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ITacnopT ()oHAQ OLIEHOUHBIX CPE/ICTB

HarpasjeHue roArotoBku: 36.03.02. 3ooTexHus

npoQuIbL MOArOTOBKY «I'@HeTHKa, CeIeKLHs U OMOTeXHOIOTHsI JKUBOTHBIX»
OYHOM 1 3a04HOM (hopM 00yUueHust
HucuunivHa: AHaMTAYeCcKass XUMUs

Tabmumna 1
Ne | KoHTponupyeMsble IUAAKTUUECKHEe KoHTpompy Kon-
/0 | eJUHULbI MBI BO Tpyrue
TeCTOB pyT Koi-
KOMIeTeHL1 OLIeHOUHbIe
BIX BO
U (MM ux cpe/icTBa
3a/laH
YacTH) M
15151
1. |IIpeameT «AHaMTUTHUYECKON XUMUN», U YK-1 51 KontposbHas (15
ee 3a7jauM. 3HaueHue aHaJIUTUYeCKOn CriocobeH pabota
XUMUU B IPOU3BO/ICTBEHHOM U HayUHO- | OCYILeCTBJIs
HCC/Ie[IoBaTe/IbCKOM /1eITe/IbHOCTH Tb MOUCK,
yesioBeKa. KPUTHUYECKU
2. |KauecTBeHHbIN aHa/IU3. 1 aHa/mu3 1 74 | CobecemoBan |30
CUHTe3 ve
3. KomdecTBeHHBIN aHaIN3 uHopmMaLu 98 CobeceoBan |9
H, ue
25
MIPUMEHSTh KoHTtposbHas
CUCTeMHBIT pabora
4. _|WHcTpymeHTanbHBIe (hHU3UKO- NOAXOA /1St 30 | CobecenoBan |5
XUMHYeCKUe) MeTO/Ibl aHa/Th3a perienns ue
MOCTaB/IeHH
bIX 3a/1au
NTOro: 253 84
1 OHEHOYHBIE MATEPHAJIBI, HEOBXOJINMBbIE
JIJI1 OIEHKHY 3HAHWM, YMEHWIA U HABBIKOB JTESATE/IBHOCTHU
B ITPOOECCE OCBOEHUSA JUCIIUII/IMHBI
Tabsnuia 2 — dopMupyembie KOMITETeHL[AN
Kop v HaumeHOBaHMEe OueHouHbIe
Koj 1 HauMeHOBaHKe WHAWKATOPa AOCTHKeHUs
KOMITeTeHLIUU Marepuasbl
KOMIIeTeHLIUM (4aCTu KOMITEeTEHLIUN )
Y Cpe/iCTBa
YK-1. Criocoben T
OCYIIIeCTB/IATh TIOUCK, A1 v
o 3HaTh: TIpaBuWIa Movcka WHpopMaLu
KPUTUUECKUH aHau3 U | oo CobecenmoBaHue
cuHTe3 uH(OpMaIyy, -2 v . 3amura
YMeTh: 0CyleCTB/IATh MOMUCK, KPUTUUECKUH o
TIPUMEHSITh nabopaTopHOM
. aHa/u3 U CMHTe3 UH(pOpMaLUU
CUCTEMHBIH [OAX0A, | 1.3 paboThI
JI71S1 pelleHys YK TectupoBaHue
BagieTh: HaBbIKAMM CUCTEMHOTO MOAX0/a JJ1si
MOCTaB/IEHHBIX 3a/1au
pelleHus MOCTaB/IeHHbIX 3a/ja4y

O]_[eHO‘JHbIe MaTepHaJibl U CpeiCTBa 4Jid IIPOBEPKU

Cc(OPMHPOBAHHOCTH KOMITeTEHLIUI




Tema 1. [Ipedmem AHanumuueckas Xumus, ee 3a0ayu. 3HayeHUe aHaAUMu4eckKol Xumuu 8
Nnpou3800CMBEHHOU U HaQyYHO-UCC1e008amenbCcKoll OessmeabHOCMu venogekd. OyeHka 0ocmosepHoCmu
aHanumuueckux OaHHbIX.

KonTposibHas pabora mo pasjeny
Bapmuanr 1

1. CKO/MbKO TpaMM CepHOM KHCIOTbI COZEP)KUTCS B 1 /1 pacTBopa, eC/iM Ha TUTPOBaHWe 5 MIT
3TOro pactopa 3arpatuiock 10 mi 0,1H pacTBopa COISIHOM KUC/IOTBI?

2. Kakoit obvem 0,1H pacTBOpa AuxpoMaTa Kajksi 3aTPaTUTCS Ha TUTPOBaHWE pacTBOPa,
cogepskaiero 0,152 r cynbdara >xkenesa (11)?

3. 10 mu1 TIepoKcHa BOJ[OpO/ia TIOMEeCTHIM B MepHYI0 Koji0y Ha 100 mui, moBemu o0bEM 0
MeTKU. AJIMKBOTHYIO YacTh pacTtBopa B 20 MJI OMeCTWIM B KOOy [yisi TUTpoBaHWs. Ha TUTpoBaHue
u3pacxogoBaHo 5,5 ma 0,1 H. pactBopa TmnepMaHraHata Kaaus. Onpegenvdre % KOHLIEHTPALMIO
pacTBopa.

BapuaHr 2
1.CkonbpKO rpaMM KapOoHarta HaTpus cogepkutcs B 0,5 /1 pacTBopa, eciv Ha TUTpoBaHue 10 mi
3TOr0 pacTBOpa B TMPUCYTCTBUM HMHAuKaTopa (eHondTanenHa 3arpartunock 10 ma 0,2H pacTBopa
COJISIHOM KMCJIOTBI?
2. Kakoii ob6vem 0,1H pacTBOpa mepMaHraHaTa Ka/usi 3aTPaTHTCS Ha TUTPOBAHHE PAaCTBOPa,
cogepskaero 0,304 r cynbdara >xenesa (11)?
3. Ormpenenute % KOHIIEHTPALMIO PacTBOpA HaTpus OpoMUa, e/l Ha TUTPOBaHHE 5 MIT
3TOro pacreopa mouwio 8,4 mi 0,1 H. pacTBopa HUTpaTa cepebpa.

Bapuant 3
1. CkonbKo TpaMM KapOoHaTa HaTpusi COJEP>KUTCS B 1 T pacTBOpa, €C/Ti Ha TUTPOBAaHUE 5 MJT
3TOr0 pacTBOpa B TPUCYTCTBUM WHJWKATOpa METW/IOBOrO OpaHkeBoro 3artparwiock 10 mi 0,1H
pacTBopa COSIHON KHUC/IOThI?
2. Kakoit o6wem 0,1H pacTBOpa NepMaHraHaTa Kajksi 3aTPaTUTCS Ha TUTPOBaHHWe PacTBOPA,
copepxkatero 0,09 r mjaBeneBoi KUCA0ThI?
3. 5 MJI MEKCTYPbI MO/IW/ia KaJTusi TIOMEeCTHU/IA B MepHYI0 Kosi0y Ha 100 my1, 00bEM [10Besn 110
METKHU. 5 MJI TT0JTy4eHHOT0 pacTtBopa oTtutpoBaiu 0,1 H. pacTBOpoM HUTpara cepebpa. briio
r3pacxo/ioBaHo 6,4 M1 pabouero pacteopa. OmnpeeiuTh % KOHI[EHTPAL|I0 MUKCTYDBI.
BapuaHr 4
1. CKonbKO rpaMM cynbdaTa aJrOMUHUSI COZIePKUTCS B 1 /1 pacTBOpa, eCc/ii Ha TUTPOBaHUE 5
MJI1 3TOro pactBopa 3atparuiock 10 mi 0,11 pactBopa TpuioHa b?
2. Kakoii o6beMm 0,1H pacTBopa TpuioHa b 3aTpaTUTCs Ha TUTPOBAaHUE pacTBOpa, COZiep Kaillero
0,152 r cynbara xenesa (I1)?
3. KakoBa % KoHL|eHTpaL1sl pacTBOpa Mo/ia, ec/id Ha TUTPOBaHKWe 3 MJI 3TOr0 PacTBOpa IMOII0
2,5 M1 0,1 H. pacTBOpa THOCY/b(aTa HaTpUsl.

BapuaHT 5
1. Ckonbko rpamm xnopuza xene3a(Ill) cogepxurcs B 1 1 pacTBopa, eC/iM Ha TUTPOBAHUE 5 MJT
sToro pacresopa 3arpatuiocsk 20 mi1 0,05H pactBopa TpuioHa b?
2. Kakoii 06wem 0,05H pacTBopa JuxpomaTa KaJvsl 3aTpaTUTCS Ha TUTpoBaHue 10 M1 pacTBopa,
cogepxkarero 0,152 r cynbdara >xenesa (II) B 500mn pactBopa?
3. KakoBa % KOHL|eHTpaL1sl pacTBOpa XJI0POBOAOPOAHON KUC/IOThI, €C/TU Ha TUTPOBaHUe 5,5
MJI1 3TOro pactsopa rnouwio 8 mi 0,1 H. pacTBopa rAPOKCH/Ia HATPUSL.
Tema 2. KauecmegeHHblIl aHau3
Bonpocbl 0515 cobecedosaHusi:



1. 3aZlaua KaueCTBEHHOrO aHa/au3a. AHaJIUTUYeCKHe peakLuu. AHaJIUTUYeCKUN CUTHal.
ITpuBectu npumep. CyI{HOCTb KaueCTBEHHOI'0 aHa/In3a.

2. Ha uyem ocHOBaHO JeneHue 4 TpyIIbl Ha [Be TOArpyIIbl. IlpuBecT peakuuu
ocaxeHus cepebpa.

3. AHanuThueckKue peaklid, IIPOBOJIMMbIEe «CYXUM» W «MOKDBbIM» I1yTeM, MPUBECTH
nipuMep. UTo 00HAPY>KMBAIOT aHA/TMTUYECKHe PeaKLIMH IPY aHaIr3e pacTBopa.

4, KauecTtBeHHas peakijysg Ha KAaTUOH aMMOHUS C peakTuBOM Heccrepa.

5. Crnieriupriueckuie aHaJMTUUECKHe peakLuU, IPUBeCTU NTPUMepBI.

6. KauecTBeHHasi peakijusi Ha KaTMOH MarHusi ¢ ruZipodocdaromM HaTpusi B MPUCYTCTBUU
TUAPOKCHU/Ia aMMOHHUSI.

7. CesleKTUBHbBIE aHA/IMTAYECKHe peakLiuM, [PUBeCTU IprUMep.

8. KauecTBeHHast peakiiysi Ha KaTUOH KaJIUs C TeKcaliaHoKobOanbTart (3)-HaTpusl.

9. AHanuTHueckre peakuyu oOHapy)KeHWs MIOHOB M aHAJMTUUYeCKUe PeakiU OT/AeeHus
WOHOB, IPUBECTU NIPUMEpHI.

10.  KauecTBeHHas peaklysi Ha KATUOH KaJbLIUsI C OKCOJIATOM aMMOHMUSI.

11.  YcnoBus npoBefeHUs aHAIUTAYECKOU peakLy Ha [pUMepe peakLjuy KaTUOHa HaTpusl.

12. KauecTBeHHasi peakiiyst Ha KaTHOH Oapuyst ¢ OMXpPOMaTOM KaJlusl.

13.  [po6Hblit X0 aHanu3a. [IpuBecTH MpUMepbl peaklyii Ha KaTHOHBI Jkese3a(2), »kene3a
(3), mapraHiia (2).

14. KauecTBeHHasi peakijysi Ha KATUOH CBUHIIA (2) C UIOAUAOM Kasusl.

15.  Cucrematnueckui XoJ aHamu3a. COCTaBUTH IIOCT€[OBATeIbLHOCTh JEMCTBHH B XO[e
aHa/iM3a CMeCu KaTUOHOB 1 rpyrrbl U 000CHOBATH ee.

16.  KauecTBeHHas peakiysi Ha KaTHOH »kese3a (3) ¢ rekcaipaHodeppat(2)-Kaius.

17. ['pynmoBoii peareHT, Ha YeM OCHOBAHO ero feiictBue? [IpuBecTy ripumep oTAe/ieHUs 3
IpyMIbl KATUOHOB OT 2-OH.

18.  KauecTBeHHas peakLiusi Ha KaTUOH »KeJe3a (2) ¢ rekcaljaHodeppar (3) —Kanus.

19. OcHoBHOe TpebOBaHME K peaki[usM OT/esieHus MOHOB. Ha mpumepe ocakieHusi 2-ou
TPYIIbI KATUOHOB OOBSICHUTE YCIOBHUS OCAXK/€HUS.

20. KauecTBeHHas peakijyisi Ha KaTHUOH MapraHiia C TUI0X/JIOPUTOM HaTPUSL.

21.  Kraccudukaiyss KaTUOHOB Ha UeThlpe aHalUTUUYeCKWe TPYIIbl. YKa3aTb TpPYIIIOBbIE
peareHTsbl.

22. KauecTBeHHasi peakijyisi Ha KATUOH Me (2) ¢ TUIPOKCHUOM aMMOHUSI.

23. Knaccudukaiyss aHMOHOB Ha TpPU aHA/JUTHYeCKUe TpPyMMbl, yKa3aTb TPYIIIOBbIe
peareHThbl.

24.  KauecTBeHHasi peakliysi HA KATUOH PTYTH (2) C MefIbtO.

25.  Tlouemy mpu oOHapy)KeHWM KaTHOHA Oapusi OMXpPOMAaTOM Kajus TIOy4aeTcsl 0CaJoK
xpoMaTa bapusi? CoCcTaBUTh ypaBHEHUS peaKLIUid.

26.  Ha yem oCHOBaHO OT/e/ieHMe KaTHOHOB »keje3a (2,3),Maprasua (2) oT a/JlOMUHUS U
1MHKa. [IpuBecTu peakiuu.

27.  Tlouemy mnpu ocCaXJeHUM 3-eli TIpymmnbel Cylb(PUJOM aMMOHUS B TIPUCYTCTBUU

TM/IPOKCH/Ia aMMOHUS aTFOMUHUMN OCaXKJaeTcs B BUJe THPOKCH/A, a He B BUJe cynbpuga? Ilpusectu
peakLuM OCaXK[leHus 3-el TPYIIIbl KATUOHOB.

28.  OOrmasi xapakTepuCTHKa KaTUOHOB 4 I'PYTIIbI, X 61o0ruyeckast posb.

29.  Ilouemy g oCaK[eHUs KATUOHOB 4 IPYIIIBI UCIIO/Ib3yeM CepOBOLOPOAHYIO KUC/IOTY, a
He cynb(uz aMMoHUs? [IprBecTy peakLjuM Ocak/leHUs1 KAaTUOHOB 4 FPYMIbL.

30.  OOmmas xapakKTepruCTHKa KaTUOHOB 3 TPYIIbI, MX OHOI0rruecKast posib.

Tema 3. KonuuecmeeHHbIl aHaau3

Bonpocbl 015 cobecedosaHusi:

1. 3agaua KO/MWYECTBEHHOrO aHanu3a, KjaaccupuKalys MeTOJ0B (JaTh OIpejeeHus).
Cpepnsisi mpo0a fy1st aHa/M3a, HaBeCKa BelecTBa JJ1s1 aHaIn3a.



2.  XuMuyeckue MeTO/bl aHanW3a, UX KiaccuuvKalys, JaTh OrnpefeeHus. XuMudeckas
rocyga.

3. TuTpuMeTpuueckhe MeTOJbl aHa/lW3a, CYL[HOCTb MeTOZOB, pacueTHasi Gopmyna
HOPMa/IbHOW KOHL|eHTpaLMy TUTPa UCC/IelyeMOro pacTBopa.

4. Ilpouecc TUTpPOBaHMS, TOYKAa SKBUBA/IEHTHOCTH, OIpeJe/ieHue KOHL|Aa TUTPOBaHUS B
MeTOo/jaX KMCJIOTHO-OCHOBHOT'O TUTPOBAHMS, B TepPMaHraHaTOMEeTPUH.

5. Pabouue THUTpOBaHHBIE, CTaHJapTHbie (TIPUrOTOB/IEHHbIE) M CTaHJAPTU3UPOBAHHBIE
(ycraHoBeHHbIe) pabourie pacTBOPSI.

6. Kiaccudukaiys MeToJoB TUTPUMeTPUUecKOoro aHanv3a. CylHOCTh MeTO/Aa KHUC/JIOTHO -
OCHOBHOTI'O TUTPOBaHM$, OTpeZiesieHre KOHLIAa TUTPOBaHUSI.

7. CylHOCTb NepMaHraHaTOMeTPUM, Ofpefe/ieHre KOHLa TUTpoBaHMs. Pacuer MosisipHOU
MacChl 5KBUBAJ/IeHTa OKUC/IUTEISI U BOCCTAHOBUTEIS.

8. TI'paBumerpuueckve MeToAbl aHanu3a. CyYIIHOCTb MeTOJa OCaXAeHUs (T1epeurcIUTh
T10C/1e[J0BaTe/IbHOCTh BCeX OCHOBHBIX OIepaLiyu).

9. Meton ocaxieHus (Ha mnpumepe ompegeneHuss Ba). Ocaxzpaemass ¢dopma ocafika,
npeAbsiBiieHre TpeboBaHUs K HeMy. ['paBumMeTpuueckast opMa ocafika, MpebsiBjieHHe TpeOOBaHUSI.
«Co3peBaHue» 0cajiKa, leKaHTalusl pacTBopa.

KoHmponbHas paboma no pazdeny KoauuecmeeHHbIll aHanu3

Bapuanm 1

1. Kakve u3  yka3aHHbIX HOHOB  MOTyT  00pa3oBbIBaTb  MeXxAy  cobou
MasloArccoLupyome Bemecrsa: NH,, OH', CH;COO", HY, SO,*, Ca*"?

2. CocTaBbTe MOJIEKY/ISIpHbIE U MOHHO-MOJIEKY/ISIpHbIe YpaBHEHUsI peaki[yii, C MOMOLbI0
KOTOPBIX MO>KHO OCYIIIeCTBUTD c/ieiyrolye NpeBpaLeHusI:
Zn — ZnCl, — Zn(OH), +— [Zn(NH,),]ClL,.

3. CocTaBbTe MOHHO-MOJIEKY/ISIDHbIE Y MOJIEKY/ISIDHbIE ypaBHeHUs TuZposn3a coneil Na,S,

Al(NO3)3 1 yKakuTe peakLMiO UX BOJHBIX PACTBOPOB.

4. Paccuuraiite pH 2,364% pacTtBopa XJIOPOBOJOPOAHOW KHUCJIOTHI, MJIOTHOCTb KOTOPOTO
paBHa 1,010 /e,

5. Paccuuraiite pH 6,237% pacTBOpa CepHOM KHUC/IOTHI, TUVIOTHOCTb KOTOPOIO paBHA
1,040 r/em’,

Bapuanm 2

1. B Kakyro CTOPOHY CMEeCTHUTCSI AMCCOLMALMsS C/1aboro 3/1eKTPOJ/IMTa pacTBOpa yrojibHOU
kucnotel (HyCOs), eciu jobaBuTth: a) NaCl; 6) Na,COs; B) HCI?

