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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHI] KOMIIETCHLIUH JOCTH/KEHHSA AUCHUIIJIMHBI 00yYarouiics
HH KOMIICTCHIIHH HOJIKeH
Yuueepcanvnvie komnemenyuu u unoOuUKamMopvl ux 00CMUICEHU
YK-1 Cnocoben ocymec- | YK-1.1. Ananuzupyer 3HaTh:
TBJAATH TNOHWCK, KPH- | 3a1a4y, BBIICIIAA €€ - IOHATHE U KIacCU(pUKaLUL
THYEeCKHH aHaau3 u | 0a30Bble COCTABIIAIO- CHCTEM;
cHHTe3 HHpoOpMaNuM, | LIKE; - CTPYKTYpY U 3aKOHOMEPHOCTH
NMPUMEHATH cucrem- | YK-1.2. Onpegenser, (YHKIMOHUPOBAHUS CHCTEM;

HBIA MOAXOA /JJs pe-
IIEHUs1 MOCTABJEHHBIX
3a1a4

HHTEPIPETUPYET U
pamxupyet uHpopma-
U0, TPEOYEMYIO IS
peleHHs TIOCTaBIICH-
HOM 3a7a4M;

YK-1.3.
Ocyl1ecTBISET TOUCK
WHPOPMAIUH IS pe-
LIEHHS TOCTABICHHON
3a[a4u 110 Pa3INYHbIM
THIIAM 3aIPOCOB;

YK-1.4. Ilpu o6pabor-
Ke nH}popMamu oTiIu-
yaeT (pakThI OT
MHEHUH, UHTEPIIpE-
Tarui, oIeHokK, Gpop-
MHUPYET COOCTBEHHBIE
MHEHUS U CYXKICHUS,
apryMeHTHPYET CBOU
BBIBOJBI U TOUKY
3peHUS;

YK-1.5
Paccmarpusaer u
npeJiaraeT BO3MOX-
HBIE BapHAHTHI pellie-
HUS [TOCTaBJICHHON
3a/1a4M, OLICHNBas UX
JIOCTOMHCTBA U HEJI0C-
TaTKH.

- 0COOEHHOCTH CCTEMHOTO
MOJX0/1a B HAYYHOM IT03HAHUM;

- IOHATHE O CUCTEME, €€ LEIX,
3ajayax ¥ OOMIMX MPHUHIUIAX;

- OCHOBHbIE TEXHOJIOTMH TIOMCKA U
cbopa nH(hopMaIuy;

- bopmatel mpencTaBICHUS
WHPOPMaIUK B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BaHUSL CPEICTB
CBSI3H;

- MH(QOPMAIIMOHHO-TTOUCKOBBIE
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHUS
novcka nHpopMaIny;

- TEXHOJIOTHIO CUCTEMATU3aLN
NOJy4eHHON HH(OpMaLuy;

- CIOCOOBI CTATHCTUYECKON
00paboTKM TaHHBIX, IPEJICTaB-
JICHHBIX B Pa3JIMYHBIX U3MEpPU-
TEJIbHBIX LIKAJIaX U aHAJIN3
MOJYYEeHHBIX PE3YJIBTATOB;

- BUJIBI U hOPMBI PabOTEHI C
MEJAaroruuecko U Hay4YHol
JINTEPATYPOK;

- TpeOOBaHMsI K 0(OPMIICHHUIO
Ooubnmorpadun (cnrcka Turepary-
pBI).

Ymersn:

- paboTathb ¢ nHopManre,
MIPEACTABICHHON B PA3IMUHOMN
opme;

- 00pabatbIBaTh JaHHBIE CPEICT-
BaMH CTaHJAPTHOT'O MPOrPaMMHOTO
o0OecITeueHus;

- CHHTE3UpOBaTh MH(OPMAIIHIO,
MPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX; -

- BBIOMpAaTh UCTOYHUKU
WHPOPMALUH, aleKBATHBIE
MOCTaBJICHHBIM 3aJa4aM U
COOTBETCTBYIOIIHE HAYUHOMY
MHUPOBO33pPEHHUIO;

- OCYILECTBIISTH IOUCK
nH(popmaIuu;




- UHTEPIIPETUPOBATh U
pamXUPOBATh HH()OPMAITHIO,
TpeOyeMyIO AJIsl peleHHUs
MOCTaBIICHHOM 3a/1a4yu.

Baagers:

- IEPCOHATBHBIM KOMITHIOTEPOM U
MTOMCKOBBIMH CEPBUCAMU;

- METOJMKAMHU aHAJIUTUKO-
CHHTETHIECCKOI 00pabOoTKH
UHGOPMAITUHU U3 PA3THUHBIX
MH(POPMAITMOHHO-TTOMCKOBBIX
crcreM (TIpeaMeTH3aIus,
aHHOTHPOBaHUE, peepupoBaHHE).

Hpod)eccuonaﬂbnbte Komnemenyuu u uuoukamopbt UX 00CMuUICEeHUA

IK-5

CnocodeHn npuodpe-
TaTh HOBbIE 3HAHUS C
HCNOIb30BAHHEM COB-
PeMEHHBbIX HAYYHBIX
MeTOH0B U BJIa/IcHHe
HMH HA YPOBHe, He00-
XOAMMOM /151 peLeHust
3aa4, MMeIOLIHUX ec-
TeCTBeHHOHAy4YHOe
cojlep:KaHuEe U BO3HM-
KAIOLUX NPH BbINOJI-
HEeHUH npodeccuo-
HAJIBHBIX (yHKLUH.

IIK-5.1. 3HaeT OCHOBBI
(dyHIaMEHTATLHBIX
paszenoB MaTeMaTHKH,
(U3UKH, XUMHHU, HAYK
0 3emJie ¥ OHUOJIOTHH,
HEOOXOIUMEIE B
npohecCHoHaTbHOMN
JeATeITLHOCTH,
BO3MOKHOCTH H
obnacTu MpuUMeHEHUs
METO/I0B
IKCTIEPUMEHTAIILHBIX
HCCIIEOBAHUN B
¢usuke.

IK-5.2.Ymeer
HCIIOJIB30BaTh
OCHOBHBIE 3aKOHEI
€CTECTBCHHOHAYYHbBIX
JACHUTIINH TS
00BSICHEHHS
IKCTIEPUMEHTATBHBIX
PE3YIIBTATOB;
MIPUMEHSTH METO/IBI
MAaTeMaTHYECKOTO
aHaln3a u
MOJICITUPOBAHHS,
OCHOBHBIX 3aKOHOB
(bU3UKYU TS PeICHuUs
3a1a4
poheCCHOHATBHON
JIEATENLHOCTH;

IIK-5.3.Bnageer
METOIaMHU
TEOPETUIECKOTO U
IKCIEPUMEHTAIILHOTO
HCCIIEIOBAHNS;
HaBBIKAMHU
MPUMEHEHUS
OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX
JUCIIUTUTMH B
npohecCUOHATBHON
JIeSITEIIbHOCTH.

3HaTB: OCHOBHBIE METOIBI
WCCIIeIOBaHUs B 00JacTH
OPTaHUYECKON XUMUU.

YMeTh: TIPOBOAWTH CHHTE3 U
aHaJIN3 XUMHUECKHUX

COEAMHEHU C UCIIONIB30BAaHUEM
METOJIOB MaTeMaTHIECKOTO aHaIH3a
Y MOJIEITUPOBAHUS, OCHOBHBIX
3aKOHOB (PU3UKH ISl PEIICHUS
3a7a4 MpoheCCHOHATBHON
JIeSTEIIbHOCTH.

Baaners: HaBbIKaMU
TUTAHUPOBAHUS IKCIIEPUMEHTA,
00pabOTKN ¥ UHTEPIIPETAIIUN
9KCTIEPUMEHTAIILHBIX IaHHBIX TIPU
pELIeHNH 3a]1a4 XUMUYECKON U
(hM3UYEeCKOIi HAPABICHHOCTH.




IK-6

Crnocooen
BaThb

HCHOJIB30-
COBpeMeHHbIe
KOMINbIOTEPHbIE  Tex-
HOJIOTHU TPHU TUIAHM-
POBaHMU  HCCJIeJOBa-
HMH, TOJy4YeHHM H
00paGoTke pe3yJbTa-
TOB HAYYHBIX JKCIIe-
puMeHTOB, cOope, 00-
padoTke, XpaHeHHH,
NpeACTABJIEHUM M Tie-
peaade HAy4YHOH HH-
dopmannu.

IIK-6.1. 3HaeT OcHOB-
HEBIE€ METOJBI, CITOCOOBI
M CpeACTBa TIIONydYe-
HUS, XpaHEHUs, oOpa-
0OTKM  pE3yNIbTaToB
HayYHBIX JKCTIepH-
MEHTOB C TMOMOIIBIO
COBPEMEHHBIX  KOM-
NBIOTEPHBIX TEXHOJIO-
rui

IIK-6.2. Ymeer momy-
4aTh W 00pabaThIBaTh
pe3yibTaThl HAYYHBIX
IKCIIEPUMEHTOB C II0-
MOIIBIO COBPEMEHHBIX

KOMIIBIOTCPHBIX  TEX-

HOJIOTUH;

IIK-6.3. Bnaneer
METOdaMH peruct-
palii W TPOTpam-

MHBIM ~ oOecIieueHUEM
s o0paboTKH  pe-
3yJIbTaTOB ~ HAay4HOTO
IKCIIEPUMEHTA.
IIK-6.4. Ymeer
MOJTy4aTh U
00pabaTsiBaTh
pe3yIbTaThl HAYYHBIX
AKCIIEPUMEHTOB C
ITOMOIIBI0
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHI;

3HAaTh: OCHOBHBIC TCHACHLINH
Pa3BUTHS COBPEMEHHBIX UH(POP-
MAaI[UOHHBIX TEXHOJIOTHUH,
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 0OMeHa mHpOopMa-
Uel MEeXAY UCCIIe0BATEIbCKIMU
rpymnamu; MpUMEHEHHE METO0B
MaTeMaTHYECKOTO MOJICITUPOBAHHUS
B HAay4YHBIX UCCJICAOBAHUAX C UC-
MOJIb30BaHUEM MAKETOB MPOTPaMM
00pabOTKN TaHHBIX, TOTOBBIX
NPUKJIAJHBIX IIPOrPaMMHBIX
KOMIUIEKCOB B 00J1aCTH XUMUH H
CMEXHBIX HayK, C BEIDOPOM
METOJIOB PEIICHUS TTOCTABICHHOM
3aJ]auu; CUCTEMBI cOopa, 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
MPOBEICHMUSI,

- BO3MOXXHOCTH IPUMEHEHHUS
KOMITBIOTEPHBIX METOJIOB
00paboTku HH(pOopMAaIUU

IIPY PELICHUH HAYYHO-
WCCIIEI0BATENbCKUX 3aa4

Ymersn:

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

- IPUMEHSITh TOTOBBIE
MPUKJIATHBIC POrPAMMHBIC
KOMILJIEKCHI B 00JIaCTH XUMHUU H
CMEXHBIX HAYK JJIS
TUTAHUPOBAHUS IKCIIEPUMEHTATLHON




OueHyBaHye BBINOJIHEHHUS NPAKTHICCKUX 3aJaHuM

4-Gannbuas Iokasaren Kpurepun
IIKaJIa
(ypoBeHb
0CBOCHHS)
OTan4HO 1.ITonmHOTAa BBIIOJIHE- CTyI[eHTOM 3alaHueC pemicHO
(TIOBBIIIEHHBIH HUSA IPaKTUYECKOro | camocrosrensHo. Ilpu sToM  cocraBieH
YPOBEHb) 3a/1aHus; MPaBUJIBHBIN QITOPUTM PEIICHUS 3aJIaHusl, B
2. CBOEBPEMEHHOCTh JIOTUYECKUX PpacCyXACHHsX, B BbIOOpe
BBITNIOJIHECHUS 3a1aHNUS; GbopMyIl B pelIeHUH HET OIMMUOOK, MOTy4eH
3. IlocnenoBaTenbHOCTh | BEPHBIM OTBET, 3aJlaHue peIIeHo
u PALMOHAILHOCTD | PALIMOHATIBHBIM CIIOCOOOM.
BBITIOJIHCHUS 3a]JaHUS;
Xopowo 4. CamocTosTensHocrs | CTYACHTOM 33aJaHHE PELICHO C MOJCKa3KOi
(6a30BbIit pelLeHus; MpEMNoaBaTeNs. [Ipu »sTOM cocraBieH
YPOBEHB) 5. 1 T.IL. MPaBUJIbHBIN aITOPUTM PELICHUS 33J1aHusl, B
JIOTUYECKOM PACCYXKJIEHUM U PEIICHUU HET
CYIIECTBEHHBIX OIIMOOK; MPABUIBHO CAENaH
BEIOOp GopMyn i pEIICHHs; €CTh
00BsICHEHUE pEIlIeHUs, HO 3a/laHHe PEIICHO
HEpalMOHAIBHBIM CIIOCOOOM MJIU JTOMYIIEHO
He OoJiee JIBYX HECYIIECTBEHHBIX OLIMOOK,
MOJIyYEeH BEPHBIN OTBET.
VY noBneTBOpUTEIH Crynentom 3a/1aHne perieHo c
HO nojAckaskamu npenojasarend. [lpu stom
(ToporoBbIit 3a/laHie TIOHSTO MPABUJIIBHO, B JIOTHYECKOM
YPOBEHE) pacCyXJI€HUU HET CYIIECTBEHHBIX OIIMOOK,
HO JIOMYIIEHBI CYIECTBEHHBIC OUIMOKU B
BbIOOpEe GOpMyNn HIM B MaTEeMaTHYECKUX
pacyerax; 3aJlaHue PEeNICHO HE TMOJTHOCTHIO
WIN B OOIIIEM BUJE.
HeynosnerBopute CryaeHTOM 3aJjaHUE HE PELIEHO.
JBHO
(YpoBeHb He
chopMHpOBaH)

3. CooTBeTCTBME N3y4YaeMbIX Pa3/iesioB, pe3yJibTATOB 00y4YeHUsI U OLIEHOYHbIX

CpeacTB

Ne
/i

KonTtponupyemsie paziensl
(TeMbI) AUCITUTLTMHBI

Kox xonTposnu-

pyemoii komre-

TeHIMH (WU €€
YacTH)

