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1. CTpykTrypa u 0011as1 TPYA0EMKOCTh AUCHUIITTHHBI

OO01mmast Tpy10€MKOCTh TUCHIUIUINHBI COCTaBIsET 4 3a4eTHBIE enquHuIlbl (144 gaca).

Ounas hopma oOydeHHs

3aounas popma oOydeHHS

Kypc 1 -
CemecTtp 2 -
Jlexun 18 -
[IpakTrueckue (cemuHapckue) - -
3aHATUS

JlaboparopHble 3aHATHS 36 -
Koncynbranun - -
WToro ayIuTOpHBIX 3aHATUI o4 -
CamocrosiTenpHas padbora 63 -
Kypcogas pabora - -
dopMa KOHTPOJISI

DK3aMeH Dk3ameH 27 -
3auer - -
OO0111€€ KOJIMYECTBO YacOB 144 -

2. lleau ocBoeHMS JUCHMILIMHBI:

[IpenogaBanue AUCUMIUIMHBI IIpelycMaTpuBaeT (popMHUpOBAaHUE U pa3BUTUE 3HAHUN, YMEHUN U
HaBBIKOB 10 (YHJAAMEHTAJIbHBIM TEOPETUYECKMM U SKCIEPUMEHTAJIbHBIM OCHOBAM aHAJIUTHYECKOM
XMMUU U WX TPUMEHEHHE B MPaKTHUECKOW oOnactu. JlaHHas MUCHUIUIMHA CIIOCOOCTBYET BHIPAOOTKE y
CTyJIlEHTa HMHTEpeca K HCCIENOBATCIIbLCKON NEATEIbHOCTH U IPUMEHEHMIO IIOJYYCHHBIX 3HAHUU IIpU
BBITTOJIHEHUH KYPCOBBIX U BBIITYCKHBIX KBAJTU(UKAIIMOHHBIX paloT.

OCHOBHBIMHU 3a7a49aMM AU CHUILIMHBI SIBJISIIOTCSH

1. dopmupoBaHue TBOpUECKH padoTaromuX OaKalaBpOB C pPa3BUTBIM HAYYHBIM MBIIUICHUEM,
oOnamaromux HEOOXOJUMBIM 3aMacoM 3HAHUW B OONACTH AaHATMTUYECKOW XMMHH, CIIOCOOHBIX
HCIMOJIb30BAaTh TEOPETUYECKUE 3HAHUS NMPHU PELICHUU MPAKTUYECKUX 3a7ay, MPOSABISAS IPU 3TOM

CaMOCTOATCIIBHOCTh U HHULIUATUBY.

2. OBJ'I&I[GHI/IG KOJINYECTBECHHBIMN XUMHNYCCKHUMU U (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IMI/I METOAaMU aHaJIu3a, 4To

MO3BOJIUT B JaJIbHEHUIIIEM OCYHICCTBJIATH CTYACHTY €TI0 HpO(I)eCCI/IOHaJ'IBHYIO ACATCIIBbHOCTD.

3. Mecto aucuuminubl B ctpykrype OITOII 6akanaBpuara

b.1.B./1B.06.01. BapuaTuBHasi yactb 6;10ka biioka 1. /[ucuuniimna mo Bsioopy

Huctunnuaa «XUMHUKO — TOKCHKOJIOTMYECKUN aHaIu3» SBISICTCS y4eOHOW TUCIUTUIMHOM TIO0
BBIOOPY BapuaTuBHOW 4YacTu bioka 1 ocHOBHOW mpodeccuoHaNbHON 00pa3oBaTENbHON MPOrPaMMBI

(nanee — OIIOI) nanpaBneHust NoAroToBKU «Pu3nKay, KBandukaius (creneHs) — 6axkanasp.

21.]'[5[ YCIICMIHOTO OCBOCHUSA NHUCHUITIIINHBI «XHMHKO — TOKCHKOJIOTHUSCKHI aHaJIN3 HGO6XO)II/IMI)I
3HaHUA, YMCHHS W HAaBBbIKH, C(I)OpMI/IpOBaHHBIC B IIpomecce MU3YUCHUA OUCHUILIHAH:

«Marematukay, «O0mmas husuka.

«XHUMUSY,



3HaThb:

1) OCHOBBI XMMHYECKON HAayKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XHMHYECKHUX
HpeBpameHm”I HeOpFaHI/I‘-IGCKI/IX nu OpI‘aHI/I'-IGCKI/IX BCIICCTB, KaK OCHOBBLI MHOI'UX SIBJ'ICHI/II;'I )KPIBOI71 nu
HEXUBOUW MIPUPOJIBI; YIIIYOJICHHE MPEJCTABICHUN O MAaTepUAIbHOM €MHCTBE MHUpAa.

Ymers:

1) caMOCTOSITENTLHO OIpPENENATh LEIH CBOEro OOy4YeHHs, CTaBUTh M (HOPMYIHpPOBATh A ceOs
HOBBIE 33Jaud B ydeOe U I103HABATEJIbHOM JEATEIbHOCTH, pa3BUBaTb MOTUBBI M MHTEPECHl CBOEH
IM03HABATEILHOM JESITEIHbHOCTH,

2) YCTaHABIUBATh CBSI3U MEXIY peEaJlbHO HAOIIOAaeMbIMH XMMUYECKHMHU SIBJICHUAMU U
mnmponeccamMm, MHNpoUCXOoAAIIUMHA B MHUKPOMHUPC, 00BACHATH IMIPHUYNHBI MHOFOO6pa3I/I$I BCIICCTB,
3aBUCUMOCTh UX CBOWMCTB OT COCTaBa M CTPOEHMs, a TaKXKe 3aBUCHUMOCTb IPUMEHEHHUs BEIECTB OT MX
CBOICTB;

3) wucnoab30BaTh HMH()OPMALMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTUHM, AKTHBHO I10JIb30BaThCs
CIIPaBOYHBIMU MaTE€pUaAIaMU U y4EOHOH JINTEPaTypOr 110 XUMHH.

Baagern:

1) ocHOBaMH XMMHYECKOW TPaMOTHOCTH: CIIOCOOHOCThIO aHAIM3UPOBATh U OOBEKTHBHO OICHUBATH
JKN3HCHHBIC CI/ITyaHI/II/I, CBs3aHHBIC C XI/IMI/IeI\/JI, HaBbIKaMH 6630HaCHOFO O6paHIeHI/I$I C BfIICCTBaMu,
UCIOJIb3YEMbIMU B TIOBCEHEBHOH >KM3HM, YMEHHMEM aHAIM3HPOBaTh M IUIAHUPOBATH SKOJIOTHUECKU
0e30IacHOE IMOBEJICHNE B LIEJISIX COXPAHCHHUS 370POBhSI H OKPYXKAIOIICH CPEJIbI;

2) mpeaCTaBICHUAMU O 3HAUEHUU XUMHUYECKOW HAyKH B PEIICHUU COBPEMEHHBIX SKOJIOTHUECKHX
HpO6JI€M, B TOM 4HHUCJIC B HpeIIOTBpaHIeHI/II/I TCXHOT'CHHBIX N DKOJIOTHUYCCKUX KaTaCTpO(b;

3) nmepBoHAYAIPHBIMH CHCTEMATU3UPOBAHHBIMU MIPEICTABIICHUSIMHU O BEIIECTBAX, UX IMPEBPAIICHUIX
158 HpaKTI/ILIGCKOM HpI/IMeHeHI/II/I, HOHﬂTHﬁHbIM armapaTOM 1 CUMBOJIMYCCKHUM A3BIKOM XUMHH,

4) yCTHOI ¥ MUCbMEHHOM Peubl0, MOHOJIOTHYECKOW KOHTEKCTHOU PEUbIO.

HucuunnuHa «AHaIUTHYECKass XUMUSA» HMEET JIOTHYECKYI0 U COJEPKATEIbHO-METOJUYECKYIO
B3aUMOCBSI3b C TIOCIEAYIONIUMHU JUCHUIUIMHAMU M TPAKTUKAMH Y4eOHOro TIUIaHa, a WMEHHO:
«MonekynsapHas ¢usukay, «Ob6mas ¢uznka», «OCHOBBI Teonoruu. ['€OTEeKTOHMKAa W TEeOAMHAMMKAY,
«buodusuka», «be3onmacHOCTh KU3HEACITEIBHOCTHY, «IJKoJoTus», «I'eoxumus», «HanorexHomoruu u
HaHOMaTEPHaIbD».

4. TpeboBaHus K pe3yJbTaTaM 0CBOCHHUS THCIHMIIJIHHBI

N3yueHune IUCHMIUIMHBI «AHaJIUTHUECKass XUMHUS» Ipeanosiaraer (OpMUpPOBaHHE y CTYAEHTa
cienyromux obmenpodeccrnonanbHbix (OIIK) un npodeccnonansubix (I1K) komnerenmmii:

® CrHOCOOHOCTBIO  HCIOJB30BaTb B NPOPECCUOHATBHOM  JIEATENBbHOCTH  0a30BbIe
€CTeCTBEHHOHAYYHbIE 3HaHM, BKIIIOYAs 3HAHUA O IpeaMeTe U 00BEeKTax U3y4eHMs, MeToJax
HCCIIEIOBaHMs, COBPEMEHHBIX KOHUENIUAX, TOCTHKEHUSX M OTPAaHUYEHUSIX €CTECTBEHHBIX
Hayk (TpexJie BCero XUMUH, OMOJIOTHH, SKOJIOTHH, Hayk o 3emie U yenoBeke (ITK-1);

® CIIOCOOHOCTHIO  TPOBOJAWTH  HAy4YHBIE  HCCIENOBaHMA B  W30paHHOM  obOmactu
AKCIIEPUMEHTAJIBHBIX U (MJIM) TEOPETHUECKUX (PU3UUECKUX MCCIEAOBAaHUNH C IOMOIIbIO
COBpPEMEHHOW mNpuOOpHON 0a3bl (B TOM 4YHCIE CIOXKHOTO (pu3nueckoro oOopynoBaHHSA) U
UH(POPMAIIMOHHBIX TEXHOJIOTHI C YY€TOM OTeUeCTBEHHOTO U 3apyoexHoro onbita (ITK-2);

® CrHOCOOHOCTHIO TOHMUMATh W TPUMEHATh Ha MPAKTUKE METOAbl YIpaBieHUus B cdepe
npupoaonos3opanus (IK-8).

B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI 00yYarOIIUICs TOJKEH:

3HaTh:



1. OcHOBHBIE TEOPETHUYECKHE MOJIOKECHHSI, JSKAIINE B OCHOBE XUMUYECKUX U (U3UKO-XHUMHUECKUX
METO0B uaeHThuuKamu U onpeaencaus Bemiects (OITK-1, ITK-2, TTK-8).

2. llpupony w CyIIHOCTH SIBJIGHUW M TPOIIECCOB, JIGKAIIMX B OCHOBE XUMHYECKHX U (PH3UKO-
XuMH4Yeckux MetonoB ananmusa (OITK-1, TIK-2).

3. Cneun¢puvHOCTh AHATUTHYECKOTO CUTHAIA U OCOOCHHOCTHU €ro U3MEPEHHsI B Pa3IMUHBIX METOIaX
ananu3a (OIIK-1, ITK-2).

4. OCHOBBI XUMHUYECKHUX METOJOB KaUECTBEHHOTO W KOJMWYECTBCHHOTO aHAM3a — CHelu(UIecKue
peakuuu, NeiiCTBUE TPYNIOBBIX PEareHTOB, OCHOBBI IPABUMETPUUYECKOTO0 U TUTPUMETPHUUECKOIO
ananmusa (OIK-1, [TK-2).

5. OcCHOBbl (PU3UKO-XMMHYECKHX METOJOB aHaju3a: ONTUYECKUX, DICKTPOXUMHUYECKUX H
xpomarorpaduueckux (OITK-1, [TIK-2).

6. Meroapl W CcHocoObl BBIMOJMHEHHUS KAYECTBEHHOTO aHallM3a, METOJbl OOHapyKeHHUs
HEOpraHuveckux karnoHoB u anuoHos (OITK-1, TTK-2).

7. Meroabl, IpUEeMbI U CIOCOOBI BBIMOJIHEHUS XUMUYECKOT0 M (PU3UKO-XUMUUYECKOIO aHaIu3a JUIst
yCTAaHOBJICHHSI KAYECTBEHHOTO COCTaBa U KoyimdecTBeHHbIX onpenenenuit (OIIK-1, ITK-2).

8. Metonpl pa3aeneHus BEIIECTB (XUMUYECKHE, XpoMmarorpadguieckue, skcrpakiuonnsie) (OITK-1,
I1K-2).

9. OcHOBHbIE MOJOXEHHUS TEOPHHM Y4eTa IMOTPENIHOCTEH aHalu3a U CTATUCTHYECKOH 00padoTKH
pesynbraroB ananu3a (OI1K-1, ITK-2).

10. IIpaBuna TexHUKH O€30MAaCHOCTU M PAbOTHl B XMMHUYECKOH 1a00paTOpuu U C aHAIUTUYECKOU
anmaparypoit (OIIK-1, ITK-2, TTK-8).

Ymers:
1. CamocrosTensHo paboTaTh ¢ y4eOHON M CIIPAaBOYHOI JIMTEpaTypod MO aHAJUTHUYECKONH XHMUU
(OIIK-1, TTK-2).
2. IlpaBunbHO UCHOIB30BAaTh HOMEHKIIATYPY HEOpPraHWYeCKuX U opranmdeckux coequnenuit (OITK-
1, TIK-2).
3. Tlonp30BaThCs OCHOBHBIMH pEAaKTHUBAMH, PACTBOPHUTENSIMHU, Xumuueckod mocynou (OIIK-1,
[1K-2).
['0OTOBHUTH paCTBOPHI C 33JaHHON KOHIICHTpaIel pactBopeHHbIx BemecTs (OITK-1, ITK-2).
[IpoBonuTh abOpaTOpPHBIE OMBITH, OOBSICHATH CYIIHOCTh KOHKPETHBIX pEaKIUd ¢ UX
aHanutuyeckue dPPexTs, 0hOPMIATh PE3yAbTAThl IKCIEPUMEHTATBHONH pabOThl B BHE OTYETa
(OIIK-1, ITK-2, TTK-8).

ok~

Baanernb:

1. BrnanmeTp OCHOBHBIMH TpUEMaMH W TEXHHKOW BBIMTOJHEHHS SKCIEPUMEHTOB, MMETh HAaBBIKH
paboThl ¢ pusuKo-xuMudeckumu npudopamu u ycranoskamu (OITK-1, TIK-2).

2. HaBeikamu 00paOOTKH pe3ysbTaTOB SKCIEPUMEHTa U (HOPMYTHUPOBAHUS MPAKTHYECKHX BHIBOIOB
(OIIK-1, TIK-2, ITK-8).

OOumM CcpeacTBOM KOHTpPOJIS SIBJISIETCS BBEJIEHHAs B YHUBEpCUTETE OalIbHO-pEeHTHHIOBast
CHCTEMa OIICHKHM YCIIEBAaEMOCTH CTYJIEHTOB CIIELMAINTETa U HallpaBJIeHU OakanaBpuara.

[Ipu npoBeneHMM Y4eOHBIX 3aHATHH oOOecreuMBaeTCsl Pa3BUTHE Yy OOYYAIOIIMXCS HABBIKOB
KOMaHAHOU palOoThl, MEKIUYHOCTHOW KOMMYHMKAIMH, MPUHATHS pEUICHUH, JUAepcKuX KadecTs. s
9TOr0 HUCIIOJIB3YETCS IPOBEICHUE WHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX OUCKYCCUH, POJEBBIX WIp, a
TaK)kK€ MaTepHallbl Ha OCHOBE pe3ylbTaTOB HAYYHBIX MCCIEJOBAaHWN, B TOM YHCIE C YYETOM
pPETHOHANBHBIX 0COOEHHOCTEH MNpo(ecCHOHANBHOW JEesATETbHOCTH BBITYCKHUKOB M IMOTpeOHOCTEH
paboTomaTenei.



5. Conepxxanue u y4eOHO-MeTOAUYECKAS] KAPTA QU CHUIINHbBI

Tabauna 5.1
H H CamocrosTeabHas pabora @ Kog::;(f;so Jlurepatypa
omep anMeHOBaHHE TeM“(BOHPOCOB), 3aHATHS CTYAeHTOB OpMBI
HeaeJIn H3y4YaeMbIX 110 JAHHOHU TUCHHUILJINHE KOHTPOJIsA
b | 120 Copep:xanue Yacel min max
BBenenune OO01mme TeOpeTHISCKHE OCHOBBI
1-2 B AHAJIMTHYECKYI0 XUMUIO AQHAJIMTHYCCKOM XUMHH.
OCHOBHbIE Pa3/Ieibl COBPEMEHHOI KauecTBeHHBII 1 KOIUYECTBEHHBIH
aHanuTH4eckon xumuu. Kparkuit aHanu3. Obwas cxema
HMCTOPUYCCKHUM OUEPK PA3BUTHSI AHAJIMTUYCCKOr'O OIPCACICHUA.
AHATHTHYECKON XM, OO0 X0/1 aHAJIM3a BEIeCTBa
Teopernyeckue 0CHOBBI (0GHapysKeHHE KATHOHOB U
XHMHYECKOIo Ka4ecTBEHHOI0 aHnoHOB). [IpuMeHEeHNE HEKOTOPBIX
MOJIOKEHUH TEOPUHU PaCTBOPOB
aHaJM3a PHH paACTBOP
K . AJIEKTPOJIUTOB, 3aKOH JICHCTBYIOIIIX
AYEeCTBEHHBIN aHAIU3 KATUOHOB U L KOHCITEKT,
Macc B aHAJTUTUYCCKOW XUMHH. >
AHUOHOB. AHAIUTUYECKAS YCTHBIH
CuibHbIe U crabble SJIEeKTPOJIUTHI. 6 0 6 [1]-[12]
KIaccuUKaIHs KATHOHOB 110 TPyIamM 2 4 orpoc,
U X CBSI3b C MEPUOAMIECKON CUCTEMOIA. “‘(’bﬂmT"B"a "
O(MPOPMIJICHUE
AHanutnyeckas KJIVaCCI/I(I)I/IKaHI/Iﬂ 5 na6. paGoTsI
aHMOHOB. J[pOOHBIN 1 cHCTEeMaTHYECKHUH
aHams3.
Th u mpaBwia paboTbl B XUMHYECKOU
naboparopuu. Ilocyna, obopymoBaHue,
PCaKTUBBI.
JIa6. paGora Ne 1.
TeXHHUKA BBIMOIHCHUS aHATTUTHUECKUX
peaxkuui
TeopeTuvyeckue 0CHOBbBI [MoxroroBka o6pasna kK aHAIH3Y.
3-4 XHMHY€ECKOI0 KOJHYECTBEHHOI 0 2 4 Cpenusisi mpo6a, oToop cpenHeit 6 0 6 [1]-[12]
aHaIM3a MPOOKI JKUIKOCTH, TBEPIOTO TeJa
(0THOPOZHOM M HEOTHOPOIHOM).




Knaccudukamnmst meromos
KOJIMYCCTBCHHOT'O aHaJIMN3a.
Tpe6OBaHI/Iﬂ, MMpEAbABIACMBIC K

Macca npo0s1. PactBopenue mpoOsr
WK €€ CIUIaBJIEHUE C COJISIMH.
Knaccudukanus norpemHocTei

PEAKIHUAM B KOJMYECTBEHHOM aHAIH3E. (OmHOOK) KOJIMIECTBEHHOTO Komcrrexr,
I'paBuMeTpudeckuil aHanus. AHAJIN3A. YCTHBIH
Krnaccudukarus MeTonoB I'eTeporeHHble paBHOBECHS B ompoc,
rPaBUMETPHUYECKOTO aHaNn3a (METO] CHCTEME 0CaJI0K — HACBIICHHBIH ?ﬁggg‘;ﬁ:
OCaKIICHUSI, OTTOHKN). pacTBOp MaIoOpacTBOPUMOIO 1a6. paGoTEI
Cratuctrdeckas o0paboTka JIEKTPOJINTA U UX POJIb B
pEe3yJIbTaTOB KOJIUYECTBEHHOTO aHAIN3A. QHATUTUYCCKOU XMUMHH.
IIpousBeneHue pacCTBOPUMOCTH.
JIa6. paGora Ne 2. VYcnoBue 00pazoBaHus OCAIKOB
OCHOBBI KaU4eCTBEHHOTO aHaJIN3a MaJOpaCTBOPUMBIX JIEKTPOJTIMTOB.
KAaTUOHOB U aHUOHOB Bausaue Ppa3JInYHbIX q)aKTOpOB Ha
MIOJIHOTY OCAXKAEHUS U PACTBOPEHHE
0CaJIKOB.
TeopeTudyeckue 0CHOBbBI N3mepurenbHas nocyna. Crocoosl
5-6 TUTPUMETPUIECKUX METO10B BBIPAKCHHU: COCTaBa PaCTBOPOB U K;):TC;;II;T
aHaJIM3a BBIYUCIICHHE B PA3IMYHBIX METOIAX ompoc,
CyILLHOCTb THTPHUMETPHH. TUTPUMETPUUYECKOT0 aHAIIN3A. [I0JICOTOBKA 1
Knaccubukanus THTPUMETPHICCKIX Turposanne. Touka N
METOJI0B aHAM3a. CTIOCOOBI H METOJIbI 9KBUBAJIEHTHOCTU M KOHEYHAsI TOUKA 71ab. padoTel
TUTpoBaHus. TpeOoBaHUs K peaKIUsIM, TUTPOBAHHA. [1]-[12]
VICIIOJIb3yEMBIM B THTPHMETPHHU. Crannaprieie n
Crnoco0bl IPUTOTOBIICHUS U YCTAaHOBKH CTaH/apTU3HPOBAHHEBIC PACTBOPEL.
KOHIIEHTPAIMU PaOd0YHX PAaCTBOPOB. [lepsramble cTaHApTH! 1
PacueTs! B TUTpUMETPHUYECKOM aHAIIN3E. TpeOOBAHMNS, IPEIBSBISCMBIC K HIM.
Oukcanainel. ToyHOCTBH
J1a6. paGoTa Ne 3. TUTPUMETPUUYECKOT0 aHAIIN3A.
OCHOBBI TPaBUMETPUYECKOTO aHAIIN3A
Teoperuyeckue 0CHOBbI KHCI0THO-OCHOBHBIE PABHOBECHUS U
7-8 | KHMCJIOTHO-OCHOBHOI'O THTPOBAHHSI X POJIb B aHAIUTHYCCKOH XUMHH. KO?TC}III;I;IT
Cy1uHocTb KHCIIOTHO-OCHOBHOI'O Iousrne o HPOTOJH/ITI/I‘“:‘31(0}7I };Hpoc, [1]-[12]
tutpoBaHus. [lepBUuHBIE CTaHAAPTHI TEOpHH KHCJIOT U OCHOBAHUMU. TIO/IFOTOBKA 1
JUIL PAcTBOPOB KHCIOT M IIENOUE. [IporonuTHyeckue paBHOBECHS B opopmienne

11a0. paboThI




Cranpaptuzanus pacTBOPOB KHCIOT H
ieaouei. Kpusbie TUTPOBAHMUSL.
NHpukaTopsl B METOIE HEUTPAIU3ALIUH.

