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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 unouKamopvl ux 00CMUICEHUS
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,
3ajauax ¥ oOMIMX MPHHIHUIAX;

- OCHOBHbIE TEXHOJIOTMH TIOMCKA U
cbopa nH(hopMaIuy;

- bopmatel mpencTaBiIeHUS
WHPOPMaIUK B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BaHUSL CPEICTB
CBSI3H;

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

- TEXHOJIOTHIO OCYILIECTBIICHUS
novcka nHpopMaIny;

- TEXHOJIOTHIO CUCTEMAaTU3aLH
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:

- paboTatb ¢ nHpopmauuei,
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.

MK-6.1. 3HaeT ocHOB-
HEI€ METOBI, CITOCOOBI
U CpelncTBa TMOJy4e-
HUs, XpaHeHUs, obpa-
0OTKH  pe3yJbTaTOB
HaYYHBIX 9KCTIepH-
MEHTOB C TOMOILBIO
COBPEMEHHBIX  KOM-
MBIOTEPHBIX TEXHOJO-
U

MK-6.2. Ymeer momy-
4aTh W 00pabaThIBaTh
pe3yIbTaThl HAYYHBIX
9KCIEPUMEHTOB C TIO-
MOIIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX  TEX-

HOJIOTHIA;

IIK-6.3. Brnaneer
METOJaMU perucr-
paluu H  Iporpam-

MHBIM oOecrneueHueM
st 00paboTKK  pe-
3yJIbTaTOB ~ HAy4HOTO
JKCTIEPUMEHTA.
K-6.4. Ymeer
MOJIy4aTh
0o0OpabaTsiBaTh
pe3yJbTaThl HAYYHBIX
SKCIIEPUMEHTOB C
ITOMOIIIBIO
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH.

3HAaTh: OCHOBHBIC TCHACHLINH
Pa3BUTHS COBPEMEHHBIX UH(POP-
MAaI[MOHHBIX 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 ju1s opranuzanuu
omnepaTuBHOTO oOMeHa wHpopMa-
Uel MEeXAY UCCIIe0BATEIbCKIMU
rpymnamu; MpUMEHEHHE METO0B
MaTeMaTHYECKOTO MOJICITUPOBAHHUS
B HAay4YHBIX UCCJICAOBAHUAX C UC-
MOJIb30BaHUEM MAKETOB MPOTPaMM
00pabOTKN TaHHBIX, TOTOBBIX
NPUKJIAJHBIX IIPOrPaMMHBIX
KOMIUIEKCOB B 00J1aCTH XUMHUH H
CMEXHBIX HayK, C BEIOOpOM
METOJIOB PEIICHUS TTOCTABICHHOM
3aJ]auu; CUCTEMBI cOopa, 00padoTKH
W XpaHEHUs XUMUYECKOH UHPOp-
MAIMH; YCTPOWCTBO U MPHHIUITBI
00paboTKu uHpopMaLuu
CUCTCMaMu MyJIbTUMEIUaA, C
HCTIOJIb30BaHUEM CHCTEM JICTIOBOM
rpaduKH, UHTETPUPOBAHHBIX
CUCTEM IJId IPOBEACHHA MaTEMaA-
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 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 MOJICITHPOBAHUS
(c uCTIONBb30BaHKUEM MTAKETOB
nporpamMm o0pabOTKU JaHHBIX);

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




2. OueHuBaHue BBINOJHEHHUS NPAKTHICCKHUX 3aJaHuH

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) pPacCyXJI€HUU HET CYIIECTBEHHBIX OLIMOOK,
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. CooTBeTCTBHE H3yYaeMbIX Pa3/e/ioB, pe3y/IbTaTOB 00y4eHHsI M OLIEHOYHBbIX CPeICTB

No Kontponupyemsbie pasueibt Kon konTpomu- HanmeHnoBaHue OLIEHOYHOTO
n/n (TeMbI) TUCIUILIAHBI pyemoii Komrie- cpencTBa
TEHIUU (UITU ee
YacTH)
1 [Beenenue VK-1, IIKS5,
I1K-6
2 [MeTponoruuecKue OCHOBEI VK-1, IIK35, cobeceoBaHUE
XUMHUYECKOr0 aHAIM3a TIK-6 TECTOBBIN KOHTPOJIb
KOHTpOJIbHAs paboTa




3 [Tums! xummgeckux peaximii B VK-1, IIKS, cobeceoBanNe

QHATUTHYECKONW XUMUHU TK-6 TECTOBBIA KOHTPOJIb
KOHTpOJIbHAs paboTa

4 [Meromp! 0GHApYXKeHNS 1 HICH- VKI‘_III,{%K5 ; cobecenoBanue
Tr(uKanui. MeTonb! BbIICIICHUS, TECTOBBIA KOHTPOJIb

pa3zieaeHns U KOHIEHTPUPOBAHHUS KOHTpOJIbHAs paboTa

5 [Xpomarorpapuueckue MeTos! YKI-'IIRI_([SKS ) cobeceoBaHNE
AHATH3a : TECTOBBIA KOHTPOJIb
KOHTpOJIbHAsE paboTta
6 |[[paBUMETpUYECKUI METO] YK-1, IIKS, cobeceoBaHUE
AHaIM3a 1IK-6 TECTOBBII KOHTPOJIb
KOHTpOJIbHast paboTta
7 [TurpuMerpraeckne MeTOIBI YK-1, TIKS, cobecemoBanue
aHanm3a I1K-6 TECTOBBIN KOHTPOJIIb
KOHTpOJIbHast paboTta
8 |DmeKTpOXUMHYECKHE METOIbI yKhlf(%KS ; cobecemoBanue
ananu3a ) TECTOBBIN KOHTPOJIIb
KOHTpOJIbHast paboTta
9 |Cnextpockonuueckue MeTOIBI yKl‘_IlI,{HGKS ; cobecemoBanue
aHanu3a i TECTOBBIN KOHTPOJIb
KOHTpOJIbHast paboTta
10 | MeTobI aTOMHOM CIIEKTPOCKO- VK-1, IIK5,
, I1K-6
11 [MeTobl MOJIEKYIIAPHOM YK-1, TIKS,
CIIEKTPOCKOIIUU IK-6
12 [Ipyrue ¢puznueckue MeTo bl yKl'_Ilf(réKS > cobeceoBaHuE
aHaITH3a i TECTOBBIN KOHTPOJIb
KOHTpOJbHas paboTa
13 [ ABromarmzaums anammsa u YK-1, TIK5,
rcronbp3oBanue DBM TK-6
12 MpoGoor6op u mpoGomoaroros- VKHK%KS ; cobeceioBaHNe
ka. OCHOBHBIE OOBEKTHI aHAIH3A TECTOBbIIl KOHTPOJIb

KOHTpOJIbHAast paboTa

4. OneHOYHbIE CPEeACTBA /IS TeKYIIero KOHTPOJIsl YCIIeBaeMOCTH U NMPOMeKYTOYHOM
arrecTaluu

Bonpocul ona cobecedosanusn

Oﬁmue 60npocol AHATUMUYECKOU XUMUU

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

2. Kak cBs3ana Hayka "aHanmuTHYecKass XUMHS' C JKH3HBIO COBPEMEHHOTO OOIIecTBa
(HayKoi1, MPOU3BOICTBOM, OKPYXKAIOLIEW Cpenoi, MEIULIMHON, KaUECTBOM KHU3HN).

3. Ha3oBuTe OCHOBHBIE ATalbl pa3BUTUS aHATUTHYECKON XUMHUH.



4. Kak BBl oOmpefenuTe aHaJUTUYeCKHe 3ana4un (OOHapyxeHue, uAeHTU(DUKALuS,
olnpeneneHue, TectupoBanue BeuiecTs)? OObEKTHI aHanIM3a (TBEpAbIE, KUAKUE, ra3000pa3HbIe,
IU1a3Ma; MaKpo- U MUKpPO- ; OPTaHUYECKUE U HEOPTaHUYECKUE, OIM3KHUE U yIallCHHBIE).

5. Ilo xakuM DpUHIMNAM KIacCU(PUIUPYIOT METObl aHATTUTUYECKONH XUMUH (XUMUYECKHE,
¢usnueckue, O6uosornvyeckue; oOHApyKEHUs, HICHTU(DUKALMHU, ONpPENCNICHHs;, pa3JIeleHus U
KOHIIEHTPUPOBAHUs; TMOPUIHbIE U KOMOMHUPOBAHHbBIE; IIPSMBbIE U KOCBEHHBIE METO/IbI)?

6. Meton u meroauka. MeTposioruuyeckue rnapameTpbl METOIUKH: MPOJOJIKUTEIBHOCTD,
TPYAOEMKOCTb, CTOUMOCTb, IPUOOPHOE 0OEcIIeUeHHE.

7. JlaiiTe oOIpenecieHrue METPOJOTHMYECKUX XapaKTepUCTUK METOAOB ONpPEIEICHUs
(4yBCTBUTENIBHOCTh, Hpefen  OOHapy)XeHHUs, JAMana3oH  OIpeleNiieMbIX  COJEepKaHuM,
BOCIIPOU3BOAMMOCTD, IPAaBHIIBHOCTh, H30UPATEIBHOCTD).

8. JlaiiTe ornpeesieHue MOHATUIO aHATUTUYECKAS CITykKOa.

9. Opranuzanusi aHATUTHYECKOW CIYXObl U €€ (YHKUMHU: KOHTPOJIb TEXHOJIOTUYECKHX
IPOLIECCOB, MOHUTOPUHI OKpY’XKarollled Cpelbl, 310pOBbsl HAceJeHHUs, CIyx0a KOHTpOJS 3a
XpaHEHHEM MPOAYKIHH, OTNEPATUBHBIA KOHTPOJb. CepTUUKAIMs MPOIYKIUH U XUMHUYECKUN
aHaJm3.

10. IlpuHuunel yHU(PUKAIUU U CTaHAAPTU3ALNN aHATUTUYECKUX METOJIOB.

11.06ecneyeHre XUMUYECKOT0 aHAJIN3a: XMMUYECKUE PEAaKTUBBI, KIacCupUKaIus, odas
XapaKTepUCTHKA, CTEIIEHb YUCTOTHI, OUMCTKA.

12. Mepnas nocyza, ee rpajyupoBKa.

13. AnamuTtHueckue mpuUOOpHI: 00mIas XapaKTepUCTHKAa W TPeOOBAaHUS K HUM; KIacc
TOYHOCTH, IIOBEPKA, IPaJyupOBKa, COUETaHHE ¢ MUKpoInpoLeccopamMu 1 DBM.

14. Ananutnyeckoe nNpuOOPOCTPOEHHUE, €ro TEHACHIMH (OJO0YHO-MOAYJIbHBINA MPUHIIHUIL,
aBTOMaTH3alMsl, MUHMATIOpU3aLUs U JIp.)

15. MHcrouynuku wuHQOpMALMM O  AHAIMTUYECKOW  XHMHUHU:  IEpUOJUYECKas,
MoHoOrpaduueckast, yueOHas JIuTepaTypa.

16. MexnyHapoaHble M OTEYECTBEHHBIE COOOIIECTBA AaHAIMTHKOB. PekoMeHmanuu
NIOITAK no aHaIMTHYECKOW XUMHH.

Memponozuueckue 0CHO8bI AHATUMUYECKOU XUMUU

1. Ilepeuncnure METPOIOTMUECKHAE XaPAKTEPUCTUKN METOJOB XUMHUUECKOTO aHAJIN3A.

2. YKaXuTe 3KBUBAJICHT, ()aKTOp SKBUBAJIEHTHOCTU M MOJISIPHYIO MacCy 3KBHUBAJICHTa B
CIEAYIOIIUX PEAKLUAX:

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

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

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

H2C204 + 2KOH = K2C204 = ZHZO,

2KCN + AgNO3; = KAg(CN), + KNO3,

CuSO, + 2KI = Cul +1/2l; + K3SOsy,

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

4KMnO4 + 5As,03 +12HCI =4KCI + 4MnCl; + 5As,05 + 6H0,

FeCl; + TiCl; = FeCl, + TiCly,

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

3. Kakumu crioco6amu MOKHO TTPOBEPUTH MPABUIILHOCTh aHAIH3a?

4. B ueM oTaM4MeE CIIy4alHbIX OTPEIIHOCTEN OT CUCTEMATHUECKUX ?

5. Kakue BenMuuHBI XapaKTepU3YIOT BOCHPOM3BOAMMOCTH BBIOOPOYHON COBOKYITHOCTH
JAHHBIX XUMUYECKOTO aHaIu3a?’

6. [lepeuniciiure KpuTepruu BEIOOpPA METOIa aHATTH3A.

7. Yro Takoe aHanuTHueckuil cur”an? IlpuBenurte nmpuMepsl aHAIUTHUECKHUX CUTHAJIOB B
XMMHYECKHUX U (PU3MUECKHX METO/aX aHaJIN3a.

8. 3Hauamue nudpsl U MpaBUia OKPYTIICHUS YUCEN, BRIPAXKAIOIIUX PE3YIbTaT aHAIH3a.

