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11.

OHEHOYHBIE CPEJACTBA JJIdd TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTHU U IPOMEXYTOUYHOM ATTECTALIUU

Ilpumepnuvie 3a0anua KOHMPOILHOU PadOMbL

BAPHUAHT 1
Bonpocsr:
Onpenenure MNOHSATHS: «aHAJTUTUYECKAs XHUMHS», «XHMHYECKHI aHalu3y,
«METOJ, aHalh3a», «METOAMKA aHaln3a», «KA4YEeCTBEHHBIA aHaIU3»,
«KOJINYECTBEHHBIN aHAIH3Y.
Knaccudumupyiite morpenHocTd XMMUYECKOTO aHalu3a B 3aBUCHUMOCTH OT
croco0a BBIYHMCIECHUS U OT IPUYUH UX BbI3bIBAIOLIUX.
Jaiite ompenesneHue CIEQYIUX CIocO00B BBIPAKEHHUS] KOHLIEHTPALUU
PacTBOPOB: MOJISIpHAsi KOHUEHTPALMS; MacCoBasi, 00bEMHas U MOJIbHAS JI0JIH.
3anummTe (HOpMyNbl JUISI BBIYUCICHHUS BOJAOPOJHOTO M THAPOKCHIBHOTO
nokasateneid. Kak U3MEHSIOTCS UX BEJIMYHMHBI B BOJHBIX PACTBOPAX KHUCIOT U
ocHoBanuil. [IpuBenure Gopmyiy, OTpaKaroOIIyt0 B3aUMOCBSI3b TOKa3aTeNEH.
[IpuBenuTe omnpeneneHue TUTPUMETPUYECKOTO aHanu3a. Kakol mponecc
Ha3bIBaeTcsl TUTpoBaHueM. Kiaccuduuupyiite MeToabl TUTPUMETPUUYECKOTO
aHaJIM3a B 3aBUCHMOCTH OT BHJA XMMHYECKUX PEaKIUH, NPOTEKAIIUX B
MpolLiecce TUTPOBAHUS.
[IpuBenuTe npuMepbl MEPHOM MOCYbI. /{151 KaKuX LEeIel OHa MpeAHa3HaYeHa.
[lepeuniciuTe OCHOBHBIE CTAUU TPABUMETPUUYECKOTO aHAIU3A.
3agaum:
Okpyrnure pe3ynbTaT uM3MepeHus ontuueckor miotHoctu 0,345846, ecin
NOTPEIIHOCTh M3MEPEHUs Ha JaHHOM YydacTke mmkaibl cocrtaBisger (0,005
enunun? Kakas u3 octaBaeHHbIX HU(P ABISETCS HETOCTOBEPHOU MIIM TaKOBast
B 3aIMCH Pe3yJIbTaTa HE TPUBOUTCA?
IIpoBeauTe pacyeT U MPAaBUIBHO OKPYIJIUTE PE3YJIbTAT:
42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

Kakass u3 npuBEIEHHBIX peakUUM SABISAETCS MPOTOIUTAYECKOW U TOYEMY
CH3COOH + NH4OH <=> CH3COONH4 + H20 I AgN03 + NaCl <=>
AgCl + NaNOj;. VkaxuTe 17151 BBIOpaHHOW PEaKIMK COMPSKEHHBIC KMCIOTHO-
OCHOBHBIE NIaphl. 3aAMUIINTE YPABHEHUE KOHCTAHTHI PABHOBECH.
Kakue u3 mpuBeneHHBIX cMecel MPOSIBISIIOT KUCIOTHO-OCHOBHOE OydepHoe
JICUCTBHUE:

a) YKCyCHasl KUCJIOTa-alleTaT HATPus;

0) XJIOPOBOJIOPOAHAS KHUCIIOTA — HATPUS THUIPOOKHUCH;

B) pacTBOp aMMHaKa - XJIOPUJ aMMOHHS;

I') CepHast KUCIOTa-Cylb()aT aMMOHHSL.
12. B 150,0 M pactBopa coxepxkurcs 15,0 r xnopuna Harpus. Paccuuraiite



TUTP pacTBopa.
13. Paccuuraiite pH 0,100 M pacTBOpa ruApOOKUCH KaJTH.

