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IHacnoopr

(poH1a OLIEHOYHBIX CPEACTB

Kon xonTponupyemoit

No KonTponupyemsbie pa3ieins! (TeMBbI) HaumenoBanue
KOMITETeHITUN
n/m JUCITUTLTAHBI OLIEHOYHOT'O Cpe/CTBa
(unu ee yacTH)
1 BBenenne B (U3MKO-XMMHYECKHE METOJbI OIIK -2 KoHTpoJsibHEIE BOTIPOCHI
" | uccrenoBaHus OIIK -5 Tecr 1
Pazoen 1. Xpomamozpaguueckue memoowt ananusza
[puHIHATTE XpomatorpapuIecKkoro
o | PasieleHus BELLECTB. Knaccuduxanust wu OIIK -2 Konnoksuywm 1
" | obmacT MPUMEHEHHUS XpOMaTOTrpapuICCKHUX OIIK -5 Tect 1
METOJIOB
3 lazoBass xpomatorpadus: KiaccupHUKaIus OIIK -2 Komnoksuym 1
" | meTo0B OIIK -5 Tect 1
OIIK -2 Kommoxsuywm 1
4 | MeToabl )KUAKOCTHOM XpOMaTorpagpuu
ABTRIA P pad OIIK -5 Tecr 1
Pazoen 2. Cnekmpockonuyueckue memoovl anaius
OCHOBBI  CIIEKTPOCKOIIMYECKUX  METOJIOB
5. | amammsa P Knaccnq)nxaﬂm OIIK -2 Komnowsuym 2
' ' 1 OIK -5 Tecr 2
CHEKTPOCKOMMYECKUX METOJIOB
Metonpl  aTOMHOW W MOJEKYJISPHOMN OIIK -2 Komnoksuym 2
6.
CIIEKTPOCKOITHHI OIIK -5 Tect 2
7 CyIHOCTh METOJOB MAacC-CIEKTPOMETPUU U OIIK -2 Konnoksuym 2
" | pe30HaHCHOM MarHUTHOM CIIEKTPOCKOITUU OIIK -5 Tect 2
Pazoen 3. Inexmpoxumuueckue memoovl ananusa
CyIIHOCTh  ANEKTPOXUMHUYECKHX METOIOB
g | amammza. OcHOBHbIE MTOHSATHS. OIIK -2 Komnmoxsuym 3
" | Knaccugukanus 3NEKTPOXUMUUYECKUX OIIK -5 Tect 3
METOJIOB aHaJIH3a
9 CylmHOCTh METOJOB MOTEHIIMOMETPUU U OIIK -2 Konnoksuywm 3
" | KYJIOHOMETPHH. OIIK -5 Tect 3
10 Meronbl BOJIbTAMIIEPOMETPUU OIIK -2 Komnmoxsuym 3
" | KOHAYKTOMETPUHU OIIK -5 Tect 3
OIIK -2
11 | Dx3amen Bomnpoch! k 3k3amMeny

OIIK -5




TEKYIIUA KOHTPO.JIb YCIIEBAEMOCTHA

Bomnpocel 1J1s1 KOJJIOKBUYMOB, co0ece10BAHUS

KoHTpopHBIE BOITPOCHI

Tema «BBenenue B QU3NKO-XUMUYIECKHUE METOIBI MCCIICTOBAHUSY
Kakue meTonpl aHanm3a Ha3bIBAlOT MHCTPYMEHTAJIBHBIMUA U TIOYEMY ?
Kakwne ocHOBHBIE TpyHIIbl (PU3UKO-XUMHUYECKUX METOI0B aHanu3a Bel 3Haete?
Y10 Takoe aHATUTUYCCKUN cUTHAI?
Yto Takoe 3TanoH?
Kakue wmeronsl mnipsmoro wusmepeHuss Bwl 3Haere? JlaliTe UM  KpaTKylo
XapaKTEPUCTUKY.

abrwnE

Bomnpocs! u TumoBsie 3a/1aHus K KOJJIOKBUyMaMm 1, 2, 3

Paznen 1. Xpomarorpadguyeckre METOAbl aHAIN3a

1. B uem cymHoCTh XpoMaTorpauyeckoro pasiejaeHus o MeTo1y: a) ra3o-aJcopOoLMOHHON
xpomarorpaduu; 0) ra30-)KUIKOCTHON XpoMaTorpapuu; B) pacinpeaeauTeIbHON KUAKOCTHO-
KUJKOCTHOW Xpomarorpaduu; T) ocaJodyHoM xpomatorpaduu; J) TOHKOCIONHOM
xpoMmarorpaduu; €) HOHOOOMEHHOM Xpomartorpaduu?

2. KakoBbl 0051aCTH NPUMEHEHMs], JOCTOMHCTBA M HEJOCTATKU METOJOB aJCOPOLIMOHHON
xpomarorpaduun’?

3. Kakue TpeGoBanus MpeabsaBIstOTCS K aicopOeHTam u pactBoputessim? Hazoute Haubomee
pacnpoCTpaHEHHbIE  PAaCTBOPUTEIM U aACOPOEHThl B  JKHJIKOCTHO-aJICOPOIIMOHHOM

xpomarorpaduu.

4. Kakue crocoObl MPUMEHSIOT sl ompenesieHus 3(PpGeKTUBHOCTH XpoMaTorpapudecKux
pa3aeneHuin?

5. KakoBbl 001acTH NpUMEHEHHUs, JOCTOMHCTBA W HEAOCTATKA METOJOB Ta30BOM
xpomarorpaguun?

6. Kakue TpeOoBaHMs NPeabABIAIOTCS K KUAKON (paze B ra30-KUIKOCTHON Xpomarorpapuu?
Kaxkue BeniecTBa UCIIOJIB3YIOT B KAYECTBE KUAKOH (ha3bl, B KaU€CTBE TBEPAOTO HOCUTEIS?

7. Haiite ompeaesieHusl CISAYIOIIMX MOHIATHN: a) BbICOTa XpOMaTOrpapuyecKoro mnuka; 0)
IIUPUHA XpoMaTorpaduyecKoro MuKa; B) MPUBEIACHHBIN yIepKUBAEMbI 00beM; T') OOITHit
yAEPKUBAEMBIN 00BEM.

8. B dWem CymHOCTh KadyeCTBEHHOTO XpomaTorpadudyecKoro aHajiu3a IO BEJIMYMHE
yAepKUBaeMoro oobema?

9. B 4eM CymHOCTh METOJIOB KOJMYECTBEHHOTO aHajn3a: a) a0COJIOTHOW KaauOpOBKH; 0)
BHYTPEHHEW HOpMaJIn3aluu (HOPMUPOBKH ); B) BHYTPEHHETO CTaHAapTa?

10. B yem cymHoCTh HOHOOOMEHHOU XpoMaTorpadun?

11. B uem cymiHOCTh pacrpenenuTearHoi xpomatorpadguu Ha 6ymare? Jlaiite onpeneneHue
Ry.

12. Ha yeM OCHOBaH KayeCTBEHHBIM aHaM3 METOAAMHU OCaJOYHOM M pacIipeneuTeaIbHOU
xpomatorpaduu Ha Oymare?

13. IlpuBeaute mnOpuUMEpbl AHAIUTUYECKUX ONPEAEICHUN METOJlaMU OCaJ0YHOU H
pacnpenenuTenbHOM XpoMaTorpaguu Ha Oymare, yKaKUTe OCHOBHBIE CIIOCOOBI M3MEpEHUM
MIPU KOJMYECTBEHHBIX OMPECICHUSX.



14. KakoBbl 007aCTM HPUMEHEHHs, JIOCTOMHCTBA M HEJOCTaTKU a) TOHKOCIOMHOM
xpomatorpaduu; 6) ocamouHoi XpoMarorpapuu; B) HOHOOOMEHHOI XpoMarorpapuu?

15. [aiite ompezeneHue MOHSATHUSM «KATHOHUT» M «aHHOHUT». Kakue (yHKIIMOHAIHHBIC
IPyIIIbI OHU COJIEpXKAaT?

16. KakoBo ctpoenue karnonuta KY-2? Kak npoucxoast mpoieccbl 0OMeHa U pereHepaiu
katuonuta KY-2?

17. Yto u3 cebdst npeAcTaBisitioT aM(pOTEPHbIE HOHUTHI — aM(pOIUTHI?

18. Ot xakux (paKTOpoB 3aBUCUT HOHOOOMEHHASI CIIOCOOHOCTHh HOHUTOB?

19. 3nauenus Ry npu xpomarorpapuueckoM paszieIeHMH HOHOB Ha Oymare B cpeie OyTaHouna,
HaceieHHoro 2 M pacrsopom HCI cocrasasior: Cd — 0,6; Zn —0,6; Bi —0,5; Al - 0,1; Co —
0,0. Kakuie n3 HOHOB HE MOTYT OBITh YETKO MACHTU(UIIMPOBAHbI u3cMecu: a) Zn, Al, Co; 0)
Cd, Zn, Co; B) Bi, Al, Co?

20. Yepes xonoHKy, comepxkamyro 10 r xkarmonura, nponyctunu 250 mu 0,1 M pactBopa
ZnSQO,4. BeiTekaromuii U3 KOJOHKK PacTBOp coOupanu mopuusiMu mo 50 M U B Kaxaoi
MOPLMH ONPENESIM  COAECpX)AHUE HMOHOB IMHKA. llomyunnu crenyrone 3HaAYeHUS
koHeHTparui (Mmoaw/n): 1 —0,01; 11 -0,034; 111 —0,045; IV - 0,061; V — 0,062. Onipenenute
MOJIHYIO TUHAMUYECKYI0 €MKOCTh KATUOHUTA (MOJIB/T).