9. Eaununnel CU B aHanu3e: OCHOBHBIE, IPOU3BOJHbBIC, BHECUCTEMHBIE (9KBUBAJICHT, TUTD,
MOJIIPHOCTb, MOJISUIBHOCTh, HOPMAJIbHOCTh, MAaCCOBAasi KOHLIEHTpaLMs U 1p.)



11. CayuaiiHple  HOTpPEIIHOCTM B XMMHMYECKOM  aHaiu3e. 3akoH ['aycca.
BocnpounsBogumocts. CTaTUCTHUECKUE KPUTEPUM: MATEMATHYECKOE OXXKHUIaHHWE (TeHepallbHOe
CpeaHee W TeHepaibHas TUCIEePCHs CIlydailHON BETMYMHBI; BHIOOPOYHOE CpeaHee, AHMCIIepCus,
CTaHJApTHOE OTKJIOHEHHE, 1I0BEpUTEIbHAsI BEPOATHOCTD).

12. CucremaTnyeckue MOrpenHOCTH XMMUUYECKOT0 aHayin3a. [IpaBuibHOCTh U CcIIOCOOBI €€
IPOBEPKU (METOA CTaHAAPTHBIX 00Pa3lloB, CTAHAAPTHBIX JOOABOK, CPABHEHUS C pe3yJbTaTaMu
apyroro metoja u zip.) Ux orpanudeHus.

13. IlorpemHOCTH OTAENIBHBIX CTAAMM M KOHEYHOro pesyiabrara. CyMMHpOBaHUE
IIOTPELIHOCTEM.

14. Metponoruueckoe oOeCIeUyeHHe KOHTPOJIsSl COCTaBa BELIECTB U MaTepHalloB.
ATTecTanys U CTaHAAPTU3ALUSA METOIUK. AKKPEIUTALMS aHAIUTUUECKUX JIJAOOpaTOpHid.

15. Yro Takoe n30upaTeIbHOCTh MeToa?

16. UTto Takoe TOYHOCTh aHAJIN3a, KAKUMH BEJTMYMHAMU OHA XapaKTepusyercs?

17. Kakue cymecTByoT cHocoObl ONpeleNeHUss KOHUEHTpalMd Ha OCHOBaHWUHU
CYILIECTBYIOIIEN 3aBUCUMOCTH MEXK/y aHAJIUTUYECKUM CUTHAJIOM U COJAEPKaHUEM KOMIIOHEHTA?

Omoéop u nodcomoska npoodvl K anaiusy

. Kakue TpeboBaHMs MpebsBISIOT K TEHEPATHHON MPoOe aHAIM3UPYEMOTO BEIIecTBa?
. Uem ompeaensercst cnocod ordopa u pazMep npoosi?
. IlpuBenuTe nprumMepsl cioco60B 0TOOpa NPOOBI B OTOKE KUAKOCTHU U rasa.
. KakoBel ocobenHocTH 0TO0pa poObl TBEPBIX BELIECTB?
. HazoBuTe ciocoObl roMOreHU3auu U yCpeaAHEHHs! POObl aHATU3UPYEMOTr0 BEILIECTBA.
. YKa)XUTe MCTOUYHHUKH MOTPEIIHOCTEH MpH 0TOOpe MpOoObl aHATU3UPYEMOT'0 BELLIECTBA.
. Kakum 06pa3oM MOKHO ydecTb coziep kaHue BOJbI B aHAIM3UPyEeMO# npooe?
. Kakue ¢akrTops! onpenenstor cnocod nepeseieHus aHanu3upyeMoi mpoOsl B pacTBOp?
Kakumu cBoiicTBamMu JOJDKEH o00JadaTh pPacTBOPHUTENb, HCIHOJIb3YyeMbId iAo
pacTBOPEHUs aHAIU3UPYEMOM TPOOHI?
10. IIpuBeauTe NpUMEpHI METOYHBIX, KUCIBIX U OKUCIUTENbHBIX IIaBHEH.
11. Yem oTnMuaeTcst NUPOJIU3 OT CYyXOT0 O30JEHUS?

Nl R e N N N

06Hapy9fcenue HeoOp2anuvYecCKux Kamuonoe u AaHuOHoO6

l. AHanmuTUYECKHE pEaKIUU, HUX OCHOBHBIE XapaKTEPUCTHKU: HWKHAS TIpaHULA
OTIpeieNIIEMbIX COJIEpPKaHUMN, CEIEKTUBHOCTD.

2. Kakue BbI 3HaeTE CIOCOOBI YMEHBIIIEHUSI HUKHEW TPAHUIIBI OMIPEIEISIEMbIX COACPKAHMIMA
AQHAJIMTUYECKOMN peakuuu?

3. HazoBuTte BaxkHelIME NpUEMbI TOBBIIIEHHS CEIEKTUBHOCTH aHAIIUTUYECKUX PEAKIIUM.

4. CnocoObl BBINOJIHEHMS] AHAIUTUYECKUX pEaKIHM B pacTBopax (KamelbHBIE,
MUPOXUMUYECKHE, MUKPOKPUCTAITIOCKOMMYECKUE, pACTUPAHUS TIOPOLIKOB).

5. XumMuueckne crocoObl 0OHAPYKEHHUSI HEOPTAHNYECKUX MOHOB: CUCTEMATHYCCKUN X0/
aHaJIM3a KATHOHOB (CYIIHOCTb, BO3MOXXHOCTHM U OIPaHWYEHMs, 3HAUEHHE B COBPEMEHHOM
aHayM3e, JIeJIeHne Ha CEPOBOIOPOIHYIO, KUCIOTHO-IIEIOUHYIO U JIp. CXEMBI).

6. JIpoOHbIil X0/1 aHaIM3a HOHOB (CYLTHOCTh, BO3MOKHOCTH M OTPAHUYEHUS).

7. O01me peakuuu S-, P-, d-37eMeHTOB B APOOHOM aHAU3E.

8. XapakTepHble peaKkI1H S-3JIEMEHTOB.

9. XapaxkTepHble peakiuu P-3JI€MEHTOB.

10. XapakrepHbie peakiuu d-371eMEHTOB.

11. Aaroputmsl 1poOHOTO OOHAPYKEHHS KATHOHOB.

12. Kakue peakiiuy Ha aHUOHbI CUNTAIOTCS IPEABAPUTEIbHBIMU?

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

14. N300pa3uTe ypaBHCHUSIMHU peakiuii xo 1 aHaiau3a cmecu anuonos: |, Br, CI'.



15. Kakue aHuOHBI HE MOTYT HaXOJIUTHCS B KUCJIIOM pacTBope?

16. Kakum myrem oTkpbiBatoT aHuoHbl NO,', NO3', eciii 0OHU TPUCYTCTBYIOT BMeCTe?

17. Kakue aHuOHBI MOKHO OTKPBITh ICUCTBUEM MOIU/IA KaJIMs B IPUCYTCTBUU Kpaxmasa?

18. AaropuTmbl IpoOHOTO OOHAPYKEHHSI AaHMOHOB.

19. KauecTBeHHBI XUMUYECKUI aHAIN3 UCKYCCTBEHHONW CMECH TBEPJBIX BELIECTB (COJEH,
OKCHJIOB).

20. Kak npoBoauTCsi KaueCTBEHHBIM XMMHYECKUN aHaIu3 CIUIABOB B 3aBUCUMOCTU OT HUX
tuna’?

21. Kak mpoBOJUTCS KaUeCTBEHHBIM XUMUYECKUM aHATIU3 MUHEPATIOB?

Xumuueckue mecm-memoost aHau3a

1. Kak wuCHONB3yrOTCS METONbI IUIOCKOCTHOW XpoMaTorpauu B KauyeCTBEHHOM U
MOJIYKOJIMYECTBEHHOM aHaJIN3€ BELECTB?

2. IIpuBeauTe MpUMEPHI MCIOIB30BAHKUS OCAI0YHON XpomaTorpaduu B Ka4YECTBEHHOM U
KOJIMYECTBEHHOM aHaJIU3E.

3. Yro Takoe XMMHYECKHE TECT-METO/Ibl aHaAIN3a?

4. Kakue peareHThl UCIOIb3YIOT B TECT-METOAaX?

5. Kakuie ucroib3yroT TOTOBBIC aHAIUTHICCKUE JOPMBI PEareHTOB B TECT-METO[aX?

6. B yem npenmyiiecTBa U HeAOCTATKU (HUZMUYECKOTO CIOCOOa MMMOOUITU3ALIUY PEareHTOB
Ha HOCUTEJH?

7. TUIbI UCIIOJIb3YEMBIX MATPUIL JJIs1 HAHECEHUSI PEareHTOB.

8. B ueM mpeumyIiecTBa U HEJOCTATKH XMMHUYECKH MMMOOMIM30BAHHBIX pEarcHTOB Ha
HOCUTEJISX?

9. [IpuHLUIIBI OTIpeIeIeHHUS] KOHIIEHTPAIIUU TECT-METOJIOM.

10. YcTpolicTBa 1715 onpeeneHusl KOHLIEHTPAIUU TECT-METOIOM.

11. Crioco6s! onpeieNieHus: KOHIIEHTPAIUU TECT-METO/IOM.

12. Ha3zoBUTE€ OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTHKU PE3yJIbTAaTOB aHAIW3a TECT-
METO/IOM TP PA3TMYHBIX CIIOCO0aX OMpeneNeHUs] KOHIIEHTPAIUH.

13. KakoBa 4yBCTBUTEIBHOCTh ONPEAEIEHUS KOHIIEHTPALIMH TECT-METOJIOM B Pa3JIMUHBIX
yCTpOMCTBAxX M crioco0ax aHanu3a?

14. Kak ynydimaroT u30MpaTenbHOCTh ONpeIeIeHHs] KOHIIEHTPAIUU TECT-METOA0M?

15. KakoBa TOYHOCTH onpeeseHus] KOHIIEHTPAIUKU TeCT-METOA0M?

16. HazoBuTE OCHOBHBIE 00JIACTH MPUMEHEHUS TECT-METO/IOB.

17. Kak mpoBoAMTCS aHAINU3 BOJIbI, BO3/IyXa U MOYBBI TECT-METOAAMHU?

18. TecT-MeTO bl B KIMHUYECKOM aHAIH3E.

19. HazoBuTe OCHOBHBIE CHOCOOBI H3TOTOBJICHHS TECT-YCTPOMCTB [JISI SKCIPECCHOTO
aHaamn3a.

20. Kak onpenensroT mapel 3TaHOJIA B BBIBIXaEMOM BO3AYXE TECT-METOIOM?

Ilpumepnolii Komniaekm 3a0anuil 011 KORMPOIbHBLIX PAOOM NO OUCUUNIUHE
«Ananumuueckan xumua»

Tema: BoruncijieHusl B AaHATUTHYECKOM XMMUHU. YyBCTBUTEJIBHOCTH AaHATUTHYECKUX
peaknuii. Crioco0bl BbIpaKeHHs1 KOHLIEHTPALUM PACTBOPOB

Bapmuanr 1

1. McTtuHHOE 3HaueHWe macchl ocagka paBHO 1,3458 r. [lpu u3MepeHHH MOIYyYEHO 3HAYEHUE
1,3582. OnpenenuTh aOCOTIOTHYIO M OTHOCHTEIBHYIO MOTPEIIHOCTh H3MEPEHHS.

2. IllpenenbHoe paz0aBieHHE MOHOB ATIOMHHUS MPU MUKPOKPHUCTAIIOCKOTMYECKOM OTKPBITUU
paBHo 150 000 mi/r, MUHUMATBHBIA 00BEM HccIeayeMoro pactsopa paseH 0,06 mi. Berancauts
OTKPBIBAEMBI MUHUMYM.



3. B xakoM oObemMe BOJBI HAI0 PACTBOPUTH 2 MOJIb THAPOKCHIA HATPHsI, YTOOBI moyduTh 20-%
pacTtBop?

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

5. CKOJIbKO TrpaMMOB JMXpOMarta Kajausi Hajao B3STh s npurotoBiieHus 200 mu1 pactBopa,
umerottero Tutp 0,004904 r/mi, eciii 3TOT pacTBOP MCIOIB3YIOT KaK OKUCIUTEIh?

Bapuanr 2

1. OnpenenuTh OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUSI MacCOBOM J10yH (B %) Cephl B yIIIE,
ecnu BMecTo 3,12 % nonydeno 3,05 %.

2. IlpenensHOE pazbaBiieHUEe HOHOB Kalblus B pacTBope paBHo 50 000 Mi/T, MUHUMaTbHBIH
00BeM pacTBOpa, HEOOXOAMMBIH ISl OTKPBITHS HOHOB KallbLIMs JEHCTBHEM OKCanaTa aMMOHHS,
paBeH 0,03 mu1. BIUNCAUTE OTKPBIBAEMBI MUHUMYM.

3. B 270 mn Boasl pactBopeno 30 r xyopua Hatpus. KakoBa MaccoBast 107151 paCTBOPEHHOTO
BeniecTna (B %)?

4. CKoJIbKO I'paMMOB IIEpMaHIraHaTa Kajaus HaJlo B34Thb i npurotosieHus 2 i1 0,5 H pacTBopa,
€CJIU JIaHHBIN pacTBOP UCIOJB3YIOT B KUCIIOH cpene?