HanmeHoBaHUE OIEHOYHOTO
cpencTaa

1 Beenenue

VYK-1, 1IK5,
[1K-6




2 [MeTponoruuecKue OCHOBEI VK-1, IIK35, cobeceoBaHUE
XHMHUYECKOI0 aHaaInu3a T1K-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHAS paboTa
3 Tumbl xuMHYECKHX peakuuii B VK-1, IIKS5, cobeceoBaHue
AHATUTUUYECKOH XUMUHU TK-6 TECTOBBIM KOHTPOJIb
KOHTpOJIbHAs padoTa
4 [Meronst OOHApYKCHUS W HJICH- VK-1, TIK5, cobecegoBaHKE
Tudukanu. MeTo sl BEICTICHUS, TK-6 TECTOBBIA KOHTPOJIb
pasjiesieHUs U KOHIIEHTPUPOBAHUSI KOHTPOJIbHAS paboTa
S [XpomartorpaduyecKie METOIbI YK-1, IIKS, cobeceoBaHue
aHaTIH3a TK-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHAs padoTa
6 |[‘paBUMETpUYECKUI METO] YK-1, IIKS, cobeceoBaHue
AHaIM3a 1IK-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHasA paboTa
7 TUuTpUMETpHUECKUE METOTBI VK-1, TIK5, cobeceoBaHne
AHaAIM3a 11K-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHasA paboTa
8 |DIEKTPOXMMHUYECKHUE METOIbI VK-1, 1IK5, cobeceqoBaHKE
aHaTM3a TIK-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHAs paboTa
9 |Cnextpockonuueckue MeTOIBI VK-1, IIKS5, cobeceoBaHmE
aHaIM3a TK-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHAs paboTa
10 | MeTo/bl aTOMHOI CTIEKTPOCKO- YK-1, TIKS,
- I1K-6
11 Mertoabl MOJNEKYISPHOI VK-1, IIKS5,
CIIEKTPOCKOIIUU TK-6
12 [Ipyrue ¢puznueckue MeTo bl YK-1, TIK5, cobeceoBaHuE
AHAIN3a TK-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHAs paboTa
13 ABTOMaTH3aUs aHAIN3a U VK-1, TIK5,
Hcnoiab30Banne DBM TK-6
14 IMpo6oor6op n mpoGomoaroros- YK-1, TIKS, cobeceioBaHIe
ka. OCHOBHBIE OOBEKTHI aHATIN3a IK-6 TECTOBBIN KOHTPOJTb
KOHTpOJIbHAs paboTa

4, OneHo4vHbIe CpeacTBa /i TEKyHIEro KOHTPOJIA YCII€BA€EMOCTH U

l'lpOMe)KyTO‘IHOﬁ arrecranmuun

Bonpocul ona cobecedosanus

Oﬁmue 60npOCohl AHATUMUYECKOU XUMUU

1. JlaiiTe onpeneneHre aHaTUTUYECKON XMMUHU Kak Hayku. Ee mpeamer, uenu, 3agaqu.



2. Kak cBs3aHa Hayka "aHanuTH4eckas XUMHs" C JKM3HBIO COBPEMEHHOI'O OOIIecTBa
(HayKO, TPOM3BOJICTBOM, OKPYKAIOIIEH CpeIoi, MEAUITMHOMN, KAYECTBOM JKU3HH ).

3. HazoBuTE OCHOBHBIE 3TAIbI PA3BUTHSI AaHATUTUYECKON XUMUHU.

4. Kak BBl omnpenenuTre aHaaUTHYeCKHe 3anaun (OOHapyxeHue, uAeHTU(DUKaLus,
ompezeneHue, TectupoBanue BemecTB)? OOBEKTH aHaM3a (TBEpIbIC, KUAKUE, Ta3000pa3HbIE,
IU1a3Ma; MaKkpo- U MUKpO- ; OPraHUYECKUEe U HeOpraHu4ecKue, OIM3KUe U yJaleHHbIE).

5. Ilo KakuM IpUHIHUIAM KJIacCU(PUIUPYIOT METObI aHATUTUYECKONH XUMUH (XUMUYECKHE,
¢busnyeckue, 6uosornyeckue; oOHapyKeHUs, UJICHTU(DUKALUYU, ONpPEeNICHHs; pa3JeIeHusl U
KOHIICHTPUPOBAHUS; THOPUIHBIE U KOMOMHUPOBAHHBIE; TIPSMbIE M KOCBEHHBIE METOIbI)?

6. Meron u Meronuka. MeTposoruyeckue mapamerpbl METOIUKU: IPOAOJIKHUTEIbHOCTD,
TPYAOEMKOCTh, CTOUMOCTb, IPUOOPHOE OOECTIeUeHHE.

7. JlaiiTe onpeneneHUEe METPOJOTMYECKUX XapaKTEPUCTHK METOAOB OIpeesICHUs
(4yBCTBUTENBHOCTh, TpeAen  OOHapyKeHHUs, JAWana3oH OINpEleNisieMbIX  COJCpKaHUMH,
BOCIIPOU3BOAMMOCTb, IPAaBUIIBHOCTh, U30UPATENBHOCTD).

8. JlaifTe omnpesesieHne MOHATUIO AHAIUTUYECKAs CITykKOa.

9. Opranuzanus aHAJIUTHYECKOW CIYXObl U €€ (YHKLUMHU: KOHTPOJb TEXHOJIOTHYECKHX
IIPOLIECCOB, MOHUTOPUHI OKpY)KAIOIIEH Cpeibl, 3/70pOBbs HaceleHHs, CiIyk0a KOHTpoJs 3a
XpaHEHUEM HPOAYKIMH, ONEepPaTUBHbIM KOHTposb. CepTuduKanys NpoJyKUUd U XUMHUYECKUH
aHaJIN3.

10. [IpuHUIMIBl YHUGUKAUY U CTaHIAPTH3ALMH aHATTUTUYECKUX METO/I0B.

11.006ecnieyeHre XUMUYECKOTO aHAIN3a: XUMUYECKHE PEAKTUBBI, KIIaCCUPHUKAIHS, 00IIast
XapaKTepUCTHKA, CTETIEHb YUCTOThI, OYMCTKA.

12. Mepnas nocyza, €e rpajayupoBKa.

13. Anamutnueckue npuOOpb: 00LIast XapakTepUCTHKa U TpeOOBaHUS K HHUM; Kjacc
TOYHOCTH, TOBEPKa, IPaJyupoBKa, COUETaHNuE C MUKpoIpoleccopamu 1 DBM.

14. Ananutndeckoe NpuUOOPOCTPOEHHUE, €ro TeHACHUUH (OJ0YHO-MOAYJIBHBIM MPUHLUI,
aBTOMAaTH3allMsl, MUHUATIOpU3alus U JIp.)

15. Hcrounuku uHPOpPMALMU TO  AHAIMTHYECKOM  XUMHH:  IEepHOAMYECKas,
MoHoOrpaduueckas, yaeOHas JauTepaTypa.

16. MexayHapoaHble U OTEUECTBEHHBIE COOOILECTBA AaHAJIUTHUKOB. PexkomeHnanuu
NIOITAK mo aHamuTH4YecKON XUMUH.

Mempwzozuttec:cue OCHOBBL AHATTUMUYECKOTL XUMUU

1. [Tepeuynciure METPOJIIOTUIECKUE XAPAKTEPUCTUKH METOA0B XUMUUYECKOTO aHAJN3a.

2. YKaXuTe 5KBUBAICHT, ()aKTOp HKBUBAJIEHTHOCTH M MOJSIPHYIO MacCy JKBHBAJCHTa B
CIIEMYIONINX PEAKITUAX:

H;PO, + KOH = KH,PO, + H,0,

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

H;PO, + 3KOH = K3PO4 + 3H,0,

H,C,0, + 2KOH = K,C,0,4 = 2H,0,

2KCN + AgNO; = KAg(CN);+ KNO3,

CuSO, + 2Kl = Cul +1/21, + KyS0,,

2KMnO, + 5H,C,04 + 3H,S0, = K,SO, + 2MnSO, + 10CO, + 8H,0,

AKMnQO, + 5As,03 +12HCI =4KCI + 4MnCl; + 5As,05 + 6H,0,

FeCl; + TiCl; = FeCl, + TiCly,

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

3. Kakumu crioco6aMu MOXHO POBEPUTH MPABUIBLHOCTH aHAIN3a?

4. B yeM OTIMYME CIyYalHBIX MOTPEUTHOCTEN OT CUCTEMATUYECKHUX?

5. Kakue BenMUYUHBI XapaKTEPU3YIOT BOCIPOU3BOAMMOCTH BHIOOPOYHON COBOKYITHOCTH
JAHHBIX XUMUYECKOTO aHaIu3a?

6. [lepeuncnure KpUTepUu BHIOOpA METOIA aHATIH3A.

7. Uto Takoe aHanuTUuecKuid curHan? I[lpuBenute mpuMepbl aHATUTHYECKUX CUTHAJIOB B
XUMHUYECKHUX U PU3NIECKIX METOJIaX aHaJIH3a.



8. 3Havamue QP ¥ MpaBUiIa OKPYIIICHUS YHCEI, BRIPAXKAIOIINX PE3yNIbTaT aHAIIK3A.

9. Enununel CU B aHanuse: OCHOBHBIE, TPOU3BOIHBIC, BHECUCTEMHBIE (SKBUBAJICHT, TUTD,
MOJIIPHOCTb, MOJISIBHOCTh, HOPMaJIbHOCTh, MAaCCOBAasi KOHLIEHTpaLMs U 1p.)

11. CnyyaliHple  TOTpPEIIHOCTH B  XMMHUYECKOM  aHaiu3e. 3akoH [aycca.
BocnpousBogumocts. CTaTUCTHUECKHE KPUTEPUHU: MATEMATUUYECKOE OXKMJaHUE (FeHepalbHOE
CpelHee U reHepajibHas JUCIIEpPCHs CIIy4ailHON BENMYHHBI; BRIOOPOUHOE CpelHee, AUCIepCus,
CTaH/IapTHOE OTKJIOHEHHE, JOBEPUTENIbHASL BEPOSATHOCTD).

12. CucremaTryeckue MOrpenrHoCTH XUMUUYECKOTo aHau3a. [IpaBuibHOCTD U CIIOCOOBI ee
POBEPKH (METOA CTAaHAAPTHBIX 00Pa3lOB, CTAHAAPTHHIX JOOABOK, CPABHEHUS C pe3ydbTaTaMu
apyroro metoja u 1ip.) Ux orpanudenus.

13. IlorpemHocTH OTHENbHBIX CTAaAMM M KOHEYHOro pe3ynbrara. CyMMHpOBaHME
MOTPEIIHOCTEH.

14. Metponoruueckoe oOecreyeHne KOHTPOJIs COCTaBa BEIIECTB W MaTEpHAaJOB.
ATTecTanus U CTaHAApTU3ALUS METOUK. AKKPEIUTALMSI aHATUTUYECKUX Tab0paToOpHii.

15. Yro Takoe n30upaTeibHOCTh MEeTOa?

16. UTto Takoe TOYHOCTH aHaIN3a, KAKUMH BETUYMHAMU OHA XapakTepusyercs?

17. Kakme CymIeCTBYIOT CHOCOOBI OMpeeNieHUsT KOHIIGHTPAIlMd Ha OCHOBAaHUU
CYIIECTBYIOIIEH 3aBUCUMOCTH MEXKy aHATUTUYECKUM CUTHAJIOM U COJEP>KaHUEM KOMIIOHEHTA?

Omoop u noozomoeka npoodwvl K aHanuzy

. Kakue TpeboBanus npeabsaBisiOT K TeHEpaIbHON Mpobe aHAIM3HUpyeMOoro BeniecTpa?
. Uem ompegensercst cnocod oréopa u pazMep npoosi?
. I[IpuBenuTe mpumMepsl cioco60B 0TOOpa MPOOBI B TOTOKE KHUAKOCTHU U rasa.
. KakoBb1 oco6eHHOCTH 0TOOpa TPOOBI TBEPIBIX BEIIECTB?
. HazoBuTe cmiocoObl TOMOT€HU3aLMHU U YCPEeTHEHHSI TPOObI aHATU3UPYEMOTO BEIIECTBA.
. YKa)XKHTe HCTOUYHHUKH TTOTPEITHOCTEH MpH 0TOOpE MPOOBI aHATH3UPYEMOTO BEIIECTBA.
. Kakum 00pa3omM MOXKHO ydecTh cojiepskaHue BOJAbI B aHAIU3UpyeMoi ipode?
. Kakue daxrops! onpenenstor crnocod nepeBeieHrs aHaTu3upyeMoi mpoOsl B pacTBOP?
Kakumu cBoiicTBamMu JODKEH 00NagaTh pacTBOPHUTENb, HWCHONB3YEMBIA IS
pacTBOpEHUs aHAIM3UPYEMON TPOOBI?
10. TIpuBeauTe MPUMEPHI MIETOYHBIX, KUCIBIX U OKUCITUTENBHBIX TUIABHEH.
11. Yem oTnnyaeTcst NIUPOIU3 OT CYyXOT'0 030JICHUS?

0N WN —

06Hapy.)fcenue HeoOp2anuvYecCKux Kamuonoe u AaHUuOHO6

1. AHaIUTHYECKHE pEaKIMH, WX OCHOBHBIE XapaKTEPHUCTHKW: HIDKHSS TpaHUIIA
OIpEAEIAEMBIX COJIEPIKAHNN, CENIEKTUBHOCTD.

2. Kakue BbI 3HaeTe criocoObl YMEHbILIEHUSI HUKHEW IPaHUIbI ONIPEIEsIEMbIX COACPKAHUM
AQHAJIUTUYECKOMN peakuu?

3. HazoBuTe BaskHEUIIME TPUEMBI TTOBBIIEHUS CEJIEKTUBHOCTH aHAIUTHYECKUX PEAKIUH.

4. CnocoObl BBHIMOTHEHHS] AHAIUTUYECKUX pEaKIHi B pacTBOpax (KamelnbHBIE,
MUPOXUMHUYECKHE, MUKPOKPUCTAIJIOCKOIINYECKUE, PACTUPAHUS TIOPOILIKOB).

5. XuMudeckue croco0bl 0OHApYKEeHUs HEOPraHMYECKHX HOHOB: CUCTEMAaTHYeCKHH X0
aHaJM3a KAaTHOHOB (CYIIHOCTh, BO3MOXXHOCTHM W OrPaHUYEHMs, 3HAUEHHE B COBPEMEHHOM
aHaJIN3€e, JEJIEHNE Ha CEPOBOJOPOIHYIO, KUCIOTHO-IIEIOUHYIO U JIp. CXEMBI).

6. IpoOHBIi X0 aHaIM3a HOHOB (CYITHOCTh, BO3MOXHOCTH M OTPaHUYCHUS).
7. O0ue peakuuu S-, P-, d-37eMeHTOB B APOOHOM aHAU3E.

8. XapakTepHbIE peakiuu S-3JIEMEHTOB.

9. XapakTepHble peakiuu P-3J1€MEHTOB.

10. XapaktepHbie peakiuu 0-371eMEHTOB.

11. AaropuT™msl IpoOHOTO OOHAPY)KEHUSI KATHOHOB.



12. Kakue peakiiuy Ha aHUOHbI CUUTAIOTCS IPEABAPUTEIbHBIMU?

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

14. 300pa3uTe ypaBHCHUSIMHU peakinii Xo 1 aHaau3a cmecu anuonos: |, Br, CI'.