21. JIHS KOJIMYECTBEHHOI'O ONPEIEICHUS AMHHOYKCYCHON KHCJOTHI B aHaJIU3UPYEMOM
oOpasie UCHOIb30BAIM METO/ TOHKOCJIONHOW XpoMaTorpaduu. [l cTaHIapTHBIX 00pa31ioB
IIOJIy4YEHBI CIEAYIOIINE PE3YNITATHI:

Konnentpanus amuHoykcycHoi kuciaotel, Mkr/0,01 mur | 5,0 | 10,0 | 15,0
[Tnomanp maTHA, MM 14,1 | 23,6 | 36,2

J7ist mocTpoeHus: KATMOPOBOYHOTO rpaduka UCTOIb30BaHa 3aBUCUMOCTD TUIOIIAIN MSATHA OT
KOHIIEHTpallul aMUHOYKCYCHOM kucioTel. HaBecky maccoit 1,008 r pacTBOpuiIn B MEpHOM
kos6e BMectTumocThio 100 mit. 3atem 0,01 mut pactBopa xpomatorpaduposanu metogom TCX
¥ TOJyYWIM NATHO Iromansio 18,6 mm2. OmnpeenanTe MaccOBYIO JIONI0 aMUHOYKCYCHOM
KHUCJIOThI B aHAUIU3UPYEMOU HABECKE.

22. Ilpm anammsze wmetomom TCX meHraxnopdeHonma B CTOYHOM Bojae W3 1 11 ero
skcTparupoBanu 20 M merpolieHoro 3gupa. DKcTpakThl ynapuBanu g0 0,1 mu. 3arem
KOHIICHTPUPOBAHHBIA OSKCTPaKT M TPU CTAHAAPTHBIX pacTBoOpa C KOHIICHTpaluei
nenraxjopdenona 0,1; 0,05; 0,01 M nHanecnu Ha XpoMarorpaguyeckyro miactuHky. [locie
Xpomartorpad@upoBaHus MOJTy4€eHbl MATHA IIomanpo S;=35 Mm?, Sp=17 mm?, Sz=14 MMm?,
S,/=28 Mm?. OrpesienuTe MOJISAPHYIO KOHIIEHTPALUIO NEHTaXI0p(eHoa B CTOYHOM BOJIE.

23. IIpu xpomarorpaduu 5 MKII CTAaHIAPTHBIX PACTBOPOB BAJIEPUAHOBOM KUCIOTHI C MACCOBOM
xoHuenrpanueir 8 - 10 16 - 104 23 - 10%; 32 - 10%; 40 - 10 mr/mMu1 HONYYWIH TIHKH
COOTBETCTBYIONIEN BBICOTHI 12, 23, 37,49, 61 mm. s onpeesieHus: COAepKaHusi KUCIOThI B
oOpa3iie JIekapCTBEHHOTO IpenapaTa maccoi 50 Mr npoBesu €€ KOJIUYeCTBEHHOE U3BIICUCHHE
JTUATHIIOBBIM 3(prpom. O0BeM 3KCcTpakTa 25 Mil. 1 MJI OJIy4eHHOTO SKCTpaKTa MEepeHecu B
KoJIOy BMecTUMOCTBhIO 50 M1 U jgoBenu g0 MeTku 3¢upom. Ha xpomatorpade 5 mki
MOCJIETHETO PAcTBOpPAa BAJIEPUAHOBOM KHCIOTHI COOTBETCTBOBAJ MUK BBICOTOM 42 MM.
Onpenenure MacCOBYIO J0JIIO BaJ€PUAHOBOM KHCIIOTHI B IIpernapare.

24. TIpoyKThI OKHCTIEHUSI 1300yTaHOJIA COEPIKAT alleTOH, TPET-OyTaHOJI ¥ IPYTHE BEIIECTRA,
HE pEerucTpupyeMble Ha Xpomarorpamme. i ompeneneHus aleToHa M TpeT-OyTaHosia B
aHaJIM3UpyeMyI0 TMpoOy A00aBWUIM B KadyecTBE BHYTPEHHEro craHgapra H-rentaHa (7
MaccoBbIX dacTedl Ha 100 MaccoBbIX "acTel UCXOAHOU cMecHu). MaccoBbie KO3 (OULIMEHTHI
qyBCTBUTEIBHOCTH paBHbL: Kayerona=1,10; Kiper-syranona=1,57; Krenrana=1,28.




[lnonaas MUKOB COOTBETCTBEHHO COCTABHIA Sayerona=24 MM?;  Siper-gyranona=2 1 OMM?;
Srenana=128 Mm%, Onpenenure MaccoBhIe JOJIM alleTOHA U TPEeT-0yTaHoIa B IPooe.

25. HaBecky xumudecku ynctoro Fe;Oz maccoit 0,1596 T pacTBopuiM B KUCTIOTE, IEPEBEIH B
MEpHYIO0 KOJIOy BMECTUMOCTBIO 250 M U JoBenu 10 MeTku Bojaou (pactBop Nel). Jlns
PUTOTOBJICHUSI CTAHAAPTHBIX PACTBOPOB B MEPHBIE KOJIOBI, BMECTUMOCTHIO 50 MJT TOMECTHIIH
1,0; 2,0; 3,0 M pactBopa Nel u pa3senu 10 MeTku Bojiol. Ha xpomatorpaduyeckyro 6ymary
HaHecau 1o 0,05 M1 cTaHIapTHBIX PACTBOPOB M IMOCJIE MPOSBICHUS MOJIYYUIIA OKPALlIEHHBIE
30nbI xene3a (1), mupunoit 2,8; 6,0; 8,7 mm. 10 M uccienyeMoro pactsopa pa30aBHiia B
MepHOU KoJibe, BMecTuMOocThio 10 mMi1 u mpu xpomarorpadupoBanuu 0,05 M moIyduIu
OKpAIIIEHHYIO 30HY )KeJe3a, IUpUHOH 5,5 Mi1. OnpeaennTe MacCOBYIO KOHIIEHTPAIUIO JKele3a
B HCCIIEAyeMOM pacTBope (T/1).

26. Ilpu anamm3e MeTofoM Ta30Boi Xxpomartorpaduu cmecu tomyoina(l), stunbensomna(2),
kcuiona(3), crupona(4) k aHanmuzupyemoit mpode maccoit 2,034 r nodasieno 0,4168r H-
OKTaHa B KayeCTBE BHYTPEHHEro cTaHjapTa. [liomanm mMuKOB KOMIIOHEHTOB COCTABUIIN:
Si=146mm?; S,=120MMm?; S3=234 mm?, S4=121 MM?% Sioxrana=146 MM%. KoddduimeHTs!
OTHOCHUTEIBLHOW UYYyBCTBHTEIBLHOCTH COOTBeTCTBeHHO paBHBI: K3=0,97; Ky=1,01; K3=1,06;
K4=1,05. Onpenenure MOJIBHYIO JOJIFO KOMIIOHEHTOB B aHAJIM3UPYEMOU CMECH.

27. B aHanu3e TexHUUeCcKoro oopasia aHwinHa HaBecky maccoi 0,042 r pactBopuiiu B 50 M
OyTuianeraTta. 5 MKII 3TOro pactBopa xpomatorpadupoBayiiv. Ha xpomaTtorpamMmme aHUIMHY
COOTBETCTBOBAI MUK IUIomanso 70 mm2. Ilpu xpomaTorpagupoBaHuK 5 MKI CTaHIAPTHBIX
pPacTBOPOB C MaccoBOM KOHIIEHTpamued anwnumHa B Oytumanerare 0,4; 0,6; 1,0 mr/mon
HOJTy4eHbl TUKU TUIOIIA/IbI0 COOTBETCTBEHHO 38, 58, 97 MM?. OnpesiennTe MaccoBYIO JI0JTIO
aHWJIMHA B o0OpasIie.

28. HaBecky MeiHOI pybl, Maccoii 1,2 T pacTBOpUIIM B KUCJIOTaX, IEPEBEIH B MEPHYIO KOJIOY,
BMECTUMOCTHIO SOMII U 1oBeNH 10 MeTKu BojioM. [Ipu xpomarorpadupoBanuu Ha Oymare 0,05
MJI TIOJTy4€HHOTO PacTBOpA IUIONIAJb OKPAIICHHOM 30HBI MEAW C aMMHUAKOM paBHsIach 24
Mm?. XpomartorpadupoBaHue Py aHAIOTHYIHBIX ycnoBusax 0,05 MII CTAHIAPTHBIX PACTBOPOB,
COJIEp>KaIllUX MOHBI MEJIM C U3BECTHOM MaccoBoO# koHIeHTpanuei 0,2; 0,4; 0,6; 0,8; 1,0 mr/min
TI0Ka3aJI0 OKPALleHHBIE 30HBI IJIOMIAbI0, COOTBETCTBEHHO 6,7; 15,5; 21,0; 28,5; 35,0 Mm2.
Onpenennre MaccoOBYIO JOJIIO MENIU B Py/IE.

29. B xoxe ananuza ¢pakiud CMOJIBI MUPOJIM3A HA COJIEP)KAHHE CTUPOJia M TOJIyoJia, B
nccneayemytro mpooy maccoi 0,6781 r qo6aBuIM H-OKTaH B KQUeCTBE BHYTPEHHETO CTaHapTa
maccoii 0,1389 r. TTnonians MUKOB Soxrana= 49 MM} Scrupona= 40 MM?; Sionyona= 78 MMZ.

30. Jlna onpenenenus oomeHHoi emkocTH 5,0 r annonuta B OH-popme o6padoTamu 100 M
0,05 M pactBopa NaCl. Ilocie ycraHoBieHus paBHOBECHs 25 MII MOJIYYEHHOTO pacTBOpa
orrutpoBam 12 mn 0,04 M pactBopa Hutpata cepedpa. OmpenenuTh CTaTHYECKYIO
0OMEHHYIO0 €MKOCTh aHHOHHUTA.

