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ITacnopT ()oH/Ja OIeHOUHBIX CPe/ICTB

HarpaseHue mogrotoBku: 36.03.02. 3ooTexHus

npoQuIbL MOArOTOBKY «I'@HeTHKa, CeIeKLUs M OMOTeXHOIOTHsI JKUBOTHBIX»
OYHOM ¥ 3a0UHOM opM 0OyUeHHUs
HucuunnvHa: AHaMTAYeCcKass XUMUs

Tabmumna 1
Ne | KoHTpO/IMpyeMble AuiaKTHYecKye KoHTpo/mpy Kon-
/T | e JUHHULIBI OMbIE BO Tpyrae
TeCTOB pyr Kon-
KOMIIeTeHL|1 OLIeHOYHbIe
BIX BO
u (WM ux cpecTBa
3a/aH
4yacTu) M
15151
1. |IIpeameT «AHaTUTUUYECKON XUMHUN», U YK-1 51 | KonrtposbHas |15
ee 3a/1aun. 3HaUeHHEe aHA/TUTUYECKOU Criocoben pabota
XHMMHH B MMPOU3BO/CTBEHHOM M HAyUHO- | OCYILeCTBJIS
WCCIeJ0BaTe/IbCKOM /1eATeTlbHOCTH Tb MOUCK,
yesioBeKa. KPUTHUYECKU
2. |KauecTBeHHBIN aHA/IM3. 1l aHanu3 u 74 | CobecemoBan |30
CUHTe3 ve
3. KonuuecTBeHHBIN aHaA/IU3 vH(opMaru 98 CobecenoBan |9
u, ve
25
IIPUMEHATH KonTtposibHas
CUCTeMHbIT pabota
4. _ |WHcTpymeHTanbHble (hr3UKO- TO/AXO/, /1St 30 | CobGecemoBan | 5
XUMHUYECKHe) MeTO/bl aHaau3a peneHu ue
MOCTaB/I€HH
bIX 3a/]a4
nNTOoro: 253 84
1 OHEHOYHBIE MATEPHAJIBI, HEOBXOJINMBbIE
JIJI1 OIEHKHY 3HAHWM, YMEHWIA U HABBIKOB JTESATE/IBHOCTHU
B ITPOIECCE OCBOEHUSA JUCIIUII/IMHBI
Tabsnuia 2 — dopMupyembie KOMITETeHL[AN
Ko/ v HauMeHOBaHue OneHOuYHBbIE
Kop 1 HauMeHOBaHVe MHAVKATOpa JOCTHKEHHUs
KOMIETeHL[UU Marepuasbl
KOMITeTeHLIUM (YaCTH KOMITeTeHLIUN )
Y Cpe/iCTBa
YK-1. CniocobeH T
OCYIL|eCTBJ/IATh ITIOUCK, A-1 it
N 3HaTb: NpaBuU/Ia NOKWCKa UH(OpMaLUU
KPUTHUECKUH aHAMM3 U | 1.2 CobecesjoBaHre
crHTe3 UHhopMaLuy, VK- . 3awura
YMeTh: 0CyllleCTB/IATh MOWUCK, KpUTUUEeCKUH .
TIPUMEHSATh nabopaTopHoOii
o aHa/ii3 U CuHTe3 uHbopMaluu
CHCTeMHbIH TO/X0/ WJI-3 paboThI
JUIS1 peLLeHnst Vil TecTupoBaHue
BiageTs: HaBbIKAMM CUCTEMHOTO MOAX0/a JJ1s1
IOCTaB/IeHHBIX 3a/a4
pellleHusi IOCTaB/IeHHbIX 3a/ja4y

OLIEHO‘JHI:IG MaTepHaJibl U CpeACTBa AJid IIPOBEPKU

chOpMHPOBAaHHOCTU KOMITeTeHI[UH




Tema 1. [Ipedmem AHanumuueckas Xumus, ee 3a0auu. 3HayeHUe aHaAUMuU4ecKol Xumuu 8
npou3e800cmeeHHOll U Hay4YHO-UCC1ed08amenbCcKoll OessmenbHocmu uenogeka. OyeHka 0docmogepHocmu
aHaaumuyueckux OaHHbIX.

KoHTpo/ibHasi padoTa mo paspeiy
BapmuanT 1

1. CKO/BKO TpaMM CEpHOM KHUC/IOTHI COAEP)KUTCSA B 1 /1 pacTBopa, €C/iM Ha TUTPOBAaHUE 5 MII
3TOro pactopa 3arpaTunock 10 ms 0,1H pacTBopa CO/ISTHOM KUCTOTHI?

2. Kakoii obwem 0,1H pacTBOpa JuXpoMaTa Kalus 3aTPaTUTCS Ha TUTPOBAHHE PACTBOPa,
copepkartiero 0,152 r cynbdara >xenesa (II)?

3. 10 M1 mepokcuzia BoJOpo/Ja TOMECTH/IM B MepHYI0 K00y Ha 100 mui, foBesid 00bEM 10
MeTKH. AJTMKBOTHYIO 4acTb pacTBopa B 20 MJ/I TOMeCTH/IM B KOJIOY /i1 TUTpOBaHUsA. Ha TUTpoBaHue
uspacxogoBaHo 5,5 mi 0,1 H. pacTtBopa mnepmaHraHara Kamus. Ormpepenute % KOHLEHTPALUIO
pacTBopa.

BapuanT 2
1.CkosibKo rpaMM KapboHaTa HaTpus cofiep>xutcst B 0,5 1 pacTBopa, ec/i Ha TUTpoBaHue 10 mit
3TOr0 pacTBopa B TPUCYTCTBUM WHAWKaTopa (eHosdTranenHa 3atpatuiaock 10 ma 0,2H pacTBopa
COJISTHOW KUC/IOTBI?
2. Kakoii o6bem 0,1H pacTBopa IepMaHraHaTa Kajus 3aTpaTHUTCS Ha TUTPOBAaHHWE PAaCTBOPA,
cogepskaiero 0,304 r cynabdara >xkenesa (I1)?
3. Omnpegenure % KOHLIEHTPALMIO pacTBOpa HaTpys OpOMUZA, eC/IM Ha TUTPOBaHUE 5 MII
3TOro pacteopa moruio 8,4 mi 0,1 H. pacTBopa HUTpaTa cepebpa.

BapuaHT 3
1. CkonbKO TpaMM KapOoHaTa HaTpUsi CO/IEP>KUTCS B 1 J1 pacTBOpa, eC/i Ha TUTPOBaHUE 5 MIT
3TOro0 pacTBOpa B MPUCYTCTBUM WHJVKAaTOpa METWIOBOrO OpaHxeBoro 3arpatwiock 10 mn 0,1H
pacTBopa COJITHOW KUCJIOThI?
2. Kakoil obvem 0,1H pacTBOpa INepMaHraHarta Kajudsi 3aTpPaTUTCsS Ha TUTPOBaHWe PacTBOPa,
copepxarero 0,09 r njaBeneBou KUCIOThI?
3. 5 MJI MUKCTYPbI MO/IW/ia KaJTUsl IOMECTU/IA B MepHYIO K010y Ha 100 mMy1, 00bEM 1OBESTH 110
METKH. 5 MJI TTOJTyueHHOT0 pacTBopa oTTuTpoBasu 0,1 H. pacTBOpom HUTpara cepebpa. briio
n3pacxozioBaHo 6,4 mj1 pabouero pactBopa. OnpeieuTh % KOHL[@HTPALMI0 MUKCTYPHI.
Bapuant 4
1. CKoJIbKO TrpaMM Cy/bdarta ajtOMUAHUS COZEepPXXUTCS B 1 J1 pacTBOpa, ec/ii Ha TUTPOBaHUe 5
MJ1 3TOro pactBopa 3atparuiocsk 10 M 0,18 pactBopa TpuioHa b?
2. Kakotii o6bem 0,11 pactBopa TpuoHa b 3arpaTutcst Ha TUTPOBaHKWe PacTBOPa, COZeP KalLLiero
0,152 r cynbara xene3a (II)?
3. KakoBa % KoH1L|eHTpaLs pacTBopa Mo/, ecyid Ha TUTPOBaHHWe 3 MJI 3TOr0 PacTBopa IOII0
2,5 mn 0,1 H. pacTBOpa TUOCY/Ib(aTa HaTPHSI.

Bapuant 5
1. Ckonbko rpamm xnopuga »xesne3sa(lll) cogepxurcs B 1 1 pacTBopa, eC/iv Ha TUTPOBAaHUE 5 MJI
sToro pactsopa 3arpatuiocsk 20 mi 0,05H pactBopa TpusioHa b?
2. Kakoii o6vem 0,05H pacTBopa AUXpoMaTa Kaus 3aTpaTUTCs Ha TUTpoBaHue 10 My pacTBopa,
copepxattero 0,152 r cynbdara »xenesa (II) B 500m1 pactBopa?
3. KakoBa % KOHI|eHTpalys pacTBopa X/I0pOBOJOPOSHOU KMCJIOTHI, eC/IM Ha TUTPOBaHue 5,5
MJ1 3TOro pactsopa nouuio 8 mi 0,1 H. pacTBOpa rMPOKCH/a HATPUSI.
Tema 2. KauecmeeHHbll aHanu3
Bonpocbl 015 cobecedosaHusi:



1. 3ajjlaua KayeCTBEHHOTO aHanu3a. AHaJIUTUUeCKUe peakluu. AHaJUTUUeCKUN CUTHaJ.
[TpuBectu npumep. CylL{HOCTb KaUeCTBEHHOTO aHa/IM3a.

2. Ha uem ocHoBaHO JeneHve 4 rpymnnbl Ha JBe nofrpynnsl. IlpuBectn peakuumn
ocaXkzieHHs cepebpa.

3. AHanuThuecKvde peaklvd, TMPOBOJUMbBbIE «CYXUM» U «MOKPBIM» IIyTeM, TIPUBECTU
nipuMep. UTo oOHapy)KUBaIOT aHAIUTHUeCKHe pPeaKL[iy MPU aHalu3e PacTBopa.

4. KauecTBeHHas peakijyis Ha KaTMOH aMMOHUs C peakTuBOM Heccrepa.

5. Crnegudryeckue aHaMTUUECKHe PeaKLiK, IPUBECTU PUMEPHI.

6. KauecTBeHHasi peakijusi Ha KaTMOH MarHusi ¢ ruzipodocdaToM HaTpusi B MPUCYTCTBUU
TU/IPOKCH/Ia aMMOHUSI.

7. CeneKTUBHbIe aHATUTHYECKUe peaKLuY, IPUBECTH IIpUMep.

8. KauecTBeHHast peakiyisi Ha KaTUOH KaJTusi C TeKcaluaHOKobanbTar (3)-HaTpusl.

9. AHamTryeckue peaknyy 0OHAPY)KeHWsI MOHOB M aHa/IMTHUECKWe PeakLUH OT/esIeHUs
VIOHOB, MPHBECTU [TPHUMepBHI.

10.  KauecTBeHHasl peakijusi HA KATUOH KasbLUs C OKCOJIATOM aMMOHMS.

11. YcnoBusi poBe/ieHUs aHA/IMTUYeCKOM peaklMy Ha TIpuMepe peakijuu KaThoHa HaTpUsl.

12.  KauecTBeHHasi peaklysi Ha KaTUOH 0apusi C OMXpPOMaTOM KaJusl.

13.  [IpoOHbIii X0x aHanm3a. [TpuBecTy mMprUMephl peaki[dii Ha KaTHOHBI yKeme3a(2), »kene3a
(3), mapranua (2).

14. KauecTBeHHas peakijysi Ha KATMOH CBUHIIA (2) C MOIU0M Kasusl.

15. CucreMatuueckud XoJ, aHaiu3a. CoCTaBUThL IIOCHe[0BaTeTbHOCTb AEMCTBUM B XO[le
aHa/iM3a CMeCH KaTUOHOB 1 TpyTirbl 1 000CHOBATH ee.

16.  KauecTBeHHasl peakLiusi Ha KaTHOH »Kese3a (3) ¢ rekcaraHodeppar(2)-Kanusi.

17. ['pynnoBou peareHT, Ha YeM OCHOBAaHO ero AeucrtBue? [IpuBecTy mpumep OTAe/eHUs 3
TPYIITbI KATUOHOB OT 2-OW.

18.  KauecTBeHHasi peakijusi Ha KaTUOH >Kesie3a (2) c rekcaiuaHodeppar (3) —kKanus.

19.  OcHoBHOe TpeboBaHWe K peakldsM OTjesieHus WOHOB. Ha ripumepe ocaxkaeHus 2-oi
TPYIIITbI KATHOHOB OOBSICHUTE YC/IOBUST OCAXKIEHUSI.

20.  KauecTBeHHas peaklysi HA KATUOH MapraHija C FTUIIOXJIOPUTOM HaTpUsl.

21. Krnaccudukaiiyss KaTUOHOB Ha ueThipe aHaJUTUUeCKWe TPYIIbL. YKa3aTb TPYIIOBbIe
peareHThbl.

22. KauecTBeHHasi peakliysi Ha KaTUOH Meiu (2) C TUAPOKCHUIOM aMMOHMSI.

23. Kpaccudukainyss aHMOHOB Ha TPU aHaJUTHUYeCKWe TCpPYMIbl, yKa3aTb TPYIIIOBbIE
peareHTHbI.

24. KauecTBeHHasi peaklivisi Ha KaTUOH PTYTH (2) C MeZbto.

25.  Tlouemy mpu obOHapy)KeHWM KaTHOHa Oapusi GMXpPOMAaTOM Kajusi TOIy4daeTcsi 0CaJjoK
xpoMaTa b6apus? CoCTaBUTh YpPaBHEHUSI PeaKLUil.

26. Ha yem ocHOBaHO OTZe/ieHMEe KaTMOHOB >kefe3a (2,3),MapraHua (2) OT a/JlOMUHUS U
uuHKa. IIpuBecTu peakiuu.

27. TloueMy mpud OCaXAEHUU 3-ell TpYMIbl Cyab(PUAOM aMMOHUSI B TPUCYTCTBUU

TU/IPOKCH/IA aMMOHMS a/IFOMUHUM OCa)k[aeTcsl B BUZe TUAPOKCH/A, a He B BUZe cyabduza? Ilpusectu
peakiuy ocaXkieHus 3-eil FpyNIbl KaTHOHOB.

28.  OOmas xapakKTeprCTHKa KaTHOHOB 4 TPYMIIbI, X OHOI0rrYecKast posib.

29. [Touemy g/151 ocaXkIeHUs1 KATUOHOB 4 TPYMIIbI UCI0JIb3yeM CEPOBOJOPOJHYIO KMC/IOTY, a
He cynbhug aMMoHus? [1pUBeCcTH peakliuy 0CaXK/leHUsI KaTUOHOB 4 IPYIIIIEL.

30.  OOmasi xapakTepuCTHKa KaTUOHOB 3 T'PYIIIbI, UX O1o0ruyeckasi pob.

Tema 3. KonuuecmeeHHbIU aHanu3

Bonpocbl 015 cobecedogaHus:

1. 3ajaua KOJMUECTBEHHOrO aHaiv3a, KiacCU(UKalys MeTOl0oB (JaTh OIpefesieHus).
Cpepnsist mpo6a /151 aHa/IM3a, HaBeckKa BelljecTBa Jj1sl aHau3a.



2.  XuMuyeckue MeTO/bl aHa/lM3a, UX KaaccudUKalus, AaTh orpejeneHUs. XuMUUecKas
rnocyza.

3. TurpumeTpryeckre MeTOAbl aHaaM3a, CYLIHOCTb MeTOJO0B, pacueTHas GopMmysa
HOpMasbHOW KOHLIEHTpaL[u1 TUTPa UCC/elyeMOro pacTBopa.

4. Tlpouecc TUTpPOBaHMS, TOYKA S5KBUBAJ€HTHOCTH, OMpeJe/eHrue KOHLAa TUTPOBAaHUS B
MeTo/jaX KMCJIOTHO-OCHOBHOTO TUTPOBAHUS, B IePMaHraHATOMETPUH.

5. Paboune THUTpPOBaHHBIE, CTaHJApTHbIe (TIPUTOTOB/IEHHBIE) WM CTaHJAPTHU3UPOBAHHBIE
(ycTaHOB/IeHHBIE) pabourie pacTBOPHI.

6. Knaccudukanus MeToZioB TUTPUMeTpUUYecKoro aHanu3a. CylHOCTb MeTo/ja KMCJIOTHO -
OCHOBHOT'O TUTPOBaHUS, OrIpe/iesieHre KOHLIA TUTPOBaHUSI.

7.  CyLIHOCTb MepMaHraHaTOMEeTPHUH, Orpe/ie/ieHre KOHLIA TUTPOBaHusA. PacueT Mo/sipHOU
Macchl 5KBUBa/IeHTa OKUC/IUTES U BOCCTAHOBUTEIS.

8. TI'paBuMeTpuueckre MeTofbl aHaiu3a. CyYI[HOCTbH MeTOAAa OCaKAeHUsl (Mepeync/ivThb
MoC/ieloBaTeIbHOCTh BCEX OCHOBHBIX OMepaLyu).

9. Mertos ocaxzaeHus (Ha mipuMepe ompefeneHus Ba). Ocaxzaaemass ¢dopma ocafika,
nipebsiByieHre TpeOboBaHWS K HeMy. 'paBuMeTpuueckast ¢opma ocajika, TipeJbsiB/ieHHe TpeOOoBaHMUS.
«Co3peBaHue» 0CajJiKa, JeKaHTaLusi pacTBopa.

KonmpoabHas paboma no pazodeny KoauuecmeeHHblll aHaau3

Bapuanm 1

1. Kakve ©3  yKasaHHbBIX  HMOHOB  MOTyT  00pa3oBbIBaTb  MeXJy  COOOi
Manouccoruupyrorye Betectsa: NHs*, OH', CH3COO", H*, SO4%, Ca?*?

2. CocTaBbTe MOJIEKY/ISIPHbIE U MOHHO-MOJIEKY/ISIDHbIE YPABHEHUS PEAKLIUM, C TIOMOILL[bIO
KOTOPBIX MOXKHO OCYII[eCTBUTD Ciegyrorue TIpeBpaIL|eHHsI:
Zn — ZnCl, — Zn(OH), +— [Zn(NH,),]Cl,.

3. CocTaBbTe HOHHO-MOJIEKY/ISIDHBIE U MOJIEKY/ISIDHBIE YPaBHEHUs THAposu3a coseld NaoS,

Al(NO3)3 1 yKakuTe peakLUi0 UX BOJIHBIX PACTBOPOB.

4. Paccuuraiite pH 2,364% pacTBopa XJIOpPOBOJOPOAHOW KHUC/IOTHI, MJIOTHOCTb KOTOPOTO
paena 1,010 r/cm?.

5. Paccuuraiite pH 6,237% pacTBopa CepHOW KHCIOTHI, TJIOTHOCTh KOTOPOrO paBHa
1,040 r/cm3.

Bapuaum 2

1. B Kakyi CTOPOHY CMECTHTCS AMUCCOLMAIis 1laboro 3/IeKTPOJIMTa pacTBoOpa yroJibHOM
kucnotel (H2COz), eciu fobaButhk: a) NaCl; 6) Na,COg; B) HCI?

