHWM: Teopus VYcTHbI
OcCHOBHEIE Appennyca,  Jlptouca, VYcamoBuua, ux | ompoc. JIP
THIIBI HEJOCTATKHU. IIporonutnueckas Teopusi | PeHT.K.p.
XUMHYECKUX | Bpencrena-Jloypu. Ilpotonutuueckass mnapa. Nel
peaxuii KoHCTaHTBl KHMCIOTHOCTM M OCHOBHOCTH.
Kucnotro- Agronporonus. MakTopsl, BIUSIOIME HA CHILY
OCHOBHBIC MPOTOJUTOB. BinsHue pactBopureneit Ha cuity
PCAKIUH. MOPOTOJIMTOB.
TutpumeTpUYecKUid METOI aHAJIU3a, OCHOBHBIE VYcTHbIi
HOHSITHSL. IlepBuunbie  u  BropuuHble | ompoc. JIP
CTaHAapTHI. Knaccudukanus
TUTPUMETPUIECCKHUX METOJIOB aHaJIn3a.
OcHOBHBIE TIPHEMBI TUTPOBaHUS, pacyer
Pe3yIbTaToB PSIMOTO, o0paTHOro u
KOCBEHHOTO TUTpoBaHUs. KHCIOTHO-OCHOBHOE
TUTPOBaHHUE. CrannapTHble pacTBOpHI,
NPUTOTOBJIEHUE, CTAHAAPTHU3ALMS U XpaHEHHE.
WNupukatopsl KMCJIOTHO-OCHOBHOI'O YcTHbIi
TutpuMeTpu | ryrpopanus. Monnas, xpomodopHasi, HoHHo- | ompoc. JIP
CCKHE METOABL | yhomodopHas TEOpHs MHINKATOPOB.
anamsa. CoBpeMeHHbBIE  TPENCTaBICHHUS O  CBS3U
Kucnotno-
OCHOBHOE OKpPAcKH BELIECTBA C 3JIEKTPOHHBIM CTPOECHUEM
THTpOBAHHE. ero MmoJiekyld. PT wMHIMKAaTopoB, HHTEpBAI
nepexonaa OKpacKH. TpeboBanus K
WHJINKATOPaM, UX KilacCU(UKAIIHSL.
KpuBele THTpOBaHMS CHIIBHBIX M CJIa0BIX YTl
KUCJIOT U OCHOBaHMi. PaKkTopkl, Biusiomue Ha | onpoc. JIP
BEIMUMHY CKAauka Ha KpHMBOH THTpoBaHMs. | DEHT.K.p.
[Mpuanun noxbopa wuHIMKATOpOB. Ilpuemsl Ne2
TUTPOBAaHUS  OYEHb  cHa0BIX  KHCIOT H
OCHOBaHUI. WNnaukatopHble omnoOKu
TUTPOBAHUSL. [Ipumepsr MIPUMEHEHUS

KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA JIA aHAJIM3a




PpCaJIbHBIX 00OBEKTOB.

7 OxucnutensH | OKUCINTETLHO-BOCCTAHOBUTENLHBIE PEaKIIHH, Ycrabiit
o- ux Kinaccudukanus. HampaBnenue pemokc- | ompoc. JIP
BOCCTaHOBUTE | mponieccoB. CraHmapTHBIE U (GOpMaIbHBINA
JIbHBIC PENOKC-TIOTEHIMAT, CBS3b  MEXIYy HHMH.
peakinn KOHCTaHTBI paBHOBECHUS PEIOKC-TIPOIIECCOB.
8 OxucnurensH | OKUCINTENBHO-BOCCTAHOBUTEIBHOE Ycrabiit
0- TUTpOBaHKe, Kiaccudukamus. Mumukatoper | ompoc. JIP
BOCCTAHOBHUTC | peqOKC-TUTPOBAHUSI,  WHTEPBAI  IIEPEX0ja
JBEHOC OKPACKH. Knaccuguxanus, MIPUMEPEI
THTPOBAHUE | yryrykaTopoB.
KpuBele  OKHCIMTEIBHO-BOCCTAHOBHTEIBHOTO YcrHbIin
turpoBanus.  DaxkTopel,  BiusrommMe  Ha | ompoc. JIP
BENMUMHY CKAauyka Ha KpPHMBOH THTpoBamms. | PEHT.K.P.
IlepmanranaromeTpus, IUXPOMaTOMETPHS, Ne3
MOJIOMETPHSI. CranpapTHble PpacTBOPHL,
0COOCHHOCTH ux MPUTOTOBJICHUS,
CTaHJapTU3aLMU U XPAHEHUS.
9 Kommnnekcusie COEJIMHEHUSL. DakTopsl, VYcTHbIi
Peak BIMSIOIIME HA YCTOMYMBOCTh KOMIUIEKCHBIX | Ompoc. JIP
KOMIIEKC00G | COCAMHCHUH. Koncrantsl YCTOWUYUBOCTH
pPa3sOBAHHS. TEPMOJMHAMUYECKHE, pealbHble, YCJIOBHBIE.
BHyTpuKOMIUIEKCHBIE COETMHEHHS U XEaThl.
10 Kommnekconsl.  DJITA, paBHOBecus B YcrHbii

pacTBOpax D/ITA. Ocob6ennoctu | ompoc. JIP
B3aumoneiicteust DJ[TA ¢ MoOHAMU METaJIOB.
KommnekcoHomeTpuueckoe TUTPOBAHUE.
MeTannoXxpoMHble HHAMKATOPBI, MEXaHU3M HX

Kommuiekcome neitcreus, pT.

TpHUUECKOE

TUTPOBAHUE Pacuer KpHBBIX KOMIUIEKCOHOMETPHUYECKOIO YcrHbIi
tutpoBaHms.  Dakropel,  Biwsompe  Ha | omnpoc. JIP
BEIMYMHY CKayka THUTpoBaHUs. OCHOBHBIe | PEHT.K.p.
MIPHUEMBI KOMIIJIEKCOHOMETPUYECKOTO Ned
TUTPOBAHUSL.

11 I'ereporennsie pPaBHOBECHSL. KoncTaHTsI VYcrHbIit
Ipomeccor pacTBOPUMOCTH. [Ipumepst pacuera | ompoc. JIP
OCAKICHHUA M | pacTBOPUMOCTH € Y4ETOM  Pa3IUYHBIX
COOCRKICHHA. | ()akTOPOB.

12 OcagutenbHoe TUTpoBaHue. Mertoasl Mopa, VceTHBIN

®onbrapma, DasiHca. Wuaukaropsl, ycnous | onpoc. JIP
NpUMEHEHUS, MeIIaroIye VOHBI.
OcaiTeNbHO be3piHIUKaTOpHBIE METOABI  (DUKCUPOBAHUS
e TUTpOBaHHE KOHEYHOM  TOUkM  TUTpoBaHus.  Kpusble
0CaINTENEHOTO TUTPOBAHMUS, (baxTopsl,

BJIMAKOIINWEC Ha BCIMYMHY CKadkKa Ha KpHBOfI
TUTPOBAHMUA.




13 I'paBumeTpuUecKmii aHaJIN3. YcrHblit
I'paBumeTpuueckas M ocaxpaemas ¢Gopmsl | ompoc. JIP
OCHOBHBIE NPUYUHBI 3arpA3HEHUs] OCATKOB —
anmcopOITHs, OKKITIO3HS, H30MOP(HHU3M.
VYcnoBus MONYyYEHUS KPUCTAUIMYECKHX U YcrHbiid
rpaBI:IMeTqu aMop(HBIX OCAJIKOB. OtnocurensHoe | omnpoc. JIP
COKHIMETOL | e pechimente. Meron BO3HMKAIONUX | PCHT.K.p.
aHanu3a
pearenToB. [IpompiBanme ocaakoB. TpeOoBaHms Nod
K  ocaguTensiM, pacyeT  Heo0XOIUMOIo
KoluuecTBa ocaguTens. Pacuetr moreps 3a cuer
pPacTBOPUMOCTH TpPU MPOMBIBAHHMU  OCaJKa.
IIpumenenue merona.
2.3.2 3aHATHSA CEMMHAPCKOI0 THUIIA.
3 cemecTp
dopMma
Ne TeMbl IPaKTUYECKUX 3aHATUN TEKYILEro
KOHTPOJIS
1 3 4

1. |PaBHOBecHe B TOMOTE€HHBIX crcTeMaX. KHCIIOTHO-OCHOBHOE paBHOBECHE. YeTHBIM ompoc.
Breruncnenne pH B pacTBopax ciaObIX U CHIIBHBIX KHUCIIOT U KontponbsHas
ocHoBanui. Beruucnenue pH B pactBopax amdonutos u 0ydepHbix pacTBopax. |padora 1

2. | KucnotHo-ocHOBHOE TUTpOBaHME. BhIUnciieHne pe3ynbTaToB YcTHBI onpoc.
TUTPUMETPHYECKOTO aHAIN3a METOJIOM IPSIMOT0, 00PaTHOT'O M KOCBEHHOTO KonTponbHas
TUTpOBaHusl. KUCI0THO-OCHOBHBIE HHIUKATOPBL. KprBbIE TUTPOBAHUS. pabora 2
WnnukaTopHble OIMOKN THTPOBAHUS.

3. | PaBHOBecHe B OKHCINTEIBLHO-BOCCTAHOBUTENBHBIX cUcTeMax. Penokce- VYcrHeld  ompoc.
MOTEHIIHAN - CTAaHJAPTHBIHN, (opMabHBIH. KOHCTaHTBI paBHOBECHS PEIOKC- Kontponphas
peakiuii. [ToTeHIMAN B TOUKE SKBUBAJICHTHOCTU. MHIMKATOPBI OKUCIIUTENIbHO- [paboTa 3
BOCCTaHOBUTEJILHOTO TUTPOBaHUs. KpHBble OKUCIUTENBHO-

BOCCTAHOBUTEIHHOTO TUTPOBaHMsL. OKUCIUTEIHHO-BOCCTAHOBUTEIBLHOE
TUTPOBaHHE.

4. |KommnekcHble coequHeHns. BHyTpUKOMITIIEKCHBIE coeAMHEeHNsI. KOMITIeKCOHbI. |YCTHBIH  ompoc.
MerTtaoxpoMHble HHIUKATOphl. KoMIIeKCOHOMETpH4eCKOe TUTPOBAHUE. Kontponphas
KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS. pabora 4

5. |PaBHOBecue B cucTemMe 0caioK - pacTBop. Pacuer pactBopumocTu VYcrHeld  ompoc.
MaJopacTBOPUMBIX COEUHEHNN. ' paBUMeTprUecKnil aHamu3. Y CIIOBHS KonTponbeHas
MOJYYEHUS] KPUCTAJUIMIECKUX U aMOP(HBIX 0caaKOB. OCHOBHBIC TIPUYHHBI pabora 4
3arpsi3HeHust ocakoB. [IpombiBanue ocankoB. Pacuer komudecTBa ocaguTess.

Pacuer noteps 3a cueT pacTBOPUMOCTHU B IPaBUMETPHU
2.3.3 JlaGopaTopHbIe 3aHATHS He NPeAyCMOTPEHbI
2.3.4 3aHATHSA JTIEKIMOHHOTO THTIA.
4 cemecTp
No | HaumeHnoBaHu ®dopma
pasze e Copneprxanue pasnena TEKYIIEro
ja paznena KOHTPOJISI




2 3 4
Knaccuduxar O6mme TIPUHITUTIBI u  Kiraccudukanus VYcrHBIH
us WHCTPYMEHTAJIBHBIX METO/IOB. AHaJUTUYECKUN ompoc
UHCTPYMEHTA | CHTHAJ. I'pagyupoBounsbie (GyHKITHH.

JIBHBIX UyBCTBUTEIBHOCTh Hu CCIICKTUBHOCTH
MCTOJOB. MeToauku. @OH, €ero TMPOUCXOXKICHUE U
Af{aﬂHTquCK croco0bl  yMeHblieHus. OCHOBHBIE CIOCOOBI
MM CHTHATL. pacyeTa  KOHIIGHTpallMd 1O  BEIUYUHE
AHAJTUTUYECKOTO CUTHAJA.
CoexTp  ANEKTPOMATrHUTHOIO  HW3IYYCHUS: YcrHbrit
SHEPIHsl, CIIOCOOBI €e BBIPAXKEHHs; Juana3oHsl | ompoc. JIP
CrekTpockon | JICKTPOMAarHUTHOTO W3JIy4YCHUS, THnbl | KOHTP.pabd.
HYeCKHe SHEepPreTHYeCcKuX mepexomoB. OCHOBHBIE THIIBI
METOIBI B3aMMOJICWCTBUS BEIIECTBA C W3JIYUCHHEM.
aHajIn3a. Knaccudukarms CHEKTPOCKOTTMYECKUX
DnexTpomard | METONOB  aHanu3a. CHEKTpBl  HMCIyCKaHus,
HUTHOE MIOTJIONICHUS U PACCESTHUS. ATOMHBIEC CIIEKTPHI.
u3TydeHde u | JHEPreTUYECKHEe MePeXoibl. XapakTepUCTUKU
ero CIIEKTPaJIbHBIX JINHUH. MonekyisipHble
B3auMojieiicT | CHEKTphl. CXeMbl 3JIEKTPOHHBIX  ypOBHEH
BHE C MoineKkynbl. OCHOBHBIE 3aKOHBI TOTJIOIICHUS
BEIIIECTBOM. anekTpoMarHutHoro  m3nmydeHusi  (byrepa-
CriekTpsI JlambepTa-bepa) w  3akoH = W3IYYCHHA
aTOMOB U (Jlomakmna-1lleitde). CBsA3p aHATHTHISCKOTO
MOJIEKYIL. CHTHaJIa C KOHIIGHTpAIlMeHl OIpeaenseMoro
coenuHeHus. CHeKkTpalibHble MPHOOPBI, UX
KJIacCHU(UKAIIHS. Mecro 17§ pob
CIIEKTPOCKOITUIECKUX METOJIOB B
AHAMUTUYECKOH XUMHH H  XAMHYECKOM
aHanmse.
ATOMHO-a0COpOIIOHHAs CIIEKTPOCKOIHSI. YcrHbIi
Cxema npubopa. [Inamennas u onpoc
3NeKTpoTepMuUecKast aromuzanus. Mictounuku JIP
m3nydenus. [lpaBuma Yosma. 3aBUCUMOCTD
ONTUYECKOW TIOTHOCTH IUIa3MbI OT
KOHIICHTPAIINH JIEMEHTOB B PacTBOpE.
®DakTOpPHI, BIUSIIONINE HA TOYHOCTh aHATN3a.
Meron «xomogHoro mapa». O6mactu
Merossr MIPUMEHEHUS], BO3MOXHOCTH, TPEUMYIIECTBA U
AGCOBIHOHHO OTPaHUYCHHS METOJa.
51 CBs13b XUMUYECKOHN CTPYKTYPhI COSTUHEHUS C YcrHblid
CHEKTPOCKON | 3JIEKTPOHHBIM a0COPOIMOHHBIM CIIEKTPOM. onpoc. JIP
uu DOYHKINOHAIBHBIN aHAIH3 110 AIEKTPOHHBIM Peiit.x.p.

cnekTpam. KondecTBeHHBIE XapaKTEPUCTUKN
TIOTJIONICHNS CBETA, UX B3aMMOCBA3b. 3aKOH
Byrepa — Jlambepra — bepa. OTKII0HEHHS OT
3akoHa byrepa-Jlambepra-bepa, ux npuunHsl 1
croco6s! mpeaynpexaennsa. dotomerpuyeckue
peakuuu U TpeOoBaHus K HUM. ONTHMANbHBIE
ycnoBust GOTOMETPUPOBAHUS.

. OcHOBHBIE Y3JIbI CIIEKTPOQOTOMETPHUECKON
anmaparypsl. UHCTpyMeHTaJIbHbIE




MOTPEITHOCTH; ONITUMAIIEHBIA HHTEPBAI
HU3MEPSAEMbIX 3HAUCHUN ONTHYECKON
wiotHocTU. CriocoObI onpeneacHus
KOHIICHTPAI[MH MOTJIONIAIOIIETO BEIIECTBA B
pactBope. duddepeHnmanbHbINA CIIOcO0
CIEKTPO(OTOMETPUIECKIX H3MEPEHHIA.
AHanu3 MHOTOKOMIIOHEHTHBIX CUCTEM.

Monekynsipaas abcopOuroHHas
criekTpockorusi B MK obmact  crekTpa.
Unentndukanus ©  CTPYKTYPHO-TPYIIIOBOM
ananmu3 no MK cnekrpam. KomnuecTBeHHBIN
anamu3 B MK-  cmekrpockoruu. UK
CHeKTPO(OTOMETPHl AUCIIEPTUPYIOMIETO THIIA,
UX OCHOBHbIE Y3ibl. Dypbe-CeKTpOMETpHI,
MPUHIMI UX paObOTHl  PEUMYILECTBA.

Ycrablid
ompoc. JIP
PeiiT.x.p.