Jlao. padora Ne 4.
KonuuecTBeHHOE OTpe/IeIICHUE KUCIIOT
Y OCHOBAHHI METOJIOM KHCJIOTHO-
OCHOBHOT'O TUTPOBaHHUSI

Boae. KoHCTaHTEI KUCIIOTHOCTH U
OCHOBHOCTH, MX IOKa3aTesi. Pacuer
pH B pacTBOpax mpoTOIUTOB.
lMunponus u ero UCMoab30BaHUE B
agamuTHdeckoil xumun. KorcraHnra u
crenens ruzpoiusa. bydepHsie
CHCTEMBI.

9 1 PYBEXKHASI ATTECTALIAS [ToaroroBka k 1 pyoexxHOU Kowmmiotepn 25 [1]-[12]
oc
arrccraiun TECTUPOBAHHE
Teopernyeckne 0CHOBBI METO10B [IpumeneHue B aHanuse
0-10 OKMNCJIUTEJIBHO- OKHCJIHUTEIbHO-BOCCTAHOBUTCIBHBIX
BOCCTAHOBHUTEJIbHOIO TUTPOBAHUS peaxumit. OkucIUTETLHO-
CYIHOCT OKHCIHTENBHO- BOCCTaHOBHUTEIIHHBIC TIOTCHIINAJIBL. KOHCIIEKT,
BOCCTaHOBUTEIBHOTO TUTPOBAHHUS. Koncrantsl pasHoBecus YCTHBIR
Peakiiiy OKHCIeHHUA-BOCCTAHOBICHHS OKHCJIHUTEIbHO-BOCCTAHOBUTEIBbHBIX OIlpoc,
. o IIOArOTOBKA U
OKHCIIEHUS-BOCCTaHOBIEHHUS. Penokce- HCOPraHMICCKUE 1 OPraHuICCKUC 1na6. paboTh
HKaTOpBL. MospHas Macca OKHUCJIUTENM ¥ BOCCTAHOBHTEIH,
9KBHBAJICHTA B PEAKIIUSIX OKHCIICHUSI- MCIIOJIb3yEMBIC B aHATH3C.
BOCCTaHOBJIEHHs. KpUBBIE THTPOBAHMSL. KommuecTsennas xapakrepucTika
WnpukaTtopsl. [lepMaHraHaTOMeTpHs. TOJTHOTBI POTCKAHMS
Honometpust. JIHXpOMATOMETpHS OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX
Wuukatopsl. Paboune pacTBOpSI. peaKimm.
[IpakTHUecKoe MPUMEHEHHE.
JIa6. paGora Ne 5.
OCHOBBI IEPMAHTAHATOMETPHYECKOTO U
JIMXPOMATOMETPUYECKOTO METOIOB
aHanusa
TeopeTnyeckne 0CHOBbI METO/10B KomruiekcHbie coeiuHEHUS 1
11-12 KOMILJIEKCOHOMETPHYECKOI 0 OPraHN4YC€CKHE PCarcHThI. CsoiicTBa K;)g::]i};—[’
THTpOBaHHS KOMIUIEKCHBIX COEJIMHEHUIA, onpoc. 5 [1]-[12]

OO0m1ast xapakTepUCTUKa METOa

HCIIOJIb3YEMBIC B aHAJINTHYECKOM

MOJATrOTOBKA U




HCIIOJIB30BaHUA peaKuHﬁ

xumuu. Mcnoian3oBaHnue

odopmiieHne

KOMILIEKCOOOpa30BaHus B KOMILIEKCOOOpA30BaHMs ISt 1126. paGoTst
aHanmUTH4YeCcKol xumuu. PaBHOBecue oTpeieNIeHNsI, MACKUPOBAaHHUS HOHOB,
peaxnuii KOMIUIEKCOOOpa30BaHMsL. JUTSL PACTBOPEHUS OCAJIKOB, IS
KoncranTs! ycroitunBoctu. CyniHocTs M3MEHEHUS MOTEHIMAaa U JIp.
MeToaa KOMIUTeKCOHOMeTprHr. Paboune Ocobennoctr
pactBopbl. KpuBbIe THTpOBaHUSI. KOMITJIEKCOOOPa3yFOIIUX
WupukaTopsl. OpraHUYECKUX PEearcHToB.

Teoperuvyeckue OCHOBbI METO0B KomrutekcoHbl, MX NpPHUMEHEHHE B

0CaIUTEJIHbHOI0 TUTPOBAHUA XUMHUYICCKOM aHAJIN3C.
CyILIHOCTh 0CaTUTENBHOTO TUTPOBAHMSL.
TpeboBanus, npenbIBIsIEMBIE K
peaknusm ocakaeHus. Knaccnukanms
MeTo0B. CriocoObI TPOBECHUS
0CaZUTEIbHOTO TUTPOBAHMS, KPUBBIE
TUTPOBaHUS, UHANKATOPEI METOIa
0CaZUTEILHOTO TUTPOBAHHUS.
Aprentomerpusi. CylIHOCTb METOJIA.
IIpumeHeHue apreHToMeTpuu.
JIa6. paGora Ne 6.

OCHOBBI KOMILIEKCOHOMETPHYECKOTO U
apreHTOMETPUYECKOT0 METOJIOB aHAIM3a

Beenenue B GpU3MKO-XHMHYECKHE Cnoco6e! peructpanmunu

13-14 METOabI AHAJU3A AHAJINTUYECKNUX CUTHAJIOB.

O61mas XapaKTepUCTHKA JIuneliHbIe U SKCIOHEHLIUATIbHBIE
WHCTPYMEHTAJbHBIX METO/IOB aHAIU3A. CBSA3M MEXJy KOHLCHTpALKEH 1 Komcrexr,
Knaccuduxamms ®XMA. [lonsrue 06 AHAINTUYCCKUM CUIHAJIOM. YCTHBIH
aHATITHYECKOM CUTHaJIe B (QU3HKO- Metox ciiekrpooTomeTpr, ero onpoc, [1]-[12]
XUMHIUYeCcKOM aHanu3e. OCOOCHHOCTH CYHHOCTS. [IprHIMIMaTbHas cXeMa z‘f(fgﬁiﬁﬁif
AHAJTUTUYECKUX CUTHAJIOB B ciiekrpoporomerpa. Haznauenne 71a6. paboTHI

CIEKTPAIBHBIX, NEKTPOXUMHUECUX U
XpomaTorpauIecKiux MeToAax.
OnTHuecknue METOABI aHAIU3a.
Knaccudukanus onTHuecKiux METOI0B

OCHOBHBIX Y3JI0B (MCTOYHHKA
W3ITy4YeHHsI, MOHOXPOMATOPA,
KIOBETHI, poTOMETpA).
Pedpakromerpus: CymHOCTh METOAA
Y IPUHIUIHATBHAS cXeMa




aHanmu3a. OCHOBHOH 3aKOH ()OTOMETPHH.

®dotomerpus. CriekTpodoTOMETPHS.
Pedpaxromerpus.

Jlao. padora Ne 7.
doToMeTprUecKOe OnpeieTICHuE
coJiep>kaHusl Meid B pacTBope. OCHOBEI
pedpakToMeTpuH

pedpakromeTpoB. O6IaCTh
AQHAJUTHYECKOTO TIPUMCHEHHS
pedpakToMETpHH.

3JIeKTp0XI/IMI/I‘leCKI/Ie METObI

dusnyeckre 0CHOBEI

15-16 aHaIH3a MOTEHIIHOMETPHYECKOTO METO/Ia Koncnexr,
Knaccuduxarust 31eKTpOXUMHUIECKAX aHanmusa: 3akoH HepHera. };f;in
METO/IOB aHAJIN3A. OneKTpoIbl, NPUMEHACMBIC B TOATOTOBKA H [1]-[12]
IlorenumoMeTpuyuecKuii aHamus. uoHomerpuu. Onpenenenue pH oopmrerne
[ToTeHIMOMETPHYECKOE THTPOBAHIE. pactBopoB. CyIHOCTh 7ad. padoter
Konpykromerpudeckuii aHaH3. KOHAYKTOMETPU1ECKOI0 MCTOA
[Ipsmast kougykTomMeTpus. OCHOBHBIE aHanu3a: 3akoH OMma. Tlpumenenue
nousTus. [lonsporpaduaecknii aHamms. METOAa KOHIYKTOMCTPHH B
VYpaBuenue NibkoBuya. aHATTMTUYECKUX LETIAX.

CymHocTh MeTo1a MoJsiporpadum.
JIa6. paGora Ne 8.
[ToTeHOMeTpHYECKOE OIIpeeIeHIe
KOHIICHTPAI[M HOHOB BOJIOPO/IA B

BOJHBIX pacTBopax. KoHaykTomerpus.

OrmpenenieHne BETMYHHBI YACITEHON
QJICKTPOIPOBOAHOCT B MUHCPAJIBHBIX

BOJIAX
OO01iasi XapakTepuCcTHKA METOI0B HcTopust OTKpBITUS METOA
17-18 | pa3aeneHust 1 KOHIEHTPUPOBAHUS Xpomarorpagu.
XpomarorpadudecKie MeTOIBbI. OcHoBHbI€ THITBI COPOEHTOB. CrIOCOOBI
SKkcTpaKkuus TIOJTYYEHHUSI XPOMATOTPAMM. Korcrexr,

KITaCCH(HKAIIS METOZIOB PA3IeICHHS 1 I'paduueckoe n3o6pakeHme YCTHBIH
KOHIIEHTpHpoBaHus. OCHOBHBIE 5 zioaﬁiizl?;ﬁﬁe“;g;fgg:ggioBKa o Hig?g;;(a " [1]-[ 12]
XapaKTEPUCTUKH Pa3HOBHIHOCTEH odopmiennue

xpomatorpaduu (razoBast, KUIAKOCTHAS,
TOHKOCJIOWHAS).

MeTojia XpoMaTorpaduu, KpyT
pemaeMsIx 3a1a4. [Ipumenenne

11ab. PaboTel




HonnooOMmenHast xpomarorpadusi.
T"azoBas (Tra30-KUIKOCTHAS U
ra3oazcopOLOHHAs).
Okcrpakiws. Knaccugukarws
SKCTPaKIMOHHBIX TIpoLieccoB. Teoprst
AKCTPAKITOHHBIX METOMIOB. 3aKOH
pacnpeeneHusL.

JIa6. paGora Ne 9.

XpomaTorpaduaeckoe u
SKCTPAKIHMOHHOE pa3liesieHHe HOHOB

MeToa XpoMarorpaduu. IKCTPAKIIHL.

Y cioBUA 3KCTPaKIMK HEOPraHUYECKUX
Y OPraHUYECKUX COEIUHEHHUI.
OCHOBHBIE OPraHUYECKHE PEAreHTHI,
WCTIONTB3yEMbIE B SKCTPAKIN
STIEMEHTOB.
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2 PYBEXKHASI ATTECTAIIUSA

[TogrotoBka Kk 2 pyOexHOM

aTTeCTalnu

KomnsrotepH
oe
TECTHPOBaHUE

25

[1]-[12]

UToro

18

36

63

100




6. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Jlekuyu, JNeKIUH-Oecenpl, IMPAKTHUYECKUE 3aHATHS, CaMOCTOsTeNbHAas paboTa CTYIEHTOB
(IoKJIaJIBI, IPE3CHTALIHH ).

Jlnst AOCTHOKEHMs TUIAHHPYEMBIX PEe3yJIbTaTOB OOydYeHUs, B IUCHUIUIMHE «be3omacHocTh
KUBHCACATCIIbHOCTHU UCIOJIB3YIOTCA pa3JIMIHbIC O6p8,30BaTCJIBHbIe TEXHOJIOTHUHU:

1. HUnpopmayuonno-pazeusarowue  mexmonrocuy, HampaBJICHHbIE Ha  OBIIAJICHUE
OOJIBIIIMM 3aImacoM 3HAHUH, 3aIIOMUHAHUE W CBOOOTHOE OTICPUPOBAHUE UMH.

Hcnonp3yercst JIGKIIMOHHO-CEMUHAPCKUN METOJI, CaMOCTOSATEIBHOE H3y4YCHHUE JHTEPATYpPHI,
MMPUMCHCHUC HOBBIX I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTUH I8 CaMOCTOATCIBHOT'O ITOIIOJITHECHUA 3HaHHI>'I,
BKJTI0YAasl UCTIOJIh30BAHNE TEXHUUYECKHUX M AJICKTPOHHBIX CPEICTB HH(DOpMAITUH.

2. HeamenvHocmHuvle NpaKmMuKo-opuUeHmMuposantsvlie MexHol02uU, HaNpaBICHHbIE Ha
dopMupoBaHUE CHCTEMBbI MPO(ECCHOHAIBHBIX NPAKTUYECKUX YMEHHH TMPH TOATOTOBKE K
MPAKTUYCCKUM 3aHATUAM, O6€CHG‘-II/IB3,IOH_II/IM BO3MOXHOCTbH Ka4Y€CTBCHHO BBITIOJIHATH
PO ECCUOHATIBHYIO ICATEIBHOCTb.

Hcnone3yercs aHam3, CpaBHEHHUE METOJIOB UCCIICIOBAaHU, BRIOOP METO/1a, B 3aBUCUMOCTH OT
00BEKTa HCCIEJOBAaHMSI B KOHKPETHOW MPOM3BOJICTBCHHON CHUTYallMM W €ro IpaKTH4YecKas
peanu3anusi.

3. Pa3614661i01/l/;u€ l’lp06ﬂ€MHO'OpueHI’I’IMPOGGHHble mexHoiocuu, HallpaBJICHHBIC Ha
dbopMUpOBaHHE W Pa3BUTHE MPOOJIEMHOIO MBIIUICHUS, MBICIUTEILHOW aKTUBHOCTH, CIIOCOOHOCTH
npoOJIEMHO MBICIUTh, BUJETh U (POPMYIHPOBATH MIPOOIEMBI, BRIOMPATh CIIOCOOBI M CPEICTBA IS UX
pemeHus.

Hcnonp3yrorest BUIbI MpoOIeMHOT0 00yYEHUs: OCBEIICHUE OCHOBHBIX MPO0OJIeM 0€301MacHOCTH
KU3HEACATCIIBHOCTU Ha JCKIIUAX, y‘-Ie6HbIe JAUCKYCCHH, KOJIJICKTUBHAsA MBICIINTCJIBHAA
NESITeIbHOCTh B TPYIIAX IPH BBIMOJHECHUHA IMOMCKOBBIX pabOT, pElICHHE 3a/ad TOBBIIICHHON
cinoxHocTu. llpu 3TOM HCHONB3yIOTCS MEpBblE TPU YPOBHS (M3 YETHIPEX) CIOXKHOCTH H
CaMOCTOSITEIILHOCTH: MPOOJIEMHOE H3JIOKEHUE YYEeOHOTO MaTepualia MpenojaBaTeieM; CO3JIaHue
mpernojaBarTesieM NPOOJIEMHBIX CHUTyalluid, a oOydaeMble BMECT€ C HHUM BKIIOUYAIOTCS B HX
paspelieHue; MpernoaaBaTelib UMb CO3/1aeT MPOOJIEMHYIO CUTYAIMIO, a pa3pelialT e€ o0yJaeMble
B XOJI€ CAMOCTOSATEIHHOU JCSITSIILHOCTH.

4. Jluunocmmno-opuenmupogannvie mexHoio2uu 00yuenus, OOECIeUUBaIOIINE B XOJ€
y4eOHOT0 MpoIecca yUeT pa3IMdHbIX CIIOCOOHOCTEN 00ydaeMbIX, CO3/1aHHEe HEOOXOIUMBIX YCIOBUM
JUISL pa3BUTHS MX WHIUBUAYAIBHBIX CIOCOOHOCTEW, pa3BUTHE AaKTUBHOCTH JIMYHOCTH B Y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJOTUH OOYYEHHUS pean3yloTCsS B pe3yJbTaTe
WHIUWBHUIYAJIBbHOT'O O6IH€HI/I$[ npenoaaBarejida MW CTYACHTA TIIPH  BBIIOJHCHHWM JOMAIIHHUX
WHAVBUAYAIbHBIX 3a/IaHUH, pEIICHUN OIMMITHAHBIX 3a/1a4, Ha €)KEHEICIbHBIX KOHCYIbTAIUAX.

VHHOBaIIMOHHBIE CIMOCOOBI M METO[bl, MCIIOJIb3yeMble B 00pa3oBaTeIbHOM Ipoliecce,
OCHOBAHBI Ha MCIIOJIb30BAaHUH COBPEMEHHBIX JIOCTH)KEHUH HaYKH U WH(POPMAIIMOHHBIX TEXHOJIOTHI.
HanpaBnensl Ha MOBBIIIEHHE KayecTBa MOATOTOBKM ITYTEM DPAa3BUTHUSA y CTYJEHTOB TBOPUYECKHUX
CIIOCOOHOCTEN W CaMOCTOSATENbHOCTH (METOJBl MPOOJEMHOro OOyuYeHHUs, HCCIe0BaTEeNIbCKUE
METO/Ibl, TPEHUHTOBbIe (OPMBbI, PEHTHHIOBBIE CHUCTEMbI OOYYEHHS U KOHTPOJS 3HAHUU MU 1p.).
Hanenensl Ha aKTHBU3AIUIO TBOPYECKOTO MOTEHIMATIA W CAMOCTOSTEILHOCTH CTYIEHTOB M MOTYT
peann3oBbIBaTbCI Ha 0a3e WHHOBAIMOHHBIX CTPYKTYp (HayuyHBIX J1abOpaTOpHii, IIEHTOB,
NPEeNNPUSITHIA U OpraHu3aluii u ap.).

B mnpomecce o0ydeHHsT HCNONB3YIOTCS MHTEPAKTUBHBIE METOJbI OOy4YeHHs: TBOpYECKHE
3amaHus, pa3paboTka MPOeKTOB, paboTa B MaJBIX TPYIIAX, UCCIEIOBATEIBCKII METOA OOydYeHu,
JICTIOBBIE U POJIEBBIE UTPBI, KPYTJIbIE CTOJIBI, JUCITYThI, CEMHUHAPHI.

TpaauumoHHBIE JIEKIIMK ¥ Ta00paTOPHBIE 3aHATHS TIPOBOATCS B (POPME C UCTIOIH30BAHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.
Jleknus-quanor — cojJep)kaHue TOAAeTCs 4Yepe3 CepHI0 BOMPOCOB, Ha KOTOPHIE CTYICHT

JOJIKCH OTBCYATh HCIIOCPECACTBCHHO B XOAC JICKIIUHU.
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OmnnaifH-ceMUHAp — Pa3HOBUIHOCTh BeO-KOH(EpPEHINH, MPOBEICHUE OHJANH-BCTpEY WITU
npe3eHTauuil yepe3 MHTEpHET B pekuMe peaabHOro BpeMeHu. Kaaplii 3 y4aCTHUKOB HaXOAUTCS
y CBOETO KOMIIBIOTEPA (CPENCTBA CBSA3M), a CBSI3b MEXAY HUMH IOAJEpKUBaeTcs yepe3 MHTepHeT
MOCPEACTBOM 3arpy’kaeMoro MpUIIOKEHHsI, YCTAHOBICHHOTO Ha KOMIBIOTEpE Ka)I0Tro Y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuacokoHdepenncss3su (BKC) — 310 TexHomorus
MHTEPAKTHUBHOTO B3aUMOJCUCTBUS JIBYX M 00jee y4aCTHHKOB OOpa3oBaTEIbHOIO Tpolecca JJis
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHONOTHST ~ 3JEKTPOHHOrO  OOydeHus  (peaqm3yercs TpU  TMOMOIIM  3JIEKTPOHHOU
obpazoBarenbHori cpenbl COI'Y mnpu  wucnonmb3oBanuu pecypcoB OBC, mpu mpoBeneHUU
AaBTOMATHU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

Hcnone3ytorcsi 6auIbHO-PEUTUHTOBAs CUCTEMa OICHKM 3HAHUI, TEXHOJOTMH C MPUMEHEHUEM
JMCTaHIMOHHOTO 00yueHus Ha riatdopme «Moodlex http://Ims.nosu.ru/.

IIpumeyanus:

1. Bce Buabl yueOHOI pabOThl MOT'YT NPOBOAUTHCS TUCTAHLMOHHO HA OCHOBAaHUM JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B memsx peanusauuy  MHAMBUAYAJIBHOTO  TMOAXOJAa K  OOYYEHHIO  CTYJEHTOB,
OCYIIECTBIISIOIIMX Y4YEOHbI Mpolecc MO HWHAUBUAYAIBHONM TpPAaeKTOPUM B paMKax
UHIUBUAYaJIbHOTO  paboyero  IJiaHa, HW3y4€HUE  JAHHOM  JUCLHUIUIMHBI  MOXKET
OCYILIECTBIIATHCS 4Y€pe3 HHAMBHUYyaJbHbIE KOHCYJIbTAllMM IpPEnoJaBareisi OYHO, B Yachl
KOHCYNITAIlMA, IO 3JCKTPOHHOM moure, a Takke c wucmoibp3oBanuem Cisco Webex,
wiaTGopMbl JUCTAaHIIMOHHOTO 00ydeHus Moodle, nuuHBIi KaOWHET CTyIEHTa Ha CalTe
COr'Y, apyrux snemento JUOC COI'Y.

7. YuyeOHO-MeTOAUYECKOE ODecTieYeHre CAMOCTOSITeIbHOI PadoThI

CamocrosTenbHas padoTa OO0yYarOIUXCs SBJSICTCS OJHUM W3 BHJOB YYCOHBIX 3aHSATHIA.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

® crucTEeMaTH3allMd W 3aKpelUIeHUs TOTYYEHHBIX TEOPETUUYECKUX 3HAHUW M TPAKTHUECKUX
YMEHHI 00yJaromuXcsl CTYJACHTOB;
yrayOIeHHs U PaCIIUPEHUS TEOPETUICCKIX 3HAHUM;
dbopMUPOBaHUS  YMEHHH  WCIOJB30BaTh  HOPMATHBHYIO,  IPABOBYIO,  CIIPABOYHYIO
JIOKYMEHTAITUIO U CTICIIHATIBHYIO TUTEPATypPy;

e GpopMHpOBaHUS  CAMOCTOSTENTHLHOCTH  MBIIUICHHUS, CIHOCOOHOCTEM K  CaMOpa3BUTHIO,

CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3alliu;

® Pa3BHUTHS UCCIICIOBATESIILCKUX YMECHUM.

CamocrosiTenbHas paboTa 00yJarOIIMXCsl OCYIIECTBISETCS Ha MPOTSHKEHUM M3YYECHHS BCEH
TUCITUIIIMHBL B COOTBETCTBUM C YTBEPXkJACHHON B y4eOHOM IJIaHE TPYAOEMKOCTHIO (JIJIsi OYHOI
dbopMbl 00ydeHHsI 63 yaca) U COCTOUT H3:

® pabOThI CTYJICHTOB C JICKITMOHHBIMU MaTepHajaMu, MMOMCKA M aHAJIN3a JINTEPATYPHBIX JaHHBIX
Y DJIEKTPOHHBIX UCTOYHUKOB MH(POPMAIUH 10 33JJaHHON TEME;
e oopmieHus 1abopaTOpHBIX PadboT;
® BBITIOJTHEHUS 3aJJaHHI I caMocTosTeNbHOM paboTel B OUOC COT'Y;
W3YYEHUS TEOPETUIECKOT0 MaTepuana Jijisl MOArOTOBKU K MPAKTHUYECKUM U JTaA0OpaTOPHBIM
3aHATHUSAM;
peIIIeHUS PACUCTHBIX 3a/1a4;
BBITIOJTHCHHS] XUMUYECKHUX YITPAXKHEHUN TT0 TeMe 3aHATHS;
paboTHI C TECTaMU U BOIIPOCAMH JIS CAMOIIPOBEPKH;
MOJITOTOBKH K PYOSKHBIM aTTECTAIUSAM U 3K3aMEHY.
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http://lms.nosu.ru/

Tembl 1 hOpMBI BHEAYTUTOPHOM CAMOCTOSATEIBLHON PabOTHI, €€ TPYAOEMKOCTh COACPIKATCS B
paznene 5, Tabu. 5.1.