15. Kakue aHHOHBI HE MOTYT HaXOJIUThCSI B KUCIIOM pacTBOpe?

16. Kakum myrem otkpeiBatoT anuoHbl NO,, NO3', eciiit oHU IpUCYTCTBYIOT BMeCTE?

17. Kakue aHuOHBI MOKHO OTKPBITh AEMCTBUEM MO/ KAJIUS B IPUCYTCTBUM Kpaxmasa?

18. AIropuT™MBI IpOOHOTO OOHAPYKEHUSI AHHOHOB.

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

20. Kak npoBOOuTCS KaueCTBEHHBIM XMMHUYECKUN aHAIU3 CIUIABOB B 3aBUCHUMOCTH OT HMX
tina?

21. Kak npoBOAMTCSI KAYECTBEHHBIM XUMUYECKUI aHATIU3 MUHEPaIOB?

Xumuueckue mecm-memoost ananusa

1. Kak wucnonb3yroTcs METOAbl IUIOCKOCTHON XpomaTtorpaduu B KAYECTBEHHOM H

MOJIYKOJIMYECTBEHHOM aHaJIN3¢ BEleCTB?

2. [IpuBeauTe mpuUMeEpHl HCIONB30BAHUS OCAAOYHON XpomaTorpaduu B KaYECTBEHHOM U
KOJIMYECTBEHHOM aHaJIU3eE.

3. Yro Takoe XMMHYECKHUE TECT-METO/Ibl aHAIN3a?

4. Kakue peareHThl UCTIOJB3YIOT B TECT-METO1aX ?

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

6. B yem npenMyiecTBa U HeAOCTATKU (HU3HUECKOTO CIIOCO0a MMMOOMITU3AIINN PEareHTOB
Ha HOCUTEIIN?

7. TUTIBI UCTIOJIB3YEMBIX MATPHII JJIs1 HAHECEHUSI PEareHTOB.

8. B yem mpemmyImiecTBa M HEIOCTATKH XUMHUYECKHM MMMOOMIN30BAHHBIX PEareéHTOB Ha
HOCHUTEJSIX?

9. [IpuHUUMIIBI ONIpeIeeHUs] KOHLIEHTPAIUU TECT-METOIOM.

10. YcTpoticTBa 115t onpeieiieHUs] KOHIIEHTPAIIUU TECT-METOIOM.

11. Crioco0bl onpeaeneHus: KOHIEHTPAIH TeCT-METOOM.

12. Ha3zoBUTE€ OCHOBHBIE METPOJOTUUYECKUE XAPAKTEPUCTHKU PE3yIbTATOB aHAIIM3a TECT-
METOJIOM TIPU Pa3IUYHBIX CIIOCO0AX OMpEeeIeHUs KOHIIEHTPAIUH.

13. KakoBa 4yBCTBUTEIHLHOCTh OMPENEIECHUS KOHIIEHTPAIIMH TECT-METOJIOM B Pa3IMYHBIX
yCTPOMCTBAX U crioco0ax aHanu3a?

14. Kak ynyumaroT u301paTebHOCTh ONPeeIeHHs] KOHLIEHTPALUU TECT-METOA0M ?

15. KakoBa TOUHOCTh ONpEAENIeHUs] KOHIEHTPAIUU TECT-METOIOM?

16. HazoBuTE OCHOBHBIE 001aCTH MPUMEHEHHS TECT-METOIOB.

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

18. TecT-MeTOABI B KIMHUYECKOM aHAIN3E.

19. Ha3oBuTe OCHOBHBIE CIIOCOOBI HM3TOTOBJICHUS TECT-YCTPOWUCTB ISl IKCIPECCHOTO
aHajm3a.

20. Kak onpenenstor napel 3TaHOJA B BBIJIBIXa€MOM BO3AYXE TECT-METOI0M?

Ilpumepnulit Komnaekm 3a0anHuil 0711 KOHMPOALHBLIX pAdOmM NO OUCYUNIUHE
«Ananumuueckan xumusn)

Tema: BoruncijieHusi B AaHAJIUTHYECKOH XMMUHU. YyBCTBUTEJIBLHOCTh AHAIMTUHYECKUX
peakuuii. Cioco0bl BbIpa:KeHUs KOHIEHTPAUMH PACTBOPOB

Bapuanrt 1

1. UctuHHOE 3HaueHue Macchl ocaaka paBHO 1,3458 r. Ilpu u3mepeHnH NOJy4yeHO 3HAUYEHUE
1,3582. OnpenenuTh aOCOMIOTHYIO M OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHHS.



2. IlpenensHOE paz0aBiIeHNE WOHOB ATIOMHHUS MPU MUKPOKPUCTAIIIOCKOINYECKOM OTKPBITHH
pasao 150 000 /T, MUHUMANBHBIH 00BeM HcciexyeMoro pactsopa paset 0,06 mi. Beranciantsb
OTKPBIBAEMBI MUHUMYM.

3. B xakoM oObeme BOJbI HAZ0 PACTBOPUTH 2 MOJIb THAPOKCUIA HATPUA, YTOOBI MOTydnuTh 20-%
pacTtBop?

4. Cxonbko MWITUIUTPOB 0,2 M pacTBOpa MOKHO MPUTOTOBUTH U3 250 MJI pacTBOpa COJITHOM
KUCIoThI, uMerotero TutTp 0,03650 r/mn?

5. CKOJIbKO TrpaMMOB JMXpOMara Kajausi Hajao B3sTh s npurotoBiieHus 200 mu1 pactBopa,
umerottero Titp 0,004904 r/mi, eciii 3TOT pacTBOP MCIOIB3YIOT KaK OKUCIUTEIh?

BapuanT 2

1. OnpenenuTbh OTHOCUTENIBbHYIO IOTPEITHOCTh U3MEPEHUS MaccoBoil 1o (B %) cephl B yTIie,
eciu BMecTo 3,12 % nomyueno 3,05 %.

2. IlpenensHoe pazbaBiieHuEe HOHOB Kalblus B pacTBope paBHO 50 000 Mi/T, MUHUMATBHBIHA
00BeM pacTBOpa, HEOOXOAMMBIH ISl OTKPBITHS HOHOB KallbLIMs JEHCTBHEM OKcanaTa aMMOHHSI,
paBeH 0,03 mu1. BIUMCAUTE OTKPBIBAEMBIA MUHUMYM.

3. B 270 mn Boas! pactBopeno 30 r xyopuna Hatpusi. KakoBa MaccoBast 107151 paCTBOPEHHOTO
BeniecTna (B %)?

4. CxoJsIbKO I'paMMOB II€pMaHTraHaTa Kajaus HaJlo B34Thb i npurotosienus 2 i1 0,5 H pacTBopa,
€CJIU JIaHHBIN pacTBOP UCIOJB3YIOT B KUCIIOH cpene?

5. Paccuntath TUTP U HOPMATBHYIO KOHIIEHTPAIIHUIO pACTBOPA COJBI, €K B 250 M1 BOIBI
pactBopwim 5,3 T 6e3BoaHON NayCOs.

Tema: 3akoH AelicTBHS MacC KaK OCHOBA Ka4eCTBEHHOI'0 aHAJIM3a

Bapmuanr 1
1. BeIuucanTh KOHUEHTPAIUIO HOHOB H® u CN' B 0,1 m pactBope, eciit Koy = 7,2¢ 10729,
2. Boraucnuts HoHHYI0 cuity U akTuBHOCTh HoHoB Na™ 1 CI™ B 0,01 M pactsope NaCl.

3. CKoJbKO MOJIeH YKCYCHOM KHUCIIOTHI clieayeT 100aBUTh K 1 11 1 H pacTBOpa aiierata HaTpus,
YTOOBI PACTBOP CTaJ HEUTPAIbHBIM?

4. Onpenenuts pH OydepHoro pactBopa, coaepskarero 1,1 M rugpokcuaa ammonus u 1,1 m
XJIOPHJIa aMMOHUSI.

5. Berauciute mpou3BeieHHe pacTBOPUMOCTH Xpomara cepedpa Ag,CrOy, 3Has , uro B 100 Mt
HAaCBIIEHHOTO pacTBopa ero coaepxkurcs 0,002156 r.

6. OnpenenuTh KOHCTAHTY U CTENEHb TUApoIn3a coiid pocdara kanus Mo TpeThel CTYNeHU U
pH 0,12 M pactBOpa 3TOM COMU.

Bapmuanr 2

1. Beraucnuts crenens nonnszanmu 0,1 m pactsopa HCN.



2. CKOJIBKO MOJICH KPHCTAJUTMYECKOTO areTaTa Kajaus Heooxoaumo pactBoputh B 100 mut 0,0375
M pacTBOpa YKCYCHOH KMCIIOTHI, YTOOBI moyunTh pH pactBopa, paBHbIii 5,437

3. BeI4HCIUTh PacTBOPUMOCTh OKCalaTa KaJlbIUs, €CIIA IPOU3BEACHNUE PACTBOPHUMOCTH €T0
-9
paBHo 2,57-107.

4. bydepnas cuctema coaepxut 0,1 M mypaBbuHOU KuCIOTH 1 0,1 M popmuaTa xamusi.
Onpenenuts pH.

5. Paccuurats crenenp ruaponusa coym rnepsoit cryrnenu u pH 0,02 H pactBopa cynbduma
ammonus (NH,),S.

6. Kak mojiHO OymeT ocak[IeH XpoMar-HoH B Buje xpomara cBuria PhCrO,4 k MoMeHTy
BBINAJICHUS OcajiKa cysibdara cBUHIA?

Tema: OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIE (PEIOKC) MPOLECCHI
Bapuanr 1

R - 2- o

1. K pactBopy, conepxkamemy nonsl I, NO,, S7, nobaswim xinopHo# Boabl. Kakue n3MeHeHUs
MOKHO HaOmonmath? HamucaTh ypaBHEHUs peaknuii ¥ 00OCHOBaTh HaIpaBJICHHE HX (cpena
KHCJIast).

2. PaccumraTh penoKC-TIOTCHIMAT MEepMaHraHaT-MoOHOB Tpu KoHieHTpaimsx [MnOs] = 0,1

Mow/11, [M n2+] =

0,01 monw/n u ipu pH pacTBOpa, paBHOM 7.

3. Hanucatb ypaBHeHHE U 110100paTh KOAPGUIMEHTHI PEaKIIMU OKUCICHHS CYyJb(Ha MBIIIbIKA
As,;S3  koHmeHTpupoBaHHOW a30THOM kuciaotod HNOs, xoTopas mpu 3TOM TpeBpaiiaercss B
okcux azora NO,.

4. MoxHo yu cynbdar xpoma Cry(SO,)3 okuciuts azotHoi kucinotoir HNO3z 8 H,Cr,O7?

5. Hanmcare ypaBHEHME peakiuu 1 noAoopaTh K03(hGUIMEHTHI Tpoliecca OKUCICHHS cylbduaa
s +

Kenesa pa3GaBICHHBIM PACTBOPOM a30THON KHCIIOTHI, €CITH MPOAYKTH peakinn Fe>*, S, NO u

H.0.

Bapmuanr 2

1. B xakoM HampaBiieHUU OyJeT MPOTEKaTh PEaKIusl, €CJIU CMEIIaTh paBHbIE 00BEMBI PACTBOPOB
coJieil OJIMHAKOBBIX KOHIeHTpaiuii (1 momw/n) xmopuma xeneza (1) u xnopuna xenesa (1),
xsopuaa ososa (1V) u xmopunaa onosa (11).

2. BBIUHCIUTH pPEIOKC-MIOTCHIIMAT B pacTBOpe, B KoTopoM coaepxkutrcs [MnO4 ] = 1 momw/m,
[Mn®*] =1 moms/n u [H] = 107 mons/n.

3. Hamwmcare ypaBHeHHE peakmuu mepokcuaa Bogopoga HyO, ¢ Cr* B menounoii cpene.
[TonobpaTth KO3PPUIMEHTHI, CYUTAS, YTO crt — CrO42'.

4. MoxHo i ipoBectu peakiuio okuciaeHus Cry(SOy)3 B Cr,0,%, neiictByst (NH4)2S,0g?

5. Hanucath ypaBHEHHME peakiuu okucieHus maBeneBoi kuciotel HoCyO4:2H20O pactBOpOM
repMaHTaHaTa Kajus.

Tema: KommiexkcooOpasoBanue



Bapuanrt 1

2+
1. Onpetenuth KOHIEHTpanuio noHoB Zn~, NH3 1 cTenens MOHM3AIMU KOMIUIEKCHOTO HOHA B |
M pactBope coiu [ZN(NH3)4]Cls.

2. Paccuwmraiite, oOpa3yetcs 11 ocaaok FeS, ecnu k 0,2 M pacTBOPY KOMIUIEKCHOTO COSAMHEHUS
cocraBa Ky[Fe(CN)s] mo6aButh paBubiii 006eM 0,02 M pacTBopa NayS.

3.Cxonbko rpammoB AgCI pactBopurcs B 1 1 1 M pacTBopa ammuaka?

4. KakoBa HavanbHas KoHUEHTparus (Moib/1) pactBopa KCN, B 2 Mi KOTOPOrO pacTBOPUIH
18,8 Mmr 6pomua cepedpa u rmpu 3ToM 00pasoBaiicst KoMmiiekcHbIi noH [Ag(CN),]™?

5. Tlpowusoiiaer u paspylieHne KoMiiekca, eciau k 0,2 M pactBopy cosu coctaBa Na[AgS,0s]
IPUINTH paBHbIN 00beM 0,2 M pacTBopa noauaa kanusa? OTBET NOATBEPIUTE PACUETOM.

Bapuanr 2

1. K 0,2 m pactBopy CuSO, noGaBunm paBHBI 00beM 2 M pacTBOpa aMMHaka. BblYMcIuTh
2+
KoHIleHTpanuio noHa CU™, eciH cuuTaTh, 9TO B PacTBOpPE OOPa3yrOTCs KOMIUICKCHBIC HOHBI

[Cu(NH3)]*".

2. OOpasyetcst 1 ocanok cynbhuna kaamus, eciau Kk pactsopy 0,1 M K3[Cd(CN)4] nobaButh
Cynb(UI-HOH, KOHIICHTPAIHSI KOTOPOTO COCTaBJISET 2 107 moms/n?

3. BeIuucnuTh Ha4aIbHYIO KOHIEHTPALUIO (MOJIB/JT) aMMHaKa, HEOOXOIUMYIO Ui PACTBOPEHUS
2,86 mr AgCI, Haxomsimmerocst B 2 M1 BOJIBI.