5. PaccunTtath TUTP U HOPMAJIbHYIO KOHIIEHTPAIMIO pacTBOPa CObI, €Ciii B 250 MIT BOJIBI
pactBopwim 5,3 T 6e3BoHOM Nay;COs.

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

Bapmnanr 1
1. BeIuucanTh KOHUEHTPAIUIO HOHOB H® u CN' B 0,1 m pactBope, eciit Koy = 7,2¢ 10729,
2. BBIUHCIHTS HOHHYIO CHITy U akTHBHOCTH HoHOB Na* u CI” B 0,01 M pactBope NaCl.

3. CKoJbKO MOJIeH YKCYCHOW KHMCIIOTHI clieAyeT 100aBUTh K 1 11 1 H pacTBopa aierata HaTpus,
YTOOBI PACTBOP CTaJ HEUTPAIBbHBIM?

4. Onpenenuts pH OydepHoro pactBopa, coaepxkamero 1,1 M ruapokcumaa ammonus u 1,1 m
XJIOPHJIa aMMOHUSI.

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

6. OnpenenuTb KOHCTAHTY U CTENEHb THPOiI3a coiu Gocdara Kaiaus 1Mo TpeThel CTYNeHH! U
pH 0,12 m pactBOpa 3T0M CONH.

Bapmuanr 2
1. Beraucnuts crenens nonnszanuu 0,1 m pacteopa HCN.

2. CKOJIBKO MOJICH KPHCTAJUTMYECKOTO arieTaTa Kajaus Heooxoaumo pactBoputh B 100 mut 0,0375
M pacTBOpa YKCYCHON KHCIIOTHI, YTOOBI mosyuuTh pH pactBopa, paBHsIii 5,437



3. BBIUHCIUTH PacTBOPUMOCTH OKCalaTa KaJIbIUs, €CIIH IPOU3BEACHNE 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 ruapoausa coym nepoi cryneHu 1 pH 0,02 H pactBopa cynbdumga
ammonus (NH,),S.

6. Kak mojiHO OymeT ocak[IeH XpoMar-HoH B Bue xpomara cBuHia PhCrO,4 k MoMeHTy
BBITAJICHUS 0CaJIKa CyJb(ara CBUHIA?

Tema: OKUCIUTENbHO-BOCCTAHOBHUTEIbHBbIE (PeI0KC) MPOIecChl
Bapuanr 1

R - 2- o

1. K pactBopy, conepxkamemy nonsl I, NO,, S7, nobasmimm xinopHo# Boabl. Kakue n3MeHeHUs
MOXKHO HabOmronmath? HamucaTh ypaBHEHUs peakinwii 1 00OCHOBaTh HaIpaBJICHHE HX (cpena
KHCJIast).

2. Paccumrarh penoKC-TIOTCHIMAT MEepMaHraHaT-uoOHOB Tpu KoHieHTtpammsx [MnOs] = 0,1

moub/1, [Mn?*] = 0,01 mous/1 u npu pH pactBopa, paBeOM 7.

3. Hanucatp ypaBHEHHE U T000paTh KO3(D(DUIIMEHTHI peakii OKUCICHHS CYIb(HIa MBIIIbIKA
As,;S3  koHmeHTpHupoBaHHOW a30THOM kucioTtod HNOs, xoTtopast mpu 3TOM mpeBpamiaercss B
okcux azora NO,.

4. MoxHo yu cynbdar xpoma Cry(SO4)3 okuciuts azotnoi kucinotoir HNO3z 8 H,Cr,O7?

5. Hanmcarp ypaBHEHHE peakiuu 1 noAoopaTh K03(hGUIMEHTHI Tpoliecca OKUCICHHS cylbduia

v +
xKene3a pa30aBIeHHBIM PacTBOPOM a30THOM KUCIIOTHI, €CJIM MPOAYKTHI pEeaKIUU Fe**, S, NO u
H.0.

Bapmuanr 2

1. B xakoM HampaBiieHUU OyJeT IPOTEKaTh PeaKius, €Clii CMeNaTh paBHbIE 00BEMBI PACTBOPOB
coJieil OJIMHAKOBBIX KOHIeHTpaiuii (1 momw/in) xmopuma xeneza (1) u xnopuna xenesa (1),
xstopuaa ososa (1V) u xmopunaa onosa (11).

2. BBIUHCIUTH pEIOKC-MIOTCHIIMAT B pacTBOpe, B KoTopoM coaepxkutrcs [MnO4 ] = 1 momnw/m,
[Mn®] = 1 mons/n u [H] = 10 mons/n.

3. Hamwmcate ypaBHeHHE peaknuu mepokcuaa Bogopoma HyO, ¢ Cr’* B menounoii cpene.
[TonobpaTth KOIPPUIMEHTHI, CYUTAS, YTO crt — CrO42'.

4. MoxHo i1 ipoBecTu peakiuto okucieHus Cry(SOy)s B Cr,07%, neiictBys (NH4)2S,0g?

5. Hanucath ypaBHEHHME peakiuu okucieHus maBeneBoil kuciotel HoCyO4:2H2O pactBOpOM
repMaHTaHaTa Kajus.

Tema: KommiexkcooOpaszoBanue

Bapuanrt 1



2+
1. OnpenenuTh KOHIIEHTpaIMio HOHOB ZN“", NH3 1 cTeneHs HOHM3aMKu KOMIUIEKCHOTO HOHA B 1
M pactBope coiu [ZN(NH3)4]Cly.

2. Paccuwmraiite, oOpa3yetcs 1 ocanok FeS, ecnu k 0,2 M pacTBOPY KOMIUIEKCHOTO COSAMHEHUS
cocraBa Ky[Fe(CN)s] no6aButh paBHbiii 00beM 0,02 M pactBopa NaaS.

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

4. KakoBa HayanpHas KOHIEHTparus (Moib/i) pactBopa KCN, B 2 M1 KOTOPOTro pacTBOPHIIH
18,8 Mr 6pomMua cepedpa u rmpu 3ToM 00pa3oBaiics KoMmiiekcHbIi noH [Ag(CN),]™?

5. Tlpowmsoiizer nu paspylieHre KoMiuiekca, eciau k 0,2 M pactBopy conu coctaBa Na[AgS,0s]
PUWIATH paBHBIA 00beM 0,2 M pacTBOpa noauaa Kaaus? OTBET MOATBEPAUTE PACUETOM.

Bapuanr 2

1. K 0,2 m pactBopy CuSO, nobGaBunm paBHBI 00beM 2 M pacTBOpa aMMHaKa. BBIYHCIUTH
2+
KOHIIeHTpaluio noHa CU’, eciaM CYuTaTh, YTO B PACTBOPE OOPA3YIOTCS KOMILJICKCHBIC HOHBI
2+
[Cu(NHz)a]"".

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

3. BoruncanTh HavallbHYI0 KOHIIEHTPALUIO (MOJIB/JT) aMMHUaKa, HEOOX0AUMYIO /ISl paCTBOPEHUS
2,86 mr AgCI, Haxomsimmerocst B 2 MJI BOJIBI.

4. Beraucnutek pactBoprmocts ZN(OH), B 1 1 1 M pactBopa NH3, eciiu B pacTBope 00pa3syrorcs
TOJTBKO KoMITIeKcHbIe HoHbl [ZN(NH3)a]*.

5. Borauciuth pactBopumoctb (Monb/a) Ni(OH), B 1 1 0,05 M pacTtBopa ammmuaka, eciu
oGpasyrorcs TobKko Komuiekcrbie HoHsl [Ni(NHz)g]?.

Kosnn4yecTBeHHbI aHAIN3
Tema: I'paBuMeTpuYeckuii aHAIN3
Bapmuanr 1

1. Cxoapko MumuiuTpoB 10 %-Hoit comstHo# kucnotsl (p = 1,049) TpebyeTcst 11t pacTBOpPEHUs
0,7500 r BaCO3?

2. Ckonbko rpammoB BaSO, mnepeiiner B pactBop mpu mnpombiBanuu ocaaka 200 mu (0,2 1)
JUACTUIUTMPOBAHHOMN BOBI?

3. Kakyto HaBecky HUTpaTa cepedpa He0OX0IUMO B3SITh JJIsl aHAIIM3a CO/Iep KaHus cepedpa, eciu
ero ocaxaarT B Bujae AgCI?

4. Kaxoii oobem 1,5 H HCI ¢ 200 %-HpIM u30bITKOM 1OTpedyeTcsi, 4To0bl pacTBOpuTh 0,2 T
xenesa?

5. CkoJbKO JMTPOB BOJBI MOTpEOyeTCsl sl pacTBOPEHMs NMPU KOMHATHOW Temreparype 3 T
o -9
BaCOj3, ecnu npousBeneHre pacTBOPUMOCTH 3TOM cou paBHO §,1¢1077



Bapuanr 2

1. PaccuuTaTh, CKOJIBKO MHILIMUIMTPOB 2 H PAacTBOpPAa CEPHOM KHCIOTHI HAJ0 B3ATh JIJIS
ocaxxknenust 6apus u3 HaBecku 0,5234 r BaCl,+2H,0.

2. Ckonpko rpamMmmoB BaSO, mepeiiner B pacTBop npu mpombiBanuM ocaaka 200 mi (0,2 )
JKUJIKOCTH, COAEpKaIleit 10 motb CEpHOM KUCIIOTHI?

3. Berunciouths HaBecky kapOoHaTa kanbiust CaCOs3, HeoOxoaumyro it osrydeHus ocajaka CaO
maccoii 0,3 .

4. Kakoit o6beM pactBopa, conepskamiero 200 r H,SO4 B 1 71, ciiemyet B3sTh, YTOOBI paCTBOPUTH
0,5 r nuHKa?

5.KakoBa Oyzner noreps ot pactBopumoctu BaSO4 B 200 Mt pacTBopa mpu ocakaeHun Oapust
n306ITkOM H2SO4B 0,001 Moas/n?

Tema: Turpumerpuueckuii (00beMHBbIH) aHAJIN3
Bapuanr 1

1. B 250 mn Boasl pactBopwiu 0,3180 r xnopuga Hatpus. PaccuutaTe TUTPp M HOPMAJIbHYIO
KOHLEHTPALUIO [TOJIyYU€HHOT'0 pacTBOpa.

2. 20 mu pacTBOpa XJOpUIa Kallisg HEU3BECTHOM KOHLEHTpauuu pearupyer ¢ 23,53 mu 0,02000 v
pacTtBopa HUTpaTa cepebpa. OnpeneanuTh HOPMAIbHYIO KOHIIEHTPAIHS XJIOpHIa Kausl.

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

4. Ha nelfTpanuzanuio pactBopa, cojepxaiiero 0,5 r kayctuueckoil conpl, uzpacxoaoano 20
mi 0,5 m pactBopa HCI. Beruncnuts MaccoByto oo (%) NaOH B o6pasue.

5. Omnpenenuts TUP pacTBOpa YKCYCHOM KHCIIOTBI, €CJIM Ha TUTPOBAaHUE 3TOrO pacTBOpa
u3pacxogosano 27,65 ma NaOH, tutp xotoporo cocrasiusier 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.
Bbruncnuts HOpMaabHYH0 KOHIEHTPALMIO U TUTP MOJYYEHHOIO 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 Harpusa. Onpenenuts
KoHIeHTparuio pactBopa NaOH.

3.HaBecka cynwduna varpus B 1,9525 r pactBopena B MepHoit koioe Ha 250 mi. K 20 mut atoro
pactBopa npuiuto 40 mi 0,168 H pacTBopa ioga. Ha TupoBanne n30bITKa 1012 U3PACX0A0BAHO
41,25 mn 0,09520 1 pactBOpa THOCYNIb(aTa HaTpus. Berunciauts MaccoByto fomio (B %) Na,Ss
obpasrie.

4. Kakyro HaBeCKY SIHTapHOUW KHCJIOTHI HAJ0 B3SITh ISl YCTAHOBKU TUTpa npudausutenso 0,4 H
NaOHwmeTomoM oTAenbHON HaBECKU, YTOOBI HA TUTPOBAHKME IPUTOTOBJICHHBIX U3 HUX PACTBOPOB
pacxojoBajiock He 6osee 20 M yCTaHaBIMBAeMOro pacTBopa’?



5. Hagecky cepebpsinoro craBa B 1,3516 r pactBopuwin B HNO3 u pacTBOp pazbaBuim 10
obwema 200 mn. Ha tutpoBanue 15 mn pactBopa nmotpedoBanoch 17,36 mu 0,05000 v pacTBOpa
NH;SCN. Beraucnuts MaccoByro aoiio (B %) cepedpa B cIijiase.

Tema: MeToa KMCJIOTHO-OCHOBHOTO TUTPOBAHMS
Bapuanrt 1

1. Ckombko rpamMmmoB  H2C,04:2H,0 Hamo B3saTh 11 ycraHoBku TUTpa 1 H pactBopa KOH
METOJIOM OTJIEIbHBIX HABECOK, YTOOBI Ha THTPOBAHUE TOJYYCHHBIX PACTBOPOB PaCX0/I0BAIOCH
OKOJIO 25 MJT yCTaHaBJIMBAEMOTr0 pacTBopa’?

