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1. IEJIM OCBOEHMUSA JUCIHUIIVINHbI

Lenb10 0cBOCHNSI JUCHUIIMHBI KAHAIUTHYECKAS XUMUSD» SABJISAETCS !

- 00ydeHue CTyJICHTOB TEOPETUUECKUM U MIPAKTUYECKHUM OCHOBaM XUMHUYECKHUX, (PU3UKO-
XUMHUYECKHUX U PU3NICCKIX METOJIOB KOJIMYSCTBEHHOTO aHAIIN3a U UACHTU(DUKAINH BEIIECTB.

- HAa OCHOBAHMU TOJYYEHHBIX TEOPETHUUYECKUX 3HAHMM W MPAKTUYECKOTO OBIIAJCHUS
METO/JaMHM aHajM3a, a TakKXKe METOJaMU pacyeTra pe3yJbTaTOB »SKCIEPUMEHTa, HAy4YUTh
CTYJICHTOB TMpPaBWJIbHO BHIOMpPATh METOABl HCCIECJOBAHMS BEIIECTB B COOTBETCTBUU C
MOCTaBIICHHOW TIiepe]] HUMHU MpoOIeMol, pa3paboTarh CXxeMy aHainmu3a, MPAKTUYECKH MPOBECTH
€ro ¥ UHTEPIPETUPOBATH MOJTyUYEHHBIE PE3YIbTATHI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuuiuinHa «AHaTUTHYECKasi XUMUSA» OTHOCUTCS. K OCHOBHOM 4acTH AUCLUIUIMH bioka
1; uzyuaercs B 4 u 5 cemecTpax.

Tab6auuna 2.1.

Ca3b AUCIHUIIJIMHBI «AHAJTUTHYECKAS] XHMHSI» C NpeaAeCcTBY OIMMH
AUCHUIIVIMHAMHU U CPOKH UX U3YYCHHUSA

Kon JIMCLUIUINHBL, IPEAIECTBYIOINE IUCIUIIIUHE Cemectp
JIMCIATUTAHBI «AHAINTHYECKAST XUMUSD)

b1.0.12 MaremaTuka 1,2

b1.B.04 duznka 1,2

b1.B.02 WNudopmaruka 1

b51.0.06 Heoprannueckas xumus 2,3
b1.B.JZIB.06.01 |2nemeHTapHBIi Kypc XUMUU 1

Taoauma 2.2.

Css3pb AUCHHUIIJIHHBI «AHaIUTHYECKASA XHUMHUSD» € NoCJaCAYIOIIMMHA JTUCHUINIJIHHAMMY H
CPOKH UX U3YYCHHUSHA

Kon JMCIMIUINHBI, CIIETYIOIINE 3 TUCIUIIIIMHON Cemectp
JUCLIUTLIMHBI «AHaIUTHYECKAsT XUMUS
b1.0.07 Opranndeckasi XUMUs 6,7
b1.0.08 dusnyeckas XUMU 6,7
b1.B.07 BrIcOKOMONIEKYIIApHBIE COETUHEHUS 8

b1.B.1B.06.01 |Teoperuueckne OCHOBbI HEOPIraHUYECKONH XUMUU

8
b1.0.28 dusnueckye METOOEI HCCIIEIOBAHUS 6
8

b1.B.JIB.03.01 Konnmougnas xumus




B pe3yjabTaTre 0CBOCHUA JUCHUIIVIMHBI CTYACHT A0JIXKECH

3HATh:
J MECTO aHAIUTUYECKOM XUMUU B CUCTEME HayK;
o CYILIECTBO PEAKLIMI U IPOLIECCOB, UCIIOIb3YEMBIX B AHAIIUTHYECKOW XUMUU;
. pacueTbl BeaMuuMHBl pH CHJIBHBIX M CIHA0BIX AIIEKTPOIMUTOB, OydepHbIe
pPacTBOPBI U UX CBOWCTBA;
J BIIMSIHUE MOHHOW CUJIBI HA AaKTUBHOCTH HOHOB;
J pacuetsl pactBopumoctu IIP, BecoBoro coxmepkaHusi, KOHLEHTPALHMU IIPU

IIPUT'OTOBJICHUHN U COACPIKAHUHU BEIICCTB.

yMeThb:
o OPUMEHSTh B MPAKTHUYECKON NEATEIbHOCTH XMMHUYECKHE METOJbl aHaIu3a
JUTSL KOHTPOJISl KAYECTBEHHOTO M KOJTMYECTBEHHOTO COCTaBa BEIIECTB;
o MIPOBOJIUTH AHAJIU3 MHOTOKOMITIOHEHTHBIX CMECEH ;
BJIa/IeTh:
J METO/I0JIOTHEN BBIOOpa METOIOB aHAJIN3a, UMETh HABBIKUA WX IPUMEHEHUS;
o METPOJIOTUUYECKMMHU METO/IaMH aHAJIN3a;
J OCHOBaMH TEOPUHU aHATUTHYECKON XUMUU,
[ ]

HaBbIKaMMU XHMHUUYCCKOT'O OKCICpHUMCHTA, OCHOBHBIMH AHAJIUTUYCCKUMU
MCTOJaMH1 UCCIICAOBAHUA XUMHWYCCKUX BCIICCTB U MaTCPHUATIOB,

o HaBbIKaMU paboOThl Ha COBpPEMEHHOW y4eOHO-Hay4dHOH ammapaType Hpu
IIPOBEJEHUHN XUMUYECKOTIO IKCIIEPUMEHTA;
. YMEHHEM MPABWIBHOTO OOBSICHEHUS PE3YJIbTaTOB IKCIEPUMEHTA, €CIH Jaxe

pe3yibTaT OTPULIATENIbHBIN;
*  METOAAaMHU OKa3aHUs MEPBOI MOMOIIM MPH HECYACTHBIX CIIydasX B XUMHUYECKOU
naboparopuun

3. KOMIIETEHIIMHU OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUA YYEBHOU JUCIHUATIJIAHDI.

[Tporiecc u3yvyeHus: AUCUUIUIMHBI HAMIPABJICH Ha (OPMUPOBAHUE AIEMEHTOB CIEIYIOIINX
komriereHnmii B cooTBeTcTBUU ¢ PI'OC BO um OIIOIl BO mo panHOMY HampaBJICHHUIO
MOArOTOBKH:

Kon HaumenoBanne Nupukarop B pe3syabTaTte ocBoeHus
KOMIeTeHI KOMIIEeTeHIIN U JOCTUKEHHSA AUCHUILIMHBI 00yYalomuiica
HH KOMIIeTeHIINH HOJIKeH:

Yuueepcaﬂbnbw Komnemernuyuu u uubukamopbl Ux 00CmMuICeHus

YK-1 CnocobeH ocymec- | YK-1.1. Aranmsupyer 3HaTh:

TBJAATH NOUCK, KPH- | 33]a4y, BbIIEIAS €€ - IOHATHUE U KIIacCU(PUKaALUS
THYECKHIl aHanmu3 M | 6a30BbIe COCTABIIAIO- CHCTEM;

cHHTe3 HHpopmanuu, | mue; - CTPYKTYpY U 3aKOHOMEPHOCTH
NPUMEHSATh cucrem- | YK-1.2. Onpenenser, (YHKIIMOHUPOBAHHS CHCTEM;
HbIIl MOAX0Q /ISl pe- | HHTEPIPETHPYET U - 0COOEHHOCTU CUCTEMHOIO
HIEHUsl TOCTABJICHHBIX | pPaH)XUpPyeT HHPopMa- HOAX0/a B HAYYHOM [TO3HAHHU;

3aaa4d 10, TPEOYEMYIO JJIs - IOHSTHE O CUCTEME, €¢ LETIAX,




pelieHus MOCTaBICH-
HOM 3a7a4M;

YK-1.3.
OcyIecTBIIsSIeT MOUCK
MHpOpMAaLUK IS pe-
HICHUS TOCTaBJICHHON
3a7a4M 10 Pa3INIHBIM
THIIaM 3aIIPOCOB;

YK-1.4. IIpu 06paboT-
K€ HH(POPMAIMU OTIIH-
gaeT (akTHl OT
MHEHHIA, UHTEpIIpe-
Talui, oIeHOK, Gop-
MHUpPYET COOCTBEHHBIC
MHEHHS ¥ CYXKJICHNS,
apryMEeHTUPYET CBOU
BBIBOJIBI H TOUKY
3peHus;

YK-1.5
PaccmarpuBaet u
MpeIaraeT BO3MOXK-
HBIE BapUAHTHI pellle-
HUS TTIOCTaBJICHHOMN
3aJa4M, OLIEHUBas UX
JIOCTOMHCTBA U HEIOC-
TaTKH.

3ajayax ¥ OOIIMX MPUHIHIAX;

- OCHOBHbIE TEXHOJIOTHH IIOMCKA U
cbopa napopManuy;

- (hopmaThl mpeACTaBICHUS
HH()OpPMAITUU B KOMITBIOTEPE;

- IPaBUJIA UCIIOJIB30BaHUSL CPEICTB
CBSI3H;

- UH(QOPMAIIMOHHO-TTIOUCKOBBIE
CHCTEMBI U 0a3bl JaHHbIX;

- TEXHOJIOTHIO OCYILECTBIICHUS
novcka nHpopMaIuy;

- TEXHOJIOTHIO CUCTEMAaTU3allH
MOTy4YeHHON MH(OPMAIIHH;

- COCOOBI CTaTUCTUYECKON
00pabOTKN TaHHBIX, IPEICTAB-
JICHHBIX B Pa3JIMYHBIX U3MEpPU-
TENBHBIX [IKAJIaX U aHAIIN3
MOJTYYEHHBIX PE3YIBTATOB;

- BUJIBI U OPMBI pabOTEHI C
MEeIarornueckoi U Hay4Hou
JIUTEPATYPOM;

- TpeOOBaHMs K 0(OPMIICHHIO
oubmmorpaduu (crMcka aurepary-
pBI).

Ymersn:

- paboTath ¢ HHPpOpPMAIIHEH,
[IPEACTABJICHHON B PA3JIMYHOMN
opme;

- 00pabaTeIBaTh TAaHHBIE CPEICT-
BaMH CTaHJIApPTHOTO MPOrPaMMHOTO
obecreueHus;

- CHHTE3UpOBaTh MH()OPMALHIO,
NPEICTABICHHYIO B Pa3IMYHbIX
WUCTOYHUKAX; -

- BEIOUpPATh UCTOYHUKU
MH(OPMaLUH, a/IeKBATHbIE
MOCTaBJICHHBIM 3a]]a4aM U
COOTBETCTBYIOLINE HAYYHOMY
MHUPOBO33PEHHIO;

- OCYILIECTBIISTH IOUCK
WHpOpMAITUH;

- HHTEPIPETUPOBATh U
pamKUpoBaTh HHHOPMALIHIO,
TpeOyeMyIo IJIs PEeIIeHHS
[IOCTaBJICHHON 3a/1a4u.

Baapers:

- IEPCOHANBHBIM KOMITHIOTEPOM H
MOUCKOBBIMH CEPBUCAMH;

- METOJIUKaMH aHaJUTHUKO-
CHUHTETHUYECKON 00paboTKH
WHPOPMAITUH U3 PA3THYHBIX
MH(POPMALIMOHHO-TIOUCKOBBIX
cucteM (IpeaMeTU3aIus,
aHHOTHpPOBaHUE, peepupOBaHHE).




IIpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

NK-5 Cnoco0en nmpuodpe- IIK-5.1. 3naet ocHOBBl | 3HATh: OCHOBHBIE METOJBI
TaTh HOBbIE 3HAHMSI € (byHIaMEeHTaIbHBIX UCCIIeIOBaHUs B 00JacTH
HCMOJIB30BAHNEM COB- | Pa3[esioOB MaTEMAaTHKK, | OPTaHUYECKONH XUMHH.
PeMEHHBIX HAYYHBIX (GU3UKHU, XUMUH, HAYK YMeTb: MPOBOIUTH CUHTE3 U
METO/I0B H BJIaJeHue o 3emJie u Ouosoruy, aHaJTN3 XUMHYECKHX
HMH HA YPOBHE, HE00- | HEOOXOOUMBIE B COEIMHEHHH C HCII0Ib30BaHUEM
XOMMOM /17151 pelieHusi | TpodeccHoHaIbHON METOA0B MaTeMaTHIECKOrO aHaJIu3a
3aa4, HMEIOLIHUX ec- JeSITeTbHOCTH, W MOJICTIMPOBAHMsI, OCHOBHBIX
TeCTBEHHOHAYYHOe BO3MOKHOCTH H 3aKOHOB (PU3UKH ISl PEIICHUS
cojiep:KaHUe U BO3HM- 001acTH IPUMEHEHUS 3a1a4 mpoeccnoHaIbHOM
KAIOLIUX NMPH BBINOJI- METO/IOB JeSITeIBHOCTH.

HeHuu npodeccuo- 9KCTIEPUMEHTAIILHBIX Baaners: HaBBHIKaMu
HAJIbHBIX yHKIUIH. HCCIIE0OBAHUN B MJIAHUPOBAHUS IKCIIEPUMEHTA,
¢dusnke. 00pabOTK! 1 UHTEPIIPETAIIUN
MK-5.2.Ymeer 9KCIIEPUMEHTANIBHBIX TaHHBIX PU
WCTIOJIb30BaTh PELICHNH 3a1a4 XUMUYECKONH U
OCHOBHBIE 3aKOHBI (bu3nuecKoi HaIPaBICHHOCTH.
€CTECTBCHHOHAYUYHBIX
JUCHUTUIAH TS
00BSICHEHUS
9KCIIEPUMEHTAIIBHBIX
PE3yIbTATOB;
MPUMEHSTh METO/IBI
MaTEeMaTHYECKOTr0
aHanm3a u
MO/JICJIMPOBAHHS,

OCHOBHBIX 3aKOHOB
(GU3UKY [T pelIeHus
3a7a4
npodecCHOHANTEHON
JIeSITeTIbHOCTH;
IK-5.3.Bnaneer
METO/IaMHU
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
UCCIIEIOBAHUS;
HaBBIKAMU
MPUMEHEHUS
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JHCIHIUIAH B
poheCCHOHATBHON
JIeSITEIIbHOCTH.




IK-6

Crnoco0eH  MCHOJB30-
BaTh COBpeMeHHbIe
KOMINbIOTEPHbIE  Tex-
HOJIOTUM TIPH NJIAHM-
POBAaHUM  HCCJIe0BA-
HUH, TMOJYYeHUM H
o0padoTke pe3yJabTa-
TOB HAYYHBIX OJKCIIe-
puMeHTOB, cOope, 00-
padoTke, XpaHeHNH,
NpeACTABJIEHUM M Tie-
peaade HAy4YHOH HH-
dopmaunu.

K-6.1. 3Haer OCHOB-
HbIE METOMbI, CLIOCOOBI
U CpencTBa TMOJdy4e-
HUS, XpaHeHus, oOpa-
0OTKM  pEe3yibTaTOB
HAy4YHBIX JKCIIePH-
MEHTOB C MOMOIIBIO
COBPEMEHHBIX  KOM-
MBIOTEPHBIX TEXHOJO-
rum

MK-6.2. Ymeer momy-
JaTh W 0OpabaThIBaTh
pe3ynbTaThl HAyYHBIX
9KCIEPUMEHTOB C TIO-
MOIIIEI0 COBPEMEHHBIX
KOMITBIOTEPHBIX  TeX-
HOJIOTUH;

I1K-6.3. Brnaneer
METOAAMU peruct-
pauuu H  HOpOrpam-

MHBIM  OOecIieYeHHEM
Uit 00paboTKu  pe-
3yJIbTATOB  HAyYHOTO
IKCIIEPUMEHTA.

K-6.3. Ymeer
MONYYaTh 1
o0pabaTrIBaTh
pe3yIbTaThl HAYYHBIX
JKCTIEPUMEHTOB C

IIAaarAarIIT YT

3HAaTh: OCHOBHBIC TCHACHLINH
Pa3BUTHS COBPEMEHHBIX UH(POP-
MAI[UOHHBIX TEXHOJIOTHH,
COBpPEMEHHBIE CIIOCOOBI TPUMEHE-
HUSI KOMIIBEOTEPHBIX TEXHOJIOTHI B
00y4YEeHHUHU W HAYYHBIX HCCIIEI0Ba-
HUSIX; OCHOBHBIE BO3MOKHOCTH
BBIYUCITUTEIBHBIX CHCTEM;
CpeJCTBa TeJICKOMMYHHKAIIMOHHOTO
JOCTyMa K UICTOYHUKAM Hay4YHOH
WHOPMAIUK; BO3MOKHOCTH

cetu Internet 1 opranuzanuu
omnepaTuBHOTO oOMeHa wHpopMa-
Uel MEeXAY UCCIIe0BATEIbCKIMU
rpyIaMu; TIPUMEHEHHE METOIOB
MaTeMaTHYECKOTO MOJICITUPOBAHHUS
B HAay4YHBIX UCCJICAOBAHUAX C UC-
MOJIb30BaHUEM MAKETOB MPOTPaMM
00pabOTKN TaHHBIX, TOTOBBIX
NPUKJIAJHBIX IIPOrPaMMHBIX
KOMIUIEKCOB B 00J1aCTH XUMHUU H
CMEXHBIX HayK, C BEIOOpOM
METOJIOB PEIICHUS TTOCTABICHHOM
3aJ]auu; CUCTeMbI cbopa, 00padoTKH
W XpaHEHUs XUMUYECKOH UHPOp-
MAIMH; YCTPOWCTBO U MPHHIUITBI
00paboTKu uHpopMaLuu
CUCTCMaMu MyJIbTUMEIUaA, C
HCTIOJIb30BaHUEM CHCTEM JICTIOBOM
rpad UK, THTErPUPOBAHHBIX
CUCTEM IJId IPOBEACHHA MaTEMa-
THYECKUX U HHKCHEPHO-TEXHUYEC-
KHX pacyeToB; OCHOBBI Web-
Ju3aiiHa, nupoBOi 3amucu
WHpOpMAITUH;

- OCHOBBI MATEMATHYECKOTO
MOACIIUPOBAHUSA U TNIAHUPOBAHUSA
XMMHYECKOTO IKCTIEPHUMEHTA,
OCHOBBI KBAHTOBO-XUMHYECKOTO
MOJICITUPOBAHUS M TEXHUKH UX
MPOBEICHUS,;

- BO3MOXXHOCTH IPUMEHEHHS
KOMITBIOTEPHBIX METOJIOB
00paboTku HH(pOopMAaIUU

IIPY PELICHUH HAYYHO-
WCCIIEI0BATENbCKUX 3aa4

Ymersn:

- UCTIOJIB30BaTh COBPEMEHHbBIE
KOMITBIOTEPHBIE TEXHOJIOTUHU U
CpeICTBa I0CTYyMa K HCTOYHUKAM
HAYYHOUW UHQOPMAIIH, METOIBI
MaTEeMaTHYECKOTO MOJICTTHPOBAHUS
(c uCTIONBb30BaHKUEM MTAKETOB
nporpamMm o0pabOTKU JaHHBIX);

- IPUMEHSITh TOTOBBIE
MPUKJIATHBIC POrPAMMHBIC
KOMILJIEKCHI B 00JIaCTH XUMHUU H

AN LANYATIT INZ YTAXIYA TITIC




4. OFBEM JINCIIATIMHBI 1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.
O0beM IMCHMIJIMHBI M BUABI Y4e0HOI padoThI
Bup yueOHoii padoThl Bcero yacos | 4 cemectp 5 cemecTp
OO0miast TpyA0€MKOCTh TUCIUILIUHBI 468 252 216
AyauTOpHBIE 3aHATHS 330 204 126
Jlexumu 144 90 54
JlaGopaTopHblie 3aHITHS 186 114 72
CamocrosrenbHas padora cryaertoB (CPC) 111 48 63
Kontposb 27 - 27

5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHATUN

5.1. CTpyKTypa U cofep:kaHHe AUCHUIITITHHBI

Taoauna 5.1.

OO01ast TPyI0EeMKOCTh TUCHUIUIMHBI COCTaBMsAET 13 3aueTHBIX equHumIl, 468 yacoB

Bunbr
Ne % y4eOHO#l paboThI dopma TeKyI1ero KOHTPOJIs
Paznen aucuumimHb o}
n/n 3 ek | mabop. |CaMOCTOAT. YCIIEBAEMOCTH
@)
nuu | paboTel | pabora
1 | Bsenmerne 4 2 - 6
MeTtponoruueckue OCHOBBI 12 18 6 TecToBbIi KOHTPOIIb
2 | XuMHYECKOro aHATH3a
4
TuIbl XUMHYECKUX PEaAKITHit 12 18 6 Kontponbnas pabora 1
3 | B ananuTHUECKOI XUMHK TecToBbIl KOHTPOJIb
4
MeToabl OOHApYKEeHUS U 16 18 6 KonrtponsHas padora 2
4 Maentudukanuy. MeToas! BbI- TecToBbIli KOHTPOJIb
NeNeH s, pa3ieIeHus 1
KOHIICHTPHUPOBAHUS 4




Xpomarorpapuieckue 16 20 8 KonTponbhas pabora 3
S | Meroxp! aHanm3a 4
5 ['paBUMETpUUYECKUN METOJ 16 20 8 TecToBbIl KOHTPOIIL
aHaIM3a 4
TuTtpuMeTpuuecKrue METO bl 16 20 8 TecToBBIl KOHTPOIIb
7 | ananuza 4
Uroro 9 | 114 48

3a 4 —i1 cemecTp

DNEKTPOXUMHUYECKHE 12 12 Konrponsnas pabdora 4
1. | MeToxasl aHaIU3a 5 13

CriekTpocKonuuecKue 10 12 TecToBbIi KOHTPOIIb
2. | MeToabl aHaJIn3a 5 10

Mertoabl aTOMHOM 10 12 TecToBBI KOHTPOJIb
3. | cmekTpockonuu 5 10

MeTto1b1 MOJIEKYISIPHOM 10 12 KonTponbnas padora 5
4. | CIEKTPOCKOIHNHU 5 10

[pyrue ¢pusznueckre METO bl 6 12 TecToBbI KOHTPOIIb
5. | aHanm3a 5 10

[TpoGooTGop 1 mpobdomoa- 6 12
6. | rotoBka.OCHOBHBIE OOBEKTHI | 5 10 TecToBbIl KOHTPOJIb

aHaym3a
Hroro 54 | 72 63

3a 5-11 cemecTp

Bcero: 144 186 111

5.2. Conep:kanne TUCIHHUIIHHBI «AHAJTHUTHYECKAST XUMUD»
1.BBenenue

IIpenmer aHanIUTUYECKOM XUMHH, €€ CTPYKTypa. METOMOJIOrM4eCKue  aCIIeKThI
AHAJIMTUYECKOM XHUMHHU; €€ MECTO B CHCTEME HayK, CBS3b C MPAKTUKON. 3HAYEHUE
AQHAJTUTUYECKOM XUMHUU B Pa3BUTUU €CTECTBO3HAHHUS, TEXHHKH, 3KOHOMUKH. (OCHOBHBIE
aHAJTUTUYECKUE TIPOOJIEMBl: CHWXXEHHE TIpenesia OOHApY)KEHHUs, IIOBBIIIICHUE TOYHOCTH U




U30MPaATETbHOCTH, SKCIPECCHOCTH aHalIM3a; aHanu3 0e3 pa3pylIeHHs; JOKAJbHBIA aHaIu3;
JUCTAaHLIMOHHBIA aHanu3. Buzapl aHamm3a: M30TONHBIN, 3JIEMEHTHBINA, CTPYKTYpPHO-TPYIIIOBOU
(yHKIIMOHANBHBI), MOJNEKYISAPHBIN, BEIIECTBEHHBIN, (a30BbId. XUMUYECKHE, (PU3NUECKUE U
Ouosornyeckre MeToIbl aHanu3a. Makpo-, MUKpO- U YIbTPaMUKPOAHAIIN3.

OcHOBHBIE 3TaIlbl pa3BUTHSI AHATUTHUECKON XUMUU. COBPEMEHHOE COCTOSIHUE U TEHICHIIUU
pa3sBUTHs AHAIMTHUYECKOM XWUMHUHU: HHCTPYMECHTANW3ALUsA, aBTOMATHU3alMs, MaTeMaTH3alus,
MUHHATIOPH3AIMS, YBEIHUCHHE JOIH (PU3HMUECKHX METOAOB, MEPEX0]l K MHOTOKOMIIOHEHTHOMY
aHaJIN3Y, CO3/I1aHNE CEHCOPOB U TECT-METO/0B.