4. Beraucnuth pactBopumocts ZN(OH), B 1 1 1 M pactBopa NH3, eciin B pactBope 00pa3syrorcs
TOJIBKO KOMILIeKCHbIe HoHbI [ZN(NH3)a]*.

5. Boraucnuth pactBopumoctb (Monb/a) Ni(OH), B 1 1 0,05 M pacTtBopa ammmuaka, ecCiu
0GpasytoTes Toibko komuiekcHbie HoHbl [Ni(NH3)g]?.

KosmmuecTBeHHBIN aHAIM3
Tema: I'paBuMeTpuYecKkuii aHAIN3
Bapmuanr 1

1. Cxoapko MumuuTpoB 10 %-Hoi comnstHo# kucnotsl (p = 1,049) TpebyeTcst 11t pacTBOpPEHUs
0,7500 r BaCO3?

2. Ckonbko rpammoB BaSO, mnepeiiner B pactBop mpu mnpombiBanuu ocajaka 200 mu (0,2 1)
JUCTWIIIIMPOBAHHOW BOABI?

3. Kakyto HaBecky HUTpaTa cepedpa HeoOX0UMO B3SITh JJIsl aHAIIM3a COIep KaHus cepedpa, eciu
ero ocaxmaroT B Buae AgCI?

4. Kakoit oobem 1,5 H HCI ¢ 200 %-HbIM H30BITKOM MOTpedyeTcs, 4YTo0bl pacTBOpUTh 0,2 T
xKenesa?



5. CKOJBKO JIUTPOB BOJIBI MOTpeOyeTCsl JUIsl PacCTBOPEHMs MPU KOMHATHOW Temmeparype 3 T
. -9
BaCOs, eciu mpou3BeicHIE PaCTBOPUMOCTH ITOUM COH paBHO 8,1¢1077?

Bapuanr 2

1. PaccuuTaTh, CKOJIBKO MHLIMUIMTPOB 2 H PACTBOpPA CEPHOM KHCIOTHI HAI0 B3SITh IS
ocaxxnenust 6apus u3 HaBecku 0,5234 r BaCl,+2H,0.

2. Ckonpko rpamMmmoB BaSO, mepeiiner B pactBop npu mpombiBanuH ocaaka 200 mi (0,2 i)
JKUJIKOCTH, COAEpKaIlei 10 moutb CEpHOM KUCIIOTHI?

3. Berunciauths HaBecky kapOoHaTa kanbius CaCOs, HeoOXxoaumyro it mosrydeHust ocaaka CaO
maccoii 0,3 .

4. Kaxoii 06vem pactBopa, conepxaiiero 200 r HpSO4 B 1 71, ciaemyer B3sITh, YTOOBI paCTBOPHUTD
0,5 r nuHka?

5.KakoBa Oyzner noreps ot pactBopumoctu BaSO4 B 200 Mt pacTBopa mpu ocakAeHUU Oapust
n306ITkOM H>SO4 B 0,001 Mous/n?

Tema: Turpumerpuueckuii (00beMHBbIH) aHAJIN3
Bapuanr 1

1. B 250 ma Boasl pactBopwiu 0,3180 r xnopuga Hatpus. PaccuutaTe TUTPp M HOPMaJIbHYIO
KOHIIEHTPALUIO MOJYYEHHOT'O PacTBOpA.

2. 20 M1 pacTBOpa XJIOpUIa KaJlus HEN3BECTHON KOHIIEHTpauu pearupyert ¢ 23,53 mu 0,02000 v
pacTBOpa HUTparta cepedpa. OnpeaenuTb HOpMaAIbHYIO KOHIIEHTpALUs XJI0pUaa Kanusl.

3. BbuuciuTh, CKOJBKO TPAaMMOB THIPOKCHAA HATPUS COJAEPKAIOCh B PACTBOpE, €CIM Ha
TUTpOBaHUE ero nzpacxogosano 24,35 mia 0,1020 1 pactBopa HySO4.

4. Ha nelfTpanuzanuio pactBopa, cojepxamiero 0,5 r kaycTu4eckoil copbl, nu3pacxojoBano 20
mi 0,5 m pactBopa HCI. Beruncnuts MaccoByto oo (%) NaOH B o6pasue.

5. OnpenenuTh TUP pacTBOpa YKCYCHOM KHCIIOTBHI, €CJIM HAa TUTPOBAHHE 3TOrO pacTBOpa
u3pacxogosano 27,65 ma NaOH, tutp kotoporo cocrasiusiet 0,004140 r/mi.

Bapmuanr 2

1. K 550 M 0,125 M pacrBopa HCI npubasumm 50 mi pacteopa HCI ¢ tutpom 0,02370 1/mut.
Beruncnuts HOpMaabHYH KOHLIEHTPALMIO U TUTP MOJYYEHHOI'O PacTBOPA.

2. 0,3015 r maseneBoii kuciaotrel H,C,04-2H,0 pactBopmm B 50 mi Boabl. Ha tuTpoBanue
MOJIy4eHHOro pactBopa monuto 17,81 wmir pacrBopa ruapokcuaa Harpud. Onpenenuts
KoHIeHTparuio pactBopa NaOH.

3.HaBecka cynsduna varpus B 1,9525 r pactBopena B MepHoit ko6e Ha 250 mi. K 20 M sToro
pactBopa npuiuto 40 mi 0,168 H pacTBOpa ¥ona. Ha TupoBanue n30bITKA 012 U3PACXOI0BaHO
41,25 mn 0,09520 1 pactBOpa THOCYNIb(aTa HaTpus. Berunciauts MaccoByto fomio (B %) Na,Ss
obpasrie.



4. Kakyro HaBeCKY SIHTApHOUM KHCJIOTHI HAJ0 B3STh JJIsI yCTAHOBKU TUTpa NMpuom3utenpHo 0,4 H
NaOHwmeronom oTaenpHOM HaBECKH, YTOOBI HA TATPOBAHUE MPUTOTOBJICHHBIX M3 HUX PACTBOPOB
pacxooBaiock He 6osee 20 M yCTaHABIMBaEMOTO pacTBopa’?

5. HaBecky cepeOpsinoro cmaBa B 1,3516 r pactBopunu B HNO3 u pactBop pazbaBmiu a0
oobema 200 miu. Ha tutpoBanue 15 mi pactBopa norpedoBanock 17,36 mu 0,05000 u pactBopa
NH;SCN. Beraucnuts MaccoByro aoiio (B %) cepedpa B cIijase.

Tema: MeToa KMCJIOTHO-OCHOBHOTO TUTPOBAHMS
BapuanTt 1

1. Ckompko rpammoB  H2C,04:2H,0 Hamo B3saTh mis ycranoBku tHTpa 1 H pactBopa KOH
METOJIOM OTJCIIbHBIX HAaBECOK, YTOObI Ha TUTPOBAHHE IMOJIYYECHHBIX PACTBOPOB PAacX00BaJIOCh
OKOJIO 25 MJI yCTaHaBJIMBAaeMOT0 pacTBopa?

2. Ha TuTpoBanue pactBopa, coaepxkamiero 3,1580 r TEXHHMYECKOrO THUIAPOKCHAA Kajus,
uspacxonoBano27,45 mia 1,9655 u pactsopa HCI. Beruucauts maccoByto nonto (B %) KOH B
obpasrie.

3.K 50 mn 0,1 1 HCOOH mnpub6asneno 40 ma 0,1 m pactBopa NaOH . Uemy paBen pH cmecu?

4. HaBecka mpamopa B 0,2834 r pactBopena B 30 mu 0,3933 u pactBopa HCI. Ha turpoBanme
n30bITKa KUCIOTH u3pacxonoBano 14,10 mn 0,4409 u pactBopa NaOH. Boruncnute MaccoByro
nono (B %) mpumeceil B o0pasiie.

5. Boruncnuth uHAMKaTOpHYIO OomMOKY TuTpoBanus 0,1 M mypassuHoi kucnorsl HCOOH 0,1 M
pactBopom NaOH ¢ meTunoBsIM opanxkeBbIM (pT=4).

Bapuanr 2

1. Kakyro HaBecky O€3BOJHOM COJM HY)KHO B3sTh, 4YTOOBl Ha ee TurpoBanue 10 CO;
pacxogoBanock 0s1 20 M1 0,1 1 HCI?

2. Ckompko rpammoB H,SO, comepkuTcs B pacTBOpe, €CIM HAa HEUTpaTM3alHio 25 MII €ro
tpedyetcst 24,17 mn NaOH, umeromero tutp 0,004085 r/mn?

3. Paccunrath ckadok tutpoBanus 0,1 m pacrBopa NaOH 0,1 u pactBopom HCI B mpenenax
MEXTy HeTocTaTKoM | u30bITKOM B 0,1 % oT skBUBaneHTHOTO KoymdectBa HCI.

4. HaBecka cBeKENEPEKPUCTAUIN30BAHHOM I1aBeneBoil kuciotel B 1,3455 r pacrtBopeHa B
mepHoii koibe Ha 250 mu. Ha tutpoBanme 20 M 0,09768 v NaOH pacxomyercs 22,88 wmu
IIPUTOTOBJIEHHOTO  pacTtBopa. Jloka3aTh, 4YTO KPUCTAUIOTMAPAT WIABEIEBOM  KHUCIOTHI
KPUCTAJUIM3YETCS C IBYMsI MOJIEKYJIaMU BOJBI.

5. Paccunrath mHAMKaTOopHy ommOKy TuTpoBaHus 0,1 M pactBopa HCI 0,1 M pactBOopom
NaOH c ¢enondranennom (pT=9).

Tema: MeToabl peoOKCUMETPHHI

Bapuanr 1



1. BBIYHCINTH KOHCTAHTYy PABHOBECHS peakIUH OKHCIcHHs cyibpara xenesa (1) FeSO4
nepmanranarom kaiauss KMnOy

2. Ckoapko r kpucramioruapara okcaimata ammoHus (NH;),C.O4 HyXHO OTBECHTBH, YTOOBI
npuroroButh 500 M 0,1 1 pacTBOpa ero?

3. BblunciauTh HaBecKy TexHHUYEcKoro cyibdurta Hatpus Na,SOs; mo crieayromuMm JaHHBIM:
conepkanue ero B oOpasue 46 %, mepHas konba Ha 250 mul, AJis TUTPOBaHUS B3SATO 25 MI
pactBopa, B 6ropeTky Ha 50 mur HamuT 0,05200 H pacTBop nepmanranata kamus KMnO,.

4. Ha ananu3 mocTynwi TEXHUYECKUH WO, UMEIOUUNA 25 % HEOKHUCISIOMMXCS MPUMECEH.
PaccuntaTte HaBecky ioma, KOTOPYHO MOXHO B3BECHTh I aHanmm3a, ecad 0,1 H pactBop
tuocynbsgata HaTpust NaS;03 ObU1 HAUT B OIOpETKY Ha 25 MIL.

5. Onpenenuts MaccoByto a0 (B %) cynbduna Hatpus B obpasue, ecnu HaBecky B 4,2000 r
pacTBoOpmIId B MepHOU KoJiOe Ha 500 M 1 k 25 mi ero npuiwiaa 50 M 0,2000 H pacTBOpa #osa.
N36bITounbIi o orTuTpoBam 46,06 Mt Tnocyibdara Hatpust NaS;03 (K=1,234 k 0,1 u).

Bapuant 2
1. OnpenenuTh KOHCTAHTY PaBHOBECHUS PEAKIIMH B3aUMOICUCTBUA Ho/a u cepoBoopoaa HyS.

2. Jlna ycTaHOBJEHUSI KOHIIEHTPAIIMU PacTBOpa MEpPMaHraHaTa Kajausi HE0OX0IUMO MTPUTOTOBUTH
100 mn 0,1 v pactBopa okcanara HaTpus NapCyO4. CKONIBKO IpaMMOB 3TOW COJU TpedyeTcs
OTBECUTH?

3. Ompenenute MaccoByrO J0Jt0 (B %) aKTUBHOTO XJIOpA, €CIIM HAaBEeCKa OCIMIILHOW M3BECTH B
0,2004 r pactBopeHa B Boje U K pactBopy amobaBumu Kl u  HySO4. Beraenusmmiics ion
ortutpoBad 20,04 ma 0,1000 H pactBopa THOCYIb(aTa HaTpus NaxS;0s.

4. Hasecky pyzsl B 0,2060 r o6paboTany KOHIEHTPUPOBAHHOW XJIOPOBOJOPOJHONW KHCIIOTOM.
X70p, KOTOphIA 00pa3oBajcCsi MpU HAarpeBaHUM BO BpEMsl PEAaKLMH, MOTJIIOTHIN PAcCTBOPOM
noauaa Kanus. Beiienusmmiicsa ion orturposanu 0,05200 H pacTBopoM THoCyNb(haTa HaTpHUs,
3arpatuB 42,53 mi. OnpenenuTh MaccoByro a0 (B %) okcuaa mapranna (1V) MnO; B stoi

pyxe.

5. OmpenenuTs TUTP pacTBOpa Hoja Mo cepe, eCiM Ha TUTPOBaHWE momnuio 7,82 Mi pacTBopa
Mona; HaBecka Hopmanu, coaepxkauiei 0,02 % cepsl, paBHa 0,8530 r.

Tema: MeToabl ocakieHHs M KOMILIEKCO00pa3oBaHus
Bapmuanr 1
1. KakuM yCnoBHsAM JOJKHBI OTBEYATh PEAKLIUH, UCIIOIB3YEMbIE B METOIE OCAXKICHHUS !

2. N3 naBeckn NaCl mpuroroBmim pactBop B Kosbe emkocthio 500 mi. K 25 mit moryaeHHOTO
pactBopa npuamtu 50 mut 0,1 H pacTBopa ponanuna. Kakosa gomkHa 061t HaBecka NaCl ?

3. K pactBopy 0,2266 T BemectBa, coaepxamiero xjop, npudaswmm 30 mu 0,1121 H pacTtBopa
AgNOs, a 3arem u3zbpitok AgNOs ottutpoBamum 0,50 mum 0,1158 w pactBopa NH;SCN.
PaccunTarh NpoLeHT Mo Macce XJI0pa B aHATTM3UPYEMOM BEILECTBE.



4. PaccuuTaiiTe, CKOJIbKO TpaMMOB TpuiioHa b morpedyercs nist mpurorosieHus 250 ma 0,05
pacTBopa.

5. PaccuuTaTh KOHIIEHTpAIMIO MT 3KB/JI MarHusi B BOJE, eciu npu TUTpoBaHuu 100 M BOJIbI
TpWIOHOM b ¢ XpomMoreHoM 4epHbIM 10 cuHel okpacku nouwio 19,20 mn 0,1012 H pacTBOpa
TpuioHa b.

Bapuanr 2
1. B yem 3akirodaeTcst CcymHocTh MeTojia Mopa u @onbrapaa?