BAPHUAHT 2

1. Onpenenute MOHATHA: «AHATUTHYECKAS] XUMUSD), «XUMUYECKUI aHAIU3,
«METOJl  aHaJh3a», «METOJWKA  aHajlu3a», «KA4YEeCTBEHHBIM  aHaIu3»,
«KOJIMYECTBECHHBIN aHAIIN3Y.

2. KnaccupunupyiTe mOrpenrHOCTH XUMAYECKOTO aHAIN3a B 3aBUCUMOCTH OT
crioco0a BBIUUCICHUS U OT MMPUYUH UX BbI3bIBAIOIIHX.

3. Jlaiite ompenaesieHHEe CIEAYIOIIMX CIOCOOOB BBIPAKEHUS KOHIEHTPALUU
PacTBOPOB: MOJISIpHAsi KOHIEHTpAIHs; MaccoBast, 00beMHAasi U MOJIbHAs JOJIH.

4. 3anumure GOpMyibl A1 BBIUUCICHUS BOJOPOJHOTO U THIPOKCHUIHLHOTO
nokasaresieid. Kak M3MEHSI0TCS WX BEJIWYUHBI B BOJHBIX PAacTBOpaxX KUCIOT U
ocHoBanuil. [IpuBeaure Gopmyiy, OTpakarollyt0 B3aUMOCBS3b [T0KA3aTENCH.

4. IlpuBenure ompenesieHUE TUTPUMETPUYECKOro aHaim3a. Kakon mpomecc
Ha3bIBaeTcss TuTpoBaHueMm. Kiaccupumupyite METONbI TUTPUMETPUUECKOTO
aHanM3a B 3aBHCHMOCTH OT BHJAa XHMHUYECKHX pEaKIHil, MNpPOTEKAIOIMIMX B
IIpoLecce TUTPOBAHUS.

5. [IlpuBeaure mipuMepsl MEpHOW mOCyabl. JliId Kakux 1ele oOHa
NpeaHa3HavYeHa.

6. llpuBenure omnpeneneHne TpaBUMETPUYECKOro aHanusa. llepeumciure
OCHOBHBIE CTaJIMM TPAaBUMETPUUECKOTO aHAIH3A.

7. 3anuimmTe MaTeMaTHYeCKUe BhIpakeHus 3akoHOB byrapa-Jlambepra-bepa u
AJIUTUBHOCTA OITUYECKUX IUIOTHOCTEWM. B Kakux MeTomax aHalm3a
MPUMEHSIIOTCS 3TH 3aKOHBI.

8. [IpuBenuTe NpUMEPHI AIEKTPOXUMUYECKUX METOIOB aHAIN3A.

3agaum:

9. Okpyraure pe3yabTar u3MepeHus: ontudeckor miotHoctu 0,345846, ecnu
MOTPEIIHOCTh U3MEPEHUS HA TAaHHOM y4dacTke mKaibl coctasisgeT 0,005 enunui?
Kakas u3 ocTaBieHHBIX LHU(P SBISIETCS HEIOCTOBEPHOW WIIM TAaKOBas B 3allUCH
pe3yabpTara He MPUBOAUTCS?

10. IIpoBenute pacyer U MPaBUIBHO OKPYTJIUTE PE3yJIbTAT:

42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

11. Kakass U3 NpuUBEIECHHBIX PEAKIUHN SIBISETCS MPOTOJUTUYECKON U MOYeMy
CH3;COOH + NH4OH <=> CH3COONH, + H,0 nmu AgNO3 + NaCl <=> AgCl +
NaNO;. Vkaxurte s BRIOpAaHHOM PEAKIIUU COTPSKEHHBIE KUCIOTHO-OCHOBHBIC
napbl. 3aNUIINTEe YPAaBHEHUE KOHCTAHTHI PABHOBECHSI.

12. Kakue 13 MpUBENEHHBIX CMECEH MPOSBISAIOT KHCIOTHO-OCHOBHOE OydepHoe

JICUCTBHUE:

a) YKCyCHasl KUCJIOTa-alleTaT HaTpus;
0) XJIOpOBOJIOPOIHASI KUCTIOTa — HATPUSI TUJIPOOKHCH;
B) pacTBOp aMMHaKa - XJIOPUJ aMMOHHS;



T') CepHast KUCIOTa-Cylb()aT aMMOHHSL.