2.MeTposioru4ecKue OCHOBbI XUMHYECKOT0 AaHAJIN3Aa

OcHOBHBIE METPOJIOTUYECKHE MOHITHUS U IMPE/ICTaBICHUS: U3MEPEHUE, METOJIbl U CPE/ICTBA
M3MEpPEHUI, METPOJIOTMUECKUE TPEOOBaHUS K pe3ysibTaTaM U3MEPEHUI, OCHOBHBIE IIPUHIUIIBI U
crocoObl 00ecredeHuss JOCTOBEPHOCTH Pe3YNbTaTOB HM3MEpeHHid, morpemHoctd. OCHOBHbBIE
CTaJuM XHWMHYECKOTOo aHanu3a. BpIOOp MeTojga aHanm3a M COCTABICHHE CXEM aHaju3a.
AOGcomoTHbie (0e33TaloOHHbIE) U OTHOCUTENbHbIE METOJbl aHaln3a. AHATUTUYECKUN CUTHAT U
novexu. O0beM MHPOPMAIIMU B aHATUTHYECKOM curHajie. CriocoObl onpeieneHus coaepkaHus
M0 JAHHBIM AaHATUTUYECKUX U3MEPEHUH.

OcHOBHBIE XapaKTCPUCTHKU MCTOJAa aHajluv3a: IPaBUIBHOCTbL W BOCIPOHU3BOJUMOCTD,
KOA(P(UIIMEHT YYyBCTBUTEIBHOCTH, Tpeaesl OOHAPY>KEHUS, HIDKHSIS W BEPXHAS TPaHMIIBI
ompeaensseMbIx coaepkanmii. Kiaccudukanus morpemHocteld aHanm3a. CUCTeMaTHYECKUE U
CIIy4aifHple MOrperHocTy. [lorpentHoCcTH OTAENbHBIX CTaANM XUMHYecKoro aHaiusa. Crnocoobl
OLICHKM MPAaBUJIBHOCTH: HCIOJIb30BaHUE CTAHIAPTHBIX OOpPA3lOB, METOJ I00aBOK, MeETO
BapbUPOBAHUSI HABECOK, COIMOCTaBICHHWE C ApyruMu Mmetofamu. CTaHmapTHble 00Opas3lbl, UX
W3TOTOBJICHHE, aTTecTalus W uchoib3oBaHue. Craructuueckas o0paboTka pe3ysbTaToOB
U3MepeHuil. 3aKOH HOPMAJIbHOTO paclipe/ieieHusl CIy4ailHbIX olMOoK, t- u F-pacnpenenenus.
Cpennee, mucriepcus, CTaHIApPTHOE OTKJIOHEHHE. [IpoBepka TumoTe3sl HOPMaIbHOCTH, THITOTE3BI
OJTHOPOJHOCTH pe3yNbTaToB u3MepeHuil. CrnocoObl OIEHKHM mpaBuibHOCTH. CTaHIapTHBIE
o0pa3upl. CpaBHEHUE JAUCIEPCUHN M CPEJHUX JIBYX METOJIOB aHaJM3a. PerpecCHOHHBINA aHAIU3.
Hcnonp30BaHre METO]a HAMMEHBIITUX KBaAPATOB IS IOCTPOSHUS TPalyHPOBOYHBIX TPaUKOB.

TpeboBaHMsI K METPOJOTHUYECKOW OIIEHKE B 3aBHCHMOCTH OT OOBEKTa W IENM aHau3a.
CnocoObl TOBBIIIEHHUS BOCIPOU3BOJMMOCTH M TPaBUIBHOCTH aHanmu3a. OpraHuzamus u
METOOJIOTHST METPOJOTMYECKOTO OO0ECIeYeHUsT JEATENIbHOCTH AHAIUTHYECKOH  CITY)KOBI.
AKkpenuTanusi ~ aHamuTHUeckux — Jaboparopuii. IloBepka — ammapaTypel, — aTTecTanus
HECTaHJAPTHBIX CPEJICTB U3MEPEHUN U METOJIMK aHAJIN3A.

3.Tunbl XUMHYECKHX PeaKIMid ¥ NMPOLECCOB B AHAJIMTHYECKO XUMUH

OcCHOBHBIE THUNBI XMUMHUYECKUX pEAKUUH B AHAIUTUYECKOW XMMHM: KHCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHusl, OKUCIECHUSI-BOCCTaHOBIIEHUA. Vcnonabp3yemble MpoIecchl: OcaxaeHue-
pacTBOpeHHe, IKCTpakuus, copouus. KoHcTaHThl paBHOBeCcHs peakiuii u npoueccoB. CocTosiHUE
BEUIECTB B UJCANBHBIX U peallbHbIX cuctemax. CTpyKTypa pacTBOpUTEIeH M pacTBoOpa.
ConbBaTtanusi, MOHM3aUMs, Auccouuanus. [loBeneHue 5SIEKTPOIUTOB U HEIJIEKTPOIUTOB B
pactBopax. Teopus J[lebas-Xiokkens. Koadduuuentsr aktuBHocTH. KoHIEHTpalOHHBIE
KOHCTaHTHl. OmnucaHue CJOXKHBIX paBHOBecud. OOmas M paBHOBECHAs KOHIEHTPAIMH.
VY cnoBHBIE KOHCTAHTBI.

KucaorHo-ocHoBHBIe peaknnu. COBpEMEHHBIE NIPEICTABICHHS O KMCIOTaX U OCHOBaHUSX.
Teopuss bpencrena-Jloypu. PaBHOBecue B cuUCTEME KHUCIOTa - CONPSIKEHHOE OCHOBAaHHUE M
pacTBopuTenb. KOHCTaHTBI KUCIOTHOCTM M OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIE CBOMCTBA
pactBopuTteneil. Koncranrta aBronporonu3sa. BiusHue npupo/ sl pacTBOPUTENS HAa CHITY KUCIOTBI
u ocHoBaHus. HuBenupyrouwmii u nuddepeHunpyrommii 3pGexT pacTBOPUTEIS.



KucnoTHo-0CHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX CUCTeMax. bydepHbie pacTBOpPHI U HX
cBoiictBa. bydepHas emkoctb. Bpruucienus pH pacTBOpoB He3apsKEHHBIX U 3apsyKEHHBIX
KHUCJIOT 1 OCHOBaHU, MHOTOOCHOBHBIX KHCIIOT U OCHOBAHUM, CMECH KUCIIOT U OCHOBAHUM.

Peaknuu komiuiekcooOpa3oBaHusi. TUIbI KOMIUJIEKCHBIX COCIWHEHUMH, HCIOJIb3YEMBIX B
aHanuTrdecko xumuM. Kiaccupukanuss KOMIUICKCHBIX — COCIUHEHHH 10  XapakTepy
B3aUMOJICMCTBUSL METAJUI-JIUTAHJ, @O0 OJHOPOJHOCTH JIMTAHJAa W LEHTPAJbHOIO HOHA
(xommuiekcooOpazoBarensi). CBOWCTBA KOMIUIEKCHBIX COEAMHEHUM, UMEIONINE aHAJTUTHYECKOE
3HAYEHHE: YCTOMUYUBOCTh, PACTBOPUMOCTb, OKPACKA, JIETYyYECTb.

Crynenuatoe komruiekcooOpa3oBaHue. KoOIMYeCTBEHHBIE XapaKTEPUCTHKU KOMITJICKCHBIX
COCIMHCHHUI: KOHCTAaHThl YCTOWYUBOCTH (CTymeH4yaTble W oOmme), GyHKIuUs oOpa3oBaHUS
(cpemHee JNUTaHIHOE YHCIO), (YHKIUS 3aKOMIUICKCOBAHHOCTH, CTEICHb OOpa30BaHMS
KoMIuiekca. PakTopbl, BIUAIONIME HA KOMILIEKCOOOpa30BaHUE: CTPOECHUE LICHTPAIILHOTO aTOMa U
JUraHaa, KOHIEHTpalus KOMIOHEHTOB, pH, wWOHHas cuna pacTtBopa, TemIiieparypa.
TepmoanHaMHuueckas 1 KHHETHYECKasi yCTOMYMBOCTh KOMIUIEKCHBIX COEUHEHUM.

Brnusiane xomrsiekcooOpa3oBaHusi Ha PAacTBOPUMOCTH COEIMHEHHM, KHCIOTHO-OCHOBHOE
paBHOBECHE, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIN  MOTEHIMA  CHUCTeM, CTaOWUIU3alnio
pa3JIMYHBIX CTENEHEH OKHCIECHHS 31eMeHTOB. CrocoObl TOBBIINICHUS YYBCTBUTEIBHOCTH M
n30MpPaTeIbHOCTH aHAlIM3a C UCTIOJIb30BAHUEM KOMILIEKCHBIX COCTUHEHUI.

Teopernyeckne OCHOBBI B3aUMOJCHCTBHUSI OPraHUYECKHUX PEArecHTOB C HEOPraHUYECKUMH
WOHAMU. BiusHUE HX TNPUPOIBI, PACHONOXKEHUA (YHKIMOHATHHO-aHATUTHUECKUE TPYIIIL,
CTEPEOXMMHUU MOJIEKYJ peareHTa Ha ero B3auMOJICHCTBUE C HEOPraHUYECKUMHU noHaMu. Teopust
AQHAJIOTHI B3aUMOJICHCTBUSI HOHOB METAJNIOB ¢ HeopranunueckuMu pearentamu tuna H,O, NH3 u
H,S u xucmopon-, a3or-, cepocojepKalluMi OpraHuYecKUMH peareHTaMu. OCHOBHBIE THIIBI
COeIMHEHU, 00pa3yeMBbIX C y4aCTHEM OPTraHUYECKUX PeareHTOB. XeJaThl, BHYyTPUKOMILIEKCHbBIE
coequHeHUs. DakToOpbl, ONPEAENSIONINE YCTOMYMBOCTh X€JIaTOB BakHelme opraHnyecKue
peareHThl, MPUMEHSEMbIE B aHalNu3e i pa3felieHus, OOHapyKEeHHUs, OMpeAeNieHUus HOHOB
METaJUIOB, JUIsl MACKUPOBAHUS U IeMacKupoBaHusi. OpraHnyecKkue peareHThl JJIsl OpraHuIeCKOTO
aHanmu3a. Bo3MOXHOCTH MCTOJIb30BaHUSI KOMIUIEKCHBIX COEMHEHUN U OPraHMYECKUX PEareHTOB
B Pa3IUYHBIX METO/AaX aHAIH3a.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIUM. DJIEKTPOAHBIM MOTEHIHAI. YpaBHEHHE
Hepucra. CrangapTtabiii U GopMalibHBIA TOTEHIMANBL. CBs3b KOHCTAHTHI PAaBHOBECHS CO
CTaHJApTHBIMU TNOTEHIMalaMu. HampaBieHue peakuuu OKUCIEHUS M BOCCTAHOBJICHUSI.
®DakTOpHI, BIUSIONINE HA HAMPaBICHUE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. [lonstue
0 CMEIIaHHbIX NOTEHIHAIaX. MeXaHU3Mbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.

OcCHOBHBIE HEOPTaHUYECKHE U OPTAHUYECKUE OKHCIUTEIN U BOCCTAHOBUTEIH, TPUMEHIEMbIE
B aHaiu3e. MeToabl MNPEABAPUTENBHOTO OKUCIEHUS M BOCCTAHOBJICEHHS ONPENETIIEMOr0
AJIEMEHTA.

IIpoueccsl ocaxkaeHus: U coocaxkaeHusi. PapHoBecue B cucreme pacTBop - ocanok. Ocagku
u ux cBoicTtBa. Cxema oOpa3zoBanmsi ocanka. Kpucramumueckue u aMOp(HBIE OCAIKH.
3aBUCUMOCTh CTPYKTYPBhI OCaJKa OT €ro MHAMBUAYaJIbHBIX CBOWCTB M YCJIOBHH OCaKICHUSI.
3aBUCHMOCTH (POPMBI OCaZKa OT CKOPOCTH 00Pa30BaHUS M POCTA TIEPBUYHBIX YacTHUIl. DaKTOPHI,
BIIMSIONIME HAa PACTBOPUMOCThH OCAJKOB: TEMIIEpAaTypa, MOHHAS CHIIA, EUCTBHE OJJTHOMMEHHOIO
WOHA, pEaKIUu TMPOTOHM3AIMH, KOMIUIEKCOOOpa30BaHMs, OKHUCIECHUS-BOCCTAHOBIICHUS,
CTPYKTypa M pa3Mep 4YacTUL. YCJIOBUS MOJYYEHUS KPUCTAIUIMYECKUX OCAAKOB. I'OMOreHHoe
ocaxknenune. Crapenue ocanka. [IpuumHbl 3arpssHeHus ocaaka. Kimaccudukanus pasinaHbIX
BUJIOB coocaxaeHus. [lonoxutenbHOe M OTpUIATENIbHOE 3HAYEHUE SIBJICHUS COOCAXKACHUS B
anaimmse. OcoOeHHOCTH O00pa3oBaHUs KOJJIOMIHO-IUCIEPCHBIX CHUCTeM. lcmosp3oBaHue
KOJUIOUTHBIX CUCTEM B XUMHUYECKOM aHaIHN3E.



4.Metoabl 00HAPYKeHUS U HAeHTHPUKATTUT

3agaun U BBIOOpP MeTOAa OOHApPYXEHHS M WACHTU(HUKAIMHA aTOMOB, HOHOB M XUMHYECKUX
coenuHeHUi. JIpoOHBIM M cucTeMaTudeckuil aHanu3. dusndyeckue MeTojpl OOHAPYKEHHS W
UJACHTU(PUKAIIMA HEOPTaHMYECKUX W OPTaHUYECKUX BEHIECTB. MHKpPOKPHUCTAIIOCKOMMYECKHMA
aHaiu3, MMPOXMMHUYECKHH aHain3 (OKpallMBaHUE IJIAMEHHU, BO3TOHKA, 00pa30BaHHUE IEPJIOB).
KanenpHplii ananu3. AHanM3 pacTUpaHUEM TOPOMIKOB. XpoMaTorpapuuecKkue METOIbI
Ka4eCTBEHHOI'O aHajlu3a. OKCIPECCHbI KauyeCTBEHHbI aHanu3 B 3aBOJCKUX M IOJIEBBIX
ycnoBusax. [IpuMepsl MpakTHYECKOTo MPUMEHEHHSI METOZ0B OOHAPYKEHHS.

4.1 MeToabl BbIJACJICHUS, Pa3AC/ICHUA U KOHICHTPUPOBAHUSA

OCHOBHBIE METO/Ibl pa3JeNIeHHs] U KOHLIEHTPUPOBAHUS, UX POJIb B XUMHUYECKOM aHaJIn3€e, BHIOOD
u oueHka. CoueraHue METO/OB pa3/ieieHUs] U KOHIIEHTPUPOBAHUS C METOJAaMU OIPEAEICHUS;
ruOpuHble  MeToibl. OAHOCTyNEHYaTble M MHOIOCTYINEHYaTble MPOLECChl  pa3fesCHHs.
Koncrantsl pacnpenenenus. Koapoumment pacnpenenenus. Crenenp usBiedenus. Dakrop
pazznenenus. KoaphuuueHT KoHIEHTpUpPOBaHHUSL.

Metoabl 3KcTpakuuu. TeopeTHYecKHe OCHOBBI METOAOB. 3aKOH paclpeieseHusl.
Knaccugukaius 3KkcTpakiMOHHBIX MporeccoB. CKOPOCTh SKCTPAaKUUU. THUIBI SKCTPAKLIMOHHBIX
CUCTEM. YCIIOBHS SKCTPAKIUU HEOPraHUYECKUX M OPraHWYECKMX COEAUHEHUM. Peskcrpaknms.
[Ipupona u XapakTepuCTHKAa JKCTpAareHTOB. PasneneHue M KOHLIEHTPUPOBAHHUE 3IIEMEHTOB
METOJIOM 3KCTpakuuu. OCHOBHBIE OPraHUYECKUE PEareHThl, MCIIOIb3yEeMbIE ISl pa3/ieieHUs
3JIEMEHTOB METOJOM 3KcTpakiuu. CeleKTUBHOE pa3/ieleHHe 3JIEMEHTOB METOJIOM MoJ00pa
OpraHMYeCKHUX pacTBopuTened, wu3MeHenne pH  BomHOi  Qas3pl, MacKHpOBaHUS U
JIEMaCKUPOBAHMSL.

Meroasl ocaxkaeHHsi M COOCa:kKaeHUsl. [[pumMeHeHne HEOpPraHMYEeCKUX M OPraHUYECKHX
peareHTOB At ocaxjaeHus. CrocoObl pazfeneHust OcaxkJeHHeM MO0 pacTBOPEHHEM MpU
pa3nuyuHbIX 3HaueHuAx pH, 3a cuer oOpa3oBaHUS KOMIUIEKCHBIX COEIMHEHUN M NpPUMEHEHUs
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLMi. ['pyIIoBble peareHTsl U NpeabsABIIeMble K HUM
TpeOoBaHUs. XapaKTePUCTUKU MaJOPACTBOPUMBIX COESAMHEHM, Haubojee YacTo UCI0JIb3yeMbIX
B aHanu3e. KOHLIEHTpUPOBAaHME MHUKPODJIEMEHTOB COOCAXKIECHUEM Ha HEOPraHWYECKUX U
OPTraHUYECKUX HOCUTENSIX (KOJIEKTOpax).

4.2. Xpomartorpajguueckue MeTOIbl aHAIN3A

Ompenenenue xpomatorpaduu. I[loHATHE O TOABMIKHONM W HEMOJBWKHON (hazax.
Knaccugukaius MeToI0B 1O arperaTHOMY COCTOSHUIO TMOJBM)KHOM M HEMOABIKHOW (a3, 1o
MEXaHU3MY pa3felieHusl, N0 TEXHHKE BBIMOIHEHUA. CrocoObl MOJIy4YeHHs] XPOMaTOrpamm
(poHTaNbHBINA, BBHITECHUTENBHBINA, ANIIOCHTHBINH). OCHOBHBIE MHapaMETpbl XPOMATOIPAMMBI.
OcHOBHOE ypaBHEHHE xpomarorpadumu. CeNeKTUBHOCTh " 3 PeKTUBHOCTD
xpomaTorpaduueckoro pasaeneHusi. Teopus Teopernueckux Tapenok. KuHernueckass Teopusi.
Paspemenne kak ¢axkTop ONTHUMHU3ALMK Xpomarorpaduueckoro mporecca. KauecTBeHHBbIH u
KOJIMUECTBEHHBIA XpoMaTorpaduyeckuil aHaus.

I'azoBass xpomartorpadmsa. TI'azo-agcopOumonnas (raso-reepaodasHasi) M raso-
JKMIAKOCTHast xpomatorpagusi. CopOeHTHI W HOCUTENTH, TpeOOBaHHUA K HUM. MexaHU3M
paznenenus. Cxema razoBoro xpomatorpacda. Komgonku. J[eTeKTopbl, UX 4yBCTBUTEIBHOCTH U
cesleKTUBHOCTh. O0JacTH MPUMEHEHHsI Ta30BOM XpomaTorpaduu.

KuakocrHass xpomarorpadgusi. Bunel >xuakoctHoi xpomarorpaduu. IlpeumymiectBa
BBICOKOX((EeKTUBHON  KuUIKOCTHOM  xpomarorpaduu  (BDXKX). Cxema KHIKOCTHOTO
xpomarorpada. Hacocbl, konmoHKH. OCHOBHBIE THIBI JETEKTOPOB, WX YYBCTBUTEIBHOCTh U
CEJIEKTUBHOCTb.



A/copOIIMOHHAsT KUAKOCTHasi xpomartorpadusi. HopmanbHo-]a3oBblii u oOparieHHO-
(a3oBblil BapuaHThl. [losgpHBIE M HEMOJIAPHBIE HEMOJBUXKHbIE (pa3bl U NPUHIMIBI UX BbIOOpA.
MoudunmpoBanHble CHIUKAreian kKak copOeHTol. [loasmxnble (a3pl 1 MPUHIUIBI KX BBIOOpA.
ObnacTu npUMEHEeHUs aICOPOLIMOHHOM KUIKOCTHON XpomaTorpaduu.

Honoodmennass  xpomartorpapus. Crtpoenne u  (U3HKO-XUMHYECKHE  CBOWCTBA
MOHOOOMEHHUKOB. MloHOOOMeHHOe paBHOBecHe. CeneKTUBHOCTh HOHHOTO OOMeHa U (PaKTOpbI
ero onpenenstomme. OOnacTd NpUMEHEHUS HOHOOOMeHHOM xpomarorpaduu. HMonnas
xpomarorpadusi Kak BapHaHT BBICOKOA((EKTUBHONH HMOHOOOMEHHOW Xpomarorpadumu.
OCOOEHHOCTH CTPOCHHUS U CBOMCTBA COPOEHTOB I HOHHOM XpomaTorpadun. OJHOKOIOHOYHAS
U JIBYXKOJIOHOYHas MOHHas Xxpomarorpadus, UuX MpeuMyllecTBA U  HEAOCTATKH.
HonoxpomaTtorpapuueckoe  OmpeaeieHHe KaTHOHOB M aHWOHOB. MoH-mapHas w
aurainoooMenHas xpomarorpagus. OOmue npuHuunsl. [logBrkHBIE M HEMOABMXKHBIE (Da3bl.
O6uiacTu NpUMEHEHUS.

JKCKIIO3MOHHast xpoMartorpagusi. OOmue npuHuunel Merona. IlogBuwkHble
HernoABIKHBIE (a3pl. OcoOeHHOCTH MexaHu3Ma pasfeneHus. OmpenensieMble BeIIeCTBa M
00J1aCTH IPUMEHEHUS METO/1A.

IlnockocTHas xpomartorpadgusa. OOmwme npuHIUNBE pazaeneHus. CrnocoObl MOJIY4YESHHS
IUIOCKOCTHBIX XpOMAarorpaMM. PeareHTbl Ui UX NposBICHUA. Bymaogicnas xpomamozpaghus.
Mexanusmsbl pasgenenus. [logsuxuble ¢asbl. [IpeumyiectBa U HenocTaTku. 1oxKOCIOUHAS
xpomamoepaghus. Mexanuambl pazaenenus. CopOeHTbl W moABHXKHBIE (a3pl. Obnactu
NPUMEHEHUSI.

4.3. T'paBuMeTpHYeCKUIi MeTO/ aHAIN3A

CyImHOCTh IPaBUMETPUUECKOI0 aHaIM3a, MPEUMYIIECTBA U HEAOCTaTKu MeTona. [IpsmMele u
KOCBEHHbIE METO/bl omnpeneneHus. BaxHelie opranuyeckue U HEOPraHMYeCKUue OCaTUTEIH.
[TorpemHocTy B TpaBUMeTpuueckoM aHanuze. OOmias cxema ompeneneHuil. TpebGoBaHus K
ocaxkJlaeMOi M rpaBUMeTpuYecKoil popmaM. M3MeHeHus: cocTaBa ocajKa MpU BBICYLIIMBAaHUU U
IIPOKAIMBAaHUU. TepMOrpaBUMETPUYECKUI aHAIU3.

HpI/IMepLI MPAKTUYCCKOI'0 MPUMCEHCHUS I'PaBUMETPUUCCKOTO MECTOAA aHAJIU3A. Onpez[eneHI/Ie
Keie3a, aJllOMHHHA, TUTaHa B BHIAC OKCHIOB. OHpGI[CJ'IeHI/Ie KaJbl¥sd W MarHusa, UCTOYHHKH
HOI‘peI_HHOCTeI\/’I Ipun HUX OIPCACIICHUH. MCTOI[LI ONpCACIICHHUA KPEMHUS. HpI/IMCHeHI/Ie
OpTraHU4YCCKUX pCArCHTOB AJId OIMMPCACIICHUA HUKECIIA, K06EU'II)Ta, OWUHKa U MarHuvs.

4.4. TutrpumerpuyecKkne MeTOAbI AHATU3A

Metoasl TuTpuMeTpuueckoro ananuza. Kinaccudukanus. TpeboBaHus, npeabsBiseMble K
peakuuu B TUTPUMETPUYECKOM aHanu3e. Buapl TuTpumerpuueckux onpeaeiaeHuid. CrocoObl
BBIPDAKEHMSI KOHLEHTPALMII pacTBOPOB B TUTPUMETPUH. OKBUBAJIECHT, MOJIIpHAs Macca
SKBUBAJIEHTA, MOJSpHas KOHUEHTpauus. llepBuuHble M BTOpHYHBIE CTaHAApPThI. (DHKCaHANBL.
Buasl kpuBblIX TUTpoBaHUsA. DakTOphl. BIMAIOIME Ha XapakTep KPUBBIX TUTPOBAHUS U
BEJIMYMHY CKayka TUTPOBAHHUS B pPa3IMUHBIX METOAax. Touka SKBUBaJIEHTHOCTH. CrocoObl
OIIpEIETICHUSI KOHEYHOM TOYKHA TUTPOBAHUS B PA3JIMYHBIX METOAAX.