31. Onpenenuth MaccoByto aoito NaCl B oOpasiie, eciiu HaBecka maccoit 2,000 T pacTBopeHa
B kosibe BMectumocThio 100 mut. 10 M1 MOJIydEeHHOTO pacTBOpa BHECEHO B KOJIOHKY C
katuoHoM B H-dopme. Diroat coOpaH B KOHUYECKYIO KO0y U oTTuTpoBaH 15 ma 0,102 M
pactBopoM NaOH B mpucyTCTBUM WHIUKATOPAa METUIIOBOTO OpaHkeBOoro. CKOJIbKO TPaMMOB
CyXOro HMOHWUTAa HEOOXOIUMO B3SITh, UTOOBI BBHITIOJHUTH JAHHBIM aHalu3, €clii OOMEHHas
E€MKOCTh KaTHOHUTA 4,8 MMOJIB/T?

32. lnsa onpenenenust ooMenHout emkoctu 3,0 T annonuta B Cl-gopme odpabortanu 150 mn
0,1 M pactBopa NaOH. [Tocne yctanoBnenus paBaoBecus 10 mut ammoaTa OTTUTPOBAIHU 7,5 M
0,025 M pactBopa CepHOM KHUCJIOTHL. PaccumTaTh CTAaTHYECKYyI0O OOMEHHYIO E€MKOCTh
AHUOHUTA.



Pa3znen 2. CnekTpoCKONUYECKHe METOIbI aHAIN3a
1. B yem CYLIHOCTb KOJIOPUMETPHUECKOTO, dboToMEeTpUYECKOTO U
CHEKTPO(HOTOMETPUUECKOTO METOOB aHaIM3a?
2. llpuBectu ypaBHEHHUE, CBs3bIBaIOIMIME KOX(PGUIMEHT HponmycKaHus 7 U ONTHYECKYIO
IJIOTHOCTB A.
3. Kakwue ¢akTopbl BIUAIOT Ha MOJISPHBIN KOAhPHUITMEHT morionieHus (e).
4. B xakux KOOpJIHHATaX MOKHO MPEJICTABUTh CIIEKTP MOTJIOMICHHUS?
5. Kakoga cymHocTh 3akoHa byrepa-Jlambepra-bepa?
6. Kak nmpoBoauTcst BHIOOpP ONTUMANBHBIX YCIOBUN (OTOMETPUUYECKUX ONpENETICHUM: a)
JUTMHA BOJIHBI; 0) TOJIIIMHA CBETOIOTJIONIAIONIETO CJI0S (KIOBETHI); B) KOHIICHTPAIIUH.
7. OOBsACHUTE CYITHOCTh METOIOB OIPEICICHNS KOHIICHTPAIIMH aHAJTM3UPYEMOTO BEIIECTRA!
1) rpagyupoBovHOTrO rpaduka; 2) Merona 100aBOK.
8. B kakom ciydae B (hOTOMETPHUECKOM aHAIHM3€ MCIOJB3YETCS CBOMCTBO aIUTHBHOCTH
ONTUYECKOM TTIOTHOCTH?
9. Ha3zoBute 0coO0eHHOCTH CIEKTPO(POTOMETPUH B YIBTPA()UOIETOBOM 0OIACTH CIIEKTpa U
MPUBEIUTE TIPUMEPHI KOTHMUECTBEHHBIX OMPEACICHUI.
10. Ha yeM OCHOBaH KaueCTBEHHBI aHAJIM3 IO TIOTJIOMICHUIO B WH(ppaKpacHOW o0OyacTu
criekTpa?
11. Ha3oBuTEe OCHOBHBIE Y3JIbl NMPUOOPOB ISl aHANU30B IO cBeTtomnoriomeHuo. Kakoso
Ha3Ha4YeHHE Ka)KJ0To U3 3TUX Y3JI0B?
12. HazoBure dhoToMeTprudecKre mpuOopsl, MpeaHa3HaueHHbIE ISl paboThHI B: a) BUAMMOM; 0)
yIbTpaduoIeTOBOM; B) MH(PPAKpPACHOM ydacTKe CIIEKTpa.
13. KakoBa mpupoda U MPOUCXOXKICHUE AaTOMHBIX 3MHCCHOHHBIX cHekTpoB? I[louemy
ATOMHBIE CIIEKTPBI UMEIOT JJUHENYATHIN XapakTep?
14. Ot yero 3aBUCUT UHTEHCUBHOCTD CIIEKTPATIbHBIX JTUHUI?
15. HazoBHUTE OCHOBHBIE y3JIbl CIIEKTPAIBHBIX MPUOOPOB U YKAKUTE UX Ha3HAUCHHE.
16. Ha yem OCHOBaH Ka4eCTBEHHBIN CIIEKTpaibHBIA aHanmn3? Kakue mprOopsl NCITONb3YIOTCS
IS TIPOBEICHUST KAYECTBEHHOTO aHan3a?
17. Ot xakux (paKTOpOB 3aBUCUT UHTEHCUBHOCTh CHIEKTPAIbHBIX JIMHUIA?
18. B ueM cymHoCTh METO/I0B KOJIMYECTBEHHOI'O CIIEKTPAJIbHOTO aHau3a’?
19. Kakoe cBOWCTBO aTOMOB M HOHOB JIGKHT B OCHOBE METO/a TulaMeHHON (oToMeTpun?
20. Kaxoil mpuHIIUII TTOJIOKEH B OCHOBY pabOTHI IjIaMeHHOTO (hoToMeTpa?
21. TTpuBeauTe OOIIYIO XapaKTEPUCTUKY METOI0B SMUCCUOHHOTO CIEKTPAIHLHOTO aHAIIM3A.
22. TlpuBeauTe OONIYI0 XapaKTEPUCTUKY MeToja (POoTOMETpUH IiaMeHu. Kakue OCHOBHBIC
npueMbl paboThl UCTOIB3YIOTCS B MeToae ¢oromerpun ruiamenu? Kakue moctoumHcTBa U
HEJO0CTaTKU UMEET 3TOT MeTo1?
23. Ha yeM ocHOBaH aTOMHO-a0COPOIIMOHHBIN aHAJIU3: a) HA PETUCTPALIUU TTOTJIOIIEHUS CBETa
aToMaMH BEUIECTBa; 0) Ha perucTpaly CBETa, MOTJIOLEHHOTO MOJIEKYJIaMU BEIlIECTBA; B) Ha
PETUCTpAINK CBETA, HCITYCKaeMOTO BO30YKICHHBIMH MOJICKYJIaMu?
24. Kakue crnocoObl aTOMU3AIIMU UCTIOIB3YIOTCSI B aTOMHO-a0COPOITMOHHOM aHau3e?
25. V3 KakuX OCHOBHBIX Y3JIOB COCTOMT aTOMHO-a0COPOIIMOHHBIN CIIEKTPOPOTOMETP?
26. Kakye = WCTOYHUKM  M3JIYy4YeHUS  HCMOJB3YIOT B aTOMHO-a0COPOLIMOHHOM
cnektpodoTomerpe? Kakum TpeOOBaHUAM JOHKEH YIOBIETBOPATH HICTOYHUK U3ITy4CHUS?
2'7. Kakue MeTo/IbI OTpeieTICHUs] KOHLIEHTPALIUY BEIIECTB B paCTBOPE UCIOIB3YIOT B @aTOMHO-
a0bCcopOIMOHHOM aHan3e?
28. HazoBuTte 061aCTH IPUMEHEHHSI aTOMHO-a0COPOLIMOHHOTO aHAIN3A.
29. Tlouemy MeToa aTOMHO-a0COPOIIMOHHON CHEKTPOCKONMUH MPAKTHUYECKU HE HCHOIB3YIOT



JUTSI OTIPEICIICHHS TETOYHBIX METAILTOB?

30. MO)kHO 1M METOJOM  aTOMHO-a0COPOIIMOHHON  CHEKTPOCKONMHUU  ONPEACNIUTh
OJTHOBPEMEHHO 2-3 371eMeHTa B X cMecu? UTo 11 3Toro HeooXoaumo?

31. IlpuBenuTe NPUHIUIHAIBHYIO CXEMY aTOMHO-a0COPOIIMOHHOTO CIIEKTPOPOTOMETpA.

32. [loueMy TEpMHUHBI «ONTHUYECKAs] IUIOTHOCTB» M «IPOMyCKaHUE» B HederoMeTpuu
YIOTPEOIISAIOTCS C ONPEACICHUEM «KaKYITUECS»?

33. Ha uem ocHOBaHBI MeTO/IbI HE(PEIIOMETPUH U TYPOUAUMETPUU?

34. B kakux KoopJauHaTax B MeEToJe HedeToMETpUHM TPagyUpOBOUYHBIA TI'papuK HMEET
HEJIMHEHHBINA XapakTep? SABnseTcs M 3TO MPEMIATCTBUEM ISl HAXOXKICHUSI KOHIICHTPALIUU C
ero noMonipio? B kakux KoopAHMHATaX MOYKHO MOJIYYUTh TMHEHHYIO 3aBUCUMOCTD «CBOMCTBO-
KOHLIEHTpaLUs» ?

35. OT Kakux HKCIEPUMEHTATBHBIX YCJIOBHHA 3aBHCHT TOYHOCTh H3MEPEHUS ONTHYECKOM
IJIOTHOCTH MYTHBIX PaCTBOPOB?

36. [louemy HedenoMeTpruecKre U3MEPEHUS MPOBOIAT B MOHOXPOMATHYECKOM CBETE?

37. Ha3zoBuTe mpumepbl HE(PETOMETPUYECKHX M TypOUAMMETPHUYECKHX OIpeneieHH U
YKa)XUTE yCIOBUS MPOBEACHUS aHAIH3A.

38. Kak cBsi3aHbl HHTEHCUBHOCTH CBETA, MPOIIEIIETO Yepe3 CYCIEeH3HUI0, C KOHIIEHTpaluen
aHAIM3UPYEMOI0 BEIIeCTBAa B METOJIE TypOUAUMETpUn?