2. Hanuivre MOJIeKy/ISIpHbIE ¥ MOHHO-MOJIEKY/ISIPHBIE YPaBHEHUsI Peakijyii, C ITOMOILLIO
KOTOPBIX MOKHO OCYLIIeCTBUTB c/efytomue npespaiienus: H — H,0 —[Cu(H,0),]” — Cu(OH),

3. Hanuimte MosekyasipHO-MOHHbIe (OpMbl ypaBHeHUM ruzposusa cosneli Cu(NOs)z,
NH4CH3COO u ykakvTe peakLi{iO UX BOJHOI'O pacTBOpa.

4. Paccuntanrte pH 0,425% pactBopa rujpokcuja HaTpus, IJIOTHOCTb KOTOporo pasHa 1,003
r/cm3.

5. Paccuwmraiite pH 0,498% pacrBopa ruzpokcuza 6apus, MIOTHOCTE KoToporo paBHa 1,005
r/cm3.

Bapuanm 3

1. Kakve Y3  yKa3aHHBIX HOHOB, COeJWHSACH MeXAy  coboi, obpa3yror
Majoguccoluupyompe Bemecrsa: K, Na*, NHs*, OH-, SO4%, CH3COO-, H .

2. B Kakyro CTOPOHY CMECTUTCS iMccolarius caboro 3nekrposuta rugpasvia (NH.OH),
ecJiv K ero pacTtBopy A00aBuTh: a) NaNOsz; 6) HNOs.



3. Hamwmimte MosekynsipHO-MOHHbIe (OpMbl ypaBHeHMI ruzposusa cojeid NazPOg,
(NH4)2S 1 yKakrTe peakLivio UX BOJHBIX PaCTBOPOB.

4. Paccuurtarite pH pactBopa, mosyueHHoro cMemmsanve 100 mi 0,300 monb/n pactBopa
xnopoBogopogHoi Kuciotel W 300 M 0,200 Monb/m pacTBopa OpPOMOBOAOPOAHONM KHCIOTHI.
KoadduipeHTsl akTHBHOCTU OZJHO3apsIIHBIX MOHOB MpUMUTe paBHbIMU 0,802.

5. Paccuuraiite pH pacTBOpa, MOJyuyeHHOrO0 CMelllMBaHHe paBHbIX 00beMoB 0,100 MoJib/1
pactBopa ruapokcuga Hatpusi u 0,200 Mosb/n pacTBopa TuApokcuzaa Kamvsa. KosdduiyeHTs
aKTMBHOCTH OJIHO3apsSiAHBIX MOHOB npuMuTe paBHbIMU 0,805.

Bapuanm 4

1. Kakve #3 WOHOB, COEAUHSISICH MEXIy C000H, 00pa3yroT MaioAuCCOIMUPYIOIIHe
coegunenus: K*, Na*, Cu®*, NO3-, NH4", SO4>, OH™?

2. B Kakyr CTOpOHY CMeCTHUTCS paBHOBecHe /000ro 3/7eKTPO/IMTa, eC/IM K PAaCTBOPY
CepoBOIOPOAHOM KUCIOTHI [06aBuTh: a) Na2SO4; 6) NaOH; B) H2SO4.

3. Hamwmiimure MoJsieKyasipHO-MOHHBIe (OpMbI  ypaBHeHui rtuzaponusa conedi  FeCls,

CH3COONa u ykakuTe peakLjyt0 UX BOJHBIX paCTBOPOB.

4. PaccuuTaiite pH pacTBOpa, MOyueHHOTO CMelIBaHHeM paBHBIX 00beMoB 0,0500 Mosib/n
pactBopa ruzipokcuza kanus u 0,0500 Mosb/n pacTBopa cysbdara HaTpusl.

5. Paccuuraiite pH pactBopa, nonyyenHoro cmemrBanveM 200 mn 0,0350 mosw/n pactBopa
aszoTHoM KucoThl 1 300 mu1 0,0200 MoJIb//T pacTBOpa HUTpaTa Oapusl.

Bapuanm 5

1. Kakve W3 HamMCaHHBIX WOHOB, COEJUHSISICH  MeXay coboi, o00pa3yoT
Manoauccoruupyrorye Berectsa: H*, SO4>, CH3COO", Na*, K¥, OH™?

2. Haruiimre MoseKy/IsipHbIe ¥ MOHHO-MOJIEKY/ISIpHBIE YPABHEHHsI PeaKIiH, C TOMOII[bIO

KOTOPBIX MOXXHO OCYL[eCTBUTH CJ/IeJyOIUe MpeBpalleHus:

Cu - Cu* - Cu(OH); - [Cu(NHz)4]"™.

3. Hanuimre MoneKynsipHO-UOHHBIe (opmbl ypaBHeHul rujponusa cojeit KoCOsg,
Fe(NO3)3 u yKakuTe peakLj{t0 UX BOJHBIX paCTBOPOB.

4. PaccuuTaiite pH pacTBopa, 10/lyueHHOTO CMEeIIIMBAHUEM PaBHBIX 00BHEMOB a30THOW KHUCTIOThI
Y rugpokcya Hatpus ¢ KoHueHTpanusamu 0,0800 Mo/ v 0,0300 Mosb/.

5. PaccuuTaiite pH pacTBOpa, 1M0/IyueHHOTO CMeLIMBaHWEM PaBHBIX 00bEMOB pacTBOpa CEPHOMN
kucsioThl ¢ C(H2S04) = 0,0200 Mo/ u pactBopa rugpokcuga Hatpusi ¢ C(NaOH) = 0,0600 mosnb/n.

Tema 4. UHcmpymeHmanbHble ((pusuko-xumuyeckue) memoobl aHaAU3a

Bonpocbl 015 cobecedogaHust

1. ®DU3MKO—XUMHUECKHEe MeTO/bI aHA/TN3a, UX KIaCCUPUKaUs(HaTh OTpe/ie/IeH )

2. [ToreHIIMOMeTpHUECKHE MeTO/Jbl aHaau3a; WCIoab3yeMble TIpUOOpbL. CyIIHOCTb
MOTEeHI[UOMETPUUECKOTO THUTPOBaHUs, OTpeJe/ieHre KOHIIA, pacueTHas ¢opMmy/a AJisi OrnpeJeseHus
HOPMaJIbHOM KOHLIEHTPAalUM U TUTPA UCC/IelyeMOro pacTBopa.

3. ®O0TO3/1I€KTPOKOIOPUMETPHS,  CYL[HOCTH  MeTO/la,  CTaH/AapTHble  PACTBOPBL
[TocnenoBaTenbHOCTh OTepaLdyd B Xojle aHanu3a (Ha mipumepe oripefeneHusi Cu). Vcrionb3yembie
npruOOpBI.

4. Konaykromerpusi. CyIHOCTb  KOHZYKTOMETPUYECKOTO TUTpPOBaHUsl. PacueTHas
(opMmyna A5t oripefiesieHHs HOPMaIbHOM KOHL|EHTpALMK U TUTPa UCC/IeAyeMoro pacTBopa.
5. Omnpenenenve 00béMa pacTBopa TIOLIeAIlero Ha TUTPOBaHWE B  MeTOJax

MOTEHUOMETPHUUECKOI'0 1 KOHAYKTOMETPHUUYECKOIr'0 TUTPOBAHHSI.



@oHO mecmoeblx 3a0aHuli no oucyunauHe AHasumuueckasa xumus (TecTupoBaHue
HCI0JIb3YeTCs TOMBKO [I/Is1 IPOMEXKYTOUYHOT'0 KOHTPOJISI 3HAHUH 110 AUCLIUTIIMHE).

Tema 1 IpegMeT «AHaMTUTUUYECKON XUMUU», U ee 3aZlaud. 3HaueHue aHa/IMTUUeCKOW XUMUH B
TPOU3BO/ICTBEHHOM U HayYHO-UCCJ/Ie/I0BaTe/TbCKOU [esiTe/TbHOCTH uesioBeKa. OLieHKa J0CTOBEPHOCTU
aHa/IMTUYECKUX [JaHHBIX.

Bblbepume o0uH npasuibHbIll 6apuaHm omeema
TepMuH “00HapyKeHHe” UCHOJIb3YeTCs

+B KayeCTBEHHOM aHaju3e

B TUTPUMETPUUECKOM aHa/Tu3e

B KOJIMUECTBEHHOM aHa/Ii3e

HeT MPaBWILHOTO OTBeTa

TepMuH “onpepe/neHre” B aHA/IUTHYECKONH XUMHUHM 03HAYaeT
KaueCTBEHHOE OTKPBITHE KaTHOHA UM aHUOHA
+KO/IMUeCTBEeHHbIN pe3y/bTaT — KOHL|eHTpaLusi, Macca u T.[.
BbITa/leHHe 0Ca/iKa OTpe/ie/IeHHOr0 LjBeTa

orpe/iesieHye 1jBeTa pacTBopa

JJieMeHTHbIN aHa/IN3 UCI0/Ib3yeTCsl B 0CHOBHOM
B (ha30BOM aHasM3e

+B aHa/M3e OpraHuYecKuX BelecTB

B M30TOITHOM aHasu3e

B OMOIOTMUYeCKUX MeTo/laX aHa/Ir3a

@DyHKIMOHA/IbHbIN aHA/IW3 UCI0/Ib3YyeTCs /IS

yCTaHOBJ/IEHUS COZlepKaHusl B aTMoc(epe KUC/I0poAa, a30Ta U T.J.
pasziesieHusl CMeCH HeCKOJIbKUX BellleCTB

+yCTaHOB/IEHUS COCTaBa BHOBb CHHTe3WPOBAHHbBIX OPraHMUeCKUX BelecTB
yCTaHOBJIEHUSI U30TOITHOTO COCTaBa IMPUPOAHBIX 00BEKTOB

MeTtoj aHa/1U3a — 3TO

+crocob aHaM3a MPUMEHHUMBIN K pa3HbIM 00beKTam
OTMCaHUe TI0C/IeI0BaTeIbHOCTH aHa/Iki3a JaHHOTO 00beKTa
CUHOHHUM TIOHSITHA “MeTO/IUKa aHa/rM3a”

CIMCOK PeaKTHBOB

AHanuTHUecKas XMMHUA Ba)KHa /IS 3KOJIOTHH B L{e/IfX

MOHUTODHHTA JIeKAPCTBEHHBIX BEILeCTB B OPraHU3Me MpU JIeYeHUH

yCTaHOBJIEHUs XapaKTepa sifia BbI3BaBLLero CMepTe/ibHOe OTpaB/ieHHe

TMOBBILLIEHUS] YPOXKAaUHOCTH CeJIbCKOXO03SIMCTBEHHBIX KY/bTYD

+yCTaHOB/IeHUsI IPUPO/bI U COJlepKaHusl BpeJHbIX ITpUMeceil B BO3/lyxe, MouBe, rizipocdepe

TeHaeHIMel Pa3BUTHUSA aHA/IUTHUECKOW XUMUHU AIBJIAETCH
+yBeiuueHue 0/ GHU3NUeCKUX U OM0/IOTHUecKuX MeTO/I0B
yBe/IMYeHUe 10711 TUTPUMETPUUYECKUX METOZ0B

yBe/TMueHue /10711 TpaBUMeTPUUeCKUX MeTOAUK

yBe/IMYeHHe 10711 KaueCTBeHHOIO aHajin3a



XuMHYeCKHI aHa/IU3 BK/IIOYAeT:
+KaueCTBeHHbI aHa/u3;
3JIeMeHTHLIN aHa/u3;
(yHKLMOHA/IbHBIN aHa/N3;
+KOJIMUeCTBEeHHbIN aHa/u3.

Cnoco0b1 BbIpa)KeHHs1 KOHLIeHTPAI[Ud THTPOBAHHBIX PAaCTBOPOB:
MaccoBas [J0JIsI;

+MoJIsIpHasi KOHLIEHTpaLUs SKBUBaJIeHTa;

MpOLIeHTHas! KOHLIeHTpaL[usi;

MOJIs/TbHasi KOHLIeHTpaLusl.

Kakas KoHLleHTpaLys Ha3bIBaeTcsl JKBUBa/IeHTHON MOJIAPHOM:
+HOpMa/bHas,

MIpOLIEHTHas,

MaccoBasi,

TUTP.

IlpeaenbHass KOHLIEHTPALHA BbIpa)KaeTcs B:
MUTAUTPax (Mm);

MHUKporpamMmax (MKT);

+rpaMMax Ha MAUTAIUTP (T/M);
KWJIorpaMMax.

HonHoe npon3BejjeHne BOAbI — 3TO:

OTpULIaTe/IbHbIN JI0rapu(pM KOHLIEHTpal[Mi MOHOB BOJIOPO/a;
+1pour3Be/ieHre KOHIIeHTpaliii HOHOB BO/IOPO/ia Y TU/IPOKCU/I-MOHOB;
OTpHI[aTe/IbHBIM JIorapu(M KOHLIEHTPALIUU THPOKCHU/I-HOHOB;
KOHLIeHTpaLYsi MOHOB BOZOPO/JA.

UYemy paBeH (paKkTOp 3KBHBA/IEHTHOCTH CEPHOM KUC/IOTHI B PeaKI[uM Mo/THOM HelTpaM3aumn?
+1/2

1

1/3

2

UYemy paBeH (pakToOp HSKBHBa/JIeHTHOCTH 0po(ocOpHOH KHCJIOTBI B peakluu MOJIHOU
HeWTpa/M3anuu?

1/2

1

+1/3

3

B kakoM c/Iyyae pacTBOPMMOCTh XJI0pH/ia cepedpa Oyaer HanGobIIen?
B IUCTU/UTUPOBAHHOM BO/JIE;

B pacTBOpe HUTpaTa cepebpa;

+B pacTBOpe HUTpAaTa HaTpHS;

B pacTBOpe CepHOU KUCJIOTBHI.



Kakoe yTBep:xeHHe olM004HO?

XUMAYECKUM paBHOBeCHEeM Ha3bIBalOT TaKOe COCTOSIHHMEe CHCTeMbl peardpyrollux BeIllecTB, TPy
KOTOPOM CKOPOCTH MPSIMOY ¥ 00paTHOM peakiiyii paBHbI;

OCHOBAHMSIMM  HA3bIBAlOT  COeJWHEHUs,  JUCCOLMUpYIOIMe ¢  obpa3oBaHHWEM  aHMOHa,
COOTBETCTBYIOIIEr0 aHUOHY PACTBOPUTEJIS;

+3/IeKTPOIUTHYECKasl [UCCOLMALUsg — OOpaTHUMBIM TPOLIeCC, TPUBOJSMIIMN K PABHOBECHIO MEXIY
HEe/IUCCOLIMMPOBAHHBIMU MOJIEKY/laMH HOHaMM ¥ HMOHAMHU T[I03TOMy K Hell TIPUMEHUM 3aKOH
9KBHBaJIeHTHOCTH;

TUJPOJIU30M CO/MM Ha3bIBAKOT B3aMMOJEHCTBHE MOHOB COMM C BOJOM, NMpUBOJsIIee K 00pa30BaHMIO
c1aboro 3/eKTPOIMUTA.

Kakoe yTBep:xeHue ommo04H0?

3/IeKTPOJIMTHYECKasl [JUCCOLMAIMs — OOpaTUMbIA TIPOLIeCC, TIPUBOJMIIMN K DPAaBHOBECHIO MEXIy
HeJIMCCOLIMMPOBAaHHBIMHU MOJIEKY/IaMHU U MOHAMH TT03TOMY K Heli IIPUMeHHM 3aKOH SKBUBaJIeHTHOCTH;

+ MOHHAs CHJIa pacTBOpa eCTh CyMMa ITPOU3Be/leHNi KOHIeHTpaliii HOHOB,;

CTeTieHb /IeKTPOTUTUYECKON [UCCOLMALMM 3aBUCHT OT TIPUPOJBI JIeKTPOIUTA, PACTBOPHUTES,
KOHLIEHTPALIMU PacTBOPa;

THUZIPDOJIU30M COJIM Ha3bIBAIOT B3aUMOJEHCTBHE WMOHOB COJI C BOZOW, MpHUBOZsIee K 0Opa30BaHUIO
c/1ab0r0 3/1eKTpOHUTa.

Peakiiisi 00MeHHOI'0 Pa3/I0’KeHHUA COJIH, MPOTEeKaKIasi Mo/ eHCTBHEM BO/bI, Ha3bIBAeTCSA
OKHCJIeHUE;

+TUAponus;

HeuTpanu3aLusi;

JMccoLaLysl.

OTHolIeHHe KOHIIEHTPAlMHd THAPO/IM30BAHHBIX MOJIe K 00Iell KOHIeHTpaIu¥ BelecTBa
Ha3bIBaeTCs

CTereHb JUCCOIUALINY;

CTereHb PaCTBOPUMOCTH;

+CTerneHb TUAPO/IN3a;

CTereHb OKUC/IeHHS];

I'uapom3 cosei, 00pa30BaHHBIX CHJILHBIM OCHOBAaHHEM M C/1a00¥ KMC/I0TOM MPUBOJUT K
usMeHeHuro PH cpepbr:

+pH>7;

pH <7;

pH=7;

pH=0.

I'ugposn3 coJieid, 00pa30BaHHBIX (JIAOBIM OCHOBAHHUEM M CH/IbHOW KHC/IOTON MPUBOAUT K
n3MmeHeHuto PH cpeppr:

pH>7;

+pH <7;

pH=7;

pH=0.

K ¢akropam, ycunuBawomym rujipo/im3 coJiei, OTHOCAT:
pH pactBOpa;
+KOHCTaHTa [JYCCOLMaLUU COJIU;



JlaBJieHue;
TemriepaTypa.

Hepelll/ICJIEHbI TOJ/IBKO CW/IBbHbIE 3J/IEKTPOJ/IMTHI:
H>0, HSO4

+ Ca(OH), HCI

HCIO4, CeH1206

H>0, Ca(OH)>

ITepeunc/ieHb] TOIBKO C/1a0ble 3/1eKTPO/IMThI:
+HNO>, H>SiO3

H>0, Ca(OH)>

H>S04, FeCl3

H>0, H>S04

Hepqu/ICﬂeHbI TOJ/IBKO HE3JIEKTPOJ/IUTHI:
CeHs, HCN

Ag3(POy4)2, (CH3)20

+CeH100s5, CaC»

H>0, H>S04

Hepqu/ICﬂeHbI TOJIBKO COJ/IM, TH/IPO/TU3YHOIIMECH 10 KATHOHY:
FeCls, KNO>

+CoCly, ZnSO4

KI, MgS0O4

ZnS, CuCl

ITepeunc/IeHbI TOTBKO COJIH, THAPO/IU3YOIHECs 110 AaHHOHY:
+CH3COOK, NazS

CrCls, Ca(NO3)

NH4NO3;, CoCly,

ZnS, CuCl

Hepqu/ICJIEHbI TOJIBKO COJIM, IMOABEPrawiyecd rmo/iIHoMy ruipo/imn3y:
Ag3(PO4)2, (CuOH)2COs3,

ZnS, CuCl

+CuCO3, Fe(CN)3

FeClz, KNO2

K CH/IBHBIM 3/1€KTPO/IUTaM OTHOCHTCS:
+HCI;

H2S;

CuS0O4;

H2CO3.