CamocrosTenbHast paboTa CTYJASHTOB JOJKHA COOTBETCTBOBAThH O0Jiee MIyOOKOMY YCBOCHHIO
M3y4aeMoro Kypca, (GOpMHUPOBAThH HABBIKM HCCIEAOBATENbCKOW pabOTBI W  OPUEHTHPOBATH
CTYJCHTOB Ha yMEHUE NPUMEHATh TEOPETUUECKIE 3HAHUSI Ha IPAKTHKE.

CamocTosiTenpHast paboTa T0JDKHA HOCHTh CHCTEMAaTHYECKUI XapakTep, ObITh HHTEPECHOH U
MIPUBJIEKATEIILHOM JUISI CTY/ICHTA.

Pe3ynbrarhl caMOCTOSITENIBHONW pabOThl KOHTPOJIUPYIOTCS MIPENOIaBATEIEM U YUYUTHIBAIOTCS
IpU aTTecTallud CTyAeHTa (3k3ameH). [Ipu 3TOM MpOBOASATCS: TECTHPOBAHUE, DKCIPECC-OMPOC Ha
MPAKTUYCCKUX 3aHATHAX, 3aCIYyHIMBAHHUC OOKJIAAO0B, IMPOBCPKAa INHCbMCHHBIX pa60T n T.HO. I[JISI
MOJATOTOBKA K 3aHATUSAM CTYJIEHTHl TMOJB3YIOTCS Yy4YeOHHMKAaMU U y4eOHBIMH IOCOOUSIMH,
YKa3aHHBIMM B CIIMCKE PEKOMEHJOBAaHHOM JMUTEPATYpBl, 4 TAaKKE HHTEPHET-UCTOYHUKaMHU. Bce
METOJMYECKHEe MaTepHalibl IpeICTaBiIeHbl B cHucTeMe aucTtaHiuoHHoro oOyudenuss COI'Y Ha
mwiatdpopme Moodle (http://dist-edu.nosu; http://Ims.nosu.ru).

Kpurtepun ¢popmupoBanus oueHOK NpU NpeACTABIEHUN KOHCIIEKTOB
HJIM JIAa00PaTOPHBIX padoT

1. KoHCIEKT COOTBETCTBYET NPEJIOKEHHON TeMe, MMEET BCTYIUICHHE, OCHOBHYIO 4YacTh W
3aKJIFOYCHUE; B JIA0OpaTOPHOW paboTe MpeAcTaBleHBI 1eb PaboThI, €€ X0l C OMUCAHHEM
9KCIIEPUMEHTAJILHOM pabOThI, C/IeJaHbl BRIBOIBI 110 padote — 2 0.

2. Tema packpbITa IMOJHOCTBIO, CTYACHT IMPOJEMOHCTPHPOBAI CIIOCOOHOCTh aHAIM3HPOBATH
pa3Hble  TPEICTABICHHBIC  pPE3yJbTaThl  TCOPETUYECKUX W AKCICPUMEHTAIBHBIX
WCCJIEI0BAHNM, IIPAaBUIIBHO BBIIIOJIHEHBI BCE PAcyeThl U IPHUBEACHBI YPAaBHEHMS PEaKIUil,
JIaHAa TIOJTHAsI XapaKTEPUCTHKA MOJTyYCHHBIX XUMUYECKUX COeTMHEHUN — 2 0.

MakcuManbrHOe KOIUIECTBO 0alioB — 4.

8. OueHouHbIe cpeacTBa A TEKYILIEro KOHTPOJISI YCIIEBAEeMOCTH, IPOMEKYTOYH O
arrecTaluu
10 UTOraM OCBOCHMS THCHHUIIHHBI

Texkymuil KOHTPOJb 3HAHUU IPOBOAUTCA IIyT€M OLEHKHM BBINOJIHEHUA 3aJaHuil K
MPAKTUYECKUM U Ja0OPATOPHBIM 3aHATHUSM, a TAK)KE YCTHBIX OTBETOB, PEIICHHUS 3a/1a4, BHIOJHEHUS
XUMHUYECKHX YNPaKHEHUH, BBICTYIJICHUH C JOKIaJaMH U pedepaTaMu, OLEHKH MOATOTOBIEHHBIX
CTyJIC€HTaMH IIPE3ECHTALUH.

8.1. MeTonuka ¢popMupoBaHusi pe3yibTHPYIOIIEH OLeHKH

MuHuManbHOE KOJMYECTBO OaljIoB, KOTOPOE CTYACHT MOXET HaOpaTh B XOJi€ U3yUYECHHS
Kypca JJ1s IOTy4eHus sK3aMeHa, — 56; makcuManbHoe — 100. basiel ckiaabBaroTCs U3 CIeIyIOMUX
MOKa3aTesel: 3a peryspHble BHICTYIICHUS U paboTy Ha J1ab0paTOPHBIX U MPAKTUYECKUX 3aHATHSIX,
peleHre 3a/1a4 ¥ BBIMOJHEHHE CaMOCTOSTENbHON paboThl — 10 25 OaimioB 3a Kaxablil pyOex; 3a
TECTUPOBAHUE — JIO0 25 Oa/UIOB HA KaXKI0M pyOe)HOW KOHTpOJbHOU, M0 50 OaijmoB HAa yCTHOM
OTBETE.
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BAJIVIBHASA CTPYKTYPA OLHEHKH

Musm. Makec.
dopma KOHTpoIA KOI"BO | KOJI-BO
0aJ110B 0aJU10B

Texyuwias oyenka CTyJeHTa B Te4eHUE |-8 HENETN COCTOUT U3: 0 25

e Pabombl na nekyuax 0 4

®  Boinonnenus 3a0anuii Ha 1a60paAmMoOPHLIX 3AHAMUAX 0 7

e Boinonnenus oomawinux 3a0anuil 0 8

e  CamocmoamenvHuix padom 0 6
1-a pybescnan ammecmayusn 0 25
Texkywan ouyenka ctyieHTa B TeueHue 9-17 Heneaum COCTOUT U3: 0 25

e Pabomul na neKyuax 0 4

e Bwinonnenus 3adanuit na 1a60pamopHbIX 3AHAMUAX 0 7

e Buvinonnenus oomawiHux 3a0aHuil 0 8

o  CamocmosmenbHblx padbom 0 6
2-5 pybesicnas ammecmauus 0 o5
Hmozo 0 100

IHacmopT
(doHa OLIEHOYHBIX CPEJICTB MO JUCIUTIIIMHE
«AHAIUTHYECKAS] XUMMSD)
Ne | Konrposmpyemblie TeMbl (pa3aesibl) Kon HaumeHoBanmue
AUCHHUILTHHBI KOHTPOJINPYeMOii OLICHOYHOTI 0
KOMMETEHIIHH cpeacTBa

1. Tema 1. OIIK-1, IIK-2, TIK-8 Co6, K, YO, P3, BY,
BBenenue B aHAJIMTHYECKYIO TK, D
XUMH )

2. Tewma 2. OIIK-1, IIK-2, TTIK-8 Co6, K, YO, P3, BY,
Teoperuyeckue 0CHOBbI TK, D
XHMHUY€CKOr0 Ka4eCTBEHHOT 0
aHaJu3a

3. Tewma 3. OIlK-1, IIK-2, TTK-8 Co, K, YO, P3, BY,
Teoperuyeckue 0CHOBbI TK, D
XHMHUY€CKOr0 KOJIUYeCTBEHHOT 0
aHaJmn3a

4, Tewma 4. OIlK-1, IIK-2, TTK-8 Co, K, YO, P3, BY,
I'paBuMeTpnyecKkuii aHaN3 TK, O

5. Tewma 5. OIlK-1, IIK-2, TTK-8 Co, K, YO, P3, BY,
TeopeTuvyeckue OCHOBbI TK, D
TUTPUMETPUYECKHX METO10B
aHajm3a

0. Tema 6. OIIK-1, IIK-2, TTIK-8 C6, K, YO, P3, BY,
Cnoco0bl NPUTrOTOBJIEHNSI H YCTAHOBKH TK, D
KOHIIEeHTpaluuu padouynx pacTBOPOB
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7. Tema 7. OIIK-1, [IK-2, TIK-8 C6, K, YO, P3, BY,
TeopeTuyecKkue OCHOBbI KHCJIOTHO- TK, D
OCHOBHOT'O TUTPOBAHUS

8. Tema 8. OIIK-1, [IK-2, TTIK-8 Co6, K, YO, P3, BY,
Kpusbie TurpoBanusi. UHauKaTopbl TK, D
B MeTOo/ie HeHTpaJu3anumn

0. Tema 9. OIIK-1, [IK-2, TIK-8 Co6, K, YO, P3, BY,
TeopeTuyeckue 0CHOBbI METO/10B TK, D
OKHMCJIHUTEJIbHO-

BOCCTAHOBHMTEJILHOI0 TUTPOBAHMS

10. | Tema 10. OIIK-1, [IK-2, TTIK-8 Co6, K, YO, P3, BY,
Ilepmanranaromerpus. TK, D
HNonomerpus. Imxpomaromerpusi

11. | Temall. OIIK-1, [IK-2, TTIK-8 Co6, K, YO, P3, BY,
TeopeTuvyeckue 0OCHOBbI METO/10B TK, D
KOMILIEKCOHOMETPUYECKOI0
TUTPOBAHHUA

12. | Tema 12. OIIK-1, [IK-2, TTIK-8 C6, K, YO, P3, BY,
Teopernvyeckue 0CHOBBI METOH0B TK, D
0CaIUTEJIbHOT0 TUTPOBAHMS

13. | Tema 13. OIIK-1, [IK-2, TTIK-8 Co6, K, YO, P3, BY,
Beenenne B pusnko-xummudeckKue TK, D
METO/bl AHAJIN3A

14. | Tema 14. OIIK-1, [IK-2, TTIK-8 C6, K, YO, P3, BY,
Onruyeckne MeToaIbI AHAJIH3A TK, D

15. | Tema 15. OIIK-1, [IK-2, TTIK-8 C6, K, YO, P3, BY,
DJIeKTPOXUMHUYECKHE METO/IbI TK, D
aHa/IM3a, MX KIaccupuKauus

16. | Tema 16. OIIK-1, TIK-2, TTK-8 Co, K, YO, P3, BY,
IHoreHuMoMeTpUYeCKHH, TK, D
KOHIYKTOMETPUYeCKUH 1
noJisporpaguyecKknii MeToabl
aHaJM3a

17. | Tema 17. OIIK-1, [IK-2, TTIK-8 Co6, K, YO, P3, BY,
OO01masi XxapaKTepuCTHKA METOI0B TK, D
pa3aesieHusi 1 KOHIEHTPUPOBAHUS
Xpomarorpaguyeckue MeToabl

18. | Tema 18. OIIK-1, [IK-2, TTIK-8 Co6, K, YO, P3, BY,

Jxcerpaknust. Kinacenpuxanus
IKCTPAKIHOHHBIX MPOLIECCOB

TK, D

cobecenoBanue CO; pemenue 3amau P3,

(I)opMa OICHOYHOI0 CcCpeacrBa:

komnerorepHoe TK; sk3amen 0.

8.2. TunoBbIe 3a1aHUA OLICHOYHBIX CPEACTB

npoeepka KoHcnekTtoB K, yctHeli ompoc VYO,
BBIIIOJIHEHME ynpaxHeHud BY TtectupoBanue

8.2.1. JIaGopaTopHble M NPAKTHYECKHE 3AHATHS

Kpurtepun popmupoBanusi oneHox
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JlaGopaTopHbIe W TPaKTHYECKUE 3aHSTHS TPU3BaHBI HAYYHTh CTYACHTA CaMOCTOSITEIHHO
paboTaTh ¢ yueOHBIMH TEKCTaAMU, HHTEPHET-PECYpPCaMH, aHAIM3UPOBATH MATEPHAJI, CAMOCTOSATEIBHO
JIeNIaTh BBIBO/IBI.

[lenpro JTA0OPATOPHBIX W TPAKTHYECKUX 3aHATUN JUISI CTYACHTOB, MPHUCTYHAIOMIMX K
U3YUYEHHIO Kypca, SIBISCTCS:

1) 3HaKOMCTBO C Oa30BBIMH MTOHATUSAMH KYpCa;

2) TmpuoOpeTeHHE HABBIKOB aHAIMW3a [IOJIyYCHHOW Ha JIEKIUSX M CaMOCTOSTEIBHO

HaliieHHo! nHpopMaIuy;
3) BbIpabOTKAa yMEHHS CaMOCTOSTCIBHO W KPUTHYECKH MOAXOJUTH K H3y4aeMOMY
Mmarepuainy;

4) ¢dopMHPOBaHHE HABBIKOB YCTHOTO BBICTYIUICHHS M YUaCTHS B JUCKYCCHSX;

5) ¢dopMupoBaHKe HABBIKOB PEIICHHUS 3a/1a4 U BHIMOJIHCHUS YIIPAKHCHUIA,

6) dopMupoBaHHE HABBIKOB pPabOThl C XHUMHYECKOW aHAITHTYECKOW MMOCYIOH |

pEaKTUBaAMU;

7) (dhopMupoBaHKe HaBBIKOB PaOOTHI ¢ PU3UKO-XMMHUYECKHMHU IPUOOPaMU U YCTAHOBKAMH,

8) dopmupoBaHHe HAaBBHIKOB OOpPaOOTKH PE3yJbTATOB JKCHEPUMEHTAa U (HopMyHMpoBaHHUs

NPaKTUYECKUX BHIBOJIOB.

8.2.2. TunoBble 3aaHus 151 JTJA00PATOPHBIX M MPAKTHYECKUX 3aHATHIA

TEMA Ne 1: Th u npaBujia pa6oThl B XHMHUY€CKOIl aHAJINTHYeCKOii JJaGopaTopum.
Ilocyna, o6opynoBaHue, peaKTHBBI.
TexHuKa BbINOJHEHUS] AHATUTHYECKUX PeaKIuid.

(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 Jaca)

Iean 3ansaTHA:

O3HAaKOMHUTBECSI C npaBujiaMM TCXHUKH 0e30IIaCHOCTH | pa60TbI B XUMHYECKOU
AHATUTUYECKON TabopaTopuu.

O3HAaKOMHUTBCA € XMMHUYECKON NOCYA0M, MpubopaMu U pPEaKTHBaMH, HCIOIb3yEeMbIMU B
71a060paTOPHOM MPAKTUKYME.

Breimonaute maboparopHyro padotry U 0ohOpMHTH €€ B TETpaaud i J1abopaTOpHO-
MPAKTUYECKHUX PadoT.

JIa6. padora Ne 1. TexHrKa BBINOJIHEHHS aHATUTHYECKUX PEAKIIUH.
TEMA Ne 2: KauecTBeHHBbIH aHAJIN3 KATHOHOB M AaHHUOHOB.
JpoOHBIi ¥ cuCTeMaTHYeCKHMIi aHAJIN3.
(;maboparopHoe 3aHsATHE, 4 Yaca)
ean 3ansaTHUSA:
PaccmoTpeTs TeopeTnyeckre OCHOBBI XUMHUECKOTO KAYECTBEHHOTO aHAIN3a KaTHOHOB U
AHMOHOB, MX KJIAaCCH(PHUKAIUIO, aHATUTUYECKUE PEaKIIUU, UCTIOIh3yEeMbIE B KAYECTBEHHOM
aHaJIM3€ KaTHOHOB U aHUOHOB.
BeimonuuTh 1abopaTopHyto paboTy U opOpMHUTH €€ B TETPaIH s 1abopaTOpHO-

MPaKTUYECKHUX padoT.

JIa6. padora Ne 2. OCHOBBI KaUYECTBEHHOTO aHAIM3a KATHOHOB U aHHOHOB.
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Bonpocs! 1151 00cyKIeHus:

oukrwnE

~

BBeneHne B aHAUIUTHYECKYIO XUMUIO.

OCHOBHBIE pa3/eIbl COBPEMEHHOM AaHAIMTUYECKON XUMUHU.

Kparkuil uiCTOpUYECKHUI OYEPK Pa3BUTUS AaHAIUTUYECKON XUMUHU.

Teopernueckre OCHOBbI XMMHYECKOT0 KAYECTBEHHOI'O aHAJIU3a

KauecTBeHHBIN aHAIU3 KATUOHOB U AHUOHOB.

AHanuthueckas Kiaccu(HKanus KaTHOHOB MO TPYNIaM M HX CBA3b C MEPUOIUYECKOU
cucTeMoil. AHamUTHYecKast Kiaccu(ukanus aHMOHOB.

JpoOHBII ¥ CHCTEMAaTHYECKUI aHAJIH3.

IIppuMeHeHHEe HEKOTOpPBIX IIOJIOKEHUH TEOPUU  PacTBOPOB  3JIEKTPOJIUTOB, 3aKOH
JNEHCTBYIONIMX MacC B aHAIUTUYECKON XuMuU. CUIIbHBIE U c1a0ble SJIEKTPOIHUTHI.

Pemute 3agaun:

1.

2.

o s

Beruucnute mMaccy kpucramioruapara CuSOs-5H20, HeoOXoauMyro JUisi MPUTOTOBJIEHUS
250 M 0,1 M pactBopa conu cyibdara Meu.

B 1 1n pacrtBopa conepxurcs 10,6 r kapOonara HaTpus. PaccuuTarh MOJISIPHYIO
KOHIICHTPALIUIO, MOJIIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA PACTBOPA U TUTP PacTBOPA.

Jlis mpurotoBieHus: pactBopa B3suu 5,6 T ruapokcuaa kanus u 500 T Boasl. Beruncnuth
MacCOBYIO JIOJII0O THUAPOKCHIA KajHsi B PacTBOpPE, MOJSIPHYIO KOHIIEHTPAIMIO PacTBOpa U
TUTP, €CJIH IIOTHOCTH pacTBopa 1,12 r/m.

Boruncnuth Maccy cynbgara nuHka, coaepxarierocs B 150 ma 0,05 M pactBopa.
Beruucnuth Maccy rugpokcuaa 6apus, cogepxarierocst B 80 mi 0,2 H. pacTBopa.

TEMA Ne 3: Teopernyeckne 0CHOBbI XUMHYE€CKOI0 KOJIUYECTBEHHOI0 AHAJIM3A.
I'paBumMeTpuyeckunii anaans.
(;1aboparopHoe 3aHsTHE, 4 Yaca)

ean 3ansaTHUSA:

PaccmoTpeTs  KiaccU(HKAIMIO  METONOB  KOJMYECTBCHHOTO  aHamW3a W TpeOoBaHWs,
NpEeIbSBISCMbIE K PEaKIMsIM B KOJHYCCTBCHHOM aHain3e. V3yduTh OCHOBBI IPaBUMETPHUYECKOTO
aHanM3a, KJIacCH(UKAIMIO METOI0B TPAaBUMETPHUYECKOTO aHaim3a. PacCMOTpETh CTATHCTHYECKYIO
00paboTKy pPe3y/IbTaTOB KOJUYECTBEHHOTO aHAIM3A.

BreimonauTte maboparopHyro padoty U 0ohOpMHTH €€ B TETpaaud i J1abopaTOpHO-
MPAKTUYECKHUX PadoT.

JIa6. padora Ne 3. OcHOBBI IPaBUMETPUYECKOT0 aHAIM3A.

Bonpocs! 1i1s1 00cyKIeHUs:

no

&

Knaccudukanus MeTo10B KOTHYECTBEHHOTO aHAIIK3a.

TpeGoBanusi, MpebsBIsSEMbIEe K PEaKIUsIM B KOJTMYECTBEHHOM aHAJIN3E.

[TonroroBka oOpasma k aHanmuzy. Cpemnsisi mpoba, oTOOp cpeaHeil MpoObl KUIKOCTH,
TBEpJOTO Tena (OJAHOPOJHOW W HEOMHOPOIHOH). Macca mpoOsl. PacTBopenue mpoObl (B
BOJI€, BOJAHBIX PAacCTBOpPAxX KUCIOT, B APYTUX PAaCTBOPUTENIX), 00pabOTKa MpoObl HACHIIIEH-
HBIMH PacTBOPaMH COJIBI, TIOTAIIA WIH UX CIUIABJICHUE C COJISIMHU.

['paBUMeTpUUECKUI aHANIN3, KIACCU(PUKALIUS METO/IOB.

OCHOBHBIE 3Talbl TPABUMETPUICCKOTO OMPEISIICHHS TI0 METOTy ocaxkaeHus. Ocaxkaaemas
U TpaBUMeTpHUYecKas GopMbl; TpeOOBaHMSI, IPEABIBISIEMbIE K ITUM (opMam.
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o

[TonsiTne 0 MexaHu3Me 00pa30BaHMs OCAIKOB. Y CIOBUS 00pa30BaHUs KPUCTATIIMUECKUX U
aMOpP(HBIX 0CATKOB.

7. Knaccudukanus morpenrHocTei (ommuooK) aHammsa.

8. Cratuctuyeckas 00paboTKa pe3ybTaTOB KOJIWYECTBEHHOIO aHAIN3A.

9. Cymnocts THTpEMETpUHU. Kitaccuduranus THATPUMETPUUECKIX METOIO0B aHAJIH3a.

10. Crioco0b1 1 MeToAbI TUTPOBaHM. TpeOoBaHMs K peakIsIM, UCIIOJIb3YEMbIM B TUTPUMETPUH.
11. CranpapTHble U CTaHIAPTU3MPOBAaHHBIE pacTBOpbI. IlepBuuHbIe cTaHmapThl U TpeOOBaHMUS,
npeabsBisiemMble K HUM. DukcaHalbl.

Pemute 3agaun:

Kak w3MeHUTCSI pacCTBOPUMOCTh OKCaiara KajbIlus B OJHOM JIUTPE PAcTBOpa B MPHUCYTCTBUU
0,10 moup/11 pacTBOpa XJIOpHIa KAIKS 1O CPAaBHEHHUIO C €r0 PAaCTBOPUMOCTBHIO B YHCTOW Boje?
TTP okcanara Kanbims = 2,3 - 107,

OO6pa3zyeTtcs 1 oca oK XJopuaa cepedpa Mpu CMEIIMBAHUU PaBHBIX 00BEMOB PacTBOpa XJIOpHUaa
Kanus ¥ HUTpaTa cepebpa, eclM MX HMCXOJHbIE MOJSPHBIE KOHIEHTpALMH cocTapisior 5-107
MOJIB/JI.

Paccuuraiite BO CKOJIBKO pa3 pacTBOpUMOCTH xjopuaa cepedbpa B 0,001 H. pacTBope xjopuaa
HATpPUS MEHBIIIE 110 CPAaBHEHHUIO C PACTBOPUMOCTBIO €r0 B UUCTOM BojIE?