39. Kakoe pacyeTHOE COOTHOIIEHHUE JIEKHUT B OCHOBE HEPEIIOMETPUUECKOTO METO/1a aHaIu3a?
40. Kakue ycioBusi HYXHO cOOJIOaTh g oOecriedeHus: HeoOXOAUMOW TOYHOCTH
TypOUTUMETPUUECKUX U HEPEIOMETPUUECKUX ONpeIesIeHN?

41. Yto Ha3bIBAIOT JIIOMUHECIIEHTHBIM M3JIyYE€HUEM U KaKoBa ero npupojaa?

42. ChopmynupyiTe OCHOBHBIC 3aKOHOMEPHOCTH JIIOMUHECIICHITUH.

43. Kakue BUIBI JIIOMUHECIICHIINN PA3IUYalOT B 3aBUCUMOCTH OT CIIoc00a BO30YKIeHUS?

44. Yto Takoe (uryopecrieHIus?

45. Yto Takoe KBAaHTOBBIM BHIXO B JJFOMUHECIICHIINH M KaK OH BIIMSET Ha UyBCTBUTEILHOCTh
aHanu3a?

46. [IpuBenuTe NPUHIOUIHAAIBGHYIO CXEeMy TMpuOOpa Uisli W3MEPCHHS WHTECHCUBHOCTH
¢bayopecuenuu. C yeM cBsi3aHa HEOOXOAMMOCTb UCIIOJIb30BaHUS ABYX CBETO(UIBTPOB U II€
UX MECTO B cxeme?

47. Iouemy st u3mepenus HIryopecieHIny UCTIONb3YIOT TOJIBKO pa30aBlieHHbIE PACTBOPHI
xonuentpanueit 103...10* mons/n u Menee?

48. Kak cBsi3aHa WHTEHCHUBHOCTH (DIIyOpecleHIMu ¢ KoHIeHTparueii? Kakue mpueMbl
(bIIyOpecIieHTHOTO aHaJIi3a OCHOBAHbBI Ha UCTIOJb30BAHUH 3TON 3aBHCUMOCTH?

49. HazoBuTte (akTOphI, BIUSIONINE HA MHTEHCUBHOCTD JTFOMUHECIICHITHH.

50. [IpuBeauTe MpuUMEPHI KAYECTBEHHBIX OMPEICICHUH METOOM JIIOMUHECIICHIIUY B TEXHHKE,
CEJIbCKOM XO3SMCTBE, MEAUILIMHE U T.1I.

51. BeruucnuTe ONTHYECKYHO TIOTHOCTH pacTBopa xjopuaa meau (II) ¢ xoHueHTpanuei
0,01000 Momw/n ¢ TOoNMMHOM TIoTJIONIatotero ciost 1 cm (e = 100).

52. Boluucnure MOJSIPHBIA  KO3(PQGUUHUEHT CBETOMOIJOLIEHUSI PacTBOpa OKPALIEHHOTO
coenunenus skene3a (II) ¢ xonuenrpaunueit 0,1 mr B 50 My pactBopa, €clid ONTUYECKas
IJIOTHOCTH pacTBopa coctaBuiia 0,410 mpu TONIIMHE MOTIOMIAONIETO CIIOS 3 CM.

53. PaccunrtaiiTe = ONTUMadbHYIO TOJIIMHY MOTJOLIAIOUIETO CJIOS  KIOBETHI  (MM),
HEOOXOMUMYIO ISl M3MEPEHHUs ONTUYECKOW MIOTHOCTH pacTtBopa cyinbdara memau (II),
coaepskamiero 5 mr conu B 50 mi1 pactBopa. BennunHa onTHUECKOH MIIOTHOCTH COCTABIISIET
0,610, MmomsipHBbIi KO3 duLHeHT cBeTonoriomeHus € = 103.

54. Ykaxure, Kakoil CBeTOOUIBTP HAZIO UCTIOIB30BATh ISl TYPOUTUMETPUIECKOTO H3yICHHUS



MOHOJIMCHEPCHOM KOJUIOMJHON cucteMbl ¢ pasmepamu vactuy 400 HM, eciu moJioca
MPOITyCKaHUs CBETO(UIIBTPOB UMEET Cleyoliue napamerpsl: puoneronsiii 400—450; cunmii
450-480; 3enensiii 500-560; sxentorit 575-590; kpacHbrit 625—700 HM?

55. Jlnsa onpenenenns NaCl B pacTtBope ruapokcuaa HaTpus HaBECKy ero maccoit 2,174 r
NepeHecid B MEpHYIO KOJ0y Ha 25 Mi1 U npurotoBuiiu B Hell cycnien3uto AgCl. Kaxymasics
OoNnTHYECKas TUIOTHOCTh TMOJYyYEeHHOM cycreH3uu coctraBwia 0,42, Jlnsg craHgapTHBIX
00pa3IoB, MPUTOTOBJCHHBIX B TeX ke ycloBusax u coxepxkammx 0,30; 0,50; 0,80 u 1,50 mn
crangaptHoro pactBopa NaCl € Ty =01MI/MI Kaxyliascs ONTHYECKas IUIOTHOCTD

cocraBmia coorBercTBeHHO: 0,70; 0,55; 0,39 u 0,15. Onpenenure maccoByro goiro (%) NaCl
B UCCJIETyEMOM PacTBOpE.

56. [lnst  HedermoMeTprudeckoro OMpeAeieHUs XJIOPUA-UOHOB aHAIM3UPYEMYIO0 TIPoOy
o0bemMoM 20 MIJI MOMECTHIIH B MepHYIO K010y Ha 50 mu u npurotoBwim cycnensuiro AgCl.
Kaxymascs onrtudeckas mmioTHOCTh cocraBuia 0,36, JIns cTaHgapTHBIX PacTBOPOB,
coaepxkamux 7, 5, 3, u 2 Mr XJIOpUI-HOHOB B 50 MII B TE€X K€ YCIOBHUSAX KaXyIIascs
ONTHUYECKasl TJIOTHOCTh cocTaBuia cooTBeTcTBeHHO 0,15; 0,28; 0,47 u 0,66. Onpenenure
KOHIIEHTPAIUIO XJIOPUA-UOHOB B ITpo0e (MT/min).

57. ns onpexnenenus npumecu >xkenesa (I1I) B konnenTpupoBanHoii cepuoit kucnote 1,000 r
€€ MOMECTUIIM B MEpHYIO K00y BMecTUMOCTBhIO 100 M1, 100aBWIM peareHT U JIOBEIH [0
METKM JUCTWUIMPOBAHHOW BOJOM. OmnTHYeckas IUIOTHOCTh TIOJYYEHHOIO pacTBOpa
coctaBuia 0,56. J{ns cranaapTHbIX pacTBopoB, coaepxamux 10,20,30 u 40 mr Fe 8100 mi B
TEX K€ YCJIOBHUAX, ONTHYECKas INIOTHOCTHL cocTaBmwia: 0,16; 0,32; 0,49; u 0,63. Onpenenute
MacCoBYyI0 J0Jit0 Fe B kuciore.

58. CkoIbKO TPaMMOB COJIH, YKa3aHHOW B TaONWIIE CIEAyeT PacTBOPUTH B MEPHOM KOJOe
BMeCcTUMOCThIO 1000 M1, 4TOOBI MOJYYUTH PAcTBOP, PU (POTOMETPUPOBAHUU KOTOPOTO B
ktoBeTe | = 1 cM MoJTyuuTh ONTHYECKYIO TUIOTHOCTH, paBHyto 0,43

Bapuant dopmysia conu €
1 AlI(NO3)s - 9H,0 4900
2 AgNO; 5400
3 Bi(NO3)s - 5H,0 9400
4 K>Cr,0O7 750
S) CoCl, - 6H,0 1900

Paznen 3. DIeKTpOXUMHUYECKUE METO/IbI aHAJIN3a

1. Ha yeM ocHOBaHbBI NOTEHIIMOMETPUUECKUE METO/IbI aHAIN3a?

2. Kakas 3aBucuMOCTh BhIpakaetcst ypaBHeHueM Heprcta? [losicHUTE CMBICIT BXOIAIINX B
HEro BEJIUYMH.

3. Uro npeacrapisitoT coboit anextpobl | u |l poga? [Ipueaute mpuMepsl ATUX AIEKTPOIOB.
4, Kakue (QYHKIUU BBITOTHSAIOT HWHAUKATOPHBIE DJIGKTPOJABl M KaKue — JJICKTPOJbI
cpaBHEeHMS? YKaxuTe TpeOOBaHUs, KOTOPhIC K HUM MPEIbSBIISIFOTCS.

5. IlpuBeaute cxeMy YCTAaHOBKH JIJIsi MOTEHIIMOMETPUUECKUX U3MEPECHUM.

6. B uyeM cymHoOcTh mnoTeHIIMOMEeTpUYeckoro omnpeaeneHuss pH pactBopa? Kakue
WHJIUKATOPHBIC AJIEKTPOIbI MOTYT OBITh HCIOJI30BaHKI JJ1s1 onpeaenenus pH?

7. Kak ycTpoeH cTekIsiHHBIN 31ekTpoa? Kak MOXHO onpenenuTs CTaHAapTHBIN MOTEHIUAT
ATOrO 3JIEKTpoAa? YKaKUTE TOCTOMHCTBA U HETOCTATKU CTEKJIIHHOIO 3JIEKTPOIa.

8. KaxoBbl OCHOBHBIE THUITBI MOHOCEIEKTUBHBIX AIeKTpoaoB? Kak onu ycrpoenn? Kakue
UMEIOT XapaKTEPUCTUKN?

9. Vkaxure JOCTOMHCTBA, HEAOCTAaTKM H O00JIACTM TPUMEHEHUS METOo/a MPSIMOM



MOTEHIIMOMETPHUH.