2. Hammimire MosieKy/isipHble U MIOHHO-MOJIEKY/ISIpDHbIe YPaBHEHUsI PeaKI[|i, C TTOMOIIIbIO
KOTOPBIX MOKHO OCYLIIECTBUTD C/eytorue npespanienus: H — H,0 —[Cu(H,0),]” — Cu(OH),

3. Hanuimmre MosekynsspHO-HOHHBIe (OpMbl ypaBHeHMM ruzposusa coseli Cu(NOs)y,
NH4CH3COO u ykakuTe peakLidio UX BOJHOI'O pacTBOpa.

4. Paccuntaiite pH 0,425% pacTtBopa ru/jpokcu/ia HaTpusi, IJIOTHOCTb KOoToporo paBHa 1,003
/e’

5. Paccuuraiite pH 0,498% pactBopa ruzpokcuaa 6apusi, MJIOTHOCTh KoToporo paBHa 1,005
/e’

Bapuanm 3

1. Kakue W3  yKa3aHHBIX MOHOB, COEIUHSAACH MeXAy  cobol, obOpa3yroT
Manoauccorpmpyomue Bemecrsa: K, Na*, NH,", OH', SO4*, CH;COO", H".

2. B KaKky0 CTOPOHY CMECTUTCS JUCCOLMAIUs 1aboro 3siekTposuta ruapasuna (NH,OH),
ec/M K ero pacTBopy go6asuts: a) NaNOs; 6) HNOs.



3. Hanummre MonekynasipHO-MOHHbIE (OpPMBbI ypaBHeHWH ruzposnnsa cojeil NazPOy,
(NH4)2S v yKakrTe peakLviO UX BOJHBIX PaCTBOPOB.

4. Paccuuraiite pH pactBopa, nosiyueHHoro cMmeinvBaHve 100 ma 0,300 mMosb/n pacTBOpa
xyiopoBoZiopoAHol kKucimotel © 300 mim 0,200 Mosib/m pacTBopa OPOMOBOJOPOAHON KHUC/IOTHI
KoadduieHTbl akTHBHOCTH 0/IHO3apsIIHBIX MOHOB TIpuMUTe paBHbIMU 0,802.

5. Paccumraiite pH pacTBOpa, IMOJSydeHHOTO CMelivBaHuWe paBHbIX 00beMoB 0,100 Mosb/m
pacTBopa rujpokcuga Hatpusi U 0,200 Mosb/m pacTBopa TUApPOKcHa Kanus. KosbduimeHTsb
aKTMBHOCTU OJHO3apsiHbIX UOHOB npumuTe paBHbIMU 0,805.

Bapuanm 4

1. Kakve #3 HOHOB, COEIUHSISICH MEXIy C000H, 00pa3yloT MaaoAuCCOLMUPYIOIIHe
coemuuenns: K, Na*, Cu®’, NOs~, NH,", SO,*, OH?

2. B Kakyi CTOpPOHY CMECTHUTCS paBHOBeCHe 000ro 3/7eKTPOJUTa, eCIM K PacTBOPY
CepOBOZIOPOAHOM KUC/IOTHI I00aBUTh: a) Nap,SOy; 6) NaOH; B) H,SO,.

3. Hanummre MoneKynsspHO-UOHHbIe (opMbl ypaBHeHMM rugponusa coneii FeCls,

CH3COONa 1 ykakuTe peakLiyi0 UX BOJHBIX PaCTBOPOB.

4. PaccuuTaiite pH pacTBOpa, MoJlyueHHOTO CMelIrBaHHeM paBHBIX 00beMoB 0,0500 Mosib/n
pactBopa ruzipokcua Kanus u 0,0500 Mosib/n pacTBopa cy/ibgaTa HaTpusl.

5. Paccuuraiite pH pactBopa, nonyuenHoro cMmernvBanvem 200 mi 0,0350 mMonb/n pacTBopa
asotHo# kucaoTel 1 300 M 0,0200 MosTb//T pacTBOpa HUTpaTa OGapwsl.

Bapuanm 5

1. Kakve Y3 HamMcaHHBIX WOHOB, COEJWHSISICH  MeXAy  coboif, o0pa3yrooT
Masoaucconpmpyomue Bemecrsa: H', SO,%, CH;COO", Na*, K*, OH™?

2. Harnmivre MOJIeKy/IsIpHbIe 1 MIOHHO-MOJIEKY/ISIpHbIE YDaBHEHHs PeakIUH, C TIOMOILBIO

KOTOPBIX MOXXHO OCYLL[eCTBUTh CJIe[yIOL1e TIpeBpallleHus:

Cu - Cu* - Cu(OH); — [Cu(NHs),]"™.

3. Hanummre MonekynsspHO-UOHHBIe (OpMbl ypaBHeHuHM ruzponmusa cojeir KyCOg,
Fe(NOs)3; u yKakuTe peakl{i0 UX BOJJHbIX PaCTBOPOB.

4. PaccuuTaiite pH pacTBopa, 1o/iyueHHOTO CMeIIMBaHWeM paBHbIX 00beMOB a30THOM KHUCIOThI
U ruZipokcuia Hatpusi ¢ KoHteHTpanusavu 0,0800 mosis/n u 0,0300 Mosb/J1.

5. Paccuuraiite pH pacTBOpa, M0/iyueHHOTO CMelLlIMBaHUeM paBHbIX 00beMOB pacTBOpa CepHOM
kucaotel ¢ C(H,SO4) = 0,0200 mosib/n 1 pacTBopa ruzipokcya Hatpusi ¢ C(NaOH) = 0,0600 momb/.

Tema 4. MHcmpymeHmasnbHble ((pusuko-xumuueckue) Memoobl aHaAU3d

Bonpocbl 015 cobecedogaHus

1. ®PusMKo—XHMMHYecKue MeTOZbl aHa/ln3a, UX Kiaccupurkauus(gaTh onpezeneHus)

2. [ToTeHI[MOMeTpHUECKMEe METOAbl aHaaW3a; WCIoab3yemMble TIpuOOpel.  CyIHOCTB
MOTEHLIMOMETPUYECKOT0 TUTPOBaHUS, OIpe/ie/ieHUe KOHL|A, pacueTHasi ¢opMysa /[Jsl OrnpejeneHus
HOPMaJIbHOW KOHLIEHTPAaLMX U TUTPa UCC/IeyeMOoro pacTBopa.

3. POTO3/1eKTPOKOJIOPUMETPUS, CYLHOCTb  MeTOJa, CTaHZJapTHbIe  paCTBOPBI.
[TocnemoBarenbHOCTE OMepalM B XOJe aHaiu3a (Ha npumepe onpegeneHuss Cu). Vcnonab3yemble
TIpUOOPBHI.

4. Kongykromerpuss. CyLJHOCTL KOHAYKTOMETPUUECKOrO TUTpoBaHudA. PacueTHas
(hopMmya JJ1s1 onpe/iesleHrs] HOpMa/IbHOM KOHLIeHTpaLMy U TUTPa UCC/IeflyeMoro pacTBopa.
5. Ompenenienie  00béMa pacTBOpa TOMIEAIEr0 Ha TUTPOBaHHME B MeTOax

MOTEHLUOMETPHUUYECKOI'O U KOHAYKTOMETPHUYECKOTO TUTPOBAHMUA.



@doHO mecmosblx 3a0aHuli no OucyuniuHe AHasumuyeckas xumus (TectupoBaHue
MCITIO/Tb3YeTCsI TOJIBKO ZI/Ist IPOMEKYTOUHOTO KOHTPOJISI 3HAHUH 110 TUCLIUTIIVHE).

Tema 1 IpegMeT «AHaMTUTUUYECKOW XUMUU», U ee 3aZlaud. 3HaueHWe aHa/IMTUUeCKO XUMUU B
TPOU3BO/ICTBEHHOM U HayYHO-UCCJ/Ie/I0BaTeTbCKOW [esiTe/TbHOCTH uesioBeKa. OLieHKa J0CTOBEPHOCTU
aHAIMTUYECKUX JTaHHBIX.

Bbibepume 00uH npasuibHbIl 8apuaHm omeema
TepMuH “00Hapy)KeHHe” HCIO/Ib3YeTCs

+B KaueCTBEHHOM aHajn3e

B TUTPUMETPUUECKOM aHasn3e

B KOJTMUECTBEHHOM aHaj13e

HeT MPaBUJILHOTO OTBeTa

TepmuH “onpejeseHne” B aHA/IUTUYECKOU XUMHUH 03HaYaeT
KaueCTBEHHOe OTKPBITHe KaTUOHA W/ aHUOHa
+KO/IMUeCTBEHHbIN pe3y/bTaT — KOHL|eHTpaLus, Macca 1 T.J,.
BBINa/leHUe 0CajiKa OIpe/ie/IeHHOr O LiBeTa

orpe/ie/ieHye 1jBeTa pacTBopa

DJieMeHTHBIN aHA/IN3 HUCIO0J/Ib3YeTCs B 0CHOBHOM
B (pa30BOM aHa/M3e

+B aHa/IM3e OpraHuYecKuX BelecTB

B U30TOITHOM aHajIn3e

B OMOJIOTMYECKHUX METO/IaX aHau3a

DOYHKIMOHA/IbHBIN aHA/TA3 MUCI0/Ib3YeTCs /It

yCTaHOBJIEHHSI CO/IeP)KaHUsI B aTMocdepe KUC/IOpo/ia, a30Ta U T.J.
pazzesieHns CMeCH HEeCKOJTIbKUX BeIeCTB

+yCTaHOBJIeHUsI COCTaBa BHOBb CMHTE3WPOBAaHHBIX OPraHUYeCKUX BEIeCTB
yCTaHOBJIEHHSI U30TOITHOT'O COCTaBa MPUPOHBIX 00BEKTOB

Mertop ananu3a — 310

+crocob aHaM3a MPUMEHUMBIN K pa3HbIM 00BeKTaM
orvcaHue T0C/e/|0BaTeIbHOCTY aHa/ii3a JaHHOTro 00beKTa
CUHOHUM TIOHATHA “MeTO/IUKa aHa/r3a”

CTIIMCOK PeakTHBOB

AHamMTHYeCcKas XUMHUA Ba)XKHa /ISl IKOJIOTUH B Lie/IAX

MOHHWTOPHHTA JIEKapCTBEHHBIX BellleCTB B OPraHU3Me Mpy jieueHnu

yCTaHOB/IEHUs XapaKTepa $i7ia BbI3BaBILIero CMepTe/IbHOE OTPaBJ/ieHre

TIOBBIIIEHUS] YPOXKaWHOCTH Ce/TbCKOXO03SIICTBEHHBIX KY/IbTYP

+yCTaHOB/IEHUS IPUPOAbI U COZlep>KaHUsl BPeJHBIX MIpUMeceil B BO3/1yXe, IouBe, rujipochepe

TEH,E[EH]_[HQFI Pa3BUTHUA AHA/IMTHYECKON XUMHH ABJIAETCA
+yBe/IM4eHue 1071 ('1)I/I3I/II—I€CKI/IX 1 OMOJIOTUUeCKUX MeTOo0B
yBe/IMUeHE NO/IU TUTPUMETPUUECKHX METOL0B

yBe/IMueHne O0JIM 'PaBUMETPUUYECKHUX METOAHK

yBe/IMUeHKE NO/IM KaUeCTBEHHOI'O dHA/IM3d



XuMHUYeCKHH aHA/IU3 BK/IIOUAeT:
+KaueCcTBeHHbIN aHa/IN3;
3JIeMeHTHBIN aHa/Iu3;
(byHKLIMOHA/IbHBIN aHa/u3,;
+KOJIMUeCTBEeHHBIN aHa/IN3.

Crnoco0b1 BbIpa)keHHs KOHIIEHTPAI[UHd TUTPOBAHHBIX PaCTBOPOB:
MaccoBast JJ0Jisl;

+MOJISIpHasi KOHLIeHTpaLUs SKBUBaJIeHTa;

NIPOLIeHTHAas KOHL|eHTpaLys;

MOJISI/IbHAs! KOHLIeHTpaLysl.

Kakas KoHLleHTpaljusa Ha3bIBaeTCsA S KBUBA/IEHTHON MOJISIPHOM:
+HOpMaJIbHasd,

TIpOLIeHTHasl;

Maccosasd;

TUTP.

IlpeaenbHass KOHLEHTPALMsA BbIpa)KaeTcs B:
MUJITUIATPax (M1);

MHUKpOrpamMMax (MKT);

+rpaMmax Ha MWITUIUTP (T/Mi);
KWIorpaMmax.

HNonHoe npousBeaeHue BOJbI — 3TO:

OTpULaTe/bHBIN Jorapr(M KOHLIEHTPALMK NOHOB BO/IOPO/a;
+1pou3Be/ieHre KOHLIeHTpaliii KIOHOB BOZIOPO/ia ¥ TUAPOKCH/]-MOHOB,;
OTpULaTe/bHBIN Jorapr(M KOHLIEHTPALUK TH/IPOKCU/I-HOHOB;
KOHL|eHTpaL{1s MOHOB BOZIOPO/A.

UYemy paBeH (paKTOp 3KBHBa/IEHTHOCTH CEPHOM KUC/IO0THI B PeaKI[UuM Mo/THOM HelTpa/ u3anumn?
+1/2

1

1/3

2

Uemy paBeH ()aKTop SKBHBa/IeHTHOCTH 0po(dochopHON KHC/JOTHI B peakluud MOJIHOU
HeUTpau3anum?

1/2

1

+1/3

3

B KakoM c/iyuae pacTBOpPMMOCTb X/I0pH/ia cepedpa OyAeT HanGoIbLIeH?
B ZIMCTUJUTUPOBAHHOM BOJIE;

B pacTBOpe HUTpaTa cepebpa;

+B pacTBOpe HUTpaTa HaTpu;

B PacTBOpE CEPHOMW KUCJIOTHI.



Kakoe yTBep:xjeHue omm604H0?

XVMUYECKUM paBHOBECHEM Ha3bIBAlOT TaKOe COCTOSHUE CHCTEMbl peardupyrolux BeIecTB, TpU
KOTOPOM CKOPOCTH TIPSIMOI M 00paTHOM peaki[iii paBHbI;

OCHOBaHWSIMM  HAa3bIBAlOT  COeIMHEHHWs,  [JUCCOLMHUpyomue ¢  obpa3oBaHWeM  aHWOHa,
COOTBETCTBYIOLL[ETO aHUOHY PAaCTBOPUTEJIS;

+3/IeKTPO/IUTHYECKAsT TUCCOIMALS — OOpaTUMBIN TIPOLIeCC, TPUBOASAIIMN K PaBHOBECHIO MeXIy
He/IMCCOLMMPOBAaHHLIMU MOJIEKy/laMM MOHAMA W HWOHaMM T[I03TOMY K Hell TpUMeHHM 3aKOH
9KBUBAJIEHTHOCTY;

TUJPOJIM30M COJM HA3bIBAlOT B3aMMOJENCTBHE MOHOB COJIM C BOJOMW, MPUBOJsIIiee K 00Opa30BaHUIO
€1ab0ro 3/1eKTPOJHTA.

Kakoe yTBep)kieHHe 0IIH00YHO?

3/IEKTPOJIUTHYUECKAs] JAMCCOLMALMsT — OOpaTHUMbIA TIPOL[eCcC, TPUBOJSIINNA K DPaBHOBECHIO MEXIY
HeJUCCOLMMPOBAHHBIMU MOJIEKY/IAMH M MIOHAMU TI03TOMY K Heli IPUMEeHHM 3aKOH 9KBUBAJIeHTHOCTH;

+ MOHHas1 CHJ/Ia pacTBOpPa eCTb CyMMa ITPOU3Be/IeHH KOHLIEHTPALMi HOHOB;

CTereHb 3/IeKTPOJIMTUYECKON [JUCCOLMALIMK 3aBUCUT OT TIPUPOJBI 3JIEKTPOJIUTA, PACTBOPHUTES,
KOHL|EeHTPALIUK PacTBOPa;

TUPOJIM30M COJIM Ha3bIBAIOT B3aMMOJEHCTBHE HMOHOB COJIM C BOJOM, MPHUBOJsIee K 0Opa30BaHUIO
€1aboro 3/1eKTPOIUTa.

Peakuusi 00MeHHOT0 Pa3/I0)KeHHUs COJIH, MPOTeKaKiasl Mo/ eCTBHeM BO/Ibl, Ha3bIBAeTCHA
OKHCJ/IEHUE,

+ruaposus,;

HeWTpanu3auys;

JuccoLyanus.

OTHoleHNe KOHLIEHTPALMU THPO/IA30BAaHHBIX MOJIel K 0O0Iiell KOHIIeHTpPAaluM BelecTBa
Ha3bIBaeTcHa

CTeIeHb AMCCOLUALINY;

CTereHb paCTBOPHUMOCTH;

+CTereHb r'upoJn3a;

CTeleHb OKUC/IeHUS;

I'uaposu3 coJieii, 00pa3oBaHHBIX CUJIBHBIM OCHOBAaHHEM U (J1a00# KUC/I0TON NPUBOANT K
usMeHenuro PH cpegpr:

+pH>7;

pH <7;

pH=7;

pH=0.

I'uposnn3 coJieid, 00pa3oBaHHbBIX (JIA0OBIM OCHOBAaHHEM M CH/IbHOW KHC/IOTON MPUBOAUT K
usMeHeHuro PH cpepbr:

pH>7;

+pH < 7;

pH=7;

pH=0.

K ¢dakTopam, ycuIMBarIUM rHPO/In3 Cojieil, OTHOCAT:
pH pactBopa;
+KOHCTaHTa JUCCOLMALK COJIH;



JlaBJieHue;
TemIiepaTypa.

Hepe‘II/ICJIEHbI TOJIBKO CU/IbHBIE 3/IEKTPOJ/INTHI:
H,0, H,S04

+ Ca(OH),, HCI

HCIO4, CeH1204

Hzo, Ca(OH)z

Hepe‘II/ICJIEHbI TOJILKO C/1a0bIe 3/IEKTPOJ/INTHI:
+HNO,, H,Si03

Hzo, Ca(OH)z

HzSO4, FEC13

H,0, H,SO4

HEPE‘II/ICHEHBI TOJIBKO HE3/IEKTPOJ/INThI:
CeHg, HCN

Agg(PO4)2, (CH3)20

+C6H1()O5, CEICZ

H,0, H,SO4

Ilepeuunc/ieHbI TOJIBKO COJTH, TUAPOTU3YIOIHECs 110 KaTHOHY:
FEC13, KNOZ

+CoCl,, ZnS0O4

KI, MgSO,

ZnS, CuCl

Hepequcnenbl TOJIBKO COJ/IH, TU/IPOJ/IU3YIOIIIUeCHd 110 dHHUOHY:
+CH3COOK, Na,S

CTC13, C&(NO3)2

NH4N02, COClz,

ZnS, CuCl

Hepeql/ICHEHBI TOJIbBKO COJIH, IMOABEPTra0IIMecsd MO/THOMY T'H/IP0/In3y:
Ag3(PO4)2, (CUOH)2CO3,

ZnS, CuCl

+CuCQOs;, Fe(CN)3

FeClg, KNOz

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

H2S;

CuS0O4;

H2CO3.