Bblbepume 08a npasuibHbIX 6apuaHma omeema
K c/1a0bIM 3/1€KTPO/IMTaM OTHOCSTCS:
H2S04;

NaOH;

+H2CO3;



+H2S.

OKHUC/INTe/IbHO-BOCCTAaHOBHTE/ILHbIE PeaK[Mi B XUMHYeCKOM aHa/Iu3e UCIO0/Ib3YIOT:
+71y11 0OHapYKeHUSI OT/e/IbHbIX HOHOB;

+ /17151 KOTMUYeCTBEHHOT0 aHa/Ii3a OT/[e/IbHbIX HOHOB;

IS pa3ziesieHus CMecel;

11 00pa30BaHUs TPYAHOPACTBOPUMBIX COeIMHEHUH.

Bbibepume 00uH npasuibHbIl 8apuaHm omeema

Ko/inuecTBO BeljecTBa Y)KBHBA/IEHTa — 3TO:

peasibHasi WM YCJIOBHAs UaCTHUIIA BEIl|eCTBa;

+KOJIMUECTBO BelecTBa (B MOJIb), B KOTOPOM YaCTULIAMU SIB/ISIOTCS SKBUBA/IEHTHI;

KOJTMUECTBO BelljecTBa (B MOJIb), B KOTOPOM YaCTHLIAMU SIB/ISTFOTCST MOJIEKY/TbI;

uKcio, obo3Hauarolliee Kakasi /oy peajibHOM YacTHIbl BEIeCTBA JKBUBA/JIEHTHA OJHOMY HOHY
BO/IOPO/IA B IaHHOM peaKL[UH.

dakTop >KBUBa/JIeHTHOCTH ¢ochopHoii Kucaorel u3 ypaBHeHus H3PO4+3NaOH =
Na3PO4+3H20 pasHO:

+ 1/3;

2;

3;

1.

@daKTOp 3KBHBA/ICHTHOCTH KapOoHarTa kaiusa u3 ypaBHenus K2C03+2HCI = 2KCI+H20+CO2
paBeH:

L

1\3;

+1\2;

2.

Bbibepume 08a npasu/ibHbix 8ApUAHMA omeema U HaMcmume KHONKY «/lanee»
@daKTOp 3KBUBA/ICHTHOCTH MOXKET OBITh PaBeH:

+eIUHULIE;

+00/IbIIIe €IMHHLIB;

MEHbIIIe e[UHMIIBI;

HOJTb.

KOB(i)Cl)I/H_[I/IEHTbI dKTHUBHOCTH HOHOB 3dBUCHAT:
+0T KOHLIEHTPALMKY CUJIbHOI'O 3JIEKTPOJIMTA;

+0T KOHLIEHTPALMU BCeX TIOCTOPOHHUX HOHOB;
OT 3apA/0B MOHOB,

OT TeMIIEPATYPLI.

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema

MoisipHas Macca JKBUBa/IeHTa BellecTBa — 3TO:

+Macca OJHOTO MOJsi 9SKBUBajJieHTa S3TOrO BeleCTBa, paBHas TIpou3BeZieHHIO  (hakTopa
9KBHBAJIEHTHOCTH Ha MOJISIDHYIO MacCy BeIl[eCTBa;

Macca OfJHOTO MOJIsi 9KBHBaJIeHTa 3TOTO BelllecTBa, PaBHas MPOM3BejeHUI0 akKTopa IKBUBAIeHTHOCTH
Ha MOJIIPHYIO MacCy U KOHIIEHTDAIIUIO BeIleCTBa;



yrcao0 o0o3Hauaroliee, Kakas [0/l peaslbHOM YaCTHIIbI BeIeCTBa SKBUBAJEHTHA OZHOMY HOHY
BOZIOPO/Ia;
Macca OJJHOTO MOJIsSI BeIT[eCTBa.

Ocafok Ma/I0pacTBOPHMOro 3JIeKTPO/IMTa 00pa3yeTcs Toraa:

+KOorjja TIpoM3Be/leHHe KOHLIeHTpalMi HOHOB TIpEeBBbILLIAET BEeIWUMHY €ro [pOU3BeJeHHs
PacTBOPUMOCTH;

KOT/ia TIPOM3Be/ieHre PaCTBOPUMOCTU OyzieT 6osblile KOHL[eHTPALUK UOHOB;

KOT/la POU3Be/IeHre PACTBOPUMOCTH Oy/1eT paBHO KOHILIEHTPAI[UM NOHOB,

KOr/la IpoM3Be/jeHre paCTBOPUMOCTU PaBHO HYJIIO.

C yBe/lMueHHEM HOHHOU CHJIbI PacTBOPOB, K03((puijHeHTbI aKTUBHOCTH HOHOB:
yBeJINUMBaIOTCS;

+yMeHbIIat0TCS;

He U3MEeHSI0TCS;

He BIIUSIeT.

Kakwue 13 nepeunc/ieHHbIX CHCTeM 00/1aai0T 0y(epHBIMH CBOICTBaMu?
+aleraT HaTpUs + YKCyCHasi KUC/I0Ta;

XJIOpUJ], HAaTPUsl + COJIsTHasi KUC/IOTa;

a30THasi KUC/I0Ta + HUTPAT aMMOHUS;

XJIOpUJ] HAaTPpHsl + YKCyCHast KUCJIOTa.

BydepHbiM aeiicTBHeM 00/1a5al0T PpaCcTBOPHI:
NaCl + NaOH

NaCl + HCI

+NaH>P04 + NaoHPO4

HNO3 + NH4NO3

3HavanyMH ABJISIIOTCS TOJIBKO {0CTOBepHbIe IU(PbI

BCe JI0CTOBepHbIe LK(pPhI, BK/IOUask HY/Ib /10 3ansATOu

BCe ZI0OCTOBEepHbIe LIU(PBI, BK/IIOUast BCe HYJIU /10 TIepBOii HeHyieBoM LG pbl
+710CTOBEpHBIEe LIU(PHI ITFOC NIepBast HeZJ0OCTOBepHast Liudpa

Cucremaruueckas MOrpemHocCTb — 3TO

MOrpermHOoCTb TIpUYrHA KOTOpOﬁ HeHn3BeCTHAd, d BeJIMUKMHA MOXXeT MeHATbLCA

+II0CTOsSTHHAs Be/IMUWHA JJ151 ,anHOfI MeTOJWKH, WJIN MeHAEeTCs I10 M3BECTHOU 3aBUCHUMOCTHU
TO >Xe, YTO IMpOMax

KOrJia BeJIMUKMHA dHA/JIMTUYEeCKOI'O CMI'Haj/la CUJIBHO OT/IMYAeTCA OT O)KI/I,ZLHEMOI\/’I Be/IMUNHbI

PacTrBopuMoCTSb — 3T0

KOHLIeHTpaLsl [Tlepechlll{eHHOI0 pacTBopa

+0011]asi KOHIIEHTpAaLYsI BeljeCTBa B HACBILL[eHHOM PacTBOpe

KOHL|eHTpaL{1sl HEHaCBII|eHHOT 0 TIPUJaHHOW TemIiepaType pacTBopa

KayeCTBeHHasi XapaKTepUCTHKa CIIOCOOHOCTH /JaHHOTO BelljeCTBa K paCTBOPEHUIO TIPU JaHHOU
TeMIieparype

Ha3oBure ¢pusnuecKknii CMbIC/1 IBJIEHHS, HA3bIBAeMOI0 C0JieBbIM 3¢ exkTom
yBeJIMueHre paCTBOPUMOCTH OCaJKa I0f 1eHCTBHeM KOMILIEKCOOOPa3yroIero areHTa
+yBe/iMueHre PaCTBOPUMOCTH 0Ca/IKa To/] IeCTBIeM TTOCTOPOHHUX C/1abbIX 37IeKTPOTUTOB



yYMEHbIIIeHHe PaCTBOPUMOCTHU 0CaZiKa Io/i IeMCTBHEM ITOCTOPOHHUX CHUJTBHBIX 3JIEKTPOTUTOB
yBeJIM4eHre pacCTBOPUMOCTH 0CaZika 3a cueT 00pa30BaHUs MaOANCCOLIMMPYIOIIEro 1eKTPOIUTa

IIpu yBe/THUeHUH KOHI[eHTPALUH OAHOUMEHHOI'0 HOHA PaCTBOPHMMOCTh Ma/IOPACTBOPUMOT0
3/1eKTPOJIUTA

0CTaeTCsl MOCTOSIHHOM TIPU IaHHOM TeMIiepaType BeJTMUMHOU

JUISL OJTHUX BEIIIeCTB YBEJIUUMBAETCS, [/IsI APYTHUX YMEHBIIIAeTCs, HO MOYKET HabM01aThCsl “Co/eBoi
s dexT”

BCer/ja yMeHbllaeTcst

+pacTBOPUMOCTb YMEHbIIIAeTCsl, HO MOXKeT HaO/MoAaThcs “cosieBoi 3 dekT”

XapakTepuCTHKA 0/IM30CTH CPeHero pe3y/bTaTa H3MepPeHHO! Be/IMUMHbI K HCTHHHOMY
3HAYeHHI0 - ITO

BOCITPOM3BOIMMOCTb METOAMKH

+TIPaBUIBHOCTb METOAUKH

paboumii Jraria30H METOAUKHU

CeIeKTUBHOCTb METOJUKU

XapakTepucTHKa pa3dpoca pe3y/1bTaToB H3MePeHHH 0THOCUTE/THHO CPeAHEro 3HaUeHUsa — 3TO
paboumii JrUaria30H METOAUKHU

MPaBUWILHOCTh METOJUKH

+BOCITPOH3BOAMMOCTb METOAUKH

CeJIeKTUBHOCTb METOJUKU

Bbi0epuTe NpaBU/IbHOE BhIPA)KEHUE

¢ yBennueHreM pKa crma KUCIOThI yBeTMUMBAETCS

C yBesMueHreM pKpu' cr/la OCHOBaHUS yBelUYUBaeTCs
+c yBeninueHreM pKa cra KUCIOThl yMeHbILAeTCs
CuJla KUC/IOTHI Ha 3aBUCUT OT BelMuuHbI pKa

BLIGEPI/ITE HEBEPHYH0 MIapy COIMPAXEHHbIX KHC/IOTBI U OCHOBAHHA 110 BPEHCTe/:[y
+NH3/NH4*

HCI/CI

H>CO3/HCOs"

H>O/OH-

Jlo6aB/ieHHe K BOjie OPraHNYeCKOro PacCTBOPUTEIS
+MOJKeT yBeJIMUUThb WK YMEeHbLIUTh PaCTBOPUMOCTh
yBeJTMUMBAeT PACTBOPUMOCTh
yMeHbIIIaeT paCTBOPUMOCTD

He BJIMsIieT Ha paCTBOPUMOCTh

Tema 2 KauecTBeHHBIN aHA/IN3

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

AHaTUTHYECKUH CUTHA/I B IPUHLIMIIE MOXKET aBaTh

TOJIbKO KOJTMUECTBEHHYIO aHa/IMTUUeCKYI0 UH(OPMALUIO

TOJIbKO KaueCTBEHHYI0 aHa/IMTUYeCKyt0 HH(POPMaLHIo

+1 KaueCTBEHHYIO U KOIMYECTBEHHYIO aHA/IMTUUEeCKYt0 HH(OpMaLHIo
HeT NPaBW/ILHOTO OTBeTa



VIHTeHCMBHOCTHh AaHA/IMTHYECKOr'0 CUI'HA/Ia 3aBUCHT
OT pacyeTHBIX Gopmy

0T 00beMa MepHOH KOJIObI

+coiep>KaHus1 OTipe/ie/isieMOro KOMIIOHeHTa

CKOPOCTY NIPW/IMBAHUS TUTPaHTa

AHanuTHYecKas XUMHUYecKasi peakijus - 3T0 peaKijis, CONMPOBOXAAIAACH

V3meHeHVeM OKpacKU pacTBopa

+ OrpefiesieHHBIM aHATUTUUECKUM 3¢ (deKToM 3a cueT 06pa30BaHusI TIPOYKTa peakiuu, 001aaroriero
crielfupuUeCKUMU CBOMCTBaMU

N3menenuem pH pactBopa

O6pa3oBaHueM 0CajiKa.

AHa/TUTHYECKUMH CUTHA/IaMH B KQUeCTBEHHOM aHA/IM3€ ABIAIOTCS
+ VI3MeHeHHe OKpPaCKu pacTBOpa

Touka 3KBUBa/IEHTHOCTU

+ Obpa3oBaHue ocazika

CKauyoK TUTPOBAHUS

I‘IyBCTBI/ITEJ'[I)HOCTl: MOJKeT OBITh XapaKTepHCTI/IKOﬁ
TOJIBKO [AJId MeTOd aHa/IhM34d

TOJIBKO IJId aHA/IMTUYECKOU METOAUKH

TOJIBKO [JI1 KaUeCTBEHHOI'O dHa/IM34d

+MeToga U MeTOJUKU OﬁHElpy)KeHI/IH u/unm ornpeae/aeHus

YyBCTBUTE/NBbHOCTb — 3TO

+MUHMMa/IbHOE KOJTMUECTBO BEIeCTBa, KOTOPOe MO>KHO OOHAPY>KUTh WU OTIPe/Ie/TUTh
MHUHHMMa/IbHOEe KOJIMUeCTBO (00beM) TUTPaHTa, KOTOPOE HIET Ha TUTPOBaHUE
MaKCHUMaJTbHOe KOJTMUYeCTBO BellleCTBa, KOTOPOe MOXXKHO OOHAPYKUTb WUJTH OTIPe/Ie/TUTh
MHHMMaJibHasi HaBecka, KOTOPY MOXKHO B3BECUTh Ha aHA/IMTUUECKUX Becax

quCTBI/ITEJIbHOCTb XUMHUUYECKOro MeTo/ia dHa/in3d
He 3aBUCHUT OT UYyBCTBHUTE/JIbHOCTH aHATUTUUECKOM peaknun
3dBHUCHUT OT IIPOAO/DKUTE/IbHOCTH dHa/IM3a
He CBsA3dHa C XdpdKTePpHUCTUKaMU AHATUTAYECKOM peaKuuun
+3aBHCUT OT UyBCTBUTE/IbHOCTU aHAJTUTHUYeCKOM peakiun

YyBCTBUTE/THbHOCTh AHA/IMTHYECKOW PeaKIiH Ompe/iesaeTcs
Maccol HaBeCKU aHa/IM3UpyeMOoro BelljecTBa

CeIeKTHBHOCTHIO METOAVKY aHaIn3a

BOCITPOM3BO/IMMOCTBI0 METOJMKH aHa/M3a

+TIPUPO/I0 (TUTIOM) PeakiuU U YCJIOBUSIMU MPOBe/IeHNs

IIpepen o0HapyXeHUst

3TO HaUMeHbIIIee KOJIMUECTBO BEIECTBA, KOTOPOE MOYKHO OTTUTPOBATh

3T0 HanOoJblIIee KOJTMUECTBO BeIleCTBa, KOTOPOe MOKHO OOHAPY>KUTh

+MOJKHO OTIpe/ie/TUTh KaK HauMeHblIlee KOJIMUeCTBO KOMIIOHEHTa, ITPH KOTOPOM
AHAJIMTUYECKHI CUTHAJ B 3 pa3a MpeBbIllaeT CUrHas oHa

SIBJISIETCS] XapaKTePUCTUKOMN aHaTUTHUeCKOW peakL[iH, HO He XapaKTepu3yeT MeTOUKY



IIpeaen o0HapyKeHHUs

He 3aBHUCHUT OT yC/IOBUU

He 3aBUCHT OT pH cpe/ibl, HO 3aBUCHUT KOHIIEHTPAL[U PeareHTOB U TeMITepaTyphbl
+3aBUCUT OT PH cpe/ibl, KOHI|eHTPAaL[K PeareHTOB, TIPUCYTCTBUS IOCTOPOHHUX BeIIeCTB,
TeMIlepaTyphl, BpeMeHU HaOJII0eHuUsT

He TOJXOUT /JIsl XapaKTePUCTUKN METO/IMKHY aHa/lk3a TBepbIX 00pa3ioB

Ilpu npuBeeHNN 3HAYEHUsI MIpe/ie/ia 00HAPYKeHHUSs

JUIsI METOAMKY aHa/M3a TBepAbIX 00pa31j0B HY)KHO YKa3biBaTh UyBCTBUTEILHOCTb BECOB
+717151 METO/IMKHY aHa/IM3a PaCTBOPOB HY>KHO yKa3bIBaTb 00beM MpOObI

JI71s1 MeTOIMKY aHa/Ti3a PAaCTBOPOB HY>KHO YKa3bIBaTb UCXOJHYIO KOHLIEHTPALIUIO
aHa/IM3UpPyeMOro pacTBopa

HY’KHO BbIPa3UTh €ro eCATUYHBIM JIorapudmMom

PeakniMio WM peareHT MOXKHO C/le/1IaTh 0oJiee Ce/IeKTUBHBIMHU
yBemueHrneM o0beMa MpoObI

yBe/IMueHreM HaBeCKH TPOObI

+TIpaBWIHLHBIM BLIOODPOM yCIOBHIA

YBEJINUUB KCIIPECCHOCTh aHaIn3a

CnenjuduuecKue peareHTbI

+TIPAKTUUeCKU HeBO3MOXKHBI

CYIIeCTBYIOT B OOJIBIIIOM KOJIMYECTBE

3TO TOKEe CaMOe, UTO I'PYIITIOBbIe peareHThl

MIPU CUCTEMaTUUeCKOM aHa/li3e CMeCel KaTUOHOB WM aHUOHOB MOT'YT IPUMEHSIThCST Oe3
WCT0/Ib30BaHUsI TPYITNIOBLIX peareHToB U 0e3 MeTO/I0B pa3/ieeHust

JIpo0HbBIN KaueCcTBeHHbIH aHa/IW3 CMeCH KaTHOHOB WM aHHOHOB

3TO TO K€ CaMoe, UTO CUCTeMaTUUeCKUil aHaau3

MPOBOJMTCS TOJIKO OJIHOBPEMEHHO C CUCTeMaTUUeCKUM aHaIu30M

+0CHOBaH Ha UCI0/Ib30BaHUU CeNIeKTUBHBIX PeareHTOB, B YC/IOBUSIX MCK/TIOUAIOLIUX B/IUSHUE
JIPYTUX UOHOB

He TpeOyeT MCIT0/Ib30BaHUsI METO/I0OB MAaCKUPOBAHUSI WA Pa3/ieieH st

Katuonsl NH4" M0)XHO 00HApY)KUTh JeiiCTBHEM:
+peakTtuBa Hecnepa;

HUTpara cepebpa;

OKpalluBaHKUeM I1JlaMeHU COJIIMU aMMOHMS;
TePMUUECKHUM Pa3/I0KeHUeM COJield aMMOHUS.

I'pynnoBbsiM peareHTOM aHHOHOB I aHA/IMTHUYECKOW IPYNIIbI ABJISIOTCS:
WO/ Kausi;

+HUTpAT cepebpa;

peaktuB Hecsiepa

cybdar 6apusi.