KuciorHo-ocHoBHOe THTpPOBaHue. [locTpoeHNe KpUBBIX TUTPOBaHUS. BinsgHNE BETUUMHBI
KOHCTAHT KUCJIOTHOCTU MJIM OCHOBHOCTH, KOHLIEHTPALUU KUCJIOT UJIM OCHOBAHUMN, TEMIIEPATYPbI
Ha XapakTep KpUBBIX TUTPOBAaHMS. KHCIOTHO-OCHOBHOE THTPOBAHME B HEBOJHBIX Cpelax.
KucnoTHo-0cHOBHBIE MHAMKATOPHI. [lorpemiHOCTH TUTPOBAaHUS MPH OINPENEICHUM CHUIBHBIX U
CJ1a0BbIX KMCIOT U OCHOBaHWM, MHOITOOCHOBHBIX KUCJIOT U OCHOBAHUH.

IIpumepsl INpakTUYECKOro mpuMeHeHus. IlepBHuHBIE CTaHmAapThl I YCTAHOBJICHUS
KOHLEHTPAllUu PaCTBOPOB KHUCIOT U OCHOBAHMMU. [IpurorosiieHne U cTaHIapTU3anus pacTBOPOB
COJIAHOM KMCJIOTBI U THIPOKCUIA HATpusa. THUTpOBaHME KHUCIIOT, OCHOBAHHUM, CMECEH KUCIOT U



cMmecell ocHOBaHMH. AHanmu3 cMecel kapOoHata W TuApokapOOHaTa HaTpus, KapOoHaTa H
ruapokcuaa Harpus. Onpenenenue azora no metony Keenbnans v coneil aMMOHUSI IPSIMBIM U
KOCBEHHBIM MeTosiaMu. Onpenesenne HUTpaToB U HUTPUTOB.

OKuCINTEIBbHO-BOCCTAHOBUTE/IbHOEe THUTpPOBaHWe. [locTpoeHHe KpPUBBIX THUTPOBAHMS.
BnusiHre KOHIIEHTpAIMK HOHOB BOJIOPOJIA, KOMILIEKCOOOpa30BaHus, MOHHOW CHJIbI pacTBOpa Ha
XapakTep KpHUBBIX TUTpoBaHUA. CHocoObl ompeneneHuss KOHEYHOM TOYKH TUTPOBAHUA.
ITorpemrHocTy TUTPOBAHUS.

MeTo b1 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOTO ~ TUTPOBAHMUSI. [TepmanranaromeTpus.
Onpenenenne xene3a(ll), mapranma(ll), okcanaros, nepokcuaa BOAOPOIa, HUTPUTOB.

HNonometpusa u nogumerpusi. CuctemMa MOA-UOAU] KaK OKHUCIUTENb WM BOCCTAHOBUTEIb.
Ornpenenenne apceHUToB, apceHaroB, xene3a (III), menu(ll), ranoreHu -MOHOB, MEPOKCHUIOB,
KHCJIOT.

bpomaromerpus, nepuMerpusi,  BaHAJATOMETPHs,,  TUTAHOMETPHS,  XPOMOMETPHS.
[lepBuunble ¥  BTOpUYHBIE CTaHmapThl. Mcmonme3yemble uHAuKaTopbhl. OmnpeneneHue
HEOPraHMYECKUX U OPraHUYECKUX COECIUHEHUM.

OcaaurtenbHoe TuTpoBaHue. [loctpoeHue kpuBbix TUTpoBaHHs. COCOOBI OMpeneIeHUs
KOHEYHOM TOYKM TUTpoBaHuUs; uHAuKaTopbl. [lorpemnoctu TuTpoBaHus. Ilpumepst
MpaKTH4YECKOTO npuMeHeHus. Metoasl @onbrapaa, Pasuca u Mopa.

Kommekcomerpuyeckoe turpoBanme. Heopranmueckue M OpraHu4ecKUEe THUTPAHTHI B
KOMIUIEKCOMeTpHH. Vcnonp30BaHne aMHHOIMOIMKAPOOHOBBIX KHUCIOT B KOMIUIEKCOHOMETPUHU.
[ToctpoeHne KpuUBBIX THUTpOBaHMs. MeTaIIIOXPOMHBIE MHAMKATOpPbl M TpeOoBaHUS,
npenbsBiIsieMble K HUM. BaxHeilline yHuUBepcalbHble U crenu(UYecKue MeTauIOXpOMHbBIE
uHAuKaTopel. CrocoObl  KOMILJIEKCOHOMETPUYECKOTO  TUTPOBAHMS: MpsMOE, O0O0paTHoe,
KocBeHHOe. CeNeKTUBHOCTh TUTPOBAHUS U CIIOCOOBI €€ MOBBIIEeHUS. [IorpenHoCcTH TUTPOBaHMUSL.

[Ipumepsl mpakTudyeckoro mnpuMmeHeHus. OnpeneneHue Kajublus, MarHus, KeJesa,
AITIOMUHHMS, MEJIU, IMHKA B paCTBOPAaX YUCTHIX COJIEH U MPU COBMECTHOM MPUCYTCTBUH.

5. DJIeKTpoXuMHYecKHe MeTOAbl AHATU3A

OOmiast  xapaktepuctuka MeronoB. Kiaccudukamms. DIEKTPOXUMHUYECKUE — sTUCHKH.
WHIUKaTOpHBIM  JJEKTPOA W JJIEKTPOX CpaBHEHHs. PaBHOBECHble M HEpPAaBHOBECHBIC
AIIEKTPOXUMUYECKHE CUCTEMBI. SIBICHMS, BO3HHUKAIOIIME NPU MPOTEKAaHWU TOKa (OMHUYECKOe
NaJieHUe HalpsDKeHUs, KOHIEHTPAlMOHHAs U KUHeTH4ecKas nojspusanust). [lonspuzanuonnsie
KPHUBBIE U UX UCIOJIb30BAHUE B PA3IIMYHBIX DJIEKTPOXUMUYECKUX METOIAX.

5.1 IMoreHuuomeTpus

IIpsamas mnorenumomerpus. M3mepenue mnoreHuuana. OOpatuMble M HeoOpaTUMBbIE
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE cHUCTeMbl. MHaukartopHsie 3nekTpoasl. HMoHomerpus.
Knaccudukanmst HMOHOCENEKTUBHBIX  DJIEKTPOAOB.  XapaKTEPUCTUKH  MOHOCEIEKTHBHBIX
AIIEKTPOJIOB: AIIEKTPOaHAs QYHKIHUS, KOIPPHUIMEHT CENeKTHBHOCTH, BpeMs OTKIHKA. [Ipumepsl
MPaKTUYECKOTO0 TpUMEHeHUsT moHoMeTpuu. OmpeneneHue pH, MOHOB IIETOYHBIX METAJUIOB,
raJloreHu-HOHOB.

IoTenunomerpuveckoe TUTpoBaHue. MsMeHeHNE PIEKTPOTHOTO TTOTEHITHATIA B TIPOIIECCE
tuTpoBaHus. CrocoObl OOHApYXEHHSI KOHEYHOW TOYKM THUTPOBAHHUS B PEAKIUAX: KUCIOTHO-
OCHOBHBIX, KOMITJIEKCOOOPA30BaHMsI, OKMCICHUSI-BOCCTAHOBIICHHUSI; TIPOIIECCAX OCAXKICHUS.
[Tpumepsl mpakTUYECKOTO MpUMeHeHus. TutpoBanue GhocPopHOii, cMecelt CoNsIHON U OOPHOMH,
COJITHOM W YKCYCHOW KHCIOT B BOJHO-OpPraHMYECKHX cpenax. OmpeneneHue HOAUAOB U
XJOPUAOB MPU COBMECTHOM MPUCYTCTBUH.



5.2. KyaoHnometpust

Teopernueckne ocHOBBI MeTona. 3akoH Papanes. CriocoObl omnpeneneHus KOJIMYecTBa
anekTpuyectBa. [Ipsimas KylnoHOMETpUs M KyJlOHOMeTpuueckoe TutpoBaHue. Kymonomerpus
IpU TMOCTOSSHHOM TOKE M IIOCTOSIHHOM IOTeHIMaje. BHemHsss u BHYTpEHHSAS TeHeparus
KYJIOHOMETPUYECKOIO0 THUTpaHTa. TUTpOBaHHE HIIEKTPOAKTUBHBIX M 3JIEKTPOHEAKTUBHBIX
KOMIIOHEHTOB. OmnpejesieHue KOHEYHOM TOYKM TUTpoBaHuA. lIpenMylectBa M OrpaHUYEHMS
METOJla KYJIOHOMETPUYECKOTO TUTPOBAHUS IO CPABHEHUIO C JPYTMMU TUTPUMETPUUYECKUMU
METOIaMHU.

[Ipumepsl mpakTHdeckoro mnpuMmeHeHus. OmpeneseHne MallbIX KOJMYECTB KHUCIOTHI U
IEJI0YH, THOCYIb(aTa HATPHsl, OKUCIUTENECH-NOHOB METAJIIIOB.

5.3. BoabTammnepomerpusi

WNunukaropusle 3nekTponsl. Kiaccudukanuss BONbTaMIEPOMETPUYECKHX  METOJOB.
[TonydyeHne W XapaKTEpHCTHKa BOJIbTAMIIEPHOM KpuBoH. [Ipenenbubiii nuddy3noHHBINA TOK.
[Monsporpadus. YpaBHenue NUibkoBuua. YpaBHeHue nonsporpapudeckoil Bonnsl MnbkoBruya -
[efipoBckoro. IloreHnman momyBonHbL. MaeHTHUKAIMS W ONpeaeieHHe HEOPraHMYeCKUuX M
OpraHMYecKUX coequHeHUH. COBpEeMEHHBIE BUABI  BOJBTAMIIEPOMETPUM: IIpsAMas U
WHBEPCHUOHHAsA, IIEPEMEHHOTOKOBAs; XPOHOAMIIEPOMETPUS C  JIMHEMHOW  pa3BEPTKOMH
(ocumsutorpadust). IIpeumymiectBa M OrpaHHYEeHHs IO CPaBHEHUIO C  KJIACCHYECKOH
noJisiporpaduei.

AMnepomerpuyeckoe TuTpoBaHue. CymHocTh MeTofa. VHIUMKATOpHBIE 3JIEKTPOABI.
Bo160p noteHmana nHAMKATOPHOTO 3JIEKTpoAa. Buibl KpUBBIX TUTPOBAHUS.

IIpuMepsl  MPaKTUYECKOrO0  MPUMEHEHHsS  BOJIBTAMIIEPOMETPUYECKMX  METOAOB U
aMIIEpPOMETPUYECKOr0 TUTpoBaHUsA. CHATHE U paciIn(poBKa MOIIPOrpaMMbl HHAUBUIYATIbHOTO
nenongpuzaTopa - HoHa Mertaiia. CHsaTue nojsporpaduueckoro crekrpa. OrmnpeneneHue
KOHIEHTPAllUU BEIIECTB METOJOB TIpaJydpoOBOYHOIO rpaduka M METOAOM J00aBOK C
UCIIOJIb30BaHUEM KJIACCUYECKOH, ocuuiiorpadu4eckoi, [IEPEMEHHOTOKOBOM
BOJIbTAMIIEPOMETPUH. AMIIEPOMETPUYECKOE TUTPOBAHNE IIMHKA U OUXpoMaTa KaJlus.

CpaBHUTENbHAs XapaKTEPUCTHKA YYBCTBUTEIBHOCTH M HM30MpaTenbHOCTH, oOjacTeit
IIPUMEHEHHUS dJIEKTPOXUMHYECKUX METO/IOB.

6. CnekTpocKonn4yecKne MeTOIbl aHAJIH3a

CrexTp 31eKTpOMarHuTHOro u3nydeHus. OCHOBHBIE THUIIBI B3aUMOJEWCTBUS BEILECTBA C
U3Iy4EeHUEM: SMHCCHS (TEIIoBasi, TIOMUHECIICHIINS ), TToTJIoleHne, paccesiHue. Knaccudukanums
CHEKTPOCKOMUYECKUX METOO0B o 3Heprun. Knaccuduxaus crekTpocKomnYecKuX METOJ0B Ha
OCHOBE CIIEKTPa AJIEKTPOMArHUTHOI'O HM3JIYYEHHUs: aTOMHas, MOJEKyJspHas, abcopOLMOHHAs,
HYMHUCCHOHHAs CLIEKTPOCKOIHSI.

Cnextpbl aToMOB. OCHOBHbIE U BO30YXKIEHHBIE COCTOSIHUS AaTOMOB, XapaKTepUCTUKU
COCTOSIHUHM. DHepreTudeckue nepexosl. [IpaBuna or6opa. 3aKOHBI UCITYCKaHUS U MOTJIOUICHHUS.
BeposTHOCTH AJEKTPOHHBIX MEPEXOJ0B M BpEMEHAa JKM3HU BO30YKJIEHHBIX COCTOSHHUU.
XapakTEepUCTUKH CIIEKTPAJIBHBIX JIMHUI: TTOJI0KEHHUE B CIIEKTPE, NHTEHCUBHOCTD, TIOJIYLIIMPHHA.

CrekTpel MOJEKyJl; HX 0coOeHHOCTH. CXeMbl 3JEKTPOHHBIX YpPOBHEH MOJIEKYIBI.
[IpencraBieHre O MOJHONW SHEPIHMM MOJIEKYJ KaK CYMMBI AJIEKTPOHHOH, KosebaTenbHOH u
BpaiarenbHOH. OCHOBHBIE 3aKOHBI MOTJIOUIEHMS AJIEKTpoMarHutHoro uinyudeHusi (byrepa) u
3akoH m3nydeHus (Jlomakuna-Illeii6e). CBSI3p aHATMTUYECKOTO CHTHANAa C KOHIEHTpaluen
OIpENENIEMOr0 COEIUHEHHUS.

Anmnapatypa. CrnocoObl  MOHOXpOMaTHM3alUUHU JyducTod sHepru. Kiaccudukarms
CHEKTPAIBbHBIX NMPUOOPOB MX XapakTepucTUKU. [IpmeMHuMKM wu3nydeHus. VHCTpyMeHTallbHbIE
nomexu. [IlyMbl 1 OTHOLIEHHE CUTHAJI-IIIYM; OLI€HKa MUHUMaJIbHOTO aHAJIUTUYECKOTO CUTHAJIA.



6.1. MeToabl AaTOMHOI ONTHYECKOH CIIEKTPOCKOMUMN

ATOMHO-SMUCCHOHHBIIi  MeToA. VCTOYHMKM  aToMu3alud W BO30YXKICHUS:
JJICKTPUYECKUE  pas3psabl  (AyroBble, HCKPOBBIC, IMOHWKEHHOTO JaBJICHUS), IUIAMCHAa,
IJIa3MOTPOHBI, MHAYKTUBHO-CBSI3aHHAs IUIa3Ma, Ja3epbl; MX OCHOBHBIE XapaKTEPHUCTUKH.
®dusndeckue 1 XUMHYECKHUE TIPOIECChl B ICTOYHHUKAX aTOMHU3AIMK B BO30YKICHUSI.

Crektporpadu4eckuii W CIIEKTPOMETPUYECKUI METOJbl aHalu3a, WX OCOOCHHOCTH,
obsacti mpuMeHeHHsl. KadecTBEHHBI M KOJMYECTBEHHBIM aHAIW3 METOJOM SMHCCHOHHOU
cnekTpoMerpun TiameHn. OCHOBHas ammaparypa: crekTporpadbl, KBaHTOMETpHI. [InameHHbIe
dboToMeTpbl M CHEKTPOPOTOMETPHL. METPOJIOTHUECKHE XAPAaKTEPUCTUKH M aHAIMTHYECKHUE
BO3MOXKHOCTH.

ATOMHO-(p1yopecueHTHbI MeTo. [IpuHImn MeToaa; 0coOEHHOCTH U IPUMEHEHHUE.

ATOMHO-20COPOLIMOHHBIA MeToA. AToMHU3AaTOpPhl (IUIAMEHHBIE W HEIJIaMEHHBIC).
Wcrounnku u3nydeHus (JaMIIbl C MOJBIM KaTOAOM, UCTOYHUKHU CIUIOIIHOTO CIIEKTpa, JIa3epbl),
uX XapakTepucTuku. CrnekTpaibHble U (U3UKO-XUMHYECKHE MMOMEXH, CIIOCOObI UX YCTPAHEHHUS.
Mertpoiornueckue XapakTepUCTHKH, BO3MOXKHOCTH, IPEUMYIIIECTBA U HEIOCTATKU METOJIa, €ro
CpPaBHEHHE C aTOMHO-3MHUCCHOHHBIM METOIOM.

[Ipumeppl  MPaKTUYECKOTO  MPUMEHEHHUS  aTOMHO-DMUCCHOHHOTO W aTOMHO-
a0bCOpOITMOHHOTO METO/IOB.

6.2. MeToabl AaTOMHO PEHTIeHOBCKOM CIIEKTPOCKOIUHN

PentrenoBckue cnekTpbl, ux ocobeHHocTH. CrocoObl reHepalni, MOHOXPOMATHU3AlUd U
perUCTpalliil  PEHTT€HOBCKOTO  M3JydeHUs. Buapl  pEHTreHOBCKOW  CIIEKTPOCKOIIHH:
PEHTTEHOOMHUCCUOHHAs,  PEHTreHoa0COpOIMOHHas, peHTreHodmyopecuenTHas.  [IpuHnumn
PEHTI€HOOMHUCCUOHHON CIEKTPOCKOMUHU; PEHTTCHOCIIEKTPATbHBIN MUKpOAHAINU3 (DJIEKTPOHHBIH
30H1). OCHOBBI PEHTT€HO(IYOPECIICHTHON CIEKTPOCKOMHH;, OCOOCHHOCTH U 3HAYCHHE METOJa
(OBICTpBIN HEpa3pyLIAIOIINN MHOTOJIEMEHTHBIN aHAIH3); TPUMEPHI UCIIOJIH30BAHUS.

6.3. MeToabl MOJIEKYJISIDHON ONITHYECKON CIIeKTPOCKONNHU

Moaekyasipgasi  a0copOnHOHHAsi  CHeKTpockonusa  (cnexkTrpodoromerpus). CBs3b
XUMHUYECKON CTPYKTYpPbl COEAUHEHUSI C a0COPOIMOHHBIM CIIEeKTpoM. DYyHKIIMOHATIBHBIA aHAIU3
N0 KojJeOaTeabHBIM M DJEKTPOHHBIM  crekTpaM. CBA3b ONTHYECKOH IUIOTHOCTH €
KoHIeHTpanuel. OCHOBHOM 3akoH cBeTomnorjouieHus. OCHOBHbIE NPUYUHBI OTKJIOHEHUS OT
3aKkoHa (MHCTpYMEHTalbHble U (pu3uko-xumuueckue). IloHsTHE 00 MCTHHHOM U KaXyIlemcs
MOJISIPHOM KO?()(PHUITUEHTE TOTIIOMICHHUS.

CriocoObl MONMy4YeHHs OKpAIleHHBIX coequHeHud. @DOoToMeTpuYecKHe aHaJIUuTHUYECKHe
peareHThl; TpeboBaHusi kK HUM. CrocoObl ompezeneHusi KOHILEHTpaluu BemiecTB. M3mepenue
BBICOKMX, HH3KMX ONTHYECKMX IUIOTHOCTeH (auddepeHunanbHpiii  meron). AHamu3
MHOTOKOMIIOHEHTHBIX cucTeM. [IpuMeHeHne Merona A MCCIEI0BaHUS peakluil B pacTBOpax
(KOMIUIEKCOOOpa3oBaHMsl, MPOTOJIUTHYECKUX, MPOLECCOB arperanuu), COMPOBOMKIAIOLINXCS
M3MEHEHHEM CIIEKTPOB IMOTJIOLIEHUS. MeTpoloruueckue XapakTEepUCTUKU M aHAIUTUYECKUE
BO3MOXXHOCTH. [IpuMepbI MpakTHYeCKOro NpUMEHEHHSI METO/IA.

MouJiekysipHasi  JIIOMMHECHEHTHAasi CIIEKTPOCKOIHS. Knaccudpukanus  BUAOB
JIOMHHECHEHIIMY TI0 UCTOYHUKAM BO30YXIEHUS (XEMUIIOMHHECICHIINS, OMOTIOMUHECHCHIINS,
JIEKTPOIIOMUHECHEHIINA, (POTOTIOMUHECLICHIINS U JIP.), MEXaHU3MY U JJIUTEIbHOCTH CBEUCHMS.
Onyopecuenuus u pocpopecuenuus. Cxema S6monckoro. 3akon Crokca-Jlommens. [IpaBuio
3epKaJIbHOW cuMMeTpun JleBmmHa. PakTopsl, BAUAIOIIAE HA UHTEHCUBHOCTD JTIOMHUHECLEHIIUH.
Tymenue momuHecueHuy. CriekTpaibHble U GU3UKO-XUMHUECKUE moMexu. KonmuecTBeHHBIN



aHAJIN3 JIIOMUHECUEHTHBIM METOJOM. METpPOJIOrHYecKue XapaKTEPUCTUKU U AHATUTHYECKUE
BO3MOXKHOCTH MeTojna. CpaBHEHHME BO3MOXKHOCTEM MOJIEKYISIpHOM aOCOpOLMOHHONW U
JIOMUHECLIEHTHOM  CIIEKTPOCKOIMM IPU  ONPEACIICHUM HEOPraHWYECKUX  COEAMHEHHIA.
[IpeumyIiecTBa JTIOMHUHECIIEHTHON CHEKTPOCKOIUU MPU HJECHTU(PUKALUU U ONpeAesieHUU
OPraHUYEeCKUX COCIUHECHUM.

MecTto U ponib CHEKTPOCKONMYECKHX METOIOB B AHAIUTUYECKOW XUMUU U XUMUYECKOM
aHaiuse.

7. Teopus n npakTuka npod0oTéopa U NpodONOAroOTOBKHU

[TpencTaBUTENBHOCTh MPOOBI; B3aUMOCBSI3b C OOBEKTOM M METOJOM aHanu3a. DakTopsl,
00yclIOBIIMBaIOIIME pa3Mep U Ccrmocod orbdopa mpeacTtaBuTeabHON MpoObl. OTOOp ™poO
TOMOT€HHOTO U TEeTEepPOreHHOro coctaBa. CrocoObl TOMy4YeHHUs cpenHeld mpoObl TBEPHBIX,
KHUJIKHX W Ta3000pa3HbIX BEIIECTB; YCTPOWCTBA W IPHEMBI, HCIOJIb3YEMbIC IIPU ITOM;
nepBuYHas 00paboTKa U XpaHSHHE MTPO0; TO3UPYIOIIHE YCTPOUCTBA.

OcHoBHBIE crIOCOOBI TIEpeBoOIa POOBI B hopMy, HEOOXOIUMYIO JUTsl IAaHHOTO BHJIA aHATU3A!
pacTBOpeHHE B pa3IMYHBIX CpeAax; CIEKaHWe, CIUIABJICHHE, PAa3JIOKEHHE IO0J| ACHCTBUEM
BBICOKHX TEMIIEPATyp, NABJICHUS, BHICOKOYACTOTHOTO pa3psjia; KOMOMHUPOBAHUE Pa3JIMYHBIX
MIPHEMOB; OCOOCHHOCTH PA3JIOKECHHS OPraHUIeCKUX coenuHeHui. CriocoObl YyCTpaHeHHS U yueTa
3arps3HEHUH U IOTEPh KOMIIOHEHTOB MPH MTPOOOIIOrOTOBKE.