Bbibepume 0ea npasuibHbIX 8apuaHma omeema
K c/1a0bIM 3/1eKTPO/IMTAaM OTHOCATCSH:
H2S04;

NaOH;

+H2CO3;



+H2S.

OKHC/IMTE/TbHO-BOCCTAHOBHUTE/IbHBIE PEeAKIMH B XMMHYECKOM aHA/IH3e UCIO0/Ib3YI0T:
+717151 0OHapY)KeHHs OT/e/IbHBIX UOHOB,;

+7J11 KOJTMUeCTBEHHOT0 aHa/IN3a OT/e/IbHbIX HOHOB;

ISl pa3ziesieHrs CMecel;

JJ1st 00pa30oBaHus TPYAHOPACTBOPUMBIX COeIMHEHHH.

Bblbepume o0uH npasuibHbIll 6apuaHm omeema

KonmuecTBo BeljecTBa YJKBUBa/IeHTa — 3T0:

peasibHast WA yC/IOBHAs YaCTULIA BellleCTBa;

+KOJINYeCTBO BelriecTBa (B MOJIb), B KOTOPOM UaCTULIAMHU SIBJISTFOTCS] SKBUBA/IEHTHI,

KOJINYeCTBO BelllecTBa (B MOJIb), B KOTOPOM UaCTUL[AMHU SIBJISTFOTCSI MOJIEKY/IbI;

uyKcao, obo3Hauarollee Kakas [0/l peaslbHOM YaCTHIIbI BeIeCTBa SKBUBAJIEHTHA OZHOMY HOHY
BOZIOPO/ia B IaHHOM peakLUu.

@dakTop »>KBUBajieHTHOCTH ¢ocdopHoii kucaorel u3 ypaBHeHua H3PO4+3NaOH =
Na3P04+3H20 pasBHo:

+1/3;

2;

3;

1.

@daKTop 3KBMBa/ICHTHOCTH KapOoHaTa Kanaus u3 ypaBHenus K2CO3+2HCI = 2KCI+H20+CO?2
paBeH:

L

1\3;

+1\2;

2.

Bbibepume 08a npasu/ibHbIX 8ApUAHMA Omeema U Hax3cmume KHONKY «/lanee»
@DaKTOpP IKBUBA/ICHTHOCTH MOXXeT ObITh PaBeH:

+equHuLIe;

+00/IblIIe eZMHULIBI;

MEHbIIIe e[UHMIIBI;

HOJTb.

Kos¢¢unyenTsl akTUBHOCTH NOHOB 3aBHCAT:
+0T KOHL|@HTPALMK CUJILHOTO 3/IEKTPOJIUTA;

+0T KOHIIEHTPAI[UM BCEX TTOCTOPOHHUX MOHOB,
OT 3apsiJOB UOHOB;

OT TeMIepaTyphbl.

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

MonsipHas Macca 5KBUBaJ/IeHTa BellleCTBa — 3TO:

+Macca OJHOTO MOJsi 9SKBMBajJeHTa STOrO BeleCTBa, paBHas TIpoW3BeZieHHIO  (hakTopa
9KBHBAJIEHTHOCTH Ha MOJISIPHYIO MacCy Bell[eCTBa;

Macca OJJHOTO MOJIsI SKBHMBA/JIeHTA 3TOTO BeIL[eCTBa, PaBHasl MIPOM3BeeHUI0 (haKTOpa SKBUBAIeHTHOCTH
Ha MOJISIDHYIO MacCy Y KOHLIEHTPALMIO BellleCTBa;



ynco 0b03Hauaroliee, Kakasi O/l peayibHOH uaCTHIIBI BeIecTBa SKBMBAJEHTHA OJHOMY HOHY
BOZIOPO/Ia;
Macca OJ[HOr0 MOJIsI BeL[eCTBa.

Ocajok Ma/I0pacTBOPUMOro 3JIeKTPO/IMTa 00pa3yeTcs Toraa:

+KOorjla TpOW3BeJieHWe KOHIIEHTPAI[Mii WOHOB TIPEBBIIIAET BEJIUUYMHY €ro  IPOW3BeeHHUS
PaCcTBOPUMOCTH;

KOT/]a POU3Be/IeHre PACTBOPUMOCTH OyieT 00Jibille KOHI[EHTPAI[X UOHOB;

KOT/Ia TIPOM3BeZieHHe PACTBOPUMOCTH OyZIeT paBHO KOHIIEHTpAIy UOHOB,;

KOT/Ia TIPOM3Be/IeHre PACTBOPUMOCTH PaBHO HYJTIO.

C yBesiMueHHEeM MOHHOM CUJIbI PaCTBOPOB, K03()(pULIeHTbI AKTUBHOCTH HOHOB:
yBeJIN4YMBarOTCS;

+yMeHbILIAaTCS;

He U3MEeHSII0TCS;

He B/UseT.

Kakmue 13 nepeuncieHHbIX CHCTEM 00/1afai0T 0y epHbIMH CBOMCTBaMHU?
+aleraT HaTpusl + YKCyCHasl KUCJIOTa,

XJIOpUZ, HaTpHs + CoIsTHasA KUC/IO0Ta,

a30THasg KUC/I0Ta + HATPAT aMMOHMUS,

XJIOpUZ, HaTpHs + YKCyCHast KUC/IOTa.

By(l)eprIM JI[EFICTBPIEM o6nanamT PacCTBOPLI:
NaCl + NaOH

NaCl + HCI

+NaH2P04 + NazHP04

HNO;3; + NH4NOs3

3HavayMM AB/SIOTCA TOJIBKO J0CTOBepPHbIe IU(PbI

BCe /I0CTOBepHbIe LIU(PBbI, BK/ItOYas HYJIb /10 3aMsITOU

BCe JI0CTOBepHbIe LiM(phI, BK/IIOUasi BCe HY/IU 10 1IePBOU HEeHYJ/1eBOM LU(PbI
+10cTOBepHbIe 1U(dPHI TUIFOC IepBasi HeloCTOBepHas 1judpa

Cucremaruueckas MOrpemHoCTb — 3TO0

IIOrpelHOoCTb IMMPpUYKHa KOTOpOI71 HeNn3BeCTHAd, d BeJIMUKMHA MOXXeT MeHATLCA

+TI0CTOsSTHHAsA BeJIMUMHA [ I,E[{:lHHOI‘/JI MEeTOJUKH, WJIN MeHAeTCA I10 W3BECTHOM 3aBUCHUMOCTHU
TO >Xe, UYTO ITpOMax

KOr'Zia BeJIMUMHd dHA/IMTUUECKOI'0 CUMI'Ha/lda CUJIbHO OT/IMYA€TCA OT O)KHAaeMOﬁ Be/IMYHHBbI

PacrBopuMoOCTE — 3T0

KOHLIeHTpaLys [TepechIllieHHOr0 pacTBopa

+00111as1 KOHLIEHTPAL[Us1 Bell[eCTBa B HACBIIL[EHHOM pacTBOpe

KOHLIeHTpaLMsl HeHaChII|eHHOT 0 TIPU/JaHHOW TeMIiepaType pacTBopa

KaueCcTBeHHasl XapaKTepHUCTHKa CIIOCOOHOCTH JaHHOTO BellleCTBa K paCTBOPEHHIO TP IaHHOM
TeMIlepaTtype

Ha3zoBuTe puznueckuii CMbIC/I sIB/IeHNsI, Ha3bIBaeMoro co/ieBbiM 3¢ dexTom
yBe/IMueHre paCTBOPUMOCTH 0CajKa Io/ 1eliCTBUeM KOMILIeKCo0Opasyrollero areHTa
+yBenMyeHHe PACTBOPUMOCTH 0OCafiKa To/, 1eMCTBHEeM TIOCTOPOHHUX CJ1a0BIX 3I€KTPOIUTOB



yMeHbIIIeHHe PaCTBOPUMOCTH 0CaZiKa o/ ZielCTBHEeM IMTOCTOPOHHUX CUJTbHBIX 3JIEKTPOUTOB
yBe/IMueHre paCTBOPUMOCTH 0CaJiKa 3a cueT 00pa30BaHUsI MaJIOAUCCOL[MUPYIOIIETo 37IeKTPO/IUTA

Ilpu yBe/THUueHUH KOHI[eHTPALUH OAHOUMEHHOI0 HOHA PacCTBOPMMOCTH Ma/IOPacTBOPUMOr0
IeKTPOJTUTA

0CTaeTCsl NOCTOSTHHOW IPU JaHHOW TeMIiepaType BeJTMUMHOU

JUIsl O[THUX BeIlleCTB YBeJUUUBAETCS, [JIs APYTUX YMEHBIIIAeTCs, HO MOXKeT Hab/ro1aThest “cosieBoi
s dext”

BCEr/Jja yMeHbIIIaeTCst

+pacTBOPUMOCTh YMEHBIIIAeTCsl, HO MOXKET Hab/TF0IaThes “cosieBoi 3hdekT”

XapakTepuCTHKA 0/IM30CTH CPeHero pe3y/bTaTa H3MepeHHO! Be/IMYMHbI K HCTHHHOMY
3HA4YeHMIo - ITO

BOCIIPOM3BOUMOCTb METOAUKHU

+IpaBUBHOCTb METOAUKU

pabounii [uarna3oH MeTOUKU

CeJIeKTUBHOCTb MEeTO/IMKU

XapakTepucTHKa pa3dpoca pe3y/IbTaToB H3MepeH!U 0OTHOCHTE/THHO CPeiHero 3HaUeHHus — 3TO
pabouwuii [uarna3oH MeTOJUKU

TIPaBUIBHOCTb METOAMKH

+BOCTIPOM3BOAUMOCTb METOJUKHU

CeJIeKTUBHOCTb MEeTO/IUKU

Bbi0epuTe mpaBU/IbHOE BBIPA)KeHHE

¢ yBesinueHueM pK, cuia KUCI0ThI yBeJIMUHMBAETCS

c yBemuenueM pKpy' CH/la OCHOBaHMS yBe/IMUMBAETCS
+c yBenuueHuem pK, cusa KUC/IOTbI yMeHbIIAeTCst
Cu/ia KUCJIOTHI Ha 3aBUCUT OT BeJIMUMHbI PK,

Bbi0epuTe HeBepHYI0 Mapy CONPsHKeHHbBIX KUC/IOTHI M 0CHOBaHus 1o bpeHcreay
+NH3/NH,"

HCl/CI

H,CO3/HCO5

H,0/0H

Jlo6aBieHne K Bo/ie OpPraHHYeCKOro pacTBOPHTEJIst
+MOJKeT yBeJIMUNUTb UM YMEHbLIUTb PACTBOPUMOCTh
yBe/JIMUMBaeT paCTBOPUMOCTb
yMeHbIlIaeT paCTBOPUMOCTb

He B/IMsieT Ha paCTBOPUMOCTb

Tema 2 KauecTBeHHBIN aHA/IN3

Bbibepume o0uH npasuibHbIll 8apuaHm omeema

AHa/TUTHYECKUH CUTHAJ/I B MPUHLIMIIE MOXKET JaBaTh

TOJIbKO KOJTMUECTBEHHYIO aHa/IMTUUeCKYH WH(OpMaIIHIO

TOJIbKO KaueCTBEHHYI0 aHA/IMTUUECKYH0 MH(HOPMAIIHIO

+1 KaueCTBeHHYIO U KOJIMYeCTBeHHYIO aHA/TUTUUeCKY0 WHPOPMaLIHIo
HeT MPaBWILHOTO OTBETa



NHTEeHCMBHOCTH QaHA/IMTHYECKOT'0 CUTHA/Ia 3aBHCUT
OT pacueTHbIX (hopmyJi

oT 0O0beMa MepHOH KOJIObI

+coiep>KaHus1 OTIpe/e/isieMOro KOMIIOHeHTa

CKOPOCTH TIPU/IMBAHUSI TUTPAHTA

AHa/IMTHYeCKasa XUMHUYeCKas peakiusi - 3TO peakiysi, COMPOBOXK/AAI0IIASAC

Vi3MeHeHreM OKpacKH pacTBopa

+ Onpeie/IeHHBIM aHATUTUYeCKHUM 3¢ (heKToM 3a cueT 00pa30oBaHus MPOAYKTA peakuyu, 001aaaroiiero
crielji(pruecKUMU CBONMCTBAMU

N3menenuem pH pactBopa

OOpa3oBaHueM ocajika.

AHA/IUTHYECKUMH CUTHa/IaMH B KQUeCTBeHHOM aHaJ/In3e SIBJ/ISTI0TCA
+ I3MeHeHVe OKpacKy pacTBopa

Touka 3KBUBa/IEHTHOCTHU

+ Obpa3oBaHue ocajKa

Cka4oK TUTPOBaHUS

YyBCTBUTE/IBHOCTh MOXKET OBITh XapaKTePUCTHKOM
TOMBKO /J11 MeTO/a aHa/In3a

TO/BKO /1J1s1 aHAJTMTUUECKON MeTOIUKU

TO/BKO [/ KaUeCTBeHHOT0 aHa/In3a

+MeTozia ¥ MeTOIUKW 0OHApYKeHUsI U/WUH OTIpe/le/IeHusT

YyBCTBUTE/IBHOCTH — 3TO

+MHHHMaJTbHOE KOJIMUECTBO BeIleCTBa, KOTOPOe MOKHO OOHAPY>KUTb WK OTPeZeTUTh
MHWHHMaJIbHOe KOJIM4ecTBO (00beM) TUTPaHTa, KOTOPOe U/IeT Ha TUTPOBaHHe
MaKCHMaJIbHOe KOJTMYeCTBO Bel[eCTBa, KOTOPOe MOXXHO 0OHAPYKUTh WJIH OTIPe/e/TUTh
MUHUMaJbHas HaBeCKa, KOTOPYIO MOXKHO B3BECUTh Ha aHA/IMTUYECKUX Becax

UyBCTBUTE/JIBHOCTh XUMHUYECKOr0 MeTo/ia aHa/In3a
He 3aBUCHUT OT YyBCTBUTEbHOCTU aHA/IUTUUECKOW peakLiuu
3aBUCUT OT TMPOJO/DKUTETbHOCTY aHalr3a
He CBsI3aHa C XapaKTepPUCTUKaMU aHaIMTUUeCKOM peakLun
+3aBUCHUT OT UyBCTBUTETbHOCTH aHA/IUTUUECKOW peakLiuU

YyBCTBUTE/TbHOCTh AHA/IMTUYECKOH PeaKI[UH omnpe/esisieTcs
Maccoil HaBeCKH aHa/IM3UPyeMOro BelljecTBa

CeJIeKTHBHOCTbIO METO/IMKY aHar3a

BOCIIPOM3BOJMMOCTBIO METOJUKH aHaM3a

+TIPUPOZOi (TUIOM) peakLy U YC/IOBUSIMU TIPOBe/IeHUsT

IIpeaen o0HapyKeHHUs

3TO HaMeHbIIIee KOJTMUeCTBO BEIlleCTBa, KOTOPOe MOYKHO OTTUTPOBATh

3TO HauOOoJIblIIee KOJMUECTBO BEI[eCTBA, KOTOPOe MOYKHO OOHApY>KUTh

+MOXKHO OTIpPe/IeJTUTh KaK HauMeHbIlIee KOJTMUeCTBO KOMITOHEHTa, TP KOTOPOM
AHAJTMTUUECKUM CUTHAM B 3 pa3a IMpeBbIlIaeT CUrHa oHa

ABJISIETCS XapaKTEPUCTUKON aHATMTUUECKOM PeakI[iH, HO He XapaKTepU3yeT MeTOIUKY



IIpeaen o0HapyXeHUsI

He 3aBUCHUT OT YCJIOBUM

He 3aBUCHUT OT PH cpefibl, HO 3aBUCUT KOHILIEHTpAl[U1 peareHToB U TeMIiepaTyphbl
+3aBUCHUT OT PH cpe/ibl, KOHLIEHTPALIMK PeareHToB, IPUCYTCTBUS TOCTOPOHHUX BeILeCTB,
TeMITepaTypbl, BpeMeHU HaOJII0IeHHSI

He MOAXOJUT [Jisi XapaKTePUCTUKUA METOAMKU aHa/li3a TBepAbiX 00pasiioB

IIpu npuBefeHNHU 3HaUEHHA Npe/ieia 00HAPY)KeHUSs

JUIsI METOZIMKY aHa/I3a TBepPZbIX 00pa3I[0B HY)KHO YKa3bIBaTh UYBCTBUTE/ILHOCTb BECOB
+71J151 METOITUKY aHa/I3a PaCTBOPOB HY)KHO YKa3bIBaTb 00BeM MpoObI

[l METOZIMKY aHa/iu3a PACTBOPOB HY>KHO yKa3bIBaTh UCXOHYIO KOHL|EHTPALIUIO
aHa/IM3UpPyeMOro pacTBopa

HY’>KHO BBIPa3UTh €ro /1eCATUYHBIM JIorapuhMom

Peaknuio WM peareHT MOKHO /[e/1aTh OoJiee Ce/IeKTUBHBIMH
yBesimueHrueM 06bema rmpoObl

yBe/IMueHHeM HaBeCKH MPOObI

+IpPaBUJILHBIM BBIOOPOM YCIOBHIA

yBeJIMUUB KCIIPECCHOCTh aHaln3a

Cnenuduueckue peareHTbl

+TIPAaKTUUeCKU HEBO3MOXKHBI

CYILLIeCTBYIOT B OO/IbLLIOM KOJIMYeCTBe

3TO TOXKEe CaMOoe, UTO PYIIOBbIe peareHThbl

TIPY CUCTeMaTUYeCKOM aHa/ii3e CMeceil KaTHOHOB WJIM aHUOHOB MOTYT TIPUMEHSThCS Oe3
WCTI0/Ib30BaHUsI TPYIITIOBLIX PeareHToB 1 6e3 MeTOo/I0B pa3/ieneHust

Jpo0HbBIN KaueCTBeHHbIH aHA/IW3 CMeCH KaTHOHOB WM AaHHOHOB

3TO TO )Ke CaMoe, UTO CUCTeMaTUUeCKU aHannu3

MIPOBO/JUTCS TOJIbKO OZIHOBPEMEHHO C CUCTeMaTUUeCKUM aHaIu30M

+0CHOBaH Ha UCI0/b30BAaHUU Ce/IeKTUBHBIX PeareHTOB, B YC/IOBUSX MCK/THOYAIOLMX B/IUSHUE
JpPyryx NOHOB

He TpeOyeT UCI0/Tb30BaHUsI METO/IOB MAaCKUPOBAHUSI UM pa3zie/ieHust

Katnounl NH4" M0)XHO 06HApYXMTh JAeiiCTBHeM:
+peakTtuBa Hecnepa;

HUTpara cepebpa;

OKpalllMBaHVeM MJIaMeHU COJISIMM aMMOHMUS;
TePMUYECKHUM Pa3/ioKeHUeM COoJiel aMMOHMUSL.

I'pynnoBbIiM peareHTOM aHMOHOB 11 aHaTUTHUYECKOH IPyNNbI ABIAIOTCA:
Hoaus Kanus;

+HUTpaT cepebpa;

peaktuB Hecrepa

cynbgat 6apwus.