MeTonpr
3MHUCCUOHHOM
CIIEKTPOCKOI
17071

[TpyHIMITBEL ¥ TEOPETUYECKUE OCHOBBI aTOMHO-
SMHUCCHUOHHOIO  CIEKTPaJIbHOIO  aHaJIU3a.
OCHOBHBIE =~ HMCTOYHMKM  aTOMM3aLUUd U
BO30YKIECHHUSI. CBs3p  aHATUTUYECKOTO
CUTH&JIA C KOHILIEHTpauued aHaiura. Meron
TUIAMEHHON  QoTOMETpUH.  AHaTUTHYECKHE
BO3MOXXHOCTH aTOMHO-3MHCCHOHHOI'O METOJa
aHaIusa.

JIromMmuHecLieHIIUS u ee OCHOBHEIE
xapaktepucTuku.  Kimaccudukamuss  BUAOB
JIFOMUHECLIEHLIMH. Armmaparypa ISt
WCCIICIOBAHUS JIIOMUHECIICHITNH. Perucrparus
CIIEKTPOB  BO3OYXKIEHHS W  HWCIyCKaHHUS
JMOMUHECTIUPYIOIUX ~ BemecTB.  OCHOBHBIC
3aKOHOMEPHOCTHU MOJIEKYJIIPHOU
JTIOMUHECTICHITNH. TyIIIeHne JIFOMUHECIICHITUH.
KomnaecTBeHHBIN TIOMHUHECIICHTHBIA aHAIN3:

VcTHBII
ompoc. JIP

B3aumopeiicTBie peHTI€HOBCKOTO U3IYUYEHUS C
BEIIECTBOM. METOIbl PEHTIEHOBCKOM
cniekTpockonun. PenTrenodmyopeceHTHbIE
CIIEKTPOMETPHI IHEPrOIUCIIEPCUOHHBIE U
BOJTHOJIUCIIEPCUOHHEIE. [[eTeKTOphI
PEHTIe€HOBCKOTO U3 IydeHus1. Kpucramisi-
ananu3atopbl. OcoOeHHOCTH
npobomoarotToBku. O0NIaCTH TPUMEHEHUS,
BO3MOXXHOCTH, IPEUMYIIIECTBA U OTPAHUICHIIS
METOJIOB.

YcTHbIi
ompoc. JIP
Peitt.k.p.

OOmas xapakTepucTUKa M KiaccUpHUKauus
IEKTPOXUMHUUECKUX METOJIOB.
DnexTpoxuMudeckue sueiiku. MHIuKaTOpHBINH
JIEKTPOJ 51 3IEKTPOJ CpaBHEHUSI.
PaBHOBecHBIE u HEPaBHOBECHBIE
JNIEKTPOXUMUYECKUE  CUCTEMBL.  SIBiIeHHS,
BO3HMKAIOIUE  IIpU  INPOTEKAHUU  TOKa.
IonspusanyoHHbIE KpUBBIE u ux
HCIIOJIB30BaHUE B Pa3IUYHBIX

VceTHBIN
ompoc. JIP

YcTHbBIN
onpoc. JIP
Peitt.k.p.




SJICKTPOXUMHNYCCKUX MCTOAAX.

[IpsmMasi MOTEeHIOMETPHSL.
[ToTeHoMeTpHUYECKOE TUTPOBAHUE.
M3MeHeHne IeKTPOIHOTO TIOTEHIMAIA B
nporecce TuTpoBaHusi. CriocoObl 00HApYKEHUS
KOHEYHOH TOYKU TUTPOBAHUS. AHAIUTHYECKHE
BO3MOKHOCTHU M TIPAKTUYECKOE TPUMEHEHNE
HOTEHIIHOMETPHUYECKOTO METO/IA.

BonpraMnepoMeTpud4ecKuil  METOJl  aHaJIM3a.
Knaccupukanms  BOIBTaMIIEPOMETPHUUECKUX
METO/IOB. [Monsporpadus.Odmas
XapaKTEePHUCTHKA MOJIporpadymuecKoll KPUBO.
3aBucuMocTh  IU(G(GY3UOHHOTO  TOKa  OT
pasTUIHBIX (akToOpoB. YpaBHEeHHE MbKoBHYA.
[loTeHuman MOIYBOJHBL. [IpumeHneHue
TBEPABIX 3JEKTPOAOB B BOJBTAMIIEPOMETPHH.
CranuHapHble u BpallaroLIecs
MHUKPODJIEKTPOJIBI. MOILI/I(bI/IquOBaHHLIe
3JICKTPOJBL. WNHBepcrnonHas
BOJIETAMIIEPOMETPHSI. AwMriepomMeTprudecKoe
TUTPOBaHUE c OJTHUM u JIBYMSI
MOJIIPU30BAHHBIMH  JJIGKTpOAaMu.  Bumsl
KPHUBBIX TUTPOBAHMUSL. AHanuTAyecKue
BO3MOYKHOCTH U MpPaKTHUYECKOE IPUMEHEHNE
BOJIbTaMIICPOMETPHUICCKHUX METOJO0B.

Ycrabli
ompoc. JIP
PeiiT.x.p.

Kynonomempusa.Teopetnueckue OCHOBBL.
Kynonomerpuss mpu TIOCTOSHHOM TOKE H
IIOCTOSIHHOM noTeHuuane. Ilpeumyiecrtsa u
OTpaHMYEHHUs] MeTOoAa KYJIOHOMETPHUYECKOI0

TUTPOBAHUSL. [Tpumepst MIPaKTUIECKOTO
MPUMEHEHUSI.

Konoykmomempus. Ipuntume
KOHJIyKTOMETPHH, BO3MOXXHOCTH U 00JacTh
npumenenus.  llpsmas ~ KOHIyKTOMETpHSL.
Konnykromerpuieckoe TUTPOBAHUE.
IIpakTuueckoe MPUMEHEHHE METO/IOB
KOHIyKTOMETPHH.

Inexmpozpagumempus. [IpunnuneL,
PEUMYILIECTBa, o0macTpb MIPUMEHEHUS
3JIEKTPOTPABUMETPHH. OeKTponn3 npu

KOHTPOJIUPDYEMOM  TIOTEHIMaje W €ro
NPUMEHEHUE Ui LENeW  pa3fencHus H
KOHIICHTPUPOBaHMsI. ATaparypa.

YcrHbii
ompoc. JIP
PeiiT.x.p.
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Xpomarorpad
HUYECKHUE
METOJIbI
aHaJIN3a.

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

I"azoancopOuUMOHHAs U Ta305KUIKOCTHAS
xpomarorpadmus..CxeMa ra3oBoro
xpomarorpada. OCHOBHBIC THITHI IETEKTOPOB:
KaTapoOMETPhI; IETCKTOPBI AJIEKTPOHHOTO
3axBaTa; MJIaMCHHO-HOHHU3AI[MOHHBIC
JIETEKTOphL. BRIOOp AeTekTopa.
AHaJIUTUYECKUE BO3MOXXHOCTH, 00J1aCTH
MPUMEHEHUS Ta30BO# XpomaTorpaduu.

VcTHEIH
ompoc. JIP

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

YcTHBIN
onpoc. JIP
PeiiT.x.p.

Macc-
CIIEKTPOMETP
us. Xpomaro-
Macc-
CIIEKTPOMETP
us

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

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

cnekmpomempusa. llpuHnun MeToma, €ro
NpEeuMyIlIecTBa 10 CpPaBHEHHWIO C  Macc-
CHEKTPOMETPUIECKUM METOJIOM aHAIIN3a.

AnHanuTudecKkue BO3MOKHOCTH U 001aCTH
IMPUMCHECHUA MACC-CIICKTPOMETPUU.

VcTHBIN
orpoc.

Kontp.pad.
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Tepmuueckue
METOJBI

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

10

MeTtopl
pa3zaeneHus u
KOHLICHTPUPO
BaHUS.

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

OKCTpakius  Kak
KOHLICHTPUPOBAHHUS.
9KCTPAKLMOHHBIX
3aKOHBI u
XapakTepUCTUKU.DAKTOPhl,  BIMSIOIIKME  HA
CTETIEHb  W3BJCYEHUs NpPU  OJHOKPATHOU
skcTpakiuu. CrTemeHb  U3BJIEUEHUS  NPHU
MHOTOKpaTHOW  3KcTpakuuu. Beibop pH
SKCTpakUMH. BaxHeHlmue -HKCTpareHTbl U
TpeOOBAHUS K HUM.

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

METOJl  pa3feleHus U
Knaccundukarms
MIPOLIECCOB. OcHoBHBIE

KOJIMYCCTBCHHBIC

Crienuduka npobooTdopa n mpoOONOArOTOBKU
B X0JI€ aHAJIM3a OOBEKTOB Pa3HOTO THUIIA.
[MpeacraBuTenbHOCTH TPOOBI. DaKTOPEI,
00yCIIOBJIMBAIOIINE pa3Mep U criocod oToopa
npeacTaBUTENbHOM Mpoobl. OTOOp Mpobd
TOMOTEHHOT'O M TeTEPOreHHOTO COCTaBa.
CriocoObI MoTy4eHUs cpeTHeH TPOOHI.
OcHoBHBIE c110cOOBI IEpeBoa Mookl B HopMmy,
HE0OX0MMYIO JUISl TAaHHOTO BH/A aHAJIN3a, -
«CYyXUE» U «MOKPBIEY.

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

AHanu3 peanbHbIX 00BeKTOB. [lepcrnekTHBEI
Pa3BUTHUS aHATUTHUYECKON XUMHH. CHUKEHUE
npenena oOHapyKEHUs! U YBEIUUCHHE
TOYHOCTH aHanu3a. ABTOMAaTHU3AIMS U
KOMITbIOTEpU3anus aHanu3a. CUCTeMBI
«AIIEKTPOHHBIN HOC» U «QIEKTPOHHBIH S3BIK».
MuHnuatopuzanus. PasButue «oJyieBbIX»
METO/IOB aHanu3a. Pa3Burre rubpuIHBIX
METO/IOB aHaNu3a. J|UCTaHIIMOHHBIN aHAJIN3.
Pa3BuTHe Hepa3pymIarOIKUX METO0B aHAJIN3A

Y cTHbBIN
orpoc.
VcrHBIC
JTOKJIA IbI

2.3.5 3aHATHS CeMHHAPCKOI0 THIIA.
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4 cemecTp

dopMa TeKyLIeTro

No TeMbl MPaKTUUECKUX 3aAHATUI
KOHTPOJIS
1 3 4
1.|CnexTpodoTomeTprueckuii MeTO aHanKu3a. Beraucienue PacuetHble 3ananus. Y CTHBIN
PE3yIBTATOB CHEKTPO(HOTOMETPUIESCKOTO aHAITN3A., omnpoc. Pelt.k.p.
Huddepennmanpaas crieKTpopoTOMETpHS.
2. |ATOMHO-abCOpPOLMOHHAS CIIEKTPOCKOTIHSI. VYcrabiii onpoc. PeiT.k.p.
3. |[HUK-cnekrpockomnus. KadecTBeHHBIN U KONUYECTBEHHbIN YcrHbIi onpoc.
aHaJM3.
4. |ATOMHBIM SMHCCUOHHBIN CIIEKTPANbHBIA aHanu3. Pentreno- |V cTHBIN onpoc. PelT.k.p.
(1yopecLeHTHBINH METO] aHaIN3a.
5. |/lroMHHECIICHTHBIH aHAN3. YceTHBI onpoc.
6. |[loreHunomerpusi. Pacuernsie 3a1anus. Y CTHBIN
onpoc.Pelr. k.p.
7. |Bonbrammnepomerpus Pacuernsie 3a1anus. Y CTHBIN
onpoc.Pelr. k.p.
8. |Kynonometpusi, 31eKTpOrpaBUMETPUSI, KOHTYKTOMETPHSL. PacueTHbie 3aanus Y CTHBIN
onpoc.Per. k.p.
9. |Xpomarorpadus. VYcrabiii onpoc. PeuT.k.p.
10. [Macc-criekTpoMeTpus. XpoMaTo-Macc-CIIeKTPOMETPHSL. YcrHbIi onpoc.
11. |OcHoBHbIe 00BEKTHI aHaNMK3a. [IepcriekTHBEI pa3BUTHS YcrHbIi onpoc.

AHAIUTUYECKON XUMHUH

2.3.6. J1aGopaTopHble 3aHATHS B 4 ceMecTpe He NPeAyCMOTPEHbI
2.3.7 llpuMepHasi TeMATHKA KypPCOBBIX padoT (IP0eKTOB)
KypcoBbie paboThI - HE TPEeAYCMOTPEHBI

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

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

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

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

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

3. T.b. [Ilounnok, 3.A. Temepnames. MonekyisapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'y, 2016.

4. Y4eOHUKHM U 33Ja4HUKH U3 CIIMCKa OCHOBHOM JINTEPATYpHI.
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Brimmonnenue 1. MeTonnueckune peKOMEHIAIMK K OpTraHU3aINK ayJUTOPHON U
WHAVBUAYAILHBIX  |BHEAYIUTOPHOW  (CaMOCTOSITENBHOW) pabOThl  CTY/IEHTOB:
3aJIaHMM, MOATOTOBKAa |[MeTtoanveckue ykaszanusi/ coct. T.II. Cropoxenko, T.b.
COOO0IICHU [Tounnok, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckwii roc.yu-t, 2018. 89 c.
2. T.b. Tlounnok, 3.A. TemepaamieB. AHaIUTHUECKAs XHUMUS.
CriekTpocKonuueckue MeTOolbl aHanu3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.
4, T.b. [Ilounnok, 3.A. TemepnameB. MonexkyuspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.
3. YueOHUKHU U 3aJJaUHUKH U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

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

2. T.b. Ilounnok, 3.A. TemepnaiieB. AHAUIUTHYECKAS XUMHUSI.
CHeKkTpocKONnMUYecKre MeTO/bl aHalin3a. Y4yeOHoe mnocolue.
Kpacnonap, Ky6I'VY, 2013.

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

4. Y4yeOHUKH U 3aJaYHUKH U3 CIIHUCKA OCHOBHOM JINTEPATYPHI.

Y4eOHO-METOIMYEeCKHE MaTepHalbl Uil CaMOCTOATENBHON paboThl 00yYaromUXCs W3
Yyyuciaa MHBAJIUAOB W JIMI C OrPAaHWYEHHBIMH BO3MOXKHOCTAMH  370poBbs  (OB3)
NPEOCTABISIOTCS B (hopMax, aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBSI U BOCTIPUSITHS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s3b1ke bpaiins.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jliist AT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

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

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B mnporecce ocBoeHuss gaHHOW Y4eOHOW ITUCHUILIIMHBI MCIOJB3YIOTCS CIEAYIOIINE
o0Opa3oBaTeNnbHbIEe TEXHOJOTHH: ayIuTOpHas paboTa B BUAE TPATUIIMOHHBIX (HOPM: JEKIUH,
CEMHUHAPBI, MPAKTUYCCKHUE 3aHATHA U T.II.; CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBBLIC
JTUCKYCCHH, TIPOBOJAUTCS Pa3dop MpakTUYecKuX 3amad. [IpeaqycMOTpeHbl KOHTaKTHBIE Yachl, B
paMKax KOTOPBIX IIperoaaBaTrciib, C O)IHOfI CTOPOHBI, OKa3bIBa€T HWHAHWBUAYAJIbHBIC
KOHCYJIbTAIIMM TI0 XOAY BBINIOJIHEHHUSI CaMOCTOSATENbHBIX 3aJaHui, a C JPYrod CTOPOHHI,
OCYIICCTBIACT KOHTPOJIb W OHCHHUBACT PE3YIbTAThl 3THUX HHIAWBHAYAJIbHBIX Sa)IaHI/Iﬁ. 21.]'[5[
¢duKcaluu TBOPYECKOTO IMPOJBIIKEHUS HCIONB3YEeTCsS PEUTUHIOBasl CHCTEMa OIICHKH 3HAHHIA
CTYIEHTOB IO pe3yjibTaTaM IPOBEPKU MOAYJIbHBIX PEUTUHIOBBIX KOHTPOJIBHBIX pPAadoT,
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NpUMEHSIeTCs O0CYXKIIEHHE pPe3yJbTaToOB pPadOThl CTYJICHUECKUX HCCIEA0BATEIbCKUX TPYII,
HekoTtopeie paznenbl TEOPEeTHMUECKOTO Kypca paccMaTpuBalOTCd C  HMCIOJIb30BaHHEM
OTeperKaroIIeil CaMOCTOATEIbHON PabOThI: CTYACHTHI MOIYYaAIOT 3a/laHie Ha U3y4EHHE HOBOTO
MaTepuaia 10 ero U3JI0KEeHUs Ha JISKIIUH.

B pamkax uTeHus Kypca nperycMOTPEHO IocelieHne 1abopatopuii DKo1oro-
AQHAJIUTHUYECKOTO LIEHTPa U LIEHTPa KOJJIEKTUBHOTO 110J1b30BaHus KybaHckoro
TOCYHUBEPCUTETA.