8. OcHOBHBIC 00BLEKTHI AHAJIN3A

OOBEKTHI OKpYXKAIOIIEH Cpebl: BO3AYX, NMPUPOJHBIE U CTOYHBIE BOJIbI, aTMOC(hepHbIE
OCaJKH, TOYBBL, JOHHBbIE OTIOXEHHS, . XapakTepHble OCOOEHHOCTH | 3aJa4d HX
a”Haim3a.buosornueckne u MeIUIIMHCKHE OOBEKTHI. AHAJIUTHUYECKHE 3aJadyd B DTOH 00JacTH.
CaHuTapHO-TUTHEHUYECKUH  KOHTpousb.l'eonorndeckne  OOBEKTHl.  AHadM3  CHIIMKATOB,
KapOOHATOB, JKEJIE3HBIX, HUKEIh-KOOAIBTOBBIX PY/I, MOJIUMETALTNYECKUX PYyIa.MeTaibl, CIiiaBbl
U ApyrHe MPOAYKTHl METaUIyprUYeCKOW MPOMBINUIEHHOCTH. OmpeaeneHne YepHbIX, [IBETHBIX,
penkux, 6JaropoAHBIX METAJJIOB M aHAJIM3 UX CIUIABOB. AHAJIN3 HEMETAUTUYECKUX BKIIFOUCHHMA
U ONpeleleHne Tra3000pa3ylomux npumece B Merauiax. KOHTpodb MeTalmypruuyecKux
MPOU3BOJICTB. ATOMHBIE MaTepUaIbI. Ornpenenenue TOpHA, ypaHa, TTYyTOHUS,
TPAHCIUIYTOHUEBBIX ~ 3JEMEHTOB U  HEKOTOPbIX MpOAYKTOB  jeneHus.Heopranmueckue
coenquHeHus. BemectBa 0co00i 4YMCTOTHI (B TOM 4MCIIE IMOJYINPOBOAHUKOBBIE MaTepUabl,
MaTepuaibl BHICOKOTEMIIEPATYPHOIl CBEPXIPOBOAUMOCTH); OMpeJelieHne B HUX MPHUMECHBIX U
JETUPYIOLIUX MHUKPO3JEMEHTOB. [I0CIIONHBIA M JIOKaIbHBIA aHAIW3 KPUCTAJUIOB M IUIEHOYHBIX
MartepuanoB.lIpupoiHble U CUHTETHYECKUE OPTaHUYECKHUE BEIIECTBA U 3JIEMEHTOOPTaHUYECKUE
COCTMHEHMS, TOJMMEphl. Buael aHamm3a Takux OOBEKTOB U COOTBETCTBYIOIIHME METOJBI.
[Tpumepsl perneHust 3afad KOHTPOJS OPTaHMYECKUX MPOU3BOACTB.CHeNHaNbHbIE OOBEKTHI
aHajgn3a: TOKCHYHBIE W paTlOaKTHBHBIC BEIECTBA, TOKCHHBI B THUIIEBBIX MPOIYKTaX,
HApKOTHKH, B3PHIBYATHIE U JIETKOBOCIUIAMEHSOIINECS BEIIECTBA, T'a3bl, KOCMUYECKHE OOBEKTHI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'HA

[Ipn wu3yyeHUM TEOPETHUECKOTO Kypca HCIoNb3yloTca Meroabl IT - mpumeHeHue
KOMITBIOTEPOB JIJIS IOCTYIa K MHTEPHET-PECypcaM, HCIOJIb30BaHHE O0yYarouX MporpamMmm st
pacmiupeHusi MHGOPMAlMOHHOTO MOJsl, oOecnedeHus yAoOCTBa MpeoOpa3oBaHHs U
CTPYKTYpUPOBaHUS HH(OpMaIIH Ui TpaHCPOpPMAaLUU €€ B 3HAHHE.

[IpenogHeceHne TEOPETUIECKOr0 MaTepHalla OCYIIECTBISIETCS C TIOMOILBIO 3JIEKTPOHHBIX
cpeacTB 00yueHHs! IPH HEMOCPECTBEHHOM MTPOUYTEHUH JAHHOTO MaTepuaa JEKTOPOM.



JUis  OIEHKHM OCBOCHMS TEOPETHUECKOTO0 MaTepuana CTyAEHTaMHU HCIOJIB3YIOTCS
TPaJMLMOHHBIE THUCHBMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEpONpUATHS (KOJUIOKBHUYMBI,
KOHTPOJIbHBIE pabOTHI).

[Ipu ocBoeHHM 1aOOPATOPHOIO MPAKTUKyMa CTyACHTaM MpeJjiaraeTcsi HHAUBHAYalbHAs
paboTa u paboTa B MaJbIX TPYIINAX, /1€ KAKIBIA MOTydaeT CBOE 3aJaHHe.

JlaBoparopHbie pabOThl BBINOJIHAIOTCA CTYJEHTAMH [0 HHAWBHUIYaJIbHBIM Tpaduxam
COTJIACHO METOAMYECKHM YKa3aHUSAM K JIaOOpaTOpHBIM paboTaM, COCTaBJICHHBIM IO €AMHOMY
IUTaHY: TIEpeYeHb BOMPOCOB ISl OJArOTOBKU K JIJAOOPATOPHBIM pabOTaM, CYIIHOCTb METOAMKH,
METOAMKA MTPOBEACHUS ONPEeSICHHS, CIHCOK JIUTEPaTyPHI.

TeopeTtnueckue BOMPOCHI, Kacaroluecs TOH WM UHON J1a00paTopHON pabOThl TOTOBSTCS
CTYACHTaMH JoMa. J{OTIOTHUTENBHO AJISl JOMAIIHETO BBITIOJIHEHUS TAeTCsl HECKOJIBKO 3a/1a4 JIst
peleHus u3 yueOHuKa.

B nabGoparopum mnepen KaxaouW pabOTOW TperogaBaTeleM MPOBOIUTCS JOMYCK K
nabopaTtopHoil paboTe B BHJE YCTHOTO OMpPOCa CTYACHTOB M MPOBEPKOW JOMAIIHETO 3a/laHus
(20-30 mumn).

CTyneHThl, MOJIyYHBIINE JOMYCK, BHIOIHAIOT J1a00paTOpHYIO pabOTy COTJIaCHO METO/IUKE.
Bce paboTel 3akaHYMBAIOTCS aHAJTU30M PAcTBOpa C HEM3BECTHOW KOHIIEHTpAIMEH, BBIJAHHBIX
nabopantoMm. BeimonHsieTcss He MeHee 3-X MapaUieNbHBIX —OmperneneHuid. Pe3ynmpTaTsl
00pabaTpIBalOTCI METOAOM MaTeMaThdeckoil cratuctuku. Odopmirsiercss oTdeT mo padore.
Pesynbrarhl aHanusa u jgomycka K paboTe OICHMBAIOTCS MpenojaBaTeleM Mo MATHOAUIbHOMN
cHucTeMe.

JlabopaTopHbIii  MpakTUKyM  Kypca  3aKaHUMBAeTCS  HMHIWBUIYyaJbHOM  y4yeOHO-
HCCJICIOBATEIILCKOM pPabOTOH 10 BBIOOPY MeTOJa M METOIAMKM aHaimm3a BemectBa X B
peaibHOM OOBEKTe. 3/1eCh HCHOJIB3YIOTCS BCE HM3YYCHHBIE METOJIbl M 3HAHMS, MOJYyYCHHbIE
CTYACHTOM B KypCe€ aHATUTUYECKONH XUMHH.

7. IlepeyeHb y4eOHO-METOANYECKOT0 o0ecredeHus JAJI5 CAMOCTOATEIbLHOM

padoThl 00Yy4AKOIIUXCSH M0 JUCHUILJINHE

7.1.  IlepedyeHb-y4eOHO-METOAMYECKOTO  OOECHEUEeHHs] JUIsl  CaMOCTOSITEIbBHOW — paboThI

06yqa10m1/1xc5{ IO JUCIUITIINHEC!

1. OcHoBbl aHanutudeckoit xumuu. B 2-x kH. /Tlox pexa. FO.A. 3onorosa. M.: Beicur. 1ik.,
2005.

2. BacunweB B.I1. Ananutudeckast xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBHI aHANIUTHYECKOM XUMUU. [IpakTueckoe pykoBOCTBO. YueOHOE TocoOue JJIs
By30B. [lozg pea. FO.A. 3on0roBa. M.: Beicu. mik., 2001. 463 c.

4 IlpaktukyM no pusuko-xumudeckum meroaam ananusa./Ilon pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xuMuueckue meto bl aHanmm3a. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988



7.2. YkazaHus ajsi 00y4aroniuxcs Mo OCBOCHHUIO TUCITUTUTHMHBI

Taoauna 7.1.
Conep:kanue caMmOCTOSATEILHOM PadoThI 00YYAOIIMXCS
NeNe HanmenoBanme pa3aesia (TeMbl) AUCHUILINHBI Koua-Bo
n/n 4acoB
1. Bsenenue 6
2. MeTtponoruueckue OCHOBbI XUMUYECKOTO aHaIN3a 6
3. THUIbl XUMHYECKUX PEAaKIUN B AHAIUTUYECKON XUMUHU 6
4, Metoael oOHapyxeHHs U UACHTU(UKAIMHU. MeToAbl BBIACICHUSA, pasjie- 6
JICHUS U KOHIEHTPUPOBAHHMSI
5. XpoMmarorpadguueckre MeTOIbl aHaTTN3a
6. I'paBuMeTpHruecKUil METOJI aHAJIN3a
7. Turpumerpuyeckrne METO/ bl aHAINU3a 8
8. DNEeKTPOXUMHUYECKUE METO/Ibl aHATIN3a 13
9. CreKTpOCKONMYECKNE METO/Ibl aHAIN3a 10
10. MeTto/1bl aTOMHON CHIEKTPOCKOIIUU 10
11. MeTo bl MOJIEKYIISIPHOM CIIEKTPOCKOIINH 10
12. Jpyrue ¢pusznueckre MeToIpl aHaINU3a 10
13. [Tpo6ooT6op u mpodonoaroroBka. OCHOBHBIE 00BEKTHI aHATTU3A 10
7.2. Y4eOHO-MeTOoAHYeCKOe o0ecredeHue /15l CAMOCTOSITeIbHON padoThl

1. OcHoBel ananuTuueckoit xumuu. B 2-x xH. /Tlox pen. }0.A. 3onoroBa. M.: Beicul. mik.,

2005.

2. BacunbeB B.I1. Ananutnueckas xumusl, B 2-X KH., M.: [Ipoda, 2002.

3. OcHoBbI aHanmUTHYECKOU XUMHH. [IpakTHUeckoe pyKoBoICTBO. Y4eOHOe mocobue Ass
By30B. [lox pen. FO.A. 3onmotoBa. M.: Berc. mik., 2001. 463 c.

4 Ilpaktukym o pusuko-xumudeckum merogam ananusa./Ilon pen. [lerpyxuna O.M. M.:
Xumus,1989

5.®uzuko-xuMuueckue Metosl aHanuza. / [lox pen. Aneckosckoro A.W., JI.: Xumus, 1988

8. OueHo4HbIe cpeacTBa MJIS TEKYIIEr0 KOHTPOJISl YCIIEeBA€MOCTH U
NMPOMEKYTOUYHOM aTTeCTAlUM

Bonpocul ona cobecedosanusn

Oﬁmue 80NRPOCHI AHATUMUYUECKOU XUMuu

1. JaiiTe onpeneneHne aHAIUTUUECKOW XUMUU Kak Hayku. Ee npeamer, 1enu, 3a1a4u.




2. Kak cBs3aHa Hayka "aHanuTH4ecKas XUMH'" C JKM3HBIO COBPEMEHHOIO OOIIecTBa
(HayKO, TPOM3BOJICTBOM, OKPYKAIOIIEH CpeIoi, MEAUITMHOMN, KAYECTBOM JKU3HH ).

3. HazoBuTE OCHOBHBIE 3TAIBI PA3BUTHSI AHAJTUTUYECKON XUMUU.

4. Kak Bbl ompeaenuTe aHaIUTUYECKHWE 3adauu (OOHapy>KeHUe, HUICHTH(PHUKAIUS,
ompezeneHue, TectupoBanue BemecTB)? OOBEKTH aHaM3a (TBEpIbIC, KUAKUE, Ta3000pa3HbIE,
1a3Ma; MaKkpo- ¥ MUKpO- ; OpraHH4ecKHe U HeOpraHudeckue, OJU3KKUe U y/IaleHHBIE).

5. Ilo KakuM IpUHIHUIAM KJIacCU(PUIUPYIOT METObI aHATUTUYECKONH XUMUH (XUMUYECKHE,
buznueckue, OMOJIOrHYECKHe; OOHAPYKEHUS, UJIECHTU(UKALUU, ONpEACNICHUs; pasleleHus U
KOHLICHTPUPOBAHHUSL; THOPHIHBIE 1 KOMOMHUPOBAHHBIC, IPSIMbIC M KOCBEHHBIC METO/IbI)?

6. Meton u meroauka. MeTposjorudeckue rnapameTpbl METOJUKH: MPOJO0JKUTEIBHOCTD,
TPYAOEMKOCTh, CTOUMOCTb, IPUOOPHOE 0OECTIeUeHHE.

7. [aiite ompeneireHre METPOJOTUYECKUX XapaKTEPUCTUK METOAOB ONpPEEICHUS
(4yBCTBUTENBHOCTh, Tpefen  OoOHapyXeHHUs, JAHana3oH  ONpENeIsIeMbIX  COJEp)KaHHIA,
BOCIPOU3BOANMOCTD, MPAaBUIBHOCTh, H30HPATEIBHOCTH).

8. JlaifTe ornpezesieHne MOHATUIO aHAIMTUYECKAas CIIyk0a.

9. Opranuzanus aHAJIUTHYECKOW CIYXObl U €€ (YHKLUMHU: KOHTPOJb TEXHOJIOTHYECKHX
IIPOLIECCOB, MOHUTOPUHI OKpY)KAlOIIEeH cpeibl, 3710pOBbs HAaceNEHUs, Ciayxk0a KOHTpoJs 3a
XpaHEHUEM HPOAYKIMH, ONEepPaTUBHbIM KOHTposb. CepTuduKanys NpoJyKUUd U XUMHUYECKUH
aHaJIN3.

10. IIpuHUMOB YHUPUKAUY U CTAaHAAPTU3ALNN aHATUTHYECKIX METOJIOB.

11.006ecnieyeHre XUMUYECKOTO aHAIN3a: XUMUYECKHE PEAKTUBBI, KIIaCCUPHUKAIHS, 00IIast
XapaKTepUCTHUKA, CTETIEHb YHUCTOTHI, OUYMCTKA.

12. Mepnas nocyza, €e rpajayupoBKa.

13. AHanuTtnueckue mHpuOOpHL: 0OIIas XapakTepUCTHKa M TpeOOBaHUS K HUM; KJacc
TOYHOCTH, TOBEPKa, IPaJyupoBKa, COUETaHNuE C MUKpoIpoleccopamu 1 DBM.

14. Ananutndeckoe NpuUOOPOCTPOEHHUE, €ro TeHIACHUUHU (OJI0YHO-MOAYNBHBIM MPUHLNUI,
aBTOMAaTH3allMsl, MUHUATIOpU3alus U JIp.)

15. Hcrounuku uHGOpPMALMM 1O  AHAIMTHYECKOW  XUMMHU:  MEpPUOANYECKas,
MoHoOrpaduueckas, yaeOHas JauTepaTypa.

16. MexayHapoaHble U OTEUECTBEHHBIE COOOILECTBA AaHAJIUTHUKOB. PexkomeHnanuu
NIOITAK mo aHamuTHYeCKON XHUMUH.

Mempoﬂozulteacue OCHOBBL AHATTUMUYECKOTL XUMUU

1. [lepeuncnure METPOIOTHUECKUE XAPAKTEPUCTUKN METOJ0B XUMHUYECKOTO aHAJIN3a.

2. YKaXuTe 3KBUBAJICHT, (DAKTOpP HKBUBAJICHTHOCTH U MOJISIPHYIO MacCy SKBUBAJICHTa B
CIENYIOIIUX PEAKIUAX:

H;PO, + KOH = KH,PO, + H0,

H;PO, + 2KOH = K;HPO,4 + 2H,0,

HsPO, + 3KOH = K3P0O, + 3H,0,

H2C204 + 2KOH = K2C204 = ZHZO,

2KCN + AgNO;3; = KAg(CN), + KNOg,

CuSO4 + 2KI = Cul +1/2I;, + K;S0,,

2KMnO,4 + 5H,C,04 + 3H3SO4 = KySO4 + 2MnSO,4 + 10CO;, + 8H,0,

4AKMnQO, + 5As,0;3 +12HCI =4KCI + 4MnCl; + 5As,05 + 6H,0,

FeCl; + TiCl; = FeCl, + TiCly,

SnCl, + FEZ(SO4) + 2HCI =SnCl; + 2FeSO, + H»SO,.

3. Kakumu crioco6amu MOKHO TTPOBEPUTH MPABUIILHOCTh aHAIH3a?

4. B ueM oTaMuMe CIy4alHbIX TOTPEMIHOCTEN OT CUCTEMATHUECKUX ?

5. Kakue BenMYMHBI XapakTEPU3YIOT BOCIPOU3BOJIMMOCTH BBIOOPOYHOM COBOKYITHOCTH
JAHHBIX XUMUYECKOI0 aHaiau3a?

6. [lepeuniciiure KpuTepruu BEIOOpPA METOIa aHATTH3A.



7. Yro Takoe aHanuTHueckuil cur"an? IlpuBenurte nmpuMepsl aHAIUTHUECKUX CUTHAJIOB B
XUMHUYECKHUX U PU3NYECKUX METO/IaX aHaJIu3a.

8. 3Hauamue nudpsl U MpaBUia OKPYTIICHUS YUCEI, BRIPAKAIOIUX PE3YIbTAT aHAIH3A.

9. Enununel CU B aHanuse: OCHOBHBIE, TPOU3BOIHBIC, BHECUCTEMHBIE (SKBUBAJICHT, TUTD,
MOJIIPHOCTb, MOJISIBHOCTh, HOPMaJIbHOCTh, MAaCCOBAasi KOHLIEHTpaLMs U Jp.)

11. ChyvaitHple  TOTPEIIHOCTM B XMMHYECKOM  aHanmm3e. 3akoH [ 'aycca.
BocnpousBogumocts. CTaTUCTHUECKUE KPUTEPUU: MATEMATUYECKOE OXKMJaHUE (IFeHepalibHOE
CpelHee U reHepajibHas JUCIIEPCHs CIIy4aillHON BENMYHHBI; BRIOOPOUHOE CpelHee, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE, JOBEPUTENIbHASL BEPOSITHOCTD).

12. CucremaTryeckue MOrpenHoCTH XUMMUUYECKOT0 aHau3a. [IpaBuiIbHOCTD U CIIOCOOBI ee
IPOBEPKH (METOA CTAaHAAPTHBIX 00PAa3lOB, CTAHAAPTHHIX JOOABOK, CPABHEHUS C pe3yiabTaTaMu
Ipyroro metoja u 1ip.) Ux orpanudenus.

13. IlorpemHoCcTH OTHEIbHBIX CTAaAMM U KOHEYHOro pesyiabTata. CymMMHpOBaHUE
MOTPEIIHOCTEM.

14. Merposornueckoe O0OECIEYeHHE KOHTPOJS COCTaBa BEIIECTB M MaTEPHAJIOB.
ATTecTanus U CTaHAAPTU3ALUS METOUK. AKKPEIUTALHS aHATUTUYECKUX TaO0paTOpHii.

15. Yro Takoe n30upaTeibHOCTh MEeTOa?

16. UTto Takoe TOYHOCTh aHaNU3a, KAKUMH BETMYMHAMU OHA XapaKTepusyercs?

17. Kakue CymIecTBYIOT CIOCOOBI ONpeAciieHUs] KOHIIEHTPAlMd Ha OCHOBAHHH
CYIIECTBYIOIIEH 3aBUCUMOCTH MEXKy aHATUTUYECKUM CUTHAJIOM U COJEP>KaHUEM KOMIIOHEHTa?

Omoop u noozomoeka npoovl K aHaIu3y

. Kakue TpeboBaHMs NpeIbsIBIAIOT K TeHEPATHHOM MPoOe aHATM3UPYEMOTO BEIIeCcTBa?
. Uem onpezensercs ciocod oT60pa U pazmep npoosI?
. [IpuBeute nmpumMepsl crioco0oB 0TOOPA MPOOKI B MOTOKE KUAKOCTH U Ta3a.
. KakoBel ocobenHocTH 0TOOpa MpoOBI TBEPABIX BELIECTB?
. HazoBuTe ciocoObl roMOreHu3auu 1 yCpeJHEHUS TPOoObl aHATTU3UPYEMOT'0 BEIIECTBA.
. YKa)XuTe MCTOUYHHUKH MOTPEIIHOCTEH MpH 0TOOpe MPpOoObI aHATU3UPYEMOTO BEIIECTBA.
. Kakum 06pa3oM MOKHO ydecTh coziep>kaHue BOJbI B aHAIM3UPyEeMO# npooe?
. Kakue ¢akTopsl onpenenstor cnocod nepeBeeHus aHaIn3upyeMoit mpoObl B pacTBOp?
Kakumu cBoiicTBamMu JOJDKEH o00JadaTh pPacTBOPHUTENb, HCIOJIb3YyeMbId  JIIs
pacTBOpPEHUs aHAIU3UPYEeMON TPOObI?
10. [IpuBeuTe MPUMEPHI MEIOYHBIX, KUCIBIX U OKUCIUTEIBHBIX TJIAaBHEH.
11. YeMm oTiMyaercss MUPOIU3 OT CYXOro 030J1eHUs?

Nl e Y N

06Hapy3fcenue HeoOp2aHu4YeCKux KamuoHoe u AaHuoOHoO6

1. AHaIUTHYECKHE pEaKIMH, WX OCHOBHBIE XapaKTEPHUCTHKW: HIDKHSS TpaHUIIA
ONpeIeNsIEMbIX COAEPKaHUM, CENEKTUBHOCTD.

2. Kakue BbI 3HaeTe criocoObl YMEHbILIEHUSI HUKHEW IPaHUIIbl ONIPEIENsIEMbIX COACPKAHUM
AQHAJIUTUYECKOMN peakuu?

3. HazoBuTe BaskHEUIIME TPUEMBI TTOBBIIIEHHS CEIEKTUBHOCTA AHAIUTHYECKUX PEaKIUM.

4. CnocoObl BBHIMOTHEHHUS] AHAIUTUYECKUX peakluii B pacTBopax (KamenbHbIE,
MAPOXUMHUYECKHIE, MUKPOKPHUCTAIITIOCKOTIMYECKUE, PACTUPAHUS TTOPOIITKOB).

5. Xumudeckue crocoObl 0OHAPYKEHHsSI HEOPTraHMYEeCKUX MOHOB: CHCTEMAaTHYECKHI X011
aHajgn3a KAaTHOHOB (CYIIHOCTh, BO3MOXXHOCTH M OTpPAaHWYCHUsS, 3HAYCHHE B COBPEMEHHOM
aHaju3e, JCJICHHE Ha CEPOBOIOPOIHYIO, KUCIOTHO-ILIEIOUYHYIO U Jp. CXEMBI).

6. IpoOHBIi X0 aHaIM3a HOHOB (CYITHOCTh, BO3MOXHOCTH M OTPaHUYCHUS).
7. OO01me peakuuu S-, pP-, d-377eMeHTOB B APOOHOM aHAJH3E.

8. XapakTepHbIE peakIuu S-3JIEMEHTOB.

9. XapakTepHble peakiuu P-3J1€MEHTOB.



10. XapakrepHbie peakiuu d-371eMEHTOB.

11. Aaroputmsl 1poOHOTO OOHAPYKEHHS KATHOHOB.

12. Kakue peakiiuy Ha aHUOHbBI CUNTAIOTCS IPEBAPUTEIbHBIMU?

13. Kak OTKpBITh aHHOH C032' B IIPUCYTCTBUH aHMOHOB 8032‘ u 82032'?

14. N300pa3uTe ypaBHCHUSIMHU peakinii X011 aHaau3a cmecu anuonos: |, Br, CI'.

15. Kakue aHMOHBI HE MOTYT HAaXOJIUThCSI B KUCIIOM pacTBOpe?

16. Kakum mytem otkpeiBatoT anuonbl NO,, NO3', eciiit oHU pUCYTCTBYIOT BMeCTe?

17. Kakue aHuOHBI MOXKHO OTKPBITh IEMCTBUEM MOJIN/IAa KAl B IPUCYTCTBUU Kpaxmana?

18. AIropuT™MBI IpOOHOTO OOHAPYKEHUSI AHHOHOB.

19. KayecTBeHHBIN XUMUYECKUA aHAIN3 UCKYCCTBEHHON CMECH TBEPBIX BEIIECTB (COJICH,
OKCHJIOB).

20. Kak npoBOauTCsi KaueCTBEHHBIM XMMUYECKUN aHAIU3 CIUIABOB B 3aBUCUMOCTH OT MX
tumna’?

21. Kak npoBOAMTCSl KAUECTBEHHBIM XUMUYECKHUI aHATIU3 MUHEPAIOB?

Xumuueckue mecm-memoost ananusa

1. Kak wucmnonb3yloTcs METOIbl IUIOCKOCTHON XpomaTtorpaduu B KAYECTBEHHOM H

MOJIYKOJIMYECTBEHHOM aHaJIN3¢ BEUIeCTB?