Paccunrare mMaccoByro nomo (%) cepebpa B CruiaBe, €Ciid JIJIs aHAJIM3a B3ATa HABECKa MAacCOM
0,4368 1, koTopas mepeBeaeHa B pacTBop obobemoM 300,0 mu, a u3 amukBOoTHI 125,0 M
nonydeno 0,0958 r ocanka Ag2CrOs.

Paccuurats MaccoByto nomto (%) amoMHUHUS B CIJIaBe, €CIIH JJIsl aHAIKM3a B3STa HaBeCKa CIJIaBa
Maccoit 8,5191 r, KoTopyro pacTBOPUIM B MEPHOM K0JIO€ BMECTUMOCThIO 200MIT , U U3 AJIUKBOTHI
25 v monyuniu 0,1783 r Al2O3 rpaBumeTpudeckoit popmabl.

W3 sty mapayuieTbHBIX OTPEICIICHUI CoIep KaHms MapraHila B 00pasie TpedyeTcss paccunuTaTh
CTaHJapTHOE OTKJIOHEHHE EIMHUYHOTO aHajdu3a W JOBEPUTENBbHBI HWHTEpBal CpPETHEro
3Ha4YeHHs conepxkanus Mn, %: 0,69; 0,68; 0,70; 0,67; 0,66.

TEMA Ne 4: Teopernyeckne 0CHOBBI METO/I0B KHMCJI0THO-OCHOBHOIO TUTPOBAHMSA
(;maboparopHoe 3aHsATHE, 4 Yaca)

ean 3ansATHUSA:

PaccmoTpeTh  CyIIHOCTP  KHCIOTHO-OCHOBHOTO  TUTPOBAaHMS, KPHUBbIE THUTPOBAHUS,
VMHJIMKATOPBl B METOJI€ HEUTPAIU3ALUN.

BreimonuuTh 1abopaTopHyto paboTy u opOopMHTH ee B TETPaIH.

Jla6. pabGora Ne 4. KonuuecTBEHHOE OIpeNelIeHHe KUCIOT W OCHOBAHHHA METOJOM
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.

Bonpocsl 1151 00cyKa1eHus1:

KuCII0THO-OCHOBHBIE PABHOBECHS U UX POJIb B AHAIMTUYECKOW XUMUMU.

IlonsiTHE O MPOTOJIUTUYECKON TEOPUH KUCIIOT U OCHOBAHMI.

IIpoTronuTnyeckrne paBHOBECHUS B BOJIE.

KOHCTaHTBI KHCIIOTHOCTH M OCHOBHOCTH, MX IIOKa3aTelIN.

Pacuer pH B pacTBOpax npoToJINTOB.

['maponu3 u ero UCNoNIb30BAaHUE B aHAIUTHYECKOW XuMuUM. KOoHCTaHTa U cTEeNeHb ruapoIn3a.
Bbydepublie cucteMsl.

CyIIHOCTB KUCIIOTHO-OCHOBHOTO TUTPOBAHMSI.

IlepBruHBIE CTaHIAPTHI 11 PACTBOPOB KHUCIIOT U IIEIOYEH.

10 CrangapTu3anys pacTBOPOB KUCIIOT U LIEJIOUEH.

©CoNo~wWNE
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11. KpuBble TUTpOBaHUS.
12. UnaukaTopsl B METO/I€ HEUTpaATH3alliHU.

w

&

arONE

©o~N>

Pemute 3agaun:

Boruucnuts pH pactBopa, nonyuennoro npu cauBanuu 20,0 i 0,1 M pactBopa NaOH u
16,0 M1 0,08 M pactBopa HCI.

Boruucnuts pH pactBopa, nonydennoro npu ciauBanuu 20,0 mut 0,1 M pactBopa NH4sOH u
16,0 M1 0,08 M pactBopa HCL.

Beraucants pH 0,1 M pactBopa ykcycHoit kucinotsl. Ka CH3COOH = 1,74-107°,

Boranciuts pH 0,5 M pactsopa xiopuaa ammonus. Ky NHsOH = 1,76-10°. CocraButs
ypaBHEHHE PEAKIMH TUAPOIIN3a COJIM B MOJIEKYJISIPHOM U HOHHON (opMe.

Hagecky TexHuueckoro rujgpokcuaa Hatpus Maccoit 0,6502 r pacTBopuin B MEpHOH Koi0e
BMmectumocthio 100,0 mu. Ha tutpoBanme 25,0 mMa pactBopa ¢ ¢eHondrarienHoMm
uspacxogosanu 18,4 v 0,2000 M HCI, Berarcnuts MaccoByto oo (%) NaOH B obpa3ire.
AmukBoTty 15,0 M a30THOM KucaoThl pazbaBuiu Bogou mo 500,0 mi. Ha tutpoBanue 20,0
MJI 3TOTO pacTBOpa C METHJIOBBIM OpaHKeBbIM u3pacxonoBanu 12,8 mia 0,09560 M pacteopa
KOH. Beruucnuth KOHIEHTPALIHMIO KHCIOTHI B HICXOIHON CMECH.

Hagecky mema maccoii 0,2675 T pactBopmwim B 50,0 M 0,1545 M pactBopa HCI. M306b1TOK
kucnotel ortutpoBanmu 22,8 mu 0,1354 M pactBopa NaOH. Haiitu maccoByro pomnto (%)
CaCOs u CaO B obpa3rre.

TEMA Ne 5: Teopernueckue 0CHOBBI METO/10B
OKHCJINTEILHO-BOCCTAHOBUTEILHOI0O TUTPOBAHUS
(;raboparopHoe 3aHsATHE, 4 yaca)

Iean 3ansaTHA:

PaCCMOTpeTI) INPUMCHCHUC B AHAJIM3C OKHCIIMTCIbHO-BOCCTAHOBUTCIBbHBIX peaxunﬁ,
CYILHOCTb OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS, KPHUBBIE TUTPOBAHUS U PEILOKC-
HUHIUKATOPHI.

BreimonuuTh 1abopaTopHyto paboTy u opOopMHUTH ee B TETpaIH.

JIa6. padora Ne 5. OcHOBBI IEPMAHTAaHATOMETPUUYECKOTO U TUXPOMATOMETPUYECKOTO
METOZIOB aHAJIN3a.

Bonpocsl 1151 00cyKa1eHUs:

HpI/IMeHeHI/Ie B aHAJIN3€ OKUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE ITOTEHIIAAIEL.

KOHCTaHTBI paBHOBGCI/IH OKHUCINUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHHﬁ.

OCHOBHBI

[ Heopl"aHI/I‘-I€CKI/Ie 158 OpFaHI/IquKI/Ie OKHCJIINTECIIN MW BOCCTAHOBHUTCIIU, I/ICHOJ'II)SYCMI)IC B
aHanmze. KonnuyecTBeHHAass XapaKTEpPHCTHKA TIOJHOTHI MPOTEKAaHUS  OKUCIUTEIHHO-
BOCCTAHOBHUTCJIIBHBIX peaKIII/Iﬁ.

CyIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTEIFHOTO TUTPOBAHHUS.

CKOpOCTI) U MCXAaHU3M peaKHI/Iﬁ OKHCIICHUA-BOCCTAHOBJICHU .

Penokc-uHIUKATOPEI.

MOJ'I?IpHaSI Macca SKBUBAJICHTA B peaKHI/IHX OKHCJIICHUA-BOCCTAHOBJICHUSL.

10. KpuBble TUTpOBAHHUS.
11. Tlepmanranaromerpusi. Momomerpus. Jluxpomatromerpus. Uuaukatopsl. Pabodne pacTBopsl.
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BbINOJIHUTH YHIPasKHEHUS

1. 3akoHYMTH ypaBHEHUS PEAKIH U yPaBHATH METOJJOM HOHHO-3JIEKTPOHHOTO
OasaHca:

K2Cr207 + FeSO4 + H2SOs — ...
KMnOs + Cra(SOs)s + KOH —
FeSOs + H202 + H2SOs —
Mn(NOs), + PbO, + HNO3 —»
NaCrO, + Brz + NaOH —

2. CocraButh ypaBHeHHe HepHcTa mi1s cieqyromeil OKUCIUTeNbHO-BOCCTAHOBUTEILHON TapPHI:
CrO4% / Cr¥,

3. MOosKHO JIi ¢ IOMOIIBIO TUXpoMaTa Kanus B Kucioi cpene okuciuth: a) Fe (1) B Fe(lll); 6)
Mn2?* 8 MnO4". OtBer MOJATBEPIUTh paCUECTaMHU.

4. CocraButh ypaBHeHHWe HepHcta st cieAyromed  OKHUCIUTEIbHO-BOCCTAHOBUTEIb-
Hoit mapel: MnO4™ / Mn?",

PemmnTn 3amaun:

1. BoluncnuTh MOTEHIMAN cepeOpsHOro 3JeKTpoja mpu Temmneparype 25°C, OmyIieHHOro B
PacTBOP €ro COIM C aKTUBHOCTHIO HOHOB Ag™ 0,001 MoJIb/m1.

2. B mepnyto konly oobemom 50,0 ma momectuiu 20,0 M1 pacTBOpa MEpOKCUAA BOAOPOJA U
JIOBEJIN COJEPKUMOE KOJIOBI 10 METKU JUCTUILIMpOBaHHOM Bojgoi. Ha turpoBanue 10,0 ma
3TOro pactBopa m3pacxozgosano 10,2 ma pactBopa KMnOs4 ¢ T(KMnO4) = 0,001538 r/mur.
HaiiTi MaccoByr0 KOHIIEHTPAIIHIO MTEPOKCHAA BOJIOPOJIA B UCXOIHOM pacTBope (T/7).

3. U3 naBecku texuuueckord HC>O4 maccoii 0,6500 r mpuroroBunu 250,0 mi pactBopa. Ha
TATpOBaHUE aTMKBOTHI 10,0 M1 mOydeHHOTO pacTBOpa u3pacxomoBanu 13,1 mu pactBopa
KMnOs ¢ T(KMnOs) = 0,001287 r/ma. Berumciuts maccoByo gonio (%)H2C204 B
TEXHUYECKOM 00pasIie.

TEMA Ne 6: TeopeTrnuecKue 0CHOBbI MeTO10B KOMILIEKCOHOMETPHYECKOI0 U
0CaJUTEJbHOI0 TUTPOBAHMSA
(;rabopaTopHoe 3aHsTHE, 4 Yaca)

Iean 3ansaTHsA:

PaccmoTpeTh cBOMCTBAa KOMIUIEKCHBIX COCIMHEHUW M WX HCIOJb30BAHHE B aHATUTHUYECKOMN
XUMHH. M3yduTh TEOpETUUECKHNE OCHOBBI METOJI0B KOMIIJIEKCOHOMETPUYECKOTO U
0CaJAUTEIBLHOTO TUTPOBAHUS.

BreimonuuTh 1abopaTopHyto paboTy u opopMHTH ee B TETPaIH.

Jab. paﬁoTa Ne 6. OcHOBEI KOMINNICKCOHOMETPHUYCCKOI'0O U apreHTOMCTPUICCKOTO MCTOAOB
aHaJImu3a.

Bonpocsl 1151 00cy:Ra1eHus:

1. KommiexcHble COCAUHCHHA U OPTaHUYCCKUEC PCArCHTHI.
2. CBolicTBa KOMILIEKCHBIX COCHHHGHHﬁ, HCIIOJIb3YEMBIC B AHAJIUTHUYECKON XUMUM.
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10.
11.
12.

13.

Hcnonb3oBanne KOMHHGKCOO6paSOBaHI/I$I IJig onpCacyICHUA, MACKHUPOBAHUA HWOHOB, IJId
pacTBOPEHMsI OCAJIKOB, ISl U3MEHEHMsI TOTEHIMaja U ap.

Oco0eHHOCTH KOMILIEKCOOOPa3yOINX OPraHUIeCKUX PEareHTOB.

KommiekcoHbl, UX IPUMEHEHNE B XUMUUECKOM aHAJIN3E.

OOmast xapakTepUCTHKAa METOJa WCIOIb30BaHHUA pPEAKIUH KOMILIEKCOOOpa3oBaHUs B
AHAJIUTUYECKON XUMUH.

PaBHoBecue peakiuii koMIiekcooopazoBanusi. KOHCTaHTBI yCTOMYMBOCTH.

CymHocTs MeTofa KoMIulekcoHoMmeTpuu. Paboume pactBopbl. KpuBble THTpOBaHUS.
Nupukaropsl.

CyIHOCTh 0CaUTEIBHOTO TUTPOBAHUS.

TpeGoBanwsl, MPEABABISAEMBIC K PEAKIIUSIM OCAKICHHSI.

Knaccugukanus MmeTonos.

CriocoObl TpOBENEHUS] OCAAUTEIBHOTO THTPOBAHUS, KPHUBBIE THTPOBAHUS, HHIUKATOPHI
METO/1a OCAAUTEIBHOTO TUTPOBAHMSL.

Aprentomerpus. CymHocTs MeTosia. [IpruMenenue apreHTomeTpun.

BbINOJIHUTD YpaskKHCHUHA:

Ha3Barb JaHHBIE KOMIUIEKCHBIE COEAMHEHMUSI, yKa3aTh KOMILIEKCOOOpa30oBaTelb U JIMTaH Ibl,
KOOPJIMHAIIMOHHOE YHCIIO M 3aps] KOMIUIEKCOOOpa3oBaTelis, BHEIIHIO WM BHYTPEHHIOO
cdepbl, TUI THOpUAM3ALMU U CTPOEHUE KOMIUIEKCHOro uoHa. Kak mporekaer mpouecc
JMCCOLMALMU ATUX KOMIUIEKCHBIX COEAMHEHWH B pacTBope? HammcaTh BblpakeHUe AJs
KOHCTaHTbl HECTOMKOCTH KOMIIJIEKCHOTO MOHA.

Na[AuBr4], K[Pt(NHz3)Cls], K[Co(CN)s(H20)2], [Cd(NH3)4](OH)2, Nas[Co(NO2)s].

CoctaBuTh (GOPMYIIBI CIHETYIONIUX COCTMHEHUI:
rexcanmanodeppar (I1) xamus,
HUTPAT TUHUTPOXJIOpOTpUaMMUHILIATUHBI (1V),
xymopu ximopoarnammuHakBamaiaaus (1),
teTpaHuTpoauammuukooanstat (1) xamus,
TPUOPOMOTPUAMMHUHKOOAIIBT.

Pemutnb 3agaun:

1.

2.

Boruncnute maccy 10% pactBopa rugpokcua Kanus, Heo0X0IuMOro /sl pacTBopeHus 7,8 T
TUAPOKCUAA ATFOMUHUS.

Onpenenuth paBHOBECHBIE KOHIeHTpamu noHoB meau (II) u momexkyn ammuaka B 0,1 M
pactBope cynbdara rerpaammuamenu (11).

Boruncnute Maccy cepeOpa, oOpasyromierocs npu AeictBuM u30bITKa 1uHKa Ha 300 min
pactBopa xjopuaa tuammuncepedpa (I) ¢ konuenTparueit 0,2 Monb/m.

Berauciute 06vem 0,1 M pactBopa THOcynbdarta Hatpust NazxS;03, HEOOXOAUMBINA LIS
pactBopeHus 3,76 r Opomua cepedpa.

Ha turpoanue 10,00 ma 0,05000 mons/n pactBopa MgS04 3arpaueno 12,50 mu pactBopa
komruiekcona I1I. KakoBa MossipHast KOHLEHTpaIys TUTpaHTa (MoJb/1)?

Beramciuts  06mIyro  kecTkocTh Bomsl (Ca?" m Mg?* ma 1 1) B THICAYHBIX JOMAX
SKBMBAJIEHTHOW Macchl, eciau Ha TutpoBanue 100,0 mu1 mpupoIHON BOABI MOILIO B CPEIHEM
17,60 mi 0,0502 mosb-3kB/1 pacTBOopa KomiiekcoHa. (OTBert: 8,84 Mr-skB-1).

Paccunraiite HaBecky TpuioHa b, HeoOxomumyro ans mpurotoBienus 250 mun 0,05 M
pactBopa TpuiioHa b.
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14.
15.

TEMA Ne 7: BBenenue B (pM3MKO-XMMUYECKHEe METO/IbI AHAJIM3A.
Onruyeckne MeTOIbI AaHAJIN3A
(;maboparopHoe 3aHsTHE, 4 Yaca)

Iean 3anaTHA:

PaccmoTpers  00mIyr0  XapakTepUCTUKY  HMHCTPYMEHTAIbHBIX  METOAOB  aHalu3a,
knaccupukanuio GXMA, noHsTHe 00 AHAINTHYECKOM CUTHAJEe B (DU3UKO-XUMHUYECKOM
aHaJIN3€, ONTUYECKUE METObI aHAJIN3A.

BrimonHuTh 1a60paTopHyto paboTy U 0hOpPMUTH €€ B TETPAIH.

JIad. padora Ne /. ®oToMeTprUECKOE ONpEAEIEHUE COJIEpKaHusl Meu B pacTBope. OCHOBBI
pedpakToMeTpuHu.

Bomnpocsl 1u1st 00cy:K1eHus:

OO61mas xapakTepuCcTHKa MHCTPYMEHTAIbHBIX METO/I0OB aHAIN3a.

Knaccudukanus @XMA.

[TonsiTrie 06 aHATUTUYECKOM CUTHAJIE B (PU3UKO-XMMHUECKOM aHAIIU3e.

Ocobennoctu AHAJIIUTUYCCKUX CUTHAJIOB B CIICKTpPAJIbHBIX, SJICKTPOXUMUYCCUX U
XpoMaTorpauueckux MeToaax.

CHOCO6BI perucTpanvi aHAJIMTHYCCKUX CHUI'HAJIOB. Jlunelnrsle u OKCIIOHCHIUAJIbHBIC CBS3U
MEX1y KOHIIEHTpAIe U aHATUTUYECKUM CUTHAJTIOM.

Orntryeckre METO b aHaTU3a.

Knaccudukanus onTuyecKux METOI0B aHAIIK3a.

®dotometpus. 3akoH byrepa-Jlambepra-bepa.

OnTuyeckast MIOTHOCTb.

. MonsipHblil 1 ynensHbIH K03()QHUIMEHTHI CBETOMOTIIOMIECHNUS, UX (PU3HMUECKUI CMBICI.

. I'papuueckuii n pacueTHsIit CIOCOOB! HAXOXKAECHUS KOHLIEHTPAIMK BEIIECTB.

. MeTox ciekTpooTOMETpHH, €ro CYIIHOCTb.

. IlpunnunuansHas cxema crnekrpodoromerpa. HazHaueHne OCHOBHBIX Y3JIOB (MCTOYHMKA

U3ITy4YeHUs,, MOHOXPOMATOpa, KIOBETHI, POTOMETpA).
Pedpakromerpus: cylmHOCTh METO/1a M IPUHLMIIHATIBHAS cXeMa pepaKkTOMETpOB.
O6sacTh aHATMTUYECKOTO MPUMEHEHUSI pehPaKTOMETPHH.

Penmrn 3agaun:

1.

IIpu ¢dotomerpuueckom onpenenenun HoHoB Meau (II) ¢ rugpokcumom aMMOHHS
CTaHJApTHBIA PAcTBOP KOHIEHTpalMu IMI/1 B KiOBeT€ Ha 2 CM HMMEET ONTHUYECKYIO
m1oTHOCTh 0,26. OnTruyeckasi TNIOTHOCTh MCCIIEAYEMOTO PacTBOpa B TOM e KIOBETE paBHA
0,51. PaccumTaiite MOJSpHBIA KO3()()UIMEHT CBETONOIJIONICHNS W KOHIIEHTPALHUI0 HOHOB
meau (II) (mr/m) B uccnenyemom pactBope.

[Tornomenne OKpaleHHOTO KOMILIeKca KoOanbTa coctaBa 1:1, comepxkamiero 3 MKI/mi
kobanbra mpu 490 HM u I=lcm paBHo 0,33. PaccuuraiiTe MONSpHBIM KOA(pUIUEHT
MOTJIOLIEHUS KOMILIEKCA.

Mounsipabiii ko durment mornomenus komruiekca BucMyta(lll) ¢ TmomodeBuHOM paBeH
9,3-10% j.cm Mo mpu A =470 HM.

a) KakoBa ONTHYECKas TIOTHOCTH 6,2-10° M pacTBopa KOMIIIEKca, H3MEpEHHas TIPH JAHHOI
JUIMHE BOJIHEI B KIoBeTe ToamuHon 1,00 cm?

0) KaKOBO MIPOITYCKaHKE 3TOT'O PACTBOPA B MPOIEHTAX?
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13.
14.
15.
16.
17.
18.
19.
20.

0.
. HaXO)KIleHI/Ie TOYKH 53KBUBAJICHTHOCTH I10 KpI/IBOﬁ TUTPOBAHUA.

12.

TEMA Ne 8: DieKTpoXuMu4ecKue MeToAbl aHAJIN3a
(;maGoparopHoe 3aHATHE, 4 Yaca)

ean 3ansaTHUA:

PaccmoTpers  KiacCMpUKAIMIO — 3JCKTPOXMMHYECKMX  METOAOB  aHajM3a, OCHOBBI
MOTEHIIMOMETPUH, KOHAYKTOMETPUH U MOJIsIporpaduu.

BrimonHuTh 1abopaTtopHyto padoTy U 0hOpMUTH €€ B TETPAIH.

Jla6. pa6ora Ne 8. [ToTeHIIOMETpHYECKOE OMpeiesieHne KOHIIEHTPAIUA HOHOB BOIOPO/Ia B
BOAHBIX pacTBopax. Konnykromerpus. OmnpeneiaeHie BeIUYUHBI 001l MUHEpaIU3alii B
MHHCPAJIbHBIX BOJAX.

BOI[pOCLI AJIsL 06cy>1<11e1{1/m:

Knaccugukarus 37eKTpOXUMHYECKIX METOIO0B aHAJIH3a.

[ToTeHMOMETPUYECKUI aHAIIN3S.

®u3nyecKue OCHOBBI IOTEHIIMOMETPUYECKOIO METOja aHaJIn3a: ypaBHeHue HepHera.
ONEKTPObl, UCIIOIB3YEMBIE B METOE MOTEHIIUOMETPHH.

WNHupukaTopHble 21eKTpoabl. Teopus CTEKIITHHOTO 3JIEKTPOAA.

OeKTpO/Ibl CPaBHEHUSI, yCTPOHCTBO XJIOPCEPEOPSIHOTO IIEKTPOIA.

Cxema yCcTaHOBKH J1J1s1 HOTEHIIMOMETPUYECKOI'O TUTPOBAHUSI.

Omnpenenenne pH pacTBopoB.

CyImHOCTh NOTEHIMOMETPUUECKOIO TUTPOBAHUS.

ITocTpoeHne KpUBBIX TUTPOBAHUS.

[IpeumyiiectBa M HEAOCTATKM  MOTEHUUOMETPUYECKOTO TUTPOBAHMS IO CPABHEHHUIO C
BU3yaJIbHBIM CITOCOOOM OTpE/IeICHHUSI TOUKH YKBUBAJICHTHOCTH.

Konnykromerpuueckuit aHanu3. OCHOBHBIE IOHSTHSL.

CyImHOCTh KOHIYKTOMETPUYECKOIO0 METO/1a aHalIn3a: 3aKkoH OMma.