10. B kakux KOOpAMHATaX CTPOSIT KPHUBBIE MOTEHIIMOMETPHUYECKOro TUTpoBaHuA? UYem
00yCIIOBIIMBAETCS BEIOOP KOOPAUHAT?

11. Ha3oBuTe  COOTBETCTBYIOIIME MAaphl  BJCKTPOAOB U  MPUBEAUTE  MPUMEPHI
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS C UCIOJB30BAaHUEM: a) PEeaKIUi KUCIOTHO-OCHOBHOTO
B3aMMOJICUCTBHS; 0) peakiuil OCaXACHHS; B) peaklnii KOMILJIEKCOOOpa30BaHMUsI; T') pPEaKIIHii
OKHUCJICHUS-BOCCTAHOBJICHHUS.

12. Kakue Bubl MOTEHIIMOMETPUU UCIIONB3YIOTCS B aHAJIM3€ U Ha YeM OHU OCHOBAHbBI?

13. 3MepeHune Kakoro CBOMCTBA JICKUT B OCHOBE KOHYKTOMETpHUUECKOro aHanu3a? B kakux
€AMHUIIAX 3TO CBOMCTBO U3MEPSIETCS U C MOMOIIbIO KAKUX YCTPOUCTB?

14. Kakue cBoiicTBa B KOHAYKTOMETPHUHU MIPUHIATO 0003HAYATH CUMBOJIAMH C U 1?

15. Kak mpakTU4yecKd OINpPEAENAIOT KOHLUEHTPALUI0 METOJOM MpPsIMOM KOHIAYKTOMETpUU?
[loueMy B OCHOBHOM HCIHOJb3yeTCS Tpaduueckuil myTh pemieHus? Kakol Bua HMeeT
IpayupOBOYHBIN rpaduk?

16. Kakue ompezneneHusi HEBO3MOKHO BBIIOJHUTH METOJIOM TPSMON KOHIYKTOMETPHUH: a)
oTpesieNieHNe KauecTBa AUCTUIUTMPOBAHHOM BOBI; 0) Co/lepiKaHus HATPHUS U KaJlis B MOPCKOH
BOJIE; B) OOILEro cojaepX aHus NPHUMECE B TEXHUYECKOW CEpHOW KHCIIOTE; I') OOIIero
coJiepKaHusl cojieil B MUHEpalbHbIX Bogax? OTBET MOSCHUTE.

17. OxapakTepu3yiTe OCHOBHBIE y3JIbl IPUOOpPaA 7151 KOHAYKTOMETPUYECKOTO TUTPOBAHUS.
18. N300pa3ute u O0OBSICHUTE XOJ KPUBOM TUTPOBAHUS CMECH CHJILHON M CJIab0¥l KUCIOT
11eJI04bI0 (Ha TF000M KOHKpeTHOM npuMepe). Kak HailTu 00beMbl, OLIEAIINEe Ha TATPOBAHUE
Ka)KJ0r0 U3 KOMIIOHEHTOB?

19. Kak HaxoJsiT TOYKY SKBUBAJIEHTHOCTH, €CIM Ha KPUBOM THUTPOBAHMUS HET YETKO
BBIPAKEHHOTO U310Ma?

20. Kakue ¥W3  TEpEYUCICHHBIX  JOCTOMHCTB  CJIEAyeT OTHECTH K  METOXIy
KOHAYKTOMETPUYECKOTO TUTPOBAHUS: a) BBICOKAs TOYHOCTH; 0) BHICOKAs! YyBCTBUTEIHHOCTH;
B) BO3MOYKHOCTb THTPOBAHMSI MYTHBIX M OKPAIIEHHBIX PACTBOPOB; I') BOBMOKHOCTh aHAIIN3a
cMecel IByX BelIecTB 0e3 MpeABapuTeIbHOTO pa3AesieHus; 1) BO3MOKHOCTh TUTPOBAHHUS B
MPUCYTCTBUH MIOCTOPOHHUX DIEKTPOIUTOB?

21. B 4eM CyIIIHOCTh BBICOKOYACTOTHOTO TUTpOBaHMs? KakoBbl 0COOEHHOCTH U3MEPUTETHLHOM
anmnapaTrypbl BBICOKOYaCTOTHOTO TUTPOBAHUS?

22. Kakue BUJIbI KOHITYKTOMETPHUH HCTIOIB3YIOTCS B aHAIHU3E?

23. Kakoif MeToJ1 KOJIMYEeCTBEHHOTO aHaJli3a Ha3bIBACTCS KYJTOHOMETpHUEH?

24. Kakue 3aKOHBI Jie)KaT B OCHOBE KYJIOHOMETpUU?

25. B ueMm paznnune METOJ0B NMPSMOM KYJIOHOMETPUHU U KyJTOHOMETPUUECKOTO TUTPOBAHUS?
26. IIpuBenuTe NPUHIMIHAIBHYIO CXEMY YCTAaHOBKH JJIS1 KYJIOHOMETPUYECKOTO TUTPOBAHUSI.
27.1lo xakoMy 3aKOHY HM3MEHSETCS Chjla TOKa B XOJIe¢ MPSMOTO KyJTOHOMETPUUYECKOTO
onpenenenus? [IpuBeauTe npuMepbl MPSMBIX KyJIOHOMETPHUIECKHUX ONPEACTICHUI.

28. HazoButre  HaumbOosiee  pacnpoCTpaHEHHbIE  CHOCOOBI  (DMKCUPOBAHUS  TOUYKH
HKBUBAJIEHTHOCTH B KYJIOHOMETPHUYECKOM TUTPOBAHUH.

29. YkaxuTe JOCTOMHCTBA U HEJIOCTATKH KYJIOHOMETPUUECKHUX METOJOB aHAJIU3a.

30. Uto nexut B OCHOBe mosisiporpaduueckoro Meroja aHanmsza? Kakue cCymiecTByroT
Pa3HOBHUIHOCTH moJisiporpaduun?

31. Kaxkoit Tok Ha3bIBaeTCs mpeaeabHbIM (M dy3noHHBIM)?

32. Kakue TpeOoBaHUs MPEABABISIOTCS K MHANKATOPHBIM AJICKTPOJaM B mosisiporpadun?

33. KakoBbl TOCTOMHCTBA W HEIOCTATKH PTYTHOTO KAaleJIbHOTO AJIEKTPOJAa U IMJIATHHOBOTO
BpalllalOIIErocs 3JIeKTpoa’?



34. Kakue 31eKTpo/ibl CpaBHEHUS UCIIOIB3YIOTCS B TTOJIsIporpaduu?
35. Jlnst uero HeoOxoauM B nossiporpaduu HOHOBBIN SIEKTPOTUT?
36. KakoBbI BO3MOKHOCTH TOJISIporpaduu Mpy aHaIn3e OTJCIbHBIX BEIIECTB U UX CMecen?
37. KakoBa CyIIHOCTh U TEOPETHUECKUE OCHOBBI aMIIEPOMETPUUECKOTO TUTPOBAHUS?
38.Uro oOmero u Kakhe pa3uyusi MEXAy aMIepOMETPUYECKUM TUTPOBAHUEM H
nosisiporpacduein?
39. Kakue BeliecTBa MOKHO OIPENEIUTh aMIIEPOMETPUUECKUM TUTPOBAHUEM ?
40. Turbl KpUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUSI.
41. Onpenenute MacCOBYIO  KOHUEHTpamuio (I/d1) XJopuaa HaTpus, €clau MpHU
noTeHuomMerpuueckom tutpoBanuu 20,0 mur storo pactBopa 0,2M pacTBOpoM HUTparta
cepebpa MoJTyUrIIN CISAYIOUTNE TaHHBIE:

V AgNO3, 150 |20,0 [220 [240 |245 [249 [250 |[251 |255

E, MB 307 328 342 370 388 428 017 606 646
42. HaBecky cmiaBa 2,1574r. pacTBOpWIM U TOCIE€ COOTBETCTBYIOIIECH 0OpaOOTKU TOBETU
o0weM pactBopa g0 100,0 mu. Onpegenure MaccoByro J0Jt0 cepedpa B CILIaBe, €Clu MPpU
MOTEHIHUOMETPUUECKOM TUTpoBaHUM 25,0 mu mosiydyeHHoro pactBopa 0,125M pactBopom
XJIOPHJIA HATPUS TIOJTYUUITU CIIETYIONIUE JaHHbIE:
VNacl, v 16,0 18,0 19,0 19,9 20,0 20,1 20,5 21,0
E, MB 689 670 652 634 594 518 401 383

43. [Ipy THBEPCHOHHOM BOJIBTAMIIEPOMETPUICCKOM OTPEACTICHUH KaIMUs B3SJIH JIBE MPOOBI
1o 50 M Mopckoii Boasl. B oany u3 Hux mo6asumu 5 ma 2x10°M pactBopa conu kaamus, a
B JIPYryl0 5 MJI JUCTHWJUIMPOBaHHOM Bonbl. OOa pacTBOpa MOJABEPINIA MPEABAPUTEILHOMY
ANEKTPOJIN3Y B TEUEHUE 2 MHH C MOCIEAYIOIIUM aHOIHBIM PACTBOPEHUEM aMalibI'aMbl KaJIMHUSI.
AHOJHBIN MUK KaJMHs B aHAJIM3UPYEMOU BoJe paBHsICA 84 MM, a B BOJ€ CO CTaHAApTHOU
no6aBkoit — 146 mm. OnpeienuTe MacCOBYIO KOHIIEHTPAIIMIO KaJMUsS B MOPCKOM Boe (T/1).
44. I1pu onpeneneHN CBUHIIA U ITMHKA npokadanu yepe3 punbtp 3000 1 Bo3ayxa. OuiibTp ¢
po0oit pazioxuiau B 10 M cmecu cepHoii u a30THOM kuciot. [Ipu nomsiporpadupoBanuu B
peXHME MEPEMEHHOTO TOKA BBICOTA IMHKA IIMHKA OKA3aJIach paBHOM 48 MM, a BBICOTA MUKa
ceuHIa — 22 MM. [Ipu nonsiporpadupoBanuy cTaHAAPTHBIX pacTBOpoB ¢ C(Zn)=1x10"°mons/n
u C(Pb) = 3x107 momp/nm B TOoM € ()OHE MONYYMIM BBICOTHI NHMKOB 34 m 42 MM
cooTBeTcTBeHHO. Onpenenure coepkaHue TuX KOMIIOHEHTOB B 1 M3 Bosmyxa.