2. IlpuBeauTe mpUMeEphl UCIOJIB30BAHUS OCA0YHON XpomaTorpaduu B KaYECTBEHHOM U
KOJIMYSCTBEHHOM aHaJIM3E.

3. Yto Takoe XMMHYECKHE TECT-METOAbI aHaI1u3a?

4. Kakue peareHThl UCTIOJB3YIOT B TECT-METO1aX ?

5. Kakue ucnonb3yroT roToBble aHAIUTUYECKUE (JOPMBI PEareéHTOB B TeCT-MeTo1ax?

6. B uem npeumytiecTBa U HEIOCTATKU (PU3UUECKOTO CIIOCOOa UMMOOUITU3AIIMN PEareéHTOB
Ha HOcUTENIH?

7. TUTIBI UCTIOJIB3YEMBIX MATPUII JJIsl HAHECEHUSI PEareHTOB.

8. B yem mpemmyImiecTBa M HEIOCTATKH XUMHUYECKH MMMOOMIN30BAHHBIX PEareéHTOB Ha
HOCUTENAX?

9. [IpuHUUMIIBI ONIpeEIeHUs] KOHIEHTPAIUU TECT-METOIOM.

10. YcTpoticTBa 7151 onpeeieHus] KOHIIEHTPAIIUU TECT-METOJIOM.

11. Crioco0bl onpeaeneHus: KOHIEHTPAIH TeCT-METOIOM.

12. Ha3zoBuTE€ OCHOBHBIE METPOJOTUYECKUE XAPAKTEPUCTUKU PE3yIbTATOB aHAIIM3a TECT-
METOJIOM TPH Pa3NUYHBIX CIIOCO0aX OMpeeNieHUs] KOHIICHTPAIUH.

13. KakoBa 4yBCTBUTEIHLHOCTh OMPENEICHUS KOHIICHTPAIIMA TECT-METOJIOM B Pa3IMUHBIX
yYCTPOMCTBAX M crioco0ax aHanu3a?

14. Kak ynydimaroT u30MpaTeaTbHOCTh OMPEEICHUS KOHIIEHTPAITUU TECT-METOI0OM?

15. KakoBa TOUHOCTB ONPEEICHHUs] KOHLIEHTPAI[UU TECT-METOIOM?

16. HazoBuTE OCHOBHBIE 00JIaCTH IPUMEHEHHS TECT-METOIOB.

17. Kak mpoBOaUTCS aHAIN3 BOJbI, BO3/1yXa U MOYBbI TECT-METOJaMU?

18. TecT-MeTOABI B KIMHUYECKOM aHAIN3E.

19. Ha3oBuTe OCHOBHBIE CIIOCOOBI HM3TOTOBJICHUS TECT-YCTPOUCTB ISl IKCIPECCHOTO
aHajam3a.

20. Kak onpenenstor napel 3TaHONa B BBIIBIXa€MOM BO3AYX€E TECT-METOI0M?

Ipumepnutit Komnaexkm 3a0anuii 011 KOHMPOALHBLIX padom

Tema: BoruncijieHHsl B AaHATUTHYECKOM XMMUHU. YyBCTBUTEJIBbHOCTH AaHATUTHYECKUX
peakuuii. Cioco0bl BbIpa:KeHUs KOHIEHTPAUMH PACTBOPOB



Bapuanr 1
1. MctuHHOe 3HaueHne macchl ocaaka paBHO 1,3458 r. [lpu M3MepeHHM TOJYYEHO 3HAYECHUE
1,3582. OnpenenuTh aOCOTIOTHYIO B OTHOCHTEIBHYIO IOTPEIIHOCTh H3MEPEHHSL.
2. IlpenenbHoe pa30aBiIeHHE MOHOB AIOMUHMS IPU MUKPOKPUCTAIUIOCKOIIMYECKOM OTKPBITUU
pasao 150 000 M1/, MEUHUMaNBHBIH 00BEM HccaexyeMoro pactsopa paseH 0,06 M. Berancnuts
OTKPBIBAEMBIH MUHUMYM.
3. B xakoM oObeme BOJbI HAZ0 PAaCTBOPUTH 2 MOJIb THAPOKCUIA HATPUSA, YTOOBI OXydnuTh 20-%
pactBop?
4. Ckonpko MuminTpoB 0,2 M pacTBOpa MOKHO IPUrOTOBUTH M3 250 M pacTBOpa COJITHOU
KHUCJIOTHI, uMeroriero TuTp 0,03650 r/mn?
5. CKoJbKO IpaMMOB JuXpomaTa Kajlusi HaJao B3sTh Juid npuroroieHus 200 mi pacTsopa,
umerottero Titp 0,004904 r/mi, eciii 3TOT pacTBOP MCIOIB3YIOT KaK OKUCIUTEIh?

Bapuanr 2
1. OnpenenuTs OTHOCUTENIBHYIO TOTPELUIHOCTh U3MEPEHUS MacCOBOM 110111 (B %) cephl B yriie,
eciu BmecTo 3,12 % momyueno 3,05 %.
2. lIpenenpHOE pazbaBlieHHEe HOHOB KablUs B pacTBope paBHO 50 000 Mi1/T, MUHUMAIBHBIN
00BeM pacTBOpa, HEOOXOAUMBIHN JJI1 OTKPBITHSI HIOHOB KaJIbLIUs JEMCTBUEM OKCalaTa aMMOHMSI,
paBeH 0,03 mu1. BIUMCAUTE OTKPBIBAEMBI MUHUMYM.
3. B 270 mn Boasl pactBopeno 30 r xyopuna Hatpus. KakoBa MaccoBast 107151 paCTBOPEHHOTO
BeniecTna (B %)?
4. CKoJIbKO I'paMMOB IIEpMaHIraHaTa Kajaus HaJlo B34Thb i npurotrosieHus 2 i1 0,5 H pacTBopa,
€CJIM JIaHHBIH pacTBOP UCHOJB3YIOT B KUCIIOH cpere?
5. PaccuurtaTh TUTP 1 HOPMAJIbHYIO KOHLIEHTPALMIO pacTBOPa COJbL, €ciiu B 250 M1 BO/IbI
pactBopmin 5,3 T 6e3BogHOM Na,COs.
Tema: 3akoH AelicTBHS MacC KaK OCHOBA Ka4eCTBEHHOI'0 aHAJIM3a

Bapmuanr 1
1. Beramcinth kKoruenTparmio noroB H* n CN™ B 0,1 M pactBope, eciu Koy = 7,2 1010,
2. BBIUHCIHTS HOHHYIO CHITy U akTHBHOCTH HoHOB Na* u CI” B 0,01 M pactBope NaCl.
3. CKoapKO MOJIeH YKCYCHOM KHUCIIOTHI clieayeT 100aBUTh K 1 11 1 H pacTBOpa aiierata HaTpus,
4TOOBI PacTBOP CTAJ HEUTPAIbHBIM?
4. Onpenenuts pH OydepHoro pactBopa, coaepxkamero 1,1 M ruapokcuaa ammonus v 1,1 m
XJIOpU/1a aMMOHHUSL.
5. Berancnure npousBeaeHne pactBopuMoctu xpomata cepedpa AgaCrOa, 3nas , uto B 100 M
HaCBILIEHHOT O pacTBopa ero coaepxkurcsa 0,002156 r.
6. OnpenenuTb KOHCTaHTY U CTENIEHb THIPOJIN3a coiu Gocdara Kaaus Mo TpeThel CTYNeH! U
pH 0,12 m pacTBOpa 3TOM COMM.

Bapmuanr 2

1. Beruncnuts crenens nonuzamuu 0,1 m pacrsopa HCN.
2. CKOJBKO MOJICH KPUCTAJUTMYECKOTO arieTaTa Kaaus Heooxoaumo pactBoputh B 100 mut 0,0375
M pacTBOpa YKCYCHOM KHCIIOTHI, YTOOBI mostyuuTh pH pactBopa, paBHbIi 5,437
3. Beruucauts gaCTBOpI/IMOCTB OKcaJlata KajbI[Hs, €CIH POU3BEICHIE PACTBOPUMOCTHU €TI0
paBHO 2,57-107.
4. bydepnas cucrema conepxkut 0,1 M MypaBbuHOM KucioTel u 0,1 M popmuara kamus.
Omnpenenuts pH.
5. Paccuurats cTenens ruaponusa conu nepsoit crynenu u pH 0,02 1 pactBopa cynshuga
ammonust (NHy),S.
6. Kak mosHo Oy/et ocaxkaieH Xxpomar-HoH B Bujie xpomata cBunia PbCrO4 k MoMeHTyY
BBINAJICHUS OcajiKa cyibdara cBUHIA?



Tema: OKUCINTETBHO-BOCCTAHOBUTEIbHBIE (PEAOKC) MPOLECCHI

Bapuanr 1
1. K pactBopy, coaepxamiemy uonsl I, NO;', SZ', n00aBMIIHM XJIOpHOHM BOJbI. Kakue nsmeHeHus
MOKHO HabOmronath? HamucaTh ypaBHEHUs peaknuii 1 00OCHOBaTh HaIpaBJIeHHE HX (cpena
KHCJIast).
2. Paccuurarh penoKc-TIOTCHIMAN [EepMaHraHaT-uoOHOB TpW KoHieHTpamusx [MnOs] = 0,1
Moutb/m, [M n2+] = 0,01 Mo/ 1 ipu pH pacTBopa, paBHOM 7.
3. Hanucatp ypaBHEHHE U TOJ00paTh KO3(D(HUIIMEHTHI peakii OKUCICHHUS CYyIb(HIa MBIIIbIKa
As,S3  koHneHTpupoBaHHON a30oTHOU KucioTod HNOs3, xoTopas mpu 3TOM mIpeBpaiaercs B
okcuz azora NO,.
4. MoxHso u cynbdar xpoma Crp(SO,)3 okuciuts azotHoit kucinoroir HNO3z 8 HoCr,O7?
5. Hanmcatps ypaBHEHHE peakiu U MoA00paTh K03(h(GUIMEHTHI Tpoliecca OKUCICHHS Cylbhuaa
Kene3a pa30aBICHHBIM PaCTBOPOM a30THOW KUCIIOTHI, €CIIH MPOIYKTHl PEAKIIUU Fe**, S, NO u
H.0.

Bapuanr 2
1. B xakoM HampaBJIeHUU OyJeT IPOTEKATh PEaKIUs, €CIIM CMEIIaTh PaBHBIE 00BEMBI PACTBOPOB
cojieii oaMHAKOBBIX KOHIeHTparuii (1 moms/n) xmaopuaa skeneza (1) u xmopuma xemesa (1),
xsiopuaa ososa (1V) u xmopuaa onosa (I1).
2. BpuncauTh peaoKC-TIOTEHIMAI B pacTBOpe, B KoTopoM coaepxkutcs [MnO4] = 1 momns/m,
[Mn?*] =1 moms/n u [H] = 10" mouns/n.
3. Hamwmcare ypaBHeHHE peakinuu mepokcuaa Bogopoga HyO, ¢ Cr** B wenounoii cpexe.
[TomobpaTh KO3PPHUIMESHTHI, CYUTAS, YTO cr¥* — Cro,~.
4. MoxHO i ipoBecTd peakiuio okuciaeHus Cry(SOy)3 B Cr2072', nevictByst (NH4)2S,0g?
5. Hammcate ypaBHEHHE peakiuu okucieHus maseneBor kucinotbl HyCoO4:2H20 pacTBOpOM
NepMaHraHaTa Kalus.

Tema: KommiekcooOpa3oBanue
Bapmuanr 1
1. Onpe/iennTh KOHIEHTPAIHIo HOHOB Zn>*, NH3 i cTeleHb HOHM3AIMH KOMILIEKCHOTO HOHa B |
M pactBope coiu [Zn(NH3)4]Cl..
2. Paccunraiite, o6paszyetcs nu ocanok FeS, ecnu k 0,2 M pacTBOpY KOMIIJIEKCHOT'O COETUHEHUS
cocraBa Ky[Fe(CN)s] no6aButh paBHbiii 006eM 0,02 M pactBopa NayS.
3.Ckonbko rpammoB AgCI pactBopures B 1 1 1 M pacTBopa aMmmuaxa?
4. KakoBa HavanbHass KoHIEHTparws (Moib/1) pactBopa KCN, B 2 MiI KOTOPOTO pacTBOPHIIH
18,8 Mr 6poMuia cepebpa u ipu 3ToM 00paszoBaiics komruiekcHbIi HoH [AG(CN)2]™?
5. Tlpousoiizer 1 paspylieHue Komiuiekca, eciu k 0,2 M pactBopy conu coctaBa Na[AgS,0s]
OPUINTh paBHBIM 00beM 0,2 M pacTBopa noauaa kanus? OTBET MOATBEPAUTE PACUETOM.
Bapmuanr 2
1. K 0,2 m pactBopy CuSO, nobaBuim paBHbIH 00beM 2 M pacTBOpa aMMHUaka. Berunciauthb
KOHIeHTpauio nona CU’’, ecm cumTarh, 9TO B pacTBOpe 0OPA3yIOTCS KOMIUICKCHBIC MOHBI
[Cu(NH5)4]*".
2. OOpasyetcst 1 ocanok cynbduma kaamus, ecian k pactsopy 0,1 m  K3[Cd(CN)4] mobaButh
CyIb(QUI-MOH, KOHIEHTpaLKs KOTOPOro COCTaBIseT 2 10°® moss/n?
3. BeIuucnuTh HavyaJgbHYI0 KOHILEHTpPaLHUIo (MOJIb/JI) aMMHaKa, HE0OOXOIUMYIO Ui PACTBOPEHHUS
2,86 mr AgCI, Haxonsmerocst B 2 MJ1 BOJIBI.
4. Beraucnutk pactBopumocts ZN(OH), B 1 1 1 M pactBopa NH3, eciu B pactBope o0Opa3syrorcs
TOJIbKO KOMILTeKCHbIe HOHB [ZN(NH3)a]*".
5. Berauciute pactBopumocth (Monb/m) Ni(OH), B 1 1 0,05 m pacTBopa aMMuaka, €Ciid
o6pasyroTcst Tonbko komruiekcHsie nonbl [Ni(NHz)e]?.



KojunuyecTBeHHBIN aHAJIN3

Tema: I'paBuMeTpUYecKHil aHAIN3

BapuanTt 1
1. Cxonbko MumUauTpoB 10 %-Hoil consHol kucnoTsl (p = 1,049) Tpedyercs i pacTBOpEeHUs
0,7500 r BaCO3?
2. Ckonbko TpammoB BaSO, mepeitmer B pactBop mpu mpombeiBanuu ocaaka 200 miu (0,2 i)
JUCTUIUIMPOBAHHOMN BOBI?
3. Kakyro HaBecky HUTpaTa cepedpa HeoOX0AUMO B3STh I aHAJIM3a COAep KaHus cepedpa, eciu
ero ocaxxnaroT B Buae AgCI?
4. Kaxoii oobem 1,5 H HCI ¢ 200 %-ubiM u30bITKOM MOTpedyeTcs, 4yToObl pacTBopuTh 0,2 T
xKenesa?
5. CKOJBKO JTUTPOB BOABI MOTpeOyeTcss Uil pacTBOPEHUS NpU KOMHATHOM TemmepaTrype 3 T
BaCOs3, ecnii mpounsBeeHUE paCTBOPUMOCTH 3TOH COJIM PaBHO 8,1:10%2

Bapuanr 2
1. PaccuuraTh, CKOJIBKO MIUUIMJIUTPOB 2 H PAcTBOpAa CEPHOMl KHUCIOTHI HAA0 B3ATh IS
ocaxaenwust 6apust u3 HaBecku 0,5234 v BaCl,+2H,0.
2. Ckonpko rpamMmmoB BaSO, mepeiiner B pacTBop npu mpombiBanuH ocaaka 200 mi (0,2 i)
JKUJKOCTH, CoJlepKallen 107 mous CEpHOI KUCIIOTHI?
3. Boruncnuth HaBecky kapOonata kaibius CaCOgz, HeoOxoaumMyto uid nmoiaydenus ocaaka CaO
maccoii 0,3 r.
4. Kakoit 00beM pactBopa, coaepxaiiero 200 r HySO,4 B 1 71, cniexyeT B3sTh, 4TOOBI paCTBOPUTH
0,5 r uuuka?
5.KakoBa Oyzner noteps ot pactBopumoctu BaSO, B 200 mu pacTBopa mpu ocaxkaeHuu Oapus
n306ITkOM H>SO4 B 0,001 Mous/n?

Tema: Turpumerpuyecknii (00beMHBINH) aHAJIN3
Bapuanr 1

1. B 250 mn Boas! pactBopunu 0,3180 r xymopuna HaTpus. PaccuntaTe TUTP M HOPMAJIBHYIO
KOHIICHTPAIUIO TIOJTYYEHHOTO PacTBOpA.
2. 20 M1 pacTBOpa XJIOpUa KaJlus HEU3BECTHON KOHIIEHTpaluu pearupyert ¢ 23,53 mut 0,02000 v
pactBopa HUTparta cepedpa. OnpeaenuTb HOPMAITbHYIO KOHIIEHTPAIUS XJIOpU/Ia KaJlns.
3. BpluMCIUTH, CKOJIBKO TPaMMOB THAPOKCHAA HATPHUS COAEPKAIOCh B pPacTBOpe, €CIM Ha
TUTpOBaHUE ero n3pacxoaosano 24,35 miu 0,1020 1 pactBopa H2SO4.
4. Ha neiftpanuzamuio pactBopa, coaepsxkamiero 0,5 r KaycTU4ecKoi cojbl, u3pacxoaoBaHo 20
mi 0,5 m pactBopa HCI. Berauciauts maccoByro noro (%) NaOH B o6paste.

5. OmnpenenauTs TUP pacTBOpa YKCYCHOM KHUCIOTBI, €CIM Ha TUTPOBAHUE 3TOTO pPacTBOpa
u3pacxoaoBano 27,65 mu NaOH, tutp xotoporo cocrasinser 0,004140 r/mi.
Bapmuanr 2

1. K 550 M 0,125 m pactBopa HCI mpubasunm 50 mu pactsopa HCI ¢ tutpom 0,02370 r/mur.
Bbruncnute HOpMaIbHYIO KOHIIEHTPAILIMIO U TUTP MOJTY4YEHHOTO PacTBOpA.

2. 0,3015 r maseneBoii kuciaotrel H,Cy04-2H,0 pactBopmm B 50 mi Boabl. Ha tuTpoBanue
HOJy4eHHOro pactBopa mnomwio 17,81 mim pactBopa ruapokcuiga Harpus. Omnpenenutsb
KoHIeHTparuio pactBopa NaOH.

3.Hagecka cynbduna Hatpust B 1,9525 r pactBopena B MepHoii kon6e Ha 250 mi. K 20 mi sToro
pactBopa npuiuto 40 mi 0,168 H pacTBopa iona. Ha TupoBanne n30bITKa 1012 U3PACX0A0BAHO
41,25 ma 0,09520 u pactBOpa THOCYNb(aTa HaTpus. Berancauts MaccoByro aomo (B %) Na,Ss
obpasre.

4. Kakyto HaBeCKy SSHTapHOW KHMCJIOTBI HAJ0 B3SITh JUIsl YCTAHOBKU TUTpa npubiusutensHo 0,4 H
NaOHwmeTomoM oTAenbHON HaBECKH, YTOOBI HA TUTPOBAHKME IPUTOTOBJICHHBIX U3 HUX PACTBOPOB
pacxojoBajiock He 6osee 20 M yCTaHaBIMBAeMOro pacTBopa’?



5. Hagecky cepeOpsinoro cmaBa B 1,3516 r pactBopunu B HNO3z u pactBop pazbaBuiu a0
o6bema 200 mi. Ha tutpoBanue 15 mi pactBopa morpedoBanocsk 17,36 mu 0,05000 1 pactBOpa
NH;SCN. Beraucnuts MaccoByro aoio (B %) cepedpa B cIijase.
Tema: MeToJ KHCJIOTHO-OCHOBHOIO TUTPOBAHMS

Bapuanr 1
1. Ckombko rpammoB  H2C,04:2H,0 Hamo B3sTh mis ycranoBku tHTpa 1 H pactBopa KOH
METOZOM OTJENBHBIX HAaBECOK, YTOOBI Ha TUTPOBAHME IOJIYYCHHBIX PACTBOPOB PAaCcX0J0BAJIOCh
OKOJIO 25 MJT yCTaHaBJIMBAEMOTr0 pacTBopa’?
2. Ha tutpoBanue pactBopa, coaepxkamero 3,1580 © TEeXHHYECKOrOo THAPOKCHIA Kalusi,
uspacxonoBano27,45 mn 1,9655 u pactsopa HCI. Beruucnurs maccoByto nonto (B %) KOH B
oOpasiie.
3.K 50 mn 0,1 1 HCOOH npu6asneno 40 mi 0,1 m pactBopa NaOH . Uemy paBen pH cmecu?
4. HaBecka mpamopa B 0,2834 r pactBopena B 30 mi 0,3933 u pactBopa HCI. Ha turpoBanme
n30bITKa KUCIOTH u3pacxonoBano 14,10 mn 0,4409 1 pactBopa NaOH. Boeruncnute MaccoByro
noito (B %) mpumeceit B oOpasiie.
5. Beruucnuth MHIUKaTOpHYIO omOKy TuTpoBanus 0,1 M mypasbunoii kuciaorst HCOOH 0,1 m
pactBopom NaOH ¢ meTuiioBsiM opanxeBbiM (pT=4).

Bapuant 2
1. Kakyro HaBecKy O€3BOJHOM COJM HY)KHO B3sTh, 4TOObI Ha ee TuTpoBaHue a0 CO;
pacxomoBanock 061 20 M 0,1 1 HCI?
2. Ckonpko rpammoB H,SO, comepkutcs B pacTBOpe, €ClM Ha HEUTpaM3alHIO 25 M €ro
tpebyercs 24,17 mn NaOH, umeromiero tutp 0,004085 r/mn?
3. Paccunrath ckadok tutpoBanus 0,1 m pacrBopa NaOH 0,1 u pacrBopom HCI B mpenenax
MeXy HetocTaTkoM U u30bITKOM B 0,1 % oT sxBuBanentTHoro konuyecrsa HCI.
4. HaBecka cBexenepeKpHCTaNIM30BaHHOM IaBeneBod kucinorbl B 1,3455 r pactBopeHa B
MepHoOW koi0e Ha 250 mu. Ha tutpoBanme 20 ma 0,09768 v NaOH pacxomyercsa 22,88 mi
IPUTOTOBJIEHHOIO pacTtBopa. JlokasaTb, 4YTO KPHUCTAUIOTUIApAT IIABEJEBOM  KUCIIOTHI
KPHUCTANTU3YETCS C ABYMS MOJIEKYJIaMH BOJIBI.
5. Paccunrtath mHAuMKaTtopHyto ommOKy TutpoBanus 0,1 m pactBopa HCI 0,1 M pactBopom
NaOH ¢ ¢penondranennom (pT=9).

Tema: MeToabl pefoKCHMETPHHU

Bapmuanr 1
1. BblYMCINTh KOHCTAQHTYy paBHOBECHS peakimu okucieHus cynbdarta xenesa (1) FeSO,
nepmanranatom kaiaus KMnOy
2. Ckoapko r kpucramioruapara okcamata aMmmouus (NH;),C,0O4 HYXHO OTBECHTBH, YTOOBI
npurotoButs 500 M 0,1 H pacTBOpa ero?
3. BbIuucnuTh HaBECKy TeXHUYECKOro cynbputa HaTpusi Na;SOz mo ciemyromuMm JaHHBIM:
coJepkaHue ero B obpasue 46 %, mepHas konba Ha 250 M, JUIsl TUTPOBaHMS B3STO 25 M
pactBopa, B 6ropeTky Ha 50 mur HaiuT 0,05200 H pacTBop nepmanranaTa kamus KMnO,.
4. Ha aHanu3 nocTynwjl TEXHUYECKUH HOJ, UMEIOIMNA 25 % HEOKUCISIIOIIMXCS NPUMECEH.
Paccuurares HaBecky MHoja, KOTOPYIO MOXKHO B3BeCUTh JUIsl aHanuza, eciu 0,1 H pacTBop
tuocynbsgata HaTpust NaS;O3 ObU1 HAUT B OIOpPETKY Ha 25 Mil.
5. Ompenenuth MaccoByto 100 (B %) cynsduma HaTpus B oOpasiie, eciim HaBecky B 4,2000 T
pacTBOpwIIM B MepHOi kosbe Ha 500 Mt 1 k 25 ma ero npuwiwin 50 mit 0,2000 H pacTBopa iofa.
N30bITounbIH o oTTUTpoBaH 46,06 M1 THOCY IB(aTa HaTpust Na,S,03 (K=1,234 k 0,1 H).

Bapmuanr 2
1. OnperenuTh KOHCTAHTY PAaBHOBECHS PEaKIIMU B3aUMOJICHCTBUS Hoa u cepoBogopoaa HyS.
2. 1511 ycTaHOBIICHHS KOHLIEHTPAIIMH pAacTBOPA IEPMaHTraHaTa Kanus He0OXOJMMO IPUTOTOBUTh
100 mm 0,1 H pactBopa okcanara Hatpusi NayC,Os. CkoOIbKO TPaMMOB 3TOH COJIM TpeOyeTcs
OTBECUTH?