2. Ha tutpoBanue pactBopa, coaepxkamiero 3,1580 © TEXHMYECKOrO TUIAPOKCHAA Kajus,
u3pacxonoBano27,45 mn 1,9655 u pactsopa HCI. Beruucnurs 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 u3pacxogoBano 14,10 ma 0,4409 1 pactBopa NaOH. Boeruncnuts MaccoByro
nonto (B %) nmpumeceil B o0pasiie.

5. BeraucnuTh MHIUKATOpHYIO omuoOKy TuTpoBanus 0,1 M mypaBbunoii kucnorst HCOOH 0,1 m
pactBopoM NaOH ¢ metwmiioBbeIM opankeBbiM (pT=4).

Bapuanr 2

1. Kakyio HaBecky O€3BOAHON COJM HY)XHO B3sTh, 4YTOObl Ha ee TuTpoBanue a0 CO;
pacxogoBanock 0w 20 M1 0,1 1 HCI?

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

3. Paccuurath ckagok tutpoBanus 0,1 m pacrBopa NaOH 0,1 u pactBopom HCI B mpexnenax
MEXy HetocTaTkoM | u30bITKOM B 0,1 % oT 3kBUBanenTHOro Koymdectsa HCI.

4. HaBecka cBeKENEPEKPUCTAUIN30BAHHOM I1aBeneBoil kuciotel B 1,3455 r pacTtBopeHa B
MmepHoi koibe Ha 250 mu. Ha tutpoBanme 20 mu 0,09768 v NaOH pacxoxyercs 22,88 mi
IIPUTOTOBJIEHHOIO  pacTtBopa. Jloka3aTb, 4YTO KPHUCTAUIOTMAPAT WIABEIEBOM  KHUCIOTHI
KPUCTAJUIM3YETCS C IBYMsI MOJIEKYJIaMU BOJBI.

5. Paccunrath mHAuMKaTopHyo ommOKy TuTpoBaHus 0,1 M pactBopa HCI 0,1 M pactBOopom
NaOH ¢ ¢penondpranennom (pT=9).

Tema: MeToabl pefoOKCHMETPHHU
Bapuanr 1

1. BBIYHCINTH KOHCTAHTY PABHOBECHS peakIMu OKHCIeHHs cyibpara xenesa (1) FeSO4
nepmanrasarom kanust KMnO,4

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



3. Beruncauth HaBecKy TexHuueckoro cynbdura HaTpuss Nap,SOs; mo ciemyromuM JaHHBIM:
conepxkanue ero B obpasue 46 %, mepHas konba Ha 250 MuI, )T TUTPOBaHUS B3SATO 25 MII
pactBopa, B 6ropeTky Ha 50 mur HanuT 0,05200 H pacTBop nepmanranata kamust KMnO,.

4. Ha ananu3 mocTynws TEXHUYECKUN HOX, UMEIOIMHA 25 % HEOKUCISIOUIMXCS IPUMECEH.
PaccunraTh HaBecKy #ona, KOTOPYIO MOXKHO B3BECUTh Ui aHanmusa, eciu 0,1 H pacTBOp
tuocynbgata HaTpust NaS;03 6bU1 HAUT B OrOpEeTKY Ha 25 MIL.

5. Onpenenuts MaccoByto a0 (B %) cynbduma Hatpus B obpasie, ecnu HaBecky B 4,2000 T
pacTBopwiid B MepHOU kos10e Ha 500 mi u k 25 mn ero npunuian 50 ma 0,2000 H pacTBOpa iona.
N36bITounbIH o1 oTTUTpoBain 46,06 M Tnocyabdara Hatpus NapS,03 (K=1,234 x 0,1 H).

Bapuanr 2
1. OnpenenuTs KOHCTAHTY PaBHOBECHUS PEAKLIMU B3aUMOJEHCTBUS Hoaa u cepoBogopoaa HyS.

2. JIns ycTaHOBJIEHUS KOHIIGHTPAIMK PacTBOpa IepMaHraHaTta Kajausi HeoOX0JIMMO PUTOTOBUTh
100 mn 0,1 v pactBopa okcanara HaTpus NapCyO4. CKONBKO rpaMMOB 3TOW CONU TpedyeTcs
OTBECUTH?

3. Ompenenute MaccoByr A0 (B %) aKTUBHOTO XJIOpa, €CIIM HaBeCKa OENUIbHOW M3BECTH B
0,2004 r pactBopena B Bojxe u Kk pactBopy nmobaBwiu Kl u  H;SO,. Beinenusmuiics iion
ortutposan 20,04 mi 0,1000 1 pactBopa THOCyIb(haTa Hatpusi NaS;0s.

4. Hasecky pyzsl B 0,2060 r o6paboTany KOHIEHTPUPOBAHHON XJIOPOBOJOPOJHON KHUCIOTOM.
X70p, KOTOphIH 00pa3oBajcsi MpU HAarpeBaHUM BO BpEMsl PEaKLMH, MOTJIIOTHIN PAacCTBOPOM
noauaa Kanus. Beiienusmmiics ion orturposamu 0,05200 H pacTBopoM THoOCyNb(haTa HaTpHUS,
3arpatuB 42,53 mut. Onpenennts MaccoByio aoio (B %) okcuaa mapraunia (IV) MnO; B aroit

pyae.

5. OmpenenuTs TUTP pacTBOpa Hoja Mo cepe, ecliu Ha TUTpPOBaHWE Momuio 7,82 mMi pacTBopa
Moma; HaBecka HopMmanu, coaepxkariei 0,02 % cepsl, pasHa 0,8530 r.

Tema: MeToabl ocakaeHHs M KOMILIEKCO00pa3oBaHHUs
Bapmuanr 1
1. Kaxkum YCIIOBUAM JOJIKHBI OTBE€YATh PCAKIIUHN, UCITOJIB3YEMBIC B MCTOAC OCEDK)ICHI/ISI?

2. N3 naBeckn NaCl mpuroroBmim pactBop B Kosbe emrocthio 500 mi. K 25 mut morydaeHHOTO
pactBopa npwtry S0 mut 0,1 H pacTBopa pomanua. Kakosa jgomkaa 0b1Th HaBecka NaCl ?

3. K pactBopy 0,2266 r BemecTBa, conuepxariero xjuop, npubdasmwm 30 mi 0,1121 v pacTtBopa
AgNO;, a 3arem wm30pITok AgNO;3; ortutpoBaym 0,50 mum 0,1158 w pactBopa NHZSCN.
PaccuuTaTh MpOIIEHT 10 Macce XJI0Opa B aHATTM3UPYEMOM BEIIECTBE.

4.PaccumTaiiTe, CKOJIbKO TpaMMOB TpwiioHa b morpedyercs mis mpurotosnerus 250 mu 0,05
pacTBopa.

5. PaccuuTaTh KOHIIEHTPAIMIO MT 3KB/J MarHusi B BOJE, eciu npu TuTpoBaHuu 100 M BOIbI
TpUJIOHOM b ¢ XpoMoreHoM 4epHbIM 110 cuHel okpacku monuio 19,20 mu 0,1012 H pactBopa
TpuiioHa b.



Bapuanr 2
1. B yem 3akirouaetcst cymHocTh 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 mwmmwautpoB 0,05000 mH AgNO; moiimer Ha THTpoBanme 20 MII pacTBopa,
nosrydeHHoro pactBopenueM 0,1052 r NaCl B Bozae?

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

koi0e Ha 250 mu. Ha TtutpoBanue 25 mu 3Toro pactBopa m3pacxogoBano 11,20 mu 0,05240 u
2+

pabouero pactBopa TpuioHa b, a Ha TutpoBanue 100 mi (rmocne otaenenus Ca”") momwio 21,65

Mi1. BerancnuTh MaccoBble 101U (B %) Kallblidsg U MarHus B oopasiie.

5. CxonbKko rpaMMoOB TpuiioHa b Hasio B3sTh At npurorosienus 2,5 1 ~ 0,1 H pactBopa?

Kpumepuu oyenxku omeema cmyoenma npu bin0JAHEeHUU KOHMPOIbHOU PAdOmol

Ouenka TpeGoBanus kK 3HAHUAM

OTIIUYHO MPUBEACHBI TOJHbIE MPABUIbHBIE pELICHHUS, OTBETHl TI'PAMOTHO
apryMeHTUPOBAHBI

Xopomo JOMYIICHBI HE3HAYHUTCIIBHBIC IMOTPEITHOCTH IIPHU OTBECTAX HA BOIIPOCHI,

aprymeHTanus Oblia He OJTHON

YIOBJIETBOPUTENIbHO | B oTBeTax Ha HEKOTOPBIE BOIIPOCHI JOMYILEHbI IpyOble OMNUOKH, YacTh
BBIBOJIOB HE apIr'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HeyzaoBieTBoputenbHo | OTBerl Ha 50 wu Oosiee % BOMPOCOB OMIMOOYHBI, OOJBIIUHCTBO
BBIBOJIOB HE ApI'yMEHTHPOBAHBI WM APTYMEHTHUPOBAHBI HENIPABUIBHO

Ilpumepnuie 6apuanmol mecmogvix 3a0aHU
Tecr 1
1.B 4eM CyIIHOCTH FPABMMETPUYECKOI0 METOAA AHAJIN3A.

1. Onpenenenne KOJIMUYECTBEHHOTO COJIEPAKAHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHCHMSIX.
2. OnpeneneHue 00HEMOB KaK OMPEIEIIEMOTO BEIIECTBA, TaK U PearcHra.
2. KakuMu cTagMsiMi XapakTepudyercsl KpHCTAJIH3ALMA.

1. OGpa3oBaHMEM 3apOJBIIIEBHIX IEHTPOB KPUCTAITU3ANH U JAJIbHEUIIIMM UX POCTOM;
2. OO6pa3oBaHHEM MEJIKHMX KPUCTAJIJIOB M POCTOM KPYITHBIX.
3.Yro siBasieTcS NPABWIBHOCTHIO aHAIN3a?
1. Pa3HOCTBh MEXTy MOJIyYEHHBIMH PE3yJIbTaTOM U UCTUHHBIM WM Haubojee JOCTOBEPHBIM
3HAYCHUCM.
2. OtHOIIEHNEe a0COMOTHON OMMOKN K UCTUHHOMY 3HAUYCHHIO.
4. TaTp - 3TO:




1. ©=My5a/My s 100%
2. CM:n/V
3. T=m/V
5. YTo Takoe NHAMKATOPHOE OINHOKA TUTPOBAHUSA?
1. HOFpeLHHOCTL, KOTOpas BbI3bIBACTCA HCCOBIIAACHUECM IMOKA3aTCIId TUTPOBAHUSA
HCIIOJIb3YEMOr0 HHIMKATOPA ¢ BEJIMYUHOU pPH B TOUKE SKBUBaJICHTHOCTH.
2. Okpacka MeHseTCs B OIIPENEIsieMOM NHTEpBalle 3HaueHui pH He cTporo B Touke
9KBHUBAJIEHTHOCTHU.
6. TurpuMeTprYecKUii MeTO/ aHAIHU32 OCHOBAH HA OMNpeaeTeHUM:
a - Macchl UCCIEYEMOrO BEIECTBA;

0 - oObeMa peareHTa, U3pacX0OBAHHOTO HA PEAKIMIO C UCCIICYEMbIM BEIIECTBOM;
B - KOJIMYECTBEHHBIX M3MCHEHUH (DU3HMUYECKUX CBOWCTB CHCTEMBI

7. MOMEHT IKBUBAJIEHTHOCTH B KOMILIEKCOHOMETPHH YCTAHABIMBAETCS € MOMOIIBIO:
a- JakMycoBoil Oymaru;  0- peHondTanenHa; B- METAJUIOXPOMHBIX HHIHKATOPOB
8. KosnuecTBo cBsi3eii ¢ koMILIeKcoo0pa3oBaTeieM Ha3bIBAIOT:

a- TUAPATHBIM YHUCJIIOM;
0- KOOPpAWHAOWUOHHBIM YUCIIOM;
B- YU CJIOM 3aIlIOJTHCHUA

9.B KOMIUVICKCOHOMETPHH B KAa4YeCTBE JJUTaHIa Yalle BCEro MuCroJab3yrT:

a- aMMHaK
0- 11aBesIeBYIO KUCIIOTY
B- TPWIOH b
10. O0pa3yomeecsi KOMILIEKCHOE COeJMHEHUE HHAUKATOPA ¢ KATHOHOM MeTaJllIa MeHee
MPOYHOE , YeM KOMILIEKC 3TOr0 ke MeTa/iia ¢ TpPuI0HOM b, modaromy Tpuiion b

BBITECHSIET HHIMKATOP € COOTBETCTBYIOIIMMH M3MEHEHUSIMH IIBETOB M0 YPABHEHHIO:
a- MeInd + H,T? <> MeT” +HInd® + H™;
6- Melnd + H,T* <> MeH,T* +Ind” +
B- MelInd™ + NaoH, T <> MeHT +2Na" + H* +Ind*
11. B ocHOBe MeTO1a HEMTPAIU3ALMH JICKHUT XUMHYECKasl peakuus:

1) OKHCITUTENbHO-BOCCTAaHOBUTEIIbHAS

2) KOMIUIEKCOOOpa30BaHuUs

3) ocaxneHus

4) KHUCJIIOTHO-OCHOBHOT'O B3aUMOJICHCTBUSI.