Ilpu aHa/M3e cMecH AaHMOHOB HUTPAT U HUTPUT aHHOHBI 00HAPY)KUBAIOT:
B TIEPBYIO OUepe/ib;
B MIOC/IE/JHIOIO OYepe/ib;



+ riocie l'[p06bl Ha OTCYTCTBHE B PaCTBOPE€ dHHMOHOB JIETYUUX KHCJIOT.

K «cyxum» crioco6aM KaueCTBEHHBIX aHA/IMTHYECKUX PeaKIHil OTHOCAT:
+OKpalllrBaHue IJ1laMeHUY;

TEPMHUUECKOE pa3joxKeHue,;

pacTBopeHue;

+OKpallleHHbI€ T1eP/JIbI.

Bbibepume 06a npasuabHbIX 8apuaHMa omeema u Haxcmume KHONKy «/lasee»
KosiouHble pacTBOPBI B XHUMHUYECKOM aHa/In3e MPUMEHSIOT:

+71J151 TIOBBILLIEHUsT YYBCTBUTETBHOCTH WU/TA CeJIEKTUBHOCTH PeaKLyii;

Ju1s 00pa30BaHUs 30J1eH;

151 TIOJTHOTO PaCTBOPEHHUS;

+1/151 IpUMeHeHUs1 3071eM.

Bbibepume 00uH npasuibHbIll 6apuaHm omeema
KartnoHb! a/TlOMHHHA MO)XHO 00HAPY)KUTDH ieHCTBHEM:
TU/IPOKCH/IA aMMOHHUS;

+CyXUM IyTéM JieiiCTBeM HUTpaTa KobanbTa;
TUIPOKCH/A aMFOMUHUS;

arerara HaTpusl.

CWIMKAT aHHOHBI MO)KHO 00HAPY)XMTh JelCTBHEM:
+pa30aB/IeHHBIX KUCJIOT;

MOJ/TMO/1€HOBOM YKUIKOCTH;

pa30aB/IeHHbIX OCHOBAHUH;

HUTpara cepebpa.

AMd¢oTepHbIe THAPOKCHABI B XMMHUYECKOM aHa/Iu3e NPUMeHS0T:
JJ1s 0Opa30BaHMsI 0CaZIKa;

IJisi 0OHApY>KEHUSI OT/IeTbHbIX KaTHOHOB;

JU1s 0OHApY>KEeHUSI aHUOHOB,

+7J1s1 pa3ziesieHusi CMecu UOHOB.

I'pynnoBbIM peareHTOM aHMOHOB I aHA/IMTHYECKOW TPYNIIbI ABJ/ISIETCH:
cynbdar b6apus;

+xJ10puz 6apus;

He VMEIOT;

HUTpAT cepebpa.

Ilpu aHanu3e cMeCH KaTHOHOB KaTHOHbBI Ka/IMA M HaTPHs 00HapPY)XHMBaKOT:
rocsie oOHapy>KeHus1 KaTUOHOB 111 aHaMMTHYEeCKO# TPyTIIhI;

B [IEPBYIO OUepe/b;

rocie oOHapy>keHUst KAaTUOHOB | aHa/TMTHUeCKO# IPyTIIbI;

+B IIOCJIeIHIOI0 Ouepe/b.

K k1accuukanym MeToj0B KaueCTBEHHOr0 aHA/IM3a He OTHOCHTCSI MeTO/| aHa/Iu3a
KaTHOHOB

AHUOHOB

+pacTBOpeHHe 0casiKa



K aHa/IMTHYeCKHM peakiisaM, MPOBOAMMBIM «MOKPBIM» IIyTeM He/Ib3s OTHECTH PeaKIuio:
OCaKIeHUsI

+0KpalllvBaHus MylaMeH!

M3MeHeHUsI OKpacKU MH/MKaTopa

xpomarorpadus

B KauecTBeHHOM aHa/IM3e NIPEeUMYLIeCTBEHHO NPOBOAAT PeaKIuu
+C pacTBOpaMH 3J/IeKTPOJIUTOB

C He3JIeKTPOIUTaMU

anrapaTHbIM METOZ,0M

C rasamu

B makpomeTo/ie AJisi NPOBe/leHUsA aHA/IM3a UCIIO/Ib3YIOT CyX0e BelleCTBO B KO/INUeCcTBe
5—10 mr.
10 — 50 mr.
+ 100 mr.
0— 5 mr.

BoinapuBaHue pacTBOPOB MPOBOJSAT C Lie/IbI0
+MOBBIIIEHUs] KOHLIEHTpaL[MX PacTBOpa
TIOHW)KeHUs1 KOHLIeHTpalL[u1 pacTBopa
OT/le/iIeHHsI KAaTUOHOB OT aHUOHOB

M3MeHeHHs1 OKPaCKU

Onepanuio nieHTpUGyrupoBaHusi MPOBOJST C Lie/IbI0
+0T/e/1eHHs 0caZika OT pacTBopa

OT/le/leHHsI KAaTUOHOB OT aHUOHOB

pa3jie/ieH!s1 KAaTUOHOB Ha aHa/IMTUYeCKre TPYMIbI
paszesieHusi aHUOHOB Ha aHa/IUTUUeCKHe TPYTIIbI

Eciu ocajok pacTBopsieTcsi Me/J/IeHHO, TO He00X0AUMO
J006aBUTH N30OBITOK paCTBOPUTEJIS

+HarpeTh 0CaJiOK Ha BOZSHOU OaHe

MIPOKA/IUTh 0CaZlOK B My(heTbHOW Ieun

N006aBUTH rOPSTUEro pacTBOPUTESIS

AmopdHbIe 0caJKH Co/leld CePHOM KUC/I0ThI HMEIT KOHCHUCTEeHI[HI0
TBOPOXXUCTHIX

CTYJeHUCTBIX

+MOJIOUHBIX

KPUCTaslyIoB

K xaruonam I aHaiMTHUeCKO# rpynimbl OTHOCATCS KaTHOHbI
Sn2+; Sn4+; Ag+

+K"; Na'; NH,"

Ca2+;Mg2+; A53+

Sn®"; NH,"; As®

K karuonam II ananuTnueckon rpyniibl OTHOCATCHA KATHOHbI



+Hg,""; Ag"; Pb**
Cu’": K'; pb*
Sn*"; Fe’"; Na*
K'; Na"; NH,"

K xarnonam IIl anaiMTHYeCKOM rpynnbl 0OTHOCATCS KaTHOHBI
Ni*"K"; Fe**
5
+F63+; MH2+; Zn2+
Cd*"; Sb>'; Nhy'
K"; Na'; NH,"

K xkaTtnonam IV ananuTnueckon rpynnel 0THOCATCA KaTHOHbI
+Ca*"; Ba®"; st

B13+; Fe2+; Sr2+

Cr’’; Ca®"; Mg®*

K"; Na"; NH,"

K kaTtuoHaMm V aHa/IMTHYECKO# rPynmbl OTHOCATCA KaTHOHBI
2+ Q4+, 2+
Sn“”’ Sn; Cu
Bi3+; Fe3+; As®
+Bi*"; Cd*"; Co**
+, +. +
K"; Na'; NH4

K karuonam VI aHaTUTHYECKOl ITPYNIbI 0THOCATCH KaTHOHBI
Cu*"; Fe*"; M
2+ 2+ +
Mg~ Sr°; Sb®
+As”": Sb>*: Sp**
+ + +
K'; Na'; NH4

I'pynnoBbIM peakTHBOM Ha KaTHOHBI 11 aHa/IMTHYECKO# IPyNIbI AB/ISIETCS PaCTBOP
CepHOM KUC/IOTBI

+COJISHOM KHUC/IOTBI

TUAPOKCH/IA HAaTPHSI

a30THOM KUC/IOTBI

I'pynnoBbiM peakTuBoM Ha KaTHoHBI 111 aHanMTHUECKOM rPyNNbl SIB/ISIETCA PacTBOP
TMJPOKCH/Ia HAaTPUS

COJITHOW KUCJIOTBI

+CepHOU KHC/IOThI

a30THOM KHCJIOTBI

I'pynnoBbIM peakTHBOM Ha KaTuoHbI [11 aHa/mMTHYECKOW rPyNibl ABISAETCSA W30BITOK PacTBOpa
T'U/IPOKCH/Ia aMMOHUS

+TU/IPOKCH/IA HATPUS

a30THOW KHUCJIOThI

a30TUCTOM KHC/IOTBI

I'pynnoBbIM peakTMBOM Ha KaTHOHBI V aHA/IMTUYeCKOU rPyNiibl IBJ/ISI€TCS
130bITOK 6H pacTBOpa ruJpoKCcHia HAaTPUS
KOHL|eHTPUPOBAHHBIM PacTBOP TMAPOKCH/|a aMMOHUS



+pacTBOpPbI TH/IPOKCH/Ia aMMOHUS ¥ TU/IPOKCH/Ia HATPUS
pacTBOpa COJITHOW KUCIOThI

I'pynnoBbIM peakTHBOM Ha KaTHOHBI VI aHa/IMUTHYECKOH IPyNIibl AB/IAETCS PacTBOP
TMIPOKCH/Ia HaTpHsI

CepPHOU KUC/IOThI

+KOHIL|EHTPUPOBAHHBIN PaCTBOP TU/POKCH/Ia aMMOHUS

COJISTHOM KMCJIOThI

K anunonam I ananuTH4eckoy rpynnbl OTHOCATCS
Cl; S0,%; NO;

+S0,%; CO5™; PO,

NO; ; CI; CO5*

PO, NO; ; ClI”

K dHHUOHAM 11 aHaﬂHTquCKOﬁ l"pyl'[l'[bl OTHOCATCHA aHHUOHBbI
SO,*; S*; NO3

S0, NO3 ;S

+S7 Cl; T

PO, NO; ; CI™

I'pynnoBsIM peakTHBOM Ha aHMOHBI | aHA/IMTHYECKO I'PYNIbI AIB/IAETCS PacTBOP
HUTpara cepebpa

HuTpara bapusi

+xy1opyjia 6apust

TPYIIIOBOTO PeakTHBa HeT

I'pynnoBbIM peakTUBOM Ha aHMOHBI II aHa/TUTHUYECK O IPyNNbI AB/IAETCA PaCTBOP
+HuTpara cepebpa

xjiopuzia bapus

HUTpara Oapus

IPYIIIIOBOTO PeaKTHUBA HET

AHa/nm3 cyxoi co/i1 He00X0/[UMO HAYHHATH C:
PacTBOPEHHMsI COU

+1o100pa pacTBOpUTESISk

HarpeBaHust

B3BeIIIMBaHUS

OneHKa KauecTBa MPUPOJAHBIX BOJ BK/IIOUYAET MPO0bI Ha MPUCYTCTBHE HOHOB:
HaTpusa

Ka/lus

+aMMOHUA

BOZOpOZa

Copep)xaHue rHjpoKap0oHaTa Ka/ibI[ysi B IPUPO/HBIX BO/iaX 00yC/1aB/IMBaeT KeCTKOCTh:
+BpEMeHHYO0
TOCTOSIHHYIO

0b1wyto



IIpoAYKTHI AETCKOr0 U JUeTHYECKOr0 MUTAHUs MO/BEPraiT 00A3aTe/JIbHOMY HCC/Ie0BAaHUI0 HA
cojiep>XxaHue CoJieH:

KasbLIUs

HaTpust

aMMOHUSI

+CBUHLIA

I'uapoxkcuasi xene3a (IT) 1 Mmaprasna 00/1aal0T CBOWCTBAMHU:
+¢1ab00CHOBHBIMU

KUCJIOTHBIMU

amMdoTepHbIMU

HeUTpaTbHbIMU

I'mpapoxkcupbl kaTnoHoB (1I1) ananuTHUeCKOM rpynnbl
XOpOLIO paCTBOPUMEI B BOZle

+He pacTBOPHMBI B BOJ|e

He pacTBOPHMBI B pacTBOpax lilesouen

He PacTBOPUMBI B paCTBOpPax KUC/IOT

Cynb¢puabl KaTnoHoB II1 aHanuTHYeCKOH rpynmnel
pacTBOpPUMBI B BOJile

He paCTBOPUMBI B BOJie

+He pacTBOPUMBI B BOJie, HO PACTBOPUMBI B KUC/IOTaX
He paCTBOPUMBI B BOJie, HO paCTBOPUMBI B 11je/i0uax

JKej1e30 BXOJUT B COCTaB:
KUCJIOT

+remorsi001Ha

JKHPOB

CMUPTOB

Maprasen, HUHK U XPOM MO)KHO OTHeCTH K:
+MUKPO>3/1€MeHTaM

Makpo3J/ieMeHTaM

snemeHTam IV aHa/lIMTHUECKOUW IPYIIIIbI
3/1eMeHTaM | aHaUTHYeCKOU rpynmsl

Cyabpuabl KaTnoHoB IV aHaTUTHUECKOH IPyNNbl HMEHT 0KPacKy
pacTBOPOB UEPHOI0 LiBeTa

+0Ca/IKOB YepHOro LiBeTa

0Ca/IKOB KMPITMYHO-KPAaCHOr 0 LiBeTa

OecLIBeTHBI

PacTBop coiu HUTpaTa cepedpa NPUMEHSIIOT B:
opToreanu

+odTanbMOIOTUU

ypOJI0ruu

HEBPOJIOTHU

B BoaHBIX pacTBOpax Co/iM KaTHUOHA Co*" umelor OKpacKy



ronyoyro
+p030BYyI0
3e/IeHYI0
JKENTYI0

B BojHBIX pacTBOpax C0/IM KaTHOHA Ni*‘ umeror OKpacKy:
+3e/IeHyI0

PO30BYIO
ronyoyto
JKENTYI0

T'uApoKCH/ALI KaTHOHOB V aHa/MTHYecKoi rpymnbl As®*,As> u Sn®*, Sn*' 061aaroT cBoiicTBaMMu:
OCHOBHBIMU

KMC/IOTHBIMH

+aM@oTepHbIMHU

le/l 0TPAdB/IEHUHA MbIIIIbAKOM MOAB/IAKNTCA CUMIITOMBI:
+IIOHW>)KAEeTCsI KPOBSIHOE aB/IeHUE

IMOBBIIIAETCA KPOBAHOE aBJ/IeHHE

TOABJIAETCA CYXOCTb BO PTY

TMOABJIACTCA 3y

Bo/bIIMHCTBO aHMOHOB | aHa/TUTHYECKOH IPyNNbI C TPYNIOBHIM PEaKTHBOM 00pa3yloT COJIH:
pacTBOpUMEIe B BOJe

+He pacTBOpPUMELIE B BOJ e

He pacTBOPHMEIE B KMC/IOTaX

He pacTBOPUMBEI B ILle104ax

Coy MeTaKpeMHHEeBO KHCI0ThI BC/Ie/ICTBHE THAPO/IM3a UMEIOT CpeJy:
KUC/TYIO

+111e/I0UHYI0
HEeUTpabHYIO

Bo/IbIIHHCTBO CcoJiei, 00pa3oBaHHbIX aHnoHamMu I11 aHa/TMTHUYECKO# IrPynnbI
TJIOXO PaCTBOPUMEBI B BOJIE

HMMeOT IPYNIOBOW peakTUB

+He UMEIOT IPYIIOBOro peakThBa

HMMeIOT 3arax

I'pynnoBoii peakTHB Ha KaTHOHbI I rpynmnbl no KMCI0THO-0CHOBHOM Knaccudukanuu (Na', K-,
NH4)Z

2H pacTBOp LLeJI0Un

2H pacTBOp aMMHakKa B U30bITKe

+IPYIIIOBOIO PeakTHBa HeT

1H pacTBOp 11e/104n

I'pynnoBoii peakTHB Ha KaTuoubl III rpynmnel mo KMCI0THO-OCHOBHON Kiaccudpukamuu (Ba®',
Ca”’, Sr*"):

+2H pacTBOp CEPHOU KUCJ/IOThI

2H pacTBOP COJISTHOM KHUCIOThI



2H pacTBOp aMMHMaka B U30bITKe
1H pacTBOp COJITHOU KMCJ/IOTHI

I'pynmnoBoii peakTHB Ha KaTHOHBI V Ipynmnbl N0 KHC/JI0THO-OCHOBHOM KJIacCM(PMKaLMU

Fe’*, Mn**, Mg”"):

2H pacTBOp aMMHaKa B U30bITKe
+2H pacTBOp Le/I04n

2H pacTBOp CepHOW KUCJIOThI

1H pacTBOp COJITHOM KMC/IOThI

CrnennduueckuM peareHTOM Ha KAaTHOH aMMOHMSA ABJ/IAETCS:
+peakTuB Heccrepa K;[HgJ,]+KOH

rugportaptpar Hatpusd NaHC4H,06

ruspoxcu Hatpusa NaOH

COJITHas KUCJI0Ta

HoHbI HAaTPHUs OKPAILKMBAIOT IJIaMA ra30BOH rOpe/IKU B:
KapMHHOBO-KPaCHBIH 1]BET;

+ JKe/ThIH 1[BET;

rony06oii 1jBeT;

0/1e1HO-(HOJIeTOBBIM I[BET.

HoHbI KanbLKsA OKPALIUBAIOT IJIaMsl Fa30B0H rOpe/IKU B:
+KHUPIMUYHO-KPACHBIN 1[BET;

JKeJITBIN 1]BET;

rony0otli 1iBeT;

6/1eTHO-(HO/IeTOBBIH 1[BET.

HoHbl 6apusi OKpaIIMBAIOT I/IaMsI Ta30B0# rOpPe/IKH B:
KUPIUYHO-KPACHBIN I]BET;

+ )KeNnTOo-3e/1eHblH 1IBeT;

rosiy0oii LiBeT;

671e1HO-(hHO/IETOBBIM I[BET.

HMoHbl Kanus 0OKpaliBaloT NJIaMsi Ta30BOH ropesiku B:
KUPITMYHO-KPaCHbIH 1IBET;

JKeNThIN LIBET;

3eJIeHbIN LIBET;

+ 6/1eiHO-(h10/IeTOBBIM 1[BET.

HoHbI MeAn OKpPAIIKMBAKOT I/IaMs ra30B0i rope/iKH B:
KUPIUUHO-KPACHBIN L{BET;

+ SIDKO-3eJIeHbI! 1|BeT;

roay0oii 11BeT;

(b110/1eTOBBIN LIBET.