3. Ompenenute MaccoBYr A0 (B %) aKTUBHOTO XJIOpa, €CITM HaBeCKa OCMUIHLHOW M3BECTH B
0,2004 t pactBopeHa B Boae u K pactBopy mobaBwiu Kl m  H»SO4. Breiaenusmmiics #on
ortutposan 20,04 M 0,1000 H pactBopa THOCYIB(MaTa HaTpust NaS;0s.
4. Hagecky pyasl B 0,2060 T o6paboTany KOHIICHTPUPOBAHHON XJIOPOBOAOPOJHON KHCIIOTOM.
XJ0p, KOTOpBIA 00pa3oBajCsi MpU HAarpeBaHUH BO BpPEMS PEAKIMH, IMOTJIOTHIINM PacTBOPOM
noauaa kanus. BepienuBmmiicst on ortutpoBanu 0,05200 H pacTBopoM THOCY/Ib(pATa HATPUS,
3arpatuB 42,53 mu. Onpenenutb MaccoByro aoiito (B %) okcuaa maprania (IV) MnO; B aroit
pyZne.
5. OnpenenuTh TUTP pacTBopa iojia Mo cepe, eclii Ha TUTpoBaHUE mouuio 7,82 M pactBopa
1oja; HaBecka HopMmau, conepxanien 0,02 % cepsl, paBHa 0,8530 r.
Tema: MeToabl ocazkaeHHs M KOMILIEKCO00pa30BaHMs

Bapuant 1
1. Kakum ycnoBusM JOJKHBI OTBEUATh PEAKIIMU, UCIIOIb3YEMbBIE B METOJE OCAXKAECHUA?
2. 13 naBecku NaCl mpurotoBunu pactBop B koibe emkoctbio 500 mi. K 25 M nmomydeHHoro
pactBopa npummm 50 mut 0,1 H pacTBopa ponanuna. Kakosa momkna 0b1Th HaBecka NaCl ?
3. K pactBopy 0,2266 r BemecTBa, comepxaiiero xjaop, npubasuwiu 30 mun 0,1121 v pactBOpa
AgNO;, a 3arem wm36biTok AgNO;3; ortutpoBaymm 0,50 mum 0,1158 u pactBopa NH4SCN.
Paccunrtarh mpoIeHT 1Mo Macce XJIopa B aHAIU3UPYEMOM BEIIECTBE.
4. PaccunTaiiTe, CKOJIbKO TpaMMOB TpmiioHa b morpedyercs mist nmpurotosnenus 250 miu 0,05
pacTBopa.
5. PaccunTaTh KOHIIEHTPAIIMIO MI*3KB/JI MarHusi B Boje, eciau npu tutpoBanuu 100 mi Boab
TpUJIOHOM b ¢ XpoMoreHoM 4epHbIM 110 cuHel okpacku monuio 19,20 mu 0,1012 H pactBOpa
TpuioHa b.

Bapuanr 2
1. B uem 3akmrouaercst cymHocTh Metoga Mopa u ®@omnsrapna?
2. Paccuuraiite HaBecky NaCl, uroOsr npuroroButs 250 M 0,05 H pacTBOpa, HEOOXOAUMOTO
it yctaHoBkH TUTpa pactBopa AgNO:s.
3. Cxkombko mmummiautpoB 0,05000 H AgNO; noiiner Ha TtuTpoBanue 20 M1 pacTBOpa,
nony4dennoro pactsopenuem 0,1052 v NaCl B Bozme?
4. Jlnsa onpeneneHus Kanblus U marHus B3saTo 2,0850 r MMHepasla U pacTBOPEHO B MEpHOU
ko0e Ha 250 mu. Ha TtutpoBanue 25 mu atoro pactBopa uzpacxogoano 11,20 ma 0,05240 u
pabouero pactBopa TpuioHa b, a Ha TutpoBanue 100 mi (mmocnie oTAeneHUs Ca2+) nonuio 21,65
MI1. Berunenuth MaccoBble 101 (B %) KaJlbliMs U MarHus B o0pasiie.
5. Ckonpko rpaMmoB TpuiioHa b Hao B3sATh A npurotosienus 2,5 1 ~ 0,1 H pactBopa?

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU Konmpom;noﬁ

pabomot
Onenka TpeOoBanus kK 3HAHUAM
OTJIMYHO MIPUBEJCHBI IOJHBIE MPABUIbHBIE PELICHUS, OTBETHl I'PaMOTHO
apryMEHTHPOBAHEI
XOPOIIO JOTTYIIIEHBl HE3HAYMTENbHBIC TOTPEITHOCTH TIPH OTBETaxX Ha

BOIIPOCHI, apTryMCHTAallUuA ObLlIa HE IMOJHOM

yIIOBJIETBOPHUTEI B oTBeTax Ha HEKOTOpPHIE BOIPOCHI JIOMYILEHBI TPyOble OUIHOKH,
BHO 4acTb BBIBOJOB HE AapryMEHTHPOBAHA WM AapPryMEHTHPOBaHa
HEIPaBUIILHO



HEYJI0BJIETBOPUT OtBetsl Ha 50 u 60see % BOMPOCOB OMIMOOUYHBI, OOIBIIUHCTBO
€JIbHO BBIBOJIOB HE apIyMEHTHPOBaHbI WM apTyMEHTHPOBaHbI HEMPABUIILHO

Ilpumepnvle sapuanmaol mecmogvix 3a0aHull
Tecr 1
1.B yem cymHOCTHh TPABUMETPUYECKOI0 METO/1a AHAJIU3A.
1. Onpenenenue KOJIMUYECTBEHHOTO COAEPKaHMUSI XUMUUECKUX PJIEMEHTOB B
COCTUHEHUSX.
2. Onpexnenenne 00bEMOB KaK OIPEIEIIIEMOT0 BEIIECTBA, TAK U pearcHTa.
2. Kakumu cTagusiMu XapakTepudyercsl KpHCTAUIH3ALMSA.
1. Obpa3zoBaHueM 3apOABILIEBBIX LIEHTPOB KPUCTAUIN3ALNHN U JATBHEHIIUM UX POCTOM;
2. ObpazoBaHuEM MEJIKHX KPUCTAJIOB U POCTOM KPYITHBIX.
3.Yro siBIsieTCA NPABUIBHOCTHIO aHAIN3a?
1. Pa3HOCTB MEXy MOJIYY€HHBIMH PE3yJIbTaTOM U UCTUHHBIM WJIM Haubojee JOCTOBEPHBIM
3HAUYEHUEM.
2. OtHolIeHNEe a0COMOTHON OMMOKN K UCTUHHOMY 3HAUYECHHIO.
4. TMTp - 3TO:
1. ©=My5a/M,pa 100%
2. CM:n/V
3. T=m/VV
5. YTo Takoe MHAMKATOPHOE OIIMOKA TUTPOBAHMSA?
1. I[TorpemHocTh, KOTOpasi BbI3bIBAETCSA HECOBIA/IEHUEM TIOKAa3aTellsl TUTPOBAHUS
HCIIOJIb3YEMOT0 MHANKATOPA ¢ BeMMUUHON pH B TOUKE SKBUBaJIE€HTHOCTH.
2. Okpacka MeHsieTCsl B Ollpe/ieIsieMOM HHTepBasie 3HaueHuit pH He cTporo B Touke
SKBUBAJIEHTHOCTH.
6. TurpuMeTprYecKHii MeTO aHAIHU32 OCHOBAH HA ONpeaeTeHUM:
a - Macchl UCCIIEAYEMOrO BEIIECTBA;
0 - o0bema peareHTa, U3pacxoI0BaHHOTO Ha PEAKIMIO C UCCIIEYEMbIM BEIIECTBOM;
B - KOJIMYECTBEHHBIX U3MEHEHUN (DU3HMUECKUX CBOWCTB CUCTEMBI

7. MOMEHT 3KBHBAJIEHTHOCTH B KOMIIEKCOHOMETPHH YCTAHABJIMBAETCS € IOMOIIBIO:
a- JakMycoBol Oymaru;  O- ¢peHondTanenHa; B- METANIOXPOMHBIX HHIMKAaTOPOB
8. KosnuecTBo cBsizeii ¢ koMILIeKcoo0pa3oBaTeieM Ha3bIBAIOT:

a- THJIPATHBIM YHCIIOM;

0- KOOpPIMHAIIMOHHBIM YUCIIOM;

B- YUCIIOM 3aITOJTHECHHS

9. B KOMIJIEKCOHOMETPHUM B KaYeCTBe JIUTAH/IA Yallle BCEro HCMOIb3YIOT:
a- aMMHaK
0- 11aBeJIeBYIO KUCIIOTY
B- TPWIOH b
10. O6pa3yomeecst KOMIUIEKCHOE COeINHEHUE HHINKATOPA ¢ KATHOHOM MeTaJlila MeHee
NMPOYHOE , YeM KOMILJIEKC ITOr0 :Ke MeTajljia ¢ TpujionoMm b, mosromy Tpusion b
BBITECHACT HHAUKATOP € COOTBETCTBYKOIUMU U3MCHCHUSIMHU LIBETOB 110 ypaBHeHmo:
a- MeInd + H,T> <> MeT> +HInd* + H*;
6- Melnd + H,T* <> MeH,T* +Ind® +
B- Melnd” + NaoH, T <> MeHT +2Na" + H* +Ind*>
11. B ocHOBe MeTO/1a HEHTPATU3AIUM JIEKUT XUMUYECKAsI peaKkiusi:
1) oKuCIUTETHLHO-BOCCTAHOBUTEIbHAS



2) KOMILIEKCO0Opa3oBaHus
3) ocaxmeHus
4) KHUCJIOTHO-OCHOBHOI'O B3aUMOJICHCTBHUSI.

Tect 2
1. Kosin4yecTBO 0caguTeIh
1. OmpenensieTcst CoaepKaHUEM OMPEACIAEMOro dJIEMEHTa B UCCIIEyeMOM BEIIECTBE, U OT
BEJIMYMHBI HABECKU aHAJU3UPYEMOT0 BEIIECTBA.
2. Ompenensiercss 00bEM UCCIETYEMOT0 PacTBOpA.

2.@akTopsbl, Bausgwmme Ha GopMy H CTPYKTYPY 0CaJAKA.
1. Temnepatypa, MOPSAOK U CKOPOCTh OCAXKICHUE PA3IMYHBIX COJIEH B pacTBOpE.
2. KoHueHTpaius, CKOpoCTh, IPUPOAA pearupyroero. BemecTBa.
3. Yro sBJIsIETCS TOYHOCTHIO aHAIM3A?
1. PazHoCTh MeX 1y MOJIY4YeHHBIMH PE3YJIbTaTOM M HICTHHHBIM UJTM HauboJsiee
JIOCTOBEPHBIM 3HAYECHHUEM.
2.0t1Ho1IeHre abCOFOTHON OMMOKU K ICTHHHOMY 3HAYCHUIO.
4. HopmaibHasi KOHIEHTPAIUS ITO:
1. CM=n/V
2.Cn=nIMpyq
3. Cy=m/DV
5. Yto Takoe XxpoMo(dopbl 1 ayKCOXPOMBI?
1. Oxpacka OpraHUu4eCKON COCTMHEHUI 3aBUCUT OT HAJIMYUSA B UX MOJIEKYJIaX
«HOCHTEISIMU I[BETa.
2.BermiecTBa yCHJIMBAIOIINE HHTEHCUBHOCTh OKPACKH.
6. B ocHOBe KOMIIJIEKCOHOMETPHU JIEIKUT PeaKus:
a- HeUTpanu3aIuu; 0- ocaXKIeHH; B- KOMILJIEKCOOOpa30BaHUs
I'- OKMCJICHHUSI-BOCCTAHOBJICHHS
7.KoMIIeKCHBIC COeIMHHEHHS COCTOSAT M3 KOMILIEKC000pa3oBaTes (e HTPAJIbHOI0 aTOMA)

H JIMI'aH10B. KOMHHeKC006p33OBaTeJ'Ib H JIMIraHjibl COCTABJIAIOT:

a- BHEIHIOW cepy; ©O- BHyTpeHHIOIO chepy; B- ruapaTHyIo chepy
8. YucJio cBs3eii JJUranaa ¢ KOMIJieKcooopa3oBartejieM Ha3bIBaIOT:
a- TUTaHTHOCTHIO; 0- ICHTaTHOCTHIO; B- MOJIEKYJIIPHOCTBIO
9. Tpuaon b (NayH,T) auccounupyer B BOIHOM pacTBope:
a- NapH,T — 2Na™ + 2H" + T%;
6- NagH, T <> 2Na™ + Ho T, HyTY «oH + HT®
B- NaH,T <> 2Na* + 2H" + T*
r- NagH T — 2Na*" + HyTZ, HoTZ <o HY + HTY
10. Ecain Tpniion b odpa3syer ¢ kaTnoHOM Me”* Gomee MPOYHOE COeJMHEHHUE 110 CPABHEHHIO
¢ KoMIuTekcoM Me?' ¢ HHAMKATOPOM, TO IIPHUMEHSTIOT:
a- METOJI IPSIMOTO TUTPOBAHUS;
0- MeTo 00paTHOTO TUTPOBAHMS;
B- THTPOBAHHE 3aMECTUTEIIS
11. TurpoBanme- 310:
1) kouTpOMpyeMoe nobaBiieHrne pabouero pacTeopa (TUTPAHTA) K aHATTM3UPYEMO crucTeMe
2) nobaBJIeHHE pacTBOpa aHATU3UPYEMOTO BEIIIECTBA K PACTBOPY U3BECTHON KOHIICHTPAIIHH
3) npou3BoIbHOE T00ABIEHUE CTAaHAAPTHOTO PAacTBOpPA B MPUCYTCTBUU MHANUKATOPA JI0
M3MEHEHHUS OKPACKH.
Tecr 3
1. TpeOoBaHue npeabsiBisieMble K BecoOBO# ¢opme:
1. Manas pacTBOpUMOCTh HE OoJee 1-10'7-10'8M0J11>/J1.0ca;[01< JIOJDKEH OBITH



KPYNHOKPUCTAJUTMUECKHM.
2. TouHOE COOTBETCTBHE COCTaBa XUMUUECKOU (hopMylie, JOCTAaTOYHASI XUMUYecKast
YCTOMYUBOCTb.
2. lnst mostyyeHUsi KPYNHOKPUCTAUIHYECKUX 0CAJTKOB, HE00X0AHUMO:
1.OcaxxaeHre BeCTH U3 OTHOCUTENILHO Pa30aBICHHBIX PACTBOPOB, U3 TOPSYUX
pacTBOpOB NpuiIKuBaTh. OcaauTe b MNOCTENEHHO MPU MOMEIIMBAHKE TOTyYEeHHbBIE
OCaJKHU JIOJKHBI HEKOTOPBIE BPEMS TIOCTOSITh.
2. OcaxaeHue BECTU U3 KOHIEHTPALMU PACTBOPOB U3 FOPSYMX PACTBOPOB, OCAIUTEINb
MPUIIMBAThH BEIIECTBA, CIOCOOCTBYIOIINE OCAIKA.
3. Kakywo ommoKky Ha3pIBalOT a0COJIIOTHOM?
1. Pa3HOCTh MEXy MOJTYYEHHBIMU PE3YJIbTATOM M UCTUHHBIM WM Hanboee
JIOCTOBEPHBIM 3HAYECHHUEM.
2. OrHomeHne abCOMIOTHON OMMUOKN K UICTUHHOMY 3HAYCHHUIO.
4. MoasiibHasi KOHIEHTPALUs ITO:
1. ©=Myp/Mype 100%
2. CM:n/V
3. Cm=n/M;.1s
5. Kakmue pakTOopbl BJUSIOT HA MOKA3aHUSA HHIUKATOPOB?
1. Oxpacka nHIMKaTOpa JA0JKHA OBITh XOPOIIO 3aMETHOM, I[BET UHIMKATOPA
JOJIKEH PE3KO U3MEHsETCsl B HeOobIIoM HHTepBaie pH, nusmenexnue
OKPACKH JI0OJIKHO OBITH 00paTHUMBbIM.
2. DukcupoBaHUE TOUYKH SKBUBAJICHTHOCTH.
6. UccienyeMbIM pacTBOPOM B KOMILIEKCOHOMETPHH fIBJISIETCS] pacTBOP:
a- KUCIIOTHI; 0- menouu; B- COJIU
7. Kommiiekcoo0pa3oBaTeib U JJUTaHAbl CBA3AHbI:
a- TOHOPHO-aKLENTOPHOU CBA3BIO;
0- MOHHOMH CBSA3bIO;
B- BOJIOPOJHOM CBS3bIO
8. lucconuanms B BOAHBIX PACTBOPaX KOMILIEKCHBIX COeIMHEHN HA BHYTPEHHIOI0 U
BHEIIHIOK c()epbl NPOUCXOIUT IO THITY:
a- CUJIbHBIX JIEKTPOJIUTOB;
0- c1a0bIX AIEKTPOIIUTOB,;
B- TOJIBKO NPU HarpeBaHUU
9. B BoHOM pacTBOpe ¢ KATHOHAMH Me?* NMPOMCXOAUT NPOLECC, ONUCLIBAEMBII
YPaBHEHHEM::
a- Me** + HoT? — MeT? + 2H";
6- Me** + NaH,T <> Me H,T + 2Na" ;
B- Me”* + H,T> — MeHT + H'
10. PacyeTbl B KOMIVICKCOHOMETPHH NPOBOASITCA HA OCHOBE:
a- CJIe/ICTBUS U3 3aKOHA SKBUBAJICHTOB, T.€. UUCJIO MOJIb SKBUBAJIEHTOB TpHiioHa b u
OIPEEIIAEMOT0 BEIIECTBA PABHBL;
0- paBeHCTBa 00bEMOB PacTBOPOB TpuJIoHa b 1 onpenenseMoro BemecTa;
B- PaBEHCTBA KOHIEHTpALMi pacTBOPOB TpUiIoHA b 1 onpeznenseMoro BemecTsa
11. KosinyecTBeHHBbIE pacyeThbl NP TATPOBAHNH OCHOBBIBAKOTCS HA 3aKOHE
1) coxpaHeHus1 Macchl
2) SKBUBAJIEHTOB
3) MOCTOSIHCTBA COCTaBa

Tect 4
1. TpeOoBanue npeabsBIsieMble K ocakaaemMoii popme.
1.Manas pacTBOpUMOCTbH HE OoJIiee 1-10'7-10'8M0nb/n.ocaz[01< IIOJIKEH OBITH



KPYITHOKPHUCTAJUIMYECKHUM.
2.To4HOE COOTBETCTBHE COCTaBa XUMHUUECKOH (hopMylie, JOCTATOYHAS] XUMUYECKast
YCTOMYUBOCTb.

2. Kakye omu0OKHN HA3LIBAETCH CHCTEMATHYECKUMH cny'{aileLan?

1. Ommbka MOXET UMETh Pa3MEPHOCTh U3MEPSIEMbIX BEIMYMH HEM30EKHBIM MPH
J1r000M ONpECTICHUH.

2. Ilpu mpoBeneHuu aHanu3a npoObl B pa3HbIX JabopaTopusx. [lorpenrHocTy, oJMHAKOBbIE
110 3HaKY U BIMSIOIIME HA PE3YJIbTAT B CTOPOHY €r0 YBEIHUYEHHUsI, TM00 B CTOPOHY
YMEHBILEHUS.

3.UTo siBJIsIeTCS] YYBCTBUTEJILHOCTHIO aHAIU3Aa?

1. MuHuManbHas ornpesessemMasl KOHIEHTpaIHsI BEIIEeCTBa.
2.bin30CcTh NOy4aeMoro pe3yJibTaTa K MCTHHHOMY.
3. XapakTepucTika BOCIPOU3BOJUMOCTb OMPEIEICHUS OT OIbITA K OIBITY.

4.IIpoueHTHAasI KOHIIEHTPAIUSs ITO:

1. ©=My /My pa 100%
2.CM=n/V
3. Cmn=n/M;_s5
5.4to Takoe nokasareiib, H KAKOro ero 3HaueHue Turpopanue pH?
1.Bennunna pH, npu KoTopoii 3akaHYMBAIOT TUTPOBAHUE C JJAHHBIM
WHJIUKATOPOM.
2.WnTepBan Mexay AByMs 3HaueHUsIMH pH, B KOTOpoM OyJieT MpOUCXOAUTh
IMOCTCIICHHOC U3MCHCHUEC [IBETA MHANKATOPA

6. Pabouum pacTBOpoOM siBJIsIeTCS pacTBoOp:
a- 1IeJI0YH; 0- KOMIUIEKCOHA; B- KUCJIOTBI
7.Ecniu BHYTpeHHsAs cdepa uMeeT 3apsil, TO B COCTAB KOMILIEKCHOI'0 COeIMHECHUS BXOAAT

NPOTHBOMOJI0KHO 3apPSIKeHHbIE HOHBI, KOTOPbIE COCTABJIAIOT cepy:

a- BHEIIHIOO; 0- BHYTPEHHIOIO; B- TUAPATHYIO
8. lucconuanusi BHyTpeHHeH cepbl NPOUCXOIAUT:

a- HeoOpaTHMO;

0- 00paTHUMO U CTYNEHYATO;

B- T10J] IEHCTBUEM DJIEKTPUYECKOIO TOKA

9. B koMIJIEKCOHOMETPHH onpeesieHue 00JILIINHCTBA KATHOHOB NIPOBOAAT O0bLIYHO B:
a- HEUTpaJIbHOU Ccpelie;
0- B arleraTHOM Oydepe ,
B- B aMMHavHOM Oydepe

10. TpuaoHOMeTpHSI HCIOJIb3YyeTCS VISl ONpede/IeHUs
a- o011ei ’KEeCTKOCTH BOJIBI;
0- comeprkaHus KUCIIOTHI B MOYE;
B- COJIEp KaHUs LIEJI0YU B KPOBU

11. MOJ’IﬂpHaﬂ KOHICHTPpAaIud BEIICCTBA NMOKA3bIBA€T CKOJbKO MOJIb B€IECTBA
COACPKUTCH B:

1) 100m pactBOpa



2) ln pactBopa
3) 1kr pacTBOpa.
Tecr S
1.B yem cymHOCTHh TPAaBUMETPHUYECKOI0 METO/1a AaHAJIN3A.
1. Onpenenenne KOJIMUYECTBEHHOTO COAEPKaHUSI XUMUUECKUX PJIEMEHTOB B
COCTUHEHUSX.
2. OmnpeneneHre 00bEMOB, KaK OMPEEIIIEMOT0 BEIIECTBA, TaK U pearcHTa.
2.@axkTopbl, BAUSIOMTE HA POPMY M CTPYKTYPY OCaaKa.
1. TemmniepaTypa, MOPsIAOK U CKOPOCTh OCAXKJICHUE PA3IMYHBIX COJIEH B PaCTBOPE.
2. KoHueHnTpanus, CKOpoCcTh, IPUPOAA Pearupyroiero. BelecTsa.

3.Kakyio ommOKy Ha3bIBalOT A0COJIHOTHOM?