[IpsiMast KOHIYKTOMETPUS U KOHIYKTOMETPUUYECKOE TUTPOBAHUE.

[IpruMmeHeHrne MeTo1a KOHAYKTOMETPHUH B aHAJTUTUYECKUX LETISX.

[Tonsporpaduueckuii ananus. YpaBHeHue MnpkoBuya.

CymrHocTh MeTO/1a TIoJIsiporpadu.

OCHOBBI KaYECTBEHHOT'O MOJIIPOrpaPprUEcKOro aHaIms3a.

MeTtoapl KOTUYECTBEHHOTO OMPEICTICHHUs, UCIIOIb3YyEeMbI€ B MOJIsIporpaduu.

TEMA Ne 9: O0masi XapakTeprcTHKa MeTOI0B Pa3/ieJieHUsi U KOHIIEHTPUPOBAHHUSIL.
Xpomarorpadpuyeckue MeToAbl. IKCTPAKLIMSA
(;maboparopHoe 3aHsATHE, 4 Yaca)

ean 3ansATHUSA:

PaccmoTpeTh KiaccH(UKALMIO METOAOB Ppa3JeNeHUss M KOHIIEHTPHPOBAHUS, OCHOBHBIE
XapaKTePUCTUKU pa3HOBUAHOCTEN xpomaTtorpaduu, CyIHOCTb U TPUMEHEHUE
9KCTPAKLIMOHHBIX ITPOLIECCOB.

BrimonuuTh 1abopaTopHyto paboTy U 0pOpMUTH €€ B TETPAIH.

JIab. padora Ne 9. XpomaTtorpadudeckoe ¥ SKCTPAKIIHOHHOE pa3JIeIICHIE HOHOB.

Bonpocsl 1151 00cyRa1eHus:
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.

27.
28.

Kiaccudukarust METoIoB pas/iesieHust 1 KOHLICHTPHPOBAHHSI.

Xpomartorpadus: oOmas XapakTepHCTHKa METOJa, TMEPCHeKTHBAa IPUMEHEHUs B
AQHAJIMTUYECKOMN MPAKTHUKE.

Knaccudukarus MeTonoB xpoMaTorpaguyeckoro aHaausa:

® 110 MEXaHU3MY pa3JCIICHUS;

® 10 METOJHMKE IIPOBEICHHUS IPOLIECCa;

® TI0 arperaTHOMY COCTOSIHUIO (a3;

e 110 opMme MpoBeeHHs poLecca.

OcHoBHbIe THIIBI cOpOEHTOB. CrIOCOOBI MOTYYEHHUS XPOMATOIPAMM.

['paduueckoe wu300pakeHHE XpoMaTorpaMM U HX pacluppoBKa AHAIUTHYECKHE
BO3MOXKHOCTH METO/Ia XpoMaTorpaduu, Kpyr peraeMbIx 3a1ad.

TeopeTrueckre OCHOBBI XpoMaTorpaguu B TOHKOM CJIO€ COpOESHTA.

OcHOBHBIE ~ COpOEHTHI, IpPUMEHAEMbIE B  TOHKOCIOWHOW  XxpomaTtorpaduu, ux
XapaKTePUCTHKH,

OO0opynoBaHue U anmaparypa, HCIojb3yeMas B TOHKOCIOWHON XpoMaTorpaguy.

TexHMKa BBIIOJIHEHHS OCHOBHBIX  AQHAJIMTHUYSCKHX  ONEpalUil [pU  MPOBEACHUU
TOHKOCJIOHHOH XpomaTorpadumu.

HNonnooOMeHHas xpomarorpadusi. Teopernueckue OCHOBBI HMOHOOOMEHHOI
xpomarorpaduu. Knaccupukanuss HOHMTOB M HMX  OCHOBHBbIE  AHAIUTHYECKUE
XapaKTEPUCTUKH.

O6opynoBaHue U anmnaparypa, UCIoiab3yeMas B MOHOOOMEHHONH Xpomarorpadum.

["a3oBas xpomarorpadusi, CyIHOCTb, Pa3HOBUAHOCTH METO/A T'a30BOM Xpomarorpaduu.
OO01mas xapakTepucTHKa METO/1a ra30kuaKocTHON Xpomarorpaduu (IKX).

3aBHCUMOCTh CTENICHH Pa3/IeJCHHUs BEIIECTB OT UX KOA((HUIIMEHTOB paclpe/ieeHusl.
OcHoBHbIE O6JI0KH Ta30BOro Xxpomarorpada, ux ycTpoucTBo.

["a3p1 HOCUTENH, MPUMEHSIEMBIE B Ta30BOM XpoMaTorpadumu.

TUmbl KOJIOHOK, HCTIOJIb3YEMbIX B Fa30BOM Xpomatorpaduu.

TBepapie HOCUTENH, MX BUABL. TpeOOBaHUs, IPEIBSBISEMbIC K HAM.

Henoasuxusbie xxuakue ¢aspl (HXKD), TpedboBanms, npeabsaBiseMble K HUM,

CenextuHocts HXK®. Beibop HX® u ee konuuecTsa.

JerexTopsl, ux Tunbl. [IpuHIKI pabOTH KaTapoMeTpa U IETEKTOpa MOHU3AIHMH B MJIaAMEHH
(JIATI).

OddextuBHOCTh KONMOHKH. DaKTOphl, BIMUAIOIIME HAa Hee. 3aBUCHUMOCTh XapakTepa
XpoMaTorpaMMbl OMHAPHON CUCTEMBI OT 3(PEKTUBHOCTH KOJIOHKH.

KauecTBeHHBI aHATN3 BEIIECTB METOJOM ra30BOM XpomaTorpaduu.

[TapameTps! yaepKHUBaHHUS Kak OCHOBHBIE KaUeCTBEHHBIE XapaKTEPUCTHKH BEIIECTBA.
KonnyecTBeHHBIHN aHAIN3 BELIECTB METOAOM ra30Boi XpoMaTorpadpum.

Okcrpakiyst. Kiaccudukarmst 3KCTpaKIMOHHBIX TIPOIIECCOB. Teopusi 3KCTPAKIIMOHHBIX METOJIOB.
3aKOH paclpeneeHus..

Y CcI10BUSI KCTPaKIMK HEOPraHUUECKIX H OPraHMIECKUX COSIMHEHHIH.

OCHOBHBIE OpPraHUUECKHE PEareHThl, UCIIONIb3YEMBbIE B SKCTPAKLMHU 37IEMEHTOB.

8.3. PyOeskHbIi KOHTPOJIb 3HAHUM

3AJAHUA
K NpoBeleHuIo 1-0i pyOexHOM aTTecTauuu

[Ipenmer aHATUTHYECKOW XMMHUH, €€ LM W 33Ja4d. 3HAYEHUE AHATUTUYECKOM XUMHUHU Kak
HayKH.

OnpeneneHve  MOHSATHI:  KAUeCTBEHHbIM,  KOJMYECTBEHHBIM  aHAIU3bI;  JIEMEHTHBIN,
(GYHKIIMOHATBHBIN, MOJEKYISPHBIN, (ha30BBIA aHATH3 BEIIECTBA; IPOOHBINA, CHCTEMATHYCCKUA
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.

28.

1.

aHAJI3bI CMECH HOHOB, MAKPO-, TOTYMHUKPO-, MHKPO-, CYOMUKPO-, YIbTPAMHKPO- AaHATTU3HIL.
CriocoObl BBITMOJIHEHUSI XUMUYECKUX PEAKUUN «MOKpbIM» U «cyxum» myreM. [loHsitue o
KOHTPOJIBHOU MP00E, XOIOCTOM OTIBITE.

AHanUTUYeCKHE peakiuy, uX Kiaccuukaimu. UyBCTBUTENBHOCTh AHAJIMTHUECKON peakiu,
nmapaMeTpel  4yBCTBHUTENBHOCTH. OOIIMe, XapakTepHble, TPYIIOBBIE, CIENU(DUIECKUE,
CEJIEKTUBHBIE peareHThl. [ [pumepsl.

Knaccudukanus karnonos. [IpuHmmm pacnpeaeneHus: KAaTHOHOB 10 TPYIIaMm.

['pymmoBsie peareHTsl, NCIOIb3YEMbIE B KAYECTBEHHOM aHAJIM3€ HA OCHOBE KHCIOTHO-OCHOBHOM
KJIacCHU(PHKAIMU KaTHOHOB.

Knaccudukanus aHHOHOB, OCHOBaHHasi Ha CIOCOOHOCTM aHHOHOB OOpPa30BBIBATH
MaJjopacTBOPUMBIE COCIMHEHUS. AHAIUTUYECKUE TPYIIIbI, TPYIIOBbIE PEareHThI, YCIOBUS UX
IEUCTBUSL.

Knaccudukanus, ocHOBaHHAsh Ha OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTBAX AHWOHOB.
AHaMTAYECKHE TPYIIIBL. [ pyNoBbIle peareHTsl, yCI0BUS UX JIEUCTBUS.

IIpuMeHeHrne HEKOTOPBIX ITOJIOKEHUN TEOPUHU PACTBOPOB JIEKTPOJIUTOB, 3aKOH ACUCTBYIOIIMX
Macc B aHATUTHYeCKON XUMUU. CujibHbIC U clla0ble JIEKTPOTUTHIL.

KucinoTHO-OCHOBHBIE pABHOBECHS U UX POJIb B AHATUTUYECKON XUMUU.

[loHsiTHE O MPOTOIUTUYECKON TEOPUH KUCIOT U OCHOBaHUM. [IpoTonuTuyeckue paBHOBECHS B
BOJIe. KOHCTaHTBI KMCIOTHOCTH U OCHOBHOCTH, UX TIOKa3aTENH.

Pacuer pH B pactBOpax mpoToiauToB. I'MApOiM3 M €ro MCHoJIb30BaHUE B aHAIMTHYECKOU
xuMuH. KOHCTaHTa U CTENeHb THAPOIN3A.

['eTeporenHble paBHOBECUSI B CUCTEME OCAJOK — HACBIIICHHBIA PACTBOP MaJOpPacTBOPUMOTO
ANIEKTPOJIUTA U UX POJIb B aHATUTUYECKON Xumuu. [IponsBeneHne pacTBOPUMOCTH.

YcnoBue 00pa3oBaHUS OCATKOB MaJOpPAaCTBOPUMBIX JJIEKTPOJIUTOB. BiHsHHE pa3sTuyHBIX
(akTOpOB Ha MOJIHOTY OCAXKACHUS U UX pacTBopeHue. [[poOHOE ocaxaeHue.

Knaccudukanus MeTOIOB KOIWYECTBEHHOTO aHaiu3a. 1peOoBaHUs, MPEAbABIAEMbIE K
pEAKUHSIM B KOJIMYECTBEHHOM aHaIU3e.

['paBumeTrpuueckuii ananus. Knaccudukanuss MeTo10B rpaBUMETPUUECKOIO aHalu3a (METOJ
OCaXJICHUsI, OTTOHKH ).

Craructudeckast 00paboTka pe3yabTaTOB KOJTUYECTBEHHOTO aHAIN3a.

CymrHocTh U K1accuUKaIus TATPUMETPUUECKIX METO0B aHAIK3a.

CnocoObl ¥ METOJIbI TUTPOBAHUSI.

TpeGoBanusi K peakiusM, HCIOIb3YyeMbIM B TUTpUMETpUU. CrnocoObl MPUTOTOBICHUS H
YCTaHOBKH KOHIIEHTpAIMU pabodnux pacTBOPOB.

PacueTsl B THTpUMETPHYECKOM aHAIU3E.

N3mepurenbHas nocyaa.

CrocoObl  BBIpaXKEHHUSI COCTaBa pACTBOPOB W BBIYMCICHHE B Pa3IMYHBIX METOJaX
TUTPUMETPUUECKOTO aHAIH3a.

TutpoBanue. Touka YKBUBaJICHTHOCTH U KOHEUHAsI TOYKA TUTPOBAHHUS.

CrangapTHble W CTaHJAPTU3UPOBAHHBIE PAcTBOPHL. llepBUuHBIE CTaHIApPTHI U TpeOOBaHMS,
npeabsBisieMbie K HUM. @ukcaHanbl. TOYHOCTh TUTPUMETPUUIECKOTO aHATH3A.

CylIHOCTbh KUCITOTHO-OCHOBHOTO TUTPOBAHUSI.

[lepBuuHbIE CTaHAAPTHI MJIs1 PACTBOPOB KHUCJIOT W Ienodeil. CraHmapTu3amus pacTBOPOB
KHUCJIOT U ILIEJIOYEH.

KpuBbie KMCIOTHO-OCHOBHOTO TUTPOBaHMS. THIMKATOPHI B METO/I€ HEUTPATU3ALINY.

3AJAHUA
K NPOBEICHUIO 2-0 pyOeKHOM aTTecTauuu

CYHIHOCTB OKHCJINUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHMS.
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19.
20.

21.
22.

23.

24.
25.

26.

217.
28.

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

Peakuyu  oxucneHuss-BocctaHoBieHUs. CKOpOCTp M MEXAaHHM3M PpEaKLUW  OKUCIICHHUS-
BOCCTAHOBJICHHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIBI.

KoHcTaHTBI paBHOBECUS OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUH.

OcCHOBHbBIE HEOPTraHUYECKUE U OPTaHUYECKUE OKUCIIUTEIN U BOCCTAHOBUTEIIN, UCIIOJIb3YEMBIE B
aHaJIN3e.

KonuuecTBeHHass XapakTEpUCTHKA MOJIHOTHI IPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIui.

[TpuMeHeHre B aHAJIN3€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

MounsipHast Macca SKBUBAJICHTA B PEAKLUAX OKUCICHUSA-BOCCTAHOBIICHUS.

Kpussle TUTpOBaHUS.

Penokc-nHauKaTopsl.

[Tepmanranaromerpust. Unaukaropsl. Paboune pactBopsl. [Ipaktudueckoe npuMeHeHHE.
Nonomerpus. Mnaukatopsl. Paboune pactBopsl. [lpakTnyeckoe npuMeHeHue.
Huxpomaromerpusi. Uaaukaropsl. Paboune pactBopsl. [IpakTuueckoe npuMeHEHHUE.
TeopeTnueckne OCHOBBI METOA0B KOMIIJIEKCOHOMETPUYECKOTO THTPOBAHMS.

PaBHOBecue peakuuii koMiuiekcooopazoBanus. KOHCTaHThI yCTOWYMBOCTH.

KoM1uiekcHbIe COEUHEHNS U OPTaHUYECKUE PEAreHTHI.

CBolicTBa KOMIUIEKCHBIX COEIMHEHUH, UCIIOIb3yEMbIE B AaHATUTUUECKON XUMUU.
Vcnonb3oBaHue KOMILJIEKCOOOPAa30BaHUS JJsl OIpPEJCNIeHUsl, MacCKUPOBAaHUS MOHOB, [UIs
pPacTBOPEHUS OCAIKOB, 111 U3MEHEHUS IOTEHIMaIa U JIp.

Oco0eHHOCTH KOMILIEKCOOOPa3yoLUX OPraHUuYeCKUX peareHToB.

CymHocTh MeTola KOMIUIEKCOHOMEeTpuHu. PabGoume pactBopbl. KpuBbie THUTpOBaHHS.
WNuaukaTopsl. KOMIUIEKCOHBI, UX IPUMEHEHUE B XUMUYECKOM aHAJIIN3E.

TeopeTnueckre OCHOBbI METO/I0B OCAIUTEIILHOIO TUTPOBAHUSI.

CyIHOCTh 0CAAUTENBHOrO TUTPOBaHUA. TpeboBaHus, IPEAbSIBIIAEMbIE K PEAKLIUAM OCAXKICHHSL.
Knaccudukanus MeTo10B.

CriocoObl MpoBeICHHSI OCAIUTENLHOTO TUTPOBAHUS, KPUBbIE TUTPOBAHUS, MHIUKATOPbI METO/1a
0CaIUTEIILHOIO TUTPOBAHMUSI.

Aprenromerpus. CymHocts MeTona. IIpuMenenue apreHromeTpun.

BBenenne B (Qu3MKO-XMMHYECKME ~ MeToAbl  aHanu3a. OOmas  XapakTepuCTHKa
MHCTPYMEHTAJIbHBIX MeTOA0B aHanu3a. Knaccudukanus GXMA.

[TonsiTue 00 aHATUTHYECKOM CHUTHae B (PU3MKO-XMMHYecKOM aHanuze. (OcoOeHHOCTH
AQHAJTUTMYECKUX CUTHAIOB B CHEKTPAIbHBIX, JJEKTPOXUMHUYECKMX M XpoMaTorpapuuecKux
MeTOJIaxX.

Ontuueckue MeTobl aHanu3a. Kinaccudukaius onTHUeCKUX METOI0B aHaJIu3a.
Cnextpodoromerpus u ¢dotokoiaopumerpus. llpuHnunuanbHas cxema CIEKTpOPOTOMETpA.
Ha3naueHune OCHOBHBIX y3J10B (MCTOYHHMKA U3JTy4YEHHsI, MOHOXPOMATOpa, KIOBETHI, POTOMETpA).
ONEeKTPOHHbIE CHEKTpbl morjomeHus. Mx XapakTepucTuka: KOOPAMHATHI IOCTPOEHUS,
KAaueCTBEHHAsI U KOJIMYECTBEHHAs COCTaBIISIOLINE.

3akon byrepa-JlamGepra-bepa, ero TpakToBka.

Pedpakromerpus: CymHOCTh METOAAa M NPUHLUNMAIbHAA cxema pedpakTromerpoB. Ob6macTb
AQHAIUTUYECKOTO NPUMEHEHMSI pehpaKTOMETPHUH.

DIEKTPOXUMHUECKUE METO/Ibl aHAJIN3a, UX KJIacCH(UKAIIUS.

ITorenmomeTpuueckuil anains. IloTeHIMOMeTpUYECKOE TUTPOBAHME.

®u3nyecKue OCHOBBI OTEHIMOMETPUYECKOTO METO/1a aHalIn3a: 3akoH HepHcra.

DIIeKTpoAbl, IpUMEHsIeMble B HOHOMeTpuH. Onpenenenne pH pacTBopos.
Konaykromerpruueckuii ananus. [Ipsamas konnykromerpusi. OCHOBHBIE TOHATHS.

[TpumeHeHre MeToja KOHTYKTOMETPUH B AaHAJTUTHUECKUX I1eJIsAX.

[Monsporpaduueckuii ananuz. CynHocTs MeToa nossiporpadun. Ypasuenue MnbkoBuya.
OOrm1as xapakTeprCTHKa METO/IOB pa3eieHNs U KOHLIEHTPUPOBAHNUS, UX KIIaCCH(DUKALIHSL
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40.
41.
42.
43.
45.

46.

Xpomarorpaduueckue mMeTtoabl.  OCHOBHBIE  XapaKTEPUCTUKU Pa3HOBUIHOCTEH
xpomarorpaduu (razoBasi, )KUIKOCTHAsI, TOHKOCJIOWHAs).

HNonooOmeHHast xpoMaTorpadgusi.

["a3oBas (Tra30-KUIKOCTHAS U ra30a7COPOIIMOHHAN).

['paduueckoe n300pa’keHIEe XPOMATOTPaMM M UX paciIn(poBKa.

AHaJIMTHYECKUE BO3MOXKHOCTH METO/Ia XpoMaTtorpaduu, Kpyr penraeMbix 3aaad. [Ipumenenue
METOJIa XpoMaTorpaguu.

Okcrpakims. Kinaccudukarus 3KCTpaKIOHHBIX TIPOIIecCoB. Teopust SKCTPaKIMOHHBIX METO/IOB. 3aKOH
pacrpezeneHusl.

VCIIOBUST SKCTPAKIMM HEOPraHWYECKUX W OPraHWYeCKUX CcoeauHeHWid. OCHOBHBIC OPraHUYECKHe
peareHThl, UCHOJb3yeMbIe B SKCTPAKIIMK 3JIEMEHTOB.

IIpuMepsbI TeCTOBBIX 3aJaHUM VISl KOHTPOJISI 3HAHUI, NOATOTOBKH
K PYOeKHbIM aTTeCTAIUAM

Buvibepume 00un npasunvuwiii omeem

1. B TuTpuMETpUYECKOM aHAIIU3E UCIIOJIb3YIOT PEAKIINU, KOTOPHIE TPOTEKAOT

1) MemyieHHO;

2) NpaKTUYECKH B NIPSMOM HaIlPaBJICHUU;
3) obpaTumo;

4) ¢ 10CTATOYHO BBICOKOW CKOPOCTBIO.

2. BO3MOXHOCTb TOYHOTO (PUKCHPOBAHMSI TOUYKH YKBUBAIIEHTHOCTH ITPH TUTPOBAHUU:

1) »xenarenbHa;
2) HeoOxoauMa.

3. BemecTBa, KOTOpbIE HCHOJB3YIOT B TUTPUMETPUUYECKOM aHaIM3€ g (PUKCUPOBAHUS TOYKH
SKBUBAJIEHTHOCTH, Ha3bIBAIOTCS

1) ycTaHOBOYHBIM;
2) sTanoHaMH,
3) uHAMKaTOpaMH;
4) pabounmu.

4. KOMIIIEKCOHBI SBIISIOTCS pa60qHMH B€OICCTBAMU B METOJaX

1) HeliTpanu3anuuy;

2) OKHCIICHUS-BOCCTAHOBJICHUS,
3) ocaxxeHus,

4) KOMITJIEKCOHOMETPHUH.

5. B MeToe HelTpanu3anuu B KauecTBe padOUrX BEIIECTB UCIIOIb3YIOT

1) KMnOg, I2

2) tpunon b, MgSO4-7H20
3) HCI, KOH

4) AgNOs, NaCl

6. Pabounm BeliecTBOM B IEPMAaHTAHATOMETPUU SIBISIETCSL:

1) H2SO4
2) Iz

3) KBrOs
4) KMnO4
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7. IlepmaHraHaTOMETpPHUsI OTHOCUTCS K METOAAM
1) HeliTpanu3anuu,
2) OKHCIEHUSI-BOCCTAHOBIICHHUS;
3) ocaxxneHus;
4) KOMIUIEKCOHOMETPHUH.
8. B meTozne HelTpanu3aluy UCMoJb30BaTh YKCYCHYIO KUCJIOTY B KAUYECTBE TUTPAHTA:
1) MOxHO;
2) HeJb3sl.

9. Eciu B MeTozie HeWTpanu3anuu B KadecTBe TUTpaHTa rcnoib3ytoT NaOH wnm KOH, To Takoe
OIpeIeNIEHNE OTHOCUTCS K:

1) anuaumerpuu;

2) anKaJIuMETPUH.

10. B pemoKCUMETPUM MCIOJB3YIOT TAaKHE OKHMCIIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIMH, Ul
KOTOPBIX BBIIOJIHAETCS YCIOBHE

1) Eokc® > Epoc® Mmurnmym Ha 1B;

2) Eoxc® > Epoc® Muanmym Ha 0,4B;

3) Eokc” = Egoc? .