Ilpu aHa/M3e cMecH aHMOHOB HUTPAT U HUTPUT aHUOHBI 00HApPY)KUBAIOT:
B T1€PBYIO OYepe/ib;
B MOCJIE/JHIOIO OUepe/ib;



+ rocsie poObI HA OTCYTCTBHE B PACTBOPE aHUOHOB JIETYUMX KUCJIOT.

K «cyxum» croco6am KaueCcTBeHHbIX aHA/TUTHYECKUX PeaKIuil OTHOCAT:
+OoKpalllMBaHue IJ1IaMeHy;

TEPMUUECKOe pa3jioxKeHue;

pacTBOpeHHUE;

+OKpallleHHbIe I1epJIbl.

Bbibepume 08a npasu/ibHbix 8ApUAHMa omeema U HaMdcmume KHONKY «/lanee»
KosiouiHbIe pacTBOPBI B XUMHUYECKOM aHa/Iu3e MPUMEeHSIOT:

+71J151 TIOBBILIIEHUsT YYBCTBUTETBHOCTH WU/TA CEJIEKTUBHOCTH PEaKIHiA;

JUIsT 00pa30BaHUs 3071ei;

JJ1s1 TIOJTHOTO PaCTBOPEHUSsI;

+17151 IpUMeHeHUsT 3071ei.

Bblbepume o0uH npasuibHbIli 6apuaHm omeema
KaTHoHBI a/TIOMHHHS MOXXHO 00HAPY)KHUTH [IeHCTBHEM:
TU/POKCH/IA aMMOHUS;

+CyXHUM TyTEM IeHiCTBHEM HUTpaTa KOOasIbTa;
TU/IPOKCHIA a/TFOMHHHUS;

arierata HaTpusl.

CHU/IMKaT aHHOHBI MO)KHO 00HAPY)XMTh JeHCTBHEM:
+pa30aB/IeHHBIX KUCJIOT;

MOJIO/IeHOBOM >KUJKOCTH;

pa30aB/IeHHBIX OCHOBAHUM;

HUTpara cepebpa.

AmdoTepHbIe THAPOKCHABI B XHMHYECKOM aHA/TH3€e IPUMEHSIOT:
JUIsT 00pa30BaHUs 0CA/Ka;

JU1si 0OHAPY>KEHHSI OT/IeTbHbIX KaTHOHOB;

[J1si 0OHApY>KeHWsI aHUOHOB;

+717151 pa3/iesieHusi CMeCH UOHOB.

I'pynnoBhIM peareHTOM aHHOHOB | aHA/IMTHYECKO# IPyNNbI IB/IAETCHA:
cynbdar b6apus;

+xs10puz 6apus;

He UMEIOT;

HUTpaT cepebpa.

Ilpu aHamM3e cMecH KaTHOHOB KaTHOHBI Ka/IUsA U HATPUsI 00HAPY)KUBAKOT:
nocsie oObHapy>keHUs1 KaTHOHOB 111 aHaNUTHUeCKOM rpymIbI;

B [1IEPBYIO OUepe/b;

rocsie 0OHapy>keHUsi KaTUOHOB | aHa/TUTUUeCKOW TPYTIIBI;

+B MOCJ/IeJHIOI0 OUepe/b.

K Knaccmlmxaunn MeTO0/10B KaUeCTBEHHOI'0 aHA/IN3d He OTHOCUTCA METO0/] dHA/IU3a
KaTHOHOB

dHHOHOB

+pacTBOpeHHEe OCaJiKa



K aHa/TMTHYECKUM peakLUsM, NPOBOJAUMbIM «MOKPBIM» IyTeM HeJ/Ib3fl OTHECTH peaKLulo:
OCaXJeHHs

+OKpallliBaHus IJlaMeHU

U3MEeHeHHs OKpPaCKy UHAUKATopa

xpomarorpadusi

B KayecTBeHHOM aHa/IM3e [IPEUMYILIeCTBEHHO NPOBOAAT peaKkiuu
+C pacTBOpaMH 3JIEKTPOJIMTOB

C He3JIeKTPOIMTaMU

arrapaTHBIM MeTOIOM

C rasamu

B makpomeToje /i/is1 NPOBeJeHHUs aHa/IU3a HCI0/Ib3YIOT CyX0e Bell[eCTBO B KO/INUecTBe
5—10 mr.

10 — 50 wmr.

+ 100 mr.

0— 5 mr.

BrinapuBaHue pacTBOPOB NPOBOJAT C Lie/IbI0
+TI0BBIILIEHUS KOHL|eHTpalllK pacTBopa
TIOHW)KEHHsI KOHL|eHTpaL[M1 pacTBopa
OT/ie/IeHHs KaTHOHOB OT aHHOHOB

V3MeHeHHsl OKPaCcK1

Onepanuio eHTpudyrupoBaHusi MPOBOJST C Le/IbI0
+0T/eneHus ocajika OT pacTBoOpa

OT/le/ieHUsI KaTUOHOB OT aHMOHOB

paszesieHusi KaTUOHOB Ha aHATMTUUECKUe IPYMIbl
pa3/iesieHus aHMOHOB Ha aHaTUTUUeCKUe TPYIIIb

Eciu 0cajjok pacTBopsieTcs Me/J/IeHHO, TO He00X0A1MMO
00aBUTBH U30BITOK PACTBOPHTEJIS

+HarpeTh 0CaZIoK Ha BOJSHOM OaHe

MPOKa/IUTh 0Ca/IOK B My(eIbHOM reun

J00ABUTDH TOPSIUETO PACTBOPUTEIS

AMopdHbIe 0cafKHu cojiell CePHOM KUC/I0ThI UMEIT KOHCHCTEeHI|UI0
TBOPOXXUCTBIX

CTYZ,€HUCTBIX

+MOJIOUHBIX

KPHUCTa/JIOB

K karuonam I aHa/TUTHYECKOH IPyNIbI OTHOCATCS KaTHOHBI
Sn?*; Sn**; Ag*

+K*; Na™; NH4*

Ca2+;Mg2+; As3t

Sn?*; NH4*; As®*

K xarnonam Il anasiuTHYeCKOU rpynnbl 0THOCATCA KaTHOHBI



+Hgy?"; Ag'; Pb?*
Cu?*; K*; Pb?*
Sn**; Fe?*; Na*
K*; Na*; NH4"

K xaruonam III aHaTMTHUECKO¥ rPpynibl OTHOCATCA KaTHOHbI
Ni?*K*; Fe?*

+F63+; MH2+; Zn2+

Cd?*; Sb>"; Nhs*

K*; Na*; NH4"

K karuonam IV aHanuTH4eCKOH rpynibl 0THOCATCA KaTHOHBI
+Ca?*; Ba?*; Sr#t

Bi3+; Fe2+; Sr2+

Cr?*; Ca’"; Mg?*

K*; Na*; NH4*

K karrnoHaMm V aHa/IMTHYECKOH rPyNMbl OTHOCATCA KaTHOHBI
24 Qpdt. 2t

Sn-" Sn**; Cu
3+, +. +

Bi3*; Fe3*; As3

+Bi3*; Cd?*; Co?*

K*; Na*; NH4"

K karuonam VI aHaMTHYeCKOH rpynibl 0THOCATCA KaTHOHBI
2+, 2+. 2+

Cu-"; Fe="; Mn
2+. 2+. +

Mg?*; Sr?*; Sh3

+As°*; Sb°*; Sn**

K*; Na*; NH4"

I'pynnoBbiM peakTUBOM Ha KaTHOHBI 11 aHa/IMTUYeCKO IrPyNbI AB/ISI€TCSA PacTBOP
CepPHOM KUC/IOThI

+COMSTHON KUC/IOTHI

TUIPOKCH/Ia HaTpUsI

A30THOM KHC/IOThI

I'pynnoBbiM peakTHBOM Ha KaTHOHBI 111 aHaMMTHUECKOH rPyNNbI SIB/ISIETCA PACTBOP
TUIPOKCU/IA HATPUS

COJISTHOM KHMCJIOThI

+CepHOU KUC/IOThI

A30THOM KUC/IOTEI

I'pynnoBsiM peakTHBOM Ha KaTHOoHBI 111 aHamMTHUYECKO# rPyNNbI SIB/ISIETCA M30BITOK pacTBOpa
TUIPOKCH/IA aMMOHMUSI

+TUAPOKCU/IA HAaTpUsI

A30THOMN KHUC/IOThI

a30TUCTOM KHUC/IOTHI

I'pynnoBbIM peakTMBOM Ha KaTHOHBI V aHA/IMTUYeCKOU rPyMNIibl AAB/ISAETCSA
n30bITOK 6H pacTBOpa rpoKCHa HAaTpUs
KOHLIeHTPUPOBaHHbIN pacTBOP I'MIPOKCH/A aMMOHUS



+pacTBOPbI TU/IPOKCHU/Ia aMMOHUSI Y TU/IPOKCH/Ia HAaTpus
pacTBOpa COISTHOW KHC/IOThI

I'pynnoBbIM peakTHBOM Ha KaTHOHBI VI aHa/IMTHYECKOH IPyNIibl AB/IAETCS PacTBOP
TUIPOKCHU/IA HATPUS

CepPHOU KUC/IOThI

+KOHL|@eHTPUPOBAHHBIN PaCTBOP TU/IPOKCH/Ia aMMOHUS

COJISTHOM KHMCJIOTBI

K annonam I aHa/iuTHYECKOH IPyNIbl OTHOCATCA
Cl ; S04%; NO3

+SO42'; C032'; PO4*

NO3 ; Cl; C03*

PO43'; N03_; Cl

K anuonam II aHannTH4eCKoi rpynmnbl 0THOCATCS aHUOHBI
SO4%; S*; NO3

5042'; NO3_; S

+S%; ClL ;T

PO43'; N03_; Cl

I'pynnoBhIM peakTHBOM HAa aHHOHBI | aHA/IUTHYECKO# IPYNbI SIB/IAETCHA PACTBOP
HUTpaTa cepebpa

HUTparta bapus

+xyopyjia 6apusi

TPYIIIOBOrO PeakTHBA HET

I'pynnoBbsIM peakTHBOM Ha aHHOHBI II aHa/TUTHYECK O IPyNNbI AB/IAETCA PaCTBOP
+HUTpaTa cepebpa

xjopua 6apust

HUTpaTa Oapusi

TPYIIIIOBOTO PeakTHBa HeT

AHanmm3 cyxo# co/i1 Heo0X0/[HMO HAUHHATH C:
pacTBOpPEHUS COJIU

+110160pa pacTBOPUTEJIs

HarpeBaHusl

B3BeLLIUBaHUS

OueHKa KauecTBa MPHUPO/IHBIX BOJ| BK/TFOYAeT MPo0bl Ha MPUCYTCTBUE HOHOB:
HaTpUs

KaJTusi

+aMMOHHMS

BOZIOpPO/ia

Copep)xaHue rHpOKap0oHaTa Ka/ibI[isi B IPUPO/IHBIX BO/IaX 00yC/IaB/IMBaeT KeCTKOCTh:
+BpPEeMeHHYI0
MIOCTOSTHHYO

o6uyto



TIpoAyKTHI AETCKOr0 M JUETHYECKOr0 MUTAHHUs MOJBEPraiT 00A3aTe/IbHOMY HCC/IeJ0BAHUI0 Ha
cojiep>xaHue CoJIei:

KaJlbLIvs

HaTpus

aMMOHUSI

+CBUHL]A

I'napokcuabl xene3a (II) 1 Mapranma 06/1aal0T CBOMCTBAMU:
+c/1a000CHOBHBIMU

KHACTIOTHBIMU

am@oTepHbIMU

HelTpanbHbIMU

I'mapoxkcupabi kaTuoHoB (II1) aHanuTHUECKOH rPyNNbI
XOpOILI0 paCTBOPUMBI B BOJIe

+He pacTBOPHMEI B BoJie

He PaCcTBOPUMBI B paCTBOpax Iijesiouei

He paCTBOPHMBI B paCTBOpax KUC/IOT

Cyabgujpi katuoHoB II1 anaiMTHYECKOM IPyNIIbI
pacTBOpUMBI B BOJe

He PacTBOPUMEI B BOZie

+He paCTBOPHMBI B BOJle, HO paCTBOPUMBI B KUCIO0TaxX
He PacTBOPUMBI B BOZIe, HO PaCTBOPHUMBI B I1je/i0uax

’Kene30 BXOAUT B COCTaB:
KHCJIOT

+remMorio0MHa

JKAPOB

CITUPTOB

Mapranen, HUHK H XpPOM MO)KHO OTHeCTH K:
+MUKpPO3/IeMeHTaM

MakKpo3J/ieMeHTaM

sneMeHTaM 1V aHanmMTHUYeCKOU IPYIIIBI
371eMeHTaM | aHanTUTUYeCKOU rpymibl

Cyabpuabl KaTnoHoB IV aHa/TMTHUECKOH IPYINbI KUMEHT 0KPacKy
PacTBOPOB UEpPHOTO 1[BeTa

+0CaZIkOB UepHOTI'O 1[BETa

0Ca/IKOB KUPITMUHO-KPACHOTO 1[BeTa

OecrBeTHBI

PacTBop cotu HUTpaTa cepedpa NPUMEHSAIOT B:
opToTeun

+odTanbMonorum

YPOJIOTUH

HEeBPOJIOTHUU

B BoHBIX pacTBOpax co/id KatuoHa Co?" MMeIoT 0Kpacky



rony0yto
+pO30BYIO
3e/IeHYI0
XKENTYI0

B BogHBIX pacTBOpax co/id KatuoHa Ni**MMeloT oKpacky:
+3eJ/IeHy10

PO30BYIO
rony0yto
XKENTYI0

I'uapokcuabl KaTHOHOB V aHa/IMTHYeCKOo# rpynmnbl As3*,As> u Sn?*, Sn*"o6/1agaroT cBoiicTBaMu:
OCHOBHBIMH

KUC/IOTHBIMU

+amQoTepHbIMU

le/l 0TPpAB/IEHUHU MbIIIIbAKOM MOAB/IAKNTCA CUMIITOMBI:
+IIOHW)KAeTCsl KpOBSAHOe aBjieHne

TIOBBILIAETCA KPOBAHOE JdBJ/IEHHE

MOABJIAAETCA CYXOCTh BO PTY

TIOABJIAETCA 3Yy[

Bo/IbIIHHCTBO AaHHOHOB | aHA/TUTHYECKOH IPYNNbI C TPYNNOBHIM PEaKTUBOM 00pa3yIoT COJIH:
pacTBOpUMBIE B BOjle

+He pacTBOpUMBI€e B BOJie

He PacTBOPUMbIe B KUCIOTaX

He PacTBOPHMBI B 11jesi04ax

Co/ti MeTaKpeMHHEeBO# KUC/I0ThI BC/IeJCTBHE T'H/IPO/IH3a UMEIOT Cpejy:
KHUCTTYIO

+11le/I0YHYIO
HEWUTpaIbHYI0

BobMHCTBO CcoJ1eii, 00pa3oBaHHbIX aHnoHamMu 111 aHa/TMTHUECKOH rpynnbI
IJIOXO PAaCTBOPHMBI B BOJie

VMMeIOT TPYIIOBOM PeaKkTHB

+He UMEeT rPYIIOBOro peakThBa

HMMEIOT 3arax

I'pynmnoBoii peakTHB Ha KaTHOHBI I rpynnbl N0 KUC/JI0THO-0CHOBHOM Kaaccupukaruu (Na*, K,
NH.):

2H pacTBOD Le/104r

2H pacTBOp aMMHaKa B U30bITKe

+IPYIIIIOBOIO PeakTyBa HeT

11 pacTBOp 1jen0uu

I'pynnoBoii peakTuB Ha KaTHoHbI III rpynnbl mo KMCI0THO-0CHOBHOM Kaaccudukanuu (Ba?’,
Ca*', Sr*"):

+2H pacTBOp CEpHOU KUCJ/IOTHI

2H pacTBOP COJISTHON KHC/IOTBI



2H pacTBOp aMMHaKa B U30bITKe
1H pacTBOp COJISTHOM KMUC/IOThI

I'pynmoBoii peakTHMB Ha KaTHOHbI V IPynnbl 10 KHC/IOTHO-OCHOBHOHM Kaaccuukanuu (Fe?',
Fe3*, Mn?*, Mg?*):

2H pacTBOp aMMHakKa B U30bITKe

+2H pacTBOp L[e/I04U

2H pacTBOP CEpPHOM KHUC/IOThI

1H pacTBOp COJITHOU KMC/IOTBI

Crnenu¢uueckum peareHTOM Ha KATHOH aMMOHHUA SIBJISIETCA:
+peaktuB Heccnepa K>[HgJs]+KOH

rugporaptpar Hatpust NaHC4H406

rugpokcu Hatpusd NaOH

COJIsSIHasl KUC/I0Ta

HoHbI HaTPUsA OKPAIMBAKT I/IaM#A ra30Boi rope/iKU B:
KapMUHOBO-KpaCHbBIH 1]BeT;

+ KeNTbI} 1[BET;

rony0oii 1iBeT;

6/1e1HO-(DHOJIETOBBIH 1]BET.

HoHpI KaibLHA 0KPAIIWBAKT I/IaMsl Fa30BO rOpeJiKH B:
+KAPIMUYHO-KPACHBIN 1[BET;

JKeJIThIU LIBET;

rony0oii 11BeT;

6/1e1HO-(DHO/IETOBBIM 1[BET.

HoHbI 0apusi OKPAIIMBAIOT MJIaMs ra30BoM rOPe/IKH B:
KUPIUYHO-KPACHBIH 1[BET;

+ >Ke/ITO-3eJIeHbIH 1IBeT;

rony0oii 1iBeT;

6/1e1HO-(DHO/IETOBBIM 1[BET.

HoHbI Ka/iis 0KPAIMBAIOT I/IaMsi Ta30BOH rOPe/IKH B:
KUPITUYHO-KPaCHbIH 1IBET;

JKeJITbI 1IBET;

3eJieHbIH 1[BET;

+ 611efHO-(DHOJIETOBBIM I[BET.

HoHbI MeAH 0KpAIMBaKOT IJIaMs ra30Boi ropesiky B:
KAPIUYHO-KPACHBIN 1]BET;

+ SIPKO-3€eJIeHbII L|BeT;

rony0oii 1[BeT;

(uroeTOBBIN 1iBET.