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

4. OueHO4YHbIe CpeACTBAa JJsi TeKYWIEro KOHTPOJSl YCIeBAeMOCTH W
MPOMEKYTOYHOM aTTeCTAlMHU

OneHouyHbIe CPECTBA MpeIHA3HAYCHBI JJI1 KOHTPOJISI U OLICHKU 00pa30BaTeIbHBIX
JOCTHKEHUI 00yJaroIuXcsl, OCBOMBIIMX IPOrpaMMy y4eOHOM TUCIUIUIMHBI « AHATUTUYECKAs
XUMUS.

OneHouHbIe CPECTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUabl AJIs IPOBEACHUS TEKYIIETO
KOHTPOJIS B pOpME BOIIPOCOB IS MOJATOTOBKH K KOHTPOJIBHBIM pad0TaM U MPOMEKYTOYHOH
aTTecTanuy B opMe BOIIPOCOB U 33aHUH.

4.1. Bonpocbl K KOHTPOJILHBIM M CAMOCTOSAITEIbHBIM padoTam
CamocrositesibHas padora Nel

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

OO0BsicHUTE CMBICIT ITApaMeTpa «TOYHOCTh XUMHUYECKOTO aHATTN3a».

YKaxkuTe, 4eM OTJIMYAIOTCS IOHATHUS «CXOJIUMOCTB» U «BOCIPOU3BOIHUMOCTHY.

CucreMaTH4eCKHe OMMOKH, UX UCTOYHUKH.

[TpaBUIILHOCTH pE3yNIbTaTOB XUMUYECKOTO aHann3a. Kakumu crmocobamu MOKHO

MIPOBEPUTH MPABUIBLHOCTh Pe3yiIbTaTa aHaIu3a?’

B yem oTinumne cucreMaTH4eCKUX OMIMOOK OT CIIydalHBIX ?

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

7. Ha3oBuTE MOCTOSIHHBIE TTApAMETPhl HOPMAIILHOTO paclpeieeHus CayJaitHon
BEJTUYHHEI.

8. Ha3zoBuTe OCHOBHBIE CBOMCTBA KPHUBOM HOPMAIILHOTO pacnpenenenus ["aycca.

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

10. HamummTe ypaBHEeHUE AJs pacueTa JOBEPUTEIHHOTO HHTEpBAA .

11. Jlaifte ompeneneHue MoHATUS «IpoMaxy. Kakum o0pa3zom U3 cepuu u3MepeHuit
UCKITIOYAIOT TpyObIe TpOMaxu?

12. B gem 3akiroyaeTcsi METOI HAMMEHBIIHNX KBaapaToB? Kakum o0pa3oM morydaroT
ypaBHEHHUE TPSIMOH ISl IKCIEPUMEHTATBHBIX 3HAUEHUH METOJIOM HAMMEHBIINX
KBaJpaToB?

13. JlaiiTe onpeneneHUe MOHATUSAM: TIpee OOHAPYKEHUSI, OTKPhIBAEMBI MUHIMYM,
JTMATIa30H U3MEPSIEMBIX KOHIIEHTPAIINi, CEIEKTUBHOCTD, YKCIIPECCHOCTh aHAJIN3a;
AQHAIMTUYECKUI CUTHA, «UIeHTU(UKAIIMOHHBINA TTapaMeTp.

14. TlepeuncnuTe KpUTEPUH BHIOOpA METO/A aHAIH3A.

15. 3Havamue udpsl U MpaBuiIa OKPYIIICHUS YUCell, BRIPAXKAIOIIUX Pe3yIbTaT aHATH3a.
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16. Eqununet CU B aHanu3e: OCHOBHBIE, POU3BO/IHBIC, BHECUCTEMHBIE (3KBUBAJICHT, TUTD,

MOJIIpHAsi KOHIIEHTpAIsl SKBUBAJICHTA, MOJISUIBHOCTh U IP. ).

17.IlorpenrHoCcTy OTAEIBHBIX CTAANN U KOHEUHOTO pe3ysbTata. CyMMUpPOBaHUE

MOrPEIIHOCTEH.

18. MeTposiornieckoe 00ecreueHne KOHTPOJIS COCTaBa BEIIECTB U MATEPHAJIOB.

NS

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

ATTecTanus U CTaHAApTU3ALUS METOTUK.
AKKpenuTanusi aHATUTHYECKHUX JIabopaTopHil.

PeiiTuHroBasi KOHTpPOJLHasE padbora Nel

o TeMme «Kucnommno-ocrognvie peakuuu

ChopmynupyiiTe 3aKOH JICHCTBYIOIIHUX Macc.

@DakTOpPBI, BIUAIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIMil.

TepmoanHamMuueckass KOHCTaHTa paBHOBeCUsl. PaKTOPBI, BIUSAIOIIME HA €€ BEIUUUHY.
Peanbnas xoHcTanTa paBHOBecus. CBsI3b C TEPMOJIMHAMUYECKONW KOHCTAHTOM.
®akTopsl, Bausomue Ha BenuunayKP.

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

AkTHBHOCTH HOHOB. KO3 (ppuIrieHT akTUBHOCTH, CpeHUN KOAPDUITUEHT aKTUBHOCTH.
DaKTOpbI, BIUSIOMINE Ha BEIUYHHY KOA(P(DHUIIEHTA AKTUBHOCTH.

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

[JaiiTe onpenenenne KOHKYpUPYIOLIEH peakliMi U IPUBEINUTE TPUMEPDI
KOHKYPUPYIOILUX peaKkLUi Ui MPOLECCOB TUCCOLMUALUU KUCIOThI UM OCHOBAHMUS
paBHOBECHsI B TETEPOT€HHOI cucTeMe; peakiuuu 00pa3oBaHUS KOMILIEKCHOTO
COCIMHEHMUS.

Koadduiment koHKypHpyromiei peakiiuu 1 MoJIbHast 1011 noHa. BeiBeauTe ypaBHeHUe
JUIS1 pacueTa MOJIBHOW JIOJIM aHWOHA CJIa00i MHOTOOCHOBHOM KUCJIOTHI .

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

KoHcTaHTa 1 cTeneHb JUCCOMALNU SIIEKTPoInuTa. 3aKoH pazbasieHus OcTBanbaa.
ChopmynupyiiTe OCHOBHBIE MTOJIOKEHUS Teopuil Appenunyca, JIpronca u YcanoBuua,
HA30BUTE UX OCHOBHBIE HEJJOCTATKH.

JlaiiTe onpenesnenne KUCIOThl U OCHOBAHUS C TOUKHU 3PEHUSI POTOIUTUYECKON TEOpUHU
bpencrena-Jloypu. [IpuBenure npumepsl HEUTPAIBHBIX U 3apSHKEHHBIX KHCIIOT U
OCHOBaHUM.

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

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

@DakTOopbI, BAUAIOIINE HA CHITy IPOTOIUTOB. BHyTpeHHME U BHELIHUE (DaKTOPHI.
IIpumepsl.

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

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

KakoBa posnb pacTBOpUTENS B IPOSIBICHUH KMCIOTHBIX MM OCHOBHBIX CBOMCTB
nportonuToB? B uem 3akitouaercs nuddepeHupyomiee 1 HUBEIUpYoIlee AeiicTBre
pactBoputenei? Ilpuseaure npumepsl.

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

24.

25.

26.

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

35.

36.
37.

KOHCTaHTa aBTONPOTOIN3a?

Uto Takoe voHbI TMOHUS U auata? [IpuBenure npumepsl

Nonnoe npoussenenne Bojbl. GakTopsl, Biustonme Ha BeTHIUHY Kp2o.

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

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

[aiite onpeneneHne KOHCTaHThl KUCIIOTHOCTH, KOHCTAaHThI OCHOBHOCTH, [IpuBenure
IPUMEPBHL.

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

Kakwue pactBopsl Ha3biBatoTCsa OydepHbiMu?

OO0bsicauTe MeXaHu3M Oy(PEpHOTO JCHCTBUS HA KOHKPETHOM IIPUMEpE.

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

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

BriBeaure popmyny ans pacuera pH B pacTBope cepHON KHCIOTHI.

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

B kakux cimy4asix npu pacuere pH pacTBOpOB KMCIIOT U OCHOBAHUIN MOKHO IPEHEOpEUb
aBTOIPOTOJIM30M PACTBOPUTENS, M B KAKUX CIIydasX HEy4eT 3TOT0 Ipoliecca MPUBEIET
K CEpPbE3HBIM OIINOKaM?

YpaBHeHUE 35IeKTpOoHEUTpanbHOCTU. [[puMepsbI.

VYpaBHeHue MarepuanbHoro 6ananca. Ilpumepst.

Tunosple 3a1a4n K peHTHHIOBOM KOHTPOJIbHOI paGore Nel

1. Pacuer pH B pacTBOpax CHUJIbHBIX U CIa0BIX MPOTOJUTOB O€3 yueTa HOHHOM CUIIbI
pacTBOpPOB.
2. Pacuer pH B pactBOpax amponnToB.
3. Brruncnenue pH B OydepHBIX pacTBOpax.
4. CocraBneHue 0y(hepHbIX pacTBOPOB C 3a/laHHBIM 3HaueHueM pH.
PeiiTuHroBasi KOHTpoJIbHasi padora Ne2
1o teMe «Kucnomno-ocnoénoe mumposanuey
1. Ha3oBurte OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKU TUTPUMETPUUYECKOTO METOJa
aHanmu3a (AMana3oH ONpeAeNsieMbIX KOHLEHTPAIMH, MOTPeIIHOCTH, HUKHIOK I'PaHHILY
OTpeeIeMbIX COJIepKaHNi)
2. Ha3zoBuTe OCHOBHbBIE TOCTOMHCTBA U HEIOCTATKU TUTPUMETPUYECKOIO METO/1a aHAJIM3a.
3. Ilepeuncnure  OCHOBHBIE  TpeOOBaHUS, MpPEOBSIBIIEMBIE K  pEaKIUsIM B
TUTPUMETPUUECKOM METO/IE.
4. JlaiiTe onmpeneneHre OCHOBHBIM crioco0aM TUTpoBaHMs (TIpsAMoe, oOpaTHOE, [0 METOLy
3aMeIeHHS ).
5. Uro Takoe mnepBUYHBbIE cTaHAapTHhle BemiecTBa? Kakue TpeOoBaHUS K HHUM
IPEIbABISAIOTCA?
6. Ha3zoBuTe OCHOBHBIE CITOCOOBI MPUTOTOBJICHUS CTAHIAPTHBIX PACTBOPOB.
7. Kakue pacTBOpbl Ha3bIBalOTCS BTOPUYHBIMHM cTaHAapTHbIMH? Kakum oOpasom
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

30

YCTAHABJIMBAIOT UX TOYHYIO KOHIIEHTPALUIO?

Ha3zoBurte ocHOBHbIE paboune pacTBOpa B KUCIOTHO-OCHOBHOM THUTPOBAHUU. Y KaXHTE
BEIIECTBA, II0 KOTOPHIM IPOBOAST CTaHAAPTH3ALMUIO0 3TUX pacTBopoB. Hanummre
YPaBHEHMSI PEAKLIUH.

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

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

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

OCHOBHBIE TOJIOKEHUSI XPOMO(QOPHOI TEOPHH MHIMKATOPOB U OCHOBHBIC HEIOCTATKU
3TON TEOPUH.

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

Jaiite onpenerneHne MHTEpBaia nepexoaa OKpacku KHUCIOTHO-OCHOBHOI'O MHAMKATOPA,
pT.

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

Hanmmure crpykTypHble (QopMmynbl obenx TayToMepHbIX (opm (deHondTanenna,
METUJIOpaHa, apa-HUTPopeHona U OOBSICHUTE MEXaHU3M HM3MEHEHHUS OKPACKU 3TUX
WUHAUKATOPOB.

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

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

HazoBure oCHOBHBIE TpeOOBaHMS, MpEIbSABIIEMble K  KHCIOTHO-OCHOBHBIM
UHAMKATOpaM.

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

Kak MeHsiercs BenmuuMHA cCKayka Ha KPUBOW THUTPOBAaHMsS OT: a) KOHIEHTPALUHU
pacTBOpoB; 0) KOHCTaHTHI JUCCOLMALIMM KHUCJIOT WM OCHOBAHUU; B) TeMmmepaTyphl?
OTBeTBl MOTUBUPYHTE.

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

[Ipy kakoM YCIOBHM BO3MOXKHO pa3/ielbHOE TUTPOBAaHUE CMECH KHUCIOT (WiIn
MHOTOOCHOBHBIX KHCJIOT M MHOTOKHCIIOTHBIX OCHOBaHWM) 1o cryneHsam? OTser
MOTHUBHpPYWTE.

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

Kak omnpenenauts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U TMIPOKapOOHAT-UOHBI?
Kak onpenenuTts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THPOKCHI-MOHBI?
HazoBuTe OCHOBHBIE THIBI HMHJIUKATOPHBIX OIIMOOK B  KHUCIOTHO-OCHOBHOM
tuTpoBaHuu. Kak onpeznensercs 3Hak nHAUKaTopHOU omnOku? IlpuBeaure npumepsl.
PaccuuraiiTe BenMUMHY CKayka Ha KPUBOM TUTpOBaHHS Ci1a0o0il (CHJIBHOM) KHCIIOTHI
CHJIbHBIM OCHOBaHHEM; CJ1a0oro (CHJIBHOTO) OCHOBAaHUS CHJIBHOH  KHCIIOTOM.
OObsicHUTE TPUHLIUIT TOJI00Pa UH/IUKATOPOB.

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

. Jl1 Kakux 1enel IpUMEHSETCsl METOJ] KUCIIOTHO-OCHOBHOTO TUTpoBaHus? Ilpusenure
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IIPUMEPBL.

Tunoegsle 3a0auu K peiimuHzo60i KOHMPOIbHOU padome Ne2

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

2. Pacuer ckayka U KpUBOW TUTPOBAHUS CUIIBHBIX U CJIA0BIX KHCIOT U OCHOBaHUH.

3. BbluncieHHe UHAUKATOPHBIX OMTHOOK TUTPOBAHUS.

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

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

MOJIApHAs KOHIIEHTPAIUS SKBUBAICHTA U MTEPEXO0]T OT OJHON KOHIICHTPAIINH K APYTOM.
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PeiiTuHroBasi KOHTpPOJbLHAsA padora Ne3

o TeMe «OKucaumeibHo-60CCHAHOBUM EJIbHOE mumpoeanue

CrangaptHblil U GopMaIbHBIA OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NoTeHIMal. Kakas
CBSI3b MEXKIY HUMU?
VY cTpoiicTBO rajibBaHUUYECKOTrO 3JIEMEHTA, IPUMEPHI.
Kakum 00pa3oM 1o BeTMUMHE CTAaHAAPTHBIX MU (OPMAIBHBIX TOTEHIIUAJIOB MOXKHO
CYJIUTh O HAIlpaBJICHUU PEIOKC-PEAKLINU?
Hanummure ypaBHenue HepHcTa 1 MOSICHUTE CMBICI BXOJSALIUX B HETO BEJIUYUH.
BnusHre MOHHOM CUIIBbI HA BETUYMHY AJIEKTPOIHOTO TOTEHIMAA.
BnusiHue KoHKypupyrolel peakiiii KOMIIJIEKCOO0pa30BaHUs ¢ y4aCTHEM OKHUCICHHON
(BoccTaHOBIIEHHOM) (hOPMBI Ha BETUUYHUHY JIEKTPOTHOTO IMOTEHITHANIA.
BnusiHue koHKypupytolel peakiuy 00pa3oBaHusl MaJIOPACTBOPUMBIX COEIMHEHUH C
y4acTUEM OKHCIEHHOM (BOCCTaHOBJICHHOM) (JOPMBI HA BEIMYUHY AJIEKTPOJTHOTO
OTEHLMajNa.
Bnusuaue pH Ha BenmuuuHy 37€KTPOAHOrO MOTEHLMANA.
BriBenute Gopmyity i pacyeTa KOHCTaHTBI PaBHOBECHST OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHOMN pEeaKkuu.
Kak MOXHO U3MEHUTD HAPaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu?
@DakTOophl, BAUSAIOIINE HA BEIMUYMHY CKAuKa HA KPUBOW TUTPOBAHUS.
[TpuBenuTe npUMepsl IPUEMOB YBEJIMUECHUS CKauKa TUTPOBAHMSI.
B kakux ciayyasix KpuBas CHMMETPUYHA, @ B KAKUX ACUMMETPUYHA OTHOCUTEIILHO
TOYKH SKBUBAJIEHTHOCTH?
WNnaukaTopsl penokc-tutpoBanus. Kiaccupukanus, TpeboBaHMs K MHAUKATOPAM,
IPUMEPBL.
NHuTepBan nepexoia OKpacku peoKC-UHHAUKATOPOB, pT.
Beruucnenue ommoboK pejoKC-TUTPOBAHUS.
Jaiite onpenenenne cieayomuM MOHITHIM: MHIyLIUPOBaHHAsI OKUCIUTENbHO-
BOCCTAHOBUTEJIbHAS PEAKLUS; aKTOP: HHAYKTOP; aKLENTOP.
Kakum o6pa3zoMm onpezaensercss pakTop SKBUBAJIECHTHOCTU M MOJISIpHAsl Macca
DKBHUBAJIEHTA [UIsl BELLIECTB, BCTYNAIOUINX B PEAKIIUU OKHCIEHUSA-BOCCTAHOBIICHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBAIEHTHOCTH JUIsl OKUCIUTENBHO-
BOCCTaHOBUTENbHBIX PEAKIIUHA, B TOM YHCIIE TIPOTEKAIONINX ¢ ydacTHeM HoHoB H30",
OHm np.
HanumuTe ypaBHEeHHs peaklMii, MPOTEKAIOLINX B pacTBOPax Ju(pEeHHIaMIUHA IPU €T0
UCIIOJIb30BaHUU B Ka4eCTBE PEIOKC-UHINKATOPA.
IIlepmaHranaToMeTpusl; ypaBHEHMS], JIEKAILUE B OCHOBE MCIIOJIb30BaHMsI IEpMaHraHaTa
KaJius B KadecTBe okucautens. [Tpuanabl m3menenus tutpa pacteopa KMnOg.
IIpumenenue merona. [Ipumepsl.
[TpuroroBneHue, XpaHeHue u crangaptusamus pacrsopa KMnOa.
Nonometpusi. [IpurotosieHue, XpaHeHHE U CTaHAAPTU3ALMS PAOOYMX PACTBOPOB.
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24.
25.