Tema 3. KoinuecTBeHHBLIN aHA/IN3

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema

Bosiee pactipocrpaHeHHbIM Ha3BaHHEM TUTPUMETPHYECKOT0 MeTo/ia aHA/IN3a CYUTACTCH:

(Fe™,



+00BeMHbII
BECOBOU
rpaBUMeTPUUeCKUI
(boTomeTpUUeCKUii

B ocHOBe NpPOTO/IMTOMETPHUYECKOr0 MeTO/AQ aHA/IN3a JIe)KUT MeTO/
KOMIIJIeKCO0Opa3oBaHus

+KUCI0THO-OCHOBHOM

OKHC/TUTeTbHO-BOCCTAHOBUTEbHBIN

rpaBUMeTpUYeCKUN

K meTopam pepokcuMeTpUM He OTHOCUTCA
UOJOMeTpUs

acKkopOMHOMeTpUsI

+anugomMeTpusa

apreHToOMeTpus

PacTBOp, KOHIIeHTpalLus BelljeCTBa B KOTOPOM U3BeCTHA C BBICOKOM TOYHOCTHIO HAa3bIBAKOT
+CcTaHZlapTHBIM

pabouum

TUTPOBAaHHBIM

HeUTpaTbHbIM

K azomHukaropamMm OTHOCAT
dhenondTanenH

+MeTH/I0BbIM OpaHKeBbIM
JIaKMyC

JUHUTPO(EHOT

IlepmMaHraHaToMeTpU4YeCKUM METO/AOM OMNpe/e/siioT Co/ilep)KaHue
5TUJIOBOTO CIIMPTa B MPOJYKTax MATaHUS

mMezau (II) B pacTBOpax MHCKTULIMIOB

+xesne3a (II) B repourpmax

CoJiey KanbLUs B IPUPOJHOM BOJe

B ocHOBe rpaBMMeTPHYECKOT0 METO/Ia aHA/TH3A JIEKHUT 3aKOH
«ABOrazspo»

00BEMHBIX OTHOILIEHUI

+CoXpaHeHUsI MacChl BeI[eCTB

COXpaHeHUsl SHepTUu

TepmoBechl CKOHCTPYHpPOBaHHbIe /[l0BajieM IPUMEHSIOT B MeToje
TUTPUMUTPHUU

+TrpaBUMeTpUU

KYJIOHOMETpUU

HWOJ0MeTpUn

Tpunon b 310
YyeTbIpeXOCHOBHAs KUC/I0Ta
HUTPWITPUYKCYCHAast KUC/IOTa



+/MHaTpreBasi CoJb STUIeHIMaMHUHTeTPayKCyCHON KHCIOTBI
3TUeHAUAMUHTETPAayKCyCHasi KUC/IOTa

B kxomniekcHom coeuHenun [Ag(NH3)2]Cl nmuranjjom siB/isieTcs:
Ag’

Cl”

+NH;

Ag(NH3)2

B kommiekcHoM coeuHeHud [Ag(NH3)2]Cl kommiekcoodpa3oBaresieM AAB/IAETCSA
+ Ag+

Cl”

NH3

Ag(NH3)2

KosmuecTBeHHOE omnpeae/ieHue 3HAYeHUA KUC/IOTHOCTHU ITOYBBI OTHOCHUTCH:
K MeTO4aM OKHUC/INTE/IbHO-BOCCTAHOBUTE/IbBHOI'O TUTPOBAHUA

K MeTOJaM KOMIIVIEKCOHOMETPHUYECKOI'O TUTPOBAHHA

+K MeToZiaM KHCJIOTHO-OCHOBHOI'O TUTPOBAHMS

K MeTOZ4aM 0CaauTe/IbHOI'O TUTPOBAHHA

KonuecTBeHHOe omnpe/ie/ieHHe 3HaUeHUA 0011[eii )KeCTKOCTH BO/{bI OTHOCHUTCA:
K MeTO/laM OKHUC/IUTe/TbHO-BOCCTAHOBUTE/ILHOTO TUTPOBAHUS

K MeTo/jaM 0Ca/IuTe/TbHOI'0 TUTPOBAHUS

+K MeTo/jJaM KOMIT/IeKCOHOMeTPHUYECKOTO TUTPOBAHUSI

K MeTo/JjaM KUC/IOTHO-OCHOBHOI'O TUTPOBaHUS

KosmmuecTBeHHOeE ompejiesieHne CO/ieP)KaHUsI aKTUBHOTO X/I0Pa B PAaCTBOPEe OTHOCHTCS:
+K MeTO0/laM OKHC/TUTeTbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS

K MeTO/IaM 0CaJUTeTbHOT0 TUTPOBAHUS

K MeTO0/laM KOMTIIJIEKCOHOMEeTPHUUYEeCKOT0 TUTPOBAHUS

K MeTO/IaM KUC/IOTHO-OCHOBHOTO TUTPOBAHMUSI

Ko/inuecTBeHHOE oOmpe/e/ieHHe XJIOPHJA0B B PacTBoOpe THTPOBAHWEM PAaCTBOPOM
cepedpa OTHOCUTCS:

K MeTO/IaM OKMC/TUTe/IbHO-BOCCTAHOBUTE/IBHOTO TUTPOBAHHUS

+K MeTOo/jJaM 0Ca/IuTe/IbHOTO TUTPOBAHHUSI

K METO/laM KOMIT/IEKCOHOMETPHYECKOTO TUTPOBaHMST

K MeTO0/]JaM KHC/IOTHO-OCHOBHOI'O TUTPOBAHUS

HHUTpaTa

KoyimuecTBeHHOE ompe/ie/ieHHe CO/iep)KaHHsI PACTBOPEHHOI0 KHC/I0P0/ia B BO/le OTHOCHTCH:

+K MeToZiaM OKUC/IUTEe/IbHO-BOCCTAHOBUTE/IbHOI'O TUTPOBAHUSA
K MeTO/laM OCaJUTe/IbHOI'O TUTPOBAHUA

K MeTOJaM KMCJIOTHO-OCHOBHOI'O TUTPOBAHUA

K MeTO/1aM KOMIIJIEKCOHOMETPUUECKOT'O TUTPOBAHUA

Mertop aHa/u3a, pabouyuM pacTBOpPoM KoToporo siBjsieTcss NaS;03
+10I0MeTPHA

dhoTomeTpust

crieKTpooToOMeTpuUst



rnepMaHraHaTOMeTpUA

Kakas 13 nepeunc/IeHHbIX onepaijuii NPpou3Bo/JUTCA MPH rPAaBUMETPHUYECKOM aHa/In3e?
nobaByieHHe UHAWKATOPa

+dunbTpoBaHue

MOJJKUC/IeHHe pacTBopa

To/jie/lauMBaHe pacTBopa

K focToMHCTBaM rpaBUMETPHYECKOT0 MET0/]a aHa/TU3a OTHOCHT:
+TOYHOCTh METO/Ia

OBICTPOTa MeTo/Ia

MPOCTOTa MeTOo/A

JHEPrOeMKOCTb

B pacrBope komiuiekcHoro coequHeHusi K;s[Fe(CN)g] MoxHO 00Hapy>XMTh B 3HAauMTeIbHBIX
KO/IMYeCTBax:

+K*

Fe®'

CN™

Kakue #3 mepeuyuc/ieHHbIX TePMHHOB HABJIAKTCA BeJIHYHHAMH, XapaKTePHU3YIOI[HMH
KOJ/IMYECTBEHHBIH COCTaB PacTBOpa:

o0BeMHast 1071

+MOJISIpHAst KOHLIEHTPaL[Hs]

MaccoBast J0Jis

MOJIsiTbHAsT KOHIIEHTPALHsT

MeTo KHC/JIOTHO-OCHOBHOTO THUTPOBaHHsl, /¢ pabouMM pacTBOPOM SABJISIETCS KHC/IOTA,
Ha3bIBaeTcda

+anugumMmeTpus

TKATUMETpUA

UOJOMETpUs

IIepMaHraHaTOMeTpUs

CreneHb oKucieHus Kanusa B coeguHennu K;[Fe(CN)gl
-1

+3

++1

+2

OmnpefeMTh CTeneHb OKUC/IeHUs XpoMa B coefuHeHuH K,Cr,07:
++6

+3

+9

+7

Kaxkoi1 MHAMKAaTop HUCIOo/Ib3yeTCsA B MeTO/ie HeUTpa/In3aljuu:
JIAKMYC

+MeTHUIOpaHK

dheHondTanenH



XPOMOTeH UepHbIi

OmnpejenuThb cTeneHb OKUC/IeHUsT MapraHua B coefuHeHurn KMnQy
+1

++7

-2

+4

MeTtoj aHanm3a, pabounM pacTBopoM KoToporo siBiasgercss KMnO,
MO/IOMeTpus

+repmMaHraHaTOMeTpUs

KOJIOpUMETpUS

XpoMaToMeTpust

HutpuToMeTpUYeCcKHIH MeTO/ MPUMEHSAIOT /I/Is1 aHA/IM3a:
(heHoI0B

(heHOJ/IOKHCIOT

+apomMaTHyeCcKUX MepBUYHBIX AMUHOB

a/bJIETHU/IOB

TpeOoBaHUA K PeaKI[UsM B THTPUMETPHH:
06paTUMOCTh

+00/bl11asi CKOPOCTb peakIvy

PaCTBOPUMBIY MPOAYKT peaKLUU
CeJIeKTUBHOCTh

IIpu3HakoM (PUKCHPOBAaHHUA KOHEUHOH TOUKH THTPOBAHUA SAB/ISAETCS:
+ U3MeHeHHe OKpacKu pacTBopa

BbIMa/JieHWe 0cajika

TIOsIB/IEHHME XapaKTepHOro 3araxa

TIOBBIIIIEHUE TEMIIEpPaTyPhI

Ocaxpaemasi ¢opMa /J0/DKHA COOTBETCTBOBATh (JIEYHIIHM TPeOOBaHUAM
JIOJDKHA 0Ca’KIAaThCsl B KPYTTHbIE KPUCTAJITBI;

JIOJDKHA JIeTKO 0CaXK/aThCs;

+1erko puIbTPOBaThLCS;

TIPU TTPOKaJ/IMBAHUM JIETKO pa3/iaratbCsl.

Ji1si TUTPOBAHMA €/1a00r0 OCHOBAHMA CHIHBHOM KMC/IOTOH HCIIO/IBb3YHT HH/UKATOPbI:
benondranens;

MypeKCcuz;

+ MEeTHWJ/IOBBIA OPaH)XeBbI U METUJIOBbIN KPaCHBIM;

OPOMTUMOIOBBIN CUHUMN

APFEHTOMETPI/I‘IECKOG TUTPOBAHHE OTHOCAT K ME€TOaM:
KOMIIVIEKCOHOMETPHUYECKOTI'O TUTPOBAHUAA,
OKHC/INTE/IbBHO-BOCTAHOBUTE/IBHOI'O TUTPDOBAHUWA;
MMEePMaHI'aHATOMETPHUUYECKOI' THTDOBAHUA,

+ocaguTe/IbHOTO TUTPOBAHMS.



KHC/10THO-0CHOBHOE TUTPOBaHHE MPUMEHSIOT:

71 KaUeCTBEHHOTO OTIpe/ie/ieHHsl KUC/IOT U I1e/I0uelf;

+71J151 KOJTMUeCTBEHHOTO OTpe/ie/ieHHsI KUC/IOT U IIie/loueif;

JJIs KAUeCTBEHHOT'O ¥ KOJTMUECTBEHHOT'O OTIpe/Ie/IeHUsT KUCJIOT U Ie/I0uel;
JJ1s1 KOJINUeCTBEHHOTO OTpe/ie/ieHUs KUC/IOT.

Bbibepume 0ea npasuibHbIX 6apuaHma omeema

B KoMI/IeKCOHOMEeTPHUECKOM TUTPOBAHUH HCIO/IL3YIOT HHANKATOPHI:
KHUC/IOTHO-OCHOBHBIE;

+ MypeKcuf;

+ XpOMOT€eH UépHBbI;

XpoMaT KaJlusl.

Bbibepume 00uH npasuibHbIl 8apuaHm omeema

Hau60/1ee y100HbI B paboTe rpaBUMeTPHUYECKOr0 aHa/TW3a KPUCTA/VIMYeCKHe 0CaJJKH MacCou:
0,03 ;

+0,5T;

0,1r;

1r

IlepMaHraHaToMeTpu4ecKoe TUTPOBaHHE OTHOCSAT K MeTOAAM:
+0KUC/IUTeTbHO-BOCTAHOBUTE/ILHOTO TUTPOBAHMUS;
KHUCJIOTHO-OCHOBHOT'O TUTPOBaHUS;

KOMIIIEKCOHOMETPHUYECKOT0 TUTPOBaHUSI;

0CaUTeNIbHOTO TUTPOBAHMUSI.

B mosiymMmukpometoje Tpedyercsi pacTBopa:
+1 mm;
0,5 mi;
1,5 mm;
0,1 M.

Ilpu Kane/TbHOM aHaA/IM3€e UCMOJ/IB3YHT PeaKkLHu:
C BbITMIa/IEHUEM OeCIIBeTHBIX KPHUCTAJIIOB,;

+C U3MeHeHHeM OKPaCKU PacTBOPa;

C BbIZIeJIeHHEeM ra3a;

C BBITIA/IEHUEM I[BETHBIX OCA/IKOB.

I/I30MOP(I)HOE COO0CaAXKAEeHHUE— 3TO IIpoLecc:

+06p830BaHI/IH «CMeIlIaHHbIX KPHUCTAJ/IJIOB» MOHAMKW OCHOBHOI'O KOMITOHEHTA U MUKDOKOMIIOHEHTA,
rnponecc 3axBdTa HpHMeceﬁ MHWKPOKOMITOHEHTA BHYTPb PACTYIIUX KPUCTAJ/IZIOB;

06p830BaHI/Ie KPpHUCTAJ/1I/IOB MOHAMKX OCHOBHOI'O KOMITIOHEHTA;

06p330BaHI/Ie KPHUCTAJ/IJIOB NOHAMHW MUKPOKOMITOHEHTA.

Jins TUTpOBaHMs €/1a00i KUC/I0ThI CWJIBHBIM OCHOBAaHHEM HCII0/Ib3YIOT HHAMKATOPbI:
METH/IOBBIM OPaH>XeBbI U METUJIOBBIM KPaCHbIN;

+ deHondTaneuH;

OPOMTHMOJIOBBIA CUHMIA;

XPOMOT€eH UEpHBII.



JIiA IpaKTHYeCKH MO0/ THOT0 0CAXK[€HHUA HOHA JOCTAaTOUHO:
TI0JTyTOPHOT'O U30BITKA OCAIUTEJIS;

+00/Ib1110} U30BITOK OCaUTeS;

paBHbIe 00BEMBI;

3aBHUCHT OT KOJIMUECTBA PearupyroIiX BEIeCTB.

ApreHTomMeTpuyecKkoe TUTPOBaHHe MPUMEHSIOT:

JJ1s1 KaueCTBeHHOro orpeeneHusi uoHos Cl u Br;

+//151 KOMueCcTBeHHOro oripeziesieHusi oHoB Cl™ u Br;

JJ1s1 KaueCTBeHHOTO U KOJIMueCcTBeHHOro omnpeeneHust noHos Cl™ u Br .
[I/IS1 KAUECTBEHHOT 0 OMNpe/iesieHus X10pa.

B apreHTOMeTpHYeCKOM TUTPOBAHHHU UCIIO/Ib3YIOT HHUKATOP:
+XpoMarT KaJusi;

MYDPeKCH[;

He UCTI0JTb3YIOT;

XPOMOT'€H YepHBIM.

Hau6os1ee y100HbI B paboTe rpaBUMeTPHYECKOr0 aHa/Iu3a 00béMucThIe aMop HbIe 0CafiKH C
Maccou:

0,5T;

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

JIns oTe/IeHUsI MeJIKOKPHUCTA/UTMYECKUX 0CaIKOB HUCIIO/Ib3YIOT (PM/ILTPOBA/ILHYIO Oymary:
C YépHOM (MM KPAaCHOW ) JIEHTOM;

+C CHHe} JIeHTOM;

00BIKHOBEHHYIO;

c Gesioit IeHTOM.

ToukKa YKBHBA/IECHTHOCTH HAaXOAMTCA B IIe/I0OUYHOH 00/1aCTH B (Jlyyae THTPOBAHHUA:
CHJIbHOTO OCHOBAHUS CU/ILHOU KHUC/IOTOMU;

CUILHOM KHUC/IOTBI CUTEHBIM OCHOBAHUEM;

c/1a00r0 OCHOBAHUS CUILHOMN KUC/IOTOM;

+ c/1ab0ii KUC/IOTHI CU/IBHBIM OCHOBAHHEM.

Touka 3KBUBa/IEHTHOCTH HaX0JUTCSI B KMC/IOHM 00/1aCTH B (JIyuyae TUTPOBAHUS:
CUILHOT'O OCHOBAaHUS CUJIbBHOW KUCJIOTOM;

+ 1a00ro OCHOBAHUSA CUIHLHON KHUC/IOTOM;

c/1a00 KUC/IOThI CU/ILHBIM OCHOBAHHUEM;

CUTLHOM KHUC/I0OTBI CUIBHBIM OCHOBAHUEM.

CraHjapTH3afMI0 PacTBOpa X/JIOPOBOJOPOAHON KHC/IOTHI METOJ0M KHC/IOTHO-OCHOBHOIO
THUTPOBAHMA NMPOBO/AT MO CTAHAAPTHOMY PacTBOPY:

THUOCY/b(aTa HaTpus;

HUTPUTA Kajuisi;

TeTpabopaTa HaTpus;

1jaBe/IeBON KUC/IOThI.



CraHpiapTH3aLMI0 pPacTBOpa TH/IPOKCH/A HAaTPUA METOAOM KHC/JIOTHO-OCHOBHOTO THTPOBAHUA
MPOBOJIAT M0 CTAH/JAPTHOMY PacTBOPY:

THOCY/Ib(aTa HATpus;

HUTPUTA KaJTus;

TeTpabopaTa HaTpus;

+XJIOPOBOJIOPOJHOUN KHUC/IOTHI.

CraHpapTH3aL{I0 PacTBOPa THOCY/Ib(aTa HaTPHUsSI METOA0M HO/OMETPUHU MPOBOJAT IO
CTaH/JapTHOMY PacTBOPY:

TeTpabopara HaTpws;

HUTPHTA KaJlus;

+IUXpoMaTa Kasusi;

WOIU/IA KaJTHsl.

CraHjapTH3anMI0 pacTBOPa MepMaHraHaTa Kajiusi MPOBOJAT 110 CTAHJaPTHOMY PacTBOPY:
THOCY/Ib(aTa HaTpus;

+111aBe/1eBO KUC/IOThI;

TeTpabopaTa HaTpus;

JMXpoMara Kajusl.

OmnpegeneHue coaep xkanus xesne3a(Il) merogom nepMaHraHaTOMeTPHU MPOBOJAT
C MCII0/Ib30BaHUeM MHUKaTopa Kpaxmaria;

+ 0e3 MHAWUKATOPA;

C UCII0/Ib30BaHMEeM MHMKaTOpa MeTUIeHOBOI'0 OPaHXeBoro;

C MCT0JIb30BaHHWeM WHUKaTopa deHon(TanerHa;

OnpejeneHue Macchbl MEPOKCH/A BOAOPO/A B PacTBOPe MEeTO0/I0M HO0MeTPHH TP OBO/SIT
+ C UCMOb30BaHKEM UHAMKATOpa Kpaxmaria,

0e3 MH/IMKATOPA;

C WCI0JTb30BaHWeM MH/JUKaTOpa MeTU/IEHOBOTO OPaH»XeBOro;

C MCT0J/Ib30BaHHEeM WHUKaTopa deHon(pTanerHa;

CraHapTH3aLMI0 PacTBOPA MepMaHraHaTa Kajius 1o iaBe/IeBOi KHC/I0Te POBOJAAT:
+ MPSIMBbIM TUTPOBAaHUEM;

00paTHBIM TUTPOBAHHEM;

3aMeCTUTe/IbHbIM TUTPOBAaHUEM;

KOCBEHHBIM TUTPOBAHUEM.