13. B 150,0 mn pactBopa conepxkutcst 15,0 r xnopuaa Harpus. Paccuuraiite
TUTpP pacTBopa.

14. CkosibKO rpaMMOB pacTBOpEHHOro BeniecTBa coaepxkutcsa B 1,00 1 0,100
M pactBopa BaCl..

15. Onpenenure (hakTOp SKBUBAJCHTHOCTH M BBIYUCIUTE MOJISIPHYIO Maccy
HKBHUBaJICHTa POCPOPHOI KUCITOTHI M IIEPMAaHTaHATA KA

a) H3PO, + 2KOH = K,HPO, + 2H,0; 6) MnO, + 8H" + 5¢ — Mn** + 4H,0.

16. Paccuuraiite pH 0,100 M pacTtBOpa ruipOOKMCH Kaaus.

17. Onpenenure, B IpsIMOM WIA B OOPaTHOM HallpaBJ€HUU OYyJET NMPOTEKATh
xumudeckas peaxius Fe* + 21" <=> Fe** + 1,. ( Eo ( Fe*'/Fe?*) =+ 0,771 B, E°
(1,/2I) = +0,535 B).

18. BelumcanTe pacTBOPUMOCTH XJopuaa cepebpa B Bome npu 25 °C.
[IP(AgCl) = 1.78-10™.

BOI’IpOCbl K 3auemy

O01mume BONPoOCHI AaHAJIMTHYECKOI XUMHUHU

1. Ilpeamer, 3anaun U GYHKINU aHATUTUIECKON XUMHH.

2. Ponp ¥ 3ajaud aHATUTUYECKOW XHMMHUHM B CHUCTEME 3KOJOIMUECKOW Oe301acHOCTH,
OXpaHbl TPyZla U IIPU Pa3pelIEHUH YPE3BbIUYAHbBIX CUTYyallUN.

3. [lonsiTvie MeTO/1a M METOAMKY aHau3a. MeTobl aHAIMTUYECKOW XUMUH.

4. Xumudeckuid aHanu3. MeToipl XMMUYECKOTO aHaIN3a.

5. Buapl XMMMUYECKOT0 aHaJIN3a: KaYeCTBEHHBIM U KOJIMYECTBEHHBIN aHAJIN3.

6. AHaNUTUYECKUIN CUTHAI.

7. Pe3ynbrar aHanusa.

8. IlorpemHocTn xumuueckoro aHanusa. Kmaccudukanus norpemHocteil B 3aBUCUMOCTH
OT c11oco0a UX BBIUMCIICHUS U OT MIPUYMH UX BBI3bIBAIOIIMX.

9.00611ee nmpencTaBieHNE O CTATUCTUYECKOH 00paboTKe pe3yabTaToB aHaiu3a U (YOPMBI €ro
IIPE/ICTaBICHMUS.

10. IlpaBuna OKpyrieHHsI pe3yJbTaTOB INPOMEKYTOUHBIX BBIYMCIEHUNH M  pe3yibTaTa
aHanmu3a. 3Havallye ¥ He3Havale Hugpbl.
11. [IpaBuia oKpyrieHus! IPH BHIMOJIHEHUH Pa3INYHbIX apu(PMETHUECKUX ASHCTBUH.

Xumuueckue memoowt ananusa

1. IlonsTre o Konm4ecTse BenecTBa. EQMHUIIBI N3MEPEHHSI KOJMYECTBA BELIECTBA.

2. DOKBUBaJeHT, (AKTOp HKBUBAJIEHTHOCTH, MOJSIpHAas Macca »SKBUBAJICHTA. 3aKOH
JKBUBAJICHTOB.

3. OOuiee noHsATHE O pacTBOpax. PacTBOpUTENh U PaCTBOPEHHOE BELIECTBO.

4. CriocoObl BeIpa)K€HUS KOHIEHTPALlUU PacTBOPOB.

6. Ilonatue o kucnorax U ocHoBaHUsAX. [IporonmTuyeckass Teopus KHUCIOT U OCHOBAaHUI
(Teopus bpencrena-Jloypn).

7. Cuna xucinotT 1 ocHoBaHni. KoHCTaHTEI AUCCOIMAIIN KUCIIOT U OCHOBAaHHH.

8. BomopoaHselii U rugpokcuibHbli nokasarenu. Pacuer pH n pOH BoaHbIX pacTBOpoB
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHMH.