11. TIpu TuTpoBaHuHM B Kucioi cpene KMnOs BoccTanasnmBaercs 1o Mn?*:
MnO4s~ + 8H* + 5¢ — Mn?* + 4H,0. VYpaBuenue HepHcTa a1t 5TOM CUCTEMBI UMEET BUJIL;

2+
1) EM O /Mn2* — E° + 0.059 Ig [Mn ] 8
nO, /Mn MnOgz /Mn2* 5 [Mno4][H+]

0,059, [MnO,]
—_ 0 ! 4
2) E|\/|no;/Mn2+ N Ewmo;/l\/ln?+ * 5 | [Mn2+]
: 0,059 [MnO,]-[H]’
3) EMnOA[/Mn2+ - EMnogan2+ * 5 Ig [I\[;Inz-‘—]
) 0,059, [MnO,]
4) EMnOAI/Mn2+ - EMnoLI/Mn2+ - 2 | [anj]

12. B KOMIUIEKCOHOMETPHH OTPEACTICHHE )KECTKOCTH BOJIBI IPOBOJIAT B CPEIE:
1) kucmnoit;
2) MIEIOYHOM;
3) HeHTpaIbHOM.

13. MonsipHas Macca SKBHUBaJIeHTa CepHOM KucnoThl B peakiun H2S04 + NaOH = NaHSO4 + H20
paccUMTHIBACTCS:

1) = - M (H2SOq)

Ll ORI

2) 7 M (HzS0y)
3)2 - M (H2S04)

14. MonsipHass Macca SKBHBAJEHTAa IEPMAaHTaHATa Kajus [P €ro BOCCTAHOBJICHUH 0 PEAKIIUH:
MnOs + 8H*— Mn?* + 4H,0 paccunTsiBaercs:
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1) % - M (KMnOy)
2) % - M (KMnOy)
3) % - M (KMnOy)

15. Monspuas macca skBuBajieHTa TpuioHa b (NaxH2Y) B peakinuu ¢ MOHOM JIBYXBaJICHTHOTO
meranna (Me?") mo cxeme: Me?*+ NapH2Y — NaMe Y + 2H* paccunThiBaeTcs:

1) % - M (NazH2Y)

2) % - M (NazHzY)
3)2 - M (NazH2Y)

16. MomnsipHast Macca SkBHBajieHTa | mpu ero BoccTaHOBIEHUH 10 peakiyn |2 + 2é¢ — 21" paBHa:
1) 254 r/moinb
2) 127 r/momnb

17. PactBop NaOH roroBsrt:

1) o TO4HOI1 HaBecKe

2) 1o npuOIU3NTENFHON HAaBECKE

3) u3 pukcanana

4) pa3zbaBiieHHEM KOHLEHTPUPOBAHHOIO pacTBOPA
18. PactBop HCI MOXHO IpUTrOTOBUTH

1) o TouHOI HaBECKE;

2) 1o mpuOJIN3UTEIBPHON HABECKE;

3) u3 ¢ukcaHana,

4) pa30aBieHHEM KOHLIEHTPUPOBAHHOTO pacTBOPA

19. IlpuroroButs pactBop KMnO4 o TouHOI HaBecke:
1) MoxHO
2) Henb3sl.

20. PactBOp TpuiioHa b rotoBsT
1) mo TouHOI HaBecke
2) o npuOIU3UTENILHON HaBeCKe
3) u3 pukcanana
4) pa30aBieHHEM KOHLEHTPUPOBAHHOTO pacTBOPA

21. ]t yCTaHOBJEHUS TOYHOW KOHIEHTpAllMU PacTBOPOB KUCIOT B alUAMMETPUU HCIOJIb3YIOT
Na>COs mimm Na;B407-:10H20. Mx pacTBOp roTOBST

1) mo TouHOI1 HaBecke

2) o npuoOIU3UTEIHLHON HaBECKE

3) u3 puxcananza

4) pa30aBieHHEM KOHLIEHTPUPOBAHHOTO pacTBOPa

22 Y cTaHOBOYHBIM BCIICCTBOM B IICPMAHTIaHATOMCTPHUUN MOKCT 6LITBI
1) K2Cr,07
2) NazB407-10H,0
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3) Na2C204
4) MgS0O4-7H20

23. Ecnu tounyro koHueHTpauuio pactBopa KOH ycranaBnuBaioT mo pe3ynbTaraM TUTPOBAHUS
pactBopoMm KOH pactBopa maBeneBoit kucinotrel H2C20s, 10 Cok(KOH) paccuuthiBator mo

dbopmye:
C31<B (H2C204) -V (KOH) .

V(H,C,0,) ’
V (KOH) _
C31<B (H2C204) -V (H2C204) ’
CSKB(H2C204) vV (H2C204) ]
V (KOH)

1) C"aKB(KOH )=

2) C"SKB(ROH )=

3) C.oxs(KOH) =

24. Tlpu onpeneneHny aMMHUaKa B COJIIX aMMOHHUSI Pa0OYMMHU PACTBOPAMH SIBIISTIOTCSI:
1) HCI, NaOH
2) KMnOg, Na2C204
3) tpuiton b, MgSO4-7H20
25. Ipu onpeneneHny o0IIEH KECTKOCTH BOJIBI B KAUECTBE pPabOUYero BEIIeCTBa UCTIONB3YIOT
1) KMnOg4
2) HCI
3) Tpuion b
4) MgSO47H20

26. IIpu onpeneneHNN aMMUaKa B COJIIX aMMOHHUS UCIIOJIB3YIOT CIIOCOO TUTPOBAHUSA:
1) npsimoit
2) oOpaTHbBIN
3) 3amenieHus

27. YcranoBneane Coxg (KMnOs) mo ycranoBounomy BemectBy Na;C>Os (okcamaty HATpus)
MIPOBOJIAT CITIOCOOOM TUTPOBAHHMS:

1) mpsimoro;

2) 3aMECTUTEIILHOTO;

3) obpatHoro.

28. Onpenenenne o0MIeH )KECTKOCTH BOJIBI IPOBOIAT CITIOCOOOM TUTPOBAHHMS
1) npsimoro;
2) oO6patHOroO;
3) 3aMeCTUTENBHOTO.

29. MeTuioBbIi OpaHKeBBIN OTHOCUTCS K HHIUKATOPAM:
1) OKUCIIHTETHHO-BOCCTAHOBUTEIIBHBIM;
2) METAIIJIOXPOMHBIM;
3) KHCIIOTHO-OCHOBHBIM.

30. ®ukcupoBaHUE TOYKU SKBUBAJICHTHOCTH Tpu TuTpoBanuu 1o peakmun NaOH + HCl — NaCl
+ H20 B03MOXHO cioco6oMm:

1) “UHAMKATOPHBIM;

2) MTHIMKATOPHBIM U O€3MHIUKATOPHBIM.

31. KucimoTHO-OCHOBHEIE HWHJAUKATOPHI - 3TO BCHIECCTBA, OKPACKAa KOTOPBIX 3aBUCHUT OT:
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1) KOHLIEHTpaK HHAUKATOPA;

2) OKHCIUTETbHO-BOCCTAHOBUTEIBHOTO IMMOTEHIIAATIA
pacTBopa;

3) KOHCTaHTBI IUCCOLMAIIMKA UHIUKATOPA;

4) pH pactBopa.

32. 3MeHeHne OKpacKu OKHCIUTEIbHO-BOCCTAHOBUTEIFHOTO HHIMKATOPA TPOUCXOIUT
D—Hpu—HoctukeHu  olpe/leseHHoro—sHatenus  pH
pacTBopa
2) Ipy TOCTUKEHUHU OIIPEECIIEHHOIO 3HAaUE€HUS

OKHUCJIMUTEIbHO-BOCCTAHOBUTEIBHOIO IOTEHLIMAA
pacTBopa
3) npu KCIIOJIB30BAaHUM KOHLEHTPHUPOBAHHBIX PacTBOPOB
UH/MKATOpa

33. be3anHuKaTOpHOE TUTPOBAHKE UCTIOIB3YIOT B JIAOOPATOPHOM MPAKTUKYME
1) nns «OnpeneneHus aMMHaKka METOAOM HEUTpaIU3aumu»
2) gna  «Onpepenenuss  xeneza (1) meromom
HepMaHTraHaTOMETPUI»

3) st «OnpeneneHus >KeCTKOCTH BOJIbI»

34. CkayoKk Ha KPHBOH KHCIOTHO-OCHOBHOTO THTPOBaHHUSI HaxoauTcs B obmactu 6,75 - 10 pH.
BeiGepute uHauKaTopsl Uil (PUKCHPOBAHUS TOYKHM SKBUBAJEHTHOCTH C Y4Y€TOM HX MHTEpBaia
Hepexo/a OKPacKu:

1) 0,2 -1,8;

2) 3,7-5,2;

3)5,6 -7,6;

4) 6,8 -84;

5)10-12,1.
35. Cka4ok Ha KPHUBOW OKHCIUTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS HaxoauTcs B oonactu 0,94
- 1,48 B. Boibepute HMHAMKATOPHI Ui (UKCUPOBAHUS TOYKM HKBUBAJIEHTHOCTH C Y4YETOM
CIpaBOYHBIX  3HAYEHWH  CTAaHIAPTHOTO  OKUCIHTEIBHO-BOCCTAHOBHTEIBHOTO  IMOTEHIHAJa
naaukaropa (EO):

1)+0,76 B

Y 2)+1,00B

3)+0,97B

4)+0,84 B

5)+1,33B

36. Ckauok Ha KPUBOHM KHCIOTHO-OCHOBHOTO TUTPOBAHMS HaxoIuTcs B obmactu 6,24 - 4 pH, pH B
TOYKE SKBUBAJIEHTHOCTH paBeH 5,12. BpiGepute wMHAMKATOPHI I (UKCHUPOBAHUS TOYKH
HKBHUBAJIEHTHOCTHU C YYETOM IOKa3aTessd TuTpoBaHus unaukaropa (pT):

1) 3,0

2)5,5

3)7,3

4) 4,7

5)5,2

37. [l onpenieneHus CoAEp KaHUs aMMHUaKa B COJIM aMMOHUSI UCTIOJIb30BAJIM CIIOCOO TUTPOBAHUS
1) npsimoit
2) oOpaTHbIi
3) 3amereHust
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38. XKecTkocTh BOJBI ONPEEIISIIN CIOCOOOM ..... TATPOBAHUS:
1) mpsimoro;
2) obpaTHOTO;
3) 3aMeCTUTETBHOTO.

39. O611yI0 )X€CTKOCTh BOJIBI PACCUUTHIBAIOT 11O (hopMyJIe:

C,xz(mpunonb) -V (mpunonb)

1) XK(H,0) = |
A0 1000
2) K(H;0) = Cos(mpunonb) -V (mpuronb) o,
V (H,0)
3) K(Ho0) =, CoslmpuaonB) N (H,0)
V (94TA)
40. XecTKOCTh BOJIBI U3MEPSIETCS B:
1) %;
2) MMOJIB/T;
3) MMOIIB/ M
4) r/em®,

41. Tlepen 3amonHeHUuEM OIOPETKHU PACTBOPOM THUTPAHTA JJIS AHAIM3a €€ ONOJaCKUBAIOT:
1) MuUHUMYM J1Ba pa3a JUCTHILIIMPOBAHHOW BOAOM;
— 2) MUHMMYM JIBa pa3a pabo4uM pacTBOPOM;
3) MUHUMYM IO JBa pa3a AUCTUJUIMPOBAHHOW BOAOH M
pabouuM pacTBOPOM.

42. Tlpu -repfepert ONBITOB OIOPETKY Mepe] Ka)XIbIM TUTPOBAHUEM 3allOJIHATH 10 HYJIEBOM
OTMETKH IIKAaJIbI

1) xenaTenbHO

2) HeoOX0IUMO

43. Tlpu TO/ITOTOBKE K aHATH3Y KOJIOY /17151 TUTPOBAHUSI OTIOJACKUBAIOT
1) aHanM3MpyeMbIM pacTBOPOM
2) pacTBOpPOM TUTpaHTa
3) IUCTUITUPOBAHHOM BOJIOM

44, JloBoauTh ypOBEHb PAacTBOpa B MEPHOM KOJOE /10 KOJIBIIEBOM METKH TOpSYeH WM TEeTUion
JUCTUIUIMPOBAHHOM BOAOM
1) MoxHO
2) Henb3s
45. Ilunerky nepes 0TOOPOM aJTMKBOTHOM YacTH aHAIM3UPYEMOI'O PACTBOPA OMOJACKHUBAIOT
1) aucTUIIMPOBAaHHON BOJION;
2) pacTBOPOM THTPAHTA;
3) cHavama JOUCTWUIMPOBAaHHOW BOJOH, a 3aTeM
AHAIU3UPYEMBIM PACTBOPOM.

46. KoHIIeHTpaIis pacTBOPa, IPUTOTOBICHHOTO M3 (PUKCaHAA, SBIISCTCS

1) Tounoi
2) npuOAN3UTENBHON
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47. KoHneHTpamus pacTBopa, MOJYYEHHOTO pa30aBlieHHEM KOHIICHTPUPOBAHHOTO pPAacTBOpa,
ABIISICTCS:

1) TouHoi;

2) NpuOIU3UTETHHOM.

48. Ilpu TUTpOBaHMU TOJYYEHBI PE3yJIbTaThl, NEPEUUCICHHbIE HIKE. YKaXKHUTE, KaKOH M3 HUX
HEelb3s OpaTh B pacueT CpeaHero 3HaYeHus o0beMa TUTPaHTa:

1) 9,30;

2) 9,20;

3) 8,50;

4) 9,40.

49. J1y11 TOYHOTO U3MEpEeHHsI 00bEMOB PACTBOPOB IMpeTHA3HAYEHBI
1) MepHbIe cTaKkaHbl
2) MepHBbIE KOJIOBI
3) MepHbIe LUIUH]PbI
4) nuneTku
5) GropeTku

50. J{ns nmpubnu3uTensHOro u3MepeHus 00beMOB paCTBOPOB MpeAHA3HAUCHBI
1) MepHbIe cTaKaHbl;
2) MepHBIE KOJIOHI;
3) MepHBIC LIMJIUHIPHI;
4) MUNETKY;
5) GropeTkH.

51. ATMKBOTHYIO YacTh aHAJM3UPYEMOTO PACTBOPA OTMEPHUTH JIJISl aHAIHM3a MEPHBIM [IMIINHAPOM:
1) Henb3;
2) MOHO.

52. MeTos KHCIOTHO-OCHOBHOTO TUTPOBAHHS B TTUILEBOM MPOMBIIIIEHHOCTH OTIPEIENISIOT
1) MaccoByto 010 BIaru
2) MaccoBYIO JIOJII0 TOBAapEHHOM cou
3) MaccoByloO 0O caxapa
4) TUTPYEMYIO KUCIIOTHOCTh
5) o011y 0 KECTKOCTH BOJIBI

53. MeTogoM OKHCIUTEIbHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUSA B MUILEBOM MPOMBIIUIEHHOCTH
OTIPENIEINISIOT

1) MaccoByIO AOMIO0 CYXUX BEIIECTB

2) MaccoBYIO JIOJII0 TOBAapEHHOM cou

3) MaccoBylO A0IIO caxapa

4) 00IIyI0 )K€CTKOCTh BOJIBI

5) copepkaHre HUTPUT-HOHOB

54. MeTo10M KOMIUIEKCOHOMETPUH B MUIIEBOI MPOMBIIUIEHHOCTH OMPEACTISIOT
1) coneprkaHue 0J0Ba B KOHCEPBUPOBAHHBIX MPOAYKTAX

2) MaccoBYIO JIOJIIO TOBApEHHOM cOoMH

3) MaccoByIo J0JTI0 caxapa

4) TUTPYEMYIO KUCIIOTHOCTh

5) 001IyI0 KECTKOCTh BOJIBI
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.

28.
29.

8.4. Bonipochkl K 3K3aMeHy 0 IMCIHUIINHE

[Ipenmer aHAIMTUYECKOW XUMHUH, €€ LIeTU U 33a4i. 3HAYCHUE aHATTUTUYECKON XMMUU KaK HayKH.
OnpeneneHre  TMOHATUN:  KAUECTBEHHBIM,  KOJMYECTBEHHBIM  aHAIM3BL;  DJEMEHTHBIN,
(GYHKIIMOHAIBHBIN, MOJIEKYJSPHBIN, (Ha30BbI aHAIW3 BEIIECTBA; APOOHBIN, CHCTEMAaTHYCCKHUMA
aHAJIN3bI CMECH HOHOB, MAKPO-, TOTYMHUKPO-, MHKPO-, CYOMHUKPO-, YIbTPAMHKPO- AaHATTU3HI.
CriocoObl  BBINOTHEHUS! XUMHUYECKHX PpEaKIUH «MOKPBIM» U «Cyxum» myteMm. [loHstHe o
KOHTPOJIBHOHM MP00E, XOJIOCTOM OTIBITE.

AHaTUTUYECKHE peakiuy, HUX Kiaccupukauuu. YyBCTBUTENBHOCTh AHAIMTHYECKOM PEaKIHy,
napaMeTpsl 9yBCTBUTENLHOCTU. OOIIHe, XapakTepHbIE, TPYIIOBbIC, CICIUPHISCKUE, CeIICKTHBHEIC
peareHTsl. [Ipumepsl.

Knaccudukanus karnonos. [IpuHmmm pacnpeieneHus: KAaTHOHOB 10 TPYIIaMm.

['pymmoBsie peareHTbl, UCMOJIb3yEMbIE B KAYECTBEHHOM aHAJIM3€ Ha OCHOBE KUCIOTHO-OCHOBHOU
KJIacCU(PHKAIUN KaTHOHOB.

Knaccudukanus aHHOHOB, OCHOBaHHas Ha CIOCOOHOCTH aHHOHOB  OOpa30BHIBaTh
MaJjopacTBOPUMBIE COCIMHEHHS. AHATUTUYECKUE TPYIIIbI, TPYIOBLIE PEAreHThl, YCIOBHS HX
NEeNUCTBUSL.

Knaccudukanus, OCHOBaHHas HAa OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOWCTBAaX AHHWOHOB.
AHaMTUYECKHE TPYIIIbL. [’ pyNnoBble peareHTsl, yCI0BUs UX JAEUCTBUSI.

IIpuMeHeHrne HEKOTOPBIX ITOJIOKEHUN TEOPUH PAaCTBOPOB BJIEKTPOJIMTOB, 3aKOH JEHCTBYIOIIUX
Macc B aHaTUTH4eCcKON XuMuu. CUIIbHBIC U ClIa0ble IIEKTPOIUTHI.

KuciioTHO-0CHOBHBIE pABHOBECHS U UX POJIb B AHAIUTUYECKOW XUMUH.

[loHsiTHE O IPOTONIUTUUECKOW TEOPUHU KUCIOT U OCHOBaHUM. [IpoTonuTuyeckue paBHOBECHS B
BOJIe. KOHCTaHTBI KMCIOTHOCTH U OCHOBHOCTH, UX TIOKa3aTENH.

Pacuer pH B pacTBOpax mpOoTONMTOB. ['MIpPOIM3 M €ro UCHOJIb30BAaHUE B AHAJTUTUYECKON
xuMuu. KOoHCTaHTa U CTENEeHb THAPOIN3A.

['ereporenHble paBHOBECUSI B CHUCTEME OCAJIOK — HACBIIICHHBIA pacTBOP MajOpacTBOPUMOIO
ANIEKTPOJIUTA U UX POJIb B aHATUTUUYECKON XuMuu. [IponsBeneHne pacTBOpPUMOCTH.

VYcnoBue o00pa3oBaHHs OCAJAKOB MAallOPACTBOPUMBIX DSIEKTPOJIUTOB. BrusHue pa3inuHbIX
(GakTOpOB Ha MOJIHOTY OCAXKACHUS U UX pacTBopeHue. [[poOHOE ocaxaeHue.

Knaccudukanus MeTOIOB KOJIMYECTBEHHOTO aHanmu3a. 1[peOoBaHUs, TMPEIbSIBISIEMbIE K
pEaAKUIHSIM B KOJIMYECTBEHHOM aHaIU3e.

['paBumerpuueckuii ananus. Kmaccuduxaiuss MeTol0B TpaBUMETPUYECKOrO aHanmmu3a (METO[
OCAXKIEHMSI, OTTOHKH).

Craructudeckast 00paboTka pe3yabTaTOB KOTUYECTBEHHOTO aHAlIN3a.

CyurHocTh 1 KiaccuuKaIus TATPUMETPUUECKIX METO0B aHAIIN3a.

CnocoObl ¥ METOJII TUTPOBAHUSI.

TpeGoBanusi K peakuusM, HCIOIb3YeMbIM B TUTpUMETpUU. CrocoObl TPHUTOTOBICHUS U
YCTaHOBKH KOHIIEHTpAIMU pabodux pacTBOPOB.

PacueTsl B THTpUMETPHYECKOM aHAIU3E.

N3mepurenbHas nocyaa.

CnocoObl  BBIp@XKEHHUSI COCTaBa pPACTBOPOB M BBIUYMCICHHUE B Pa3IUYHBIX METO/Aax
TUTPUMETPUUECKOTO aHAIH3a.

TutpoBanue. Touka YKBUBAJICHTHOCTH U KOHEUHAS TOYKA TUTPOBAHMS.

CraHgapTHble W CTaHAApTU3UPOBAHHBIE pacTBOpHL. [lepBUYHBIE CTaHAAPTHI U TpeOOBaHUS,
npeabsBisieMbie K HUM. @uKkcaHanbl. TOYHOCTh THTPUMETPHUIECKOTO aHATH3A.

CylIHOCTh KUCTOTHO-OCHOBHOTO TUTPOBAHMUSL.

[lepBuyHbIE CTaHIAPTHI i1 PACTBOPOB KHUCIOT M mienoudend. CranpgapTu3anusi pacTBOPOB
KHUCJIOT U ILIEJIOYEH.

KpuBbie KMCIOTHO-OCHOBHOTO TUTPOBaHMS. THIMKATOPHI B METO/I€ HEUTPATU3ALINY.
CylIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMUSL.
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31.
32.
33.

34.

35.
36.
37.
38.
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50.

51.

52.
53.

54.

55.
56.

S7.

58.
59.

60.
61.
62.
63.
64.
65.
66.
67.

Peakuuu  oxucneHuss-BocctaHoBieHUs. CKOpOCTh U MEXAHM3M  pEAaKLHUW  OKUCIIEHHUS-
BOCCTAHOBJICHHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIBI.

KoHcTaHTBI paBHOBECUS OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

OcCHOBHbBIE HEOPTraHUYECKUE U OPTaHUYECKUE OKUCIIUTEIN U BOCCTAHOBUTEIIN, UCIIOJIb3YEMBIE B
aHaJIn3e.

KonuuecTBeHHass XapakTEpUCTHKA MOJIHOTHI IPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIui.

[TpuMeHeHre B aHAJIN3€ OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINAM.

MounsipHast Macca SKBUBAJICHTA B PEAKLUAX OKUCICHUSA-BOCCTAHOBIICHUS.

Kpussle TUTpOBaHUS.

Penokc-nHauKaTopsl.

[Tepmanranaromerpust. Unaukaropsl. Paboune pactBopsl. [Ipaktudueckoe npuMeHeHHE.
HNonomerpus. Unaukatopsl. Paboune pactBopsl. [IpakTrueckoe mpuMeHeHue.
Huxpomaromerpusi. Uaaukaropsl. Paboune pactBopsl. [IpakTuueckoe npuMeHEHHUE.
TeopeTnueckne OCHOBBI METOA0B KOMIIJIEKCOHOMETPHUYECKOTO TUTPOBAHMS.