2. Paccumnraiite HaBecky NaCl, uroosr npurotoButsh 250 M 0,05 H pacTBOpa, HEOOXOIUMOTO
JU1s1 yeraHoBKH TUTpa pactBopa AgNO:s.

3. Ckompko mwmmwmaTpoB 0,05000 mH AgNO; moiimer Ha THTpoBamme 20 M pacTBOpa,
nonyueHHoro pactBopenuem 0,1052 r NaCl B Boge?

4. Jlns onpeneneHus Kaiblus UM marHus B3sTo 2,0850 r MuHepasia U pacTBOPEHO B MEpHOM

kobe Ha 250 mu. Ha TtutpoBanue 25 mut atoro pactBopa m3pacxomoano 11,20 mi 0,05240 u
2+

pabouero pactBopa TpuioHa b, a Ha TutpoBanue 100 mu (mocne oraenenus Ca®’) momwio 21,65

Mi1. BeranenuTh MaccoBble 1onu (B %) Kallblivsg U MarHus B oopasiie.

5. Cxonpko rpaMmoB TpuiioHa b Haso B3sTh At npurotosienus 2,5 1 ~ 0,1 H pacTBopa?

Kpumepuu oyenku omeema cmyoenma npu 6b1nojaHeHuU KOHMPOAbHOU padomul

Onenka TpeOoBanus Kk 3HAHUAM

OTJIMYHO NPUBEJCHBI TIOJIHBIE TPaBWIbHBIE pEIIEHUs, OTBETHl TI'PaAaMOTHO
apryMeHTHUPOBAHBI

Xopouo JOMYIICHBI HE3HAYHUTCIIBHBIC IMOTPECINHOCTH IIPHU OTBECTAX HA BOIIPOCHI,

aprymeHTanus Obuia He OJTHON

YIOBIIETBOPUTENbHO | B OoTBeTax Ha HEKOTOPHIE BONMPOCH! JOMYIIEHbI I'pyOble OMNOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIM apTyMEHTUPOBAHA HETPABUIIBHO

HeyzaoBieTBoputenbHo | OTBerl Ha 50 w1 Oosiee % BOMPOCOB OMIMOOYHBI, OOJBIIUHCTBO
BBIBOJIOB HE ApI'yMEHTHUPOBAHBI WM APTYMEHTHPOBAHbI HENPABUIIBHO

Ilpumepnuie sapuanmul mecmoevlx 3a0aHUll
Tect 1
1.B yeM CyIIHOCTH TPABMMETPUYECKOr0 METOAa AHAJIN3A.

1. OmnpeneneHrie KOJIMYECTBEHHOTO COACPKAHMSI XUMUYECKUX JIIEMEHTOB B
COCIUHCHUAX.
2. OmnpeneneHre 00beMOB KakK OIPEENISIEMOro BEIIeCTBa, TaK U peareHTa.
2. KakyuMu cTaiusiMi XapakTepu3yeTc KpUCTAIU3auusl.




1. OGpa3oBaHMEM 3apOJBIIIEBHIX IECHTPOB KPUCTATU3AINH U JaJIbHEUIIIMM UX POCTOM;
2. O6pazoBaHuEeM MEJIKHX KPUCTAIIOB U POCTOM KPYIIHBIX.
3.Yto siBJsIeTCS NPABWIBHOCTHIO aHAIM3A?
1. Pa3HOCTh MEXTy MOJIyY€HHBIMH PE3yJIbTaTOM M UCTUHHBIM UM HauOoJiee TOCTOBEPHBIM
3HAUYEHUEM.
2. OtHouieHue abCOMOTHOMN OMMOKH K HICTUHHOMY 3HAYEHHUIO.
4. TaTp - 3TO:

1. ©=My4a/My s 100%
2. CM:n/V
3. T=m/V
5. YTo Takoe HHAMKATOPHOE OIIMOKA TUTPOBAHUA?
1. IlorpemHocTh, KOTOpas BHI3bIBAECTCS HECOBIAIEHUEM MTOKA3aTeNsl TUTPOBAHMS
UCIOJIb3yEeMOr0 HHANKATOpa ¢ BeNMMYMHON pH B TOUKe SKBUBAJIEHTHOCTH.
2. Okpacka MeHsieTCsl B Ollpe/iesieMOM MHTepBajie 3HadeHuit pH He cTporo B Touke
SKBHUBAJIEHTHOCTH.
6. TurpuMeTprYecKHii MeTO/ aHAIHU32 OCHOBAH HA OMNpeaeTeHUH:

a - MacCChI UCCITIEAYEMOIr'O BEIICCTBA,
0 - oObeMa pcareara, n3pacXxoaA0BaHHOI'0 Ha pCAKIIUIO C UCCICAYCMBbIM BCIICCTBOM;
B - KOJIMYCCTBCHHBIX N3MCHCHUM (1)I/I3I/III€CKI/IX CBOMCTB CHUCTEMBI

7. MOMeHT IKBUBAJEHTHOCTH B KOMILIEKCOHOMETPHH YCTAHABJIMBAETCS € MOMOIIBIO:
a- JakMycoBoil Oymaru;  0- peHondTanenHa; B- METAJUIOXPOMHBIX HHIUKATOPOB
8. KosnuecTBo cBsi3eii ¢ koMILIeKcoo0pa3oBaTesieM Ha3bIBAIOT:

a- TUAPATHBIM YHUCJIIOM;
0- KOOPpAWMHAOWUOHHBIM YHUCIIOM;
B- YU CJIOM 3aIllOJTJHCHUA

9.B KOMIIVIEKCOHOMETPHH B KAYE€CTBE JIMT'aHAAa Yalle BCEro HCrnoJab3yroT:

a- aMMHaK
0- 11aBeJIeBYIO KUCIIOTY
B- TPWIOH b
10. O0pa3yomeecsi KOMILIEKCHOE COeJMHEHNE HHAUKATOPA ¢ KATHOHOM MeTaJllIa MeHee
NPOYHOE , YeM KOMILIEKC ITOr0 ’Ke MeTa/luia ¢ TpUJIoHoM b, moatomy Tpusion b
BBITECHSIET HHANKATOP € COOTBETCTBYIOIUMH H3MEeHEHUSIMH L{BETOB N0 YPABHEHUIO!

a- MeInd” + H,T? <> MeT? +HInd* + H*:
6- Melnd + H, T <> MeH,T? +Ind* +

B- Melnd” + NayH,T <> MeHT +2Na* + H* +Ind>



11. B ocHOBe MeTO1a HENTPAJIU3ALMH JIKUT XMMUYECKAs PeaKkius:

1) OKHCIIUTENHEHO-BOCCTAHOBUTEIbHAS

2) KOMIUIEKCOOOpa30BaHUs

3) ocaxneHus

4) KHUCIOTHO-OCHOBHOT'O B3aUMOJCHCTBHSL.

Tecr 2

1. KoanuecTBO ocaauTe/b

1. OmpenensieTcst coaepKaHUEM OINPEAETIEMOro 3JIeMEHTa B UCCIIEyeMOM BEIIECTBE, U OT
BEJTMYMHBI HABECKU aHATIM3UPYEMOTO BEIIECTRA.
2. OmpenensieTcss 00beM HUCCIETYeMOr0 pPacTBoOpa.

2.@akTopsbl, BausIme HA GopMy H CTPYKTYPY OCaKAa.

1. TemnepaTypa, MOPSIIOK U CKOPOCTh OCAXKICHUE PAa3IMYHBIX COJIEH B pacTBOpE.
2. KoHueHTpauus, CKOpoCTb, IPUPOAA PEarupyroLIero. BeIecTBa.
3. YUto siBiIsieTc TOYHOCTHIO aHAIU3A?

1. Pa3HOCTH MEXTy MTOJIYICHHBIMH PE3YJIbTATOM U UCTUHHBIM WA Haubosee
JIOCTOBEPHBIM 3HAUCHHECM.
2.0THo1IeHrne a0COMOTHON OMIMOKU K UICTUHHOMY 3HAYCHHIO.
4. HopMaibHasi KOHIEHTPAIUS ITO:

1. Cy=n/V
2.Cn=nIMypyy
3. Cy=m/BV
5. Yo Takoe XxpoMoGopbI H AYKCOXPOMBI?

1. Okpacka opraHM4ecKoi COEJUHEHUM 3aBUCUT OT HAJIMYHS B UX MOJIEKYJIax
«HOCHUTEJISIMU 1IBETAY.
2.BemiecTBa yCHIMBAIOUINE MHTEHCUBHOCTh OKPACKHU.
6. B ocHOBe KOMILIIEKCOHOMETPHH JIEKUT PeaKIusi:

a- HeTpanu3aIuu; 0- ocaXKIeHU; B- KOMILJIEKCOOOpa30BaHUs
I'- OKHACJIEHUSI-BOCCTAHOBIICHUS
7. KoMIJIeKCHbIE COeITMHEHHS COCTOSAT U3 KOMILIeKcoo0pa3oBaTe s (IeHTPAJIbLHOI0 aTOMAa)

H JIMI'aH10B. KOMH.J'IeK0006pa3OBaTeJ'Ib H JIMTaHAbI COCTABJIAIOT:

a- BHEIIHIOW c(epy; O- BHYTpeHHIO cdepy; B- THIpaTHYIO chepy
8. Uucio cBsi3eil TUranaa ¢ KOMILIEKCO00pa3oBaTeieM Ha3bIBAIOT:
a- JIMTaHIHOCTBIO; 0- IEHTaTHOCTHIO; B- MOJIEKYJISIPHOCTBIO
9. Tpunon b (Na;H,T) nuccoumupyer B BOJAHOM pacTBope:

a- NaoH,T — 2Na" + 2H" + T*;



6- Na,HoT <> 2Na™ + Ho T2, Ho T2 «<oHY + HT
B- NaH,T <> 2Na" + 2H" + T+
r- NagH, T — 2Na" + HoT?, HoTZ > HY + HT

2+
10. Ecoin Tpusion b o6pa3syer ¢ kaTuoHom Me”™ GoJiee MpoYHOe cOeTHHEHHE N0 CPABHEHHIO
¢ KoMILTeKcoM Me?" ¢ HHIMKATOPOM, TO IIPHMEHSTIOT:

a- MCTOJ IMMPSAMOI'0 TUTPOBAHUS,
0- MeToJ1 0OpaTHOTrO TUTPOBAHMS;
B- TUTPOBAHHUE 3aMECTUTEIIS

11. TuTpoBanue- 3T0:

1) koHTpOIHpYeMOe n0OaBIeHNE paboYero pacTBopa (TUTPAHTA) K aHATU3UPYEMOH CHCTEME
2) nobaBjeHME pacTBOpa aHAJU3UPYEMOT0 BEILIECTBA K PACTBOPY U3BECTHOM KOHILIEHTPALUH
3) npou3BoJIbHOE N0OABIEHUE CTAHAAPTHOTO PACTBOPA B IPUCYTCTBUU MHAMKATOPA 10
U3MEHEHHS OKPACKHU.
Tect 3

1. TpeOoBanue npeabsBiAsieMble K BecoBoi gopme:

1. Manas pacTBOpUMOCTH HE OoJiee 1-107-10®moub/11.0cam0K HOIKEH GBITH
KPYIMHOKPUCTAITHYECKHUM.
2. TouHOE COOTBETCTBHE COCTaBa XUMHUECKOW (hOpMyIIe, JOCTATOUHAS XUMHYECKas
YCTOWYUBOCTb.
2. JIois1 moJ1y4eHusi KPYNMHOKPHUCTANINYECKHX 0CAIKOB, HE00X01UMO:

1.OcaxeHre BeCTH U3 OTHOCUTENBLHO pa30aBICHHBIX PACTBOPOB, U3 FOPSYUX
pacTBOpOB NpwiKBaTh. OcaauTeNb MOCTENEHHO IPHU MOMEIINBAHNE TIOJTyYEHHBIE
OCaJKU JIOJKHBI HEKOTOPBIE BpEMS TIOCTOSITh.
2. OcaxJeHHe BECTH U3 KOHIIEHTPALMN paCTBOPOB U3 TOPSYMX PACTBOPOB, OCATUTEIh
MPUJINBATh BEIIECTBA, CIOCOOCTBYIOIIUE OCAKA.
3. Kaky1o omin0Ky Ha3bIBalOT a0COTIOTHOM?
1. Pa3HOCTh MeX1y MOTY4EeHHBIMU PE3YyIbTATOM M UCTUHHBIM WM Hanboliee
JIOCTOBEPHBIM 3HAUEHHUEM.
2. OrtHomeHHe a0COTIOTHON OIMMOKN K UCTHHHOMY 3HAYCHUIO.
4. MoJsiibHasi KOHIEHTPAalusl 3TO:
1. ©=Myp/Mype 100%

2. Cy=nlV
3. Cm=n/M;.1s

5. Kakue pakTopbl BJHSIOT HA MIOKA3aHUS HHAUKATOPOB?
1. Oxpacka nHIUKaTOpa JA0JKHA OBITH XOPOIIO 3aMETHOM, I[BET MH/IMKATOPA
JIOJDKEH Pe3K0 U3MEHsIeTcsl B He0obIoM nHTepBasie pH, usmenenue
OKPACKH JIOJKHO OBITh 00pPaTUMBIM.
2. DuKCUPOBaHME TOUYKH SKBUBAJIECHTHOCTH.
6. UccnenyeMbIM pacTBOPOM B KOMIIEKCOHOMETPHH SIBJISIETCS] PaCTBOP:

a- KHCIIOTEHI; 0- mIeouu; B- COJIH



7. KommiiekcooOpa3oBaTesib M JJUTAHbI CBA3aHbI:
a- TOHOPHO-aKLENTOPHOU CBA3BIO;
0- MOHHOM CBS3bBIO;
B- BOJOPOJHOM CBSI3bIO

8. lucconuanys B BOAHBIX PACTBOPaX KOMIIEKCHBIX COeIMHEHNI HA BHYTPEHHIOI0 U
BHEIIHIOK c()epbl MPOUCXOAUT MO THITY:

a- CWJIBHBIX 3JICKTPOJIHTOB;
0- c1a0bIX ANIEKTPOJIHUTOB,;
B- TOJIbKO IIPH HATrPEBaHUH
9. B BoHOM pacTBope ¢ Katnonamu Me?" npomcxoauT npouecc, onuchHIBaeMblii

YPaBHeHHEM::
a- Me”" + HoT” — MeT? + 2H';
6- Me** + NaH,T <> Me H,T + 2Na" ;
B- Me”* + H,T — MeHT + H*
10. PacyeTbl B KOMILJIEKCOHOMETPHUHM NPOBOASATCS HA OCHOBE:

a- CJIe/ICTBUS U3 3aKOHA SKBUBAJIECHTOB, T.€. YUCJIO MOJIb SKBUBAJIEHTOB TpHiIoHa b u
OIPEEIIAEMOT0 BEIIECTBA PABHBL;
0- paBeHCTBa 00BEMOB PACTBOPOB TPUIIOHA b M onpenensieMoro BenecTsa;
B- PaBEHCTBA KOHLEHTpALMi pacTBOPOB TpUiIoHa b u onpexnensemoro BemecTsa
11. KonmuvecTBeHHBIE pacyeThbl NP THTPOBAHMH OCHOBBIBAIOTCH HA 3aKOHE

1) coxpaHeHHs Macchl
2) SKBUBAJIEHTOB
3) MOCTOSIHCTBaA cocTaBa

Tecr 4
1. TpeGoBanue npeabsBJIsieMble K 0caxaaemMoi ¢gopme.