Tema 3. Ko/inuecTBeHHBLIN aHA/IN3

Bbibepume 00uH npasuibHbIl 8apuaHm omeema
Bosiee pacripocTpaHeHHbIM Ha3BaHHEM TUTPUMETPHYECKOr0 MeTo/ia aHA/IM3a CYUTACTCA:



+00BEeMHBIH
BeCOBOU
rpaBUMeTpUYeCKUN
(hoTomMeTpUuecKuit

B ocHOBe MpPOTO/IMTOMETPUYECKOT0 MeTO0/]a aHA/TH3a JIE)KUT MeTo/|
KOMIUIEKCOOOpa30BaHUS

+KUCI0THO-OCHOBHOM

OKHCJTUTE/TbHO-BOCCTAHOBUTE/TbHBIN

rpaBUMeTPUUeCKUI

K MeTopam pejoKcuMeTprH He OTHOCUTCA
WO OMEeTpHUs

aCKOpOHMHOMEeTpHSI

+alraoMeTpusa

apreHTOMeTpUs

PacTBop, KOHI|eHTpalusl BellleCTBa B KOTOPOM U3BeCTHA C BbICOKOI TOUHOCTHI0O Ha3bIBAIOT
+CTaHJapTHBIM

pabourm

TUTPOBAHHBIM

HelTpanbHbIM

K a3ouHAuKaTOpamM OTHOCAT
dhenondranenH

+MEeTHUIOBBIM OPaH)KeBbIN
JIaKMYC

JUHATPOGEHO

ITepMaHraHaToMeTpUYeCKHM METO/0M OMpe/ie/IsIloT Co/iep)KaHue
3TWIOBOTO CITMPTA B MPO/IyKTaX MUTaHUS

Meau (IT) B pacTBopax MHCKTULIU/IOB

+xesne3a (II) B repournaax

Cosieu Ka/bLvsl B IPUPO/IHOM BOjle

B ocHoBe rPaBUMETPHYECKOI'0 METO/Jd dHA/THU3d JIE)KHUT 3dKOH
«ABOraipo»

00BeMHBIX OTHOIIIeHUH

+COXpaHEHI/IH MacCcChI BellecTB

COXPaHEeHUS 3HEPIrUr

TepmoBechl CKOHCTPYHPOBaHHbIe /[l0BajsieM NPUMEHSIIOT B MeToJe
TUTPUMHUTPUU

+TpaBUMeTPUU

KY/IOHOMeTPUH

1oloMeTprn

Tpuson b 310
YeTbIpeXOCHOBHAs KMCJIOTa
HUTPWITPUYKCYCHAsI KUCJIOTa



+A1HaTpHUeEBasl COJIb BTHJIEH,E[I/IaMI/IHTETpaYKCYCHOI\/JI KHCJ/IOTBI
STUIIEHAWaMUHTETPAYKCYCHAsA KUC/IOTd

B xomniekcHom coesuHenun [Ag(NH3)2]Cl nuranjom siB/isieTcs:
Ag’

Cl-

+NH3

Ag(NH3)2

B kommiekcHoM coeuHernuu [Ag(NH3)2]Cl kommiekcoodpa3oBaresiem AB/IAETCA
+Ag*

Cl~

NH3

Ag(NH3)2

KonuecTBeHHOE onpeae/ieHyue 3HaA4eHUsA KUCJIOTHOCTHU ITOYBBI OTHOCUTCH:
K MeTOJaM OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHOI'O TUTPOBAHHA

K MeTOaM KOMIIVIEKCOHOMETPHUYECKOTO TUTPOBAHUA

+K MeTo/iaM KHC/IOTHO-OCHOBHOI'O TUTPOBaHUA

K MeTOaM 0CaAUTEJIbHOTO TUTPOBAHUA

KonnuecTBeHHOE ompe/ie/ieHre 3HaUeHHUs1 0011eii )KeCTKOCTH BOABI OTHOCHTCS:
K MeTO/IaM OKHC/IUTeTbHO-BOCCTAHOBUTE/ILHOTO TUTPOBAHUS

K MeTO/laM 0CaJuTe/IbHOTO TUTPOBAHUS

+K MeTo/1aM KOMITJIEKCOHOMETPHUUYECKOT0 TUTPOBAHUS

K MeTOo/laM KHC/IOTHO-OCHOBHOT'O TUTPOBAHUS

KonuecTBeHHOE omnpeae/ieHue CoAepKdHusl dAKTUBHOI'0O XJ1I0pd B paCTBOpP€ OTHOCUTCH:
+K MeTo/iaM OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IBHOI'O TUTPOBAHUA

K MeTOJ4aM 0CaAuTe/IbHOTO TUTPOBAHUA

K MeTO/JlaM KOMIIVIEKCOHOMETPHUYECKOI'O TUTPOBAHHSA

K MeTOJaM KMCJIOTHO-OCHOBHOI'O TUTPOBAHUA

KosnuecTBeHHOe oOmpe/ie/leHHe XJIOPHJA0B B pacTBope THTPOBaHHEM PpPacTBOPOM
cepeOpa OTHOCHTCH:

K MeTO/]aM OKUC/TUTE/IbHO-BOCCTaHOBUTE/TbHOTO TUTPOBAHUS

+K MEeTO/laM 0Ca/JUTeIbHOTO TUTPOBAHHUSI

K MeT0/]JaM KOMIT/IEKCOHOMETPHUYECKOTO TUTPOBAHHS

K MeT0/laM KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS

HUTpaTa

KomuyecTBeHHOE omnpeae/ieHue CoAep)KdHUA PACTBOPEHHOI0 KHC/IOPOJAa B BOJA€ OTHOCUTCH:

+K MeTOZlaM OKHC/IUTEe/IbHO-BOCCTAHOBUTE/ILHOI'O TUTPOBAHHSA
K MeTOJ4aM 0CaAuTe/IbHOTO TUTPOBAHUA

K MeTO/Z1aM KHC/IOTHO-OCHOBHOT'O TUTPOBAHUA

K MeTOJdaM KOMIIVIEKCOHOMETPUUYECKOTO TUTPOBaHUA

Mertop ananu3a, pabouuM pacTBopoM KoToporo siBisiercs Na2S203
+H10I0MeTPHUA

dboTomeTpusi

crieKTpooTOMeTpUst



IIepMaHI'aHATOMETPpHA

Kakas 13 nepeunc/IeHHbIX onepaiuii NPOU3BOJUTCS NPHU rPAaBUMETPHYECKOM aHa/u3e?
nobaBieHre UHIUKATOpa

+¢unbTpoBaHue

TIOIKMCJ/IEHHE pacTBOpa

Mo/IIie/laudBaHre pacTBOpa

K pocronHcTBaM rpaBUMeTPHUYeCKOro MeTo/Aa aHa/IU3a OTHOCAT:
+TOYHOCTL MeTo[a

OpIcTpOTa METOZA

MPOCTOTa MeTo/1a

3HEepProemMKoCTb

B pactBope komiuiekcHoro coeguHeHusi K3[Fe(CN)s] Mo)XHO 00Hapy)XMTh B 3HAaUMTeTbHBIX
KO/IMNYecTBax:

+K*

Fe3*

CN-

Kakue #3 mepeuydc/ieHHbIX TEePMHHOB SABJAKTCA BeJIHYHHAMH, XapaKTepPHU3YIOI[HUMH
KOJIMUECTBEHHBIH COCTaB PacTBopa:

o0beMHas 10715

+MoJIsIpHasi KOHLIEHTpaIUsI

MaccoBasi 10Jist

MOJISITbHAs! KOHLIEHTPaLys]

MeTo KHC/JIOTHO-OCHOBHOTO THUTDOBaHHs, I[€e pabouMM pacTBOPOM #ABJIAETCA KHC/IOTA,
Ha3bIBaeTcHa

+alguMeTpus

TKATUMETPUs

HoJoMeTpusa

epMaHraHaToMeTpust

CreneHb OKuc/IeHHusA Kamusa B coeguHeHnd Ks[Fe(CN)gl
-1

+3

++1

+2

OmnpejenuTh cTeneHb OKUC/IeHUs: Xxpoma B coeguHeHuH K.Cr207:
++6

+3

+9

+7

Kako¥i MHAMKATOP MCNO/Ib3yeTCs B METO/|¢ HeMTpa/Iu3aluu:
JIaKMYyC

+MeTHIOpaHK

tdenondranenH



XPOMOT€eH YepHbIN

OmnpepeuTh CTelleHb OKMC/IeHUs MapraHua B coeguHeHnd KMnQOy
+1

++7

-2

+4

Mertop aHa/u3a, paboyuM pacTBopoM Kotoporo sisjisiercs KMnO4
WO OMeTpHUs

+repMaHraHaToMeTpus

KOJIOpUMEeTPUSs

XpOMaToOMeTpHUs

HutpuToMeTpuuecKHA MeTO/ MPUMEHSIOT /I/Is1 aHA/IM3a:
(heHosoB

(heHONOKHUCIOT

+apoMaTHYeCKUX MepBUYHBIX AMUHOB

a/bJIeTUZIOB

TpeOoBaHus K peakijusiM B THTPUMETPHU:
00paTUMOCTh

+00JIbIIIast CKOPOCThb PeaKI|H

PaCcTBOPUMBIH MPOYKT PeaKLu
CeJIeKTUBHOCTh

IIpu3HakoMm puKcUpOBaHNsA KOHEUHOU TOYKH TUTPOBAHUA SIB/IAETCH:
+ U3MeHeHVe OKPaCKU pacTBopa

BbIMa/leHKe 0cajiKa

MOSIB/IeHNe XapaKTepHOro 3araxa

TIOBBILLIEHME TeMIlepaTypbl

Ocaxgaemasi (popMa J0/DKHA COOTBETCTBOBATH CJIe/[yIOIUM TPeOoBaHUAM
[0JDKHA 0CaXKJaThCsl B KPYITHbIE KPHUCTaIl/IbI;

JI0JDKHA JIETKO 0CaXKIaThCs;

+71erko GuabTpOBaThCS;

TIpU MPOKaJMBAHUU JIETKO pa3/aratbCsl.

Jins TUTpOBaHMS €/1a00r0 0CHOBAHHS CH/IbHOM KHC/IOTOW HUCIO/Ib3YIOT HHUKATOPbI:
(dheHondTaneuH;

MypeKcu/;

+ MEeTHU/IOBBIM OpaH)XeBbIM U METUJ/IOBbIN KPaCHbIM;

OPOMTHUMOJIOBBIN CUHHIA

Aprenromerpryeckoe TUTpOBaHHUe 0THOCAT K MeTo/aM:
KOMII/IEKCOHOMETPHUUECKOI'0 TUTPOBAHUS,
OKHC/IUTE/IbHO-BOCTAHOBUTE/IbHOI'O TUTPOBAHUS,
NepMaHraHaTOMeTPUUYeCKOI' TUTPOBAHUS,

+0CaauTe/IbHOrO TUTPOBAHUS.



KHC/1I0THO-0CHOBHOE TUTPOBAaHHE MPUMEHSIIOT:

JJIs KaUueCTBEHHOTO OTIpe/iesieH st KUCJIOT U 1je/iouel;

+717151 KOJIMYeCTBEHHOTO OTpe/ieIeHust KUCIOT | ITie/louel;

JJIs KaUeCTBEHHOTO ¥ KOJTMUeCTBEHHOT'0 OTpe/ie/IeH s KUCJIOT U 11je/i0uei;
JJ1s1 KOJTMUeCTBEHHOTO OTpeZie/IeHusT KMCTIOT.

Bbibepume 0sa npasuibHbix 8apuaHma omeema

B KoMII/IEKCOHOMETPHYeCKOM TUTPOBAHUHU UCIO/Ib3YIOT HHAUKATOPbI:
KUCJIOTHO-OCHOBHBIE;

+ Mypekcuz,

+ XpOMOTeH YépHBbIY;

XpoMarT KaJus.

Bblbepume o0uH npasuabHbIli 6apuaHm omeema

Hau6o/1ee y100HbI B pad0Te rpaBUMETPHUYECKOr0 aHa/TW3a KPUCTA//IMYECKHEe 0CaJJKH MaCCoM:
0,03 r;

+0,5T;

0,1r;

1r

HepMaHI‘aHaTOMETpI/IqECKOE TUTPOBAHHE OTHOCAT K Me€TO/JaM:
+OKHC/INTe/IbHO-BOCTAHOBUTE/ILHOI'O TUTPOBAHUS,
KHWCJIOTHO-OCHOBHOI'O TUTPOBAHUS;

KOMIIJIEKCOHOMETPHUYECKOIro TUTPOBAHMSA,

0CaAUTE/IbBHOI'O TUTPOBAHUS.

B mosiymMuKpoMeToje TpedyeTcsi pacTBopa:
+1 mi;
0,5 m;
1,5 m;
0,1 m.

Ilpu Kane/j1bLHOM aHa/IM3e HCHO0/Ib3YHT PeakLiu:
C BbITIa/IeHHeM OeClIBeTHBIX KPHCTAJIIOB,;

+C U3MeHeHHeM OKpacKy PacTBOPa;

C BblfleJIeHHeM rasa;

C BbIMaJileHUeM LIBETHBIX OCA/IKOB.

MN3omopdHoe cooca)keHHe— 3TO Mporecc:

+00pa3oBaHUsl «CMellIaHHbIX KPUCTa/JIOB» MOHAMUA OCHOBHOT'O KOMITOHEHTa U MUKPOKOMITIOHEHTa;
TMpOLiecC 3axBaTa pUMeceil MUKPOKOMIIOHEHTa BHYTPb PACTYLMX KPUCTa//IOB;

obpa3oBaHue KpUCTa/lJIoB MIOHAaMU OCHOBHOT'O KOMITOHEHTAa;

00pa3oBaHue KPUCTa/IJIOB NIOHAaMH MUKPOKOMIIOHEHTa.

Jins TUTpOBaHMSA €/1a00¥ KHC/IOThI CWJIBHBIM OCHOBAaHHUEM HMCIO/Ib3YHOT HHANKATOPBI:
METH/IOBBIM OpaH>XeBbI U METU/IOBBIM KPaCHbIM;

+ eHondranens;

OpPOMTUMOIOBBIN CUHUI;

XPOMOT€eH YEpHBIH.



JI/isi MPAaKTHYeCKH IMO/IHOT0 0CAXK€HHUS HOHA [[0CTaTOUHO:
TIOJTyTOPHOTO U30bITKA OCAUTEIS;

+00/bI1I0} U30BITOK OCAJIUTE/IS;

paBHbIe 00BEMBI;

3aBHCUT OT KOIMUYECTBA PearupyroliX BeljecTs.

AprenromerpHuyeckKkoe TUTpOBaHHe IIPUMEHSAIOT:

[J1s1 KaueCTBeHHOro ornpegeseHus noHos Cl™ u Br-;

+71J151 KOJIMUeCTBEHHOT 0 onpeZiesieHust HOHOB Cl™ u Br;

[J1s1 Ka4eCTBEHHOI'0 M KOJIMUeCTBEHHOr 0 ornpe/ieneHyst noHOB Cl™ u Br .
[J1sl KQUeCTBEHHOI'0 OIlpe/ie/IeHHs X/10pa.

B aprenToMeTprMyecKoM TUTPOBAHUM UCII0/Ib3YKOT HHAUKATOP:
+Xpomart Kanus,

MYpeKCHuz;

He HCII0/Ib3YIOT;

XPOMOT'€H UepHbIi.

Hau6os1ee y100HbI B pad0Te rpaBUMETPHUYECKOr0 aHa/Iu3a 00bEéMUCTHIE aMop(HbIe 0CafiKHU C
MacCCOM:

0,5T;

0,3r;
0,5-1,01;
+0,1 -0,3T.

Jins oTe/1eHUsI MeJIKOKPHCTA/UTMYeCKUX 0CaIKOB HUCMO/IB3YIOT (PM/ILTPOBA/IBHYIO Oymary:
C UépHOM (M1 KpaCHOM) JIEHTOW;

+C cuUHeU JIeHTOMu;

00OBIKHOBEHHYIO;

c GeJstoii JIEHTOM.

Touka 3KBMBa/IEHTHOCTH HaX0JUTCsI B IIe/IOYHOM 00/1aCTH B C/lyyae TUTPOBAHMA:
CUILHOT'O OCHOBAaHHUS CUJIbHOU KHCJ/IOTOM;

CHUJIBHOM KHCJIOTBI CU/IBHBIM OCHOBAHHEM;

C/1a00r0 OCHOBAHUS CUILHOMN KUC/IOTOM;

+ c1a00% KUC/IOTBI CUJIBHBIM OCHOBAaHUEM.

ToukKa YKBHBa/IECHTHOCTH HaXOJAUTCA B KMC/IOH 00/1aCTH B ¢/lyyae TUTPOBAHMSA:
CUJILHOTO OCHOBAHUS CUILHOU KHUCIOTOMU;

+ ¢c/1a60r0 OCHOBAHUS CU/ILHOM KHUCJ/IOTOM;

C71a001 KUCJ/IOTBI CHIBHBIM OCHOBAaHUEM;

CUJIBHOM KHCJIOTBI CU/IbHBIM OCHOBAaHHEM.

CraHjapTy3alnjii0 pacTBOpa XJ/IOPOBO/JOPO/JHOH KHC/JOTHI MeETO0/J0M KHC/JI0THO-OCHOBHOI'O
TUTPOBAHMA NMPOBOJAT 10 CTAHAAPTHOMY PacTBOpY:

THUOCY/b(aTa HaTpus;

HUTPUTA KaJIus;

TeTpabopara HaTpus;

11]aBe/IeBOM KMC/OTBhI.



CraHJapTH3a0MI0 PacTBOpPa IHMAPOKCH/A HATPHUsA METOJ0M KHC/IO0THO-OCHOBHOTO THTPOBAHMSA
NPOBO/JAT IO CTAaH/[APTHOMY PacTBOpY:

THOCY/Ib(aTa HaTpus;

HUTPUTA KaJIus;

TeTpabopara HaTpws;

+XJIOPOBO/IOPOJHOM KHC/IOTHI.

CraHpapTH3aLHI0 PacTBOpPa THOCY/Ib()aTa HATPHUA METO/0M HOJOMeTPHUHU MPOBO/AT IO
CTaHAAPTHOMY PacTBOpY:

TeTpabopaTa HaTpus;

HUTPUTA KaJTus;

+auxpoMara Kanus,

Ho/ua Kausl.

CraHjapTH3al{i0 pacTBOpPa MepMaHraHara Kaius NPOBOJAT M0 CTAaHAAPTHOMY PacTBOpPY:
THUOCY/b(aTa HaTpus;

+111aBe/1eBOM KUCJIOThI;

TeTpabopaTa HaTpuS;

JXpomara Kasiusl.

Onpepenenue copepxanus xenesa(ll) merogom nepmMaHraHaToMeTpHH NNPOBOJAT
C UCI0/Ib30BaHNEM MH/MKaTopa Kpaxmara;

+ 6e3 UHAMKATOPA;

C UCI0/Ib30BaHWEM UH/JMKaTOpa MeTU/IEHOBOT'O OPaH)KeBOro;

C UCII0/Ib30BaHUEM MHJMKaTopa (eHos(TanerHa;

OnpepesieHHe Macchl EPOKCH/A BOAOPO/Aa B PacCTBOpPE MET0/{0M HO/J0MeTPHU NP OBO/JSAT
+ C UCI0/Ib30BaHUEM MH/IMKATOpa KpaxmaJa;

6e3 UHAUKATODA;

C WCTO0/Ib30BaHNEM WH/IUKAaTOpa METH/IEHOBOT'O OPaH)KeBOr0;

C WCTI0/Ib30BaHKEeM UHMKaTopa GeHodTanernHa;

CraHapTH3a{I0 PacTBOPA NepMaHraHaTa Ka/ivsl 10 IiaBe/1eBOH KHC/I0Te IPOBO/AT:
+ MPSIMBIM TUTPOBaHUEM;

00OpaTHBIM TUTPOBAaHUEM;

3aMeCTUTe/TbHbIM TUTPOBAHUEM;

KOCBEHHBIM TUTPOBaHHEM.