Tect 2
1. Kosin4yecTBO 0ocaauTelh

1. Omnpenpensiercs conepKaHHEM ONPEACTIEMOT0 dJIEMEHTA B UCCIIEAYEMOM BEIIECTBE, U OT
BEJIMYMHBI HABECKU aHAJTM3UPYEMOTO BEIIECTBA.
2. OmpenensieTcss 00bEM UCCIETYEMOT0 PacTBOpa.

2.@axkTopbl, BAUSIONIE HA (POPMY M CTPYKTYPY OCaJKA.

1. TemmniepaTypa, MOPSIAOK U CKOPOCTh OCAXKJICHUE PA3IMYHBIX COJIEH B PaCTBOPE.
2. KoHneHTpanusi, CKOpoCcTh, IPUPO/Ia PEarupyroIero. BemecTBa.
3. Yto aBJIsIeTCA TOUYHOCTHIO aHAJIHU3a?

1. Pa3HOCTh MEXTy MOJIyY€HHBIMH PE3yJIbTaTOM U UCTUHHBIM WM Haubosee
JIOCTOBEPHBIM 3HAUECHUEM.
2.0t1Ho1ieHre abCOoNMIOTHON OMMOKH K ICTUHHOMY 3HaYEHHUIO.
4. HopmaibHasi KOHIEHTPALUS ITO:

1. Cy=n/V
2.Cn=nIMyp.yy
3. Cu=m/5V
5. Yo Takoe xpoModopbl U AyKCOXPOMBbI?

1. Oxpacka opraHU4YeCKON COETMHEHHUI 3aBUCUT OT HAJIMYHUSA B UX MOJICKYJIaX
«HOCHTEJISIMU LIBETAY.
2.BermiecTBa yCHJIMBAIOIINE HHTEHCUBHOCTh OKPACKH.
6. B 0CHOBe KOMIIJIEKCOHOMETPHU JIEIKUT PeaKus:

a- HeﬁTpaﬂHSaHHH; o- OCaXICHUA, B- KOMHJ’IeKCOO6paBOBaHI/I$I
I'- OKHCJICHHUA-BOCCTaAHOBJICHHUA
7. KoMIjieKCHbIE COeIMHEHUS COCTOAT U3 KOMHJ’[EKCOOﬁpZBOBaTeJ'lﬂ (IIeHTpa.]'lI)HOFO aTOMa)

H JINTAH10B. KOMI’[J’IGKCOOﬁpaS)OBaTeJ'II) N JIMTAHAbI COCTABJIAIOT:

a- BHELIHIOW cepy; O- BHyTpeHHIOI0 chepy; B- ruapaTHyIo chepy
8. HucJio cBsi3eil JMranaa ¢ KOMILIEKCO0O0pa3oBaTe/ieM Ha3bIBalOT:
a- JJUTaHIHOCTBIO; 0- JIEHTaTHOCTHIO; B- MOJIEKYJISIPHOCTBIO
9. Tpuaon b (Na;H,T) nucconuupyer B BOJHOM pacTBope:
a- NagH, T — 2Na* + 2H" + T%;
6- NaoH, T <> 2Na™ + HoT, HyTY «oH + HT®
B- NaoH, T <> 2Na" + 2H" + T*
r- NagH, T — 2Na™ + HoTZ, HoT? <> H + HT

10. Ecin Tpuiion b o0pa3syer ¢ kaTHoOHOM Me?* Goaee NPOYHOE COeJMHEHHUE 110 CPABHEHHIO
¢ KoMITekcoM Me” ¢ MHIMKATOPOM, TO IIPHMEHSIIOT:



a- METOJ MPSIMOTO TUTPOBAHMS,
0- MeTOo1 0OpaTHOTO TUTPOBAHMS,;
B- TUTPOBAHHE 3aMECTHUTEIIS

11. TurpoBaHue- 3TO:

1) koHTpONIHpyEeMOe T0OaBIeHHE pabodero pacTBopa (TUTPaHTa) K aHAIM3UPYEMOM CHUCTEME
2) no6aBiieHHE pacTBOPa aHAIIM3UPYEMOI'O BEILIECTBA K pACTBOPY U3BECTHOM KOHILIEHTPAIUU
3) mpou3BoOIBHOE T0OABICHUE CTAHAaPTHOTO PACTBOPa B MPUCYTCTBHU UHAUKATOPA JI0
W3MEHEHUS OKPACKH.
Tecr 3

1. TpedoBanme npeabsiBisieMble K BecOBOi gopme:

1. Maias pactBopumoctb He 6oee 1-107-10"moub/1.0canok nomkeH GbITh
KPYITHOKPUCTAJITHYCCKHM.
2. TodHOE COOTBETCTBHE COCTaBa XUMHUYECKOH (hopMyJie, TOCTATOYHAS XUMHUYCCKast
YCTOMYUBOCTb.
2. J1sisi moJTy4eHusi KPYMHOKPHUCTAIINYECKHX 0CATKOB, HEO0X0IUMO:

1.OcaxieHne BeCTH U3 OTHOCUTEIBHO Pa30aBICHHBIX PaCTBOPOB, H3 FOPIYHX
PacTBOPOB IIPUIIUBATD. OC&I[I/ITCJ'II) IOCTCIICHHO ITPU MOMCIINMBAHUEC IMOJTYYCHHBIC
OCa/IKU JIOJDKHBI HEKOTOPBIE BPEMS IOCTOSITh.
2. OcaxJeHne BECTH U3 KOHIICHTPAILUN PACTBOPOB M3 TOPSYNX PACTBOPOB, OCATUTEIh
MPUIMBATh BEIIECTBA, CIOCOOCTBYIOIINE OCAIKA.
3. Kakyio omin0Ky Ha3bIBalOT a0COTIOTHOM ?
1. Pa3HOCTh MEX/y MOJTYYEHHBIMU PE3YJIbTATOM M UCTUHHBIM WM Hanbosee
JAOCTOBCPHBIM 3HAYCHUECM.
2. OtHouleHne a0COMOTHON OMMUOKN K HCTUHHOMY 3HAYEHHUIO.
4. MoJsiibHasi KOHIIEeHTPAIUs ITO:
1. ©=Mypa/M,pe 100%

2. CM:n/V
3. Cn=n/My.zs

5. Kakmue pakTopsbl BJAMAIOT HA NOKA3AHUSA HHAUKATOPOB?
1. Oxpacka nHAMKATOpA JOJKHA OBITH XOPOIIO 3aMETHOM, I[BET HHAUKATOPA
JIOJIKEH Pe3K0 U3MeHseTcsl B HeOoblioM uHTepBasie pH, nsmenenue
OKPACKH JIOJKHO ObITh 00pPaTUMBIM.
2. OuKCUpOBaHHE TOYKH SKBHBAJICHTHOCTH.
6. UccaenyeMbIM pacTBOPOM B KOMILIEKCOHOMETPHH SIBJISIETCS] PacTBOP:

a- KUCJIOTBI; 0- menouu; B- COJIU
7. KommiekcooOpa3oBaTeJib M JIMTAHABI CBSI3AHbI:

a- TOHOPHO-aKLENTOPHOU CBA3BIO;

0- MOHHOM CBS3bBIO;

B- BOJIOPOJIHOM CBA3BIO



8. lncconuanus B BOAHBIX PACTBOPAX KOMILJIEKCHBIX COeIMHEHU HA BHYTPEHHIOI0 U
BHEIIHIOK c(hepbl MPOUCXOAUT MO THILY:

a- CUJIbHBIX JIEKTPOJIUTOB;
0- c1aOBIX AIEKTPOJIUTOB;
B- TOJIBKO MPU HATPEBAHUH
9. B BogHOM pacTBOpe ¢ KaTHOHAMHI Me>" mpPOMCXOIMT MpoIece, OMMChIBAEMBbIii

YPaBHeHHEM::
a- Me”" + HoT” — MeT” + 2H';
6- Me”* + NapH,T <> Me H,T + 2Na* ;
B- Me”* + H,T? — MeHT + H*

10. PacyeTbl B KOMILJIEKCOHOMETPHUHM NPOBOASATCS HA OCHOBE:

a- CJIEJICTBHS U3 3aKOHA SKBUBAJIEHTOB, T.€. YUCJIO MOJIb SKBUBAJICHTOB TPUJIOHA b 1
OIIPENIENIIEMOr0 BEIIECTBA PABHBI;
0- paBeHCTBa 00BEMOB PACTBOPOB TpUJIOHA b 1 onpenensieMoro BemiecTsa;
B- PaBEHCTBA KOHLEHTpalMii pacTBOPOB TpuioHa b u onpexnensemoro BeuecTsa
11. KonuvecTBeHHbIEe pacyeThbl P TUTPOBAHMHU OCHOBBIBAIOTCH HA 3aKOHE

1) coxpaHeHus: Macchl
2) SKBUBAJIEHTOB
3) MOCTOSIHCTBaA cocTaBa

Tect 4
1. TpeOoBanue npeabsBJsieMble K OcakaaemMoii popme.

1.Manas pacTBOpUMOCTH HE OoJiee 1-107-10®monb/1.0canok xomKeH GBITh
KPYNHOKPUCTAJUTMUECKHM.
2.To4yHOE COOTBETCTBHUE COCTaBA XUMHUUECKON (hopMyJie, JOCTaTOUHASI XUMUYECKast
YCTOMYUBOCTb.

2. Kakue omun0ky Ha3bIBaeTCsl CHCTEMATHYCCKMMH CIy4aHHbIMH?

1. Omubka MOXET UMETh Pa3MEPHOCTb U3MEPSIEMbIX BEJIMYMH HEM30EKHBIM IPH
JTI000M OTIpE/IETICHHH.

2. Ilpu mpoBeneHuu aHanM3a nmpooObl B pa3HbIX JabopaTopusx. [lorpenrHocTy, oJMHAKOBbIE
I10 3HaKy U BIUSIOLINE HAa PE3yJIbTaT B CTOPOHY €r0 yBEJIIMYEeHHUs], TUOO0 B CTOPOHY
YMEHBIICHUS.

3.9T0 siBJIsAETCH YyBCTBUTEIbHOCTBIO aHAIM3A?

1.MuHumanbHas onpeenseMasl KOHIIEHTpallKs BEIIECTBa.
2.BAN30CTh NMOIy4aeMoro pe3yibrara K MCTHHHOMY.
3. XapakTepucTuka BOCIPOU3BOAMMOCTh OMPEACIICHUS OT ONbITA K OMBITY.

4.IlpoueHTHAsi KOHIEHTPALMS 3TO:

1. ©=Mype/Mppa 100%



2.CM:n/V
3. Cm=n/M;_z,
5.YT1o0 Takoe moka3zareiib, 1 KAaKOro ero 3HaueHue turpopanue pH?

1.Bennunna pH, npu KkoTOpo# 3akaHYMBAIOT TUTPOBAHUE C IAHHBIM
WHJIUKaTOPOM.

2.MutepBan Mexay AByMs 3HaueHUsIMU pH, B KOTOpoM OyJeT MpOUCXOAUTh
MOCTENEHHOE U3MEHEHUE 1IBETa MHIUKATOPA

6. PabounmM pacTBOpOM SIBJISAIETCS PACTBOP:
a- [IEeJI0YH; 0- KOMIUIEKCOHA; B- KUCJIOTBI

7.Eciu BHYTpeHHss cepa uMeeT 3apsi/l, TO B COCTAB KOMILIEKCHOTO COeTMHEHHS BXOIAT
NMPOTHBOMNOJI0KHO 3apsizKeHHbIe HOHBI, KOTOPbIE COCTABJISAIOT cepy:

a- BHEIHIOIO; 0- BHYTPEHHIOIO; B- THUJIPATHYIO
8. lucconuanus BHyTpeHHeil cepbl NPOUCXOIUT:

a- HeoOpaTUMo;
0- 00paTUMO U CTYyIEHYATO;
B- [10]1 JICHCTBUEM AJICKTPHUUECKOTO TOKA

9.B KOMINUIEKCOHOMETPHUH OIPEACJICHHUE 00JILIINMHCTBA KATHOHOB MPpOBOAAT OOBIYHO B:

a- HEUTpaJIbHOU CpeliE;
0- B arleraTHOM Oydepe ,
B- B aMMHavyHOM Oydepe

10. TpuioHOMeTpHS HCNOIb3YyeTCs A5 ONpeleeHus:
a- o011eil ’KeCTKOCTH BOJIbI,
0- cozepkaHus KUCIOTHI B MOYE;
B- COJIEpKaHUs LIEJIOUU B KPOBU

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

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

1.B 4eM CyIIHOCTH IPAaBMMETPUYECKOr0 METOAA AHAJIN3A.

1. Onpenenenne KOJIUUYECTBEHHOTO COJIEPHKAHUS XUMUYECKUX SJIEMEHTOB B
COCIMHCHMSIX.
2. Onpenenenue 00bEMOB, KaK OMPEIEIIEMOTO BEIIECTBA, TAK U PEarcHTa.
2.@axkTopbl, BAUSIONITE HA (POPMY M CTPYKTYPY 0CaJKA.

1. TemnepaTypa, MOPSIAOK U CKOPOCTh OCAXKJICHUE PA3IMYHBIX COJIEH B PACTBOPE.
2. KoHlieHTpamnus, CKopocTb, MPUPOJIa PEAarupyroiero. BEmecTBa.