CraH/iapTHU3a1MI0 pacTBOpa TUOCY/Ib(}aTa HATPHUSA MO JUXPOMATy Ka/IUusA MPOBOJAAT
MPSIMbIM TUTPOBaHUEM,;

o0OpaTHBIM TUTPOBaHUEM;

3aMeCTUTe/IbHbIM TUTPOBAaHUEM;

+KOCBeHHbIM TUTPOBaHHUEM.

B KauecTBe TUTPaAHTa MPH KOMIUIEKCOHOMETPHYECKOM TUTPOBAaHUHU HanboJiee 4acTo
HCIO0J/IB3YIOT

HUTPWIOTPUYKCYcHY10 Kucaoty (HTY), kommnekcon [

STUIeHIUaMUHTETPayKCyCHYr0 KUCI0Ty (STY), kommiekcoHn 11
TpaHC-1,2-1MaMUHLMK/IOreKCaHTeTpayKCcycHyto kKucioty (L TA), komnnekcon IV
+IBYHaTPUEBYIO COJIb STUIEHAUAMUHTETPAYKCYCHOM KUC/IOThI (D TA), kommiekcoH 111



YuC/10 KOOPAMHALMOHHBIX CBs3el 00pa3yeMbIX 0JHUM JIMTAH/I0M Ha3bIBAeTCs
KOOD/MHAIIIOHHOE YHCII0

TMOJTUIEHTaTHOCTD

+1eHTaTHOCTb

KOMIUIEKCOOOpa3oBaHHe

K 6e33Ta/IOHHBIM MeT0iaM aHa/Iu3a OTHOCSTCS
TOJIKO FPaBUMeTpUs

TUTPUMETPUS U HEKOTOPBIe APYyTrHe MeTO/bI
TOJIbKO TUTPUMETPUS U IPaBUMETPUS
+TpaBUMeTpPUS U HEKOTOPbIe JIpyrre MeTO/ bl

Bbi0epuTe HeBepHOe yTBepIK/ieHHE

+pacTBOPUMOCTb CBEXeO0CaXKIeHHbIX 0Ca/JKOB MEHbIIIe, YeM MOCTOSIBLLNX

PaCTBOPUMOCTh CBE&XKEOCAKJEHHBIX 0CAaZIKOB 0O0JIbIIIe, YeM TTOCTOSIBILIMX

BelllecTBa C MIOHHOM KPUCTA/IZIMUeCKOM pelleTKOo Tyyllie PACTBOPSIFOTCS B BOJle, UeM B OpraHMUeCcKUX
pacTBOPUTEISIX

yeM MeHbIlIe pa3Mep YacTHI] 0CaZika, TeM PACTBOPUMOCTh 6oibIie

BriGepuTe NpaBU/IbHOE YTBepPXK/AeHHE: PACTBOPUTH 0Cal0K MOXKHO

myTeM Ao0aBeHuUs1 HeOO/BIIOr0 U30bITKA OCAUTETISI

+CBsI3bIBAst O/IUH M3 HOHOB 0CaJIKa B MaJIOJUCCOLIMUPYIOLIee KOMILJIEKCHOE COeIuHEeHe
myTeM [00aB/ieHust TOCTOPOHHUX MOHOB, YBEJIMUMBAIOIMX UOHHYIO CHUTYy PacTBOpa
HeT MPaBU/ILHOTO OTBETa

HwxHsasA rpaHuia onpeje/sieMbIX Co/iep)KaHUM UCI0/Ib3yeTCs
J/1s1 XapaKTepUCTUKU UYBCTBUTE/ILHOCTH B KAUeCTBEHHOM aHa/ln3e
+B KOJIMUeCTBEHHOM aHaju3e

Y B KQUeCTBEHHOM U B KOJIMUeCTBEHHOM aHajiu3e

JJ1s1 XapaKTepUCTUKY BOCTIPOU3BOAUMOCTHU

HuxHss rpaHULa ONPee/IsAeMbIX COepKaHHi

+BCer/ia BhbILlIe, UeM Tpe/ie/l 0OHApYKEeHHUsI

BCer/ia HIKe, ueM mpeziesi 06Hapy>KeHust

rocsie 06paboTKK MeTOIaMi MaTeMaTHUECKON CTAaTUCTHUKK UHUC/IEHHO COBMA/IAET C TPe/e/ioM
0OHapy>KeHHUsI

He UMeeT HUKAKOM CBSI3U C TIPefiesioM 0OHapyKeHust

Bbi0epuTe HeBepHOe yTBepIK/ieHHE

+pacTBOPUMOCTb CBEXXe0CaXK/IeHHbIX 0Ca/IKOB MEHbIIIe, YeM MOCTOSIBLLNX

PacTBOPHMOCTb CBEXKEOCAKIEHHBIX 0CA/IKOB 00JIbIIIe, YeM ITOCTOSIBIINX

Bell|eCTBa C MIOHHOM KPUCTA/ITMUeCKOM pelleTKOU JIyyllle paCTBOPSIFOTCS B BOJle, UeM B OpraHUUeCKHUX
pacTBOPUTEISIX

yeM MeHbllle pa3Mep YacTHL] 0Cafika, TeM paCTBOPUMOCTh OoJiblile

Bbi0epuTe NpaBU/IbHOE YTBEP)KAEHHE: PACTBOPHUTH 0CAJ0K MO)KHO

nyteM 06aBeHNs HeOOJIBIIIOrO U30bITKA OCAIUTEIsT

+CBsI3bIBasi O/IMH U3 MOHOB 0Ca/IKa B MaJIO/IMCCOLIMUPYIOILiee KOMITJIEKCHOE COe/IMHeHUe
nyTeM Zi006aB/ieHus TOCTOPOHHKUX MOHOB, YBETMUMBAIOIINX HOHHYIO CH/Ty pacTBOpa



HEeT IMPaBUJ/IBHOI'O OTBET

B KauecTBe TUTPaHTa NMPH KOMILIEKCOHOMETPHYECKOM TUTPOBAaHUHU HanOo iee 4acTo
HUCII0/Ib3YHOT

HUTPUIOTPUYKCYCHYIO Kucaoty (HTY), kommiekcoH I

3TUIeHAUAMUHTETPAayKCYCHYI0 KUC0Ty (DTY), komrnekcoH 11
TpaHcC-1,2-AMaMUHIMK/IOTeKcaHTeTpayKCcycHyto Kucaoty (ILTA), kommnekcoH [V
+IByHaTPUEBYIO COJb 3TU/IeHJMaMUHTeTpayKCycHOM KucioTel (3TA), komriekcoH 111

YuC/10 KOOPAMHALMOHHBIX CBS3el 00pa3yeMbIX 0JHUM JIMTAH/I0M Ha3bIBAeTCs
KOOD/MHAIIMOHHOE YHCJI0

TOJTUIEHTaTHOCTD

+1eHTaTHOCTb

KOMIUIEKCOOOpa3oBaHHe

MeTto; KO/THYECTBEHHOT0 aHa/M3a, B KOTOPOM CYAAT O KOJIMYECTBeé COCTAaBHOM YacTH B
COeIMHEHHAX WIH B CMeCAX MyTeM BbI/|e/IeHUs eé B BU/ie TPYJHOPaCTBOPUMOro 0CajiKa, [0 Macce
KOTOPOr'0 BHIYUC/IAIT KOJIMUECTBO HCKOMOM COCTAaBHOM YaCTH, HAa3bIBAIOT:

ra30BbId METO/I

TUTPUMETPUUECKUM MeTO

rpaBUMETPUUECKUIN MeTO/]

+MeTO/] OCaXKAEeHUSs.

AnukKBoOTa — 3TO:

pacTBOp peareHTa C TOUYHO U3BECTHOMN KOHI|eHTpalj1el;

MOMEHT THUTPOBAHMsI MPU KOTOPOM KOJIMUECTBO A00aB/I€HHOTO TUTPAHTAa XUMHUECKH SKBHBAJIEHTHO
KOJIMUECTBY OIpe/e/isieMOro BellecTBa;

+TOUHO M3BECTHAsI YaCTh aHATM3UPYeMOT0 pacTBOPA, B3sTasl /il aHa/I13a;

MeTO/, KOJTMUeCTBEHHOT'0 aHa/TM3a, OCHOBAHHBIN Ha TOUHOM U3MepeHnr 00beMa peareHTa

Uucio MoJiell 5KBUBA/IEHTOB PAaCTBOPEHHOI'0 BellleCcTBa, coepkaiieecs B 1 1 pacrBopa — 3T10:
TUTP

+MoJIsIpHasi KOHLIeHTPAI¥sl SKBUBaJIeHTa

MoJIsIpHasi KOHIIeHTparusi

(hakTOp SKBMBa/IEHTHOCTU

I'pynma 3TMX MeTO0B OCHOBaHAa Ha pPeakKIHUAX, CBA3AaHHBIX C MPOI[ECCOM MepeJadyu MPOTOHA OT
0/IHOM pearupymoileil YacTHIbI K APYroi B pacTBope:

METO/TbI OKHC/TUTE/TbHO-BOCCTAaHOBUTETLHOT'O TUTPOBAHUS

METOZbI OCaXKIeHUST

METO/IbI OT/Ie/TbHBIX HABECOK

+MeTOo/Ibl KUCJIOTHO-OCHOBHOTO TUTPOBAHUS

TUTpoBaHHbIE PAaCTBOPHI, IPUrOTOB/IEHHbIE 110 TOUHON HaBeCKe M COXPaHAIOIHEe MOCTOAHHYI0
KOHIIeHTPaL10, Ha3bIBalOTCA:

BTOPUYHbIE CTaH/|apThI

y/ieajibHble paCTBOPbI

+ MepBUYHbIe CTaHJAPThI

IPYMIIOBbIE peareHThI



Bri0epute oauH BepHbIii BapuaHT oTtBeTa. KTT — 3ro:

TIepBUYHOE CTaH/apTHOe BelleCTBo;

+TOUKa, B KOTOPOM WH/AWKATOD W3MEHSIeT CBOK OKpacky WM 3TO 3SKCIIepUMEHTAaNIbHO
3a(pUKCUPOBaHHbBIN KOHEL]| peaKluu;

BpeMs1, yepe3 KOTOpOe 3aKaHYUBarOT TUTPOBAHUE;

3TO MOMEHT TUTPOBAHUS, KOrJa KOJMYEeCTBO aHa/JM3MPyeMOro BelljeCTBa XUMHUYECKU IKBUBAIEHTHO
KOJIMYeCTBY TUTPaHTa

YkakuTe Kakasi cpeia 0/DKHA ObITH IIPH apreHTOMeTPHYeCKOM TUTPOBAHUHU I'a/IOreHHU/I0B I10
Metopy Posnbrappa:

+ HelTpasbHasl WM crabolienouHas

a30THOKMCJIast

YKCYCHOKHC/1ast

11e/I04Hast

YKa)KuTe KaKoil HHMKATOP MCIO0/Ib3yeTCsl B MeTo/ie HO{0MeTpHUM:
dhenondTanenH

+ Kpaxmarsn

Kasiist Xpomar

J03WHAT HaTpUs

B mMeToe KOMIIEKCOHOMETPHH UCII0/Ib3YH0 HHAUKATOP:
MeTH/IOBBIN-OpaH)KeHbI

tdhenondranenH

+ XpOMOBBIM TeMHO-CUHUU

METHU/IOBBIM OpaHKeBbIM + MeTHU/IeHOBasi CUHb

IIpu TUTPOBaHMM NpoTaprosia mo meroay Posbrap/a ucno/abL3ylOT HHAUKATOP:
+OpoMbeHO/IOBBI CHHUMN

TUMOJI(pTanenH

Kesle30aMMOHUMHBIE KBaCI[bI

XpOMaT Kajust

YKaxuTe Kakod MHUKATOP UCIO0/Ib3yeTCsl B MeTo/ie HeUTpa/iu3aluu:
+ MEeTW/IOBBIU OpaHKeBbIM

OpoMbeHO/I0BBIN CHHHM

MypeKCHu/

)Kere30-aMMOHUEeBbIe KBACLIbI

Kakoii peakTHB Haj10 IPHOABUTH K HCC/Ie/[yeMOMY PacTBOPY //Isl CO3/faHUsI He00X0AMMOM Ccpe/bI
NPH KOJIMYECTBEHHOM OIpe/ie/IeHNHU 110 MeT0/ly KOMIIJIEKCOHOMEeTPHH:

KHCJ/I0Ta XJIOPUCTOBO/IOPO/iHAS

KHC/I0Ta a30THast

HaTpus TUJPOKCU],

+ aMMuauHO-0ydepHbIi pacTBOp

KomnieKcoHOMeTpUYeCKHM MeTO0M MO)KHO OIIpe/ie/INTh CO/iep)KaHHe BCeX JIeKapCTBeHHbIX
Cpe/CTB, Kpome:

cy/ibaTa LIMHKa

cynbhaTta MarHus



XJIopyuJa KalbLus
+XJ/10pyuJa Kaaus

K KHC/10THO-0CHOBHBIM HHUKATOPOM OTHOCSITCSA BCe, KpoMe:
tdbeHondTanenHa

METUJIOBOTO OPaHXeBOI'0

METUJIOBOTO KPaCHOT'O

+ XpOMOBOTO TE€MHO-CUHET0

NHaukKaTop KOMIIJIEKCOHOMETPHYECKOro MeToja:
TporeosiuH OO

HeWUTpaIbHbIA KpaCHbIN

O6pomdeHO/I0BBIN CUHUM

+ XPOMOBBIM TEMHO-CHHUN

Kakoii peakTHB Haj{0 IPUOABHUTH K HCC/Ie[yeMOMY PacTBOPY /i/Isl CO3/aHUsI He00X0AMMOMU Cpe/ibl
IIpY KOJIMYeCTBEHHOM OIlpeZie/IeHUH 110 MeTOZY lepMaHraHaTOMeTPUH:

KHMCJIOTa XJIOPOBOZOPOJHAs

KHC/I0Ta a30THast

+ KHMCJI0Ta cepHasi pa30aB/ieHHast

HaTpusl TUAPOKCU],

MeTtoa0oM a/IKa/IMMeTPUH MOXKHO KO/IMYECTBEHHO OIIpe/ie/INTh:
KCI
CO,
+ HCI
ZnSOy4

OKpacka pacTBopa B TOUKE SKBHBA/IEHTHOCTH MPH KOMILIEKCOHOMETPHUYECKOM THTPOBAaHUHU
00yc/ioB/IeHa 00pa3oBaHUEM
KOMIJIeKca Metasia ¢ TpunoHom b
KOMITJIEKCa MeTasula C MHJUKaTOpPOM
+CBOOOAHOTO MHAMKATOpa
KOMITIEKCa MeTasuia ¢ 0ydepHbIM pacTOBOPOM

Heo0x0JuMbIM yC/I0BHEM TUTPOBAHHSA XJIOPHAOB U OPOMUAOB MeTof0M Mopa AB/seTcs
KHCJIasi peakLusi Cpejibl

11]e/I0UHAasi peakiusi Cpefibl

+ peakius Cpe/ibl J0/DKHA ObITh 0/IM3Ka K HeUTpaTbHOU

TIPUCYTCTBHE HaTpusl KapboHaTa

MeTH/10BbIN OpaH)KeBbIH B IIe/I0OUHOM cpeje:
PO30BbIi

OeclIBeTHBII

OpaH’KeBbIl

+XKeNTbIN

®eHoJ1¢Ta/IeUH B I[eJIOYHOMN cpefie M3MeHsIeT CBOH LIBeT Ha:
JKeJIThIN
OpaH’KeBbIN



CUHUU
+Ma/IMHOBBIN (PO30BBIiN)

MeTtop nepMaHraHaToMeTpHu NpoBoAAT nipu pH:
pH=7

pH>7

+ pH<7

Jins onpefe/ieHNsl TOYKU SKBHBA/IGHTHOCTH NIPUMEHSIOT:
pacTBOp UCC/elyeMOro BeljecTBa
pacTBOp TUTPAHTA
+ WHAMKATOP
BCe Mepeurc/ieHHOe BepPHO

IIpu TuTpoBanuu nojaa pacreopom Na,S,03; oKpacka B TOUKe IKBUBAJ/IEHTHOCTH:
COJIOMEHHO-KeJITast

CUHSIA

+0ecLiBeTHas

BCe [lepeuyrc/IieHHOe BepHO

OKHC/IMTE/TbHO-BOCCTAaHOBUTE/TBHBIM METO/I0M SIBJISIETCS:
Metoz Mopa

MepKypUMeTpUst

+ HOJOMeTpus

TPUJIOHOMETPHS

MeTtu10BbIl OpaHKeBbIil B KUC/ION cpeje:
OecIBeTHBIN

+ PO30BbIY

JKeNThIN

OpaH>XeBbIH

METO,E[OM MNepMAHIrdHAaTOMETPHUHU MOXXHO OIIpeae/INTb:
HNOs3
+ NaNO,
chr207
H,0,

K meToaM oca)kieHUs1 OTHOCUTCSA:
TPUIOHOMETPUSI

anKaJIMMeTpUst

+ apreHTOMeTpus

HUTPOMETDUS

TurpaHT — 3T0 pacreop:
HCCIelyeMOro BellleCTBa

+ peareHTa C TOUHOM KOHL|eHTpaluei
pacTBOp CTaHJAPTHOTO BellecTBa

BCe TIepPeUYrC/IeHHOE BEPHO



C TOUKHM 3peHHUSI TEeOPHH 3IJIeKTPOIUTHYecKoH auccopmanuu C.AppeHMyca K KHCI0TaM

OTHOCATCS COe/JUHEHH:

+O06pa3ytoliye Mpy AUCCOLMALIMN UOHBI BOJOPO/A
[ucconuupyroie Ha KaTHOHBI MeTaJl/IoB

O6pasyroliiie  TpM JUCCOLMALIMKM  KakK  HOHBI  BOZOPOJA,
He pucconmupyromye B BOAHBIX pacTBOpax

O6pa3syroliye Mpy AUCCOLMALIAM THIPOKCH-UOHbI

TaK u TNAPOKCHUA-NOHBI

Tema. 4 VIHcTpyMeHTabHbIe ((PU3MKO-XUMHUECKHEe) MeTOo/ibl aHa/IHu3a

Bbibepume 00uH npasuibHbIl 8apuaHm omeema
OcaxpeHue, IKCTPaKIus, XxpomaTtorpadus
+UCII0/B3YIOTCS /1S pa3fie/ieHusi CMecH HOHOB

HCII0JIb3YIOTCA AJ11 MaCKMPOBAHHUA U 1€MACKUPOBAHWA MEIIAIOIIUX MOHOB
HCTIOJ/Ib3YIOTCA TIPU CUCTEMATHUYECKOM dHA/IM3€ NOHOB, HO HE TIpH ,[[pO6HOM