1.Manas pacTBOpUMOCTH HE OoJiee 1-107-10®monb/1.0canok xomKeH GbITh
KPYNHOKPUCTAJUTMUECKHM.
2.TouHOE COOTBETCTBHE COCTaBA XUMHUUECKOH (hopMylie, JOCTaTOYHAS] XUMUYeCKast
YCTOMYUBOCTb.

2. Kakue omin0ky Ha3bIBaeTCsl CHCTEMATHYCCKMMH CIy4aHHbIMH?

1. Omubka MOXET UMETh Pa3MEPHOCTb U3MEPSIEMbIX BEIMYMH HEM30EKHBIM MPH
JT1000M OTIpEICIICHHH.

2. Tlpu mpoBeneHuu aHanu3a mpoObl B pa3HbIX JabopaTopusx. [lorpenrHocTy, oJuHAKOBbIE
10 3HAKy ¥ BIMSIOUINE HA PE3yJIbTaT B CTOPOHY €TI0 YBEJINYEHHS, JINOO B CTOPOHY
YMEHBIIICHUSI.

3.UTo siBJsieTCsl YYBCTBUTEJILHOCTHIO aHAIU3Aa?



I.MunumanbHas onpeaensieMasi KOHLEHTPAIMs BEIIEeCTBA.
2.bAN30CTh MOIy4aeMoro pe3yjbrara K HCTHHHOMY.
3. XapakTepucTruka BOCIPOU3BOJAUMOCTD OMPEIETICHUS OT OIbITA K OMBITY.

4.IlpoueHTHAS] KOHLEHTPALUS 3TO:
1. ©=My /My e 100%
2.Cy=nlV
3. Cm=n/M;_z,
5.9710 Takoe MoKa3aTeJjib, 1 KaKOoro €ro 3SHauyeHue TUTpOBaHUue pH?

1.Benuunna pH, npu KoTopoi 3akaHYMBAIOT TUTPOBAHHUE C JAHHBIM
WHJIUKaTOPOM.

2.MuaTtepBan Mexay AByMs 3HaueHUSIMHU pH, B KOTOpOM OyJeT MpOUCXOAUTh
MOCTENIEHHOE N3MEHEHUE 1IBETa MHIUKATOPA

6. PabounM pacTBOpOM SIBJISIETCS PACTBOP:
a- LIEeJI0YH; 0- KOMIIJICKCOHA; B- KHCJIOTHI

7.Ecan BHyTpeHHsIs1 cepa uMeeT 3apsiji, TO B COCTAB KOMILJIEKCHOTO COeTMHEHUSI BXOIAT
NMPOTHBONOJ0KHO 3apsizKeHHbIe HOHbI, KOTOPbIe COCTABJIAIOT cdepy:

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

a- HeoOpaTumo;
6- 00paTUMO U CTYyIEHYaTO;
B- [IO]] ICHCTBUEM DJICKTPHUUECKOTO TOKA

9. B KOMIJIEKCOHOMETPHH onpeeseHue 00JILIINHCTBA KATHOHOB NIPOBOAAT O0BLIYHO B:

a- HEUTpaJIbHOU Cpelie;
0- B arleraTHOM Oydepe ,
B- B aMMHavHOM Oydepe

10. TpuoHOMeTpHS HCIOJb3YETCH IS ONpPeAeICHUS:
a- o011eii ’KEeCTKOCTH BOJIBI;
0- comeprkaHUs KUCIIOTHI B MOYE;
B- COJIep KaHUs LIEJI0YU B KPOBU

11. MoasipHasi KOHIIEHTPAIMs BelIeCTBA MOKAa3bIBaeT CKOJIbKO MOJIb BEIIECTBA
CO/IEPIKUTCSI B:

1) 100m pacTBOpa
2) ln pactBopa
3) Ikr pactBOpa.
Tecr 5

1.B yeM CyIIHOCTH TPAaBUMETPUYECKOr0 METOa AHAJIN3A.



1. Onpenenenne KOTUYECTBEHHOTO COJIEPKAaHMSI XUMUYECKHX 3JIEMEHTOB B
COEJIMHEHUSX.
2. Onpenenenne 00bEMOB, KaK ONPEACIIEMOro BEIIECTBA, TAK M PEareHTa.
2.@akTopbl, BJAUAIOLINE HA GOPMY U CTPYKTYPY OcajKa.

1. Temnepatypa, MOPSAOK U CKOPOCTh OCAXKICHUE PA3IMYHBIX COJIEH B pacTBOpE.
2. KoHueHTpanus, CKOpoCTh, IPUPOAA pearupyroLero. BemecTsa.

3.Kakyo ommm0Ky Ha3bIBalOT a0COJIIOTHOM ?

1.Pa3HOCTh M@Ky MOTYYCHHBIMU PE3YJIbTATOM M HCTUHHBIM WJIM HanOoliee
JIOCTOBEPHBIM 3HAYCHHEM.
2.0O1Ho1IeHHEe a0COMIOTHON OIMMOKU K UCTHHHOMY 3HAYEHUIO.
4. HopMajbHasi KOHIIEHTPAIUS ITO:

1. Cy=n/V
2.Cn=nIMypyq
3. Cu=m/3V
5 .Kakue (l)aKTOpbl BJIMAIKOT HA IMTOKAa3aHUA I/IHJII/IKaTOpOB?

1.Okpacka uHANKATOPA I0JKHA OBITH XOPOIIO 3aMETHOM, I[BET HHIUKATOPA
JOJKCH PE3K0 U3MEHSETCsl B HeOOIbIIOM HHTepBasie pH, n3mMeHeHnue
OKPACKH JIOJDKHO OBITH 00paTHUMBIM.
2.CDI/IKCI/IpOBaHI/Ie TOYKU DKBHUBAJICHTHOCTH.
6. B kauecTBe HCXOHBIX BEIIECTB B KOMILJIEKCOHOMETPUH MCIOJIb3YIOT XUMHUYECKH
YHCThIE:
a- XJIOpHUJA Marausi; O- TUIPOKCH] HATPUS;,  B- IIABEJIEBYIO KUCIOTY
7. BHyTpeHHsis M BHeIIHAAA c()epbl CBA3AHBI:
a- TOHOPHO-aKIENTOPHOU CBA3BIO;
0- MOHHOMH CBS3bIO;
B- BOJIOPOJHOM CBSI3BIO
8. uccoumamusi BHyTpeHHel cepbl YBeITHIUBAETCSI:
a- ¢ IOHIDKEHUEM TeMIIepaTyphl;
0-c YBCINMYCHHUEM KOHICHTPAUN KOMIIICKCHOI'O COCAUHCHU A,
B- C YBEJIHUEHUEM pa30aBlIeHUS
9. B BOAHOM pacTBOpe MHAMKATOP IPHMOXPOM YEPHBIi AUCCONMUPYET B IBE CTYIICHU:
1) NaH,Ind - Na* + HzInd",
2) HyInd™ <> H* + Hind?.
[0CJIe Yero ¢ KaTnoHamu Me?" IpOUCXOUT peakius:
a- HInd® + Me?* <> Melnd + H":
6- HyInd + Me®* <> MeHInd + H';
B- NaH,Ind + Me** <> MeHInd + H" + Na*
10. Ipu cayyaiiHOM MONMaJaHUN AMMHAYHOro Oydepa B ria3 (1eJJ09HAs cpeaa) HAN0
MPOMBITH 1123 00JIbIIHM KOJIHUYECTBOM XOJIOHOM BOABI H:
a- HAJIOJKUTh MapJIeBYIO IIOBA3KY;
0- IPOMBITH PACTBOPOM COJIBI;
B- IIPOMBITH PACTBOPOM OOPHON KUCTIOTHI
11.JKBHBAaJIEHT BelECTBA - ITO:
1) peanpHas yacTuIa BEIIECTBA, KOTOPas B IaHHOM peaklMy 3KBUBAJICHTHA OJTHOMY HOHY
BOZIOPOJIa HITK OJTHOMY DJIEKTPOHY
2) yclioBHAs YacTHUIla BEIIECTBA, KOTOPasi B TaHHOM peakluy SKBUBAJICHTHA OJJHOMY HOHY



BOZOPOJa UJIM OJJTHOMY 3JIEKTPOHY
3) peanbHas WK yCIOBHAs!, KOTOpas B JaHHOW pPeaKIMH SKBUBAJIEHTHA OJJTHOMY HOHY
BOJIOPOJIa WJIK OJTHOMY 3JIEKTPOHY.

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0anuil

Ounenka

TpeGoBanus Kk 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISAETCS CTYJEHTY, €CIM OH INIyOOKO M
IIPOYHO  OCBOWJ  IPOTPAaMMHBIM  Marepuall,  MCUYEpPIBIBAIOLIE,
[IOCJIEZ0OBATENBHO, YETKO U JIOTUYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBA3bIBaTb TEOPHUIO C IPAKTHKON, CBOOOJHO CIIpaBisieTcs C
3aJa4aMH, BOIPOCAMU M JPYrMMH BHJIAaMM IPUMECHCHHA 3HAHUM,
[IPUYEM HE 3aTPYAHSCTCS C OTBETOM IPU BHUIOM3MECHECHHUM 3aJaHMIA,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHUE.

XOpOIIIO

OLICHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYLICCTBY MH3JIara€t €ro, HC JOITyCKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUEC IIOJIOXKCHUA NMPH PCHICHUN IMPAKTHUYCCKUX
BOIIPOCOB M 3a1a4, BJIaJICCT HCO6XOI[I/IMBIMI/I HaBbIKaAMH U IIPpUCMAMHU UX
BBITIOJIHCHUSI.

YAOBJICTBOPUTCIBHO

OneHka «yqOBJIETBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIH OH
UMEeT 3HAaHHS TOJHKO OCHOBHOI'O XapaKTepa, HO HE YCBOWMJI €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEJOCTaTOYHO  IpaBUIIbHbBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEA0BATEIHHOCTH B
W3JI0’KEHUU MPOTPAMMHOT0 MaTepHana, UCIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBAHHUH OTBETA.

HCYHAOBJICTBOPUTCIIBHO

OLeHKa «HEYTOBIETBOPUTEILHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIHHOM YacTH MPOTPAMMHOI0 Marepuaia, JOMYCKaeT
CYIIIECTBEHHBIC OIIMOKH, UMEET 3aTPyJHEHUS MPHU OTBETE HA BOIPOCHI
51 000CHOBaHUU OTBETOB. Kak MpaBuIIo, OIICHKA
«HEYJIOBJIETBOPUTEIBHO» CTAaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHHue  0e3  JOTMOJHUTEIBHBIX  3aHITHH 10
COOTBETCTBYIOIIEH TUCIMILIAHE.

Ilepeuens éonpocoe k 3auemy

4 cemecTp

1. Bmegenue. IlpenMer aHanuTHYeCKOM XHUMHH, €€ CTpPyKTypa. MeTomonorudyeckue
aCIIeKThl AHAJIMTUYECKOM XHMHU; €€ MECTO B CHUCTEME HayK, CBS3b C MPAKTUKOW. 3HAYEHUE
AQHAJTUTUYECKON XUMHUH B Pa3BUTUU €CTECTBO3HAHMSI, TEXHUKH, SKOHOMHUKH.

2. OcHOBHBIE aHAJTUTHYECKUE TPOOIEMBI: CHIKEHHUE TIpesiesia OOHAPYKEHHUS; TTOBBIIICHHE
TOYHOCTH M M30MPaTEeNhbHOCTH, SKCIIPECCHOCTH aHAINM3a; aHaIN3 0e3 pa3pyllieHus; JTOKATbHBIN
aHaIu3; JUCTAaHIIMOHHBIN aHanmu3. Buasl ananusza.

3. OcHoBHBIE JTamlbl pa3BUTUS aHANUTUYECKOM XuUMUU. COBPEMEHHOE COCTOSIHUE U

TCHACHIUNU  pa3BHUTHUA

aHAJUTUYECKON  XUMUH: HHCTPYMCHTAJIU3allHsA, aBTOMaTHU3allusd,

MaTeéMaTui3anus, MHUHUATIOpU3alusd, YBCIUYCHUC HOJIA (1)I/I3I/ILIGCKI/IX MCTOOOB, IMEPEXOoa K
MHOI'OKOMIIOHEHTHOMY aHaJIU3y, CO3AaHNEC CCHCOPOB U TECT-METOJ0B.
4, MeTpOHOFI/I‘-IGCKI/Ie OCHOBBI XUMHWYCCKOI'O aHaJInu3a




5. OCHOBHBIE CTaIUU XUMHUYECKOTO aHamHu3a. BeIOOp MeTo1a aHann3a U COCTABICHHUE CXEM
aHanu3a. AOcomoTHbIe (0€33TaIOHHbIE) U OTHOCUTENIbHBIE METOJAbl aHaln3a. AHAIUTUYECKUN
curnan u nomexu. O6beM HHPOPMALIMU B AaHATUTUIECKOM CUTHAJIE.

6. OCHOBHBIE XapaKTEPUCTUKN METO/A AaHAJIN3a: IPABUIBHOCTH U BOCIIPOU3BOAUMOCT,

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

8. Croco0bl MOBBIICHUST BOCIIPOM3BOJANMOCTH U MPABHWIBHOCTU aHanu3a. OpraHuzanus u
METOJIOJIOTHUS  METPOJIOTHYECKOr0 OOecredeHus JesTeIbHOCTH aHAJIMTUYECKON  CITyXOBbl.
AKKpenuTanusi ~ aHaTUTHYeCKUX  Jaboparopwii. IloBepka  ammapaTypel, — arTecTanus
HECTaHJAPTHBIX CPEJICTB U3MEPEHUN U METOJIMK aHAJIN3A.

9. Tumsl XUMUYECKHX PEaKIfil U MPOIECCOB B AaHATUTHYECKON XMMUH.

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 KHUCIOTaX |
ocHoBaHusix. Teopust bpencrena-Jloypu. PaBHOBecue B CUCTEME KHUCIIOTa - COINPSKEHHOE
OCHOBaHHE U pacTBOpUTENb. KOHCTAHTBI KUCIIOTHOCTH U OCHOBHOCTH.