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

WNuaukatop B METOJIE HOJOMETPUH, OCOOEHHOCTH €TI0 IPUMEHEHUSI.
Juxpomaromerpus. YpaBHEHHE, Jiexkallee B OCHOBe Meroaa. [Ipurorosnenue
pabouero pactBopa, UHIAUKaTOpbl. [Ipumenenune metoa.

Tunoevie 3a0auu

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

Boruncnenue pe3ynbTaToB peJOKC-TUTPOBAHMS,

OnpezneneHue MOJISIPHON Macchl SKBUBAJICHTA U (PAKTOPA SKBUBAJIEHTHOCTH
yuyactHukoB OBP;

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

vV VV V

PeiiTuHroBasi KOHTpoJIbHasi padora Ned

no treme «Ocaoumenvhoe u KOMRnjieKconomempuuecKkoe mumpoeanue. Fpaeumempu}l»
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IIpousBeneHne pacTBOPUMOCTHU. Y CIIOBHOE, PEAIBHOE U TEPMOJMHAMUYECKOE
IIPOU3BENICHUE PACTBOPUMOCTH. Y CIIOBUS UX IPUMEHEHHUS UIsl pacueToB. B3anMocBs3b.
PactBopuMOCTh MannopacTBOpUMBIX coeluHEHUI. CBSA3b pACTBOPUMOCTHU C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

Bimstnue pH Ha pacTBOpMMOCTE MAJIOPACTBOPUMOI'O COEANHEHUS.

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

Cdopmynupyiite ycinoBust 00pa3oBaHMs U PACTBOPEHUS OCAIKOB.

Bimmstnue Temneparypsl Ha paCTBOPUMOCTb MaJIOPaCTBOPUMOTO COCTMHEHMS.
Cdopmynupyiite ycioBus npeBpalieHus MEHee paCTBOPUMOI0 COeAMHEHUS B Ooiiee
pacTBOpPUMOE.

BnusiHue npuposl pacTBOPUTENS HA pACTBOPUMOCTD MaJIOPaCTBOPUMOIO COEINHEHUSI.
®uKCcUpOBaHHE KOHEYHON TOYKHM TUTPOBAHUS 110 METOy Mopa. Y clloBHsI IPUMEHEHMS
UHJUKATOpa, ONpeAeIIieMble BEIECTBA.

N3noxwute cymHocth MmeToga @oisbrapaa . YKaxxuTe yCIOBUs IPUMEHEHHS METOA,
HA30BUTE ONPEACIIAEMBbI HOHBI.

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

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

[TpumeHeHne aicOpOLIMOHHBIX MHIMKATOPOB Il PUKCUPOBAHUS KOHEYHOH TOUKH
TUTPOBAHUS.

besbHnKaToOpHBIE METO B (PUKCUPOBAHUS KOHEUHOW TOUKU TUTPOBAHHUSL.

Pacuer kpuBOI OCaIUTEIBHOIO TUTPOBAHUS.

@DakTOpBl, BAUSAIOLUIUE HA CKAYOK TUTPOBAHMSL.

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

[aiiTe onpeneneHue CleIyromuM NOHATUAM: KOMIUIEKCHOE COEIMHEHHNE; XeIar;
BHYTPUKOMIUIEKCHOE coelnHeHne; OTHOPOAHONUIaHAHBINA U Pa3HOPOAHOIMT aH AHBIN
KOMIUIEKC; MOJUSAAEPHBIA U MOHOSAEPHBIN KOMILJIEKC; IEHTaTHOCThINTAH/Ia;
KOOPJAMHALIMOHHOE YHCJIO.
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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.

KaxoBa mpupoja XUMHYECKUX CBSI3€M B KOMIUIEKCHBIX COCAMHEHUSX ?

KoHCTaHTBI yCTOWYMBOCTH M HECTOMKOCTH KOMIUIEKCHBIX COCTMHEHHI: O0IITHE;
CTyNEHYAThIC; TEPMOJIMHAMUYECKHUE, peabHbIe, YCIOBHBIE. CBS3b MEX1y HUMHU.
@DakTOphI, BAUSAIOIINE HA YCTOWUYNBOCTh KOMIUIEKCHBIX COEAMHEHUM.

Cpennee nUranIHOE YUCIIO, CTETIEHh 00pa30BaHUs KOMILIEKCA.

[IpuBeauTe npuMeEpPHI UCIIOIB30BAHNS KOMIUIEKCHBIX COEIMHEHHM 111 MACKUPOBAHMS
MEMIAIOIIMX HOHOB B KAYECTBEHHOM aHAJIN3€ U TUTPUMETPUUECKOM METOJIE
KOJIMYECTBEHHOTO aHAJIM3a.

[IpuBenuTe mpuMeEpPHI UCIIOIB30BAHUS KOMIUIEKCHBIX COSAMHEHUH /1JIs ONpeIeIeHUs
3JIEMEHTOB.

Hanumure xumuyeckre GopMysbl BaXKHEHIINX KOMIUIEKCOHOB.

KakoBsl ocooenHocTH B3anmoaecTus D/[TA ¢ noHamu MeTaiioB?

KakoBa nenaratnocts DTA?

KakoBa cBsA3b MeX 1y peajbHOM, YCIOBHOM U peaibHOM KOHCTaHTAMHM YCTOMYUBOCTH
TPUJIOHATOB METAJIJIOB?

Kakum 006pa3om paccuuThIBaeTCs MOJIIpHas Macca SkBuBasienTa JJ[TA?

BriBenute Gpopmyiy uis pacyeTa MOJIBHOM JI0JIM HOHA Y4 YCIIOBUAX
MIPOTOHUPOBAHUS.

BriBenute Gpopmyiy s pacyeTa MOJIBHOH JTOJIM METAIJIa B YCIIOBHUAX MPOTEKAHUS
KOHKYPUPYIOIIEH PeaKIui KOMILIEKCOOOPa30BaHHUs.

Pacuer kprBOM KOMINIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

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

MeTaninoxpoMHble HHANKATOPBL. MeXaHu3M UX JIeHCTBUS, TpeOOBaHUS K UHIMKATOPAM.
[IpuBenuTe mpuMepsl METAJUIOXPOMHBIX HWHJIUKATOPOB.

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

OOBbsiCHUTE CYITHOCTD MPSIMOT0, 0OPATHOTO U BBITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOTO TUTpOBaHus. [IpuBeauTe npuMepsl NpuMeHEHUS
OCHOBHBIX TPUEMOB TUTPOBAHHUS JIJIs1 OIPE/IETICHUSI KATHOHOB U aHUOHOB.
TpebGoBanust k BecoBoit hopme 1 popMe OCaKICHHS.

VYcnoBus MoydeHus KPUCTAIMYECKUX U aMOP(HBIX OCAIKOB.

[TonsiTrie 06 OTHOCUTEIBHOM MEPECHIIEHUH U €r0 BIUSHUU Ha MPOLIECC MOTyUEHUs
OCaJIKOB.

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

Pacuer konuuectBa ocanutens. TpeOoBaHUS K OCATUTEIISM.

[IpuunHbI 3arps3HEHUST OCAJIKOB.

Tunoevie 3a0auu
Brruncienue pe3ysibTaToB KOMIZICKCOHOMETPUYIECKOTO U OCATUTECIIBHOTO TUTPOBAHUS.

Brruncaenue PE3YIbTATOB I'PABUMCTPHUYCCKOI'O aHAJIN3a.

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

4 cemecTp

PeliTunroBasi KoHTpoIbHast padora Neb5

1o TeMe «Cnekmpockonuueckue memoowvl ananuizda. Aocopoyuonnas cneKmpocKkonus»
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26.

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

[TosicHute 3HaueHUE CIEAYIOIIMX IOHSTUN: SHEPreTUYECKUE YPOBHH, OCHOBHOE
(HOpMaJIbHOE) COCTOSIHUE, BO30Y)XICHHOE COCTOSHHE, IOIJIOLIEHHE, HCIyCKaHue,
($oTOH, IyTMHA BOJHBI, YaCTOTA, BOTHOBOE YUCIIO, CIIEKTPAIbHAS JTMHUS, MHTEHCUBHOCTb
CHEKTPAJIbHOM JIMHHUM, 3aCEJICHHOCTb YHEPreTUYECKUX YPOBHEH, CIIEKTP IMOIVIOILIEHHUS,
CIEKTpP UCITyCKaHUSI.

OOBsACHUTE IMPOUCXOXKICHUE CIEKTPOB MCIYCKAHUSA (3MUCCHOHHBIE) M IOIJIOIIECHUS
(abcopOIOHHBIC) AaTOMOB, MOJICKYJI, HOHOB, SIIEp ¢ O3ULUN KBAHTOBOUM TEOPHH.
Kakue Tumel 1nepexomoB B MOJEKYJE€  BbI3BIBAIOTCA  IOIJIOLICHHEM )
yIBTPapuOIETOBOTO, 0) BUAMMOrO, B) HHPPAKPACHOTO H3ITYICHUS?

Kakue u3 yka3aHHBIX YacTHIl MMEIOT B CHEKTpe IMHMH, a Kakue monockl: K*, Na, CO,
Ar, Ny, Ba(OH)z, MnO4 ,CH3 ?

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

®dusnueckuil cMpICa MOJIIPHOTO K03 (PUIIMeHTa MOTIOLEHHUS.

Kakumu BenuuMHAMM XapaKTEpHU3YIOTCS IOJIOCHI TOIVIOIIEHHS B MOJIEKYJISPHBIX
abcopbumonHbIX cnekTpax? Kakas pazHuIa MeXJy UCTUHHBIM U CPEIHUM MOJIIPHBIM
KO3 HUITUEHTOM TOTIIONICHHS?

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

CriekTp MOIJIOIIEHUS! U OCHOBHBIE (POPMBI €I0 IIPE/ICTABICHHUS.

byner nu HaGmronatbes UIsl KaXXA0rO U3 IMPUBEIEHHBIX HUXKE PACTBOPOB OTKIOHEHHE
oT 3aKOHa Byrepa-JlamGepra-bepa u KaKoe:
OTpULATENIBHOE,  IOJOXKHUTEIbHOE?  pacTBOp  ci1ab0il  KUCIOTHI,  IOIJIOLIAET
HeluccouuupoBaHHas ¢opma; pactBop akBakomiiekcaM(H20),, Haxoxsumierocs B
paBHOBecHH ¢ KoMIuiekcoM ML, nornomiaer akBakOMILIEKC.

ITpu kakux UIMHAX BOJH  CJIEAYeT M3MEpSITh  ONTHUYECKYIO  IUIOTHOCTb
pacTBOpoB mpu  (POTOMETPUYECKOM  aHAIM3€ CMECH  BEIIECTB, €CIH WX
CIIEKTpPBI NOIVIOUICHMS] HAaKJIabIBAIOTCS JPYT Ha Apyra?

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

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

VYkakuTe 1ranazoH AJUH BOJIH BUAUMOM 00JIacTH CIIEKTpa.

[Tepeuncnure OCHOBHBIE CIOCOOBI MOHOXPOMATH3AIMU U3TY4YEHUS.

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

KakoB mnpuHmun mnoadopa cBETOQWIBTPOB IMpPH MPOBEAECHUH (POTOMETPUUECKUX
U3MEpEHUT?

Cxema ®OKa.

OCHOBHBIE OTJIIMYUS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

OcHOBHBIE THIIBI KPUBBIX (POTOMETPUUYECKOTO TUTPOBAHUS.

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

MeTtobl onpeneneHusl CTEXMOMETPUUYECKUX COOTHOLIEHUH B MOJIEKYJIaX KOMILJIEKCHBIX
COCTUHEHUN.

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

CHEKTPO(HOTOMETPUUECKUM METOJIOM.
Ha  omnom  pucynke B KoopAauHatax  A-iAu3o0pa3ute  MPOU3BOJIbHBIN
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27.

28.

29.

30.

31.
32.

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

43.

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

Kakue 3akoHBI JexaT B OCHOBE CIEKTPO(GOTOMETPUUYECKOTO ONpPEEICHUS KOHCTAHT
XUMHUYECKUX PABHOBECUI?

Onruueckasl TIOTHOCTh pacTtBopa kodewmna (M = 212,1), comepxamiero 1,000 mr
npororupoBaHHoi Gopmbel kodernna B 100,0 mi, pasHa 0,510 npu mmHe BOTHBI 272
am( | =1,0 cm). HaBecky pactBopumoro kode 2,500 r pacrBopuau B 500,0 M1 BOIBI.
AmukBoty 25,00 Ma ocBeT M cTaHAapTHBIME Tipremamu U no6aBuB 0,1 M H,SOy,
paz6aBmwiu 10 500,0 M. OnTryeckasi IIIOTHOCTh 3TOTO PAacTBOpa B TEX K€ YCIOBHUSAX
paBaa 0,415. Paccuurtaiite MONSpHBIA KOA((UIMEHT MOTIOMIEHUS KOpEHHa U €ro
coaepxanue (T/Kr) B Kode.

Monsipublii K03 (UIIMEHT MOTJIOMIeHUsT KoMIulekca Be ¢ anermnaneronoM npu 295 HM
paBeH 3,16.10% mmoms™ em™ . Kakoe MuHHManbHOE conepxanue Be (% macc.) MOkHO
onpeaenuts u3 Hasecku 1,0000 r, pacrBopennoir B 100,0 mu, npu wusmepeHun
ONTHYECKON IIOTHOCTH Ha cruekTpodoromerpe npu |=10,0 cm. MunumansHOe
3HAUEHUE OINTUYECKOW IJIOTHOCTH, KOTOPOE MOXHO H3MEpPUTh C HEOOXOAUMOMN
TOYHOCTBIO, cunTath paBHbIM 0,010. M.m.(Be)=9,01.

Onrtuueckast mioTHocTh 0,15 M mnukpara watpus B 1M NaOH, oOycnosnennas
MOTJIONICHUEM MUKpaT-uoHa (MUKPUHOBAs KUcIoTa He morjiomiaer) pasHa 0,419. B Tex
ke ycJoBUAX onTtudeckas miotHocTh 0,30 M pacTBopa MMKpPUHOBOM KHCIIOTHI paBHA
0,531.PaccunraiiTe KOHCTAHTY KUCIOTHOCTH MMKPUHOBOM KUCIIOTHI.

Ha yem ocHoBaHa uaeHTU(PUKAIMS BEIIECTB CIEKTPAIbHBIMU METO1aMuU?

Cxema HWK-cnektpodotomerpa. OCHOBHBIE OTJIHYUS OT CHEKTPOHOTOMETPOB B
Buaumon u MK-o0nacTax.

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

Kone6anwus, aktuabie B UK-cniektpe.

[TonsiTe O AUMONBHOM MOMEHTE OTIENbHBIX XMMHMUYECKHUX CBSI3€H U JUIOJIBHOM
MOMEHTE MOJIeKyJ. M3MeHeHue AUMOIbHOr0 MOMEHTa MOJIEKYIN 3a CYET BAJICHTHBIX U
nedopMaImoOHHBIX KOJIEOaHUI aTOMOB.

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

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

[TpuunHbl oTKIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa mnpu B3aumonelcTBun
BELIECCTB ¢ UK-uzny4yenuem.

CnocoObl moAroToBkH npo0 k aHanusy B metoqe MK-cnexkrpockomnuu.

[Mpunun metoga AAC. Cxema aTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETpA.

OcHoBHbIE UCTOYHUKH H3TydeHUs B MeTosie AAC.

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

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

Tunosble 3axaun

1. Beluncnenne KOHIEHTpaUMi BEIIECTB ¢ NPUMEHEHHMEM MPHUEMOB  TI'palynpoBOYHOrO rpaduka,
CTaHJapTHOH J00AaBKH, OTPaHUYMBAIONINX PACTBOPOB, CTAHAAPTHHIX 100aBOK.
2. Pacyer auama3oHa ompeAenseMbIX KOHIIEHTPAIUH.

PeiiTuHroBasi KOHTpoIbHast padora Ne6

1o TeMe «Cnekmpockonuueckue mMemoovl aHanu3a.
Memoovl ImMuccuonHOll CREKMPOCKONUUY
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24.