CraHpapTH3aL{I0 PacTBOpa THOCY/Ib(aTa HaTpUsl MO JUXPOMATy Ka/Iusl POBO/JAT
TIPSIMBIM TUTPOBaHUEM;

00OpaTHBIM TUTPOBAaHUEM;

3aMeCTUTe/TbHbIM TUTPOBAHUEM;

+KOCBEHHBIM TUTPOBAHHEM.

B KauecTBe TUTPaAHTa MPH KOMILUIEKCOHOMETPHYECKOM TUTPOBAHUHU HanboJiee 4acTo
HCIO0/Ib3YIOT

HUTPWIOTPUYKCYCHYI0 Kucnoty (HTY), kommiekcon [

3TUIeHAUaMUHTeTpayKCcycHyto kucioty (3ATY), komriiekcoH 11
TpaHC-1,2-1MaMUHIMK/IOreKCaHTeTpayKCyCHYI0 KUcioTy (LI TA), komnnekcon IV
+IByHaTPUEBYIO COJIb STUIeHAMAaMUHTeTPayKCyCHOM KUC/I0ThI (D TA), kommnekcoH 111



YuC/10 KOOPAMHALMOHHBIX CBs3ell 00pa3yeMbIX OJJHUM JIMTAH/0M Ha3bIBaeTCs
KOOP/IUHAI[MOHHOE UHNC/I0

TIOJTU/IEHTAaTHOCTh

+0EeHTaTHOCTh

KOMIIJIeKCOOOpa3oBaHue

K 6e33Ta/IoOHHBIM MeTO/iaM aHa/IM3a OTHOCATCHA
TOJILKO I'PaBUMeTpPUS

TUTPUMETPUS U HEKOTOPbIe APYTHe MeTO/IbI
TOJIKO TUTPUMETPUS U IPaBUMETPUSI
+TpaBUMETpPUS U HEKOTOPbIe APyrre MeTO/bl

Bobi0epuTe HeBepHOe yTBep K/eHUe

+pacTBOPUMOCTb CBEXKEOCaKJEeHHBIX 0CaZIKOB MeHbllie, YeM IMOCTOSIBILINX

PacTBOPUMOCTh CBE)KEOCAXK/IEHHBIX 0CaJKOB 00JIbIIIe, UeM IMOCTOSIBIIAX

BellleCTBa C MOHHOM KPUCTa/VIMUeCKOW pelleTKOM Jiyullle PaCTBOPSIFOTCS B BOZe, UeM B OPraHUUeCKUX
PacTBOPUTENISAX

yeM MeHbIIIe pa3Mep YacTHI] 0Cajika, TeEM PACTBOPUMOCTh O0JIbIIe

Bbi0epuTe NpaBU/IbHOE YTBEP)KAEHHE: PACTBOPHUTH 0CaJJ0K MO)KHO

myTeM Zo0aBeHNs] He0OJIBIIOr0 U30bITKA OCaUTeNIsS

+CBsI3bIBasi O/IVH U3 MOHOB 0Ca/IKa B MaJIOZIMCCOLIMUPYIOITiee KOMIIEKCHOe COeZIMHEeHHe
MyTeM Zi006aB/IeHus TOCTOPOHHUX MOHOB, YBETMUMBAIOIIUX HOHHYIO CUTy pacTBoOpa
HeT MPaBUJILHOTO OTBETa

Hmwxuas rpaHHlia onpeae/aeMbIX cogep)KaHm‘/i HCII0/Ib3YyeTCHA
A1 XaPAKTEPUCTUKKU UYBCTBUTE/IbBHOCTU B KAY€CTBEHHOM aHa/IM3e
+B KOJIMUeCTBeHHOM aHa/in3e

1 B KaUeCTBEHHOM U B KO/IMYeCTBEHHOM adHa/l13e

AJI1 XaPAKTEPUCTUKH BOCITPOU3BOANMOCTHU

HwxHss rpaHULia onpe/ie/igeMbIX Cofep)KaHui

+BCer/a BbIlIe, YeM Ipeiel 0OHapyKeHUsI

BCer/la HUXe, UeM Tpe/ies1 0OHapy KeHHUsT

nocsie 00pabOTKH MeTOJAMH MaTeMaTHUeCKOW CTaTUCTHUKH YHC/IEHHO COBIIAZIaeT C Tpe/iesioM
oOHapy>KeHUst

He UMeeT HUKaKOW CBSI3U C Tpe/ie/ioM 00HapYKeHUst

Bbi0epuTe HeBepHOe yTBep K/JeHUe

+pacTBOPUMOCTb CBEXKEOCAXKEHHBIX 0CaZIKOB MeHbIIIe, UeM IMOCTOSIBIINX

PacTBOPUMOCTh CBeKeOCaXK/JeHHBIX 0CaJJKOB 00JIbIlIe, UeM MOCTOSIBIINUX

BelllecTBa C MOHHOM KpUCTa/UIMYeCKOH pelleTKOM yyllle paCTBOPSIIOTCS B BOJle, YeM B OPraHUYeCKHUx
PacTBOPUTEISIX

YyeM MeHbIIIe pa3Mep YacTHI] 0CaJiKa, TeM PaCTBOPUMOCTb OOJIbIIIe

Bbi0epuTe NpaBU/IbHOE YTBEP)K/eHHe: PACTBOPHUTH 0CA/[0K MO)KHO

nyTeM lobaBieHust HeOO0JIbILIOro U30bITKA OCafUTeIs

+CBsI3bIBasi O/IMH U3 MOHOB 0CajiKa B Ma/I0AUCCOLIMMPYIOLiee KOMILIEKCHOe COeJMHeHre
nyTeM /lobaB/ieHus TOCTOPOHHMX MOHOB, YBEJIMUMBAIOLMX MOHHYIO CHJTy PacTBOpa



HET IIPpaBUJIbHOT'O OTBET

B kauecTBe TUTPAHTA NMPH KOMIL/IEKCOHOMETPUYECKOM TUTPOBAaHMH Hanosiee 4acTo
HCIOJIb3YIOT

HUTPWIOTPUYKCYCHYIO Krucaoty (HTY), kommnekcon [

STUeHAUaMUHTEeTPayKCyCcHYr0 KUcoTy (DATY), komriiekcoH 11
TpaHC-1,2-1raMyHLMK/IOreKCaHTeTpayKCyCcHYto Kucioty (L TA), komnnekcon IV
+BYHaTPUEBYIO COJIb ITU/IeHAUAMUHTeTPayKCyCHOM KUC/IoThl (D TA), kommnekcoH II1

YK /10 KOOPAMHALMOHHBIX CBs3ell 00pa3yeMbIX OJJHUM JIMTaH/0M Ha3bIBaeTCs
KOOP/IJUHALIMOHHOE YKCJIO

TIOJTU/IEHTAaTHOCTh

+1eHTaTHOCTh

KOMIIJIEKCOOOpa3oBaHue

MeTto; KO/IHYECTBEHHOT0 aHAa/M3a, B KOTOPOM CYAAT O KOJIMYeCTBeé COCTaBHOM YacTH B
CcoeJMHEHUAX WU B CMeCSIX MyTeM Bbl/ie/IeHUs eé B BH/ie TPYAHOPAacTBOPHMOro 0Ca/iKa, 1o Macce
KOTOPOro BHIUMC/ISIOT KOJTMYECTBO HCKOMOM COCTaBHOMW YacCTH, Ha3bIBAKOT:

ra3oBbIM MeTOJ,

TUTPUMETPUYECKU MeTO/]

rpaBUMeTPUYECKUI MeTO/

+MeTOo[, OCaKJEeHUS.

AnukBoTa — 3T0:

pacTBOp peareHTa C TOYHO M3BECTHOM KOHL|eHTpaLuel;

MOMEHT THUTPOBAHMS TPU KOTOPOM KOJIMUECTBO /100aB/IEHHOTO THUTPAaHTa XUMWUYECKH SKBUBAJIeHTHO
KOJIMYEeCTBY OIpe/ie/isieMOro BellleCTBa;

+TOYHO M3BeCTHas YaCTh aHAJIM3UPYEMOI0 PaCTBOPA, B3sTast [J/1s1 aHa/IN3a;

MeTO/] KOJIMUeCTBeHHOT'0 aHa/li3a, OCHOBAHHBIM Ha TOUHOM U3MepeHHr 00bemMa peareHTa

Yucio Mosied 5)KBHBa/IEHTOB PaCTBOPEHHOr0 BelllecTBa, cojiep)kalieecsi B 1 j1 pacTBopa — 3T0:
TUTP

+MoJIsipHasi KOHLIeHTpaLsi SKBUBajIeHTa

MOJISIpHast KOHL|eHTPaLHs

(bakTOp SKBUBaA/IEHTHOCTU

I'pynna 3THX MeTOA0B OCHOBaHAa Ha peaklUAX, CBA3AaHHBIX C MPOL[eCCOM IepeJadyu MPOTOHA OT
0/JHOM pearupymoileil yacTHIbI K APyroii B pacTBope:

MeTO/[bl OKHC/IUTE/TbHO-BOCCTAHOBUTETbHOT'O TUTPOBAHUS

METO/Ibl OCaXK/ €HUS

MeTO/IbI OT/Ie/TbHBIX HABECOK

+MeTO/jbl KUCJIOTHO-OCHOBHOT'O TUTPOBAHUS

TuTpoBaHHbIE PAacTBOPbI, IPUTOTOB/IEHHbIE 110 TOUHOM HAaBeCKe U COXPAHSAIIIUe MOCTOSTHHYIO
KOHLIeHTPaLHMI0, Ha3bIBAlOTCA:

BTOPWUYHbIE CTaH/lapThl

VJieabHble paCTBOPBI

+ MepBUYHBIe CTaHAPThI

IPYNIIOBbIE peareHThbl



Bbi6epuTe oguH BepHbIi BapuaHT orBera. KTT — 3T0:

IIepBUYHOE CTaH/apTHOe BelleCTBO;

+TOUKa, B KOTOpPOM WHJAMKATOD W3MEHseT CBOKW OKpacKy WIA 3TO 3KCIIepUMEHTalTbHO
3a()MKCUPOBaHHBIN KOHeL]| peaki[1u;

BpeMsl, uepe3 KOTOpPOe 3aKaHUMBalOT TUTPOBaHUE;

3TO MOMEHT TUTPOBaHus, KOrJa KOJUYeCTBO aHa/JIM3UPYyeMOr0 BellecTBa XUMUYeCKU SKBUBA/IeHTHO
KOJIMYeCTBY TUTPaHTa

YKaxuTe Kakasi cpejia J0/DKHa ObITh MPH apreHTOMeTPUYEeCKOM TUTPOBAHUM I'a/IOTeHU/I0B M0
Metoay Posbrapaa:

+ HelTpasbHast U C1aboIenouHast

a30THOKHUCJ/1asi

YKCYCHOKHUC/1as1

11e/10YHast

YkaxuTe Kakoi HHAMKATOP UCIO/Ib3yeTCsA B MeTO/ie HOJOMeTPHH:
tdenondranenH

+ Kpaxmain

KaJIisl Xpomar

303WHAT HaTpUs

B MeTo/je KOMII/IEKCOHOMETPHH HUCII0/1b3YI0 HHAUKATOP:
MeTHU/I0BbI-OpaHXeHbIN

dhenondTanenH

+ XPOMOBBIM TEMHO-CUHUH

METW/IOBBbIM OPaHKeBbIM + MeTHU/IeHOBast CUHb

IIpu TUTPOBAHMH MPOTaprosia mo meroay Posibrap/a UCo/abL3yOT HHAUKATOP:
+0pomMeHO/IOBbIN CHHUM

TUMObTanenH

)KeJ1e30aMMOHHUIMHBIE KBACIIbI

XpOMaT KaJIuist

YKaxuTe KakoM MHAMKATOP HUCI0/1b3yeTCs B MeTo/ie HeMTpa/Iu3aljuu:
+ METHU/IOBBIA OPaH>KeBbIN

OpombeHO/I0BBIN CUHUIA

MypeKCH/[,

)Kere30-aMMOHHEeBbIe KBACLIbI

Kakoii peakTHB Haj{0 MIPUOABUTH K HCC/IelyeMOMY PacTBOPY /i/isl CO3iaHUsI He00X0AMMOM cpe/ibI
NPH KO/IMYeCTBEHHOM OIpe/ie/IeHHH 110 MeTOAY KOMILIEKCOHOMEeTPHH:

KHCJIOTa XJIOPUCTOBO/JOPO/JHAsT

KHCJIOTa a30THasI

HaTpUst TUJPOKCHUT

+ aMMHauHO-0y(depHbIi pacTBOp

KoMniekcoHOMeTpUYeCKHUM MeTO/I0M MOXXHO OTpe/ie/INTh Co/iep)KaHue BCeX JIeKapCTBeHHbIX
Cpe/CTB, Kpome:

cynb(ara [UHKa

cynbdara MarHus



Xjiopyjia KanabLys
+Xx0puga Kanus

K KHMC/I0THO-0CHOBHBIM UHUKATOPOM OTHOCATCA BCe, KpoMe:
tdeHondranenHa

METU/I0BOr0 OpaH)>XeBOr'o

METH/IOBOI'0 KPAaCHOI'0

+ XpOMOBOI'0 TE€MHO-CHHEr0

NHANKAaTOp KOMIIEKCOHOMETPHYECKOro0 MeTo/ja:
TporeosiuH OO

HelTpanbHbIM KPaCHBIN

O6poMdeHOJIOBbIN CHHUM

+ XPOMOBBIM TeMHO-CUHUM

Kakoii peakTMB Hajio MPUOABUTH K HCC/IEAyeMOMY PacTBOPY /ISl CO3/JaHUsI HEOOXO0AMMOM Cpeibl
TIPU KOJIMUeCTBEHHOM OIIpe/ie/IeHUU 110 MeTOAY TiepMaHTraHaTOMeTPUU:

KHCJI0Ta XJIOPOBOIOPO/IHAs

KHCJI0Ta a30THas

+ KUCJ/I0Ta cepHasi pa3baBiieHHast

HAaTpUsi TUAPOKCHUT

MeToa0M a/IKaIuMeTPUHM MO)KHO KO/IMUECTBEHHO OIpe/le/INTh:
KCI
CO2
+ HCI
ZnSOy

Okpacka pacTBopa B TOUKe 3KBHBA/IEHTHOCTH NMPHU KOMIIJIEKCOHOMETPHYECKOM TUTPOBaHUU
o0ycsioB/1eHa 00pa3oBaHUEM
KoMmrIieKkca Metasuia ¢ Tpunonom b
KOMII/IeKCa MeTaJljla C UHAUKAaTOPOM
+cB0OOOAHOTO MHAMKATOPa
KOMIUIeKCa MeTasijia C 0y(hepHBIM PacCTOBOPOM

Heo6xouMBbIM yC/I0BHEM TUTPOBAHHSA X/IOPUAOB H OpOMHU0B MeToA0oM Mopa siB/isieTcs
KHUCJIast PeaKLUs CPebI

11le/I0YHAsT peakLyisi Cpe/ibl

+ peakius cpe/ibl Jo/DKHA ObITh 0/TM3Ka K HeUTpaTbHOU

TIPUCYTCTBUE HAaTpHsI KapOoHaTa

MeTn/10BbIH OpaH)XeBbIi B ILIEJIOYHOH Cpejie:
PO30BBIU

OecIrBeTHBIN

OpaH’KeBbIH

+>Ke/IThIN

®deHoJ1dTa/IeNH B I1[eJIOUHOMN Cpefie M3MeHsieT CBOH LiBeT Ha:
JKeNThIN
OpaH’KeBbIt



CHUHUM
+MaTMHOBBIM (PO30BbIiA)

Meto/ mepMaHraHaTOMeTPUM NPOBOAAT npu pH:
pH=7

pH>7

+ pH<7

Jl/1s1 onipefie/ieHUsI TOYKHM JKBUBA/IEHTHOCTH NPUMEHSIOT:
pacTBOp UCC/Ie[yeMOro BelljecTsa
pacTBOp TUTpPaHTa
+ HHOUKaATOop
BCe Iepeyrc/IeHHOe BepHO

IIpu TuTpoBaHuu Ho/ja pactBopoM NazS;03 oKpacka B TOUKe 3KBUBa/IeHTHOCTH:
COJIOMEHHO-)Xe/ITast

CUHSS

+0eciBeTHas

BCe [1ePeUnC/IeHHOe BepHO

OKUCIUTe/TbHO-BOCCTAaHOBUTE/IBHBIM METO/0M SIB/IA€TCH:
meTton Mopa

MepKYypUMeTpUSsI

+ HopomeTpusi

TPUJIOHOMETPUSI

MeTtu10BbIN OpaH)XeBbIN B KUC/I0U cpeje:
OecrBeTHBII

+ pO30BbIt

JKeNThIN

OpaH’KeBbIl

MeTo/0M NepMaHraHATOMETPHH MOXKHO OIIPEe/e/TUTh:
HNO3
+ NaNO:>
K2Cr207
H>O»

K meTojaM ocak/ieHUAA OTHOCUTCH:
TPUIOHOMETPUA

a/IKa/IMMeTpus

+ apreHToOMeTpus

HUTPOMETpUs

TuTpaHT — 3TO pacTBop:
WCC/Ie/lyeMOro BelllecTBa

+ peareHTa C TOUHOM KOHLIeHTpaLuen
pacTBOp CTaHJAPTHOIO BellecTBa

BCe I[Tlepeuyrc/IeHHOe BepHO



C ToukM 3peHHMs TeOPHUM 3JIEKTPOIMTHYecKON aucconuanun C.AppeHHyca K KHCI0Tam
OTHOCATCH COeJUHeHHA:

+O6pa3syroliye IpH AMCCOLMALIMY HOHBI BOJOPO/A

Jduccouuupyrolye Ha KaTHOHBI MeTasl/IOB

O6pasyrouie  Mpu  JUCCOLMAMM  KaK  HOHBI  BOZAOPOJA, TakK W TUAPOKCHZ-UOHBI
He pucconmupyroiye B BOAHBIX pacTBOpax

O6pas3yrolye py JUCCOLMAIMN THAPOKCH/I-UOHbI

Tema. 4 UHcTpyMeHTa/IbHbIE ((PU3UKO-XUMHUUYeCKHe) MeTOAbI aHa/IM3a

Bblbepume o0uH npasuabHbIli 6apuaHm omeema

Ocax/eHue, IKCTPaKIus, XpoMaTorpadus

+UCIOJB3YIOTCS [IJ1s1 pa3zie/ieH|s1 CMeCH UOHOB

WCTIO/B3YIOTCS /1711 MaCKMPOBAHUS M [IEMAaCKMPOBAHUS MeIIaloIUX HOHOB
WCII0/Tb3YIOTCS TTPU CUCTEMAaTHUECKOM aHa/Tu3€e MOHOB, HO He TIPH JpOOHOM
WCTIO/IB3YIOTCS [/ YCKOPeHUsI aHau3a