9. KucnotHo-ocHoBHBIE Oy(depHble pacTBOPBI: COCTaB, MEXaHH3M JECHCTBHS, MPUMEPHI.



Pacuer pH Oydepubix pactBopoB. bydepnas emkocTs.

10. KwucrmoTHO-OCHOBHOE  (NMPOTOJUTHYECKOE) TUTpOBaHWe. lIpuMmeHeHue 3akoHa
HKBHUBAJIEHTOB B TUTPUMETPUUECKOM aHAIN3E.

11. CranmapTHble pacTBOPHI.

12. KucinoTHO-0CHOBHBIE HHAMKATOPBI: IPUMEPBl MHIUKATOPOB; BEIOOP MHIMKATOPOB.

13. KommnekcHele coeauHeHus. Kpurepum OTHECEHUs COEAMHEHMH K  Kiaccy
KOMIUIEKCHBIX. [IprMephbI KOMIIJIEKCHBIX COEUHEHUM.

14. XenaTHple KOMIUIEKCHBIE COEIUHEHUS.

15. [Ipumepsl IPUMEHEHUSI KOMIUIEKCHBIX COSAMHEHUN B aHATUTUYECKON XUMUU.

16. KommiiekcomeTpuueckoe TuTpoBanue. KomiuiekcoHoMeTpusl.

17. Hauboiee pacnpocTpaHeHHbIE KOMIUICKCOHBI. TpriioH b.

18. UTHaukaTopsl B KOMIUIEKCOMETPUUECKOM TUTPOBAHUH.

19. OxucnuTenbHO-BOCCTAHOBUTENbHBIE PEAKLIUU: ONPEEIICHUE, IPUMEPHI OKUCIUTEIEH,
BOCCTaHOBUTEJIEH, OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi.

20. IlpuMeHeHne OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI B AHATUTUUECKON XUMHUHU.

21.  OKHCIUTETHHO-BOCCTAHOBUTEIHPHOE  THUTPOBAHUE:  METOJIBI,  KiaccU(UKaIus,
UH/IUKATOPBI.

22. IlepmaHranaromeTpus 1 OUXpPOMaTOMETPHSI.

23. ManopactBopuMble coeHeHUsl. IoHHAst 1 MOJIeKyIIsipHasi paCTBOPUMOCTH BEILIECTB.

24. IlpousBeneHue pacTBOPUMOCTH. Maremaruyeckass CBSI3b pacTBOPUMOCTU U
IIPOU3BE/ICHUS PACTBOPUMOCTH.

25. IlpumeHeHME MaloOpacTBOPUMBIX COEIMHEHUN B AHAIWTUYECKOW XHUMHUU IS
OoOHapy>KEHHsI U OIIPEJICIIEHUS BEILIECTB.

26. I'paBuMerpuueckuil aHamu3: OIpPEAEICHUE METOJa, METOJbl TPaBUMETPUUYECKOTO
aHaJIM3a, IPUMEPbI IPUMEHEHMSI, TOCTOMHCTBA U HEAOCTaTKU.

27. O61mas cxema MpOBEJICHNUs IPaBUMETPHUECKOTO ONPEIEIEHUS METOI0M OCAXKACHUS.

28. ®opma ocaxkaenus. I’ paBumerpudeckas popma. ['paBumerpudeckuii paxTop.

29. Paznuuus npu paboTe ¢ KPUCTALTUISCKUMHU B aMOP(QHBIMH OCaIKaMH.

30. TexHMKa NpPOBENEHUS TI'PABUMETPUYECKOIO OIPEIEIECHUS METOJOM OCaXICHHUS:
pacTBOpEHHE, OCAXKIEHHE, NPOMBIBAHME OCAAKOB, (QWIBTPOBAHME, BBICYIIMBAHUE H
IIPOKaJIMBaHUE.