3.Kakyro omm0Ky Ha3bIBalOT a0COJIIOTHOM ?

1.Pa3HOCTh M@Ky MOTYYCHHBIMU PE3YJIbTATOM M HCTUHHBIM WJIM HanOoliee
JIOCTOBEPHBIM 3HAYCHHEM.
2.0O1Ho1IeHHEe a0COIOTHON OIMMOKU K UCTHHHOMY 3HAYEHUIO.
4. HopMajbHasi KOHIEHTPAIUS ITO:

1. CM:n/V
2.Cn=nIMyp.yy
3. Cu=m/3V

5 .Kakmue ¢akTopbl BJIUAIOT HA MOKA3aHUS HHAUKATOPOB?

1.Okpacka uHANKATOPA T0JKHA OBITH XOPOIIO 3aMETHOM, I[BET HHIMKATOPA
JIOJDKEH Pe3K0 U3MEHsIeTCsl B He0ObIoM nHTepBasie pH, n3menenue
OKPACKH JIOJKHO OBITH 00paTHUMBbIM.
2.CDI/IKCI/IpOBaHI/IC TOYKH 53KBHUBAJICHTHOCTH.
6. B kauecTBe HCXOHBIX BelIECTB B KOMILIEKCOHOMETPUH MCHOJIb3YIOT XUMHYECKH
YHCTBIE:
a- XJIOpUJ Maruusi; O- TUIPOKCHU] HATPUS;  B- IABEJIEBYIO KUCIOTY
7. BHyTpeHHsis M BHeIIHAA c(epbl CBA3AHBI:
a- TOHOPHO-aKIENTOPHOU CBA3BIO;
0- HOHHOMH CBS3bIO;
B- BOJIOPOAHOI CBS3bIO
8. Juccoumanus BHyTpeHHeiil cepbl yBeJIMYUBAETCA:
a- C MIOHI)KEHUEM TeMIIepaTyphl;
0-c YBCINMYCHHUEM KOHICHTPALUN KOMIIICKCHOI'O COCAUHCHU A,
B- C YBeJIHUEHUEM pa30aBIeHUS
9. B BOAHOM pacTBOpe HHIAMKATOP IPHOXPOM YePHBIil JUCCOLMUPYET B IBE CTYNEHH:
1) NaHzInd - Na" + H,Ind",
2) HaInd™ <> H* + Hind?.
rmocsie dero ¢ katnoHamu Me?* mponcxoauT peaxis:
a- HInd® + Me?* <> Melnd + H';
6- HpInd” + Me®* <> MeHInd + H';
B- NaHInd + Me** <> MeHInd + H" + Na*
10. Ipwm cayyaifHOM nonagaHuy aMMHA4YHOro Oydepa B ri1a3 (1IeJ0YHas cpela) HA/I0
IPOMBITH I'JIa3 00JILIIUM KOJIHYECTBOM XO.]IO}IHOi/i BOJAbI U:
a- HaJIOXKUTh MapJIeBYIO MOBS3KY;
0- MPOMBITH PACTBOPOM COJIBI;
B- IPOMBITH PACTBOPOM OOPHOI KHCIOTHI
11.JKBHBaJICHT BeLECTBA - 3TO:
1) peanpHas yacTUIa BEMIECTBA, KOTOPAas B IAHHOM peaKkIlMy YKBUBAJICHTHA OJTHOMY HOHY
BOJIOPOJIa UJIK OJTHOMY DJIEKTPOHY
2) ycroBHAs YacTHUIlA BEIIECTBA, KOTOPas B TAHHOW peaKkIlMy YKBUBAJICHTHA OJTHOMY HOHY
BOJIOPOJIa UJIK OJTHOMY DJIEKTPOHY
3) peanbpHas UK yCIOBHAs!, KOTOpasi B JAHHOW PeaKIMK SKBHUBAJIIEHTHA OJJTHOMY HOHY
BOJOPOJIa HJIK OJTHOMY DJIEKTPOHY.

Kpumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU MECMOBblX 3a0anuil



Ouenka TpeboBanus K 3HAHUAM

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH INIyOOKO M
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
OTJIUYHO IIOCJIE0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 H3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBIsSETCS C
3aJa4aMM, BOIIPOCAMU M JPYrUMH BHJAaMHM IPUMCHEHHsS 3HAHUM,
IIPUYEM HE 3aTPyAHSIETCS C OTBETOM IIPU BHUJIOM3MECHEHUM 3aJaHMUIA,
IPaBUIbHO OOOCHOBBIBAET IPUHSATOE PEIICHUE.

OLIGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Mare€puall, rpaMOTHO H II0 CYILICCTBY MH3jJara€t €ro, HE OITyCKas
Xopouo CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, IIPABUJIBHO
IMPUMCEHACT TCOPCTUUCCKHUE IIOJOXKCHUA MPHU PEHICHUN IMPAKTUYCCKUX
BOIIPOCOB U 3a4a4, BJIaACCT HGO6XOIII/IMI)IMI/I HaBbIKaMU WU IpUEMaMH HUX
BBIITOJIHCHHU .

OneHka «yJqOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIM OH
MMEET 3HAHMA TOJIBKO OCHOBHOI'O XapaKTepa, HO HE YCBOWI €ro
YAOBJIETBOPUTENIBHO | J€Tajed, JOIYCKAeT HETOYHOCTH, HEJOCTATOYHO IPAaBUIbHbBIC
(GOpMyYIMPOBKH, HapyLIEHUs JIOTHYECKOW MOCIe0BaTeIbHOCTH B
M3JI0KEHUU NPOIPaMMHOI0 MaTEpHalla, UCIBITHIBACT 3aTPYAHEHUS IIPU
000CHOBaHMHU OTBETA.

OHCHKa CHCYHOBJICTBOPUTCIILHO» BBICTABIACTCA CTYACHTY, KOTOpBIfI
HE 3HAeT 3HAYUTEIbHOM YacTH MPOrPaMMHOIO Marepuania, AOIYCKaeT
HCYAOBJICTBOPUTCIIBHO | CYHICCTBCHHBIC OIHI/I6KI/I, HUMECT 3aTpyAHCHUA IIPpHU OTBCTC HAa BOIIPOCHI
u 000CHOBaHUU OTBETOB. Kax IIPaBUIIO, OLICHKA
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
NPOJOKUTh  OO0ydeHHe ©e3  JOMOJHUTENbHBIX  3aHATHH 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.

Ilepeuens éonpocos k 3auemy
3 cemecTp

1. Beenenue. IlpenMer aHaIMTHYECKOW XHMUHU, €€ CTPyKTypa. MeETOI0J0rndecKue
aCIeKThl aHAIMTHYECKOM XUMHUHU; €€ MECTO B CHUCTEME HAyK, CBS3b C MPAKTUKOW. 3HAYEHUE
AHATTUTUYECKON XUMHH B Pa3BUTHUH €CTECTBO3HAHMSI, TEXHUKH, SKOHOMHUKH.

2. OCHOBHBIE aHATUTUYECKHE MPOOJIEMBI: CHIDKEHUE Tpesiena oOHApYKEeHHsI; TTOBBIIICHHE
TOYHOCTH M M30MPATEITHHOCTH, SKCIIPECCHOCTH aHANIM3a; aHalu3 0e3 pa3pyIleHus; JTOKATbHBINA
aHaJn3; TMCTaHUMOHHBIN aHanu3. Buasl ananu3a.

3. OcHOBHBIE »JTamnbl pa3BUTHS AHAIUTHYECKOW XUMHUH. COBpPEMEHHOE COCTOSHHE U
TEHJEHLUMUUA Pa3BUTUS AHAIUTHUYECKOM XHUMHUM: HMHCTPYMEHTAJIM3allMsl, AaBTOMAaTH3alus,
MaTeMaTu3alus, MHUHHATIOPU3alMsl, YBEIMYEHHUE MOIM (PU3NYECKUX METOJOB, MEpPeXo] K
MHOTOKOMIIOHEHTHOMY aHaJM3y, CO3/IaHUE CEHCOPOB U TECT-METO0B.

4. MeTpoJIOrH4eCcKrue OCHOBBI XUMUYECKOTO aHAIN3a

5. OCHOBHBIE CTaIUH XUMUYECKOTO aHanmu3a. BEIOOp MeTo/1a aHann3a U COCTABICHHUE CXEeM
aHanm3a. AOcoMOTHBIE (0€39TaJOHHBIC) U OTHOCUTEIbHBIE METOMBI aHAIM3a. AHaTUTHYCCKUN
curnan u nomexu. O6beM nHGOpPMaIIMK B aHATUTUIECKOM CUTHAJIE.

6. OCHOBHBIE XapaKTEPUCTUKN METO/A AHAJIN3A: IPABUIBHOCTh U BOCIIPOU3BOAUMOCT,

7. Knaccudukanus norpemHoctei ananmza. CUCTeMaTHUECKUE U CITydaifHbIe TIOIPEIIHOCTH.
[TorpemHoCcTH OTAENBHBIX CTAMN XMMUYECKOTO aHaIu3a.

8. CriocoObl MOBBINICHUs BOCIPOU3BOJAUMOCTH W TPAaBUIBHOCTH aHanmu3a. OpraHu3aius u
METOJIOJIOTHUS  METPOJIOTMYECKOr0 OOecredeHus JesTebHOCTH aHAJIMTUYECKON  CIyXKOBbl.




AKKpenuTanusi ~ aHanUTHYeCKUx — Jaboparopwii. IloBepka — ammapaTypel, — aTrTecTanus
HECTaH/IaPTHBIX CPEICTB U3MEPEHUN 1 METOAMK aHATU3a.

9. Tumbl XUMUYECKHX PEaKIfil U MPOIECCOB B AaHATUTHYECKON XMMUH.

10. KoHcranTsl paBHOBecus peakiuil U mpoueccoB. COCTOSHHE BEUIECTB B HMICAIBHBIX U
peanbHbIX cucreMax. CTpykTypa pactBoputesieil U pactBopa. ConbBaTanus, HOHU3ALUA,
mucconuanus. [loBeneHue 3JeKTPOIUTOB U HERNIEKTPOIUTOB B PACTBOPAX.

11. Teopus [ebas-Xiokkensa. Koadpounuents: axtuBHOCTH. KOHIEHTpaIoHHBIE
KOHCTaHThl. OmnucaHue CIOXHBIX paBHOBecuid. OOmas W paBHOBECHAs KOHLEHTPALUU.
Y ci10BHBIE KOHCTAHTBI.

12. KucnotHo-ocHoBHble peakiuu. CoBpeMEHHBIE TMpPEACTAaBICHUS O KHUCIOTaX U
ocHoBaHusx. Teopust bpencrena-Jloypu. PaBHOBecue B CUCTEME KHUCIIOTa - COIPSIKEHHOE
OCHOBaHHUE 1 pacTBOpUTENb. KOHCTaHTHI KUCIOTHOCTU M OCHOBHOCTH.

13. BuwusiHue npupoasl pacTBOPUTENS HA CUITy KUCIOTHI U OCHOBaHMs. HuBenupyromuii u
muddepernupyomui 3pHeKT pacTBOPUTEIS.

14. KucnoTHO-0CHOBHOE paBHOBECHE B MHOIOKOMITOHEHTHBIX CUCTEMAX.

15. Bydepubie pacTBopbl U uX cBoiicTBa. bydepnas emxocts. Briuncienus pH pactBopos
HE3apSDKEHHBIX M 3apPSHKEHHBIX KUCIOT U OCHOBAaHWU, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHUU,
CMECH KHUCIIOT U OCHOBAHUHU.

16. Peakuuu koMmIuiekcooOpa3zoBaHus. THITEI KOMIUIEKCHBIX COCIMHEHUH, MUCIOIb3yEeMbIX B
aHanutuyecko xumuu. Kiaccupukanus KOMIUIEKCHBIX —COCIMHEHUH 1O  XapakTepy
B3aMMOJCHCTBUSL METAJUI-JIUTaH[, [0 OJHOPOAHOCTH JIUTaHJa W LEHTPaJbHOIO HOHA
(komIuIeKcooOpa3zoBaress).

17.CBolicTBa  KOMILICKCHBIX  COCIHMHCHHMI, HMMCIOIIHE  AaHAJIUTHYECKOEC  3HAUYCHHEC:
YCTOHYUBOCTH, PACTBOPUMOCTH, OKPACKa, JIETYyYEeCTh.

18. Crynenuaroe koMIiekcooOpa3oBanue. KonmnuecTBeHHbIE XapaKTEPUCTUKH KOMIUIEKCHBIX
COCTMHEHUI: KOHCTaHThl YCTOMYMBOCTH (CTymeHYaTble W o0mmue), (QyHKuus oOpa3zoBaHHS
(cpemnee JnWraHAHOE 4YHCIO), (YHKIHMS 3aKOMIUIEKCOBAHHOCTH, CTENEHb 0O0pa3oBaHUSs
KOMILJIEKCA.