45. PactBop constHOM KUCIOTBI 00beMOoM 10 MJT TepeHecan B MEPHYIO KO0y BMECTUMOCTBIO
250 wmn. Ilocne nomeneHuss odbema BOJOM 110 MeTKH 10 MJI TOJY4EHHOTO pacTBOpa
OTTUTpOBaIN KOHAyKkTOMeTpuuecku 0,1M pacTBopoM ruapokcuaa HaTpusi. Pe3yiabTarhbl
TUTPOBAHUS NIPEJICTABIICHHI B TAOJIHUIIE:

V M NaOH 0 1 2 3 4 3) 6 7
z-10° 31,5 24,0 17,0 8,9 10,5 14,0 17,5 21,0
Onpenenure MacCOBYIO KOHIIEHTPALMIO KHUCIOThI B HCXOJHOM pacTtBope, eciau T

(NaOH)=1,015 r/mn. O0BbsCHUTE X0 KPUBOM TUTPOBAHHSI.

46. Yemy paBHa yzaenbHas snektpornpoBoaHocTh 0,001M pactBopa HMTpaTa Kaius, €Ciu
cTeneHb auccounanudu paBHa 0,92, MOABMKHOCTH HUTPAT-MOHOB M MOHOB KallUsl PaBHBI
cooTBeTCTBeHHO 71.5 m 75,3.




O0pa3ipl OUNIETOB K KOJUIOKBUYMaM IO pa3jienam

®I'bOY BO HoBocubupckuit 'AY

Kadenpa xumun

Huctuminia « PU3UK0-XUMUYECKHE METOIbI UCCIIEIOBAHUS
KomnokBuym Ne 1 «XpomaTorpaduaeckue METOIbI»

buner Ne 1
1. B yeMm cymHOCTh XpoMaTtorpaduueckoro pasieyieHusl Mo METOAY Ta30-aacopOIMOHHON
xpomatorpapun?
2. Kakue (yHKIIMOHAIBHBIE TPYIIBI 00CCIECYMBAIOT OOMEHHBIE CBOWCTBA Pa3IMYHBIX
CUHTETUYCCKUX HMOHOOOMEHHBIX cMmoy? Kakue THIIBI KAaTHOHHTOB W aHHOHUTOB Bawm
W3BECTHHI?
3. KakoBel oOmacth TpUMEHEHUS, JOCTOMHCTBA M HEIOCTATKH HOHOOOMEHHOM
xpomarorpagun?
4. Onuiure METOIUKY pasneneHus cmeceir merogom TCX.
5. Ilpu xpomarorpadupoBaHuu CTaHAAPTHBIX 00pa3loB ¢ MaccoBoul gosei denomna 0,02;
0,04; 0,06; 0,08; 0,10% B OpraHMYE€CKOM pPACTBOPHUTEJIC, MOJYUYEHBI MMHUKH, IJIOMIAAbIO
cooTBeTCTBeHHO 12; 23; 36; 47, 61 mm’. 1x’ aHAIM3MPYEMOI'O Ta30BOr0 BHIOpOCa,
coJiepKaliero mapsl peHoa, mpokadanu uepes 10 Mi1 Takoro xe pactBoputeis ( p = 0,852/ e’

). Ilpu xpomarorpadupoBaHUU KOHIICHTpATa IMOJYYWIH NMHK (EHOJA, TUIOMAIbo 30mmu’.
Omnpenenuth MaccoBYH KOHLIEHTpalMio (eHojla B razoBoM BbliOpoce (r/m). Jlo3upoBanue
CTaHJIAPTHBIX U HCCIIEIYyEeMOro oOpa3loB B Xxpomarorpad NpOBOAUIOCH OJHUM U TEM XKe
YCTPOMCTBOM.

®I'bOY BO HoBocubupckuit 'AY

Kadenpa xumuu
Jucuunnuaa « DU3NKO-XUMUYECKUE METOIbI UCCIIEAOBAHUS»
Komnokeuym Ne 2 «CrieKTpOCKONTMYECKHAE METOBI»

buner Ne 1
1. B 9em CyIHOCTh KOJIOPUMETPUIECKOTO, (POTOMETPHUUECKOTO U CIIEKTPO(POTOMETPHUIECKOTO
METOJI0B aHau3a?
2. J1yist HepeTOMEeTPUIECKOTO OMPEIEICHHS XJIOPUI-HOHOB aHATTM3UPYEMYIO TTPOO0Y 00heMOM
20 MJI TOMECTHITH B MepHYI0 KosiOy Ha 50 mu1 u npurotoBmim cycrensuto AgCl. Kaxymascs
ONTHYECKasl TNIOTHOCTh cocTaBuia 0,36. s ctaHIapTHBIX pacTBOPOB, cojaepkamux 7, 5, 3,
U 2 Mr XJOpUA-UOoHOB B 50 MJ B T€X k€ YCIOBUAX KaKylIasicsl ONTHUYECKAs IJIOTHOCTh
coctaBuia coorBerctBeHHO 0,15; 0,28; 0,47 u 0,66. Onpeaenure KOHIEHTPALMIO XJIOPHU]I-
HMOHOB B Mpo0Oe (Mr/mi).
3.Uro Takoe ¢uyopecuenuus? IlpuBenuTe NPUHUUNHAIBHYIO CXeMy mpubopa s
M3MEepeHUs UHTEHCUBHOCTH (piryopectieHiinu. C ueM cBs3aHa HE0OXO0AUMOCTb UCTI0JIb30BaHUS
JBYX CBETO(MUIBTPOB U Tlie UX MecTo B cxeMe? Kak cBsi3aHa MHTEHCUBHOCTD (DITyOpECIEHIIUU
¢ koHIeHTpauuei? Kakue npruemsl GpryopeceHTHOTO aHaln3a OCHOBAHbI Ha UCTIOIb30 BAHUU
3TOM 3aBUCUMOCTH?



4. Kakue coenvHeHuss HEOOXOIUMO HCIIONB30BaTh [JIsl CTAOWMIM3alMU  KOJUTOMIHBIX
pacTBOpPOB B HE(PETOMETPUH U TYPOUAUMETPHUH U TTOUEMYy?

5. B Habope ¢GoTOKOTOPUMETPUICCKUX M3MEPEHUN UMEIOTCS KIOBETHI ¢ pabodeil IIuHOM,
pasnou: 0,5; 1,0; 2,0; 3,0; u 5,0 cMm. Kakyto KtoBeTy cieayeT UCIOIb30BaTh JJIs1 U3MEPECHUS
onrtuyeckoii mnornoctn A=(0,75+0,77) nns pactsopa coaepxkaiero 7,3 - 10 r/nnonos Mg?*,
€CII MOJIAPHBIN K0d()(HUIMEHT IOTIOmEHns cocTapsier 5 - 1037

®I'bOY BO HoBocubupckuit 'AY

Kadenpa xumun
Huctuminia « PU3UKO-XUMUYECKHE METO/IbI UCCIIEIOBAHUS
KomnokBuym Ne 3 «DI€KTpOXUMHUUECKHUE METOIBI»

1. OcHOBHBIC TIOHATHS: DJACKTPOXUMHUSCKAS sUeliKa, WHANKATOPHBIN SJECKTPOJ, dIEKTPO.
cpaBHeHUsA? UTo Takoe mossspusanus 37ekTpoaoB? Kakue BUabI oJspru3aniy HaOII01at0TCsI
IIPY DJIEKTPOIIHA3E?
2. TloTeHIMOMETPHS ¢ HOHCEIEKTUBHBIMU JJICKTPOAaMHU (HOHOMETPHS).
3. Uem xapaktepusyeTcs VAeIbHAas ¥ OJKBHBAJICHTHAs (MOJSIpHas) TIPOBOIMMOCTD
pactBopoB? Kak MOXHO paccuuTaTh 3JIEKTPONPOBOAHOCTH? OT Kakux (haKTOpOB 3aBUCTH
3JIEKTPONPOBOJHOCTH?
4. Ompenenute MacCOBYI KOHIEHTpamuio (I/J1) XJOpuaa HaTpus, €clIu IpHU
noreHuuoMerpuueckom tutpoBanuu 20,0 ma 3toro pactBopa 0,2M pacTBOpOoM HHUTpara
cepeOpa NMOJyUUITU CIEYIONTUE JaHHbIE:

V AgNo3, 150 [20,0 220 (240 (245 [249 250 |[251 |[255

E, MB 307 328 342 370 388 428 517 606 646
5. PaccuunraiiTe Maccy MeTaiia, BIICIMBIIETO IPH AJIEKTPOIU3E PAcTBOPA CyibdaTa MeIH,
€CIIM U3BECTHO, YTO CUJIa TOKa paBHa 2,5 A, a BpeMs npoiiecca 1 yac

Kpurepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIN BBIITOJIHCHBI 5 SaﬂaHHﬁ;

- OIICHKa «XOpOMIO» BBICTABJIACTCA CTYACHTY, €CJIN BBITIOJIHCHDI 4 3aJaHusd,

- OLCHKA «YAOBJICTBOPUTCIBLHO» BbICTABJISICTCS CTYACHTY, €CJIA BbITTIOJIHCHBI 3 3aaHus,
- OLICHKA «HCYAOBJICTBOPUTCIBHO» BBICTABJIACTCS CTYACHTY, €CJIN BbIIIOJIHCHBI MCHEC 3 Sa,I[aHI/Iﬁ.