1.Pa3HOCTh MEXy MOJIY4€HHBIMH PE3yJIbTaTOM M UCTUHHBIM UJIM Haubolee
AOCTOBCPHBIM 3HAYCHUCM.
2.0t1Ho1IeHne abCOMIOTHON OMMOKU K ICTHHHOMY 3HAYEHUIO.
4. HopMajbHasi KOHIIEHTPAIUS ITO:
1. CM:n/V
2.Cn=nIMyp.yy
3. Ca=m/3V
5 .Kakue ¢akTopbl BIUSIOT HA MOKA3aHUSI HHAUKATOPOB?
1.Okpacka uHANKATOPA I0JKHA OBITH XOPOIIIO 3aMETHOM, I[BET MHIUKATOPa
JOJKCH PE3K0 U3MEHSETCsl B HeOOIbIIOM HHTepBasie pH, n3mMeHeHnue
OKPACKH JIOJDKHO OBITH 00paTHUMBbIM.
2.CDI/IKCI/IpOBaHI/IC TOYKU DKBHUBAJICHTHOCTH.
6. B kauecTBe HCXO/HBIX BElIECTB B KOMILIEKCOHOMETPUM HCMOIb3YIOT XUMUYECKHU
YHCThIE:
a- XJIOpHUJ Maruusi; O- TUIPOKCHU] HATPUS;,  B- IABEJIEBYIO KUCIOTY
7. BHyTpeHHsis M BHeIIHAA c()epbl CBA3AHBI:
a- TOHOPHO-aKIENTOPHOU CBA3BIO;
0- MOHHOMH CBS3bIO;
B- BOJIOPOJHOM CBS3BIO
8. uccoumamusi BHyTpeHHel cepbl yBeTHUNBAETCS:
a- ¢ IOHIDKEHUEM TeMIIepaTyphl;
0-c YBCINMYCHHUEM KOHICHTPAIUN KOMIIICKCHOI'O COCAUHCHU A,
B- C YBeJIHUEHUEM pa30aBIeHUS
9. B BOAHOM pacTBOpe MHAMKATOP IPHMOXPOM YEPHBIi AUCCOMUPYET B IBE CTYIICHU:
1) NaH,Ind - Na* + HInd",
2) HaInd™ <> H* + Hind?.
[0CJIe Yero ¢ KaTnoHamu Me?" IpOUCXOUT peakiust:
a- HInd® + Me?* <> Melnd + H":
6- HaInd” + Me?* <> MeHInd + H';
B- NaH,Ind + Me** <> MeHInd + H" + Na*
10. IIpwm cayyaiiHOM nonagaHuy aMMHA4YHOro Oydepa B ri1a3 (1eJ0YHAsA cpea) HAA0
IPOMBITH I'JIa3 00JILIINM KOJHYECTBOM XO.]IO}IHOi;I BOAbI U:
a- HaJIOXKUTh MapJIeBYIO MOBS3KY;
0- MPOMBITH PACTBOPOM COJIBI;
B- IPOMBITH PACTBOPOM OOPHOI KHCIIOTHI
11.JKBHBaJIEHT BelECTBA - 3TO:
1) peanpHas yacTula BEIIECTBA, KOTOPasi B JaHHOM peakluy SKBUBAJICHTHA OAHOMY HOHY
BOJIOPOJIa UJIK OJTHOMY DJIEKTPOHY
2) ycloBHAs 4acTUla BEIIECTBA, KOTOPas B JAaHHOM peaKLMy 3KBUBAJIECHTHA OJTHOMY HOHY



BOZOPOJa UJIM OJJTHOMY 3JIEKTPOHY
3) peanbpHas WK yCIOBHAs!, KOTOpas B JAHHOW pPeaKIMK SKBUBAJICHTHA OJJTHOMY HOHY
BOJIOPOJIa WJIK OJTHOMY 3JIEKTPOHY.

Kpumepuu OUECHKU omeema cmyc)enma npu 6blNOJIREHUU MEeCmoBblx 3a0anuil

Ounenka

OTJINYHO

XOpOIIIO

YAOBJICTBOPUTEIL
BHO

HEYJIOBJIIETBOPUT
€JIbHO

TpeGoBanus Kk 3HAHUAM

OneHka «OTJIIMYHOY» BBICTABIISIETCS CTYIEHTY, €CJIU OH IIYOOKO U
IIPOYHO  OCBOWJ  IPOTPAaMMHBIM  Marepuall,  MCUYEpPIBIBAIOLIE,
IIOCJIEZI0BATENbHO, YETKO U JIOTUYECKU CTPOMHO €ro M3J1araeT, yMeeT
TECHO YBA3bIBaTb TEOPHUIO0 C IPAKTHKOH, CBOOOJHO CIIpaBIseTCA C
3aJjayaMy, BOIIPOCaMU M JIPYTUMHU BHJIAMU IPUMEHEHMs] 3HaHUH,
IIPUYEM HE 3aTPYIHSETCS ¢ OTBETOM IIPH BHUJIOM3MEHEHUM 3aJaHUM,
IIPaBUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHUE.

OHGHKa «XOpOIIO» BBICTABIACTCA CTYHACHTY, €CJIM OH TBEPHO
3HACT Marcpuraj, rpaMOTHO U IO CYIICCTBY HU3JIaracTt €ro, He 10ImycKasd
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUEC IIOJOXCHUA IMPH PCHICHUN HNPAKTHYCCKHUX
BOIIPOCOB M 3a14a4, BJIaJICCT HCO6XOI[I/IMBIMI/I HaBbIKaAMH U IIPUCMAMHU UX
BBITIOJIHCHNS.

OrneHka «yJIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYICHTY, €CIU
OH WUMEET 3HAHUS TOJHKO OCHOBHOTO XapaKTepa, HO HE YCBOWII €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEAOCTaTOYHO  IpaBHIIbHbBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIEA0BATEIHHOCTH B
W3TI0’KEHUU MIPOTPAMMHOT0 MaTepHala, UCIIBITHIBACT 3aTPYIHEHHS TIPH
000CHOBaHHUH OTBETA.

OueHKa «HEYIOBJIETBOPUTEIBLHO» BBICTABISAETCS CTYIEHTY,
KOTOpBI HE 3HAET 3HAYMTEIBHOM YacTH MPOTPaMMHOTO Marepuaia,
JIOTTYCKaeT CYIIECTBEHHBIE OLTHOKHU, UMEET 3aTPYJHEHHS MPU OTBETE Ha
BOMIpOChl W oOocHOBaHMM OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYAOBJIIETBOPUTEIBHO» CTAaBUTCS CTYJIEHTaM, KOTOpPbIE HE MOTYT
MPOJOJDKUTh ~ 00ydeHue  0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOLIEH TUCLUILINHE.

Ilepeuens éonpocoé K 3auemy
4 cemecTp

1. Bmegenue. IlpenMer aHanmuTHYECKOM XHMHHU, €€ CTPYKTypa. MeTomonoruyeckue
aCIIeKThl AHAJIMTUYECKOM XHMHU; €€ MECTO B CHUCTEME HayK, CBS3b C MPAKTUKOW. 3HAYEHUE
AHAIMTUYECKOM XMMHUH B PA3BUTUU €CTECTBO3HAHUS, TEXHUKU, DKOHOMUKH.

2. OcHOBHBIC aHATUTHYECKHE MPOOJIEMBI: CHIDKCHHE TIpefiesia OOHAPYKEHHUS, TTOBBIIICHHUE
TOYHOCTH M M30MPaTEeNhbHOCTH, SKCIIPECCHOCTH aHAINM3a; aHaIN3 0e3 pa3pyllieHus; JTOKATbHBIN
aHaIu3; JUCTAaHIIMOHHBIN aHanmu3. Buasl ananusza.

3. OcCHOBHBIE 3Tanbl Pa3BUTHS aHATUTUYECKON XuUMUU. COBPEMEHHOE COCTOSIHUE U

TCHACHIUNU  pa3BHUTUA

AHATUTHYECKON  XVUMHH: HHCTPYMCHTAIU3alu, aBTOMaTHu3alusi,

MaTeéMaTusanus, MHUHUATIOpU3alusd, YBCIUYCHUC HOJIA (1)I/I3I/ILIGCKI/IX MCTOOOB, IMEPEXOoa K
MHOTI'OKOMIIOHEHTHOMY aHaJIN3y, CO3JaHUC CCHCOPOB U TECT-METO0B.
4, MeTpOHOFI/I‘-IGCKI/Ie OCHOBBI XMMHYCCKOT'O aHaJIn3a



5. OcHOBHbIE CTAJMH XMMHUYECKOTO aHalu3a. BeiOOp MeTo/1a aHAIM3a U COCTABICHHE CXEM
aHanu3a. AOcomoTHbIe (0€33TaIOHHbIE) U OTHOCUTENIbHBIE METOJAbl aHaln3a. AHAIUTUYECKUN
curnan u nomexu. O6beM HHPOPMALIMU B AaHATUTUIECKOM CUTHAJIE.

6. OCHOBHBIE XapaKTEPUCTUKN METO/A aHAJIN3a: IPABUIBHOCTb U BOCIIPOU3BOJUMOCTb,

7. Knaccudukanus norpemHocTei ananmza. CUCTeMaTHUECKUE U CITydaifHble TOrPEIIHOCTH.
[TorpemHOCTH OTAENBHBIX CTAANN XUMHYECKOTO aHAJIA3a.

8. CrocoObl MOBBIICHUS BOCIIPOM3BOJIMMOCTH U MPABMWIIBHOCTU aHanu3a. OpraHuzanus u
METOJIOJIOTHUS  METPOJIOTHYECKOr0 OOecredeHus JesTeIbHOCTH aHAJIMTUYECKON  CITyXOBbl.
AKkpenauTanys — aHanuTHYeckux — jabopatopmii.  [loBepka  ammapaTypbl, — aTTecTalus
HECTaHJAPTHBIX CPEJICTB U3MEPEHUN U METOJIMK aHAJIN3A.

9. Tumbsl XUMUYECKHX peaKIiii U IPOIECCOB B AaHATMTHYECKON XHUMUU.

10. KoHcranTsl paBHOBecus peakiuil U mpoueccoB. COCTOSHHE BEUIECTB B HMICATBHBIX U
peanbHbIX cucreMax. CTpykTypa pactBoputeseil U pactBopa. ConbBaTanus, HOHU3ALUA,
nucconuanus. [loBeneHue 351eKTpOIUTOB U HEAJIEKTPOIUTOB B pACTBOPAX.

11. Teopus [ebas-Xrwokkens. Koddpdummentsr aktuBHOCTH. KOHIEHTpaMOHHBIC
KOHCTaHThl. OmnucaHue CIOXKHBIX paBHOBecuid. OOmas W paBHOBECHAs KOHLEHTPALUU.
VY ci1I0BHBIE KOHCTAHTBI.

12.  KucnotHo-ocHOBHble peakuuu. (COBpEeMEHHbIE MPEACTaBICHUS O KUCIOTax U
ocHoBaHusix. Teopust bpencrena-Jloypu. PaBHOBecue B CUCTEME KHUCIIOTa - COINPSKEHHOE
OCHOBaHHE U pacTBOpUTENb. KOHCTAHTBI KUCIIOTHOCTH U OCHOBHOCTH.

13. BausHue npupobl pacTBOPUTENSI Ha CUIIy KUCJIOTHl U ocHOBaHMs. Husenupyromuii u
muddepeHnmpyomui 3pGeKT pacTBOPUTEIIS.

14. KucnotHo-0CHOBHOE paBHOBECHE B MHOIOKOMITOHEHTHBIX CUCTEMAX.

15. Bydepubie pacTBophl U ux cBoiicTBa. bydepnas emkocts. Brruncnenus pH pactBopos
HE3apsHKEHHBIX U 3apsKEHHBIX KUCJIOT M OCHOBAHMM, MHOTOOCHOBHBIX KHUCJIOT U OCHOBaHUH,
CMECH KHUCJIOT U OCHOBAHHUH.

16. Peaknuu xommiiekcooOpa3oBaHus. TUIBI KOMIUIEKCHBIX COEIMHEHUH, UCIIOJIb3YEMBIX B
aHanutuyecko xumuu. Kiaccupukanuss KOMIUJIEKCHBIX COCQUHEHHM 1O  XapakTepy
B3aMMOJICHCTBUSL METAJUI-JIMTaH[], IO OJHOPOJAHOCTH JIUTaHJa W ULEHTPaJbHOTO HOHA
(xoMrIIIeKcooOpa3oBaress).

17.CBolicTBa  KOMILUICKCHBIX  COCIHMHCHHMI, HMMCIONIHE  AaHAJIUTHYECKOEC  3HAUYCHHE:
YCTOMUYHBOCTb, PACTBOPUMOCTb, OKPACKa, JIETYUYECTb.

18. CrynenuaToe koMmiiekcooOpa3oBanue. KoiaruecTBeHHbIE XapaKTEPUCTUKN KOMITJIEKCHBIX
COCTMHEHUI: KOHCTaHThl YCTOMYMBOCTH (CTymeHYarble W oOmwme), QyHKuus oOpa3oBaHUS
(cpemnee JnWraHAHOE 4YHCIO), (YHKIHMS 3aKOMIUIEKCOBAHHOCTH, CTENEHb 00pa3oBaHUSs
KOMILJIEKCA.

19. ®akTophl, BIUSIONINE HA KOMILUIEKCOOOpAa30BaHWE: CTPOCHHUE IIEHTPAIBLHOTO aToMa M
JUTaHAa, KOHUEHTpalus KOMIOHEHTOB, pH, wHOHHas cuna pacTBOpa, TemImeparypa.
TepMoanHaMuyeckasi U KWHETHYECKAasl yCTOWYMBOCTh KOMIUIEKCHBIX CO€AMHEHUH.

20. BnusiHME KOMIUIEKCOOOpA30BaHMs HAa PACTBOPHUMOCTb COEIMHEHHUH, KUCIOTHO-OCHOBHOE
paBHOBECHE, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIM  TMOTEHIMAl  CHCTEM, CTaOWMIM3alUIo
pa3MYHBIX CTeMeHell OKuCIeHHus 31MeMeHTOB. CrocoObl MOBBIMIEHUS YYBCTBUTEIHHOCTH U
n30MpaTeIbHOCTU aHaIM3a C UCTOIb30BaHUEM KOMILIEKCHBIX COETUHEHUI.

21. OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKLMU. DIIEKTPOIHBIM MOTEHIMaN. YpaBHEHUE
Hepucra. CtanaapTHbli U GopManbHBINA MOTEHIUAIIBI.

22. CBsI3b KOHCTaHTBI PABHOBECHSI CO CTaHAAPTHBIMU MOTEHUKUanaMu. HanpaBnenue peakuuu
OKHCJICHHS M BOCCTaHOBJEHHs. DakTopbl, BIUSAIOIINE HAa HANpaBlIE€HUE OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakiui. [loHATHE O CMemaHHBIX MOTEHUUaNax. MexaHUu3Mbl
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

23. IIporecchl ocakaeHus U coocaxieHus. PaBHoBecue B cuctemMe pacTBop - ocaiok. Ocaaku
1 ux cBoiicTBa. Cxema oOpa3zoBanus ocanaka. Kpucrammmaeckue u amopdHbie OCaaKH.



24. VYcaoBus NOJYYEHHS KPUCTALNTMYECKHUX OCaaKoB. ['omoreHHoe ocaxieHue. CrapeHue
ocanka. [lpuumnbl 3arpsisHeHus ocaaka. Kiaccuukanus pa3iavyHbIX BHUAOB COOCAXKICHUS.
[TonmoxxuTenpbHOE W OTPHIIATEIHHOE 3HAUCHUE SBICHUS COOCaXIeHUs B aHaim3e. OCOOCHHOCTH
0o0pa3oBaHMUsl KOJIJIOMIHO-TUCHEPCHBIX CcHUCTeM. lcronb30BaHME KOJUIOMIHBIX CHCTEM B
XUMHUYECKOM aHaJIH3e.

25. .MeTonbpl oOHapyKeHHs ¥ HICHTU(DUKAINH

26. 3anma4n ¥ BEIOOp METO/1a OOHAPYKEHUS U UACHTH(DHUKAIINN aTOMOB, HOHOB U XHMHYECKUX
coeMHEeHUH. J[pOOHBIN ¥ CUCTEMaTUYECKU aHAJTH3.

27. ®u3znyecKkue METO Ikl OOHAPYKCHHSI I UCHTH(PUKAIIMN HEOPTAHUYECKUX U OPTaHHYECKUX
BellecTB. MUKPOKPUCTAINIOCKOIMYECKUN aHamu3, MUPOXMMHUYECKHM aHaiu3 (OKpalIMBaHUE
IJTAMEHH, BO3TOHKA, 00pa30oBaHUE MEPIIOB).

28. KanenbHblil aHanu3. AHaIU3 paCTUPAHUEM MTOPOIIKOB.

29. Mertoapl BbIICNICHUS], pa3/IeNICHUs U KOHLIEHTPUPOBAHUS

30. Meroaps! sxcTpakuuu. Knaccudukanus. TeopeTnyeckue 0CHOBBI METOJIOB.

31. Mertoasl ocaxaeHusi U coocaxaeHus. [[pumeHeHrne HEOPTraHMYECKUX M OPraHUYECKUX
peareHToB ISl OCAXICHUS.

32. Xpomarorpadudeckue Meronbl aHanm3a. Kmaccuduxarus meromoB. KadecTBeHHBIH U
KOJIMUECTBEHHBIN XpoMaTorpaduyecKuil aHalu3.

33. I'azoBas xpomarorpadus. ['azo-agcopdbunonHas (razo-reepaodaszHasi) U ra30-KUIKOCTHAS
xpomarorpadus.

34.KunxoctHas xpomarorpadus. Bugpl skuakocTHON XpoMaTorpadu.

35. HonooOmennass xpomatorpadus. CtpoeHune u (U3HKO-XUMHUYECKHE CBONCTBA
MOHOOOMEHHHUKOB..

36. IInockoctHast xpomarorpadusi. OOuMe NpuUHIUNBL pasfaeneHus. CrnocoObl MOTydeHHUs
MJIOCKOCTHBIX XpoMaTorpamMM. PeareHThl miisi UX TpOsiBICHUS. Bymaosicnas xpomamozpagus.
Mexanusmbl pazaenenus. [loasmknbie ¢aszbl. [IpenmymiectBa U HeAOCTaTKU. TOHKOCHOUHASA
xpomamoepagus. Mexanusmbl pasneneHus. CopOeHTsl W moaBWXHBIE (a3el. OOmacTu
MIPUMEHEHUS.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

FJ'IY6OKOG U Xopomee 3HAaHUC U IMOHHUMAaHUC NPEAMETa, B TOM

3auTeHo o
YUCJI€ TEPMHUHOJOTMM W  OCHOBHBIX TIOHATHH; TEOPETHYECKHUX
3aKOHOMEPHOCTEH; (bakTUIeCKuX JTaHHBIX 00CTOATENLHBIMN,
JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BpPEMSI C/Iauu 3a4eTa; yACIbHBIN BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBAaHUM — He 6osee 50%.
Cnaboe 3HaHHWE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHUECKUX
He3auTeno

3aKOHOMEpPHOCTEH, (aKTUUECKHX JaHHBIX, OIIMOOYHBIM OTBET Ha
3aueTe; yAeIbHBIN Bec OMUOOK MpU KOHTPOJILHOM TeCTUPOBAHUU —
6onee 50%.
Ilepeuens 6onpocos Kk Ik3ameny

5 cemecTp

l.I'paBumerpuyeckuii  meron aHanu3a. CyHmHOCTh T'PaBUMETPUYECKOrO aHAIIM3a,
npeuMyliecTBa U HelocTaTku Mmeroxaa. IlorpemmHoctu B rpaBUMeTpuueckoM aHanmze. OOmas



cxema onpeneneHuil. TpeGoBaHMs K OcCaXaaeMol UM TpaBUMETPUYECKOH  (opmam.
TepMorpaBUMETpUUECKUN aHATHU3.

2. Mertoabl TuTpUMeTpUdeckoro ananusa. Kiaccuduxanus. TpeboBaHus, MpeIbsIBIIEMbIC K
peakuMu B TUTPUMETPUYECKOM aHaiu3e. Buabl TuTpumerpuyeckux onpeaeieHuid. CrocoOsbl
BBIPQXEHUS KOHLIEHTPALMI pacCTBOPOB B TUTPUMETPUHU.

3. KucnorHo-ocHoBHOe TuTpoBaHue. [locTpoeHne KpuBbIX TUTPOBAHUAKHCIOTHO-OCHOBHOE
TUTPOBAHUE B HEBOJHBIX cpefax. KucioTHO-0CHOBHBIE MHAMKATOPBI.

4. OKHCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBaHuE. [locTpoeHne KpuBBIX THTPOBAHHUS.

5. Meronpl OKHMCIUTENBHO-BOCCTAHOBUTEIBHOIO TUTpoBaHUs. llepmaHranaromerpusi.
Onpenenenne xene3a(ll), mapranma(ll), okcanaros, nepokcuaa BOIOPOIa, HUTPUTOB.

6. Nonometpus n nogumerpusd. CucreMa HOI-MOIU KaK OKUCIIUTENb UM BOCCTAHOBUTEII.
Onpenenenne apceHUToB, apceHaroB, xkene3a (III), memu(Il), rajoreHua-MOHOB, TEPOKCHIOB,
KHCJIOT.

7. Dbpomartomerpus, LEpUMETpHs, BaHAJATOMETPHUS, TUTAHOMETPUs, XPOMOMETPUS.
[lepBuunble ¥  BTOpUYHbIE cTaHaapThl. Mcnone3yemble uHAaukaropel. OmnpexneneHue
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUMN.

8. OcanuTenbHOE TUTPOBAHUE.

9. KommuiekcoMeTpHUeCKOe TUTPOBAHUE. DIEKTPOXUMHUYECKHE METO/Ibl aHAIH3A.

10. [lorenunometpus. Ilpsamas norennuomerpusi. M3mepenue norenuuana. Odpatumbie
U HeoOpaTUMble OKHCIIUTEIIbHO-BOCCTAHOBUTENbHbBIE CHCTEMbl. VHAMKATOpHBIE 3JIEKTPOJIBL.
Honomerpus. Knaccudukanus MOHOCEIEKTUBHBIX JJIEKTPOIOB. XapakTepuCTUKU
HMOHOCEJIEKTUBHBIX 3JICKTPOJOB: 3JIEKTpoaHast (GYHKIHUSA, KOI(P(DUIHMEHT CEeIEKTUBHOCTH, BpEMs
orknuka. [lpumepsl mnpakTuyeckoro npumeHeHus: voHomeTpuu. Omnpexnenenue pH, noHOB
LIEJIOYHBIX METAIIJIOB, FAJIOT€HU-HOHOB.

11. I[ToreHnmomeTpuueckoe TuTpoBanue. Kynonomerpus

12 Bonbramnepomerpus.  AmnepoMerpudyeckoe  THUTpoBaHue. CyIIHOCTH  METoja.
WuaukaTopHble 35eKTposbl. BbiOop moTeHIMana WHAUKATOPHOTO 3JeKTpoja. Buabl KpUBBIX
TUTPOBAHUS.

13. CnexkTpoCKONMUYecKHe METOAbl aHaIu3a. CrekTppl aToOMOB. XapaKTepUCTHKA
CHEKTPAJIbHBIX JIMHUM: MTOJIO)KEHUE B CIIEKTPE, UHTEHCUBHOCTD, MOIYIIMPUHA.

14. MeToapl aTOMHOM ONTUYECKON CHEKTPOCKONUU. ATOMHO-3MUCCUOHHBIN METOJ.

15. Cnekrporpaguueckuii 1 CHEKTPOMETPUUYECKHI METOAbl aHalu3a, UX OCOOCHHOCTH,
obOnactu mnpumeHeHHs. KauecTBEHHBI W KOJNMYECTBEHHBIH aHAIW3 METOJOM SMHUCCHOHHOMN
cnekTpoMmeTpun miuameHd. OCHOBHas ammaparypa: creKkTporpadsl, KBaHTOMETpbl. [lnamMeHHBIE
dortomeTpbl U creKTpoPoToMeTprl. MeTposiornueckue XapakTepUCTUKH W aHAIUTHUYECKUE
BO3MO>KHOCTH.

16. Teopus u npakTukKa Tpo600TOOpa U MPOOOTIOATOTOBKH

17. OcHoBHbIE cnocoObl mepeBoja MpoObl B ¢GopMy, HEOOXOIUMYIO sl JaHHOTO BHJA
aHaJlM3a: pacTBOPEHHE B pa3jIMYHbIX Cpelax; CIHEeKaHue, CIUIaBJICHHE, pa3JIoKEHHWe IOoJ
JIeCTBUEM BBICOKMX TEMIIEpaTyp, JaBJIEHUS, BHICOKOYACTOTHOIO pPa3psia; KOMOMHHUPOBaHHE
Pa3IUYHBIX TPUEMOB; OCOOCHHOCTH pA3JIOKEHUS OpraHWYECKUX coeanHeHnid. CrocoOb
yCTpaHEHUS U yueTa 3arps3HeHUi U MOTeph KOMIOHEHTOB IPU MPOOOMOATOTOBKE.

18. OcHOBHBIE 00BEKTHI aHau3a. OOBEKTHI OKPYKAIOIIEH CPebl: BO31yX, IPUPOIHBIE U

CTOYHBIE BOJIbI, aTMOC(EPHBIE OCAJIKH, TIOYBbI, JOHHBIE OTIOKEHUSI.

19. CneuunanbHble 0ObEKTHl aHAIM3a: TOKCUYHbBIE U Pa/IMOaKTUBHBIE BEIIECTBA, TOKCUHBI B
MUIIEBBIX MPOAYKTaX, HAPKOTUKH, B3PBIBUATHIE U JIETKOBOCILIAMEHSIOLINECS BEILECTBA, T'a3bl,
KOCMHUYECKHE OOBEKTHI.



IIpumepsl 3K3aMeHAMOHHBIX OHJIETOB
UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHALUOHHBIN Onjer Ne 1

[To kypcy «AHAJIMTHYECKAS XHMHID)

IJIS CTYVIEHTOB 3 KVpPCAa CHEHHAJILHOCTH «XHUMUA (0aK)»

Bonpocbl. 1.  OcHoBHbIE aHaTWTHYECKHE MPOOJIEMBI: CHIDKEHUE TMpeneia OOHapYKEHUS;
MOBBIIICHHE TOYHOCTH M M30MPaTEIbHOCTH, SKCIIPECCHOCTH aHau3a; aHaIM3 0e3 pa3pylICHHS;
JIOKAJIbHBIN aHAJIW3; JUCTAHIIMOHHLINA aHanmu3. Buasl ananusa.