19. daxTopsel, BAUSIOUIME HA KOMIUJIEKCOOOpa3OBaHUE: CTPOCHHE LEHTPAJIBHOTO aroMa Hu
JUTaHAa, KOHUEHTpalus KOMIIOHEHTOB, pH, wHOHHag cuna pactBopa, TeMIiepaTypa.
TepmonuHaMuueckass 1 KHHETUUECKasi yCTOMYMBOCTh KOMIUJIEKCHBIX COSUHEHUH.

20. BnusHHE KOMILIEKCOOOPa30BaHMs Ha PACTBOPUMOCTh COSAMHEHUN, KUCIOTHO-OCHOBHOE
paBHOBECHE,  OKHCIMTEIbHO-BOCCTAHOBUTENIbHBI  MOTEHIMAJ  CUCTEM, CTaOMIIM3alLUIo
pa3IMYHBIX CTeNeHell OKuCIeHHus 531MeMeHTOB. CrocoObl MOBBIIIEHUS YYBCTBUTEIHHOCTH U
M30MPaTeIbHOCTU aHAJIN3a C UCOJIb30BAaHUEM KOMILIEKCHBIX COEIMHEHUH.

21. OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU. DJIEKTPOAHBIM MOTEHIMAN. YpaBHEHUE
Hepucra. CtanaapTHbIi U popManbHbBIN MOTEHIHAIIBI.

22. CBsI3b KOHCTaHTBI PABHOBECHSI CO CTaHAAPTHBIMU MOTEHUManaMu. HanpaBnenue peakuuun
OKHCJICHHS M BOCCTaHOBJEHHs. DakTopbl, BIMSIONIME Ha HANpPaBIEHUE OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakiui. [loHATHE O CMemaHHBIX NOTEHHHANaX. MexaHUu3Mbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIL.

23. [Iporecchl ocaxkaeHus U coocaxieHus. PaBHoBecue B cuctemMe pacTBop - ocaiok. Ocaaku
1 ux cBoiicTBa. Cxema oOpa3zoBanms ocanka. Kpucrammmaeckue u amop(HbIe OCaaKH.

24. YcnoBusl TONYYEeHHUS KPUCTAIUTMYECKHX ocaikoB. ['omoreHHoe ocaxnenue. CrapeHue
ocanka. [lpuumnbl 3arpsisHeHus ocaaka. Kiaccudukanus pa3iavyuHbIX BHUAOB COOCAXJEHUS.
[TonoxxutenpbHOE U OTPHUIIATEIHHOE 3HAUCHUE SIBICHUS COOCaXACHUS B aHanm3e. OcoOeHHOCTH
o0pa3oBaHMUsl KOJIJIOUJHO-TUCHEPCHBIX CcHUCTeM. lVcronb30BaHHE KOJUIOMAHBIX CHUCTEM B
XUMUYECKOM aHaIH3E.

25. .MeToabl 0OHApYKEHUS U UICHTU(DUKAITIN

26. 3amauym 1 BEIOOP MeTOZa OOHAPYKEHUS U UACHTU(PHUKAIIMKA aTOMOB, HOHOB U XUMHYECKHX
coenmuHEeHUH. J[pOOHBIN M CUCTEMaTUYECKUI aHATTH3.

27. ®u3ndeckue METOIbI OOHAPYKEHUS M UACHTU(DUKAIIMA HEOPTAHUUYECKUX U OPTaHHUECKUX
BEIIECTB. MUKpPOKPUCTAUIOCKOITMYECKUN aHalln3, MUPOXUMHUYECKHI aHalmu3 (OKpallnBaHUE
TUTAMEHHU, BO3TOHKA, 00pa3oBaHUE MEPIIOB).



28. KamnenbHblil aHanu3. AHaIN3 pacTHpaHUEM OPOIIKOB.

29. Mero/ibl BbIJICNICHUS, PAa3ACTICHUS U KOHLIEHTPUPOBAHUS

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

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

32. Xpomarorpaduueckue meronnl aHanusza. Kmaccuduxamus meronon. KauecTBeHHBIN u
KOJINYECTBEHHBIN XpoMaTorpapuuecKuil aHaims.

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

34.KunkoctHas xpomarorpadus. Bumbl )kuIKocTHON XpoMaTorpadum.

35. HonooOmennast xpomatorpadus. CtpoeHune u (U3HKO-XUMHUYECKHE CBOHCTBA
MOHOOOMEHHUKOB..

36. IlnockoctHast xpomarorpadus. OOmue npuHOUIEL pasaeneHus. CrocoObl MomydeHus
IUIOCKOCTHBIX XpoMarorpamm. PeareHTBl s uUX TOposiBICHUS. Dbymaosicnas xpomamocpagus.
Mexanusmbl pasaenenus. l[logsuxuble ¢asbl. [IpeumyiectBa U HenocTaTku. 1oxKOCIOUHAA
xpomamoepaghusi. Mexanuzmbl paznenenus. CopOeHTbl u moABMXKHBIE (a3pl. Obnactu
NPUMEHEHUSI.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kputepun orBeta

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHHOJIOTUHI u OCHOBHBIX MIOHSITHIA; TEOPETUIECKHUX
3aKOHOMEPHOCTE; (haKkTHYeCKUX JTAHHBIX; 00CTOSITETHLHBIMH,

JIOTMYECKUI U TpaMOTHBIN OTBET BO BpeMs CAAYM 3aueTa; y/AeIbHbII Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3auTteno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLTMOOUHBINA OTBET HA
3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUN —
6onee 50%.

Hepeueub 60NPOCO6 K IK3AMEHY

4 cemecTp

l.I'paBumerpuuecknii  meron  a”anusa. CyniHOCTP  I'PaBUMETPUYECKOIO  aHAJIM3a,
MpeuMyIlIecTBa U HeIOCTaTKH Merofa. IlorpemHocTy B rpaBUMeTpuUYeckoM aHanuze. Oomas
cxemMa onpeneneHuif. TpeGoBaHus K ocaxaaeModl U TpaBUMeTpUYEcKOH  opmam.
TepmorpaBuMeTpUYECKNN aHATIN3.

2. Meronsl TuTpUMeTpUUecKoro anainusa. Knaccuduxanus. TpeboBaHust, mpeabsBiIsieMble K
peakuMu B TUTPUMETPUYECKOM aHaiu3e. Buapl TuTpumerpudeckux onpeaeiaeHuid. CrocoOsbl
BBIPAXEHUS KOHLIEHTPALM pacCTBOPOB B TUTPUMETPUHU.

3. KucnorHo-ocHoBHOe THTpOoBaHue. [locTpoeHne KpUBBIX TUTPOBAHUAKHMCIOTHO-OCHOBHOE
TUTPOBAaHUE B HEBOJHBIX cpefax. KucI0THO-OCHOBHBIE MHAMKATOPBHI.

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




5. Meronpl OKHCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTpoBaHus. llepMaHranaromerpus.
Onpenenenne xene3a(ll), mapranma(ll), okcanaros, nepokcuaa Bo10poa, HHTPUTOB.

6. Monometpust n nonumerpusi. Cucrema MOA-UOJU KaK OKHUCIUTENIh MM BOCCTAHOBHUTEINb.
Onpenenenne apceHUToB, apceHaroB, xkene3a (III), menu(Il), ramoreHu -MOHOB, TIEPOKCHUIOB,
KHCJIOT.

7. bpomaTtomeTpusi, ILEpUMETpHs, BAHAZATOMETPUs, TUTAHOMETPHS, XPOMOMETPHUS.
IlepBuunble ¥  BTOpUYHbIE cTaHAapThl. lMcnone3yemble uHAaukaropel. OmnpexneneHue
HEOPraHMYECKUX U OPraHUYECKUX COEAUHEHU.

8. OcagurenbHOE TUTPOBAHHE.

9. KoMiiekcomeTpuueckoe TUTPOBaHUE. DIIEKTPOXUMUYECKHE METOIbI aHAJIN3A.

10. Iorenumomerpust. [pssmas norenmomerpusi. M3mepenue norennuana. O6paTumbie
U HeoOpaTUMble OKHCIIUTEIIbHO-BOCCTAHOBUTENbHbBIE CHCTEMbl. VHAMKATOpHBIE 3JEKTPOJIBL.
HNonomerpus. Knaccudukanus MOHOCEIEKTUBHBIX JJIEKTPOIOB. XapaKkTepuUCTUKU
HMOHOCEJIEKTUBHBIX 3JICKTPOJOB: 3JIEKTpoaHast (PYHKIHUS, KOI(DDUIHMEHT CEIEKTUBHOCTH, BpEMs
orknuka. [Ipumepsl mnpakTuyeckoro npumeHeHus: noHomeTpuu. Omnpenenenue pH, noHOB
IIEJ0YHBIX METAJUIOB, FAJIOT€HU I-MOHOB.

11. Ilorenuuromerpuyeckoe TuTpoanue. Kynonomerpus

12.Bonbramnepomerpus.  Amnepomerpuyeckoe — TUTpoBaHue.  CylIHOCT  MeEToja.
WuaukaTopHble 25eKTposbl. BbiOop moTeHIMana WHAUKATOPHOTO 3JeKTpoja. Buabl KpUBBIX
TUTPOBAHUS.

13. CHexkTpocKONMYECKHEe METOAbl aHaIH3a. CrekTppl aToMOB. XapaKTepUCTUKA
CHEKTPAJIbHBIX JIMHUM: [T0JI0’)KEHHE B CIIEKTPE, UHTEHCUBHOCTbD, MOJIYILIUPHHA.

14. Metoasl aTOMHOM ONTUYECKON CIIEKTPOCKOMUUA. ATOMHO-3MHUCCHOHHBIA METO/I.

15. Cnekrporpadguueckuii 1 CHEKTPOMETPUYECKHI METOJbl aHajau3a, UX OCOOEHHOCTH,
obOnactu mnpumeHeHHs. KauecTBEHHBI W KOJIMYECTBEHHBIH aHAIW3 METOJOM SMHUCCHOHHOMN
cnekTpoMmeTpun miuameHd. OCHOBHas ammaparypa: clieKTporpadsl, KBaHTOMETpbl. [lnamMeHHBIE
dortomeTpbl U creKTpoPoToMeTphl. MeTposornueckue XapakTepUCTHKU M aHaJIUTHUYECKHe
BO3MO>KHOCTH.

16. Teopus u npakTuka mpo60oTOOpa U MPOOOTIOATOTOBKU

17. OcHoBHBIE crocoOBI MepeBoja MpoObl B (GopMy, HEOOXOAMMYIO Ul JAAHHOTO BHIA
aHaJM3a: pacTBOPEHHE B pa3IMUHBIX CpeJax; CIEKaHue, CIUIaBJICHHE, Ppa3JIOKEHHE IOoJ
JIeCTBUEM BBICOKMX TEMIIEpaTyp, JaBJIEHUs, BBICOKOUYACTOTHOIO pa3psiaa; KOMOWHUpPOBaHHE
pPa3IUYHBIX NPHUEMOB; OCOOEHHOCTH pa3ioXEeHHs OpraHudeckux coeauHeHuil. CrocoOsl
YCTpaHEHUS U yueTa 3arps3HeHUi U OTepb KOMIOHEHTOB IpU MPOOONOATOTOBKE.

18. OcHoBHBIEC 00BEKTHI aHANMN3a. OOBEKTHI OKPYIKAIOIIECH CPEIbl: BO3YX, IPHPOTHBIC H

CTOYHBIE BOJIbI, aTMOC(EPHBIE OCAJIKH, TIOYBbI, JOHHBIE OTIO0XKEHUS.

19. CneunanbHble OOBEKTHI aHANNM3a: TOKCUYHBIC W PAJIMOAKTHBHBIC BEIIECTBA, TOKCHHEI B
MUIIEBBIX MPOAYKTaX, HAPKOTUKH, B3PbIBUATBHIE U JIETKOBOCIUIAMEHSIOLIMECS BEIIECTBA, Ia3bl,
KOCMHUYECKHE OOBEKTHI.

IIpumepsl 3K3aMeHAMOHHBIX ONJICTOB

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omiaer Ne 1

[To kypcy «AHaauTHYeCKasi XMMHI»

IJIS CTYVIEHTOB 3 KVpCa CHEeHHAJLHOCTH « XUMUA (0aK)»




Bonpocbl. 1.  OcHoBHblE aHaNWTHYECKHWE MPOOJIEMBI: CHIDKEHUE TMpeneia OOHapYKEHUS;
MOBBIIICHHE TOYHOCTH M M30MPaTEIbHOCTH, SKCIPECCHOCTH aHau3a; aHaIU3 0e3 pa3pylICHHS;
JIOKaJIbHBIN aHAJIW3; JUCTAHIIMOHHLIN aHanu3. Buasl ananusa.

2. KoHcTaHnThl paBHOBecHs peakiuidi u mporeccoB. COCTOSHHE BEIIECTB B HJACAIBHBIX U
peanbHbIX cuctemax. CTpykTypa pactBoputesnet u pactBopa. ComnbpBaranus, HOHH3ALUS,
nuccormanys. [ToBeneHue 3JIeKTPOITUTOB M HEXJIEKTPOIMTOB B pacTBOpax.