MeTtoj MoHO0OMeHHOM XpoMaTorpa¢uu 0CHOBAH Ha:
Pa3/IMUUM B pacrpe/ie/ieHUH BelecTB MeX1y AByMs (hazamu
+00MeHe MOHaMH MKy BeI|eCTBOM M COPOeHTOM
Pa3/TMUHOM MMOBM)KHOCTH BeIlleCTB Ha copbeHTe

pa3/IMuUMK B arperaTHOM COCTOSTHUM

O0BeKThI aHa/Tu3a B MeTo/ie (h0T03/IEKTPOKO0/I0PUMETPHH
OKpallleHHbIe KOJI/IOU/IHbIE PaCTBOPbI

6e3BO/IHbIE UCTUHHBIE PACTBOPbI

+UCTUHHbIE OKpallleHHbIe PaCTBOPbI

OecriBeTHbIE UCTUHHBIE PACTBOPHI

B cneKTpanbHbIX MeT0/jaX aHa/IM3a BeJIMUMHOU, MPONOPLMOHA/IbHON KO/IMUeCTBY
onpe/e/igaeMoro BelecTsa, AB/iaAeTca:

Cuia ToKa

+ornTruyeckas ImiI0THOCTh

HaIpsDKeHHOCTH 110714

3/71eKTPO/IHbIM MOTeHLIUa

MeTo/ onipefie/ieHUs BellleCTB, 0CHOBAHHbIN Ha MX Pa3/IMYHOI CrIOCOOHOCTH afcopOUpoBaThCH,
Ha3bIBaeTcs

Tornorpagpuen

+xpomarorpadueit

criekTporpaduei

riosissporpadueit

MeTto/pI aHa/IW3a, 0CHOBAHHbBIE HAa CIIOCOOHOCTH BeI[eCTBA MOIJ/IOIIATH CBET OIpe/e/IeHHOM
JAJTHHBI BOJIHBI, HA3bIBAKOTCA

+crnekTpodoTOMeTpUUeCKUit

pajiuoMeTprUYeCcKUn

MOTeHLIMOMeTpUYeCKUI

(hOTO3MHUCCUOHHBIMU



Bbibepume 0sa npasu/ibHbix 8apuaHma omeema U Haj3cmume KHONKy «/lanee»
CnekTpa/bHble MeTO/bI aHA/IU3a

XpoMarorpaguueckuii

MOTeHLIMOMeTPUYEeCKUI

+doTomeTpuueckuit

+nossiporpaduueckuii

K ¢u3nyeckum MeToaM KO/ITMYECTBEHHOI'0 OTIPe/ie/IeHUsI OTHOCUTCS:
riepMaHraHaTOMETPHsI

HOJJOMETPHUS

+ pedpakTomeTpus

OpomaromeTpusi

JI/isl KaueCTBeHHOT0 Ompe/ie/IeHUs HOHOB B MOJISIporpaduu UCMOJIb3YyI0T:
+ MOTeHLMas MOTyBOJIHEI

MOTeHLMasl Hauasia BOHbI

TOK T10JTyBOJTHbI

MOTeHLIMa/ Mpe/ie/IbHOT0 TOKa

KTo0 13 y4eHbIX CTa/l 0CHOBOIOJ/IJ0)KHHKOM XpoMaTorpauuyeckKkoro MeTo/ja aHa/in3a BelecTs ?
+1IseT M.C.

Menpgenees 1.M.

Heccnep

Appennyc C.

Kakas Be/IlHuMHA U3MEPSIETCA B MeTo/ie KYJIOHOMEeTPHUYECKOr0 TUTPOBAHMA JI/isl TOTO, UTO0bI
PaccunTaTh MacCy BelecTBa:

+ cusia ToKa

KOHIIeHTpaLYsl TUTPAHTa

MOTeHLIUas

TIJIOTHOCTh PacTBOpa

Kakoii ¢akTop B/MsieT Ha Be/IMUUHY MOTeHHA/Ia HHAMKATOPHOI0 Y1eKTPoja:
+KOHLIEHTpaL[1sl aHa/IM3UPyeMOro BelllecTBa B paCTBOpe

COTIPOTHBJIEHHE PAacTBOPA

BSI3KOCTh pacTBOpa

CHJia TOKa

Ha kakoM (pu3MKO0-XHMHYECKOM MPOLecCeé 0CHOBAH MeTo/ KY/IOHOMETPHYECKOro aHa/Iu3a:
+3/1eKTPOITPOBOAHOCTL PAaCTBOPOB

3/1eKTPOJIH3

copO1us

JIMCCOLIHALINS

AMniepoMeTpuyecKoe THATPOBaHNE OCHOBAHO Ha M3MEPeHHUH:
TIOTeHL{1asia NepBoro 37eKTpoja

MOTeHIIMaa BTOPOTO 3/IeKTPOa

+TOKa MeX/y TlepeMellBaeMbIMU pacTBOpaMu

TIOTeHLIMasa MOJTyBOJTHbI



BemecTBa, 00MeHHBAOIHeCs C PAaCTBOPAaMH CBOMMHU HOHAMH, Ha3bIBAlOTCH:
+UOHUTHI

CyCIleH3UU

SMYJIbCUHA

M0JIUMepbI

Macca aHa/IM3upyeMoro BelecTBa, He00X0/MMOro //isi MPoBe/ieHUsl YIbTPaMHKpOaHa/IM3a
(MUKpoOrpamMM-MeTo0J) COCTaBJIsIeT

106-10°r

103-10°r

1-10r

0,05-0,5r

B ocHoOBe Ky/I0HOMeTpHM JIe)XaT 3aKOHbI:
+3/1eKTpoJ/ir3a

xpomarorpaduu

KOH/IYKTOMEeTpUH

3J1eKTPOIIPOBOJHOCTH

MeTojb1, 0OCHOBaHHbIE HAa UCI0/1b30BAHMHU 3aBMCUMOCTH CKOPOCTU XMMHUY€eCKOH peaKliy 0T
KOHILIeHTPaL{ pearupyrwiyx BeljecTs:

+KUHEeTHUYeCcKre

CIMEeKTPOCKOIHHU

TepMuyecKre

TUTPUMETPUUeCKHe

IIpu ycTaHOB/IEHMU PaBEHCTBAa CKOPOCTel MPsAMOi U 00PaTHOM peakijuil HACTyIaeT:
+XUMHUeCKoe paBHOBeCHe

3JIEKTPOTUTHYECKAsT AUCCOLIAALIHS BEI[eCTB

TU/IPOJTU3 BeIIeCTB

peakius oOMeHa

DU3UKO-XHMHYECKUH MeTOJ| aHa/IN3a, OCHOBAHHBIN Ha M3MePEeHHH 0THOCHTE/IbHBIX
MOKa3aTeJieil Mpe/IOM/IeHUsI BeIeCTB, Ha3bIBAeTCs:

+pedpakromeTpus

TypOUguMeTpust

TIOISIPUMETPUST

KOJIODUMETPUSI

AHHMOHHMTHI 00MEHHBAIOT CBOM MOHBI HA
+aHUOH

aToOM

meTaJsl1

MOJIEKYILY

MeToa0oM NpAMOI Ky/IOHOMETPHUHM HAXOJAAT:
+MacCy aHalM3UpyeMOro BelllecTBa

TOUKY SKBUBAJIeHTHOCTH

06BemM TUTpaHTa



TJIOTHOCTB pacTBOpa

Merto/, 0CHOBaHHBIM Ha HCI0/Ib30BAaHNHU PA3/IMUUi B PaCTBOPMMOCTH M3BJIEKaeMOro
KOMIIOHEHTA B /IByX KOHTaKTHPYIOIIMX HecMelluBawuxca ¢asax:

+3KCTpakLys

KpHUCTa//IU3aLis

OCKIeHHe

030/IeHHe

OnrTHyecKkye CBOMCTBA BelleCTB OTHOCATCA:
+K (pM3MYeCcKuM

K 3JIEKTPHUECKUM

K MeXaHWYeCKUM

K MarHUTHBIM

Kak Ha3bIBalOTCs BelllecTBa, YCKOPAIOIUe MPoTeKaHue XUMUYeCKOo# peakiuu
+KaTaan3aTOpPhI

BOCCTAHOBUTE/IHN

ocaguTenu

WHUKATOPBI

BemecrBa — nepeHoCYrKH NMMPOTOHOB HA3bIBAKOT:
+TIpOTOIUTaMH

KaTUOHaMU

3JIEKTPOIUTaMU

aHUOHUTAMU

AHMOHHUTAMHU Ha3bIBAIOTCA HOHUTHI:
+00MeHMBAIOIIUEeCS: aHUOHAMM

He 00OMeHHUBaIOIIMeCss 1 aHUOHAMH U KaTHOHAMMU
00MeHMBAIOIMEeCs] KATHOHAMU
oOMeHMBarOLMeCss 1 aHUOHAMHU M KaTHOHAMU

YacTh aHa/IM3MPYyeMOro MaTepuasia, NpeACTaBUTe/IbHO 0TPa)Kalolasa ero XMMMYeCKHUH COCTaB,
Ha3bIBaeTCA:

+1poba

HaBecka

Karanu3arop

XUMHUYECKUU peakTUB

KommuecTBo 3/1eKTponpeBpaleHHoro (BOCCTAaHOB/IEHHOI0 U/IM OKMC/IEHHOT0) B IpoLecce
3/1eKTPOJIK3a BelllecTBa NPAMO NPONOPIMOHA/ILHO KOJIMYECTBY NPOILeAIero 3/ieKTpuuecTBa.
IJTa opmyMpoBKa COOTBETCTBYET 3aKOHY:

+®apages

Baut-T'odda

OctBanbaa

Hepcra

Mertop pa3jeieHus JIeTyYUX COeAUHEHUM C UCI0/Ib30BaHNeM MO/ IBIXKHOM (ha3bl (ra3-HOCUTEb),
MpoTeKalleld yepes )XU/KYI0 Helo/BIKHYIO0 (pa3y, Ha3biBaeTcss xpomaTorpadus:



+Tra30->KHUAKOCTHas
ra3o-Teepjoda3Hasi
azicopOLIMOHHAs
ocaJiouHasi

Tabnuna 3 — Kpurepun oneHKH chOpMHPOBAHHOCTH KOMIIETEHI[UI

Koa u HaMeHOBaHMe
WHJUKAaTOpa AOCTHXKEeHUs
KOMIIeTeHIUM (YacTu

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTy KOMIIETEeHLIMM)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

KOMIIeTEHLIH) COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OLleHKe COOTBETCTBYeT
«y[l0BJIETBOPUTE/ILHO» «XOpOLLO» OLIeHKe «OTJIUUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMasbHOTO O6aj/ula | MakcuMasnbHOro baria MaKCHMasabHOT0
Ganna
(YK-1) YcBoun ocHOBHOe | [Toka3biBaer  3HaHu# | [Toka3biBaeT
NIa-1YK-1 coziep>kaHue yueOHOTO | BCero W3ydeHHoro | riybokoe ¥ TIOJHOE
3HaTh: rpaBu/Ia NOUCKA MaTepuasna (3HaeT | mporpaMMHOro 3HaHUe W [OHUMaHUe
vH(dopMaluu Ba)KHeMIlIMe TOHSTUSI U | MaTepuara. Haét | Bcero 00béMa
njl-2yK-1 TeopeTUYeCKre OCHOBBI | ITOHbIN U | IPpOrpaMMHOI0
YMeTb: 0CyLL[eCTBSTh aHa/IMTUYECKOW XWMMWH, | IPaBU/IbHBIM OTBET Ha | MaTepuana; [OHOe
TOUCK, KPUTUYECKUI MeTO/|bI aHa/v3a | OCHOBE  M3yUEHHBIX | IOHUMaHue
aHa/i3 U CUHTe3 CcoCTaBa U XUMHUUYECKUX | TeOpUH; CYLLIHOCTH
vHopMaLu CBOWCTB BeLl|eCTB, | HE3HAUUTe/IbHbIe paccMaTpuBaeMbIX
n-3YK-1 nmpaBwia  paboTel  C | OMOKM W HEJOUETHI | TIOHATHM, SB/IEHUH WU
Bnanets: HaBbIKaMH | J1ab0paTOPHBIM TIpU BOCTIPOM3BEJIEHUM | 3aKOHOMEPHOCTeH,
CHCTEMHOTr0 TofXo/a AJisi | 06opyoBaHUeM Y | U3y4YeHHOr 0 TeopuH,
pellieHHs1  TIOCTaBJeHHbIX | CpeACTBAMU Marepuara, B3aUMOCBsI3€el;
3a/a4 V3MepeHuil), HO HMeeT | OnpeJesieHrs OHATHM | YMeeT COCTaBUTh
npobebl, He | JiaeT HeTI0/IHbIe, | TOJTHbIN u
MIPensTCTBYIOLME HeboJTbIIINe NpaBWIbHBIN OTBET Ha
JanbHenIIemMy HETOUHOCTHU TpU | OCHOBE  W3YYEeHHOT'O
YCBOEHHIO WICITI0/1b30BaHNH MaTepuasa; BblJeNATh
TIPOrpPaMMHOT0 HayuHbIX  TEPMHUHOB | IJlaBHble TI0JIOXKEHUsl,
MaTepuaa; WM B BbIBOJAX M | CAMOCTOATEIBHO
Marepwuan u3iaraet | 0000IIeHUsIX U3 | TIO/ITBEPXK/IaTh OTBET
HEeCHCTeMaTH3UPOBAaHHO | Hab/roeHuH Y | KOHKPeTHbIMHU
, (pparMeHTapHO, He | OMbITOB; MaTepuas | IpyuMepamu,
BCerza y3jaraeT B | (pakTamy;
roc/iefiloBaTeIbHO; oripe/ie/ieHHOM CaMOCTOSITeJILHO U
Homyctun  OWMOKM U | IOTUUeCcKon apryMeHTHPOBaHO
HETOYHOCTH B | M10C/Ie[I0BATeIbHOCTH, | ZesiaTh aHasu3,
VICTI0/Ib30BaHNH MpU 3TOM JIOTyCKaeT | 060011eHus], BEIBOADI.
HayuyHOU OJIHY HerpyOyto | CaMOCTOSITe/TBHO U
TePMUHOJIOT UM, olIMOKy UM He Oosee | pal[MOHAIBLHO
oripefieJieHUs1 TIOHATHMN | IBYyX HEJOUYETOB U | UCIO/b3yeT
Jan He/I0CTaTOYHO | MOXKeT WX HWCTpPaBUTh | HarJisiZiHbIe T10Co0uUs,
YeTKue; CaMOCTOSITEJIbHO IIPU | CIIpaBOYHBIE
YMeeT  1o0/ib30BaThCsA | TPeOOBaHWM WM TIPU | MaTepuarbl, YueOHUK,
XUMUYeCKUMU HeOOJIBILION  TIOMOIIY | /JOTIO/THUTETEHYIO
peakTHUBaMH, TipernojaBaTeis; B | IUTEpaTypy,




nabopaTopHBIM OCHOBHOM YCBOWJI | IPUMEHSITh ~ CUCTEMY
obopyioBaHHEM 1 | yueOHBIM  MaTepuas; | YCJIOBHBIX
Cpe/ICTBaMH W3MEPEeHHs | TIOATBEPXK/JAeT OTBeT | 0003HaUeHU I npu
Tpu TIPOBEJIeHNH | KOHKPETHBIMU Be/IEHUU 3anucen,
nabopaTOPHBIX MpUMepaMu; COTIPOBOKAIOIIUX
UCC/IeJOBaHWH, MPaBWILHO OTBEYaeT | OTBET;
OCYIIeCTB/SATh  TIOUCK | HA  JIOTIOJTHUTE/IbHbIE | UCIIO/b30BaHUE ISt
uH(pOopMaLu U | BOTIPOCHI Jl0Ka3aTe/bCTBa
pellieHWid Ha OCHOBe | TIperoiaBaTelis. BBIBOZIOB u3
9KCIIEPUMEHTA U OTbITa. | JKCIIePUMEHTAIbHYI0 | HabJIFoieHUiA U
paboTy  BBIMOJIHSIET | OTIBITOB.
MPaBWIbHO,  JeiaeT | DKCIIepUMEeHTaIbHY0
MIpaBU/IbHbBIE paboTy  BBIMOJIHSET
Habmo1eHnst U | TIOJTHOCTBIO U
BBIBO/IbI, HO TIPY 3TOM | MPaBW/IbHO,  JeJlaeT
9KCITEPUMEHT TIpaBU/IbHbBIE
TIpOBe/IeH He | HaOJo1eHus,
TIOJTHOCTBIO WM | pacueTbl W BbIBOABI;
JIOTTYIL[€HbI 9KCIIEPUMEHT
HECYI[eCTBeHHbIe OCYIIIeCTB/ISIET 1o
OIIMOKH B pacueTax. aHy C  y4eTom
YMeeT CTaTUCTUYECKH | TEXHUKH
obpabatbIBaTh u | 6e3omacHOCTH U
WHTEPIIPeTUPOBATh npaBusi  paboThl €
pe3y/bTaThl BeIlleCTBaMH u
nabopaTopHbIX paboT. | 060pyZOBaHUEM.
Bnageer  HaBbIKamMu
aHanM3a u
0600111eHUsS
TIO/TyY€HHbIX
pe3yJIbTaToB.

3 OIIPEJIE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOMN ATTECTAIIN
dopma NpoMeKyTOYHOM aTTecTaluu Mo AUCLIUILIMHE:

Cemectp Ne3 /Ok3ameH;

OLEHOYHLIE MATEPUAIJIBI 1 CPEACTBA [JIA ITPOBEPKU
CP®OPMUPOBAHHOCTU KOMITETEHLIN

Kop v HaMeHOBaHKe KOMITeTeHLUU

YK-1. CriocoGeH OCylecTB/IATh TOWUCK, KPUTHUECKUI aHalmu3 U CUHTe3 MH(OopMaLuy,
MIPUMEHSITh CUCTEMHBIN MOJXO0Z, AJ1s1 PellleHHs IOCTaB/IeHHbIX 3a/au

3aziaHus 3aKpbITOTO THIIA

BbiGepume o0uH npasusibHbIll 6apuaHm omeema:
1. TIlepmanraHar xkamusa KMnOg4

TIpYDKUTaroIIiee cpecTBo. [Ipy 3TOM UCTIONB3yeTCs:
+ero OKUC/IMTeTbHAsT CIIOCOOHOCTh
BOCCTAHOBUTEJIbHASI CTIOCOOHOCTh

CKJIOHHOCTb K KOMIIJIEKCOOOpa30BaHUIO

IIMPOKO HCIIO/B3yeTCsl Kak TPOTUBOMHUKPOOHOe U




CKJIOHHOCTh K 00pa30BaHHI0 Ma/IOpaCTBOPUMBIX BEII[eCTB
3aaHus OTKPBITOr0 TUMA
ononnume:

2. TI/ITpOM pacTBOpa UCCIEAYEMOI'0 BCIIECCTBA HA3bIBACTCA
OTBeT: YuCJIo T BCIICCTBA, COACPKaIEECA B 1 M pacTBOpa;

3. Brruncnenus PE3yJIbTaTOB aHajJn3a B TUTPUMCTPHUICCKOM METOAC aHajJn3a
OCHOBAHbI

OTBeT: Ha 3aKOHE PKBHBAJICHTOB;

4. BpemeHHas jKeCTKOCTh BOJIbI 00YCIIOBJIEHA IPUCYTCTBUEM B HEH

OrtBer: ruapokap6onaroB kajibius u Maraus; (Ca(HCO3)2, Mg(HCOs)z).