25.

[TpoucxoxaeHne JUHEHYaThIX aTOMHBIX CIEKTPOB HcHycKaHus. OOBsICHUTE, MOYEMY
AMHCCHUOHHBIN CHEKTP TOpa3zo CIoKHEEe aOCOPOIIMOHHOTO.

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

OcHOBHBIE aTOMHU3ATOPHI K UCTOUHUKH BO30YKeHUs B MeToze DCA.

Kauectennsiit 9CA. Pacmmdposka criekrpos. [locineqnue nuHum.

Kakue osnekTpoHHBbIE TIepexoAbl HasblBaloTcs pe3oHaHCHbIMU? [louemy mpu
ONpEACIECHUN JJIEMEHTOB B  IJJAMEHHO-DMHUCCHOHHOM  QHAJIM3€  HCIOJIb3YIOT
PE30HAHCHBIE JIMHUM, COOTBETCTBYIOIIME TIEepexoJaM C MEepBOro BO30YXKIACHHOIO
ypoBHs?

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

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

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

[IpuronHa M Ayra TOCTOSHHOTO TOKAa WJIM BBICOKOBOJBTHAas HCKpa B KauecTBE
HEIUIAMEHHOTO aTOMH3aTopa B aTOMHO-a0copOLMOHHOM crnekTpomerpuu? OTBeT
MOTHUBUpYMUTE.

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

Kakue dakTopsl BIUAIOT Ha CTETIEHb aTOMHU3AIMH BEIIECTBA B IJIAMEHU?

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

Kak yBennuuTh IUCCOIMANUIO OKCHUAOB M THIPOKCHAOB METAIIOB, 00pa3yroImuXxcs B
niameHu?

Kak Biusier noHu3anus aTOMOB B IIJJaMEHHM HA PE3YJIbTAThl ONPEJEICHUS dJIEMEHTA a)
ATOMHO-3MHCCHOHHBIM METOJIOM, 0) aTromMHO-abcopOuMoHHBIM MeTtofoM? Kakumu
IpUeMaMU MOKHO MOJaBUTh HOHU3ALIUIO aTOMOB?

Kakue roprounme cmecH HCHONB3YIOT [Jsl ONPEAENEHUS INEJIOYHBIX M INEJIOYHO-

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

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

Uro Takoe BHYTpeHHUMN cTaHaapT? /{1 yero ero ucnoiab3yroT?

Kakum TpeOOBaHUAM JOJDKHA YIIOBJIETBOPSTh TOMOJIOTHYECKAs napa
TUHUN?

VYpaBuenue Jlomakuna-Illeii6e. dakToppl, BIMSAIONIME HA WHTEHCUBHOCTh OTIEIIbHON
CIEKTPaJIbHOMN JTUHUH.

IToueMmy B MeTOAE AaTOMHOM OSMHUCCHOHHOM  CHPEKTPOCKONHMU  HCIOJB3YIOT
OTHOCUTENIbHYI0 HMHTEHCUBHOCTb CIHEKTPAJIbHON JUHUU? HazoBute ycnoBus
TOMOJIOTMYHOCTH CHEKTPAJIbHBIX JTUHUH.

HazoBute pakTopsbl, BIUSIONNE HA HHTEHCUBHOCTD CIIEKTPAIbHOM JIMHUH.

Ha3oBure ananutuueckue curtanel B Metosie DCA, cBA3aHHbBIE C KOHLEHTpalUuen npu
dotorpapuyeckoil ¥ HOTOINEKTPUUYECKON pEruCTpaly CIIEKTPOB UCITYCKaHUSI.
CymHocTs MeTo/1a OTOMETPUH TUIAMEHH U €T0 TPUMEHEHHE.

Ha uyemM ocHOBaH KadeCTBEHHBIM aHaIU3 B PEHTIeHO-(IYOPECHEHTHOM METOoje
ananmu3a? KakoBbl 0COOEHHOCTH B3aUMOJICMCTBUSI BEIECTBA C PEHTICHOBCKUM
u3Ny4yeHuem?

Yro Takoe nepBUYHOE PEHTIEHOBCKOE n3nydeHue? Topmo3Hoe nznyuenue? Bropudunoe
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26.

27.

28.
29.
30.

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

37.
38.

39.
40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

¢ayopecueHTHOE U3TyueHune?

Kakue mapameTpbl CBs3aHbI C KOHIEHTpallUEHd B METO/E PEHTTeHO-()IyOpEeClieHTHOrO
merona ananmmu3a? Kakme Bbl 3Haere cmocoObl mepexoma ot BenmuunHbl AC K
KOHIIEHTPALMHU B 3TOM MeToe?

[Touemy HCIIOIB30BAaHHE PEHTTEHOBCKOIO H3Iy4eHHsl Haubosee Lenecoo0pasHo it
TSKEJIBIX 3JIEMEHTOB?

CxeMa peHTreHo-(I1yOpeCcIIeHTHOTO aHAIN3aTopa.

OCHOBHBIE THIIBI IETEKTOPOB PEHTT€HOBCKOI'O M3JIy4€HHs, UX IPUHLUI JCHCTBHUS.
JromunecneHnus. [Ipupona droMHHECHEHTHOTrO uU3NmydeHus. Kiaccudukarms
JFOMHHECUEHIIMH 110 AJIUTEIbHOCTH CBEUYEHUS.

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

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

Yro Gosblue: 3HEpreTHUECKU niIu KBaHTOBbIN BbIX0 (piryopecuenuuu? [Touemy?
TymieHnue JTIOMUHECHEHIIMH: KOHIEHTPALMOHHOE; TEMIIEpaTypHOE; OOYCIIOBIECHHOE
HOCTOPOHHUMM BELIECTBAMH.

KauecTBeHHBIN TIOMUHECLICHTHBIA aHAJIN3.

KonnyecTBeHHBIN TIOMUHECIIEHTHBIN aHanu3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPUBBIE
TUTpOBaHUA. DIIyOpPECLIEHTHBIE UHIUKATOPBI.

[TpuGops! B MOMUHECLIEHTHOM aHaiu3e. Cxema GuryopuMeTpa.

Uem o0bscHsIETCS O0Jiee BHICOKAsI CEIIEKTHBHOCTD JIIOMUHECIICHTHBIX METO/IOB aHAIIN3a
no cpaBHeHHIO ¢ ¢oromerpuueckumu? Ilouemy QuiyopeclieHTHbIE METOJbl aHaIu3a
YyBCTBUTEIbHEE OTOMETPUUYECKUX?

[Touemy mnpu  (QayopecueHTHBIX ONpPEAENCHUSX MPEIbSBISIOT  IOBBIIICHHBIE
TpeOOBaHUS K YHUCTOTE PEAKTUBOB U MOCY/IbI?

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

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

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

U3ITy4eHUs B QUIyOpeClIeHTHOM aHainze?

Kakne xapakTepuCTHKH JIFOMUHECIIEHIIUN 3aBUCAT OT JJIUHBI BOJIHBI BO30YKJAIOIIEro
CBeTa U mouemy?

Yro Gosbllie: KBAHTOBBIM MM SHEpreTHuecKuil Beixo (iayopecuenuuu? [Touemy?
[IpuMeHeHHe SMHUCCHOHHBIX CIIEKTPAIBHBIX METOMOB aHANIW3a, WX CPaBHUTEIbHAS
XapaKTepUCTHKA.

Tunoevie 3a0auu
Brrunciienre KOHIEHTpAIMi BEIIECTB C MPUMEHEHUEM TPUEMOB TPaTyHPOBOYHOTO
rpaduka, cTaHAapTHOU AOOABKU, CTAHIAPTHHIX JOOABOK U JIp.
Ornpenenenne KOHIEHTpAW ABYX (WM OoJiee) OKpaIIeHHBIX KOMIOHEHTOB MPHU HX
COBMECTHOM IIPUCYTCTBHH.
Pacuer nuana3zona omnpeaensieMbIXx KOHIIEHTPAIUH.

PeiiTuHroBasi KoHTpoJbHas padora Ne 7
ITo Teme «D1eKTPOXMMHUYECKHE METOAbI AHAJIH32»
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1. DnexkTpoxumMuvecKkas suelika. [ aJbBaHMYECKUH JJIEMEHT. OJEKTPOJUTHYECKAs sUeiKa.

PaBHOBeCHBIE 1 HEPAaBHOBECHBIE ITPOLIECCHI B AIEKTPOXUMHUUECKUX STUCHKAX.

OJEeKTPO/Ibl CPABHEHUSI U HU3MEPUTEIbHBIE SJEKTPOIBI.

3. NoHooOMeHHBIE U AJIEKTPOHOOOMEHHBIE AJIEKTPOABI B MOTEHIIMOMETPUH. MeTauTnyecKue

anektponbl I u Il pona.

OnwumuTe NpUHIUI paboThI XJI0PCEPEOPSHOTO U KATOMEIBHOTO AJIEKTPOIOB.

5. Hamummre ypaBHEHME peaklMM, [POTEKarolled Ha XJIopcepeOpsHOM (KaJOMEIbHOM)
aJIeKTpojie U ypaBHeHHe HepHcTa, onucbiBarolee NoTeHMall 3TOro AIEKTPOa.

6. KakoB npuHIMN ACHCTBUS METATMYECKUX IJIEKTPo10B 1 poma? Kakue MeTamibl MpUro Hbl
JUISL U3TOTOBJICHUS! UHUKATOPHBIX 3JEKTPOAO0B?

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

8. HM3006pa3ute cxeMaTHUHO SYEHKY, COCTOSALIYIO0 M3 HACBILIEHHOIO KaJOMEJIBHOIO 3JIEKTPOAa
(xaTo/1) ¥ BOJOPOAHOIO 3JIEKTPOo/Aa (aHO/), TO3BOJISIONIYIO U3MepATh pH pacTBopa.

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

10. Kak ycTtpoeH MeMOpaHHBII (MOHCEIEKTUBHBIN) 3JIEKTPO1?

11. Kakue Tursl MeMOpaH MPUMEHSIOT /ISl U3TOTOBJIEHUS! MOHCEIEKTUBHBIX 3JIEKTPOI0B?

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

13. Iloyemy pH-4yBCTBUTENBHON SBISIETCS TOJBKO XOPOLIO BBIMOYEHHAs CTEKJISTHHAS
MeMOpaHa?

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

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

16.Yrto Takoe (hepMEHTHBIE SJIEKTPOIBI U ISl KAKUX IIeJIei OHU HCIIONB3YIOTCSA?

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

18. B xakux KOOpAMHATaX MOXHO TOCTPOHUTH KPUBYIO TOTEHIIMOMETPHYECKOTO TUTPOBAHUS?

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

20.Kakum 00pa3oM MOXHO ONpeAeiauTbh KOI(PQUIMEHT CEJIEKTUBHOCTH HOHCEIEKTUBHOTO
aneKTpoaa’?

21. Hanumute ypaBHeHHe HUKOIBCKOTO U MOSICHUTE CMBICIT BXOSIIUX B HETO BETMYMH.

22. Kakuie OCHOBHBIE IPUYMHBI TIOJSIPU3AIIIH AJIEKTPO10B BEI 3HaeTe?

23. BeiBeniute ypaBHeHME mojsiporpaduyeckoi BoiHbL. UTO Takoe MOTEHLUA MOJYBOJIHBI U
MOYEMY OH XapaKTepHu3yeT NpUpoy AenospusaTopa?

24. Kakoil mapameTp B METO/€ BOJbTAaMIIEPOMETPUH CBSI3aH C KOHIEHTpauuen BeriecTBa?
Kakwue criocoOsl onpenenenns KoHIeHTpauuu Bel 3Haere?

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

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

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

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

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

30. Hanmummre ypaBHeHwe VITbKOBHYA W IOSICHUTE CMBICI BXOSIINX B HETO BEJTMYNH.

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

32.J171s1 yero UCHOAB3yIOT B METO/1aX BOJIbTaMIEPOMETPUU (DOHOBBIN DIEKTPOIUT?

33. g kakux Tened B METOAax NPSIMOW TOTCHIMOMETPHU WCIOIB3yeTcsl (OHOBBIN
AIIEKTPOJIAT?

no

&

26



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

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

36.0OCcHOBHBIE TIPUEMBl aMIIEPOMETPHUUECKOro TUTpOBaHMs. KpuBble aMIiiepoMeTpuuecKoro
TUTPOBAHUS.

37.Chopmynupyiite 3akoHbl Dapanges.

38.M3mMepeHre KOIUYECTBA 3JICKTPUUECTBA B KYJIOHOMETPUIECKOM TUTPOBAHHH.

39.IIpuBenuTe npumMep rpaBUMETPUYECKOrOKYJIOHOMETpa (Ia30BOro, TATPALIMOHHOTIO).

40.Yepe3 mociie0BaTeNIbHO COSAMHEHHBIE MEPHBIN U cepeOpSIHbIN KyJIOHOMETPBI MPOITYCTHIIH
1 K anextpuuectBa. Kakoro merana BbIAEIUTHCSA OOJIBLIE U BO CKOJIBKO pa3?

41.PaccunraiiTe BpeMs, HeoOxoaumoe ais Beiaenenus 99,9% Cd uz 20,0 ma 0,1 M CdSOg4
3JIeKTpoJn3oM Tpu cuie Toka 0,1 MA npu Beixoe 1o Toky 100%.

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

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

44 Kak omnpenenuTb  KOJIMYECTBO AJIEKTPUUYECTBA B METOAE IHPAMOH KyJIOHOMETPHH
rpaduueckuM MetrooM Mak-Hesuna-beiikepa?

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

46.Kak MOXHO YCTaHOBUTb KOHEI] KYJIOHOMETPUYECKOTO TUTPOBAHUsI?

47.C KaKkoil 1eNbI0 NMPOBOJAT NPEABAPUTEIbHBIN 3JIEKTPOIN3 B METOJIE KYJIOHOMETPUYECKOIO
TUTPOBAHUA?

48.IIpuBeuTe TMPUMEPHI KyJTOHOMETPHUECKOTO THUTPOBAHHUS: ) AJIEKTPO-TEHEPUPOBAHHBIMHU
OKHCIUTENSIMH; 0) 3JEKTpPOreHepupOBaHHBIMUBOC-CTAHOBUTENISIMU; B) C HCHOJIb30BAHUEM
peakuuii ocaXaeHNUs U KOMIUIEKCOOOpa30BaHUs; I') C UCIOJIb30BAHUEM PEAKIMM KHCIOTHO-
U3MEpPEHUs?OCHOBHOT'O B3aUMOCHCTBUS.

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

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

51.IIpuMeHeHue MeToAa INEKTPOrpPaBUMETPUHN JUIsl pa3/ielieHUs] U KOHLIEHTPUPOBAHUSI.
52.KakoBbl OrpaHHMYEHUS METO/1a 3eKTporpaBuMeTpun? Kakumu npruyrMHaMu OHU BbI3BAaHbI?
53.Kakue (akTopsl BIUSIOT Ha BETHYUHY YACITBHOU dJIEKTPOIPOBOJIHOCTH pacTBOpa?
54.M1300pa3ure cxemMy YCTaHOBKH Ui MU3MEPEHUS JIEKTPOIPOBOIHOCTH PaCTBOPOB.

55.0T1 Kakux (GakTOpOB 3aBUCUT (PopMa KPUBON KOHAYKTOMETPUUYECKOTO TUTPOBAHUS?

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

57.0mpenienenue KOHCTAHT PaBHOBECHS METOI0M KOHIyKToMeTpHuu.IIpumepsl.

58.Kakwue nonsl 001a/1a10T CaMO BEICOKOW TTOIBIKHOCTRIO? [Todemy?

59.Kakoii BU MMeeT KpHBas KOHJYKTOMETPUUYECKOTO TUTPOBAHMS CMECH CHIIBHOW M cialoii
KUCIOTHI? OT yero 3aBUCUT (hopma TaKkoil KPUBOM?

60.B kakux pactBopax: a)NH3; + NaOH; 6) NaOH + KOH; B) NaOH + NaCI moxHO
1 hepeHIIMPOBaHHO OTpeaeUuTh coJiepyKaHue o0oux KOMITOHEHTOB
KOHJYKTOMETpu4eckuM THUTpoBaHueM pactBopoM HCI? Kakoif Bux HMeEOT KpHBBIE
TUTPOBAHUA cMeceil?

Tunoewie 3a0auu

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

2. Pacuer 3nauenuil norennmana U J/IC raqpBaHUYECKOro 3JIEMEHTA IO JAHHBIM O COCTaBe
pacTBopa.

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

5. Pacuer KOHCTaHT paBHOBECHS IO peE3yJbTaTaM [OTEHIUOMETPUUYECKUX H3MEPEHUH U
METOJIOM BOJIBTAMIIEPOMETPHUHU.

6. Mcnonp3oBanue ypaBHEHHsT HMKOIBCKOTO IS pacdyeTa OTHOCHTEIBHBIX IOTIPEIIHOCTEH
INOTEHIIMOMETPUYECKUX U3MEPEHUH B IIPUCYTCTBUU MEIIAIOIUX HOHOB.