2. KoHcTaHnThl paBHOBeCHs peakiuid u mporeccoB. COCTOSHHE BEIIECTB B HJACAIBHBIX U
peanbubiX cuctemax. CrTpykTypa pactBoputeneit u pactBopa. ComnpBaranusi, HWOHH3ALUS,
nuccouuanus. [loBeaeHre 3IEKTPOIUTOB U HEAJIEKTPOJIUTOB B PACTBOpaX.

3. Xpomarorpadpuueckue wmeroabl aHanm3a. Kmaccupukammss wmeromoB. KauecTBeHHBI U
KOJIMYCCTBEHHBIN XpoMaTorpaduueCKuii aHaJIu3.

buner paccMOTpeH 1 YyTBEpXKICH Ha 3aceqaHiH Kaeapsl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHAUMOHHBIN Omier Ne 2

ITo kypcy «AHAJIMTHYECKAS XHUMHA»

IJIA CTYAEHTOB 3 Kypca CHeHHAJLHOCTH «XUMHHA (0aK)»»

Bonpocbl.1. OcHOBHBIE 3Tamnbl pa3BUTHs aHATUTHYECKOM XuMuM. COBpPEMEHHOE COCTOSHUE U
TEHACHIIMM DPAa3BUTUSA AHATUTHUYECKOM XHMHUHU: HWHCTPYMEHTAJIM3alus, AaBTOMAaTH3aLus,
MaTeMaTu3alus, MHUHHUATIOpU3alus, YBEIMYEHUE 10U (U3MYECKHX METOJIOB, MEPexXoln K
MHOTOKOMIIOHEHTHOMY aHAJIN3y, CO3JaHUE CEHCOPOB U TECT-METOJI0B.

2. Teopust [leGas-Xiokkens. Koaddummentsr aktuBHOCTH. KOHIIEHTpallMmOHHBIE KOHCTaHTHI.
Onucanue CIOXHBIX paBHOBecwil. OOmass u paBHOBECHas KOHIIEHTPALUH. Y CJIOBHBIE
KOHCTaHTBHI.

3. HonooOmennas xpomarorpadus. CrpoeHue ©  (QHU3MKO-XMMUYECKHE  CBOMCTBa
MOHOOOMEHHUKOB..

burner paccMoTpeH u yTBEpK/eH Ha 3acelaHuu Kadeapbl

3aB. xadenpoii, mpodeccop A.M.CamnamosB



I(pumepuu OUEHKU omeema HA IK3AdMEHe

4-0asyurpHas IKaJIa
(ypoBeHb
OCBOCHHS)

ITokazarenu

Kpurepun

OTan4HO
(OBBILLIEHHBIH
YPOBEHB)

Xopo1io
(6a30BbIit
YpOBEHbB)

Y 1oBieTBOPUTETD
HO
(moporoBbIit
YpOBEHb)

HeynosnerBopure
JIBHO

o o

ITonHoTa H3I0XKECHUS
TEOPETHYECKOTO
Marepuana;

ITonuora u
MIPaBUILHOCTh
perieHus
MIPaKTHYECKOTO
3aJaHNA;
[TpaBUIBHOCTD W/WIN
apryMEeHTUPOBAHHOCT
b H3JI0KCHUS
(mocnenoBaTeIbHOCTh
JIEHCTBHI ),
CaMOCTOSATEIIbHOCTh
OTBETA;

KynbTypa peun;

U T.J.

CryaeHTOM JaH TMOJHBIMA, B JIOTHYECKOU
IIOCJIEZI0BATEIbHOCT Pa3BEPHYTHIM OTBET
HAa TIOCTaBJEHHBIH BOMpPOC, TI/A€ OH
IIPOJEMOHCTPUPOBAJI 3HAHMSI NpeaMETa B
MIOJITHOM O00BbeMe Y4eOHOM MpOTpaMMBI,
JI0OCTaTOYHO rJ1y00oKO OCMBICJIMBAET
JTUCIUILINHY, CaMOCTOSITEINIBLHO, u
HCYEPIBIBAOIIE OTBEYAET Ha
JOTIOJTHUTENIbHBIE ~ BOMPOCHI,  MPUBOAUT
CcOOCTBEHHBIE TPUMEPBI MO MPOOIEMATHKE
MOCTABIIEHHOTO BOIpOCa, permmn
NPEUIO’KEHHBIE MTPAKTHYECKHE 3aaaHus 0e3
OIINOOK.

CryneHTOM JaH pa3BEpHYTHI OTBET Ha
[IOCTAaBJIEHHBIH  BOINPOC, TIN€  CTYIEHT
JIEMOHCTPUPYET 3HAHUS, NPUOOpPETEHHbIE Ha
JEKUMOHHBIX M CEMUHApCKHUX 3aHATHUSX, a
TaKXe MOJyYeHHbIE [TOCPEICTBOM H3yUCHUS
00s3aTeNbHBIX Y4E€OHBIX MaTepHaJIOB IO
Kypcy, JacT apryMEHTHPOBAHHbBIE OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHMUYECKOU
peublo, JIOTMYHOCTh U IMOCIEA0BATEIbHOCTh
orBeTta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpaKTUYEeCKHe 3aJaHusd ¢ HeOOJIbLIIMMU
HETOYHOCTSIMHU.

Crynentom JlaH OTBET,
CBUJICTEILCTBYIONINY B OCHOBHOM O 3HAHUH
MPOLIECCOB n3y4yaemMoit JTUCIUTLINHEI,
OTJIMYAOIIUIACS HEAOCTATOYHOW TITyOMHOM
M TIOJHOTOM PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciado
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHHM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHbIE
OTBETHI i MIPUBONTH TIPUMEPBHI,
HEJIOCTATOYHO  CBOOOJHBIM  BJIAJACHHUEM
MOHOJIOTHYECKOW PEYbi0, JIOTUYHOCTHIO H
MOCIIEJOBATEIIFHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJbKO  OIMOOK B
COJIepKaHUU OTBETA u penieHnu
MPAKTUYECKUX 3aJaHUM.

CtyaeHTOM JaH OTBET, KOTOPBIA COJEPIKUT
pan CEpPbE3HBIX HETOYHOCTEH,




(ypoBeHb HE OOHApY)XMBAIOIINKA HE3HAHHE MPOIECCOB
chopmupoBaH) n3y4yaeMoi MpeAMETHOMN obnacrtu,
OTJIMYAIOIIUNCA HErNIyOOKUM PacKpbITUEM
TeMbl, HE3HAaHHUEM OCHOBHBIX BOMPOCOB
TeopuHu, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHaJlM3a SIBJIEHUMH, IPOLIECCOB, HEYMEHUEM
JaBaTh ~ apryMEHTHpPOBaHHbIE  OTBETHI,
ciabbIM  BIIAZICHHEM  MOHOJIOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCIEA0BATEIbHOCTH. BriBogb!
MOBEPXHOCTHHI. PerieHne mpakTHUECKUX
3alaHUil HE BBINOJIHEHO. T.e CcTyAaeHT He
CIOoCcOOEH OTBETHTHh HA BOMPOCHI JaXke MpHU
JIOTIOJIHUTEIBHBIX ~ HABOSIIMX  BOIPOCAX
IpenoaaBaTe’s.

Ilpumepnan memamuka Kypcoevix paoom

1. Metponorudeckue OCHOBbI XUMHUUYECKOTO aHAIN3a

2. Turbl XUMUYECKUX PEAKIMI B AaHATUTHYECKON XUMUHU

3. Meroabl obHapykeHus U uAeHTU(GUKAIMKU. MeToAbl BhIACNECHUS, pa3ae-IeHus
Y KOHLIEHTPUPOBAHUS

4. XpomarorpaguiecKkue MEeTOIbl aHATN3a

5. I'paBuMeTpuUecKHil METO/ aHAIN3a

6. Turpumerpuyeckre METOIbI aHATTN3a

7. DIEeKTpPOXMMHUYECKHE METObl aHAJIN3a

8. CHekTpoCKOMUYeCKHe METO/IbI aHaTTN3a

9. Merobl aTOMHOM CITEKTPOCKOITAN

10. Metoibl MONIEKYISIPHOM CIIEKTPOCKOTINU
11. [IpoGooT6op 1 npodonoaroToBka.OCHOBHbIE OOBEKTHI aHAIN3A

Kpumepuu ouenxu Kypcoesoii pabomut

Ouenka Kpumepuu oyenku

OT1auuHo paboTa BBITIOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM TIIIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKaHUE KaKIOT0 BOIIPOCA, CTYICHTOM
c(hopMyIHPOBaHBI COOCTBEHHBIC aPTYMEHTUPOBAHHBIE BBIBOJIBI IO
teme paboTel. OdopmiteHre paboThl COOTBETCTBYET
npenbsBiIsieMbIM TpeOoBaHusaM. [Ipu 3ammre paboTHI CTYACHT
CBOOOJTHO BJIaJIe€T MAaTEPUAIOM U OTBEYAET Ha BOTIPOCHI.

Xopomo paboTa BBINIOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM IJIAHOM,
MIOJIHOCTBIO PACKPBITO COAEPKAHUE KaKI0T0 BOIIPOCa.
HesnauntenbHble 3ameuanus K opopmiieHuto padbotsl. [1pu 3amure
paboThI CTYEHT BJaJleeT MaTepUaIOM, HO OTBEYAET HE Ha BCE
BOIIPOCHI.

Y10B/1€TBOPUTEIBLHO paboTa BBINIOJIHEHA B COOTBETCTBUU C YTBEPKICHHBIM IUIAHOM, HO
HE TOJHOCTBIO PACKPBITO COAEPIKAHUE KAXKIOr0 BOIIPOCa.




CTyneHToM He clieNlaHbl COOCTBEHHBIE BHIBOJIBI IO TEME PaOOTHI.
I'pyObie HenocTaTku B ohopmiieHnH padoThl. [1pu 3ammre paboTsl
CTYACHT ci1abo BIIaZieeT MaTepuajIoM, OTBEUAET HE Ha BCE BOIIPOCHI.

HeynoBiieTBopuTeIbHO | paboTa BBHIIIOJHEHA HE B COOTBETCTBUU C YTBEP)KICHHBIM IIJIAHOM,
HE PACKPBITO COJIEpKaHUE Kax10ro Borpoca. CTyIeHTOM He
ClIeNIaHbl BBIBOIBI 110 TeMe paboThl. [ pyObie HETOCTATKH B
odopmienun paboTsl. [Ipu 3ammuTe pabOThI CTYISHT HE BIAACET
MaTepualioM, He OTBEYaeT Ha BOMPOCHI.

9. YueOHO-MeTOAMYEeCKOE U MH(POPMALIMOHHOE 00ecIeYeHue

JTUCIHMILINHBI

9.1. YueOHasi inTeparypa
a) OCHOBHAML:

1. OcHoBbI aHanuTH4ecKOM xumuu. B 2-x xH. /Tlox pen. FO.A. 3omoToBa. M.: Beicml. mik.,
2005.

2. BacunbeB B.I1. AHanutnueckas xumusl, B 2-X KH., M.: JIpoda, 2002.

3. OcHoBbl aHanuTH4YECKON XxUMHH. [IpakTHueckoe pykoBoACTBO. YuebHoe nocodue s
By30B. [loxg pen. FO.A. 3onotoBa. M.: Beicu. mik., 2001. 463 c.

4.IlpakTukyM 1o pusuko-xumudeckum meroaam ananusa./Ilon pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xumMuueckue Metobl ananusa. / [lox pen. AneckoBckoro A.U., JI.: Xumus, 1988

6.YapsikoB A.K. Maremarndeckass o0paboTka pe3ylbTaTOB XUMHUYECKOro aHanuza, JI.:
Xumus, 1984

7.Avenua  B.I'. Xumunueckue MeToabl HAEHTU(GUKALIUA U TOITYKOJIMYECTBEHHOIO
sKcIpecc-onpeneneHus semects. Brnagumup. U3n-so Bal'y. 2001.

8.AmenuH B.I'. Ananutnueckas xumus. MeToaudeckue yka3aHusl K 1JaOOpaTOpHbIM
pabotam. Bnagumup. U3n-so Bal'V. 1998.

0) 10MOJTHUTEJIbHAS .

1.KpemkoB A.I1. OCHOBBI aHATUTUYECKON XUMUH, B 2-X TomMax, M.: Xumus, 1972

2.1IBaprien6ax I',dmamka I'., Kommiekconomerpruueckoe TutpoBanue, M.: Xumus, 1984

3.bok P. MeToibl pa3noxeHus B aHanmuTU4YecKon xumuu, M.: Xumus, 1984

4 Jlypse }0.1O. Anasintrueckass XMUMHsS IPOMBIIUIEHHBIX CTOYHBIX BoA. M.:Xumus, 1984

5.bynatoB M.U., Kanuakua W.II. Ilpaktudeckoe pyKOBOACTBO MO (HOTOMETPHUUECKUM
MeTromam aHanm3a. JI.: Xumus, 1986.

9.2. HTepHeT-pecypcehl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

9.3. IlporpammHoe obecnieyeHue

YHuBepcuter o0ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ecledeH s, B TOM YUCII€ OTEUECTBEHHOTO IPOU3BOICTBA.
Kaxnp1ii o0yJaromuiicss B Te4eHUE BCEro nepruosa ooydeHus: odecneueH WHANBUYaIbHBIM

HEOTPAaHUYEHHBIM JIOCTYIIOM K JJIEKTPOHHOW MH(OPMAMOHHO-00pa3oBaTeIbHON

yHHUBEpcUTETa U3 J1000H TOYKH,

cpene

B KOTOpOW HMeEeTCs JOCTyl K HWHPOPMAIMOHHO-

TCHeKOMMYHHKaHHOHHOﬁ CETH «I/IHTepHeT» KakK Ha TCPppUTOPUH YHUBEPCUTETA, TaK U BHE €€.

YHI/IBepCI/ITeT obecneyeH CICAYIOIIUM KOMIUICKTOM JIMOCH3WMOHHOI'O IIPOrpaMMHOI0

obecrieueHus.

1. JluueH3noHHOE MporpaMMHOE obecrieueHune, ucrnonb3zyemoe B Marl'y

Microsoft Windows 7
Microsoft Office 2007

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

AntusupycHoe 110 Eset Nod32
CnpaBouHo-nipaBoBasi cucrema “Koncynbrant”
CnpaBouHo-nipaBoBasi cucrtema “I'apant”

[Iporpammusiit komiiekc MMUC “Busyanbnas Ctynus TectupoBanus™

Hapsmy C TpaAUOMOHHBIMHU HU3JaHHUAMHU CTYACHTBI MU COTPYAHHUKHU HMCIOT BO3MOKHOCTH
IMMOJIB30BATLCA SJICKTPOHHBIMU IMOJTHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1.

HasBanmue pecypca

Ccepuika/noctyn

OnexkTpoHHas OubnuoTeka oOHNaH «EanHOE OKHO K

00pa30BaTEIbHBIM PECYpPCAM»

http://window.edu.ru

«O6pa3oBaTenbHbIi pecypc Poccuny»

http://school-collection.edu.ru

®enepalibHbIl  00pa30BaTENbHBIN MOPTAT:  YUPEKICHMUS,
nporpammel, craiaaptsl, BY3b1, rectol EI'D, THA

http://www.edu.ru —

®denepanbHblil EHTp HHGOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcos (PLIMOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYIAEHTA".
OnOIMOTEKa TEXHUYECKOTO By3a

DNeKTpOHHAs

http://polpred.com/news

W3narenscTBO «JIauby. DrnexkTponHo-6ubaHoTeuHas | http://www.studentlibrary.ru -
cucTeMa

Pycckast BupTyasbHas OMOIHOTEKA http://rvb.ru —

N3natenbcTBO «Jlauby. OnekrpoHHo-6nbMMoTeunast | http://e.lanbook.com -
crcTeMa

ExenenenbHuk Hayku u oOpazoBanus IOra Poccun
«AxkaneMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snexktponHas 6ubnuorteka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-0nbaroTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

OJIEeKTPOHHO-CIIPABOYHAsL CHCTEMa JOKYMEHTOB B cdepe
obpazosanus «MHpopmMuo»

http://www.informio.ru

WudpopmanmonHo-npasosas cuctema «KoHCyIbTaHT-ILTIOC»

CeteBas BepcHs, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOU
cetu Uurl’y

HNudopmannonHo-mpaBoBas cuctema «l apant»

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIOPATUBHOMN
cetu Uarl'y

OnekTpoHHO-0nOanoTeyHast cuctema «HOpaifT»

https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPUAJILHO - TEXHUYECKOE OBECIIEYEHUE
JUCHUIINHBI

1. Teopernueckuii Kypc.JEKLHU: IPE3EHTALUU (AHUCK)
2. TlpakTukym

1. Becol aHanuTHYECKHE, TEXHUYECKUE.

2. Cnexrpodoromerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Uonomepst 130, DxcriepT, AKBHIIOH.

5. AtomMHO-abcopOumonnbIii ciekrpomeTp «KBaHT Z-OTA» ¢ mporpaMMHBIM 00€CTICUCHUEM U
Ha0OpOM JIaMmil.

6. I'a3oBbIit Xxpomarorpad «Kpucrtaim» ¢ AeTeKTopaMHu o TEIIONPOBOIHOCTH, YIEKTPOHHOMY
3aXBaTy ¥ KaMMUISPHBIMHU KOJIOHKaMH.

7. O6opynoBaHue sl TOHKOCIIOMHON Xpomarorpaduu.

8. UK-cniekTpomerp.

9. MepHas nocyza, CTyNKH A7 MPpOOOMOATOTOBKY U3 arata u SIIMbl, YallKy, TUTJIH U3 IJIaTHHBI,
KBapla, CTEKJIOYTJIepo/a.

10.Ilentpudyra.

11. METOOJUYECKHUE YKA3AHUSI /151 OBYYAIOLIUXCSI IO
OCBOEHMIO JUCLUILIUHBI

JucuumnirHa «AHaJTUTHYEeCKash XUMMsD» HalpaBiieHa Ha (opMupoBaHue komnerenumit: YK-
1, OIIK-2, OIIK-1, T1K-5, TTK-6.

[TpoMexyTouHas aTTecTalus MpearoyaracT 3a4eT U HK3aMeH.

[Tpuctynas Kk M3y4EHUIO TUCIUIUIMHBI, HEOOXOAMMO B MEPBYIO OYEPEIb O3HAKOMUTHCS C
coJiepkaHreM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuu UMEOT LIEJIbI0 AaTh CUCTEMAaTU3UPOBAaHHbBIE OCHOBBI HAYYHBIX 3HAHUIL.

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraga HEO0OX0AUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIIMOHHOM 3aHSATHUU MaTepual U JIONOJIHHUTH €ro C
Y4€TOM PEKOMEHI0BAHHOM 110 TaHHOM TEME JINTEPATYPHI;

- NPHU CAMOCTOSITEJIBHOM M3Y4YEHHM TEOPETUYECKOM TEMBI CHENaTh KOHCIEKT, HCIONb3Ys
pekoMenaoBanuble B PIIJ[ nuTepaTypHble MCTOYHMKHM M pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

- IPU IOJTOTOBKE K MPOMEXKYTOUHON aTTeCTAllMK 110 MOJIYJIIO UCIOIb30BaTh MaTepuabl GoHIa
OIICHOYHBIX CPEJCTB.

JlaGopaTopHble 3aHATHS NPOBOJATCS C LENbI0 YIIyOJleHus U 3aKperyieHus 3HaHUH,
MOJIyUEHHBIX Ha JIEKUUSAX U B IPOLECCE CAaMOCTOSTENbHONM paboThl HajJ HOPMATHBHBIMU
JOKYMEHTaMH, Y4eOHOI 1 HayqHOH JTUTepaTypoil.

[Tpu moAroToBKe K JIabOPaTOPHOMY 3aHITHIO HEOOXOAUMO:

- U3Y4YUTb, IOBTOPUTH TEOPETUUECKUI MaTepHall 110 3alaHHOMN TEME;
- [IpH BBIMIOJIHEHUH JOMAIIHUX PAaCYETHBIX 3a/IaHUM, U3yYUTh, IOBTOPUTH TUIIOBbIE 3a/1aHNUS,
BBITOJIHAEMBIE B Ay TUTOPUH.

Pexomenpanum no padore ¢ HAy4YHO#l U y4eOHOM JIUTEPATYyPOil

Pabora ¢ yueOHOIi 1 HaAy4HO TUTEPATYpPOi ABISAETCS TTIaBHON (OPMOI CaMOCTOSITETIHHOM
paboTbl U HeoOXoAMMa IMpHU MOATOTOBKE K YCTHOMY OIPOCY HAa CEMHHAPCKUX 3aHATHUAX, K
MOJYJBHBIM KOHTPOJIBHBIM paboTaM, orpocy, 3auery. OHa BKiItOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuanga — HW3Y4CHHE PEKOMEHJOBAHHBIX MCTOYHHUKOB U JIMTEPATYPhl 10 TEMATUKE JIEKIIHM.
KoHcnekT neKiun A0IKEeH COAepKaTh peepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIHH,



IPEUIOKEHHBIX MpernojaBareaeM cxeMm (IpU HMX JEMOHCTpalMM), OCHOBHBIX HCTOYHHMKOB U
JUTEepaTyphl MO TeMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcCnekT nomkeH ObITh BBIIIOJHEH B
OTIENbHON TeTpaau mno npeamery. OH HOJKEH ObITh aKKypaTHBIM, XOpOILIO YHUTAaeMbIM, HE
COJIepKaTh HE OTHOCSILYIOCS K TeMe UH()OPMAILIUIO WK PUCYHKH.

KoHcnekTsl HaydHOI TUTEpaTyphl IPU CAMOCTOATEIbLHON TOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBITIOJIHEHBI TAKXK€ aKKYpaTHO, COJIEP’KaTh OTBEThl HAa KaXKAblH IMOCTABICHHBIH B TeMe
BONPOC, HUMETh CCHUIKY HAa HCTOYHHMK HH(OpManuu C 00sS3aTeNbHBIM YKa3aHHEM aBTopa,
Ha3BaHMS M TOJa W3JaHUA HCIOJIb3yeMOM HaydHOW mnuTepaTypbl. KoHCIEKT MOXeT ObITh
ONOPHBIM (COAEPKATH JIUIIL OCHOBHBIE KJIFOUEBbIE MTO3ULIMH), HO IIPU 3TOM IO3BOJISIFOIIUM JaTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEeM KOHCIEKTa OMPEENISIeTCS CaMUM
00yJaroumMcs.

B nporiecce paGoTsl ¢ yueOHOM M HAYYHOU JIUTEPATypOil OOYJAFOIIIHIICS MOYKET:

- JenaTh 3alUCU IO XOAY 4YTE€HHS B BUJAE NPOCTOrO MM PAa3BEPHYTOIo IUIaHa (CO37aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3WCHl (IUTHPOBAHME HamOoJee BAKHBIX MECT CTaThbW WJIM MOHOrpadumu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTALMH (KpaTKoe 0000IIEeHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3HCHI).



Pabouas nporpamma ITUCIUITIMHBI «AHATUTHYECKAsT XMMHUS» COCTABICHA B COOTBETCTBHUHU C
tpeboBanussMu OI'OC BO mo crenuansHoctu  04.03.01. «Xumus (ypoBeHb OakajiaBpuaTa),
YTBEPXKIECHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickort denepanuu ot
17 wronsa 2017 r. Ne 671

[Tporpammy coctaBuia: K.X.H., JIOIEHT Kadenpsl xumun Muapkuesa 3.1.

Pabouas nporpamma ogo0Opena Ha 3acefaHuu Kaeapbl XUMUU

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uioHsA 2023 .

Pabouas mporpamMmma oz[06peHa y‘IC6HO'MeTOI[I/I‘leCKI/IM COBETOM XMMHKO-OHMOJOTHYECKOI0

!l!aK YJIBTCTA

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIoHSA 2023 .

HporpaMMa pacCMOTpPCHA Ha 3aCCAaHHNUN yqe6HO-M€TOI[I/I‘IeCKOl"O COBCTA YHUBCPCUTETA

[Tporokon 3aceqanust Ne __ 10 OT « 28 » WIOHA 2023 r.




CaeleHns 0 nepeyTBepKIeHUN MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIi ro/l U perucTpanuu
H3MEHEeHHN

YyeOHsblii Pentenue Buecennbie n3aMeHeHUS IToamuce 3aB.
roj Kadeperl kaeapoit
(Ne mpoTokoia,
JiaTa)