PaBHOBecue peakuuii koMiuiekcooopazoBanus. KOHCTaHThI yCTOWYMBOCTH.

KoM1uiekcHbIe COEUHEHNSI U OPTaHUYECKHUE PEAreHTHI.

CBolicTBa KOMIUIEKCHBIX COEIMHEHUH, UCIIOIb3yEMbIE B AaHATUTUUECKON XUMUU.
Hcnonb3oBaHue KOMILJIEKCOOOPAa30BaHUs JJIsl OIpEJesIeHUsl, MAacCKUpPOBAaHUS MOHOB, JUIs
pPacTBOPEHUS OCAIKOB, 111 U3MEHEHUS IOTEHIMaIa U JIp.

Oco6eHHOCTH KOMIIIEKCOOOPa3yoLX OPraHUdYeCKUX PEareHToB.

CymHocTh MeTola KOMIUIEKCOHOMEeTpuHu. PabGoume pactBopbl. KpuBbie THUTpOBaHHS.
WNuaukatopsl. KOMIUIEKCOHBI, UX IPUMEHEHUE B XUMUYECKOM aHAJINA3E.

TeopeTnueckre OCHOBbI METO/I0B OCAIUTEIILHOIO TUTPOBAHUSI.

CyIHOCTh 0CAAUTENBHOrO TUTPOBaHUA. TpeboBaHMsl, IPEAbABIAEMbIE K PEAKIUAM OCAKICHHUS.
Knaccudukanus MeTo10B.

CrniocoObl MpoBeICHHsI OCAIUTENILHOTO TUTPOBAHUS, KPUBbIE TUTPOBAHUS, HHAMKATOPBI METOA
0CaIUTEIILHOIO TUTPOBAHMUSI.

Aprenromerpus. CymHocts MeTona. IIpuMenenue apreHromeTpun.

BBenenne B (Qu3MKO-XxMMHYECKME ~ MeToAbl  aHanu3a.  OOmas  XapakTepuCTHKa
MHCTPYMEHTAJIbHBIX MeTOA0B aHanu3a. Knaccudukanus GXMA.

[TonsiTue 00 aHATUTHYECKOM CHUTHaJle B (U3MKO-XMMHYecKOM aHanuze. (OcoOeHHOCTH
AQHAJIUTMYECKUX CHUTHAJIOB B CIEKTPAJIbHBIX, EKTPOXHUMHUYECHX M XpOMaTorpaduyeckux
MeTOo/IaxX.

Ontuueckue MeTobl aHanu3a. Kinaccudukaius onTHUeCKUX METOI0B aHaJIu3a.
Cnextpodoromerpuss u ¢otokonopumerpus. IlpuHnunuanbHas cxema CIeKTpopOoTOMETpa.
Ha3naueHune OCHOBHBIX y3J10B (MCTOYHHMKA U3JTy4YEHHsI, MOHOXPOMATOpa, KIOBETHI, POTOMETpA).
ONEeKTPOHHbIE CHEKTpbl MorjomeHus. MX XapakTepucTuka: KOOPAMHATHI IOCTPOEHUS,
KAaueCTBEHHAsI U KOJIMYECTBEHHAs COCTaBIISIOLINE.

3akon byrepa-JlamGepra-bepa, ero TpakroBka.

Pedpakromerpus: CymHOCTh METOAAa M NPUHLUNMAIbHAA cxema pedpakTromerpoB. Ob6macTb
AQHAIUTUYECKOTO NPUMEHEHMSI pehpaKTOMETPHH.

DIEKTPOXUMHUECKUE METO/Ibl aHAJIN3a, UX KJIacCH(UKAIIUS.

ITorenmomeTpuueckuil anains. IloTeHIMOMeTpUYECKOE TUTPOBAHME.

®u3nyecKue OCHOBBI TOTEHIIMOMETPUYECKOTO METO/1a aHaIn3a: 3akoH HepHcTa.

DIIeKTpoAbl, IpUMEHsIeMble B HOHOMeTpuH. Onpenenenne pH pacTBopos.
Konaykromerpruueckuii ananus. IIpsmas kongykromerpusi. OCHOBHBIE TOHATHS.

[TpumeHeHre MeToja KOHTYKTOMETPUH B AaHAJTUTHUECKUX I1eJIsAX.

[Monsporpaduueckuii ananuz. CynHocTs MeToa nossiporpadun. Ypasuenue MnbkoBuya.
OO0111as XapaKTepUCTUKA METOJIOB Pa3/IeTICHHUs M KOHIICHTPUPOBAHHMS, UX KJIACCHU(PHUKAIHSL.
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68.

Xpomarorpadpuieckue MeTofbl.  OCHOBHBIE — XapaKTEPHUCTUKH pPa3HOBUIHOCTEHN
xpomarorpaduu (razoBasi, )KUIKOCTHAsI, TOHKOCIOWHAS).

69. NonoobmenHas xpomaTorpadusi.

70. T'azoBas (Ta30-)KUIKOCTHAS U Ta30-aJCOPOIIMOHHAS ).

71. I'paduueckoe nzodpakeHHE XPOMATOTPAMM M UX paciIngpoBKa.

72. AHaIMTHYECKHE BO3MOXKHOCTH METO/Ia XpoMaTtorpaduu, Kpyr penaeMbix 3aaad. [IpumeHenue
MeTOJIa XpoMarorpaduu.

73. Dxcrpakims. Kimaccuukaryst 3KkCTpaKIMOHHBIX TIPOIECCOB. Teopusi SKCTPaKIMOHHBIX METO/IOB. 3aKOH
pacrpezeneHusl.

74. YcnoBusi SKCTpaKIMM HEOPTaHMYECKUX W OPraHUYECKUX COCAMHEHW. OCHOBHBIC OPraHUYECKHE

PpE€arcHThI, UCIIOJIL3YCMBbIC B OKCTPAKIMNA 3JICMCHTOB.

OO0pa3zen Ouiera Mo AMCHUIIIHHE
dopma npoBeIeHNs SK3aMEHa - CMEIIaHHasl

Munucmepcmeo nayku u evicuiezo oopazosanus P@
Cesepo-OcemuncKkuii 20cyoapcmeeHHblIl yHUGepCUmem
umenu Kocma Jlesanosuua Xemazypoesa
Kadgheopa ooweit u neopzanuueckoit xumuu.
Hanpaenenue oaxanaepuama 03.03.02 « Quzuxa»

1 Kype, 2 cemecmp
SK3AMEH

BUJIET Ne 1

1. T'paBumerpuyeckuii aHanu3. Kimaccudukanmss METONOB TPaBUMETPUYECKOTO aHanmm3a (METOx

OCaKIICHUS, OTTOHKH).

OCHOBBI IOTEHIIMOMETPUIECKOTO aHanu3a. [loTeHImoMeTpruieckoe THTPOBaHHE.

3. Ha turposanue 10,00 mn 0,05000 monbe/n pactBopa MgS0s 3aTpayeHo 12,50 mu pactBopa
komrutekcoHa [II. KakoBa MomsipHas KOHIIEHTpanys TUTpaHTa (MOJIB/IT)?

no

3aB. kadenpoii o0rIei u
HEOPraHU4YeCKOH XUMUU JIM. KYBAJIOBA

JlotieHT Kadeapsl, K.X.H. O.B. HEEJIOBA

8.6. OnleHnBaHNe 0TBETA CTY/IEHTA HA JK3aMeHe

CDopMa IMPOBCACHUA DK3aMCHA: CMCIIAHHAA — IIMCbMCHHAA U YCTHAs.

Xapakmepucmuka omeema bannw

JlaH TIOJIHBINM, Pa3BEPHYTHIH OTBET Ha IMOCTABIICHHBIM BOIPOC, MMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUU 00 OO0BEKTe, NpPOSBIAIOLIASCT B
CBOOOJHOM  ONEPUPOBAHMM  TMOHATHSAMH,  yYMEHUU  BBIICIUTH
CYIICCTBCHHLIC n HECYHICCTBCHHBIC €ro IIPpHU3HAKH, MMPUYIUHHO-
CIIeZICTBEHHBIE CBSI3M. 3HaHUE 00 OOBEKTe NEeMOHCTpHpYyeTcss Ha (oHe
IIOHUMAaHUA €ro B CHCTEME }IaHHOﬁ HAayKM W MCKIUCHUITIIMHAPHBIX
cBazeil. OtBer (¢opmynupyercs B TepMHUHAX HAyKH, H3JI0XKEH
JIUTEPATYPHBIM SI3BIKOM, JIOTUYEH, JOKa3aTcJICH, ACMOHCTPHUPYET
aBTOPCKYIO NO3UIMIO CTYJEHTA.

46-50
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JlaH TIONHBIN, pa3BEpHYTHIM OTBET HA MOCTABJICHHBIA BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTE, TOKA3aTEIHHO PACKPHITHI
OCHOBHBIE TIOJIOKEHHS TEMbl; B OTBETE MPOCIEKHUBACTCS YETKas
CTPYKTYpa, JIOTUYECKasl MOCJIEI0BATEIbHOCTh, OTPAXKAIOIIAsl CYIIHOCTH
pacKpbIBa€MbIX TOHSATUH, TEOpPHH, sBJICHWH. 3HaHHE 00 OOBEKTE
JEMOHCTPHUpYETCS Ha (JOHE MOHUMAHUS €r0 B CHCTEME NaHHOW HAayKU U
MEXIUCUUIUITMHAPHBIX cBsi3el. OTBET U3JI0KEH JUTEPATYPHBIM SI3bIKOM B
TEPMHHAX Haykd. MOTyT OBITh JONYIICHBI HEAOYETHl B OMPEICIICHUU
MOHSATHM, WCHpPaBIEHHBIE CTYJIEHTOM CaMOCTOATEIBHO B Ipollecce
OTBETA.

41-45

JlaH TOHBIN, pa3BEepHYTHI OTBET HAa MOCTABJICHHBIA BOIMPOC, MOKAa3aHO
YMEHHUE BBIICIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIC MPU3HAKH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U. OTBET YETKO CTPYKTYPUPOBAH, IOTHYEH,
M3JIOKEH B TepMUHAX Hayku. OJHAKO OMYIIEHbl HE3HAYUTEIbHBIC
OIMOKKW WM HENOYEThl, HCIPABICHHBIE CTYJAEHTOM C IOMOIIbIO
«HABOJISAIIMX» BOMPOCOB IPENO/IaBATEIIS.

36-40

Jlan momHBIA, HO HEAOCTAaTOYHO IIOCIIEAOBAaTEIbHBIM OTBET Ha
MOCTaBJICHHBIM BOMPOC, HO TPH 3TOM I[IOKA3aHO YMEHHE BBIICITUTH
CYLIECTBEHHbIE W  HECYIIECTBEHHbIE IpPU3HAKKA W  IPUYUHHO-
CleICTBeHHbIC CBsI3U. OTBET JIOTHYEH M H3JIOKEH B TEPMHHAX HAYKH.
Moryt ObITb JomymieHbl 1-2 oOmMOKH B ONpPENEICHUH OCHOBHBIX
TIOHSTUHN, KOTOPBIE CTYJEHT 3aTPYIHSIETCS] HCIIPABUTH CAMOCTOSTEIBHO.

31-35

JlaH HEZOCTaTOYHO TMOJHBIM M HEAOCTaTOYHO pPa3BEPHYTBHIM OTBET.
Jloruka ¥ TOCJIENOBaTEIbBHOCTh H3JIOKEHHUS HMEKT HapyLICHUs.
JlonymieHbl OMMOKKA B PACKPBITUM TOHSATHH, YIOTPEOICHHH TEPMHHOB.
CTyneHT He cI0COOEH CaMOCTOSATENBHO BBIJCIUTh CYIIECTBEHHBIE U
HECYIIECTBEHHbIC IPU3HAKU U MPUYMHHO-CJIECTBEHHbIE CBSA3U. CTyAeHT
MO’KET KOHKPETU3UPOBaTh OOOOIICHHbIE 3HAHUS, JJOKAa3aB Ha MpUMepax
X OCHOBHBIE IIOJIOKEHHUS TOJIBKO C MOMOUIBIO Ipenogasarens. Peuesoe
oopmieHne TpedyeT NonpaBoK, KOPPEKIHH.

26-30

JlaH HETOMHBINA OTBET, JIOTUKA U TMOCIEA0BATEIIbHOCTD U3JI0KEHUSI UMEIOT
CyLIECTBeHHbIE HapymieHus. JlomymeHsl rpyOble OHIMOKH  MpuU
ONPEACIICHUN CYIIHOCTH PACKpPbIBAEMBIX IOHATHH, TEOPUM, SBICHHI,
BCIEJCTBUE  HEMOHMMAaHUs  CTYAEHTOM MX  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBO/IBI.
YMeHue pacKpbeITh KOHKpPETHBIE MPOSBIEHUS OOOOIICHHBIX 3HAHHWHA He
nokazano. PedeBoe odopmiieHne TpedyeT monpaBoK, KOPPEKIUH.

21-25

JlaH HEMmOJHBIA OTBET, MPEACTABISAIONINI CO00W pa3po3HEHHBIE 3HAHUS
M0 TEeME BOIMpPOCa C CYIIECTBEHHBIMU OIIMOKaMU B ONpPEICICHUSX.
[IpucyTcTBYIOT (parMeHTapHOCTH, HENOTUYHOCTh W3NOKeHUs. CTyneHT
HE OCO3HAET CBSI3b JAHHOIO TOHATHUS, TEOPHUH, SABJIEHUA C JIPYTUMHU
00BEKTaMU TUCHUIUIUHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpETH3aIUs U
JIOKA3aTeIbHOCTh M3JIOkKEHUs. Peub HerpamMoTHas. J[OMOJHUTENBHBIE U
YTOUHSIOIIME BOIPOCHI IPENOAABATENS HE IPUBOIAT K KOPPEKLMH OTBETA
CTY/ICHTa HE TOJILKO Ha MOCTABJIEHHBIA BOMPOC, HO U HA JPYryue BOMPOCHI
JIUCITATIIINHEI.

1-20

He IMOJIYYCHBI OTBETEI 110 0a30BEIM BOIIpoCaM AV CHUIIIIUHBI.

PesynpTupyromas oneHka omnpezaenserca B cooTBeTcTBUM ¢ [losokeHuem o OalulbHO-

PEUTHUHTOBOM CUCTEME OLICHKU 3HAHUU CTYJEHTOB.
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Metoauka GpopMHUpPOBAHNSA Pe3yNbTHPYIOLIEH OLEHKH:

B xone Teky1iero u pyOeKHOro KOHTPOIIS CTYIEHTBI MOTyT Ha0path 0-100 6arios:

1 -5 pyOexnas arTecranusi - MaKCHMAJIbHO 50 62717108, U3 HUX:

Ot 0 1o 25 6ayoB (pyOexxHas aTTecTalus) — KOMIIBIOTEpPHOE TECTUPOBAHUE WIIM MTUChMEHHAs
KOHTpOJIbHAsI padoTa;

Or 0 mo 25 OawioB (TeKymias OIlEHKa) — aKTHUBHAs paboTa 3a JaHHBIA TEepuoa Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSIX.

2-51 py0e:kHasi aTTecTAIUsI — MAKCUMAJIBLHO 50 6a/U10B, U3 HUX:

Ot 0 1o 25 6aymioB (pyOexkHast aTTecTalys) — KOMIIBIOTEPHOE TECTUPOBAHUE WIIH MTUChMECHHAS
KOHTpOJIbHAsl paboTa;

Ot 0 10 25 6am10B (TeKyIas OleHKa)— aKkTUBHAs PadoTa 3a JaHHBIA NIEPHUOJ] HA
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSIX.

[TpomexkyTOUHBI KOHTPOJIb:

3ader WM IK3aMeH:

3a OTBET Ha 3aueTe WU IK3aMeHe CTyeHT nonydaer 0-50 Gamos.

CTyneHThl, TOMYYUBIIME B XOA€ TEKYyIIEro M pPyOeKHOTro KoHTpods 56-100 Oamnos,
ABTOMATUYECKHU MOJIY4YarOT COOTBETCTBYIOIIYIO SK3aMEHAIIMOHHYIO OLIEHKY WM 3aueT. Eciu cTyneHT
He HaOupaeT 56 GayuioB Ui 3aueTa (9K3aMeHa), MM OH XOYeT MOBBICUThH CBOIO OLIEHKY Ha 3K3aMEHE,
TO OH MOYKET CJIaBaTh 3a4eT UJIM 3K3aMEH B IEPUOJI IK3aMEHALIMOHHON CECCHM.

PesynpTupyromas OIEeHKa pPacCUUTBHIBAETCS IO COOTBETCTBYMOLIEH (opMmyae ¢ ydeToM
TEKYIIEH yCIIeBaeMOCTH, PE3YyJIbTaTOB PYOEKHBIX aTTECTAIlMii M YCTHOTO OTBETA HA SK3aMEHE WM
3ayere.

IlIkana uToroBoii akageMuueckoii YCneBaeMOCTH CTYACHTOB 110 JTUCHHUIIJIMHE

Cucrema onenok COI'Y
dopma CymmMma Ouenka
KOHTPOJIA 0aJJI0B
86 - 100 OTIIUIHO
JK3aMeH 71-85 XOpOIIO
56-70 YJIOBJICTBOPUTEIILHO
3aubr 56-100 3a4TEHO
0-55 He 324YTEeHO
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IToxa3aTenu U KPpUTEPUHU OLIEHMBAHUS KOMIIETEeHIIHII HA Pa3JIMYHbIX ITanax X (pOpMHUPOBaAHUS,
ONMHUCAHME IIKAJ OLeHUBAHUS

YpoBeHb ¢chOpMHUPOBAHHOCTH KOMIIETECHIM A

«MuUHUMAJTbHBIA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 0a/1;10B)

«MUuHHMAJLHBIH
YPOBEHb»
(56-70 6a10B)

«Cpennuii ypoBeHb»
(71-85 6ayi10B)

«BbICOKHMH YPOBEHb)
(86-100 6a.10B)

Kovmnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposanbl. copmuposanul. chopmuposanul. cpopmuposanbl.
3HaHus OTCYTCTBYIOT, | ChopMupoBaHs 3HaHMsl  OOWIMpHBIE, | 3HAHUSA TBEpIBIE,
YMEHUS U HaBBIKU HE | 0a30BbIE  CTPYKTYpPHI | CUCTEMHBIE. apryMEeHTHPOBaHHbIE,
c(hOpMHUPOBAHEI. 3HAHUM. YmMmenus HOCSIT | BCECTOPOHHHE.
Ymenus PenpoayKTUBHBIN Ymenus YCIIEIIHO
(bparMeHTapHBI U | Xapakrep, IIPUMEHSIFOTCS K
HOCSAT HPUMEHSOTCS K | PELICHHIO Kak
PEenpOAYKTUBHBII PELICHUIO  TUIOBBIX | THMOBBIX, TakK |
Xapakrep. 3aJJaHUH. HECTaHJAPTHBIX
JlemoHCTpHpYy€ETCS JleMoHCcTpHpYyeTCcs TBOPYECKHUX 3aJaHUN.
HU3KHUH YPOBEHb | JOCTaTOUHBIN JlemoHCcTpHpYyeTCs
CaMOCTOSITEJIbHOCTH | YPOBEHb BBICOKHI YPOBEHb
IIPAKTUYECKOTO CaMOCTOSITEJIBHOCTH | CAMOCTOSITEIIbHOCTH,
HaBbIKA. YCTOHYHMBOIO BBICOKAs
IPAaKTUYECKOTO alalTUBHOCTb
HaBbIKA. [IPAKTUYECKOIO
HaBBIKA
Onucanue KpuTepues OlleHUBAHUS
OO6yuatronuiics OO6yuaromuiics Ob6yuatrouuiics OOyuarommiics
JEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYLIECTBEHHBIE | - 3HAHHUA | - 3HaHHE ul- riryookue,
npoOesbl B 3HAHUAX | TEOPETHUECKOTO MOHMMAaHNE BCECTOPOHHME u
y4yeOHOro MaTepuaia; | MaTepHuaa, OCHOBHBIX BOIPOCOB | apIryMEHTHPOBAaHHbIE
- JIOTTYCKAIOTCS | - HEMOJHbIE OTBETHI | KOHTPOIUPYEMOIO 3HAHUSA
NPUHIUNHATIbHbIE Ha OCHOBHBIE | 00bEMa IIPOrPaMMHOTO
OIIMOKKM TpU OTBETE | BOMNPOCHI, OIIMOKH B | IPOrPaMMHOIO MaTepHuana;
Ha OCHOBHBIE | OTBETE, MaTepuania; - NOJIHO€ TOHHMaHUE
BOIIPOCHI, HEJ0CTaTOYHOE - TBEpIble 3HAHHUA | CYILIHOCTH "
OTCYTCTBYET 3HAaHUE U | TOHUMAaHUE TEOPETUYECKOTO B3alMOCBS3HU
NIOHMMAaHHE CYIIIHOCTH MmarepHara. paccMaTpUBaeMBbIX
OCHOBHBIX TMOHSTHI U | U3JaraeMbIx -CII0COOHOCTD MIPOLIECCOB u
KaTeropui; BOIIPOCOB; yCTaHaBIIMBATh U | SIBICHUM, TOYHOE
-HETIOHUMaHHe - HEyBEpeHHbIE U | OOBICHATH CBSI3b | 3HAHHE OCHOBHBIX
CYILIIHOCTHU HETOYHbIE OTBETHl HA | IPAKTUKU W TEOPHH, | IOHATHH B pamKax
JIOTIOTHUTEIBHBIX JIOTIOTHUTEIIbHBIE BBISIBIISITD 00cyK1aeMbIX
BOIIPOCOB B paMKax | BOIPOCHI; IPOTHBOPEYHS, 3aJJaHUi;
3alaHuM; - HEJ0OCTAaTOYHOE | TTPOOIIEMBI h| - CIIOCOOHOCTH
- OTCYTCTBUE YMEHHS | BJIAJICHUE TEH/ICHIIMH Pa3BUTHS; | yCTAaHABIMBATh u
BBINOJIHSATh JIUTEPaTypoi, - TpaBWIbHBIE U | OOBACHATH CBSI3b
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MPaKTUYECKHUE PEKOMEHTOBAHHOM KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPUH;
3a/1aHus, IPOrpaMMon rpyOBIX omuooK, | - JIOTUYECKU
MPEyCMOTPEHHBIE U CIUILINHEL, OTBETHI Ha | IocJieJoBaTeIIbHEIE,
porpammoit - yMeHue 0e3 rpyObIX | OCTaBICHHBIC cojiepxKaTeNbHbIE,
JMCIUIIIMHEL, oIn0OoK peuaTth | BOIPOCHI; KOHKPETHBIE u
- OTCYTCTBHE | MPAKTUYECKUE - YMEHHE peuaTh | UCYEPIBIBAIOIINE
TOTOBHOCTH 3aJIaHus, KOTOpBIE | MPAKTUYECKHUE OTBETHI Ha BCE
(crocoOHOCTH) K | CIEQYET BBIIOJHUTD. | 3aJaHus, KOTOpBIE | 3aJJaHUsI, a TaKKe
JIUCKYCCUU U HU3KYIO CJIEIyET BBINOJIHUTD, | JOMOJHUTEIbHbIE
CTCIICHD - BJIQJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JIUTEPATYpPOil, AK3aMEHaTOPA;
PEKOMEHIOBAHHOMN - YMEHHME pelIaTh
MPOTrpaMMOit MPaKTUYECKUE
JUCILIUILINHEL, 3aJIaHus;
- HajIu4ue | - CcBOOOIHOE
COOCTBECHHOI HCIOJIL30BaHUE B
000CHOBAHHOM OTBETaX Ha BOMIPOCHI
IMO3HITUH 10 | MaTepuaIoB
00CcyX1aeMbIM PEKOMEHIOBAHHOM
BOIIPOCaM. OCHOBHOM Hu
Bo3moxHEI JOTIOJIHHUTEIIFHOM
HE3HAUYHMTEIIbHBIC JUTEPaTYpHL.
OTOBOPKH Hu
HETOYHOCTH B
PacKpbITHH
OTHEIBHBIX
ITOJIOKCHUH
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Onenka Onenka Onenka
«HEYIOBJICTBOPUTEN | «yJ0BJIETBOPUTEIbH «xopomo»/ «OTJINYIHOY /
bHO» /He 3a4TEHO 0» / «3aYTEHO» «3aYTEHO» GaAYTEHO»

9. YueOHo-MeTOAMYECKOE M HH(POPMAIIMOHHOE 00ecnieYyeHne T CIHIIMHbI

Jlureparypa
a) OCHOBHAas JiuTepatypa:

Ananutnueckas xumus. Jlaboparopusiii mpaktukym: IlocoOue ans By3os/ B.II. Bacunwes, P.II.
Mopo3oga, JI.A. Kouepruna; Ilog pen. B.I1. BacunbseBa. — 2-e u3z., nepepab. u gom. — M.: JIpoda,
2004. — 416 c.