13. BuusHuE NpUpPOIBI pacTBOPUTENS HA CUITy KUCIOTHI U OCHOBaHMs. HuBenupyrommii u
muddepennupyomui 3¢pHeKT pacTBOPUTEIIS.

14. KucnotHo-0CHOBHOE paBHOBECHE B MHOIOKOMITOHEHTHBIX CUCTEMAX.

15. Bydepubie pacTBophl U ux cBoiicTBa. bydepnas emkocts. Brruncnenus pH pactBopos
HE3apSDKCHHBIX M 3apSHKEHHBIX KUCIOT U OCHOBAaHWM, MHOTOOCHOBHBIX KHUCIIOT M OCHOBAaHH,
CMECH KHCIIOT U OCHOBaHUI.

16. Peaknuu xommiiekcooOpa3oBaHus. TUIBI KOMIUIEKCHBIX COEIMHEHUH, UCIIOJIb3YEMBIX B
aHanutuyecko xumuu. Kiaccupukanuss KOMIUJIEKCHBIX COCQUHEHHM 1O  XapakTepy
B3aMMOJICHCTBUSI METAJUI-JIMTaH[], IO OJHOPOJAHOCTH JIUTAaHAAa W LEHTPAJbHOIO HOHA
(xoMILIeKkcooOpa3oBaress).

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

18. CrynenuaToe koMmiuiekcooOpa3oBanue. KoamuecTBeHHbIE XapaKTEPUCTUKHA KOMITJIEKCHbIX
COCTMHEHUI: KOHCTaHThl YCTOMYMBOCTH (CTymeHYaTble W o0mmwue), (QyHKuus oOpa3zoBaHHS
(cpemnee JnWraHAHOE 4YHCIO), (YHKIHMS 3aKOMIUIEKCOBAHHOCTH, CTENEHb 00pa3oBaHUSs
KOMILJIEKCA.

19. ®akTophl, BIUSIONINE HA KOMILUIEKCOOOpAa30BaHWE: CTPOCHHUE IIEHTPAIBLHOTO aToMa M
JUTaHAa, KOHUEHTpalus KOMIIOHEHTOB, pH, wHOHHag cuna pactBopa, TeMIiepaTypa.
TepmonuHamMuueckas 1 KHHETHUECKAs! YCTOMYMBOCTh KOMIUJIEKCHBIX COSUHEHUH.

20. BnusHHE KOMIUIEKCOOOPa30BaHMs HA PACTBOPUMOCTb COEIMHEHUH, KUCIOTHO-OCHOBHOE
paBHOBECHE, OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIN  MOTEHIMAJl  CHUCTEM, CTaOWIM3alHUIo
pa3MYHBIX CTeMeHell OKuCIeHHus 31MeMeHTOB. CrocoObl MOBBIMIEHUS YYBCTBUTEIHHOCTH U
n30MpaTeIbHOCTU aHaIM3a C UCTOIb30BaHUEM KOMILIEKCHBIX COETUHEHUI.

21. OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKLMU. DIIEKTPOIHBIM MOTEHIMaN. YpaBHEHHE
Hepucra. CtanaapTHbIN U pOopMaNbHbBIN MOTEHIHAIIBI.

22. CBsI3b KOHCTaHTBI PABHOBECHSI CO CTaHAAPTHBIMU MOTEHUKUanaMu. HanpaBnenue peakuuu
OKHCJICHHS M BOCCTaHOBJEHHs. DakTopbl, BIUSAIOIINE HAa HANpaBlIE€HUE OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuil. [loHsTMe o0 CcMmemaHHbBIX NOTEHUUANAaX. MexaHu3Mbl
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. YcnoBusl TONYYCHHS KPUCTAITMYECKHX ocanakoB. ['omoreHHoe ocaxnenue. CrapeHue
ocanka. [lpuumnHbl 3arpsisHeHus ocaaka. Kiaccudukanus pa3iavyHbIX BHUAOB COOCAXKICHUS.
[TonmoxxuTenpbHOE U OTPHUIIATEIHHOE 3HAUCHHUE SBICHUS COOCaXIeHUs B aHanm3ze. OCOOCHHOCTH



00pa3oBaHUsl KOJUIOMJIHO-AMCIIEPCHBIX cucTeM. lcronb30BaHNe KOJJIOMTHBIX CHUCTEM B
XUMHUYECKOM aHaJIn3e.

25. .Metonbl 0OOHApYKEHUS U UACHTU(DUKAITIH

26. 3agaum u BEIOOp METO/1a OOHAPYKEHUS M MACHTU(PHUKAIIMK aTOMOB, HOHOB M XUMHYECKHUX
coenuHeHUH. J[poOHBIN U CHCTEMaTUYECKHI aHATH3.

27. ®u3nyeckue METOIbl OOHAPYKEHUS U UACHTU(DUKAIIMY HEOPTaHUYECKUX U OPTraHHMYECKUX
BEIECTB. MUKpPOKpPUCTANIOCKOIIUYECKUI aHalnu3, MUPOXUMUYECKHI aHanu3 (OKpalllBaHUE
IJIaMEHHU, BO3TOHKA, 00pa3oBaHUE MEPIIOB).

28. KanenbHbIM aHanmn3. AHAJIU3 paCTHPAHUEM ITOPOIIKOB.

29. Mero/bl BbIJICNICHUS, PA3ACTICHUS U KOHLIIEHTPUPOBAHUS

30. Metoap! axctpakiuu. Kinaccudukamus. TeopeTnueckre 0CHOBBI METOJIOB.

31. Metoapl ocaxkaeHusi U coocaxaeHus. [I[pumeHeHre HEOPraHWYEeCKHMX U OPraHU4eCKHX
PEareHToB JUIsl OCAXKICHUSI.

32. Xpomarorpadudeckue meronbl aHanmza. Kmaccuduxamms meronoB. KauecTBeHHBIN u
KOJINYECTBEHHBIN XpoMaTorpaQuecKuii aHamms.

33. I'azoBas xpomarorpadus. ['azo-ancopOrmonHas (ra3o-TBepaodasHas) U ra30-KUIKOCTHAS
xpomarorpadus.

34. ) KunkoctHas xpomarorpadus. Buasl )kuakocTHON XpomaTorpaduu.

35. HonooOmenHnass xpomatorpadus. CrtpoeHue # (U3HKO-XMMHUYECKHE CBOHCTBA
MOHOOOMEHHUKOB..

36. IlmockoctHast xpomarorpadus. OOmue npuHOUIBI pazaeneHus. CrnocoObl ModydeHus
IUIOCKOCTHBIX XpoMarorpamm. PeareHTwl s uUX TOposiBICHUS. bymaosicnas xpomamocpagus.
Mexanusmbl pasgenenus. [logsuxnble ¢asbl. [IpeumyiectBa U HenocTaTku. 1oxKOCIOUHAS
xpomamoepaghusi. Mexanuambl paznenenus. CopOeHTbl W mnoABHKHBIE (a3pl. OOnactu
IPUMCHCHHS.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kputepun orBeta

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHHOJIOTUI u OCHOBHBIX MIOHSITHIA; TEOPETUUECKHIX
3aKOHOMEPHOCTEH; (bakTUYeCKuX JTAaHHBIX; 0OCTOSTETbHBIN,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BpPEMSI C/Iauu 3a4eTa; YACIbHBIN BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBaHUU — He 6osee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHIECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLTMOOUHBIA OTBET HA

3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
oomnee 50%.

Hepeueub 60NPOCO6 K IK3AMEHY

5 cemecTp

l.I'paBumerpuueckuii  meron  a”anu3a. CyniHOCTP  I'PaBUMETPUYECKOIO  aHAJIM3a,
MpeuMyllecTBa U HeJocTaTku Mmeroza. [lorpemHocTH B rpaBuUMeTpuueckoM aHamuze. OOmas




cxemMa onpeneneHuii. TpeGoBaHMs K oOcaXaaeMol U TpaBHUMETpUYECKOH  opmam.
TepMorpaBUMETpUUECKUN aHATHU3.

2. Meronbl TUTpUMeTpUYecKoro ananusa. Knaccuduxanus. TpeboBaHus, MpeIbsIBIIeMbIe K
peakuMu B TUTPUMETPUYECKOM aHaiu3e. Buabl TuTpumerpuyeckux onpeaeieHuid. CrocoOsbl
BBIPQXEHUS KOHLIEHTPALMI pacCTBOPOB B TUTPUMETPUHU.

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

4. OKHUCIUTENBbHO-BOCCTAaHOBUTENIbHOE TUTpOBaHuE. [locTpoeHne KpUBBIX TUTPOBAHMSL.

5. Meronpl OKHCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTpoBaHus. llepmaHranaromerpus.
Onpenenenne xene3a(ll), mapranma(ll), okcanaros, nepokcuaa BOIOPOIa, HUTPUTOB.

6. Monometpust n nonumerpusi. Cucrema MOA-UOJU KaK OKUCIUTENIh MM BOCCTAHOBHUTEINb.
Onpenenenne apceHUTOB, apceHaros, kenesa (III), menu(Il), ranoreHua-MOHOB, TEPOKCHUIOB,
KHCJIOT.

7. bpomaTomeTpusi, LEpUMETpHs, BaHAJAATOMETPUS, THUTAHOMETPUS, XPOMOMETPHSL.
[lepBuunble ¥  BTOpUYHbIE cTaHaapThl. Mcnone3yemble uHAaukaropel. OmnpexneneHue
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUM.

8. OcagurenbHOE TUTPOBAHHE.

9. KoMiuiekcomeTpuueckoe TUTPOBaHUE. DIEKTPOXUMUYECKHE METOIbI aHAIIN3A.

10. [lorenunometpus. Ipamas norenuuomerpus. M3mepenue norenuuana. Odpatumbie
U HeoOpaTUMble OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE CHCTEMBbl. VHAMKATOpHBIE 3JEKTPOJBI.
Honomerpus. Knaccudukanus MOHOCEIEKTUBHBIX JJIEKTPOIOB. XapakTepuCTUKU
HMOHOCEJIEKTUBHBIX 3JICKTPOJOB: 3JIEKTpoaHast (GYHKIHUSA, KOI(P(DUIHMEHT CEeIEKTUBHOCTH, BpEMs
orknuka. [lpumepsl mnpakTuyeckoro npumeHeHus: voHomeTpuu. Omnpexnenenue pH, noHOB
LIEJIOYHBIX METAJIJIOB, FAJIOT€HU-HOHOB.

11. IloTenuuromerpuyeckoe TuTpoBanue. Kynonomerpus

12 Bonbramnepomerpus.  Amnepomerpuyeckoe — THUTpoBaHue. CyIIHOCT — MeEToja.
WuaukaTopHble 35eKTposbl. BbiOop moTeHIMana WHAUKATOPHOTO 3JeKTpoja. Buabl KpUBBIX
TUTPOBAHUS.

13. CHexkTpocKONMYECKHEe METOIbl aHaIH3a. CrekTppl aTOMOB. XapaKTepUCTUKA
CHEKTPAJIbHBIX JIMHUM: MTOJIO)KEHUE B CIIEKTPE, UHTEHCUBHOCTD, MOIYIIMPUHA.

14. MeTtoapl aTOMHOM ONTUYECKOW CEKTPOCKONMUU. ATOMHO-3MUCCUOHHBIN METOJ.

15. Cnekrporpadguueckuii 1 CHEKTPOMETPUYECKHI METOJ/bl aHajau3a, UX OCOOEHHOCTH,
obOnactu mnpumeHeHHs. KauecTBEHHBI W KOJNMYECTBEHHBIH aHAIW3 METOJOM SMHUCCHOHHOMN
cnekTpoMmeTpun miuameHd. OCHOBHas ammaparypa: creKkTporpadsl, KBaHTOMETpbl. [lnamMeHHBIE
doromMeTpbl U cHeKTpoPoTOMETphl. MeTposornueckue XapakTepUCTUKU M aHaJIUTHUYECKHe
BO3MO>KHOCTH.

16. Teopus u npakTukKa Tpo600TOOpa U MPOOOTIOATOTOBKH

17. OcHoBHBIE crOCOOBI MepeBoja MpoObl B (GopMy, HEOOXOAMMYIO Ul JAAHHOTO BHIA
aHaJM3a: pacTBOPEHHE B pa3IMYHBIX Cpelax; CIEKaHue, CIUIaBJICHHE, pa3JIoKeHHE IOoJ
NIeCTBUEM BBICOKMX TEMIIEpaTyp, JaBJIEHUs, BHICOKOYACTOTHOI'O pa3psaa; KOMOMHUpPOBaHHE
Pa3IUYHBIX TPUEMOB; OCOOCHHOCTH pA3JIOKEHUS OpraHWYECKUX coeanHeHnid. CrocoOb
yCTpaHEHUS U yueTa 3arps3HeHUi U MOTeph KOMIOHEHTOB IPU MPOOOMOATOTOBKE.

18. OcHoBHBIE 00BEKTHI aHANMN3a. OOBEKTHI OKPYIKAIOIIECH CPEIbl: BO3YX, IPHPOTHBIE H

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

19. CneunanbHble OOBEKTHI aHANNM3A: TOKCUYHBIC W PAJIMOAKTHBHBIC BEIIECTBA, TOKCHHBI B
MUIIEBBIX MPOAYKTaX, HAPKOTUKH, B3PbIBUATBHIE U JIETKOBOCIUIAMEHSIOLIMECS BEIIECTBA, Ia3bl,
KOCMHUYECKHE OOBEKTHI.

IIpumepsl 3K3aMeHAMOHHBIX OHJICTOB

UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET



IK3aMeHALMOHHBIN Onjer Ne 1

[To kypcy «AHAJIMTHYECKAS XHMHID)

IJIS CTYVIEHTOB 3 KVpCa CHEeHHAJILHOCTH « XUMHA (0aK)»

Bonpocbl. 1.  OcCHOBHBIC aHATMTUYCCKHE MPOOJIEMBI: CHUXCHUE Mpeaesia OOHApyKEeHUS;
MOBBIIIIEHUE TOYHOCTU M M30MPATEIIEHOCTH, SKCIIPECCHOCTH aHajIM3a; aHajiu3 0e3 pa3pyllicHUs,;
JIOKAJIbHBIN aHAJIW3; MUCTAHIIMOHHLIN aHanmu3. Buasl aHaausa.

2. KoHcTaHThl paBHOBeCHs peakiuii u mporeccoB. COCTOSHHE BEIIECTB B HJICAIBHBIX U
peanbHbIX cuctemax. CTpykrypa pactBoputeneii u pactBopa. ConbBaraisi, HOHH3AIIHS,
nucconmanusi. [loBeieHue AIEKTPOIUTOB M HEAJIEKTPOJIUTOB B PACTBOPAX.