31. Bechl. B3pemuBanue. [IpaBuia paboThl Ha TEXHOXUMUYECKUX U AHATTMTUYECKUX BECax.

32. PacueTsl B rpaBUMETPUYECKOM aHAIIN3E.

I/IHcmpymeHmaJleble MEMmOoO0bl XUMUUECKO20 AHAIU3A

1. Xumuyeckue, (QU3MKO-XMMHUYECKHE M (PU3MYECKHE METOJbl aHalu3a: ONpEeIeNCHHs,
OCHOBHBI€ MTOHATHS, KJIacCU(UKaIHSL.

2. DnexTpoMarHuTHOE wu3nydeHue. OCHOBHBIE XapaKTEPUCTHKH AJIEKTPOMArHUTHOTO
u3nydenus. Cnektpsl BemecTB. Kinaccudukanuss crnekrpoB. CrHexkTpanbHas — JIMHUSL.
XapakTepUCTUKU CHEKTPabHOM JMHHUM: IMOJIOKEHHE MaKCUMyMa, MHUKOBas U WHTETpalibHas
WHTEHCUBHOCTH, MOIYIIMPUHA, KOHTYP.

3. Ontuueckue (CHeKTpalbHbIe) METObl aHAIN3a: KiIacCu(pUKaIus, 00IacTH MPUMEHEHNU,
JIOCTOMHCTBA U HEJOCTaTKH.

4. 3axonsl byrepa-Jlam6epTta-bepa 1 aaIUTHUBHOCTH ONTUYECKHUX IIOTHOCTEH. MOJSpHBIN
KOX((UIIUEHT CBETOMOTIIOMICHHUS.

5. CniocoObl onpeieneHns KOHLEHTPALUU BEIIECTB B pacTBOpax.



5. CnekrpodoromeTpsl U (HoTOKOTOpUMETpHl. Ha3sHaueHne 0OCHOBHBIX OJIOKOB PUOOPOB.

6. DJeKTpoXMMHYECKHME MeTOoAbl aHanmu3a. Kiaccupukamus MeTogoB, 00JacTu
NPUMEHCHHUS, JOCTOMHCTBA M HEJOCTATKH.

7. O61iee mpeacTaBiIeHUE O MOTCHIIMOMETPHUUECKOM METOJ] aHAIIM3a: ONPEIeIICHHE, IpsiMast
MOTCHIIMOMETPHS U MOTECHIIMOMETPHUECKOE TUTPOBAHHE.

8. OOmiee mpeacraBIeHUEe 00 aMIIEPOMETPHUECKOM METOIC aHaIM3a: OCHOBHBIC MOHSTHSI,
KJIacCU(UKaIsi, 00JI1aCTH TPUMEHEHUS, JOCTOUHCTBA M HEJIOCTATKH.

9. OO01mee npeAcTaBiIeHHE O KOHAYKTOMETPUICCKOM METOJIC aHAJIU3a: OCHOBHBIC MTOHSTHS,
KJIacCU(UKaIsi, 00J1aCTH MPUMEHEHUS, JOCTOUHCTBA M HEJTOCTATKH.

Kpumepuu OUECHKU omeema Ha 3aueme

Ounenka Kpurepum orBera

3aurteHo ['mybGokoe m xopoliee 3HaHWE M TOHHUMAaHUE TPEIMEeTa, B TOM YHCIE
TEPMUHOJIOTHH u OCHOBHBIX MOHATHUH; TEOPETUYCCKHUX
3aKOHOMEPHOCTEH; (haKkTUIECKUX JAHHBIX; 0OCTOSTEITHHBIN,
JIOTHYECKUI M TPAMOTHBINA OTBET BO BPEMs Ca4yM 3aueTa; yACIbHbII BeC
OmMOOK IPU KOHTPOJIBHOM TECTUPOBAaHUM — He 6osee 50%.

He3aureno Cnaboe  3HaHWE  OCHOBHOH  TEPMHHOJOIHWH,  TEOPETHYECKUX

BaKOHOMepHOCTeﬁ, (I)aKTI/I‘{eCKI/IX JaHHBIX, OIIMOOYHBIH OTBET Ha

3a4eTe; YACIbHBIN BeC OMMOOK MPU KOHTPOJIEHOM TECTHPOBAHUU —
ooiee 50%.