PeiiTuHroBasi KOHTpoJbHas paGora Ne§
IIo Teme «MeToabI KYJJOHOMETPHH, KOHAYKTOMETPHU. XpoMaTorpapuieckne MeToIbl
a”naamn3a. Macc-cnekTpoMeTpus. XpoMaToMacc-ClIeKTPOMeTPHUs»

1. Kakum o6pa3om kinaccuuuupyroT xpomarorpaduyeckre METOAbI aHanu3a?

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

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

4. KakuM 00pa3oM 3aBUCHUT BpeMs yJIEeP>KUBAHUSI OT paCTBOPUMOCTH 3TOT0 COCTUHEHUS B
MOJIBIDKHOM (paze?

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

6. Kax oneHnBaroT 3 peKTHBHOCTH pa3AeieHus B XxpoMaTorpapuu?

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

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

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

10.IToctpoiite rpaduk 3aBucumoctu BenuduHbl BOTT OT ckopocTH moToKa B Ta30BOM
xpomarorpadumu.

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

12.HazoBUTE OCHOBHBIE NPUEMBI MEPEX0Jla OT BEJIWYMHBI AHATUTHYECKOTO CHTHAJA K
KOHIIEHTPAlLlM! B METOJaX ra30Boil xpomarorpaduu u BOXKX.

13.B kakux ciydasx B KOJHMYECTBEHHOM XpoMaTorpauueckoM aHalli3e HCIHOJb3YIOT
miomans nuka? Beicoty nuka?

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

15.M3n0xuTe cymHocTh MeToa uaeHtudukanuu no Kosauy.

16.1306pa3uTe NpUHIMIHATIBHYIO CXEMY I'a30BOr0 Xpomarorpada.

17.HazoBuTe OCHOBHBIC THIBI JETEKTOPOB B Ta30BOM xpomarorpaduu. Mzmoxxure
HOPUHIUIBI UX paOOTHI..

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

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

20. KakoBbI BO3MOKHOCTH M ITpenMyliecTBa Mmetoaa BOKX?

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

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

23.CpaBHUTE pa3Mepbl XpomarorpaguyecKnx KOJIOHOK; 3€peH COpOEHTa; CKOpPOCTh
MOTOKA MO/IBMKHOM (pa3bl B METOJIaX Ia30BOI U )KUIKOCTHOM XpoMaTorpaduu.

24 Kakue TmperMyIiecTBa JaeT MPOrpaMMHpPOBAHWE TEMIEpaTypsl B  Ta30BOH
xpomarorpadun?
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25.M3noxuTe npuHUMN HIeHTU(UKanuu BemecTs B Mmetoae TCX.

26.Ha yeMm ocHOBaH KOJIMYECTBEHHBIN aHainu3 B Metone TCX?

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

28.M3510KUTE CYyITHOCTh METO/Ia HOHOOOMEHHOM XpomaTorpaduu.

29.Ha30BUTE OCHOBHBIC THITHI HOHOOOMEHHBIX MAaTEPHAIOB.

30.YTo Takoe oOMeHHasi eMKOCTh HOHOOOMEHHHUKa?

31.M3n0uTe NPUHLIUI METOJIa MAaCC-CIIEKTPOMETPHH.

32.IlpuHuumnuanbHasi cxema Macc-cekrpoMerpa. Monuzarus.

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

34.Kakum 00pa3oM MOXXHO OINpPENEIUTh MOJIEKYJSIDHYIO MacCy H  CTPYKTYpPY
OpPraHMYECKOTO BEIIECTBA MACC-CIIEKTPOMETPUUECKUM METOI0OM?

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

36.KakoBbI TOCTOMHCTBA 1 BO3MOKHOCTH UCKPOBOM MacC-CIIEKTPOMETPUU?

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

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

Tunoewie 3a0auu:

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

2. OmnpezneneHre UHACKCOB YACP)KUBAHUS BEILIECTB 10 PE3yIbTaTaM XpOMaTOTrpapruecKux

A3MEPEHUM.

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

Omnpenenenne KOHIEHTPAIMI BEIIECTB [0 pe3ylbTaTaM XpOMaTorpapuiecKux

U3MEPECHU.

Hw

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

1. IlpuHIMn KWHETHMYECKMX MeToJ0B aHanu3a. CKOpPOCTh XMMHUYECKOH peaKIMu.

@DaKTOpHI, BIUSIOMINAE Ha CKOPOCTh PEAKIINH.

TpeboBaHMs K MHAMKATOPHBIM PEAKLUAM, IPUMEPHI.

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

Kartanutnueckue KHUHETUYECKHE METO/Ibl aHAJIN3Aa, UX IPUHIIUIT U OCOOCHHOCTH.

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

IPUMEHEHHE B XUMUYECKOM aHaJIn3e.

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

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

8. Ommbku npoGooTdopa. PakTopsl, BIUAIOLINE HA BETMUYNHY OLIHOOK MpoOooTdopa.

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

10. OT60p P00 TOMOTEHHOTO U TETEPOTEHHOTO COCTABA.

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

14.

15.
16.

17.

18.

19.

ananmu3za. Cyxoe u «Mokpoe» o3oiieHue. CIuiaBleHHE ¢ MJIaBHIMH.

Cnioco06s! MHTEHCU(PUKAIIMK TTPOIIEcca MPOOOTIOATOTOBKH.

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

®dakTophl, BIHSIOMME HAa AIPQPEKTUBHOCTh OKCTPAKIMU HEOPTaHWUYECKHX U
OpraHMyYecKux coequHeHui. [IpakTruueckoe npuMeHeHNe IKCTPAKIIUH.

Pa3nenenune v KOHLIEHTPUPOBAHUE C UCTIOIB30BAHUEM 21€KMPOXUMUYECKUX MEMOOO8.
MeTtoapl pa3geneHusi 3JIEMEHTOB, OCHOBAaHHBIE Ha oOcaxcOeHuu HEOPraHUYEeCKHUMH U
OpraHWYECKUMH peareHTamu.

Hcnons3oBaHue coocasxcoenus Ui KOHUEHTPUPOBAHUS  MHUKPOKOMIIOHEHTOB.
Heoprannueckue u opraHn4eckue KOIeKTOPHI.

CopOuusa kak MeToi pasfelieHdus W KOHIeHTpupoBaHusi. CopOeHThl, MEXaHU3MbI
copOLHUH.

MackupoBanue. OCHOBHbIE TpynIbl MackupoBaTesnei. [Ipumepsl.

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

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

2. KoHnentpanuun XJOpUA- W XpoMar- HOHOB B PAacTBOPE pPaBHBI
coorBercTtBeHHo 0,1 M u 0,01 M. Kakoii u3 3THX HOHOB HaYMHAET BHLITAAaTh
B OCaJOK TMEpBbIM MpPHU TMOCTENEHHOM JO00aBICHUH K ASTOMY pPacTBOPY
HuTparta cepedpa? Kakas KOHLIEHTpalys 3TUX HOHOB OCTAETCsl B PACTBOPE K
TOMY MOMEHTY, KOTJa B pPAacTBOpPe HAYHET BBINAJaTh OCAJO0K BTOPOTO
BellecTna?

3. Paccunraiite yCIOBHYIO KOHCTaHTY YCTOMYMBOCTH KOMIUJIEKCOHATA
meau npu pH=10 u [NH3] = 0,1M, a Taxxe [Y*] u [Cu*] B pactBope,
nojydyeHHoM mnpubasienueMm kK 50 mu 0,1M xnopuga meau 100 ma 0,05M
TpuioHa b.

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

5. OObBsicHUTE MEXaHU3M U3MEHEHMs 3apsia KOJUIOMIHOW YacTHUIIbI
ocaJka B MpOIEcCCe OCAAUTENBHOrOo THUTpoBaHMs. M300pasute cTpoeHue
MUIEIUIBI 10 ¥ TOCNIe TOYKU dKBUBAJICHTHOCTH NpU MUMPOBAHULU PACMBOPA
Humpama cepebpa pacmeopom uoouoa kanusa. Kakue B JaHHOM ciydae
MOKHO HCIOJIBb30BaTh ajcopounonubie nHankaTopsl —HINd i INdOH?

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

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

4.2 3a4deTHO-IK3aMeHAIIMOHHbIE MAaTEPUAJBI I MPOMEKYTOYHOH aTTecTAlUH

(3x3ameH/3a4eT)

Ilo pe3yiabTaTaM U3YyUCHUA JUCHHUIIIIMHBI IPEAYCMOTPEH DK3aMCH.
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IIporpamma 3x3aMeHa

y.l. Xumuueckue memoont ananusa

3 cemecTp

1. Ananutuyeckass xumusa. Bunbl ananuza. Ctaaun XxuMuyeckoro aHaiauza. OCHOBHbIE
XapaKTepUCTUKU METOJOB aHalu3a. AOCOIIOTHBIE U OTHOCUTENIbHbIE MEeTOAbl. BpiOOp MeTona
aHanu3a. CnocoObl TOBBIIIEHUS UYYBCTBUTEIBHOCTH U HM30UPATEIbHOCTH  METOOB.
ABTOMaTH3aIUs aHATIN3A.

2.MeTpoloruyecKkne OCHOBBI XMMHYECKOTO aHann3a. AHAIUTUYECKHA CHUTHAIL.
CnocoObl BhIpaXXEHHSI 3aBUCHMOCTH AHATUTHYECKHUN cHUrHan-coaepxkanue. CoOTHOILIEHUE
aHATUTUYCCKUU curHan/mryM. KoHTponbHBIH ombiT. CrocoObl ONpeneneHus] KOHIICHTPAIUH
BemecTB. [IpaBUiIBHOCTL W BOCHpPOU3BOAMMOCTh.  Kiaccudukamusi  MOrpenrHocTei.
Cucremarnueckue norpemHocty. [Ilpoepka npaBmwibHOCTH aHanu3a. CTaHgapTHBIE 00pa3Ib.
Cnyuvaitapie morpemHoctd. CraTuctudeckas oOpaboTkKa pe3ysbTaTOB HM3MEPEHEHHH. 3aKoH
HOpMaJIbHOTO pacnpeneneHus. t-Pacnpenenenune. CpaBHEHHE IUCIEPCUN M CPEIHUX JBYX
METOJIOB aHAJU3A.

3.IIpo6oorbop u mpobdonoaroroka. llpeacraBuTenbHOCTh MPOOBI; MPoda W OOBEKT
aHanuza; nmpoba u Meron ananuza. dakTopsl, o0OycloBIMBaIOIIKME pa3Mep U crnocod oTdopa
IPEJICTaBUTENIbHON MPoObl. OTOOpP MPOO TOMOTEHHOro M rereporeHHoro cocrasa. CriocoObl
MOJTyueHusl cpelHel mpoObl, mepBuyHas o0paboTka W XpaHeHue mpod. OCHOBHBIE CIOCOOBI
nepeBojia mpoOkI B hopMy, HEOOXOTUMYFO IS JAHHOTO BUAa aHainu3a. CriocoObl yCTpaHSHHS 1
yueTa 3arps3HeHHI U TOTeph KOMIIOHEHTOB MPHU MPOOOIOATOTOBKE.

4 OCHOBHBIC THUIIBI PEaKIUA U MPOIECCOB B aHAIUTHYECCKOW XUMHUU. OCHOBHBIE THUIIBI
XUMHUYECKHX pPEaKlUi, UCIOIb3YEMBIX B aHAIMTUYECKOW XUMUU. XHMUYECKOE PaBHOBECHE B
TOMOTEHHBIX M TETEPOTE€HHBIX CHCTeMaxX. TepMOIuHAMUYECKas, KOHIICHTPAIMOHHAS |
yCIIOBHAS! KOHCTAHTHI PABHOBECHSI.

5.Ckopocmb Xumuueckux peakyuil, UCTIOIb3yEMbIX B aHAJTUTUYECKON XUMUU. DaKTOPHI,
BIUSIONINE HAa CKOPOCTb peakiuu. WMHAyIMpoBaHHBIE LEMHbIE M CONPSDKEHHBIE peakluu
OKHCIIEHUSA-BOCCTAHOBJICHUS, UX POJIb B XUMHYECKOM aHAJIU3E.

6. Kucnommno-ocnosnvle peaxyuu. IIpOTOTUTHYECKUS TEOpHUs] KUCIOT U OCHOBaHUM.
PaBHOBecue B cucTeme: KHCIIOTa - COMNPSDKEHHOE OCHOBaHWE - pacTBOpuUTeNb. KOHCTaHTHI
KHCIIOTHOCTH, OCHOBHOCTH, aBTOmpoTonusa. HuBenupyrommii u nuddepeHmpyrommii
3¢ exTh pacTBOPUTENS.

7.Peaxyuu komniexcoobpazosanus. TUIBI U CBOWCTBA KOMIUIEKCHBIX COEIUHEHUH,
UCIIOJIb3YEMBIX B aHAJUTHYECKOM xXumuu. KonudyecTBeHHas XapaKTepUCTHKA peaklui
KOMIUIEKCOOOpa30BaHus: KOHCTaHTa ycToHuMBOCTH. CTymeH4YaTtoe KOMILIEKCOooOpa3oBaHUE.
Hcrnonb3oBaHMEe  KOMIUIEKCHBIX  COCIWHEHMNM JUIsl  pa3lieNieHus, KOHIEHTPHUPOBAHUSI,
MacCKHPOBaHHUsSI, OOHAPYKEHUS, OMIPEICTICHUS SJIEMEHTOB.

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

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

10.Peaxyuu ocasicoenuss B aHAIUTUYECKOW XUMHUHU. KOHCTAaHTBI paBHOBECHUS peaKIUn
ocaxxaeHus. PactBopumocTs ocaakoB. DakTopsl, BIUAIONIME Ha pacTBOpuMOocTh. OOpa3oBaHue
ocankoB. Kpucramnuueckue u amMop(dHBIE OCagKW, YCIOBUS OCaXIeHUs. [IpuunHBI
3arpsi3HEHUS] OCAJKOB: COBMECTHOE OCaKIEHHE, COOCaXJIEHHE, IMOCIEIyIOIIee OCaKICHHE.
Bunst coocaxxaenus. [Ipuemsl, criocoOCTBYIONIHE MOTYYSHUIO YUCTBIX OCATKOB.

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

13. Kucnomno-ocnoenoe mumposanue. Kpusbie TUTpoBaHUsA. KHCIOTHO-OCHOBHBIE
uHauKatopsl. [lorpemHocT MeToga KHMCIOTHO-OCHOBHOIO TUTPOBaHHUA. THUTpoBaHUE cMmeceil
KHUCJIOT U OCHOBaHUW. TUTPOBAHUE B HEBOJHBIX CpEAAX.

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

15. Oxucnumenvno-eoccmanogumenvroe mumposanue. DakTOppl, BIMSIIO-IIAE Ha
BEJIMYMHY CKauKa [OTEeHIMala, CIOCOObl OOHAapyKEHUS KOHEYHON TOYKUM THUTPOBAHMS.
[lepmanranaromMeTpuueckoe, OMXPOMATOMETPHUYECKOE, HOJOMETPHUECKOE  THUTPOBAHUE.
[lepBruHble U BTOpUYHBIE cTaHAapThl. MHauKaTopsl. [Ipumeps! IpakTHUecKOro NpuMEHEHHS.

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

4.2. UHCTpyMeHTaIbHbIE METO/IbI AHAJTUTHYECKOH XUMUH
4 cemecTp

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

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

19. Ilomenyuomempus. PaBHOBecHBIH moTeHIMAI. CrOocOOBI M3MEPECHHS MOTCHIIAANA.
[Tpsamas norenunomerpus. Munukaropusie 3nekTponsl. Kinaccupukanuss HOHOCENEKTUBHBIX
DIIEKTPOAOB. XapaKTEPUCTUKH HOHOCENEK-TUBHBIX JJIEKTPOAOB: AJIEKTPOAHAs (YHKIHS,
KO3(QUIMEHT CeNeKTUBHOCTH, BpeMs OTKiIMKa. CrocoOwl ompeneneHus kodpduimenrta
ceneKTUBHOCTH. Croco0Bl TPSMBIX MOTEHIIMOMETPHYECKUX u3MepeHuid. [lpakTtudeckoe
npUMeHeHre noHoMerpuu: onpenenenue pH, pF, pNO3.

[Torennmomerpuueckoe THUTpoBaHue. OOmas xapakrepucthuka wmeroaa. CrnocoObl
HaXOX/EHNUS KOHEYHON TOYKM TUTpOBaHUA. M HAMKATOpHBIE SJEKTPOJAbl B KHUCIOTHO-
OCHOBHOM, OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM U OCaJUTEIIBHOM TUTPOBAHHH.

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

Kynonomerpuueckoe tutpoBanue. IIpumepsl ompenencHus 3IIEKTPO-aKTHBHBIX U
AIIEKTPOHEAKTUBHBIX BEILIECTB. JIEKTPOr€HEPUPOBAHHBIEKYIOHO-METPUUECKNE TUTPAHTHI.
VYcnoBust tutpoBanus: oOecrnedeHue 100%-HoOro BbIXOJa MO TOKY; M3MEpPEHHE KOJIMYECTBa
AIIEKTPUYECTBA; ONpEJCIIEHNE KOHIIa XMMHUYECKOoN peakuuu. IIpenmyiectBa nepea apyruMu
TUTPUMETPUUYECKMMH METO/IaMHU.