BacunwseB B.II. Ananmutnueckas xumus: B 2 kH. KH.l. Tutpumerpuueckue u rpaBUMETpUYECKHE
METOJIbI aHaKM3a. Y4ueOHuK. — 4-¢ u3f., crepeoturn. — M.: JIpoda, 2005. — 366 c.

BacunseB B.II. Ananutnueckas xumus: B 2 kH. KH.2. ®OU3MKO-XMMHUYECKHE METOJBI AHAJIMU3A.
Y4eOuuk. — 4-¢ u3., crepeoruir. — M.: JIpoda, 2012. — 384 c.

BacwibeB B.I1., Koueprun JILA. u np. Ananutnueckast xumus. COOpHUK BOIPOCOB, YIPaXHEHUH U
3a51a4: mocoOue JIs BY30B. - 2-€ U3]1., lepepad. u gor. - M.: JIpoda, 2003. — 350 c.
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10.

11.

12.

OcHoBel ananutnueckoi xumuu. T. 1, 2 /Tlox pen. FO.A. 3onotoBa.— M.: Bricmas mkomna, 2012. —
359 ¢c., 504 c.

Hopoxosa E.H. IIpoxoposa I'.B. 3agauu u Bonpocsk! 1o ananutuyeckon xumun. — M.: Mup. 2001. -
267 c.

Jlypbe 10.1O. CrpaBounuk no ananmutudeckoit xumuu /HO.1O. Jlypwe. 6-¢ u3nanue, nepepal. u J1o11. -
M.: Anpsuc, 2013. -448 c.

0) OonoiHumeNbHAA TUmMepamypa

XaputoHoB IO.A. Ananutudeckas xumus (aHammtuka). B 2 ka. Ku. 1. O0mme Teopernueckue
ocHOBBI. KadecTBeHHBIN aHanu3. Y4eOHUK IS BY30B. - 3-¢ U3/, uchp. - M.: Beicm. mik., 2005. - 615
c.

XapuronoB F0.A. Ananutuueckass xumus (aHanutuka). B 2 ku. Ka. 2. KonuuecTBenHbiit ananms.
OU3NKO-XUMUYECKUE METOAbl aHalnu3a. Y4YeOHMK JJs BY30B. - 3-€ u3l. uchop. - M.: Beicmi. mik.,
2005. - 559 c.

Bepmunun B.M., BrmacoBa U.B., HukudopoBa N.A. Ananutudeckas xumus: YueOHuk. — CIIO:
UsznarenscrBo «Jlauby, 2017. — 428 c.

AnekcannpoBa, 3. A. AHanuTuueckass xumusi B 2 kaurax. Kaura 1. Xumudeckue MeToIbl aHAIM3a!
y4eOHHK M MPAKTUKYM Ui IPUKIagHOro OakanaBpuara / D. A. Anekcanapona, H. I'. NaiiqykoBa. —
M.: UsparenbctBo Opaiit, 2016. - 551 c. - ISBN 978-5-9916-6057-0. - https://www.biblio-
online.ru/book/0FA5271D-D78B-4716-8461-3E877250AAFS.

AnekcannpoBa, J. A. AHanuTuyeckas Xxumus B 2 kHurax. Kaura 2. OU3NKO-XUMHUYECKUE METOIbI
aHanM3a: y4eOHMK M MPAKTUKYM JUIsl mpuKiIagHoro OakamaBpuata / O. A. Anekcanapona, H. T
laiimykoBa. — M.: HsmarensctBo FOpaiit, 2016. -355 c. — ISBN 978-5-9916-6059-4. -
https://www.biblio-online.ru/book/930D773D-F7F8-4F62-AAA4-4C66F3ECIBA2

8) cospemenHble npogheccuonaibHvle 6a3bl OAHHBIX, UHPOPMAUUOHHBIE CRPABOYHbLE
cucmemul, I1eKMPOHHbBIE 00PA306aAMeNbHbIE PECYPCh

ObecnieueH AOCTYN K COBPEMEHHBIM NPOQEeCCHOHAIbHBIM 0a3aM JaHHBIX, MHPOPMAIMOHHBIM

CIPaBOYHBIM M ITOMCKOBBIM cUcTeMaM (Tpedyercs peructpaius B oudmunorexe COI'Y):

OnexTpoHHas OubnnoTeka quccepranuu u asropedeparos PI'b (OB1 PI'B) (https://dvs.rsl.ru).
OBC «YuuBepcurerckas oudmuoreka online» (https://biblioclub.ru).

OBC «Hayunas snexktporHas 6ubimmnoreka eLibrary.ru» (http:/elibrary.ru.)

VYuuBepcanbHas 0a3 nanHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

3bC «KoncynpTaHT cTyaeHTa». http://www.studentlibrary.ru

OBC «Opaiit» - oOpa3oBarenbHas cpena, BKIIOYAIOINIAS BUPTYaJIbHBIM YHTAIBHBIA 3all
y4eOHMKOB U y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAYIIMX By30B Poccuu 1mo BceM HarpaBiIeHUSIM
n cnenransHOocTsIM (WWwW.biblio-online.ru)

Nudopmanmonno-npaBoBoii mopran «I"apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema KoncynbranT [Tmroc (http://www.consultant.ru/).

rpoONME

o

o

~

CocTaB JIMIIEH3HOHHOTO M CBOOOIHO PaCNPOCTPAHAEMOI0 IPOrPAMMHOI0
o0ecreyeHusi, B TOM YHCJIe 0TE4eCTBEHHOI0 IPOM3BOACTBA

Ne i/m HaumMmeHnoBanue Ne norosopa (JiuueH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
1.
04.2016 .
2. Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
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https://www.biblio-online.ru/book/0FA5271D-D78B-4716-8461-3E877250AAF5
https://www.biblio-online.ru/book/0FA5271D-D78B-4716-8461-3E877250AAF5
https://www.biblio-online.ru/book/930D773D-F7F8-4F62-AAA4-4C66F3EC1BA2
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

04.2016 r.

AHTUBHpYCHOE
IMporpaMMHOC o0ecrieueHue
KasperksyTotalSecurity

Ne 17E0-180222-130819-587-185 ot 26.02.2018 mo
14.03.2019 r., npomnena go 2021 r.

[Iporpamma mist 9BM «bank
BOITPOCOB JIJIs1 KOHTPOJIS
3HAHUI»

Pa3zpaboTtka cory CBUIETENBCTBO 0

TOCY/IApCTBEHHOW PETUCTPAIMH MPOTPAMMbI IS
OBM Ne 2015611829 ot 06.02.2015 r. (6eccpouHo)

CiscoWebex- Cucrema
MIPOBEICHHS BEOMHAPOB.

00O Aiicrekaoroop Ne J[83-2020 ot 10.08.2020-
10.08.2021 r.

CucreMa ITIOMCKAa TEKCTOBBIX
3aMMCTBOBaHUN

No 795 or 26.12.2020 1. (meicTBUTENCH [0
30.12.2021 r.) ¢ 3AO «AnTu-ITnaruar»

«AaTumiaruar.BY3»

[TporpammHoe obGecneuenue | CBoboaHOE IpOrpaMMHOE obecreueHue
Ui penaktupoBanus | (beccpouno)
7. XUMHYECKUX  dopmya  ISis
Draw
Cucrema tectupoBanus | Ne 468 or 03.12.2013 r. MUII Cynrarymun P.T.
8. Sunrav WEB Class (6eccpouno)

2) MemoouuecKue ykazanus, pazpadomannsie cocmasumenamu Paboueii npozpammol

1. Heénora O.B. JlabopaTtopHbie pabOThI M0 aHATUTHYECKON XxuMHUH. KonnuecTBeHHBIH aHANU3. —
Bnamukaskaz: COI'Y, 1999. — 79 c.
http://dist-edu.nosu; http://Ims.nosu.ru

10. MarepnajbHO-TeXHHYECKOE OCHALLCHUE JUCIUIIIMHBI

[TpoBeneHNe MUCIUILUIMHBI 00ECIIEYeHO BCEM HEOOXOAMMBIM: JIaDOpaTOPHBIM OO0OPYIOBAHUEM,
npubopaMy, MaTepuaiamMH, ONEPAaTUBHBIM JIOCTYIIOM K COBPEMEHHBIM IpodeccHoHalbHBIM 0azaM
JTaHHBIX, UHHOPMALIMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM CHCTEMaM.

YHuBepcuTeT O00ECIeYrnBaeT BO3MOXKHOCTH CBOOOJHOTO HCIIOJNB30BAHHS KOMITBIOTEPHBIX
TexXHOJoruil. Bce KOMIBIOTEpHBIE KIACChl YHUBEpPCHTETa OOBEAMHEHBI B JIOKAIBHYIO CETh, CO BCEX
y4eOHBIX KOMIIBIOTEPOB UMEETCS BBIXOJ] B MIHTEpHET.

O6ecneunBaeTcs J0CTyN K HH(MOPMAIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YUTAIBHBIX 3aJIax K
CIIPaBOYHOM M HAy4HOM JIUTEpaType, K NEpUOJAMYECKHM H3JAHUSM B COOTBETCTBHUU C HaIlpaBICHUEM
noAroToBku. KoMIbloTepsl OCHAIEHBl HEOOXOIWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOIO
obecreueHusl.

Y4eOHble ayIMTOPUM 1JIsl MPOBeAeHUS 3aHATHI JIeKIMOHHOI0 THIIA, CEMHHAPCKOr0 THIIA,
TPYNNOBBIX M WMHANBHAYAJIBHBIX KOHCYJbTAIMHA, TEKYyLIero KOHTPOJISI W HPOMEKYTOUYHOI
aTrecTallii, a TaK/Ke CaMOCTOSITeIbHOW PadoThl 00y4YaKOLIUXCHA: MPENOAaBaTeNbCKUM CTON, CTYII,
CTOJIBI U CTYNbA Ui o0yyaromuxcs, kadeapa, KIaccHas J10CKa.

OO0opyaoBanme: MyJIbTUMEIUUHBIN KOMIUIEKC (IIPOEKTOP, IKpaH), HOYTOYK, KOJIOHKU C MPOTrPaMMHBIM
o0ecriedyeHrneM, BBIXOJAOM B CeThb VIHTEpHET M JOCTYOM B BIIEKTPOHHYIO HH(MOPMAIMOHHO-
oOpazoBarenbHyto cpexy COI'Y.
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IMporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
JIEMOHCTPAIIMOHHBIC U y4eOHO-HATJISIHBIE TOCOOUS (BUACOTIPE3CHTALIHS).

Jladoparopuss OOmieil, ¢pu3MUYecKoil W KO/UIOMJIHOW XHUMHUM Jsl TNPOBeAeHHUS] 3aHATHI
CEMUHAPCKOr0 THIA, JIA0OPATOPHBIX 3aHATHI, KYPCOBOI0 NPOEKTHPOBAHUS (BBLINOJHEHUS
KYPCOBBIX padoT), rPyNNOBbIX M MHAMBUAYAJbHBIX KOHCYJIbTAIUH, a TaKiKe CaMOCTOSITEIbLHOI
padoThI 00yYAKO M XCS
MPEoIaBaTeNIbCKUI CTOMN, CTYJ, CTOJBI U CTYJbS UIA O00y4aromuxcs, Ja00paTOpHbIE CTOJIBI, KIaccHas
JOCKa.

Oo0opynoBanmne: MynbTUMENUNHHBIN TpoekTop ¢ 3kpaHoM (Mynbstumenuiinbiii npoekrop OPTOMA
projector DX32, ¢ moToJIOYHBIM KperuieHneM u Hab. kabeneit — 1 mr. KommbroTep a/komin. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 11t. ¢ mporpaMMHBIM 00€CIICUCHHEM,
BBIXOZIOM B Ce€Thb VHTEpHET M JOCTYNOM B AJIEKTPOHHYIO WH(OPMALMOHHO-0O0pa30BaTEIbHYIO Cpely
Corvy.

IIporpammuoe odecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecrnieueHue s
penakTupoBanus xummudeckux ¢opmyn Isis Draw (beccpounoe I1O); Koncymbrant miroc; Cucrema
MIOMCKA TEKCTOBBIX 3auMCTBOBaHMI «AHTHIUIaruat BY3»; IIporpamma miiss OBM «bank BonmpocoB st
KoHTpos 3HaHwit»; [apant; Cisco Webex; JeMOHCTpAllMOHHBIE W Yy4eOHO-HATJISTHBIC TOCOOHS
(BuaeomnpeseHTaIHs ).

JlabopaTopHoe oGopyaoBanue: BriTsoknoit mkad - 1 mr. Monomep M-510 cranmapTtHblii — 2 1IT.
Komopumerp KOK-2MIT — 1 mr. Kamopumerp KJI-5 — 1mr. Pedpakromerp NPD 454B-2M ¢
nojceerkoir — 1 . [Tonspumerp kpyrosoit CM3 — 1 mr. Kongykromerp MAPK-603/1 — 1 mt. Becsr
naboparopusie CAS MWI120 — 1 mt. Becol nabopartopusie mnpenusuonusie ET-300I1 — 1 .
Anammzatop «9kcnept-001» — 1 mr. Tepmocrar HUBER — 1 mit. pH-metp «Annon-4100» - 1 wr. pH-
MeTp-MuiuuBobT™METp pH-150 MU- 1 mwt. Becbst AND HL- 1 mt. Becst WT-250- 1 mt. MarautHas
memanka [13-6110- 1. bans Boasnas - 1 mr. Mukpockon «Mup 2» - 1 mt. pH-merp pH-340 — 1 mir.
Lentpudyra OITH-3 - 1 mt. Heo6xoanMelit HaOOp XUMHUECKOH MOCY bl U PEAKTUBOB.

Komnblorepublii Kjgacc Ads NPOBeJCHHS TEKYIIEro KOHTPOJSi M IPOMEKYTOYHOM
aTTecTalli, a TAKKe CAMOCTOSATEJIbHOI padoThl 00yUYalOIMXC:
MPEIoIaBaTeNIbCKUI CTOJ, CTYJI, CTOJIBI M CTYJbS A7 0Oydarouuxcs, kadeapa, KiaccHas JOCKa.
OobopynoBanue: KomnbproTepsl I KOMIIBIOTEPHOTO Kjacca B KOMIUIEKTE - C MOpPOrpaMMHBIM
obecriedyeHrneM, BBIXOJAOM B ceTb VIHTEpHET M JOCTYOM B JJIEKTPOHHYIO HH(MOPMAIMOHHO-
oOpazoBarenbHyto cpeny COI'Y; uctounuku OecriepeboiHOTO TUTaHusA, [ppon, KoMMyTaTop IS Kjacca
D-Link DGS-10240, unrtepaktuHas gocka 78" (1702070/15112/11344/2+ npoektop Beno MX503.
IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecrnieueHue s
penaktupoBanus xumuuyeckux ¢opmyn Isis Draw (beccpounoe I1O); Koncynprant mmtoc; Cucrema
MOMCKa TEKCTOBBIX 3auMCTBOBaHUH «AHTuIaruat BY3y; Ilporpamma ans 9BM «bank BompocoB i
KOHTpoJisi 3HaHui»; [apant; Cisco Webex; JneMOHCTpanMOHHBIE MW Y4eOHO-HATJISAHbIE TOCOOUS
(BUaeonpe3eHTaLNs).

EI/IﬁJII/IOTEKa, B TOM 4YHCJIe YNTAJTbHBIA 3aJ1: CTOJBI U CTYJIbA OJId o6yqa}0mnxcsf, KOMITBIOTEPbI
B KOMIUICKTEC C INpOTrpaMMHBIM O6CCI‘IC‘1€HI/IGM, BBIXOJOM B CCTh I/IHTCpHeT " OOCTYIIOM B 3JICKTPOHHYIO
nH(popMannoHHo-o0pazoBaTenpHy0 cpeny COI'Y.
IMporpammuoe obecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
KoncynbranT mmoc; [apant; Cisco Webex.
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OBbC «Yuuepcuretckas oudaunorexka ONLINE» https://biblioclub.ru
OBbC «Koncynsrant cTyaenta»  http://www.studentlibrary.ru
3BC «Opaiit» www.biblio-online.ru

11. JInct 00HOBJIEHMSI/aKTYyAJIM3ALM A

1. IIporpamma akryanusupoBana (2018-2019 yyeOubliii roxu).

1. AxTyanu3upoBaH CIIUCOK OCHOBHOM M JIOTIOJHUTEIBHOM JTUTEPATYPHI.

2. AXTyanu3upoBaH TMEpEeuYeHb JMIEH3UOHHOTO M CBOOOJHO PAaCIpPOCTPAHIEMOTO IMPOTPAMMHOIO
o0ecrnieueHus.

3. Buecennl pgomnonmHeHUss B pasngen «MarTepHanbHO-TEXHHYECKOe O00ECleueHUe TUCITUTLIAHBI
(MoyIIsT)».

4. VYureHbl u3McHEHUs, BHeceHHble B «llomokeHne o OaTBHO-PEUTHHIOBOW CHCTEME OIICHKH
YCIIEBAEMOCTHU CTYIEHTOBY.

5. VYuTeHbl U3MEHEHHUS, BHECEHHbIE B CBSI3U CO CMEHOM yupenurtens (IpUHAT HOBBIL  YcraB
@denepanbHOr0  roCyIapCTBEHHOrO  OOPKETHOTO  00pa3oBaTEIbHOIO  YUPEXKIEHUS  BBICIIETO
obpazoBanus «CeBepo-OceTHHCKHI TOCYAapCTBEHHBIM yHUBepcuTeT MMeHH Kocra JleBanoBuua
XerarypoBa» (yTBEpKAECH IpuKa3oM MuHHCTEpCTBAa HayKH W BhICIIEro oOpa3zoBaHMs Poccuiickoii
®enepauuu ot 28.11.2018 r. Ne 1069).

6. W3menen maker PII/I, oOHOBiIEeHBI 0Opa3oBaTeibHblE TEXHOJOTUU AUCLUUIUIMH Npoduis, yueOHO-
METOAMYECKOE U TporpaMMHOEe obecrieueHne obOpasoBarenbHoro mpouecca (ITomoxxenune o
pa3paboTke M pealu3allid OCHOBHBIX NpodecCHOHANbHBIX oOpa3oBarenbHbIX mnporpamm COI'Y
(mpuka3 Ne 382 ot 28.12.2018 1.).

BHecenHble W3MEHEHHsS U JIONOJHCHHS YTBEP)KICHBI Ha 3acelaHuu Kadeapbl oOmed wu
Heopranuyeckor Xumuu (mpoTokost Ne 14/17-18 ot «28» urons 2018 r.)

3aB. kadeapoii Ky6anosa JI.M.
Ono6peHsl COBETOM (DU3UKO-TEXHUIECKOTO (haKysapTeTa (MpoToKoI No OT «___ » 2017 r.)
[Ipencenarens Teaypu U.B.

2. lIporpamma akryaauzupoBana (2019-2020 yueoOnsblii roa).

1. AkTyanu3upoBaH CIHMCOK OCHOBHOMW U JOIOJIHUTEIBHOM JINTEPATYPHI.

2. AKTyanu3upoBaH IEpedYeHb JIMIEH3MOHHOIO M CBOOOJHO pPAaclpOoCTPaHsIeMOro IpOrpaMMHOTO
obecreyeHusl.

3. Baecensl pomonHeHHs B pa3gen «MaTepuanbHO-TEXHUYECKOe O0OecreueHre JIUCIHUILTUHbI
(MoyIst)».

4. BneceHbl H3MEHEHUS, ¢ yuyeToM ycTtaHoBIeHHOTO B COI'Y BHYTpeHHEro periaMeHTa 3JeKTPOHHOTO
oOyueHUsT M HCIIOJIb30BAHUS JMCTAaHLMOHHBIX oOpa3zoBaTenbHbIX TexHosoruil (Ilomoxxenune o6
3JIEKTPOHHOM O0YYEHHMH U AMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruax B ®I'bOY BO «COI'Y»
(mp.Ne 49 ot 25.02.19 r.). Hauano paGotsl noprana guctanuuonHoro odydenus COI'Y Ha HOBoOI
obpasoBatenpHOU TaThopme (Ims.nosu.ru).

BHecenHble M3MEHEHUsT W JOINOJHEHHs YTBEPXKICHbI Ha 3acefaHuM Kadenpbl oO0med u
Heopranuyeckoil xumuu (mporokosn Ne 15/18-19 ot «28» uronst 2019 r.)
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3aB. xadeapoit Ky6anosa JI.M.

OnoOpeHbl coBeTOM (HPU3UKO-TEXHUYECKOTO (haKyiabpreTa (IpoToKos No OT «___ » 2017 r.)

IIpencenarens Teaypu 1.B.

3. Ilporpamma akryaausupoBana (2020-2021 yyeOHblii rox).

1. AxTyanu3upoBaH CIIUCOK OCHOBHOM M JIOTIOJIHUTEIBHOMN JINTEPATYPHI.

2. AXTyanu3upoBaH TMEpEeuYeHb JMIEH3UOHHOTO M CBOOOJHO PAaCIpPOCTPAHIEMOTO IMPOTPAMMHOIO
o0ecrnieueHus.

3. Buecennl pgomnonmHeHUss B pasgen «MarepHanbHO-TEXHHYECKOE O00eCleueHHe TUCITUTLIAHBI
(MoyIIst)».

BHeceHHble W3MEHEHHMs M JIONOJIHEHHWsS YTBEpXKAEHbl Ha 3aceflaHud  Kadenpsl oOmeld u
Heopranndeckoi xumuu (mpotokon Ne 13/19-20 ot «17» urons 2020 1.)

3aB. kadeapoii Ky6amora JI.M.
OnoOpeHbl COBETOM (DU3UKO-TEXHUYIECKOTO (haKyspreTa (MpoToKoI No OT «___ » 2017 r.)
IIpencenarens Teaypu U.B.
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