HCITI0J/Ib3YIOTCA /11 YCKOPEHUS dHa/Ih3a

Metop HoHO0OMeHHOM XpoMaTorpadu 0CHOBAH Ha:
pa3/IMuMK B PacIpe/ie/IeHUH BEIeCTB MEXAY ABYMS (a3zamMu
+00MeHe NOHaMU MeK/y Bel[eCTBOM U COPOeHTOM
Pa3/IMUHOM MOABMXXHOCTH BellleCTB Ha copbeHTe

pa3/IMYvU B arperaTHOM COCTOSTHUM

O0BeKTHI aHa/IH3a B MeTo/ie (DOT03/IEKTPOKO/IOPUMETPHHA
OKpallleHHbIe KOJIJIOU/JHbIe paCTBOPbI

0e3Bo/IHbIE UCTUHHBIE PACTBOPBI

+HCTHHHbIE OKpallleHHbIe PACTBOPBI

OecriBeTHbIE NCTUHHBIE PACTBOPBI

B cnekTpanbHBIX MeT0Jax aHa/IM3a BeJTMUMHOM, MPONOPLHOHATHLHOMN KO/IUYeCTBY

onpeje/sgeMoro BemecTBa, AB/sIeTC:
Cu/ia ToKa

+onTryeckas MJ0THOCTb
HarpspKeHHOCTh M0JIst

3/1eKTPO/IHbIM MMOTeHLUa

MeTtop onpeje/ieHNsI BelleCTB, 0CHOBAHHBIA Ha MX Pa3/IMYHOM CIIOCOOHOCTH aficOpOMPOBaThHCH,

Ha3bIBaeTCs
Tonorpadueit
+xpomarorpaduen
criekTporpadueit
noJsisiporpagueit

METOJI[LI dHd/IM3d, OCHOBAHHBbIE Hd CIoCco0HOCTH BelecTrBa nmor/iomaTrb CBeT OHPEJI[EJIEHHOi;I

AJIUHBI BOJIHBI, HA3bIBAKOTCA
+crieKTpo(oTOMeTpUUeCKU
pasiiOMeTpUYeCKrn
MOTEHLIMOMETPHUYECKUI
(hOTOIMUCCUOHHBIMU



Bbibepume 08a npasu/ibHbIX 8ApUAHMa omeema U HaMdcmume KHONKY «/lanee»
CnekTpa/ibHble MeTO/bI aHa/IH3a

xpoMaTorpaduueckuii

MOTeHL[MOMeTPUUeCKUI

+¢oToMeTpUUeCKHii

+rionsiporpaduueckuii

K ¢u3znyeckum MeTogaM KO/JTMYECTBEHHOI'0 OTNPe/ie/IeHUsI OTHOCHTCA:
TepMaHTaHaTOMETPHS

WOJIOMETpPUS

+ pedpakTOMeTpUs

OpomaromeTpust

JlnA KaueCTBEHHOr0 OIpejie/IeHHs MOHOB B No/igporpaduu ucnoab3ymoT:
+ 1I0TeHLMas IOJIYBOJIHbI

MOTeHLIKa/I Haua/la BOIHBI

TOK ITO/TYBOJIHBI

MOTeHLKasI IpeJe/IbHOro TOKa

KTo0 13 yueHbIX CTajl 0CHOBOIOJ/IA0)KHMKOM XpoMaTorpaguyecKoro MeTo/ia aHa/inu3a BemecTs ?
+IIBer M.C.

Mengesnees .M.

Heccnep

Appennyc C.

Kakas Be/ilMuMHa U3MepsieTcs B MeTo/e KY/IOHOMeTPUYeCKOr0 THTPOBaHMA [I/Isl TOTO, UTOOBI
paccuuTarh Maccy BelecTBa:

+ Ccuia TOKa

KOHIIEHTpALs TUTPAHTa

[IOTeHLal

IIJIOTHOCTEL pacTBopa

Kako# (pakTop Bausier Ha Be/IMUMHY NOTeHMa/Ia MH/UKaTOPHOI0 3/IeKTPoAa:
+KOHLIeHTpaL1s aHaIM3UpyeMoro BelllecTBa B pacTBOpe

COTpPOTHBJIEHME pacTBOpa

BSA3KOCTb pacTBOpa

Cuia ToKa

Ha kakoM (U3HKO-XMMHYEeCKOM IPOLiecce 0CHOBAH MeTo/ KY/IOHOMeTPHYeCKOro aHa/Iu3a:
+3/IeKTPOIPOBO/IHOCTb PAaCTBOPOB

3JIEKTPOJIN3

copbuus

AWCCOLALINS

AMniepoMeTpUYecKoe TUTPOBaHHE 0CHOBAHO Ha U3MEpPeHNH:
MOTeHL[1asa epBoro 3/1eKTpoja

TIOTeHL1aj1a BTOPOro 3/1eKTpoja

+TOKa MeXX/y IlepeMellBaeMbIMU paCTBOpaMu

TIOTeHLHas1a M0J1yBO/IHbI



BemecTBa, 00MeHHBAIOIHECA C PACTBOPAMH CBOMMH HOHAMH, Ha3bIBAIOTCSH:
+HUOHUTEI

CyCIIeH3UU

SMYJ/IbCUU

TIO/IUMEPEI

Macca aHa/TM3MPyeMoro BelllecTBa, He00X0AMMOro /ISl MPOBe/leHus YIbTPAMUKPOaHA/IH3a
(MMKpoOrpamMM-mMeTo/) COCTaBJ/isAeT

10°-10°r

10°-10°r

1-10r

0,05-0,5r

B ocHOBe Ky/IOHOMeTPHH JIe)KaT 3aKOHBI:
+3/1eKTpOJIr3a

xpomarorpaduu

KOHJYKTOMEeTPUU

3JIeKTPOTIPOBOTHOCTH

MeTtojbl, 0CHOBaHHbIE Ha UCI0/Ib30BaHHH 3aBHCUMOCTH CKOPOCTH XMMHUYECKOHW peaKiiiu OT
KOHIleHTpaLUy pearupyrIux BemecTs:

+KUHEeTUYeCKue

CIIeKTPOCKOITUU

TepMUyecKue

TUTPUMeTPHUUYEeCKHe

IIpu ycTaHOB/IEHMH PABEHCTBA CKOPOCTeH MPsAMOI ¥ 00PaTHOM peaKijuii HaCTyIaeT:
+XHUMHYeckoe paBHOBecHe

3JIEKTPOTUTHYUECKAS IUCCOL[AIIHS BEIIECTB

TH/JPOJIU3 BEIIIeCTB

peakiust oOMeHa

DU3UKO-XUMUUECKUH MeTo/] aHa/Iu3a, 0CHOBAHHBIM Ha 3MepPeHUH 0THOCHTEe/IbHbIX
NoKas3aresiell Npej10M/IeHUsl BellleCTB, Ha3bIBaeTCA:

+pedpakToMeTpusi

TypouuMeTpuUs

TMOJISIPUMETPHS

KOJIOpUMETPUSI

AHHMOHHMTBI 00MEHHBAIOT CBOM HOHBI Ha
+aHWOH

aToM

MeTasul

MOJIEKYy

MeTo/0M NpPsAMON Ky/IOHOMETPHH HaXO/SAT:
+Maccy aHalM3UpyeMOoro BelecTBa

TOYKY 3KBUBAJIEHTHOCTH

00BeM THUTpaHTA



IMJIOTHOCTL PaCTBOPa

Merto/, 0CHOBaHHBIM Ha HCI0/1b30BAaHNHU Pa3/IMUUil B PACTBOPHMMOCTH U3BJ/IEKaeMoro
KOMITOHEHTA B /IBYX KOHTAaKTHPYIOIIMX HeCMeIUBawInuxcs (a3ax:

+3KCTpakLus

KpUCTA/I/TU3aLUs

ocaxjeHue

030J/1eHHe

OnTHyeckue CBOMCTBA BeIeCTB OTHOCSTCAH:
+K (pM3UUeCcKum

K 3/IeKTPUUECKUM

K MeXaHUUeCKUM

K MarHUTHbIM

Kak Ha3bIBalTCA BelieCcTBa, yCKOPSAINUe MPOTeKaHHe XMMHUUYeCKON peaKiu
+KaTa/n3aTophbl

BOCCTaHOBUTEIU

ocaauTenu

UHAUKATOPEI

BemjecTBa — nepeHOCUYMKHU IPOTOHOB HA3bIBAKOT:
+IIpOoTOIUTaMU

KaTUOHaMU

3JIEKTPOIUTaMU

QHUOHUTAMU

AHMOHMTAMH Ha3bIBAIOTCHA HOHUTHI:
+00MeHHBaroL[eCs] aHKHOHAMH

He 00MeHUBaoIIMecss 1 aHUOHAMU Y KaTUOHAMM
0OMeHUBaOLIeCs: KATHOHAMU
0OMeHMBAIOLIMEeCsS 1 aHUOHAMHU ¥ KaTHOHAMH

YacTh aHA/IM3UPYeMOro MaTepHaJia, Mpe/CTABUTE/ILHO OTPAXKAIOIIAsl ero XMMHUYeCKUH COCTaB,
Ha3bIBAeTCs:

+1poba

HaBecKa

KaTa/ym3aTop

XUMUUYECKUH PeakTHB

KonuyecTBo 3/1eKTpoONpeBpalieHHOro (BOCCTaHOB/IEHHOT'0 W/IM OKHC/IEHHOI'0) B poIijecce
3/IeKTPO0/IM3a BeljecTBa NPsMO NPONOPLUOHA/ILHO KO/JTUYeCTBY NPOLIeIero 3/ieKTpu4ecTBa.
IJTa (popMyIMpoOBKa COOTBETCTBYET 3aKOHY:

+®dapages

Bant-T'odda

OctBanbaa

Hepcra

MeTopj pa3je/ieHus JIeTyuuX COeANHeHUH C UCM0/Ib30BaHNeM MOABWKHOM (a3bl (ra3-HoCUuTe/b),
NMpoTeKalolel uepes XUAKYI0 Hello/BH)KHYIO (pa3y, Ha3bIBaeTcs: xpoMmaTorpadus:



+Ta30-XXUJKOCTHAs
ra3o-TBepzoda3Hasi
azcopOLoHHas
ocafiouHast

Tabnuna 3 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMITE€TEHI[UH

Kop v HaumeHOBaHMEe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu

Kputepuu ouieHuBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTH KOMITeTEeHI|UM)

Ha 0a30BOM ypOBHe

Ha ITOBBIINIEHHOM YPDOBHE

KOMIIETEHLH) COOTBETCTBYET OLIEHKe | COOTBETCTBYET OLIeHKe COOTBETCTBYET
«y[lOBJIETBOPUTE/ILHO» «XOpOLI0» OLIeHKe «OT/IMUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasnia | MakcuMmasnbHOro Gasa MaKCHMaabHOI0
bamia
(YK-1) YcBoun ocHoBHOe | [Toka3biBaeTr  3HaHu#A | [Toka3wiBaeT
na-1yK-1 cojep)kaHue y4yeGHOTO | BCero W3yUeHHOro | rybokoe | TIOJHOe
3HaTh: rpaBu/ia MOUCKa MaTepuarna (3HaeT | mporpaMMHOro 3HaHWEe U TOHUMaHUe
vHopMaL1 Ba)KHEMIlIMe TOHATUS W | MaTepuasa. [aét | Bcero o0béma
na-2yK-1 TeopeTUueCcKue OCHOBBI | TIOJIHBIN U | IPOrpaMMHOI0
YMeTb: 0CyLLeCTBIATh aHa/INTAYECKOW XWMMWY, | IPaBWIbHBIM OTBET Ha | MaTepuana; IOJHOe
TOUCK, KPUTUUYECKUI MeTO/IbI aHa/v3a | OCHOBe  M3yUeHHBIX | IOHUMaHue
aHa/Iu3 U CHUHTe3 CcoCTaBa U XMMHYECKUX | TeOpUH; CYLLIHOCTH
vHhopMaluuu CBOWCTB BeLeCTB, | He3HAUUTEe/TbHbIe paccMaTpuBaeMbIX
nJl-3YK-1 npaBwsia  paboTel  C | OUMOKKM W HEJOYETHI | TIOHSTHH, SIBJIEHUH |
Bnanets: HaBbIKaMU | 1ab0paTOPHBIM TIpU BOCTIPOM3BEJIeHUM | 3aKOHOMEPHOCTeH,
CHCTeMHOTr0 TofXo/a AJisi | o6opyaoBaHUeM Y | U3y4eHHOr 0 TeopuH,
pellleHUs1  TOCTaB/eHHbIX | CpeACTBaAMU Marepuara, B3aUMOCBsI3€el;
3a/au V3MepeHUil), HO UMeeT | OMpeJe/ieHus TIOHSATHH | YMeeT COCTaBUTh
nipobeJibl, He | JiaeT HeTI0JIHbIe, | MOJIHBIN u
TMIPensSITCTBYIOLHE HeOosbIIHe TpaBWIbHBIN OTBET Ha
JaNbHeNIIemMy HETOUHOCTU TIpDU | OCHOBE  M3YYEHHOI'O
YCBOEHHUIO WCIT0/Ib30BaHUU MaTepuasa; BbIJeNsTh
MIPOrpaMMHOT0 HayuyHbIX  TEPMHUHOB | IJIaBHble I0JIOKEHUS,
MaTepuarna; WM B BbIBOJAX U | CAMOCTOSTEIbHO
Marepuan u3jaraet | 00600IeHNsAX U3 | IO TBEPXK/AaTh OTBET
HECHCTeMaTHU3UPOBAaHHO | Hab/FOeHu Y | KOHKPeTHbIMHU
, (pparmMeHTapHO, He | OMbITOB; MaTepuas | IpuMepamu,
BCerzia W3/1araeT B | dhakTtamy;
1ocJieloBaTebHO; orpe/ie/IeHHOU CaMOCTOSATEJIBHO U
HomycTun OWMOKK U | IOTUUeCKOU apryMeHTHPOBAHO
HETOYHOCTH B | [10CJIe[I0BATE/IbHOCTH, | Zle/laTh aHasnus,
WCI0/Ib30BaHUHU MpU 3TOM JIOTyCKaeT | 0000IIeHus], BHIBOABI.
HayuyHOU OJIHY HerpyOyto | CaMoCTOsITe/TbHO U
TEePMUHOJIOTHH, oMOKy UM He OoJiee | parjioHa/ILHO
orpefieJieHUs1 TIOHATHM | IByX HEJOYETOB U | UCMO/b3yeT
Jan HE/IOCTaTOYHO | MOYKeT WX HWCTPaBUTh | HATJIiAHbBIE T10COOUS,
YyeTKUe; CaMOCTOSITE/IbHO TIPU | CIIpaBOYHbIE
YMeeT  10/Ib30BaThCsA | TPeOOBAaHWM WM TIPH | MaTepUasbl, yUeOHUK,
XUMUAYECKUMU HeOOoJIbIION  TIOMOLLM | IOTIONTHUTE/IEHYIO
peakTUBaMH, TriperiojjaBaTe’isi; B | IUTEpaTypy,




nabopaTopHBIM OCHOBHOM YCBOWJ/I | IPUMEHSITh  CUCTEMY
00opyZi0BaHHEM U | yueOHbIM  MaTepHas; | yCIOBHbBIX
CpeCTBaMU W3MepEeHUs | TIOATBEPKAAET OTBET | 0003HaUeHUH TIpU
npu MIPOBEJIeHNH | KOHKPETHBIMU Be/IeHUU 3ammcei,
nabopaTopHbIX TIpUMepaMu; COTMPOBOXKJAOLIMX
UCC/IeIOBaHUH, MPaBU/IbHO OTBEYaeT | OTBET;
OCYIIECTB/IITH ~ TIOWUCK | HA  /IOTIOJTHUTE/IbHBIE | UCTIOb30BaHUE  [IJIst
uHpopMaLu U | BOIIPOCHI Jl0Ka3aTeIbCTBa
pellleHu Ha OCHOBe | TIperoziaBaTelis. BBIBO/IOB u3
9KCIePUMEHTa U OIbITa. | KCIIepUMEHTAIbHYI0 | HabJIFoieHui U
paboTy  BBINOJIHSET | OMBITOB.
MpaBU/IbHO,  JeyiaeT | DKCIepUMeHTaIbHYI0
TIPaBUJIbHBIE paboTy  BBIMOJHSET
Hab/mo1eHus U | TIOJIHOCTBIO U
BBIBO/IbI, HO TIPH 3TOM | MIPAaBW/IbHO,  JIe/laeT
9KCITePUMEHT TMIpaBU/IbHBIE
TIpoBe/IeH He | HaO/roIeHusl,
TIOJTHOCTBIO WK | pacueTbl W BbIBOJDbI;
JIOTTYIIIEHbI 9KCIIEPUMEHT
HeCYIIleCTBeHHbIE OCYIIIeCTB/ISIET 1o
OIMOKY B pacyeTax. IVIaHy C  y4eTom
YMeeT CTaTUCTUUeCKH | TeXHUKH
obpabaTbiBaTh 1 | 6e30macHOCTH U
HUHTepPIIPeTUPOBATh npaBusi  paboThl €
pe3yJIbTaThI BeIl[eCTBaMH u
nabopaTopHbIX paboT. | 000PyZOBaHUEM.
Bnageer  HaBbIKamu
aHa/M3a u
00600111eHUs
TIO/TyY€HHBIX
pe3yJ/IbTaToB.

3 OIIPEJIE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOMN ATTECTAIIN
dopma NpoMeXyTOYHOM aTTeCcTaluu M0 AUCLIUIIIMHE:

Cemectp Ne3 /Ok3ameH;

OLEHOYHBLIE MATEPUAIJIBI 1 CPEOCTBA [JIA ITPOBEPKU
C®OPMMPOBAHHOCTY KOMITETEHLIVIM

KO/:[ W HaMMEHOBdHHMe KOMITIeTeHIIMH

YK-1. CriocobeH OCyIIeCTB/ISATh MOWCK, KPUTUYECKWI aHa/lU3 U CUHTe3 WH(OPMAaLHH,
MPUMEHSITh CUCTEeMHBIN TTOXO0/, /1151 peLleHUs] TOCTaB/IeHHbIX 3a/a4

Ba,l[aHI/IH 3dKPBITOI'O TUIIa

BbiGepume o0uH npasu/ibHbIl 6APUAHIM omeema:
1. Ilepmanranar kamusa KMnOg4

TIpYDKUTaroIIiee cpecTBo. [Ipy 3TOM ucons3yeTcs:
+ero OKUC/IMTeTbHAsE CIIOCOOHOCTH
BOCCTaHOBUTEJIbHASI CTIOCOOHOCTh

CKJIOHHOCTb K KOMIUIEKCOOOPa30BaHHIO

IIMPOKO HCIIO/Ib3yeTCsl KaK TPOTUBOMHKPOOHOE W




CKJIOHHOCTh K 00pa30BaHHIO Ma/IOpaCTBOPUMBIX BEII[eCTB
3aaHus OTKPBITOr0 TUMA
ononnume:

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

3. Brruncnenus PE3yJIbTAaTOB aHajJm3a B TUTPUMCTPHUICCKOM METOIEC aHajInu3a
OCHOBAHBbI

OTBeT: Ha 3aKOHE PKBUBAJICHTOB;

4. BpeMeHHasi )KECTKOCTh BOZBI O0YCIIOBJIEHA PUCYTCTBUEM B HEH

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

OKoOHuaTe/lbHBIE  pe3yJbTaTbl  OOyueHus (bopmupoBaHusi  KOMIIETEHLIUA)
OTIpe/IeNISIFOTCS TI0CPeICTBOM TiepeBo/ja 6aioB, HabpaHHBIX CTYAEHTOM B TIPOLiecce OCBOEHHSI
JVCLIUTIJIMHBI, B OLIEHKU:

— 6a30BbIf ypoBeHb C(HOPMUPOBAHHOCTA KOMITETEHI[UM CUMTAETCS JOCTUTHYTHIM eC/ir
pe3y/abTaT 00yUYeHHs] COOTBETCTBYET OIIEHKe «Y/0BIeTBOPUTENLHO» (50 10 64 peHTUHIOBBIX
OasoB);

— MOBBIIIEHHbIT  YPOBEHb Cc(OPMUPOBAHHOCTM  KOMIETEeHLUM  CUMTAeTCs
JOCTUTHYTBIM, €C/IM pe3y/lbTaT OOyueHWs COOTBETCTBYeT OLleHKaM «xopolio» (65-85
PEHTHHIOBBIX 0a/VIOB) M «OT/IMUHO» (86-100 peMTHHTOBBIX OaIoB).