21. Bonvmamnepomempus. OcHOBBI MeToja. OCOOCHHOCTH 3JICKTPOXHMHUYECKOM
syeiiku. TeopeTMueckue OCHOBBI  Kiaccuyeckod — mossporpaduu.  XapaKTepHUCTUKU
nossiporpamMmMbl. [lorennman mnomyBonHbl. Jduddy3nonnsiii Tox. YpaBHenue WibkoBuya.
[IpakTnyeckoe npumenenue mnoissiporpadun. KadectBenusiii ananus. Ilomsiporpaduueckuii
cnektp. KonnyectBennblii ananu3. CrnocoObl omnpeneieHus KOHIEHTpPAlMM BELIeCTBa.
Bo3MoxHOCTH M OrpaHUYEHHS] METO/1A.

CoBpeMeHHbIE pa3HOBUIHOCTU mossiporpaduu. CrnocoObl yaydlIeHHs] COOTHOIICHHS
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(dapaneeBCKU/EMKOCTHBIH TOK. BO3MOXHOCTM UM OTpaHMYCHHS OCHMIIIOrpadUvecKoil,
UMITYJIbCHOM W TIepeMEHHOTOKOBOW  mossiporpaduu. CyTh MeTOJa HHBEPCHOHHOU
BOJIbTAMIIEPOMETPHH.

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

22. CHeKTpOCKONHUYECKHe MeTOoJbl. BakHelinme XapaKTepUCTUKH CIEKTPaIbHBIX
TUHUAK (TI0JIO)KEHHE, WHTEHCHUBHOCTb, IIMPHHA). ATOMHBIE W MOJEKYJISIPHBIE CIIEKTPHI.
B3anMoCBs3b OCHOBHBIX XapaKTEPUCTUK CIEKTPAIbHBIX JIMHUI C MPUPOAOH U KOJIUYECTBOM
BelecTBa (Ka4eCTBEHHBIM M KOJIWYCCTBEHHBIN aHAIN3).

23. AmomHo-smuccuornHvie Memoovl. VICTOUHUKH BO3OYXKICHHS H aTOMHU3AIIHH.
DU3MKO-XUMHUYECKHE TMpouecchl B Iuia3Me. KayecTBEHHbIM M KOJIMYECTBEHHBIM aHAIIN3.
O6uacTu NpUMEeHEeHus, METPOJIOTHYECKHE XapaKTePUCTUKNA METO/IOB.

24. Amommno-abcopbyuonnwviti memoo. OCHOBHBIC PUHIHMIGI. Mcnonp30Ba-HUEILIAMEH
JUIsL aToMu3aluu BenlecTBa. PU3MKO-XMMHUYECKHE MpPOLECcChl B IIaMeHaX. HerameHHble
MeTOo/1bl aToMu3aluu. CeNeKTUBHOCTh U YyBCTBUTEIBHOCTh MeTOAA. [IpuMepbl NpakTHUECKOro
MPUMEHEHHUS.

25.  Cnexmpogpomomempuueckuii ~ memod.  OCHOBHOH  3aKOH  TOTJIOMICHUS
9JIEKTPOMArHUTHOTO H3iIydeHus. Momspablii  kodQduiuernt mnoriomeHus. [IpumeHenue
MeTOoJa JJIi ONpPENEJIEHHUs KOHLEHTpAalUM BelecTB. YyBCTBUTENBHOCTb U CEJIEKTUBHOCTD
MeToqa. BeIOOp ONTHMAaNbHBIX YCIOBUN HpoBeAeHHs (poToMeTpruueckux peakuuid. MHTepBan
OTIpeNeNIeMbIX ONTUYECKUX IUIOTHOCTEH. Meron muddepeHnuanbHol CeKTPOPOTOMETPHUH,
€ro BO3MOXHOCTM U mnpeumymiecTBa. CrHekTpohOoTOMETpUUECKHEe METOJAbl H3YYECHUS
paBHOBecHil B pacTtBopax. OrmnpeneneHue KOHCTAHT KHUCJIOTHOM JUCCOLMALUU OPraHMYeCKUX
COEeIMHEHUI.

26. Jlhomunecyenmuoii  memoo. (OCHOBHBIE 3aKOHOMEPHOCTH  MOJIEKYJISIPHOMN
moMuHecHeHIMH. 3akoH BasuioBa. 3akon Crokca-Jlommensa. IlpaBuio 3epkaibHOI
CUMMETpPUU CIIEKTPOB IIOIVIOMIEHUS] M JIIOMHUHecUueHIuu (mpaBuio JleBmmua). Tymenue
moMuHecteHu. Knaccudukamus moMuHecteHIMH. YyBCTBUTENBHOCTh U CEJICKTUBHOCTD
MmeToja. [Ipumepsl NpakTHYECKOro MPUMEHEHUS.

27.  Peumeenosckue  memoovl. OCHOBHBIE  MOJOXEHHS.  MeTpoiornyeckue
xapakTtepucTuku. O01acTy MPUMEHEHHS.

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

29. Xpomarorpaduueckue MeToibl aHanuza. Kmaccudukanus meronoB. CrnocoObl
nojiyueHus: xpomarorpamm. OCHOBHbIE MapaMeTpbl XpoMarorpamMmbl. CelneKTUBHOCTb U
3P PEKTUBHOCTh XpOMaTOrpauyeckoro pasjieneHus. Teopus TEOPEeTHUYECKUX Tapellok.
Kunernueckas Teopus. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN XpoMaTorpadhUuecKuii aHams.

30. I'azoeas xpomamozcpaghus. CopOeHTHI M HOcUTENU. MexaHusM pazjenenus. Cxema
razoporo xpomarorpada. Komonku. [lerekropel. OOmactu TpUMEHEHUS  Ta30BOM
xpomarorpaduu.

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

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

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

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

Inockocmuasn xpomamoepagusa. O61mme NPUHIUILI pazaeneHns. CrocoObl MOTydeHHs
IUIOCKOCTHBIX XpoMaTorpamMm. bymaoicnas xpomamozpagus. Toukocnounas xpomamozpagusi.

33




Ob6nacTu NpUMEHEHUSI.

32. TepMuyeckue METONbI aHanIM3a. TepMHUecKHe METOjbl aHanu3a. OnpeneseHue,
knaccudukanus, ocHoBel meronoB. TA, IATA, T, ATT, JCK.Tepmomapel. TpeboBanus k
MarepuaigaMm TepModIeKTpoaoB. DddekT 3edeka. Perucrpanus curnana ATA. I'pagynpoBka
tepmomnap. KonmuuecTBeHHast OIeHKa TEIUIOBBIX 3((dekToB.BiusHue CKOpOCTH peakuud u
ycloBUH ’KcniepuMenTa Ha ¢opmy nuddepennmansHoit kpuBoil. PacmmdpoBka Tepmorpamm.
OCHOBBI KaueCTBEHHOI0 M KOJIMYECTBEHHOIO TEPMHUYECKOIO aHajlu3a. OTAJOHBl IIpU
IIPOBECHUHN TEPMUYECKOTO aHanu3za.lcrounnku O1nO0K B TEPMUYECKOM
aHain3e.CUHXpPOHHBIN TepMmuueckuil aHanu3. CUHXpOHHBIM TepMmoaHanu3aTop. I[lpuHIMN
paboTsl, Bo3MokHOCTH.[IpakTHYeckoe MPUMEHEHHE METOJOB TEPMUUECKOI0 aHAIH3a.

33. Metonbl pa3aeneHuss U KOHIEHTpupoBaHusd. OCHOBBI 3KCTpakUUU Kak MeEToja
paszzenenus U KoHleHTpupoBanus. Koncranta pacnpenenenus, KoadOUIUEHT pacipeieieHHs.
KoHncranra skcrpakuuu. ®akrtop pasgeineHus. YCIOBHS SKCTPAKLUKM HEOPraHUYECKUX H
OopraHuueckux coeauHeHui. [IpakTuyeckoe mnpumeHeHue sKcTpakuuu.CopOrusi Kak MeTon
pas3zeseHusl.

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

IIpuMepbI IK3aMeHAIITHOHHBIX OWJIETOB

Jucuyunnuna Anaﬂumuuecmyz xumus, 4.1
9K3AMEHAIIMOHHBIU BUJIET

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

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

3. Paccuuraiite norepu 3a cuer pacTBOpuMocTH (T U %) npu npomsiBanuu 0,5 r
ocangka okcanarta kanpiug a)200 mu 0,01M pactBopa okcanata amMmoHus; 0) 200 M
JUCTWIIIMpOBaHHONW Bojabl. ChopMynupyiTe crnocoObl YMEHBIIEHHS MOTEPh 3a CUET
pPacTBOPUMOCTH KPUCTAIUTMUECKUX U aMOP(HBIX OCAJIKOB.

Hucuunnuna Auwmmuqeacail xumus, 4.2
9K3AMEHAIIMOHHBIUN BUWIET

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

2. BzaumoielicTBHE PEHTIE€HOBCKOIO U3IIy4EHHS C BEECTBOM. MexaHn3m
BO3HHUKHOBEHHUS BTOPUYHOTO ((IyOpecleHTHOT0) PEHTI€HOBCKOro n3nyueHus. Cepun
CIEKTPAJIBHBIX JIMHUN. 3aKOH Mo3in.

3. Pazzienenue ciupToB MPOBOJAWIIN HA KOJIOHKE JUIMHOW 1,2 M mpum Tpex
pa3HBIX CKOPOCTSX MOTOKa. MepTBoe BpeMs 0bu10 paBHO 10, 20 u 30 cek, Bpems
yAepKUBaHUsI MeTaHoJia cooTBeTCTBEHHO 150, 250 m 320 cek, mMprUHA MHKOB
20, 30 u 40 cek cooTBeTcTBEHHO. OIpenenuTh CKOPOCTH MOJBMXKHOW (a3bl U
COOTBETCTBYIOIIEE YMCIO TEOPETHUECKHUX TapeloK sl KaKIOW M3 CKOpocTeil.
[Tokaxxute, KakuM 00pa3oM JUIsI 3TOrO pas3/eleHUss MOXKHO pPAaCCUUTATh
KOHCTaHTHI B ypaBHeHUU Ban-JleemTepa 1 oNTUMaIbHYIO CKOPOCTh MOTOKA.
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VYcneBaeMoCTh CTYIGHTOB B TEUEHUE CEMECTpa KOHTPOIMPYETCS B MPOIiecce HAMMCAHUS
PEHTHHTOBBIX KOHTPOJBHBIX paboT. Kakaas KOHTpoabpHAs paboTa OTHOCHTCS K OTpEIeICHHOM
TEeMe, 3aJaHusl OLEHMBAIOTCSI 1O OamipHOM cucreme. IloaHOCTBIO pelieHHas 3aaada
OLlCHMBaeTCs B 7 Oa/uloB; OTBETHI HAa TEOPETUYECKHE BOIPOCHI B 3aBUCHMOCTH OT HX
CIIO)KHOCTH OIIGHMBAIOTCS OT 3 10 7 OamioB. 3a peuieHHe 3aJadd JOIMOJHUTEIHHBIM
HECTaHJApTHBIM CIIOCOOOM M 3a MOJPOOHBIA OTBET Ha TEOPETHUYECKHI BOIPOC T0OABISIOTCS
JONOJIHUTENbHbIE Oambl. KonudyecTBo 6amioB 3a Kakaoe 3aJjaHue yka3aHo B Ouiere. bamsl,
HOJTYYSHHBIE TI0 pe3yIbTaTaM HaIlMCAHUSI KOHTPOJIBHOW PabOTHI IO TeMEe, CYMMUPYIOTCSI.

B koH11e cemecTpa cyMMHpPYIOTCSI BCe OalIbl, TOIy4YE€HHBIE CTYACHTOM I10 pe3yJibTaTaM
BCEX KOHTPOJBHBIX paboT. [lomyueHnas uroroBas cymma OajuloB MOKET OBITh YYTEHA IpPHU
ABTOMATHYECKOM BBICTABJICHUHU 3K3aMEHALMOHHON OLIEHKU «OTIMYHO» U «XOPOIIO».

Kpumepuu oyenxu no umoeam petimunzo8bix KOHMpPOJILHLIX padOOM

Kpurepun YpoBeHb Ouenka
Crygnent nosyuni ot 90% MTOBBIILICHHBIN OTan4HO
10 100% ot MakcUMaIbHO (MpoIBUHYTBIN) YPOBEHB
BO3MOXKHOH CYMMBI 0aJlsIoB
Crynent nomyumi ot 80% 0a30BbIil ypOBEHb Xoporio
10 90% ot MakcuMaJIbHO
BO3MO)KHOH CYMMBI 0aJlJTIOB

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

OK3aMEHAIlMOHHBIN OMJIET [0 AaHAIUTUYECKOW XUMUHU BKJIKOYAeT Tpu 3ananus. IlepBrie aBa
BOIIPOCA TIOCBSIICHBI TEOPETUYECKUM OCHOBAM XHMMHYECKOTO aHajiu3a (CM. NPUBEICHHBIN
HIDKE CIIMCOK BOMPOCOB). B TpeTheM 3aiaHNM CTYCHTY MpeiaracTcsl pelinTh 3a1aqy.

CryneHTbl 00513aHbl CAATh 9K3aMEH B COOTBETCTBUHU C PACHHCAHUEM M YYEOHBIM IUIAHOM.
DK3aMeH M0 JUCIUILIMHE MPECIeyeT 1eNb OICHUTh YPOBEHb (DOPMUPOBAHMS KOMIIETCHIINH,
pa3BUTHE TBOPYECKOTO MBIIUICHNUS, NPUOOPETEHHE HABBIKOB CAMOCTOATEILHON pPabOoTHI,
YMCHUEC MIPUMCHATD ITOJYUCHHBIC 3HAHUA JJIA pCHICHUA TPAKTUYCCKUX 3a/1a4.

dopma mnpoBeseHHsT dK3ameHa (YCTHO WIIM THCHbMEHHO) YCTAHABIHMBACTCS PEIICHUEM
Kadenpbl. DK3aMeHAaTopy MpPEAOCTaBISIETCS MPaBO 3a/1aBaTh CTYACHTaM JONOJHUTEIbHbIE
BOIPOCHI 1O Bcel yueOHOH mporpamMMe TUCHMIUIMHBL. Pe3ynbTaT cjaum sK3aMeHa 3aHOCHUTCS
Iperno/iaBaTeyieM B 9K3aMEHAIIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHIKKY.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

OneHka Kpurtepnn onieHuBaHUs 10 YK3aMEHY

BhicokHii OLEHKY ~«OTJIHYHO»  3aCIyKHUBACT CTYIEHT, OCBOMBIIMN 3HAHMUA,
YPOBEH «5% YMEHU, KOMIETEHLMH M TEOPETHMECKHH MaTepual 0e3 mpoOeIos;
(oTmiuro) BBINOJIHUBIIMKA BCE 3aJlaHMsl, MPEYCMOTPEHHbIE y4eOHBIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; NPaKTUYECKHE HaBBIKH
po¢eCCHOHATLHOTO NPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.
Cpennuit OIICHKY «XOpOIIO» 3aCIyXHBAET CTYIEHT, MPAaKTUYECKH TOJTHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHMs, YMEHUS, KOMIIETEHIMH U  TEOPETHUECKUI
(xopor1o) Marepuan, ydeOHbIC 3aJaHUs HE OIICHEHBl MAaKCHMAJbHBIM YHCIOM

0aJsI0B, B OCHOBHOM C(hOpMHUPOBAJ MPAKTHYECKUE HABBIKH.
IToporoBsrii OLIEHKY «YyJIOBJIETBOPUTEIBHO» 3aCIyXHBAeT CTYJIEHT, YacCTUYHO C
YPOBEHB «3% npoOeraMd  OCBOMBINWI  3HAaHUS, yMEHHS, KOMIICTCHIIMA |
(YIIOBIIETBOpUTE | TEOPETHUYECKUH MaTepuasl, MHOruMe y4yeOHble 3ajaHusi Ju00 He
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JILHO) BBIIOJIHWJI, JHUOO OHM OIIEHEHBl YHCIOM 0OaaioB OJHM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.

MuHUMaIbHBIN OLICHKY «HCYAOBJICTBOPUTECIILHO)» 3aCIIYKHUBACT CTYACHT, HC OCBOUBIIHI

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUYCCKUI MaTepuas, ydeOHbIe
(HEeyIOBIIETBOPH | 3a/IaHUS HE BBIIOJIHWII, IIPAKTHYECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJILHO)

OneHouyHbIC CpECTBA JJIS WHBAIMIOB W JIMI C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHIUBUAYAIBHBIX IICUXO(DU3NIESCKUX OCOOCHHOCTEH.