3. Xpomarorpadpuueckue wmeroapl aHanmm3a. Kmaccuduxarmms wmeromoB. KauecTBeHHBIM u
KOJIMYCCTBEHHBIN XpoMaTorpaduuecKuii aHaju3.

buner paccMoTpeH u yTBEpKACH Ha 3aceqaHuy KaQeapbl

3aB. kadenpoii, mpodeccop A.M.CanamoB

UHT'YIHICKUA T'OCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

ITo kypcy «AHAJIUTHYECKAA XHUMHA»

IJIFA CTYIEHTOB 3 Kypca CHEeNHAJLHOCTH «XUMHA (0aK)»»

Bonpocbl.1. OcHOBHBIE 3Tamnbl pa3BUTHs aHATUTHYECKOM XuMuM. COBpPEMEHHOE COCTOSHUE U
TEHACHIIMM DPA3BUTUSA AHATUTHUYECKOM XHMMHUU: HWHCTPYMEHTAJIM3alus, aBTOMAaTU3aLus,
MaTeMaTu3alus, MUHHUATIOpU3alMsl, YBEIMYEHHE [0JIU (PU3MUYECKHX METO/IOB, MEpexon K
MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3JaHUE CEHCOPOB U TECT-METOJI0B.

2. Teopust [leGas-Xiokkens. KoadduumenTtsr aktuBHOCTH. KOHIIEHTpalMOHHBIE KOHCTaHTHI.
Onucanue CIOXHBIX paBHOBecHid. OOmas W paBHOBECHAass KOHILIEHTPALMH. Y CJIOBHBIE
KOHCTaHTBHI.

3. HonooOmennas xpomarorpadus. CrpoeHne H  (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-GamnpHas MIKaga ITokazatenu Kpurepuu

(ypoBeHb
OCBOCHHS)

OTnyHO 1. TMomrora wusnoxeHus | CTyqeHTOM JaH TIOJHBIM, B JIOTHYECKOM

(TIOBBITIEHHBIH TEOPETHYECKOTO MOCJIEIOBATEIbHOCTH Pa3BEPHYTHIM OTBET

YPOBEHB) Marepuaa; Ha TIOCTaBJICHHBIM  BOMpOC, TlI€ OH

2. Tlonmnora U | IPOAEMOHCTPUPOBA 3HAHUS TpeAMeTa B

MPaBUILHOCTh MOJITHOM O00beMe Y4YeOHOM MpPOTpPaMMBI,

perieHus JIOCTaTOYHO rIIyooKo OCMBICIIMBACT

MPAKTUYECKOTO JIACLIUIUINHY, CaMOCTOSATEIIBHO, i

3aJ]aHM; MCYEPIIBIBAIOIIE OTBEYACT Ha




Xoporo
(6a30BbIi
YPOBEHD)

Y noBneTBOPUTEND
HO
(ToporoBbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMUpOBaH)

o1

. I[IpaBunpHOCTE W/WIH

apryMEHTUPOBAHHOCT
b M3JI0KEHUS
(TmocienoBaTeIbHOCTD
JIEHCTBHIA ),

. CaMOoCTOSTETbHOCTD

OTBETA;
KynbTypa peun;

. U T.O.

JIONOJTHUTENbHBIE  BOMPOCH],  IPUBOIMT
COOCTBEHHBIE TPHUMEPHI MO MPOOIEMaTHKE
IIOCTABJICHHOTO BOITPOCA, perun
NpeUIO’KEHHBIE MTPaKTHYECKHe 3aaanus 0e3
OILIMOOK.

CTyneHTOM JaH pa3BEepHYTHIM OTBET Ha
MOCTABJICHHBIH  BOINpPOC, TN€  CTYIEHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHBIE HA
JEKIMOHHBIX M CEMUHAPCKUX 3aHATHSX, a
TaK)Ke MOJYyYEHHBIE MOCPEACTBOM H3YUECHHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB 110
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOJUT MPUMEPDI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJAJE€HUE  MOHOJOIMYECKON
peublo, JIOTHYHOCTh U MOCIEA0BATEIbHOCTh
orBeTta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBeTE. Permn MpeIJI0KEHHBIE
MPaKTUYECKHE 3aJaHusi C HEOOIBIIMMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEJILCTBYIOIIUNA B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4yaeMOW  JUCLMILIUHBI,
OTJIMYAIOIINKCA HEIOCTaTOYHOW IIyOMHOMN
U TIOJIHOTOW PpAacCKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
c(OpMHPOBAHHBIMM  HAaBBIKAMH  aHAJIN3a
ABJIGHUM,  TPOIECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHUPOBAaHHbBIC
OTBETHI u MIPUBOIUTH MIPUMEpBHI,
HE/IOCTaTOYHO  CBOOOJHBIM  BJIAJCHHEM
MOHOJIOTHYECKON peuYbl0, JIOTMYHOCTBIO U

MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pelIeHnn

MPAKTUYCCKUX 3aJaHuM.

CryaeHTOM JaH OTBET, KOTOPBIA COJEPKHUT

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

OTJIMYAIOIIUIACS HETJIyOOKHUM PacCKpPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HaBBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJICHUEM MOHOJOTUYECKOM
peuybl0,  OTCYTCTBUEM  JIOTUHYHOCTH U
MMOCJIEOBATEIbHOCTH. BriBoasl
MOBEPXHOCTHBI. PemieHne mnpakTUYEeCKuX
3aJlaHUld HE BBINIOJIHEHO. T.€ CTYIOEeHT He
CIOCOOCH OTBETUTH HA BOMPOCHI AK€ MPH
JIONIOJTHUTENBHBIX ~ HABOJAIIMX  BOIPOCAX
MPEINoJaBaTesl.




Ilpumepnas memamuxa Kypcoewvix pabom

=

Mertpoiiornueckiue OCHOBbI XMMHUYECKOTO aHAIN3a

TuIbl XUMHUYECKUX PEaKLil B aHAIUTHYECKOU XUMUU

Mertonbl oOHApyKEHUS U HISHTUDUKAUKA. METOIbI BBIICICHMUS, pa3ie-JICHH
U KOHIICHTPUPOBAHUS

Xpomarorpapuieckre METOIbI aHATTN3a

['paBuMeTpHUYECKUIT METO/T AaHAJTU3A

TuTpumMeTpruecKre METO/IbI aHAIIHU3a

DNEKTPOXUMHUYECKHE METO bl aHaTH3a

CHeKTpOoCKOMMYECKHUE METO bl aHAIN3a

MeTo 161 aTOMHOM CHIEKTPOCKOHH

10 MeToabl MONEKYJISIPHON CIIEKTPOCKOIUN

11. [IpoGooT6op u npobdonoAaroToBka. OCHOBHBIE OOBEKTHI aHAIN3A

LN

©CoNo O~

Kpumepuu oyenku Kypcoeoit pabomul

Ouenka Kpumepuu ouenxu

Ot1anyno paboTa BBIITOJIHEHA B COOTBETCTBUH C YTBEP)KIACHHBIM TUIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKaHUE KaKI0ro BOIPOCa, CTYICHTOM
chopMyYITHPOBaHBI COOCTBEHHBIE apTyMEHTHPOBAHHBIE BHIBOIBI TIO
Teme paboTel. OdopmiieHne paboTsl COOTBETCTBYET
npeabaBisieMbIM TpeboBanusM. [Ipu 3amuTe paboThl CTyIeHT
cBOOOJTHO BJaJIe€T MaTepHaJIOM U OTBEYAET Ha BOMPOCHI.

Xopommo paboTa BBIIIOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM IJIAHOM,
MIOJIHOCTBIO PACKPBITO COAEPkKAHUE KaKI0T0 BOIIPOCa.
HesnauntenbHble 3ameuanust K opopmiieHuto padbotsl. [1pu 3amure
paloThI CTYJEHT BiaJleeT MaTepUuaioM, HO OTBEYAET He Ha BCe
BOIIPOCHI.

Y/10BJI€TBOPUTEIBHO paboTa BBIITOJTHEHA B COOTBETCTBUH C YTBEPKICHHBIM TUTAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJIEPKAHKUE KaXkI0TO BOIPOCA.
CtyneHToM He clieTlaHbl COOCTBEHHBIE BBIBOJIBI IO TEME PalbOTHI.
['pyOble HenocTaTku B oopmiieHHH padoTel. [Tpu 3amure paboTh
CTYACHT ci1abo BIIaZiceT MaTepHajIoM, OTBEUAET He Ha BCE BOIIPOCHIL.

HeynoBierBoputebHO | paboTa BHIIIOJHEHA HE B COOTBETCTBUU C YTBEP)KICHHBIM IIJIAHOM,
HE PacKpBITO Co/IepKaHue KaXaoro Bompoca. CTyieHTOM He
CIeNaHbl BEIBOJIBI 110 TeMe paboThl. I pyObie HeAoCTaTKU B
odbopmiiennn padboTsl. [Ipu 3ammre paboThl CTYJIEHT HE BIaJCEeT
MaTepuaioM, He OTBEYAeT Ha BOMPOCHI.




METOJMYECKHE YKA3ZAHMS J1J151 OBYYAIOIIMXCS IO OCBOEHUIO
TACIATLITAHBI

JlucuuiuimHa «AHaTUTHYECKasi XUMUs HarpasieHa Ha (popmupoBanue komnereniuii: YK-1,
I1K-5, TIK-6.

ITpoMexyTouHas aTTecTalys MPeANoaracT 3adeT U dK3aMeH.

[Tpuctynas K M3y4eHUIO JUCLUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTBCS C
coJiep;kaHueM pabouelt mporpammsl gucuumiuHel (PITT).

JIexuuy UMEIOT LIEIIbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHWM.

[Tpu uzyuennu u mpopaboOTKe TEOPETUYECKOTO MaTepruaia HEOOXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBINA Ha JICKIIMOHHOM 3aHATUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEpaTyphl;

- IIpU CAMOCTOSTEIbHOM H3YYEHHM TEOPETUYECKOW TEMBl CHENaTh KOHCHEKT, HCIOIb3Ys
pexomennoBanHele B PIIJI nuTepaTypHble HUCTOYHMKM U pecypchl HMH(POPMALMOHHO-
TEJIEeKOMMYHUKaMOHHOU ceTh « HTepHeT»

- TIPY IOJTOTOBKE K MIPOMEKYTOYHOW aTTECTAI[MH 10 MOJIYJIIO HCIOIh30BAaTh MaTepuaibl (GoHIa
OLICHOYHBIX CPEJICTB.

JlaGoparopHble 3aHATHUSI MPOBOAATCS C LEJIbI0 YINIYOJIEHHS M 3aKpeluyieHUus 3HaHHM,
IOJYYEHHBIX Ha JIEKUMSX M B IPOLIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoil.

[Tpu nOATrOTOBKE K 1a00pPaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUYECKUI MaTepUall 110 331aHHOI TeMe;
- IIPY BBIIIOJIHEHUU JOMAIIHUX PACYETHBIX 3aJaHUH, U3yUUTh, IOBTOPUTH TUIIOBBIC 3a/laHUs,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATyPOH

Pabora ¢ yueOHOI 1 Hay4HOH JIUTEPATypOil SIBJISIETCA IJIaBHON (POPMOM caMOCTOSATENbHON
paboThl U Heo0XoAMMa NpPU MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMHHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYaeT MpopaboTKy JIEKIIHOHHOTO
MaTepuanga — H3Yy4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JMTEPATYphl 0 TEMATUKE JIEKIIHM.
KoHcnekT nekuun IoimkeH coaep:kaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BOIIPOCOB JIEKIIWU,
IPEUIOKEHHBIX TpernojaBaresieM cxeM (IIpU HMX JEMOHCTpalllu), OCHOBHBIX HCTOYHUKOB M
JUTEpaTyphl IO TEMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcHeKT nomkeH ObITh BBIIOJIHEH B
OTJeNbHONW TeTpanu mo npeamery. OH JOKEH ObITh AKKYpaTHBIM, XOPOLIO YHMTAaeMbIM, HE
COJIEpKaTh HE OTHOCSILYIOCS K TeMe HH(POPMALIMIO TN PUCYHKH.

KoHcnekTsl HaydHOI IMTEpaTyphl IPH CAMOCTOATEILHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMIOJIHEHBI TAKXK€ aKKypaTHO, COJEp>KaTh OTBEThl HA Ka)/Ibli MOCTAaBIECHHBIH B TeMe
BONPOC, HMMETh CCBUIKY HAa HCTOYHHMK HH(OpPMamuu C 0O0S3aTeNIbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOJa W3/JaHUA HCIONb3yeMOll HaydHoOW muTepaTypbl. KoHCIEKT MOXeT ObITh
OMOPHBIM (COZEPKATh JINIIL OCHOBHBIE KIIFOUEBBIE MO3UIMH), HO IIPU 3TOM IO3BOJISIOIIUM J1aTh
MIOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTA OMpENEsIeTcs CaMUM
oOyJaromumcs.

B nporiecce paGoTsl ¢ yueOHON ¥ HAYYHOU IUTEPATypOil OOYIAFOIIIHIICS MOXKET:

- JlenaTh 3alUCU IO XOAY 4YTE€HHsS B BUJIE NPOCTOrO WM Pa3BEPHYTOro IUIaHa (CO34aBaTh
nepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATh TE3HUCHl (IUTHUPOBAHUE HambOoyee BAXKHBIX MECT CTaTbM WJIM MOHoOrpaduwu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTALMU (KpaTKoe 0000IIeHe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO37]aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI).