3. Xpomarorpadpuueckue wmeroapl aHanmm3a. Kmaccuduxarmms wmeromoB. KauecTBeHHBIM u
KOJIMYECTBEHHBIN XpoMaTOrpapuecKuii aHaIn3.

buner paccMOTpeH 1 YyTBEpXKICH Ha 3aceqaHiy Kaeapsl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHT'YIHICKUA T'OCYJAPCTBEHHBIM YHUBEPCUTET

IK3aMeHAUMOHHBIN Omier Ne 2

ITo kypcy «AHAJIMTHYECKAA XHUMHA»

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

Bonpocbl.1. OcHOBHBIE 3Tamnbl pa3BUTHs aHATUTHYECKOM XuMuM. COBpPEMEHHOE COCTOSHUE U
TEHACHIIMM DPA3BUTUSA AHATUTHYECKOM XHMMHUHU: HWHCTPYMEHTAJIM3alus, AaBTOMAaTH3aLus,
MaTeMaTHu3alus, MUHHUATIOpU3alMsl, YBEIMYEHHE [0Ju (PU3MYECKHX METO/IOB, MEpexona K
MHOTOKOMIIOHEHTHOMY aHAJIN3y, CO3JaHUE CEHCOPOB U TECT-METOJI0B.

2. Teopust [leGas-Xrokkens. KoadduumenTtsr aktuBHOCTH. KOHIIEHTpalMmOHHBIE KOHCTaHTHI.
Onucanue CIOXHBIX paBHOBecHid. OOmas M paBHOBECHass KOHILIEHTPALMHU. Y CJIOBHBIE
KOHCTAHTBHI.

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

buner paccMoTpeH u yTBEpK/eH Ha 3acelaHuu Kadeapbl

3aB. xadenpoii, mpodeccop A.M.CamnamosB

I(pumepuu OUEHKU omeema HA IK3AdMEHe

4-GanbHas 1IKana [Toxasarenu Kpurepun
(ypoBeHb
OCBOCHHS)
OTJINYHO 1. ITonmrora wusnoxkeHus | CTyIeHTOM JaH TIOJHBIM, B JIOTHYECKOM
(TOBBIIICHHBIH TEOPETHYECKOTO MOCJIEIOBATEIbHOCTH Pa3BEPHYTHIM OTBET




YPOBEHB)

Xoporo
(6a30BbIi
YpOBEHbB)

Y 1oBieTBOPUTETD
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMUpOBaH)

o

Marepuaa,

. IlonaoTra "

MPaBWIbLHOCTh
perieHus
MPAKTUYECKOTO
3a/1aHUS;

. IIpaBunbHOCTH W/MITU

apryMEHTUPOBAHHOCT
b M3JI0KEHUS
(TmocienoBaTeIbHOCTD
JIEHCTBHI ),

. CaMoCTOITETbHOCTD

OTBETA;
KynbTypa peun;

. U T.O.

Ha TIOCTaBJCHHBIA  BOMPOC, TJA€ OH
MPOJICMOHCTPHUPOBAI 3HAHWS TIpeaMETa B
MIOJITHOM 00beMe Y4eOHOM MpPOTpaMMBI,

JOCTAaTOYHO I‘JIY6OKO OCMBICIIMBACT
JAUCHUIIINHY, CaMOCTOATCIIBHO, u
HCYCPIIBIBAIOIIC OTBC€YACT Ha

JONOJHUTENbHBIE ~ BOMPOCHI,  IPUBOIMT
COOCTBEHHBIE TPHUMEPHI MO MPOOIEMATHKE
HIOCTABJICHHOTO BOITPOCA, peru
NPeUIO’KEHHBIE MTPAKTHYECKHe 3aaanus 0e3
OIIMOOK.

CTyneHTOM JaH pa3BEepHYTHIM OTBET Ha
MOCTABJICHHBIH  BOINpPOC, TN€  CTYIEHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHBIE HA
JEKIMOHHBIX M CEMUHAPCKHUX 3aHATHSX, a
TaKKe MOJyYEHHBIE MOCPEACTBOM H3YUCHHUS
00s3aTeNbHBIX Y4Y€OHBIX MAaTEpPHAIOB IO
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOJUT MPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJAJE€HUE  MOHOJIOIMYECKON
peublo, JIOTHYHOCTh U MOCIEA0BATEIbHOCTh
orBera. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBeTE. Permn MpeIJI0KEHHbIE
MPaKTUYECKHE 3aJaHusi C HEOOIBIIMMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJICTEILCTBYIONINY B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaemMoit JUCHUTIIUHBI,
OTJIMYAIOIIHUICS HEAOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOopuH,  ciabo
c(OpMUPOBAaHHBIMU  HABBIKAMHU  aHaJH3a
SBJICHHM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTh  apryMEHTHPOBAaHHBIE
OTBETHI " MIPUBOIUTH TIPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKOW PEYbI0, JIOTUYHOCTHIO H

MOCJIEI0BATEIbHOCTBIO OTBETA.
JlommyckaeTcsi ~ HECKOJAbKO  OMMOOK B
CO/IepKaHUU OTBETa u peneHnu

MPAKTUYCCKUX 3aJaHUI.

CryaeHTOM JaH OTBET, KOTOPBIA COJEPKHUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIINKA HE3HAHWE MPOIECCOB
U3y4aeMon MIPEAMETHOMN obnacty,

OTJIMYAIOIINNCA HErNIyOOKUM pacKpbITHEM
TEMbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpuH, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHaJlu3a SIBJICHUH, IPOLECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHPOBAaHHBIE  OTBETHI,
clabbIM  BIIAZICHHEM  MOHOJIOTHUYECKOU
peubl0,  OTCYTCTBUEM  JIOTUMHOCTH U
110CJIE0BATEIBHOCTH. BoiBob!




IIOBEPXHOCTHBI. PenieHne NpakTHYECKHX
3alaHUil HE BBINOJHEHO. T.e CcTyAaeHT He
Croco0eH OTBETUTh Ha BOIPOCHI Ja)e IpU
JIOTIOJIHUTEIIBHBIX ~ HABOIAIIMX  BOIIPOCAX
IIpEenoaaBaTes.

Ilpumepnan memamuka Kypcoevix paoom

1. Merponoruyeckre OCHOBbl XMMUYECKOI0 aHAIMN3a

TuIbl XUMHYECKUX PEAKIIUN B AHAIUTUYECKOU XUMHUU

Mertonbl oOHapykeHus U uAeHTUGUKAMU. MeTobl BbIIENCH s, pa3/ie-IeHus
Y KOHLIEHTPUPOBAHUS

Xpomarorpaguueckue MeTo/Ibl aHaIN3a

I'paBUMETPUYECKUI METOT aHATIU3A

TutpuMeTpruecKkre METOIbl aHAIN3a

DNEKTPOXUMHUUECKHE METO bl aHAIHN3a

CHeKTpOCKONMYECKHE METO/IbI aHAIN3a

Mertoabl aTOMHOM CHIEKTPOCKOITNHU

10. MeTtozibl MOJIEKYISIPHOM CLIEKTPOCKOTINU

11. IIpo6ooT60p u mpobonoaroroBka. OCHOBHBIE OOBEKTHI aHATN3A

wn

e N

Kpumepuu oyenku Kypcoeoii padomul

Ouenka Kpumepuu oyenku

OTtauyHo paboTa BBITIOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM IJIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKaHUE KaXKIOT0 BOIIPOCA, CTYICHTOM
c(hopMyIHpOBaHbl COOCTBEHHBIE ApPTyMEHTUPOBAHHBIE BBIBOBI 1O
teme pabotel. OdopmiteHre paboThl COOTBETCTBYET
npenbsBiasieMbIM TpeOoBaHusaM. [Ipu 3ammre pabOTHI CTYACHT
CBOOOJTHO BJIaJIE€T MAaTEPUAIIOM U OTBEYAET Ha BOTIPOCHI.

Xopommo paboTa BBIIOJHEHA B COOTBETCTBUU C YTBEPKACHHBIM ILIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKAHUE KaXKA0Ir0 BOIIPOCa.
HesnauuTensHble 3aMedanus K opopmiieHuIo padboTsl. [Ipu 3amuTe
paboThI CTYEHT BJaJleeT MaTepUaioM, HO OTBEYAET HE Ha BCe
BOIIPOCHI.

YaoBaeTBopuTEeIbHO paboTa BBIIIOJIHEHA B COOTBETCTBUH C YTBEPKICHHBIM IUIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJEPHKAHNUE KAXKJIOTO BOIPOCA.
CryneHToM He c/ielaHbl COOCTBEHHBIE BHIBOJIBI IO TEME PadOTHI.
['pyObie HenocTaTku B odopmieHnn padboTsl. [1pu 3amure paboTel
CTYACHT cnabo BlIaZiceT MaTepuajIoM, OTBEUAET HE Ha BCE BOIIPOCHI.

HeynoBieTBopuTebHO | paboTa BBHIIIOJIHEHA HE B COOTBETCTBUU C YTBEPKICHHBIM IIAHOM,
HE PacKphITO COoZIepIKaHue Kakaoro Borpoca. CTyieHTOM He
ClIeNaHbl BBIBOJIBI 1TO TeMe paboThl. ' pyObie HerocTaTKu B
odopmuernn padotsl. Ilpu 3amuTe pabOTHI CTyEHT HE BIIAJCET




MaTcepHraJioM, HC OTBCUACT HA BOIIPOCHI.

METOJMYECKUE YKA3ZAHUS /151 OBYUAIOIUXCSI 10 OCBOEHUIO
TACHATITAHBI

JluciuninHa «AHAIUTHYECKas: XUMUS» HampaBiieHa Ha popMupoBaHue komneTeHmit: YK-1,
[1K-5, TTIK-6.

ITpoMexyTouHast aTTecTanus MpeAnoaracT 3adeT U dK3aMeH.

[Tpuctynas K U3y4EHUIO TUCLHUIUIMHBI, HEOOXOAMMO B INEPBYIO OYEPEIb O3HAKOMUTHCS C
cojiepkanueM paboueit mporpammbl qucturinHb (PTLT).

Jlexuuu UMEOT LIEJIbI0 AaTh CUCTEMATU3MPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUM.

[Tpu n3yuenuu u npopaboTKe TEOPETUYECKOTO MaTepuaia HEO0OXOAUMO:

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIIMOHHOM 3aHSATUU MaTepual U JIONOJIHHUTb €ro C
Y4€TOM PEKOMEHI0BAHHOM 110 IaHHOM TE€ME JINTEPATYPHI;

- NIPU CAMOCTOSITEIbHOM H3YYEHHM TEOPETUYECKOW TEMBbl CJeNlaTh KOHCHEKT, HCIOIb3Ys
pekoMeHnnoBaHHble B PIIJ[ nuTepaTypHble MCTOUYHHUKM UM pecypchl HHGOPMalMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- IpY NOJATOTOBKE K IPOMEKYTOUHON aTTeCTallMK 10 MOJYJII0 UCIOJIb30BATh MaTepuasl GoHaa
OLICHOYHBIX CPEJICTB.

JlaGopaTopHble 3aHATHS NPOBOJATCS C LENbI0 YIIyOJleHus M 3aKperyieHus 3HaHuH,
MOJIyUEHHBIX Ha JIEKUUSAX M B IPOLECCE CAaMOCTOSITENbHOM paboThl HajJ HOPMATHBHBIMU
JOKYMEHTaMH, y4eOHOH 1 HayqHOH JTUTepaTypoil.

[Tpu moAroToBKe K J1aOOPaTOPHOMY 3aHSITHIO HEOOXOAUMO:

- U3Y4YUTb, TIOBTOPUTH TEOPETUYECKUI MaTepHUall 110 3aJaHHOI TEME;
- [IpH BBIIIOJIHEHUH JOMAIIHUX PAaCUETHBIX 3aJIaHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHUs,
BBITOJIHAEMBIE B Ay TUTOPUH.

Pexomenganum no padore ¢ HaAy4YHO# U y4eOHOIl TuTEpaTypoi

Pabota ¢ yueOHOM U HayuyHOU TUTEPaTypOi SABIISETCS ITaBHOM (hopMOii caMOCTOATEIbHOM
paboTel U HEoOXonMMa MpH MOATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKUX 3aHATHSX, K
MOJyJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKiItoYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaia — H3Y4eHHE PEKOMEHJOBAHHBIX HCTOYHHUKOB M JHUTEPATYphl O TEMATUKE JIEKIIHH.
KoHcnekT nexkuuu IoKeH coaep:kaTh pedepaTUBHYIO 3alHCh OCHOBHBIX BOIIPOCOB JIEKIIWU,
NPEUIOKEHHBIX TpernojaBareneM cxeM (IIpU HMX JEMOHCTpAlWu), OCHOBHBIX HCTOYHHUKOB M
JUTEepaTyphl IO TeMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcmekT aomkeH ObITh BBIMOJIHEH B
OTHeNbHONW TeTpanu mo npeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOLIO YHTAaeMbIM, HE
COJIepKaTh HE OTHOCSILYIOCS K TeMe HH(DOPMAIIUIO UK PUCYHKH.

KoHcnekTsl HaydHOI TUTEPaTyphl IPH CAMOCTOATEIBLHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMIOJIHEHBI TAKXK€ aKKypaTHO, COJAEp>KaTh OTBEThl HA Ka)/Ibli MOCTAaBIECHHBIH B TeMe
BONPOC, HUMETh CCBUIKY HAa HCTOYHHMK HH(OpPMamuu C 0O0sS3aTeNIbHBIM YKa3aHUEM aBTopa,
Ha3BaHMS M TOJa W3/aHUA HCIONb3yeMOl HaydHoOW muTepaTypbl. KoHCIEKT MOXeT ObITh
OMOPHBIM (COZIEPKATh JINIIb OCHOBHBIE KIIFOUEBBIE NMO3UIMH), HO IIPX 3TOM HO3BOJIIOIIUM J1aTh
MIOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTA OMpENEesieTcs CaMUM
oOyJaronumcs.

B nporiecce paGoTsl ¢ yueOHOM ¥ HAYYHOU JIUTEPATypOil OOYJAFOIIIHIICS MOXKET:

- JenaTh 3alUCH IO XOAY 4YTEHHsS B BUJAE NPOCTOrO0 WM Pa3BEPHYTOro IUIaHa (CO34aBaTh
HepevYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UICTOUHHKE);

- COCTaBJATh TE3HUCHl (IUTHPOBAHUE HambOoJiee BAXKHBIX MECT CTaTbU WJIM MOHOrpaduwu,
KOPOTKOE U3JI0)KEHHUE OCHOBHBIX MBICIIEH aBTOpA);



- TOTOBUTH aHHOTALMU (KpaTKoe 0000IeHe OCHOBHBIX BOIIPOCOB PaOOTHI);
- CO371aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI).