OkoHuaTenbHBIE  pe3ysbTaTbl  0oOyueHWss  (hDOpMHpPOBaHUS  KOMITETEHIIMA)
OTIpe/Ie/ISIFOTCS TIOCPEe/ICTBOM TepeBo/ia OaiioB, HAOPaHHBIX CTYAEHTOM B MPOLIECCe OCBOEHUS
JQUCLIUIUIVHEIL, B OL|eHKU:

— 6a30BbIl ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIMU CUMTAETCS JOCTUTHYTHIM eC/TH
pe3y/nbTaT 00y4eHHs COOTBETCTBYET OIleHKe «yZ0BIeTBOpUTe/bHO» (50 10 64 peHTUHIOBBIX
6aioB);

— MOBBILIEHHbI  YpOBeHb  C(HOPMHPOBAHHOCTM  KOMIIETEHLMM  CUMTaeTcs
JNOCTUTHYTBIM, €C/IM pe3y/bTaT OOyueHUsi COOTBETCTBYeT OLleHKaM «xopormo» (65-85
PEUTUHTOBBIX 0a/IOB) U «OTIMUHO» (86-100 peUTHHTOBBIX Oa/IoB).

4 TIOPAOK ITPOBEJTEHIA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIIUU

dopma NpoMeKyTOYHOM aTTeCcTaluy M0 AUCLIUIIJIMHE 3K3dMEH.

[ToBTOpHast MpPOMEXYTOYHasl aTrTecTalusl M0 JUCLIMIIMHE TMPOBOJAUTCS C WCI0J/Ib30BaHUEM
3a/laHAl [I/I1 OLleHKHM C(OPMHUPOBAHHOCTH KOMIleTeHLM Ha 0a30BOM ypOBHe IO BCeM
MOJYJ/ISIM, BXOJSIIUM B CTPYKTYPY [JUCLMIIMHBI 38 C€MeCTp, [0 UTOraM KOTOPOIO CTYZEHT
yMeeT aKaleMU4eCcKyro 3al0/DKeHHOCTb.

Ilpumeuanue:

[lononHuTeIbHBIE KOHTPOJIbHBIE WCITBITAHUSI TIPOBOJSTCS /IS CTY/IeHTOB, HaOpaBIIMX MeHee
50 6a/10B (B COOTBeTCTBUU C «Il0/I0)KeHHEeM O MOAY/IbHO-PEUTHHTOBOU CHUCTEMEY ).

OyeHouHble Mmamepuasbl U cpedCmea NpoeedeHuUs NOBMOPHOL NPOMEHCYMOUHOU
ammecmayuu

Onpoc no memam OUCYUNAUHBL.
Bonpocbl 05 onpoca:

1.  CoBpeMeHHOe COCTOsIHHEe aHATUTUUeCKON XUMUM.

2. TpeboBaHusi, mnpeabsiBAseMble K aHaJM3y B OTHOIIEHWHd UYBCTBUTETBLHOCTH,
CeJIeKTUBHOCTH, TTPAaBUJIbHOCTU U SKCIIPECCHOCTH OTpe/iesieHUs COCTaBa BelljeCTB.

3.  Xumuueckue, GU3UKO-XUMHUUECKUe U (r3ruecKre MeTo/bl aHa/lu3a.

4.  Makpo-, oy MUKpPO-, MUKPO- U Y/IbTPaMHUKPOAHAJTH3.

5. XapakTepucTWKa MeTOZIOB U TIpUMephbl TPUMEeHeHUs] UX B XUMHUYECKUX U
O10/IOTUYeCKUX UCCIe[JOBAHUSIX.

6. XumHYeCcKoe paBHOBeCHe B Uea/lbHOW U peasibHOW CHUCTEMe.

7. AKTUBHOCTb U KOHL|eHTpaLus. VIoHHasi cuia pacTBopa.



8. TepmopnHamyueckasi, peajbHasi M YyCJOBHas KOHCTaHTbl paBHOBecHsl. (OCHOBHbIe
TIPUHLIUIIBI CMeLLeHUs] paBHOBECHH, UCII0/b3yeMble B aHa/IM3e.

9. IIporomutuyeckas Teopusi bpeHcrezma-/Ioypu. KucioTHO-OCHOBHBIE COIPSKEHHbBIE
rapbl. ABTONPOTOJINS.

10. BydepHbie pacTBOpHI U UX cBOMCTBA. BydepHas émkocTb. Berunicienrie pH OydepHbix
pPacTBOPOB.

11. T'waponn3 Kak YaCTHBIM C/y4yall TPOTOIMTHUYECKOM peakLMM M ero 3HauyeHusi B
aHaTMTUUYeCKOW XUMUMU. AMQOJUTHI (Ha MprMepax KaTUOHOB IV 1 V aHaMIUTHUeCKUX TPYIN).

12. OKCTpakuus U eé WCI0Ib30BaHUe B aHAJIMTUUECKOW XMMUU. KOHCTaHTa 5KCTpakKLUHU.
3akoH pacripeziesieHusi. TUTIBI 5KCTPAKLIMOHHBIX CUCTEM.

13. PaBHOBecme B reTeporeHHOM cucrteme. IlpousBejeHue pacTBOPpUMOCTH  —
TepMOJVHaMHUYeCcKoe, peasbHoe, YCIIOBHOE.

14. YcnoBus o6pa3oBaHusi U pacTBOpPeHMs Ocajka. Vcrmosib30BaHMs —TIpaBU/Ia
TIpOU3Be/leHHsI PaCTBOPUMOCTU B aHAJUTHUECKOM XUMHHM (Ha mipumepe KaTHoHOB I — III
aHa/IMTUYECKUX TPYIIN).

15. Ocaaku. CBoMCTBa KpUCTA/IIMUECKUX M aMOP(HBIX OCaAKOB. BivsHMe JIUUHBIX
(hbakTOpOB Ha CTPYKTYPY U AUCIIEPCHOCTh OCa/IKOB.

16. IIpuuuHBI 3arpsi3HEHHsT OCAAKOB. BHIBI COOCAKAEHWS — aACcOpOIMs, OKKITHO3MS,

r30MOppU3M.
17. Okuc/iIuTenbHO — BOCCTAHOBHUTE/IbHBIE PeaklMyd B aHaiu3e. KoHCTaHTa paBHOBeECUS
OKHUC/IUTEIbHO — BOCCTAHOBUTENBHBIX  peakiuil. OOpaTUMOCTb  OKUC/IUTETBHO — —

BOCCTaHOBUTEJ/IbHBIX peakluil. HampaBreHue peakijuii OKUC/IeHUS — BOCCTaHOBJ/IeHHUs1 (Ha
npumepax IV u V aHanuTHueckou rpyImel).

18. KowmmnekcHble coefjuHeHUM B aHanu3e. VICronb30BaHWe KOMIUIEKCHBIX COeJMHEeHUU
JJ1si 0OOHapy>KeHHsl, MAaCKUPOBKH, pa3/ie/ieHusi, KOHLIEHTPUPOBaHUs U OTpe/iesieHusi MOHOB (Ha
rpuMepax KaTMOHOB VI aHaMUTUUYeCKOU rpyMibl).

19. OpraHvueckue peareHThbl B aHanu3e. BHYTpUKOMI/IEKCHbIE COeIMHEHHs (XenaTHble
KOMIUIEKChI) M CBOMCTBA. IIpuMeHeHre OpraHMuecKuX peareHTOB B aHa/lu3e.

20. Mertoppl paszeneHus: U KOHL[EHTPUPOBaHUS 3/IeMEeHTOB B XMMHUUeCKOM aHajlu3e.

21. Metoapl MaTeMaTHYeCKOW CTaTUCTUKA B aHa/JIMTHYeCKOM xuMuu. CriocoObl
TIOBBILLIIEHUS [IPABU/IBHOCTH aHaju3a.

22. TlogroroBka ob6pa3ua K aHaim3y. OCHOBHbIE TIDUEMBI M TEeXHWKA BBITIOJTHEHUS
aHaJIMTUYECKUX OmepaLyu.

23. AHamuMTUuYeCcKHe peakL[MUd KaTWMOHOB U aHUOHOB. XapaKTepUCTHMKa aHaJIUTUYeCKUX
oreparuid. O611jasi XapaKTepUCTHKA OTZebHBIX aHAIMTUUYECKHUX TPYIIT KaTHOHOB ¥ aHHOHOB.

24. Peakuys U X0[ aHa/aM3a KaTUOHOB [ rpynmel.

25. Peakuus u xof aHanu3a KaTUOHOB II rpymsbl.

26. Peakuus u xof aHanusa KaTUOHOB [II rpymrsl.

27. Peakuus v X07 aHanu3a KaTUOHOB IV 1 V aHamMTH4eCKoW IpymiIbL.

28. Peakius v X07 aHanu3a KaTUOHOB VI aHanUTUUYeCKOU FPYMIbL.

29. Amnanu3 aHMoHOB. Knaccudukaiys aHUOHOB, peakLiyisi aHUOHOB.

30. PasgeneHve 537eMEHTOB C MCIOJb30BaHWEM peakLUi OCaKJeHus. ['pymnmnoBble
peareHTbl ¥ yCJOBUSI UX T[pUMeHeHus. MeToAbl pasfiesleHusi C  MCIO/Ib30BaHUueM
OpraHyUYeCcKHUX peareHTOB.

31. MeTtoab!l aHanM3a pa3MUYHbIX 00BEKTOB. OOHApyKeHHs OCHOBHBIX KOMIIOHEHTOB M
TpyUMecel B IPUPO/IHBIX ¥ MPOMBILLIEHHBIX MaTepranax.

32. 3HaueHHWe KOMWYEeCTBEHHOrO aHaim3a B Ouosornd. COBpPeMEHHOe COCTOSIHUE
KOJIMUeCTBEHHOT'0 aHa/iu3a 1 TpeboBaHus, Npe/bsiB/sieMble K HEMY.



33. CylLHOCTb I'paBUMeTPUYeCcKOro aHanusa. IIpsamele U KOCBeHHble MeTO/bI aHa/u3a.
BakHeilllie  HeopraHuMYecKMe W OpraHWYecKWe  OcafuTeny.  BelumcieHuss B
rpaBUMeTPUYeCKOM aHa/Iuse.

34. Ocaxpaemasi U rpaBuMeTpuueckass ¢gopma. TpeGoBaHUs, TperbsiBiseMble K HHM.
BnusiHue pa3MuHbIX (AKTOPOB Ha MOJTHOTY OCaXKAeHUSI.

35. AHanuTrhueckue Becbl. DaKTOPBI, BAUAIOLIME HA TOYHOCTh B3BEILIMBAaHUS. PaBHOBECHI.
MeTozbl B3BeLIMBaHUSI.

36.  Coocaxxgenne. Criocobbl yMeHbBIIIEHHs COOCAKAeHUs. 3HAUeHWe COOCAXKAEHUs ISt
orpe/iesieHus1 MaJibIX KOJIMUeCTB «CJiefIoB» Pa3/InUHbIX PUMecei.

37. Apgcopb6brusi. dakTophl, BAMAIONIME Ha afcopOLMio, W30MpaTe/lbHBIM XapakTep
azicopbru. 3HaueHue afcopOI[UK B aHa/IK3e.

38. MackupoBKa, 3HaueHUe ee Npu aHau3e. @aKTophbl, BAUSIOIIME HA MAaCKUPOBKY.

39. Onmpegenenvie Gapuss B Xxjopuze 0Oapus. YCIOBUSI OCaKIEHUsS: TIPOMBIBAHHUS U
TIPOKa/IUBaHUs.

40. OOmue cBefeHWs O TUTPUMeTpPUUYeCKOM aHamu3e. Kraccudukaius MeTooB.
TpeboBaHwusi, rpebsiB/isieMble K PeaklysM B TUTPUMETPUUYECKOM aHa/u3e.

41. Croco0Obl BeIpaKeHHs KOHLIEHTpALMi pacTBOpa. BerurcieHre S5KBUBa/IeHTHBIX MacC B
Pas/IMYHbIX MeTO/aX TUTPUMETPUUECKOr0 aHa/In3a.

42. Twurp. TutpoBaHue. Touka 5KBMBAJIEHTHOCTM M KOHeUHas TOYKA TUTPOBAHUS.
MeTo/ibl 0OHapY>KeHUs1 KOHEUHON TOUKU TUTPOBAHUSI.

43. CrangapTHble o00pa3npl, TpeboBaHUs, TIpeAbsiBIAseMble K HUM. PHUKCAHAIBL
YcraHoB/leHMe ~ HOpPMaZbHOCTA  pabouux  pacTBOpOB.  BbIumc/ieHHWe — pe3y/ibTaToOB
TAUTPUMETPUYECKOr0 aHa/Iu3a.

44. CylHOCTb KHUC/IOTHO-OCHOBHOIO TUTpOBaHus. Breruvcienue pH B pasnvuHble
MOMEHTbI TUTPOBAHHUSI.

45. KuCI0THO-OCHOBHbIE UHIMKATOPbI. VIOHHasi 1 XpoModopHasi TEOPUU UHIUKATOPOB.

46. VHTepBan mepexojja OKPaCKHU MHAMKATOPOB. BbIOOp MHAMKATOpaA AJisi YCTaHOBJIEHUS
KOHEUYHOM TOUKW TUTPOBaHUsl. BivsiHe pa3nuuHbix (PaKTOPOB Ha MOKa3aHUs MHAUKAaTOPOB.

47. KpuBble TUTpOBaHUsl. TUTPOBaHHE CU/IbHBIX KUC/IOT CWIbHBIMA OCHOBaHUSIMU (WU
obparHo). Orpeyesienne HaBecku KOH.

48. TurpoBaHue C/1abbIX KUCJIOT CWILHBIMA OCHOBaHUSIMH (M1 06patHO). OripefiesieHue
Hasecku CH3COOH.

49. TurpoBaHue cabbIX OCHOBAaHWN CUJIbHBIMU KUC/IOTaMH (KM 00paTHO).

50. TwuTpoBaHMe IByX- U MHOT'OOCHOBHBIX KUC/IOT.

51. TurpoBaHue pacTBOPOB COJIEH.

52.  OKuC/IMTe/NbHO-BOCCTAaHOBUTE/IbHOEe TUTpPOBaHWe. O030p OCHOBHBIX OKHC/IUTETbHO-
BOCCTaHOBUTE/IbHBIX METOZOB aHaau3a. OKUC/IMTeTbHO-BOCCTAHOBUTE/bHbIE WHUKATODBI.
BbrurciieHus: B OKUC/IMTE/IbHO-BOCCTAHOBUTE/ILHOM TUTPOBaHHUMU.

53. Ilepmanranatomerpus. OOmjas  XapakTepUCTHKAa  MeTOZAd. Y CTaHOBJIEHHUE
HOPMaJ/IbHOCTH pacTBOpA [lepMaHraHaTa Kajiusl.

54. TIlepmanraHatomerpuyeckoe onpefeneHve >xenesa (II), HuTputoB, nepokcuga
BoZiopozia. Oripe/iesieHe HaBeCKU Kesesa.

55. MWopgometpus. OOujass xapakTepucTHKa Metoza. OmpeseneHrie BOCCTaHOBHTEEH,
OKUC/IATeNIeN.

56. MWopometrpuueckoe oripesenenue meau (II) B cynbdare meau. BoruniciieHne HaBecku
MeJu.

57. OcagutenbHoe TUTpoBaHre. OOrmas xapakTeprcTHKa Meroza. IlocTpoeHre KpUBBIX
TUTPOBAHUSI.

58. Meroabl 0CAaJUTE/ILHOIO TUTPOBAHUA: apreHTOMeTpuss U MepKypOMeTpHSl.
WHpvkaTopel, IpuMeHsieMble B 3TUX MeTofax. OnpejeneHue XJI0pUI0B.



59. KomIuiekcoHOMeTpu4eckoe TUTpPOBaHUe.
OpraHuyYecKHX peareHTOB B KOMITJIEKCOHOMETPHHU.

Hcrionb3oBaHWe HeOpraHWuyeCKUX U

60. KomruiekcoHOMeTprUecKoe (XeJlaTOMETPUUeCKOe) orpejesieHre oO0Ied >KECTKOCTH
BO/IbI. STW/IeHJUaMUHTEeTpa YKCYCHasi KUC/I0Ta U eé nuHaTpueBasi conb (3 TA) Kak peareHThbI

B Xe/IaTOMETPUH.

61. OOuwme TpPUHLUMNBI U O0OLjasi XapaKTepUCTHKa HEKOTOPbIX MHCTPYMEHTa/IbHBIX

MeTO/I0B aHa/m3a. Knaccudukaiiysi MeTofioB.

62. Onruueckre U 371€KTPOXMMUUYECKHe MeTO bl aHaau3a. Vcrnonb30BaHue MeTO[0B TIpU
WCC/IeIOBaHUMKM  OUOJIOTUUECKUX CHCTEM U TIPOIecCOB  (CrieKTpohOTOMETPUUECKUH,
TJlaMeHHOM (hOTOMeTpHH, MOTeHIIMOMeTPHUUYeCKUi, TTo/isiporpaduueckutii).

63. MeTobl KOJIOpUMETPUU U PoToKoIopuMeTpun. CYIIIHOCTh MeTO/I0B. JJOCTOMHCTBA U

HeJJ0OCTaTKH.

Tabnuna 5 — Kpurepuu oueHkH copMHPOBAHHOCTH KOMIIETeHI{HI

Kop v HauMeHOBaHMe UHIMKATOPa AOCTU)KEHUS
KOMITeTeHLIUU
(4acTy KOMMeTeHL|K)

Kputepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMITeTeHLIUM (YaCTH KOMITeTeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIeHKe
«ypmoByeTBopuTenbHO» 50-64% ot
MaKCHMaJILHOr 0 Oasia

N/-1YK-1

3HaTh: NpaBu/a Moucka UH(opMaLu

N/-2YK-1

YMeTb: 0Cyl[eCTBSTh MOMCK, KPUTUUECKWUN aHa/ln3 U
CUHTe3 HHpOopMaLU1

NJl-3YK-1

BrnazeTh: HaBbIKaMy CUCTEMHOTI'O TIO/IX0/ja [1/Is1 pelleHUst
TI0CTaBJ/IEHHBIX 3a/au

BJIa/leeT MaTepyasioM I0 TeMaM
JIVCLIMTIJIMHBI, YMeeT OCYIL[eCTBJISITb TOMUCK
rH(pOpMaLMK Ha OCHOBE MPOBeIEHHOT 0
JKCIepUMeHTa, HO UCTBIThIBAeT
3aTpy/IHEHUsI B aHa/U3e U MHTeprnpeTaLuu
pe3y/bTaToB J1ab0paTOPHBIX UCC/IeJOBAHUN
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