— TpH HEOOXOJWMOCTH WHBAIUAAM H JIMI[AM C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— TIpY IPOBEJICHUH MPOIICTyPhI OIICHUBAHUS PE3yIbTAaTOB 00YUICHUS MHBATUIOB U JIUII C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBbSl  TIPEAYCMATPHBACTCS  HCIIOJIb30BaHUEC
TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3H C MX WHIAUBUIYAILHBIMU OCOOCHHOCTSIMH,

— IpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIOB MPOICAypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JIUCIUILIIMHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHWBaHUS PE3yIbTATOB O0yUSHUS WHBAIHMIOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 110 JHMCHUIUIMHE (MOJIYJIIO) TpPEIyCMaTpUBACT MPEJOCTaBICHUE
uHpopManuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS U BOCHPHSITHS
uHpopMmanuu:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

S. IlepeyeHb OCHOBHOW M JNOINOJHHUTEILHON Y4eOHOM JIUTEPATYpPbl, HEOOXOAMMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

5.1. YueOnas iuTeparypa

OcHoBHasi IMTEpaTypa:
1. OCHOBBI aHATUTHYECKOW XUMHH: YIEOHUK IS CTyeHTOB By30B: B 2 1. T. 1, 2. /Ilox pex. 10.A.

3onoroBa. M.: Akagemus, 2014.

2. OCHOBBI aHAJIWTUYECKOW XWMHUHW: 3amadu u Bompockl / mox pen. 0. A. 3omoroma, T.H.
IllexoBuoroii, K.B. Ockoska. 3 uznanue.M.: Jlaboparopus 3uanwmii, 2020.

3. Kpucrtuan I'. Ananutnueckas xumus: B 2 1. T.1, 2/ mep. ¢ anrn. A. B. IN'apmama u ap. - M.:
BMHOM. Jlabopatopus 3nanuid, 2009.

4. Tlounnox T.b., Azapan A.A., KaynoBa A.A. IlpakTukym 10 aHaJIMTHYECKOW XHUMUHU.
WHCcTpyMeHTanbHBIE METOIBI aHanu3a. YyeOHoe mocooue. Kpacuonap, Kyol'Vy, 2023.

5. llounnox T.b., KaynoBa A.A., Aszapsa A.A., [IpakTHKyM N0 aHaJIUTUYECKOW XUMHH.
XuMudecKkre MeTo bl aHanm3a. YdaeoHnoe nocooue. Kpacuomap, Kyol'y, 2024.

6. Ilounnok T.b., TemepmameB 3.A. AHamuTHYeCKas XHMHS: CHEKTPOCKONMUYECKHUE METOJBI
aHanm3a. YuebHoe nocobue. Kpacuonap, Kyol'y, 2013.
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7. Ioumnok T.b., Temepmamen 3.A. MoiekymsipHas abcopOIHMOHHAsA CIIEKTPOCKOMHs. Y deOHOe
nocobue. Kpacunomap, KyoI'Y, 2016.

8. BapoOanat, FO.A. OCHOBBI aHAIMTHYECKOH XUMHUH: MPAKTUUECKOE PYKOBOACTBO [ DIEKTPOHHBIN
pecypc] : pyxoBoactso / FO.A. bap6anat, A.B. I'apmami, O.B. Monoraposa, E.A. Ocurmosa ; mox pe.
3omotoBa 0. A., lllexormopoii T.H., Ockonka K.B.. — 3aekTpoH. man. — Mocksa: M3gaTenbcTBO
"Jlaboparopus 3Hanuit", 2017. — 465 c¢. — Pesxxum nocryna: https://e.lanbook.com/book/97410

JlonoJIHUTeIbHASL JTUTepaTypa:

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

2. 3. Orro M. CoBpeMeHHbIE METO bl aHATUTHUECKOM xumun. B 2-x Tomax. M.: Texuocdepa, 2003.

4. AHanuTHYecKas XUMUS U (PU3UKO-XHUMUYECKIE METO/IBI aHAIN3a: YIeOHUK JIJIsl CTyIEHTOB BY30B. B 2 T.
T.1,2./ mon pex A.A.Nmenko. m.: Axkagemust, 2010.

5. OcHOBBI aHaNTUTHYECKOM XUMHH. [IpakTHYeckoe pyKOBOJCTBO: y4eOHOE TTOCOOHE IS CTY/ICHTOB YH-TOB
u BbIcII.y4eOH.3aBeqenuit/ mox pea KO.A.3onotoBa.-M.: Beicmast mkomna, 2001.

6. Ananutudeckas xumus. [Ipodnaemsl 1 moaxoaer: B2 T./ T. 1,2 / nep. ¢ aurn. A. I'. bop3eHko u 1ip.; o
pex. O. A. 3omotosa; pea. P. Kenbuep u np. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I".I{ronko, O.5.Boponosa, B.B.Ilepekoruii. AHanuTHYECKask XUMUSL.
DNEKTpOXUMHUYECKHEe METO/IBI aHAn3a. YdeoHoe nocodue. Kpacnomap, Kyol'y. 2004.

8. T.B.Ilounnok, 3.A.Temepnamie. Ananurndeckast Xxumust. CIIEeKTPOCKOITUYIESCKHE METO/TbI aHAJIN3A.
YuyeOHoe nmocooue. Kpacuomap, Kyol'y, 2013.

9.Bacuibe B. I1. Ananutudeckast XuMust: Y9eOHUK 7Sl CTY/ICHTOB By30B [B 2 kH.| / KH. 1,2. / Bacunbses
B.I1. M.: [Ipoda , 2007.

10. BepmmanH, B.M. Anammtindeckas xumus [ D1eKTpoHHEIH pecypc] : yueOnuk / B.W. Bepmuaun, 1.B.
Bnacora, U.A. Hukudoposa. — Dnektpon. nan. — Cankr-lletepOypr : Jlans, 2017. — 428 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/97670

5.2. lepuoanueckue U3IaHUA:

1. «OKypHan aHanmutrnaeckor xumuny, Poccusi, Mockaa.

2. «3aBojackas naboparopus. JluarHoctika Matepuanosy», Poccusi, Mockaa.
3. «AHanuTHKa ¥ KOHTpoJby», Poccusi, EkarepunOypr.

4. Onextponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPodecCHOHATbHBIE 0a3bl
AAHHBIX U MH(POPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

Onekmponno-ouonuomeunsie cucmemsl (36C):
IBC «IOPAMT» https://urait.ru/
3BC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «JIAHb» https://e.lanbook.com

Mo

Ilpogheccuonanvhuie 6azvt Oannvlx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Hayunas >nekTponHas 0udiaunorexka (HIB) http://www.elibrary.ru/
Ipe3npenrckas 6udanorexka um. b.H. Exbumna https://www.prlib.ru/
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5. "Jlektopuym TB" http://www.lektorium.tv/
6. YuuBepcurerckas uHgopmauuonnas cucreMa POCCHUS http://uisrussia.msu.ru

Hﬂd)othIHMOHHble CRpAaeovdHble cucmembsl

1. KoncyabTanT Ilaroc - cipaBo4Hast mpaBoBasi cucTeMa (JIOCTYII IO JIOKAJIbHOHM CeTH C
KOMIThIOTEPOB OUOTMOTEKH )

Pecypcot c60b600n020 0ocmyna

1. WNndopmannonHas cucrema "EnqnHoe 0kHO gocTyna kK 00pa3oBare/bHBIM pecypcam'
http://window.edu.ru/;
2. OOpa3oBarenbHblii mopraa "Yuebda' http://www.ucheba.com/;

Coocmeennvle 31eKMpoHHble 00pazosamenbHyle U UHGOPMAYUOHHDIE PECYPCbl
Kyol'Y

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

2.  DuaexTpoHHas 0u0JHMOTeKa TPyA0B yueHbix KyoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

IlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHAEMOr0 TMPOrPaAMMHOIO
odecrneyeHusl.
HpI/I IIOAT'OTOBKE KpaTKux COO6H.[CHI/II7II/ICHOJ'IL3yeTC}I IIpOorpaMmMHOC o0ecrieueHne
MicrosoftOffice (Word, Excel, PowerPoint).

6. MeToauyeckue yKa3aHusi Uil OOy4alIIMXCS MO OCBOEHHIO THCHHMIJIMHBI
(MmonxyJis)

[To kypcy mpemycMOTpEHO TpOBENEHHE JEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTCs
OCHOBHOI CHCTEMAaTH3UpPOBAHHBIM MaTepual U Pa3bsICHSIOTCS Hauboyiee CIOXKHBIE aCIEKTHI
U3y4aeMbIX METOJIOB aHAIN3a.

Bakneiiluum 3TanomM Kypca siBJsieTCsl cAaMOCTOsITeJIbHAsI padoTa 1mo JUCUUIINHE,
B paMKax KOTOPO#l CTYJEHThI OCYHIECTBJSIOT MPOpPa0OTKYy y4yeOHOTO (TEOpEeTHUECKOro)
MaTepuana, MOATOTOBKY K TEKYIIEMY M MPOMEKYTOUHOMY KOHTPOIIO, a TaKKe BBIMOIHSIOT
WHIMBHyaJIbHBIC 3a1aHus (HapuMep, TOTOBAT KOPOTKHUE COOOIICHNUS M PE3CHTAIIHH).

[lepen pemenuem 3a1a4 HEOOXOJUMO BHUMATEIBHO U3YUUTh TEOPETHUECKUN MaTepual,
npopaboTaTh KOHCIEKT JIEKIIMH, pa3o0paTh MpUMEpHl pelieHus 3aaad. Pemenue 3amad
pPEKOMEHJIyeTcsl HauMHaTh C HaumOojee MPOCTHIX, ONM3KUX K HMMEIOMIMMCS B 3aJauHUKE
npuMepaM. He pexoMeHIyeTcs HCIONb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOpHIE
BBIBOJIATCS B IpUMEpaxX pelieHus 3a/1ad. 3anuch B TeTPaau JOHKHA COlepKaTh (hOPMYIIBI U BCe
BBIUUCIICHHSI C YKa3aHUEM eIWHUI] n3MepeHus. [Ipu BBUUCIEHHSIX HEOOXOIMMO oOpamaTh
BHHUMaHUE Ha WX TOYHOCTH (MCIMOJB30BaHNE HY)KHOTO YHCIa 3HAYAIUX HUdp) U cOOM0AeHNE
NIPaBUJI OKPYTIICHHUS.

IIpy nmoaroroBKe KpaTrkoro [JOKJIaJa ¢ KOMIBIOTEPHOH INpe3eHTauuein
apryMEHTHPYETCS aKTyaJIbHOCTh TEMBI, BBIABISIETCS MPAKTHYECKOE M TEOPETHUECKOE 3HAUCHHUE
naHHoro wuccrnenoBanus. OCHOBHas 4YacTh JIOKIAJa pACKphIBAaeT CcoJepkaHue TeMbl. B
3aKIIIOYCHWH B KpaTKoW W CkaTtod (opMe W3mararoTcs IMOJNydeHHBIE pe3yJbTaThl,
npejcTaBisitomuye co0oi OTBET Ha TJaBHBI BONPOC HCCIEIOBAaHUSA. 37eCh K€ MOTYT
HaMeYaThCs U JTATbHEHIIINE IEPCIIEKTHBBI Pa3BUTHS TEMEI.

B ocBoeHMHM  OUCHUIUIMHBI HWHBAIWJAMH W JUIAMH C  OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH3/IOPOBBSl  OOJIBIIOE 3HAUYEHHWE HWMEEeT WHIWBUAyalbHas ydeOHas padoTa
(KOHCYJIbTallMM) — AOTIOJIHUTEIBHOE Pa3bsICHEHHE YIeOHOTO MaTepHaa.
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WupvBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIIOTCS BaXHBIM  (pakTopom,
CHOCOOCTBYIOUIMMUHANBH Iy aTIU3alMU O0yUEHHsI U YCTaHOBJICHUIO BOCIUTATEIBHOTO KOHTaKTa
MEXIYyIpernoiaBaTeieM M OO0yYalomMMcs HMHBAIWAOM WIH JIMIOM C OrpaHHYCHHBIMH

BO3MOXHOCTAMU3IOPOBLAI.
7.

MaTepHaJILHO-TeXHI/I‘leCKaﬂ

0a3a,

00pa30BaTeJbLHOI0 NMPOLECcca MO AUCHUIIHHE (MOYJII0).

Heo0XoauMas

AJd OCYIIECTBJICHUSA

IIo Bcem BUaAaM yqe6H0171 ACATCIIBHOCTH B pPaMKax JUCHUIIIMHBI HCIOJB3YHOTCA
ayAUTOPHHU, KaOMHETHI U JIaOOpaTOPUH, OCHAIICHHBIE HEOOXOAUMBIM CHEIHUATN3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

HaunmeHnoBanue  crienuaibHBIX OCHaIlEHHOCTD [epeuens
MOMEIeHU I CreUaIbHBIX TOMEICHUI JIMLIEH3UOHHOTO  IPOrPaMMHOTO
obecrieueHus
YueOHbIE ayIUTOPHN it | Mebenb: yaeOHas meOensb MSWindows (BrITFOUast
TPOBEICHUSI 3asaTuil | TexHudeckue cpencrea | Windowsmediaplayer), MSOffice
nekmuoHHoro THma (aya. 234C, | oOydeHus: (Bxmouass MSPowerPoint), I10
3220) uHTepakTHBHAs nocka SMART | misa HWHTEPaKTUBHON IOCKH
Board, kopotkodoxkycusiii | SMART Board
WUHTEPAKTHBHBIHA HPOEKTOP,
HOYTOYK, MeJIOBast JOCKa.
YueOHble ayIUTOPHUU it | Mebenb: yueOHas meOeb MSWindows (BITROUAs
MPOBEIECHUS 3aHsATUR | TexHUYecKue cpeactea | Windowsmediaplayer), MSOffice
CEMUHAPCKOT'0 THUIMA, TPYNHOBBIX | OOyUeHUS: (Bxmouass MSPowerPoint), 1O
u WHIUBHIYAIBHBIX | 9KpaH, IPOEKTOpP, KOMIIBIOTEP JUIi  MHTCPaKTUBHOM  JTOCKH
KOHCYJIbTaIINH, TEKYIIET0o SMART Board
KOHTpPOJIA M  TPOMEKYTOUHOH
arrectatmu (ayn. 234C, 332C,
242C, 252C)
YueOHbIe ayIUTOPHA it | Mebenb: yaeOHas meOeb [Iporpammer 06pabOTKH JaHHBIX K
HPOBENICHUS naboparopHbix | TexHuueckue CpencTBa | CIeKTpO(GOTOMETPY IBYITy4EBOMY
pa6or. Jlabopatopust 242C, 252C | oOy4eHus: CKaHUPYIOIIEMY uv 1800
415C, 441C. 9KpaH, TPOeKTop, KommbioTep, | (Shimadzu UV Probe, xoHTpakT
JIOCKa. Ne32-0A/2008-2)
O6opynoBaHHe: aHAIUTUYECKHE
BECHI, BBITSDKHASI cucrema
BEHTUJISIIINH, naboparopHas
MoCysla, PEakTHBBHI M TPHOOPHIL:
creKTpooTOMETPHI
LEKISS2107, UV-1800
(Shimadzu), a TaKxKe

BCIIOMOTaTeJIbHOE 000pyIOBaHHE:
Becsl BCP-210, BJIK-500-M, pH-
MeTphI-uoHOMephl  Okcrepr-001-
3-01, pH-meTp-150.

Jlist

CaMOCTOSTEILHOMI

paboTel  0Oyuarommxcs

MPEAYCMOTPEHBI

IIOMCIICHUA,

YKOMIUIEKTOBaHHBIE CIIELUATU3UPOBAHHON MeOENbl0, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKOMN
C BO3MOXKHOCTBIO MOJIKITFOUEHUs K ceTu «VHTepHeT» U o0ecrieueHreM JA0CTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaunmenoBanne mnomenienuit it | OCHAaIEHHOCTh MOMENIEHUH JUIs [lepeuenp TMIIEH3MOHHOTO
CaMOCTOSATENHHOM paboThl | caMOCTOSATEIbHON paboThl | MPOrpaMMHOTo oOecIieueHUs
o0y4Jaromuxcst oOyyaromuxcst
[Nomemenune aist camocTosiTeIbHOW | Mebeins: yueOHas mebens
paboTsl o0ydaromuxcs (YuTanbHbI | KoMmmiekr — crenmani3upoBaHHON
3ai HayuHo#t 6uOnmoTexn) MeOeIn: KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue:  KOMIbIOTEpHAs

TEXHHMKA C TOAKIIOYEHHEM K
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nHpopManmoHHo-

KOMMYHHKaIMOHHON CeTH
«/HTEpHET» ¥ IIOCTyIOM B
3NEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHW3aLUH,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopyznoBaHue, o0OecleunBarolee
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBOfHOE  COEIUHEHUE IO
texaonorun Wi-Fi)

[MomerieHne it CAaMOCTOSITEIIBHON
pabotsl obyuaromuxcs (ayxn. 431C,
401C)

Meo0enb: yueOHas meOeIb
KoMmmekT  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
Ob6opynoBanue: KOMIBIOTEpPHAS
TeXHHKa C TOAKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHUKAIIHOHHOM ceTH
«lHTepHETY» W IIOCTYyIIOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pazoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
JOCTYI K  CeTH  HMHTEPHET
(poBomHOE COCIIHECHUE u
OecrpoBOIHOE  COCIUHEHHE  II0
texuomorud Wi-Fi)
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