*OmHO BBITOJIHEHHOE 3aaHue SKBUBaeHTHO 2 6ayutam BPC onenku 3HaHUMA



TecToBBIE 3a1aHUSA
o JUCHUILINHE «DPU3HKO-XUMHNYECKHE METOAbI MCCJIEeI0BAHUN

Pa3nea 1. «XpomaTtorpapuueckne meroasn (tect 1)
1. OcHOBOIOJIOKHUKOM XpOMaTOrpau4ecKux METOJI0B pa3AeeHUs ABISETCA:
a) JI.1. Mennenees; 0) H.A. U3maiinos; B) M.C. LIBer.

2. Otnava copOMPOBAaHHOTO BEIIECTBA ATO:
a) necopOuus; 0) copOmus; B) aJcOpOITHsI.

3. OCcHOBOW OCaUTENILHON XpoMaTorpaduu SBISICTCS:

a) o0pa3oBaHUE KOMIUIEKCHBIX COEIMHEHHIA;

0) pacnpeiesieHue;

B) 00pa3oBaHME OCa/IKOB MaJOPACTBOPUMBIX COECUHEHUI.

4. B ’KMIKOCTHOM Xpomarorpaduu poJib HETIOABKHON (pa3bl 0OBIYHO UTPALT:
a) ras; 0) )KUJIKOCTb; B) *KHUIKOCTh HAa HOCHTEJIC.

5. 3akoHuuTe (OPMYIMPOBKY: IPU KOJUYECTBEHHOH 00pabOTKe pe3ylbTaTOB aHAIU3a METOJIOM
BHYTPEHHEI0 CTaH1apTa yYUTHIBAIOT. ...

a) OTHOILIEHHE CYMMBI IUIOIIAJIeH MUKOB K IJIOLIAId CTAaHAAPTHOTO BEILECTBA;

0) OTHOIICHME IIIOMIAEH MUKOB OINPEEIEMOro ¥ CTAHJAPTHOTO BEILECTB;

B) CyMMY ILIOLIa/iel BCeX MUKOB, NpUHATYO 3a 100%;

6. 3akoHuuTE (POPMYIUPOBKY: TO3UPOBKY IPOOBI OCYIIECTBIISIOT. ..
a) WIIPULIEM; 0) aBTOMaTUYECKUM J03aTOPOM; B) BBEJICHUEM NPOOBI B BU/I€ TAOJIETKH.

7. bnok skuaKoCcTHOrO Xpomarorpada, peryaupyonuil ypoBeHb aHAIUTUYECKOTO CUTHAIA:
a) KOJIOHKa; 0) TepmocTar; B) 2JIEKTPOHHBINA YCUIIUTENb.

8. 'azoaacopOuronHas xpoMaTorpadus OTIHYAETCS OT Ta30KUAKOCTHOI. ..
a) anmapatypHsiM oopmiieHHEeM;  0) 0ObEKTaMU aHaIN3a; B) JI€TEKOPaMH.

9. B xauecTBe raza-HOCHUTEIS MOKHO HCITOJTb30BATh:
a) XJop; 0) KUCTIOPOI; B) TeJIHiA.

10 HaI/I6OJ'ICe AKTUBHO BCTYIAKOT B O6M€HHLIC pCaKlMu Ha KATUOHUTC:
a) Na*, Li*; 6) S04, HPO4Z; B) OH", Ca?*.

11. Meroa nonoobmMeHHo# xpomarorpaduu KiaccuGuuupyercs mo:
a) MEXaHU3My pa3JieieHus; 0) arperaTHOMY COCTOSHHIO; B) armapaTypHOMY O(QOPMIICHHIO.

12. CopOruoHHy0 CIOCOOHOCTh MOHUTA KOJIMYECTBEHHO XapaKTepH3yeT:
a) yIenbHasi TOBEPXHOCTh; 0) MTMHaMHUUYecKas OOMEHHAsi EMKOCTh; B) pa3Mep YacTHUIl HOHUTA.

13. Crnoit copbenta B TCX 10K€H UMETh CTPOTO TTOCTOSIHHYIO TONIIHUHY JJIS. ..
a) IOCTUKEHUE BBICOKOUW MPOYHOCTH;

0) moctmkeHus 3GHEKTHOTO pa3IeNeHNs;

B) UCKJIFOUEHHMS pa3MbIBaHUSI 30H KOMIIOHEHTOB Ha IUIACTUHE.

14. Ilpu pacipocTpaHEHHHM PAaCTBOPUTEINS MO IUIACTUHY Ha 10 CM KOMIIOHEHT yJaysercs OT JMHUU
crapta Ha 5 cM. KoaddunmeHT pacrpeneneHus Mpu 3TOM PaBEH:

a) l 0)0,5; B) 2,0.

15. IlpeumymiectBo TCX no cpaBHEeHHUIO ¢ Xpomatorpadueil Ha Gymare COCTOUT B......



a) BBICOKO 3()()eKTUBHOCTH pa3/ieicHHS;
0) PKOHOMHUYECKOH 11eTIECO00Pa3HOCTH;
B) MaJIOi OTHOCUTEIHHOM MOTPEIIHOCTH ONPEACICHHUS.

16. Koaddunuent pacnpeaeneHus Hauboiee 3aBUCHT OT:
a) CoCTaBa pacTBOPUTEINS; 0) crocoda MposBICHUS XPOMAaTOIPaMMbI; B) COCTaBa CMECH.

17. Ilpu HEAOCTATOYHOM Te€PMETH3AIIMN XpOMAaTOTpadUIeCKOl KaMephI:
a) paCTBOPUTEIIb UCIAPAETCS C MOBEPXHOCTH IIACTUHBI;

0) IPOUCXOUT HE MOJIHOE MPOSBIEHUE KOMIIOHEHTOB;

B) COpPOCHT OCBHINAETCS C IUIACTUHBI.

18. MexaHnu3M pasJiesieHus] CMECH METOJJ0OM OyMa)kHOM Xxpomarorpaduu:
a) 0CaJI0YHBIN; 0) HIOHOOOMEHHBIN; B) pacmpeeInuTeIbHBIN.

19. IIpu xpomarorpadupoBaHiu Ha Oymare napaMeTpoOM KOJIMYECTBEHHOTO aHAIIN3a SBJISICTCS:
a) IJIOMA/Ib MMATHA; 0) KOAPPUIIUESHT pacpeIeIICHNUS;
B) CKOPOCTb IEPEMEIICHUSI KOMITOHCHTA.

20. Ilpu pa3aeneHuu cMecu METoIaM BOCXOAIel XpoMaTorpaduu. ...
a) pacTBOPHUTEIH MOMEIIAIOT B BEPXHIOIO YACTh KAMEPHI;

0) pacTBOpHUTENTH TOMEUIAIOT B HIKHIOI) YaCTh KaMephI;

B) CM€Ch HaHOCST B LICHTp OyMaru.

Paznen 2. «CneKTpocKonu4YecKue MeToabl» (TecT 2)
1. VkaxuTe, Kakoe W3 HWKENEPECUNCICHHBIX BBIPAKEHUH XapaKTepU3yeT CBS3b MEXKIY
ko3 duunentom nponyckanus (T) u onTuyeckol MIOTHOCTHIO (A):
a) A=1InT; 6) A=2-1gT; B)A=-IgT.

2. Kaxkoii hakTop He BIUsieT Ha BETMYNHY MOJISIPHOTO KOA(PPHUIIMEHTA MTOTIOMICHUS ?
a) TeMIeparypa; 0) ATMHA BOJIHBI TPOXOASIIETO CBETA;
B) KOHIIEHTpAIUs pacTBOPa; T') IPUPO/Ia BELIECTBA.

3. CooTHeEcuTe y3IIBI TPUOOPOB, TPUMEHIEMBIX JIJIsl aHAJIN3a TI0 CBETOTOTJIONICHHUIO, X HA3HAYCHHIO:
a) MOHOXpPOMaTHaTOP

0) hoTORMEMEHTHI U (POTOYMHOKUTENN

B) CHCTEeMa JIMH3, 3epKal U MPU3M

I') BOJIb()paMOBBI€ JTaMIIbl HAKaJIUBaHUS, PTYTHBIE U BOJOPOHBIE JIAMITbI

1) co3nanue mapaaiensHOro Jy4a CBeTa, M3MEHEHHE HAaIlPaBJICHUS CBETa
2) npomycKaHHe U3My4YeHUs C 3aJaHHOM JTMHOM BOJIHBI

3) UCTOYHUK U3ITyYEHUS

4) npuém u3nyyeHus, npeoOpa3oBaHNe CBETOBOTO IMOTOKA B ()OTOTOK

Bapuantsl otBeros: 1-a; 1-6; 1-B; 1-r; 2-a; 2-6; 2-B; 2-1; 3-a; 3-0; 3-B; 3-1; 4-a; 4-0; 4-B; 4-T;

4. Ykaxute, Ha 4€M OCHOBaH He(eTOMeTPHUECKH METO T aHAIIHU3A:

a) MHCIOJIb30BAaHUM 3aBUCUMOCTH MEXKJIYy HHTEHCUBHOCTBIO CBETa, PAacCEMBAEMOr0 YacTUIAMU
JUCIIEPCUOHHOW CUCTEMBI, M YUACIIOM 3TUX YacTHII;

0) HCNOJb30BAaHUM 3aBHUCHUMOCTH MEXAY IIOKa3aTelieM CBETONPEIOMIICHUS N aHaJU3UPYeMOTro
pacTBopa U COIep>KaHUEM X ONPEAEIIAEMOro BEIIECTBA B ’TOM PACTBOPE;

B) MCIOJIb30BaHUU 3aBUCHMOCTH MEXK]ly MHTEHCUBHOCTbIO CBEUEHHMSI BEILIECTBA, BO3HUKAIOILIETO IIPU
€ro BO30OYKIEHUM Pa3IMYHBIMH HUCTOYHUKAMU SHEPTrUHU, W KOHILIEHTpAlMeW OIpeaessieMoro BEIIecTBa B
pacTBope.