4 TIOPAOK ITPOBEJTEHIA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIIUU

dopMa NPpOMe)KyTOUHOM aTTeCTaljuu 10 AUCLATIIMHE 5K3dMEH.

[ToBTOpPHast MpOMeXyTOYHas aTTecTalysi MO AUCLUIJIMHE TMPOBOJUTCS C MCIO/Ib30BaHUEM
3aJlaHUl 7711 OLIEHKHM C(OPMUPOBAHHOCTH KOMITeTeHIMHA Ha 06a30BOM ypOBHe TI0 BCeM
MOZYJISIM, BXOJSLLMM B CTPYKTYPY [AWCLMIUIMHBI 38 CEMeCTp, 0 UTOraM KOTOPOTO CTYZEeHT
HMeeT aKaleMUUeCKyH 3a/I0/DKeHHOCTb.

Ilpumeuanue:

[oroHUTebHbIe KOHTPOJIbHbIE UCITBITaHUS TPOBOSTCS J/IsI CTYZeHTOB, HabpaBILIMX MeHee
50 6a/10B (B COOTBETCTBUU C «I10/I0’)KeHHEM O MOAY/IbHO-DEUTHHTOBOU CHUCTEMEY ).

OyeHouHble Mmamepuasnbl U cpedcmed NposedeHuUsi NOBMOPHOL NPOMEHNCYMOUHOU
ammecmayuu

Onpoc no memam OuCyunauHblL.
Bonpocbl 015 onpoca:

1.  CoBpemeHHOe COCTOSTHME aHAaIMTUYeCKON XVMUU.

2. TpeboBaHusi, TmpeAbsiBAsieMble K aHaJW3y B OTHOIIEHWHd UYBCTBUTEIbHOCTH,
CeJIEKTUBHOCTH, MPaBU/IbBHOCTH U SKCIIPECCHOCTH OIpe/ie/IeHHs COCTaBa BellleCTB.

3. Xumuueckue, GpM3UKO-XMMHUUECKUe U (PH31UeCKre MeTO/bl aHa/lIn3a.

4.  Makpo-, 1o/1y MUKpPO-, MUKPO- Y y/IbTPAMUKPOaHa/IU3.

5. XapakrepuCTMKa MeTOJOB U IIpUMepbl IIpUMeHeHUsT HUX B XUMHYeCKUX WU
OHOIOrMYeCcKrX UCC/IeJOBaHUSIX.

6. XuMuyeckoe paBHOBeCHe B Ufiea/lbHOM U peaslbHOU CHUCTeMe.

7. AKTUBHOCTb U KOHL|eHTpauus. MloHHas cuia pacTBopa.



8. TepmomuHamuueckasi, peanbHasi U YCJOBHasg KOHCTaHTbl paBHOBecusl. OCHOBHbIe
TIPUHLMIIBI CMell[eHUs] PABHOBECUH, UCII0/Ib3yeMble B aHa/Iu3e.

9. TIlporosutuyeckas Teopusi bpeHcrena-J/Ioypu. Kuci0THO-OCHOBHBIE COTPSUKEHHbBIE
rapsl. ABTOIIPOTOJ/IU3.

10. BydepHble pacTBOPHI U UX CBOMCTBA. BydepHas éMkocTh. Beruricienue pH 6ydepHbIX
pacTBOpOB.

11. Tugposv3 Kak 4YaCTHBIM C/iydall TIPOTOIMTUYECKOW peakl[id U ero 3HaueHUus B
aHa/TIMTUUeCKor XUMuH. AMGOUTHI (Ha MpuMepax KaTUOHOB IV U V aHanuTH4YeCKUX rpymmn).

12. DKcTpakuus U eé UCro/b30BaHUe B aHA/IMTHUeCKOM XUMUW. KOHCTaHTa 5KCTpaKLuy.
3akoH pacripefiesieHus1. THIbI 3KCTPaKLIMOHHBIX CUCTEM.

13. PaBHOBecue B TreTeporeHHoW cucreme. Ilpou3BejileHHe pPacCTBOPUMOCTH  —
TepMOJIMHaMU4ecKoe, peasibHoe, YCI0BHOe.

14. YcnoBus o6pa3oBaHMsi Y PACTBOpPeHUs oOcajka. Vcronb3oBaHUs —TMpaBU/a
TPOU3Be/IeHNs] PAaCTBOPUMOCTH B aHA/IMTUYECKOM XUMUHK (Ha ripumepe KatuoHoB [ — III
aHa/IMTAYECKUX TPYyMM).

15. Ocagku. CpoiicTBa KpUCTa//TMUECKMX W aMOp(HBIX 0CaAKoB. BiusHuUe TUYHBIX
(haKTOpOB Ha CTPYKTYPY U AUCIIEPCHOCTb OCAJJKOB.

16. TlpuuMHBI 3arps3HEHUs] OCAAKOB. BHUABI COOCAaKAEHUS — azfcoOpOIMs, OKK/IHO3MS,
r3oMophu3Mm.

17.  OKMC/IMTEeNbHO — BOCCTAHOBUTE/IbHBIE peakly B aHaau3e. KoHCTaHTa paBHOBeCHs
OKHC/IUTEJTBHO —  BOCCTAaHOBWUTE/bHbIX  peakiui. OOpaTUMOCTb  OKUC/IUTENIBHO —
BOCCTAaHOBUTE/bHBIX peakUui. HampaBrieHue peakuyii OKWCIeHWS — BOCCTaHOB/IEHUsS (Ha
npumepax [V u V aHanUTUUeCKO TPYIIIbI).

18. KowmriiekcHble coeJuHeHUW B aHanu3e. Vcrnosib30BaHME KOMIUIEKCHBIX COeJMHEeHUM
[Uisi OOHapy>KeHHsl, MAaCKUPOBKH, Pa3/e/ieHusi, KOHLIEHTPUPOBAHUS U OTIpe/ie/ieHHsi HOHOB (Ha
rpuMepax KaTUOHOB VI aHaIUTUYeCKOU rpynmbl).

19. OpraHuyeckue peareHThl B aHa/iv3e. BHYTpPUKOMILJIEKCHbIE COeJUHEHUSs (Xe/aTHbIe
KOMII/JIEKChI) U CBOKMCTBA. [IpriMeHeHre opraHryecKux peareHToB B aHajIu3e.

20. Mertoppl paszeneHus: U KOHLEHTPUPOBAHUS 5/IEMEHTOB B XMMHUUECKOM aHajm3e.

21. MeTtoabpl MaTeMaTHUeCKOW CTaTUCTUKKA B aHa/JWTHUecKoW xumuu. Crioco6bl
TOBBIIIEHUS TTPABU/IBHOCTH aHajn3a.

22. TlogrotoBka o6pa3ua kK aHaiu3dy. OCHOBHble TIPUEMBI M TeXHUKA BbIMOJHEHUS
aHa/IMTUYeCKHX OllepaLyy.

23. AHaiuTHMYeCKHe peaklid KaTMOHOB M aHHWOHOB. XapaKTepUCTHKa aHaJIUTHYeCKUX
ortepauuii. O6111ast XapaKTepUCTHUKA OT/e/IbHBIX aHAIMTHUYECKUX TPYIIT KaTHOHOB Y aHUOHOB.

24. Peakuus U X0J, aHa/iM3a KaTUOHOB [ rpymrsbL.

25. Peakuys u xof aHanu3a KaTUOHOB I rpyrrsl.

26. Peakuusa 1 X0J aHa/nv3a KaTUOHOB 11 rpyrirbl.

27. Peakuus v xo[ aHanu3a KaTUOHOB IV 1 V aHa/UTUUeCKOW TPYTITIbI.

28. Peakuus u X07 aHanmu3a KaTUOHOB VI aHaTUTHYeCKOU FPYMIbL.

29. Amnanu3 aHnoHoB. Knaccudukaiyss aHOHOB, peakliyisi aHUOHOB.

30. PasgeneHve 37eMEHTOB C MCIIOJb30BaHWEM peakLUd OCaK[eHus. ['pymnmnosble
peareHTbl W YCJIOBUSI WX TNpUMeHeHusl. Mertoabl pasfie/ieHusi C  MCI0Jb30BaHUEM
OpraHUYeCKHUX pPeareHTOB.

31. Mertopbl aHanM3a pa3/MUHbBIX 00beKTOoB. OOHApY)KeHUsI OCHOBHBIX KOMITOHEHTOB U
TpYMecel B MPUPOJHBIX U NMPOMBILIIEHHBIX MaTepyaax.

32. 3HaueHWe KOJIMUECTBEHHOTO aHamu3a B Ouosiornu. CoBpeMeHHOe COCTOsIHUe
KOJTMUECTBEHHOT'0 aHa/Tu3a U TpeOOoBaHUs, TpeIbSB/IsIeMbIe K HEMY.



33. Cyl[HOCTb I'paBUMeTPUYeCKOro aHaiau3a. [Ipsmble U KOCBeHHble MeTO/bl aHaIu3a.
BaxHelillive  HeopraHuWyeckde UM  OpraHMueckue  ocaJuTesd.  BbluncieHus B
rpaBUMETPUUECKOM aHasIu3e.

34. Ocaxpgaemas u rpaBuMeTpuueckass (opma. TpeboBaHusi, TpeabsBseMble K HUM.
Bnusinue pa3ninyHbIX (PAaKTOPOB Ha MOJTHOTY OCaXKAEHHS.

35. AnHamutuueckue Becbl. @aKTOpPBI, BIUAIOLME HA TOYHOCTD B3BellMBaHUs. PaBHOBeCHI.
MeTo1bI B3BEIIWBAHYS.

36. Coocaxaenue. CriocoObl YMEHbBIIIEHUSI COOCAXKJEHUsI. 3HaUeHHEe COOCAKIEHUs /ISt
onpejie/ieHUsI MabIX KOJTMYECTB «C/el0B» Pa3/IMUHBIX TIPUMeCei.

37. Apcopbrus. ®akTopbl, BIUSIOINIME Ha azfcopOIuio, W30UpaTe/bHBbIA XapaKTep
azcopbuyy. 3HaueHe afCcOpOLIM B aHAIM3e.

38. MackupoBKa, 3HaueHue ee npyu aHanu3e. @akTopsl, BAUAIOLME HA MAaCKUPOBKY.

39. Ornpepenenve bapust B xjopuze Oapusi. YC/IOBHS OCaKIEHHS: TIPOMBIBAHUS U
TPOKa/IMBaHUS.

40. OOmue cBemeHUs O TUTPUMeTpHUecKOoM aHamm3e. Kiaccubukaiyis MeTO/OB.
TpeboBaHwusi, MpebsB/IseMbIe K PeaklisM B TUTPUMETPUUECKOM aHa/U3e.

41. CriocoObl BEIpayKeHHSI KOHIIEHTpAI[|ii pacTBOpa. BeIunciieHre 5KBUBa/IeHTHBIX MacC B
pa3/IMYHbIX MeTOJaxX TUTPUMETPUUEeCKOr0 aHaIu3a.

42, Twutp. TurpoBanue. Touka S5KBUBAJIEHTHOCTM M KOHEUHAasi TOYKA TUTPOBaHUS.
MeTo/ibl 0OHapY>KeHUs] KOHEUYHON TOUKH TUTPOBAHUSI.

43. CrangapTHele o00pa3ibl, TpeOOBaHUs, TIpegbsABAsSeMble K HUM. @OHUKCaHabI.
YcraHOB/leHMe ~ HOPMaZbHOCTM ~ pabouuMxX  pacTBOPOB.  BbIUMC/ieHWe — pe3y/bTaToB
TUTPUMETPUYECKOT0 aHa/In3a.

44, CylHOCTb KHC/IOTHO-OCHOBHOIO THUTpOBaHUs. Brruncienwe pH B pa3nuuHbie
MOMEHTBI TUTPOBAHHUSI.

45. KucnoTHO-OCHOBHbBIE UHWKATOPbI. MIoHHasi 1 XpoMogopHasi TeOPUU UHUKATOPOB.

46. VHTepBan rnepexojia OKPacKW WHAMKATOPOB. BbIOOp WHAMKATOpA /11 YCTAHOBJIEHUS
KOHEUHOM TOUKU TUTPOBaHUs1. BiusiHUe pa3/inuHbiX ()aKTOPOB Ha MOKa3aHUsi UHAUKATOPOB.

47. KpuBble TUTpOBaHUs. TUTpOBaHUE CU/BbHBIX KUCIOT CUJIBHBIMU OCHOBaHUSIMU (WU
obparHo). Onpesienienne HaBecku KOH.

48. TwutpoBaHue c1abbIX KUCIOT CWIbHBIMUA OCHOBaHUSMHU (U oOpatHO). OnpeseneHye
HaBecku CH;COOH.

49. TwutpoBaHue Cy1labbIX OCHOBAaHUM CHJIbHBIMU KHUC/IOTaMH (WA 00paTHO).

50. TwuTpoBaHue [IBYX- U MHOI'OOCHOBHBIX KHUCJIOT.

51. TuTpoBaHHe pacTBOPOB COJIEH.

52.  OKUC/IMTEbHO-BOCCTAaHOBUTEIbHOEe TUTpPOBaHWe. O030p OCHOBHBIX OKHC/IUTETHHO-
BOCCTAaHOBUTEJIbHBIX METOJO0B aHa/iv3a. OKUCIUTEbHO-BOCCTAHOBUTE/IbHbIE WHWKATOPBI.
BbluncieHust B OKMC/IMTEIbHO-BOCCTAHOBUTE/IbHOM TUTPOBAHUM.

53. TIlepmanraHatrometrpus. OOljas  XapakTepUCTHKa  MeTofja. Y CTAHOBJ/IEHHUE
HOPMaJIbHOCTH pacTBOpA MepMaHraHaTa Kajusl.

54. TlepmanraHatomeTrpuyeckoe ornpefeneHve >xenesa (II), HuTpuroB, mnepokcuja
BoZopoza. OnpeiesieHMe HaBeCKU XKeJle3a.

55. MWopometrpus. OOiijasi xapakTepucTHKa Metofa. OrpeziesieHHe BOCCTaHOBUTENEH,
OKHCJIUTeNen.

56. MHopometpuueckoe orpegenenue meau (II) B cynbdare menu. BoiunicieHre HaBeCKU
MeJu.

57. OcagutenbHoe TUTpoBaHue. OOIjasi XapakTeprucTHUKa MeTofa. [TocTpoeHre KPUBBIX
TUTPOBAHUSI.

58. Metoabpl 0CaAWTENIBHOTO TUTPOBAHUS: APreHTOMETPUS U MEPKYPOMETpPHSL.
WHpvkaTopel, NpuMeHsieMble B 3TUX MeTofax. OnpeseneHre XJI0pUI0B.



59. KowmruieKkcoHOMeTpUUeckoe THUTPOBaHUE.
OpraHUYeCKUX peareHTOB B KOMITJIEKCOHOMETPHH.

Ncrionb30BaHue HeopraHndyeCkux H

60. KomruiekcoHOMeTprUecKoe (XelaTOMeTpHueckoe) orpejiesieHre oO0Iel >KECTKOCTU
BO/Ibl. 3TW/IEHMaMUHTEeTPa YKCyCHast KUC/I0Ta U eé quHatpueBas conb (3 TA) Kak peareHThbI

B X€/IaTOMETPpHH.

61. OOmue npUHUMNBI W OOIasi XapaKTePHUCTUKA HEKOTOPBIX HWHCTPYMEHTATbHBIX

MeTOZ0B aHa/13a. Knaccudukaiiysi MeTo/10B.

62. Ornruueckre U 3/1€KTPOXMMUUECKHWe MeTObl aHa/iv3a. Vcronp30BaHve MeTO0B TPy
WCC/IeJOBAaHUMKM ~ OMOJIOTMUeCKUX CHUCTeM U TIPOI[ecCoB  (CITeKTpOhOTOMETPHUUECKHH,
rjiaMmeHHol (OTOMeTpHH, MOTeHI[MOMeTPUUeCKUi, Tosisiporpaduueckuii).

63. MeTo/ibl KOTOPUMETPUM U (poTOKOMOopruMeTpuH. CyIIHOCTh MeTO/I0B. JIOCTOMHCTBA U

HeJJ0CTaTKH.

Tabnmuna 5 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMITE€TEHI[UH

Koz 1 HaMeHOBaHWe UHAWKATOPA AOCTYKEHHUS
KOMITeTeHI U
(4acTy KOMIIeTeHIUH)

Kputepuu otieHuBaHUs cOPMUPOBAHHOCTH
KOMIIeTeHIMH (YacTh KOMIIeTeHLMN)

Ha 0a30BOM ypOBHe

COOTBETCTBYET OL|eHKe
«yZi0B/IeTBOpUTebHO» 50-64% oT
MakcHUMasbHoro Oasnmna

NIa-1YK-1

3HaTh: TpaBuU/Ia MOUCKa UH(OpPMaLU

HNI-2yK-1

YMeThb: 0CyI1|eCTBSATh MOUCK, KpUTUUECKUM aHaIu3 U
CHHTe3 UHhOopMaLUU

N/I-3YK-1

BriaieTh: HaBbIKAaMU CUCTEMHOTO TIO/[X0/ia [I/Is1 PellieHUst
TOCTaB/IeHHBIX 3a/1a4

BJIaJleeT MaTepuaioM I0 TeMaM
JUCLIATITUHBI, yMeeT OCYIIeCTB/ISTh TIOUCK
vMH(OpMalMK Ha OCHOBe TPOBEJIeHHOT 0
9KCTIepUMeHTa, HO UCITBIThIBAeT
3aTpy/lHeHUs B aHa/lM3e U WHTepIpeTaLluu
pe3y/bTaToB 1ab0paTOPHBIX MCC/IeI0BaHUM
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