5. OnTuyeckast IOTHOCTh PacTBOPA IPU HEKOTOPOU JUIMHE BOJIHBI paBHa 0,562.
Paccunraiite mponyckanue T Toro xe pactBopa, %.
a) 25,14; ©)27,42; B)17,88.

6. Beruuciure MonspHbIi K03 (GUIIMEHT MOTTIOMIEHUS! KOMITJIEKCA MEJTH, €CITH ONITHYECKas TNIOTHOCTh
pacTBopa, cojepsKkaliero Housl Meau Kouuentparpei 0,000025 mons/n mpu | = 1 cm paBua 0,150.
a) 2400; 6) 6000; B) 4800.

7. Aromu3anus mpoObl MpeInoaraer:

a) IepeBO/I BEIIECTB B Ta3000pa3HOE aTOMHOE COCTOSHUE;
0) u3MenpyeHrne NpoObl MEXaHUYECKH;

B) BO30Y)KJICHHE BEIIECTBA CBETOM.

8. ATOMHasi CIEKTPOCKOIHS —

a) METO/Ibl aHAJIN3a, OCHOBAHHBIC HA U3MEHEHUH YHEPTETUYECKOTO COCTOSIHHS aTOMOB BEILIECTB,

0) MeTO/IbI aHAJIHM3a, OCHOBAHHbBIC HA U3MEHEHUH SHEPTETUYECKOTO COCTOSTHUSI MOJIEKYJIbI BEILIECTB,
B) METO/Ibl aHAJIN3a, OCHOBAaHHBIC Ha U3MEHEHUU BHYTPEHHEH SHEPTUU aTOMOB BEILIECTB,

9. COoBOKYIHOCTb BCEX YacTOT (JUIMH BOJIH) JIEKTPOMATHUTHOTO U3JTy4YEHUS HA3bIBAIOT. ...
a) AJIEKTPOMArHUTHBIM CIIEKTPOM;

0) mapaMarHUTHBIM CIIEKTPOM;

B) PE€30HAHCHBIM CIIEKTPOM.

10. doTOoMeTpHUECKHIE METO/IbI OCHOBAHBI Ha:
a) MOIJIOLIEHUH CBeTa; 0) paccesiHuU CBETE;
B) HCITyCKaHUU CBETA.

11. B xonopumMeTpe A1 MOHOXPOMATU3ALMN CBETa UMEETCs CIIeAyIolee YCTPOUCTBO:
a) nuagparma; 0) cBeTOQUIBTPHI;
B) MOHOXpOMAaTOp; T) GOTOMETPUUYECKHE KITUHbSL.

12. I'panynpoBouHbIii Tpaduk HpHU (POTOINEKTPOKOIOPUMETPUPOBAHUM CTPOSAT B KOOpAMHATAX:
OTITHYECKas TNIOTHOCTh —

a) CBETOIPOIYCKaHHE;

0) KOHIICHTpaIHsI pacTBOPA;

B) MOJIAPHBIN KO3()(UIIUEHT CBETOMOTJIOMICHHMS.

13. OnTueckast IOTHOCTH pacTBopa paBHa 0,37. Ceetonponyckanue (%) paBHO:
a) 42,7, ©6)37; B)30.

14. HaznaueHnwne 3aMTHOTO KOJTouAa (100aBIIeHHs J)KeJlaTHHA, Ha TIPUMED):
a) CHHKEHHE PAaCTBOPUMOCTHU OCAJIKa;

B) YCTpaHEHHE BJIMSIHUS TTPUMECEH;

T') cTaOUIM3alUs CYCTICH3UH.

15. TypOumumeTpusi — 3TO METO]T aHAJIN3a, OCHOBAHHBIN HA M3MEPEHUH UHTEHCUBHOCTH ...
a) cBeTa, MPOIIE/IIEro Yepe3 CyCIeH3HI0;

B) CBETA, MOTJIOIEHHOTO CMECHIO;

T') CBETa, PACCESIHHOTO PACTBOPOM.

16. [l HEemoMeTpruIecKoro onpenenaeHus cepedpa (oOpa3zoBaHus KOJUTOUAA) IPUMEHSETCS:
a) a30THAas KUCIIOTa;

0) coystHast KHCIIOTa;

B) CEpHAs KUCJIOTA.



17. Tlocne ypmaneHuWsl WCTOYHHWKA BO3OYXKIEHHUS TIpEKpaliaercs KpaTKOBPEMEHHOE CBEYCHUE,
Ha3bIBaEMOC. . ..

a) pmyopecueHnuei; 0) XeMIIIFOMHHECIICHITUEH;

B) TPUOOTIOMUHECIICHITUCH.

18. YcrpoiicTBo pedpakToMeTpa OCHOBAHO HA SIBJICHUU:

a) ONTHYECKast aKTUBHOCTh BEIIECTBA;

0) MMOJTHOE BHYTPEHHEE OTPAKEHUE;

B) MpEIOMJICHHE JTy4a CBETa Ha IPaHUIIEC pa3zesia IBYX Cpel.

19. YerpoiicTBo noasipuMerpa OCHOBAHO Ha. ... CBETOBBIX JIYUEH:
a) MOJISPU3ALINH; 0) MpeIOMJICHUY;
B) MOTJIOIICHUHU.

20. B niiaMeHHO-(OTOMETPUUECKOM aHAIU3E U3MEPSAETCA:

a) BBICOTA IUIAMEHH;

0) TOTJIONIEHHE aTOMaMH YHEPTHH;

B) MHTEHCUBHOCTb U3JIy4€HUs aTOMOB, BO30Y>KICHHBIX TP HArPEBAHUU BEILECTBA B IUNIAMEHH;

Pa3nen 3. «QnekTpoxumMuveckne MeToabDy (TecT 3)

1. OcHoBo# nossiporpaduu Kak BUIa JIEKTPOXUMUYECKAX METOJIOB aHAIIN3a SBJISICTCS:

a) M3MEpPEHHE DJIEKTPOIPOBOJAHOCTH AHAIM3UPYEMBIX DPACTBOPOB, M3MEHSIOLICHCS B pPE3ylbTaTe
XHUMHYECKON peaKInm;

0) m3mMepeHne 00bEMa pacTBOpPa PEaKTHBAa TOYHO M3BECTHOM KOHIEHTPAIWHU, U3PACXOIOBAHHOTO HA
PEAKIIMIO C JJAaHHBIM KOJIMYECTBOM OIPEIEIIIEMOTO BEIIECTBA;

B) U3MEPEHUE CHJIBI TOKA, U3MEHSIONICHCS B 3aBUCUMOCTH OT HAIPSKEHUS B TIPOIECCE IICKTPOIIH3a,
B YCIIOBUSIX, KOT/Ia OJIUH U3 DJIEKTPOJIOB UMEET OUYE€Hb MATYIO TOBEPXHOCTB;

2. YpaBHeHue, cBs3bIBatolee BeMMUUHy Auddy3nonnoro Toka ¢ kodpdunuenrom auddysuu noxa,
MEPUOJIOM KallaHHsI, MAaCCOM PTYTH, BHITEKAIOUICH M3 KamWLIsApa, KOHIICHTPALUEH BOCCTaHABIMBAIOMIETOCS
(MIIM OKUCIIAIOLIETOCs) MOHA U YMCIIOM 3JIEKTPOHOB, OTAAHHBIX MOHOM NPH OKHUCICHUU WU NMPHHSITHIX UM
MIPHU BOCCTAHOBJICHUH, Ha3bIBACTCSl yPABHEHNUEM

a) Hepucra; 6) Knaneiipona; B) UnpkoBuya.

3. Ionsporpaduyeckas BosiHa — 3TO rpaduyeckast 3aBUCUMOCTh
a) CuJIbl TOKA OT MoTeHIuana; 0) noreHuuana ot pH; B) cunbl Toka ot pH.

4. DIeKTpo]l CpaBHEHHUS JOJDKEH UMETh MOBEPXHOCTh

a) HECOM3MEPHUMO MEHBIIYI0, YeM WHIAMKATOPHBIN AJIEKTPO;
0) HeconsMepruMo OOJIBIIYI0, YEM MHJIMKATOPHBIHN 3JEKTPOJI;
B) TaKylo k€, KaK y HHIUKaTOPHOTO 3JIEKTPO/a.

5. B uém 3akirouaeTcs CylnHOCTh KOHAYKTOMETPHUYECKOTO METO/1a aHaIu3a?
a) B I3MEPEHNH ONTHYECKOI MIIOTHOCTH MCCIIETYEMOTO PAacTBOPA;

6) B m3mepennn D/1C uccaenyeMoro pacTBopa;

B) B U3MEHEHHH HJICKTPOIIPOBOJHOCTH HCCIIEAYEMOTO PACTBOPA.

6. Ha ocHOBe 3aBUCHMOCTH MEXIy MacCOil M BEIIECTBa, MPOPEArHPOBABIIETO TPH AIIEKTPOJIH3E B
AJIEKTPOXMMHUYECKON siueiike, U KOJMYECTBOM D3JIEKTPUYECTBA IMPOULIEIIIETO Yepe3 3JIEKTPOXUMHUECKYIO
AYEHKY IIPU 3JIEKTPOJIN3€E TOIBKO ITOTO BEIECTBA, OCHOBBIBACTCS:

a) KyJIOHOMETPUYECKUI aHaJIH3;

0) IOTEHIIMOMETPUUYECKUI aHAIU3;

B) KOHJYKTOMETPUUYECKUI aHAIN3.



7. DIEKTPONpPOBOAHOCTL 1 cM® pacTBOpa, HAXOIANIEroCs MYy 3JEKTPOAAMH IUIOMAAbo 1 cMm 2
KaX/IbIi{, PaCIOJIOKEHHBIX Ha PACCTOSIHUU 1 CM IpyT OT Apyra, Ha3bIBaeTCs:

a) YAEIbHOU 3J1EKTPOIPOBOAHOCTBIO;

0) SKBUBAJIEHTHOH 3JIEKTPOIIPOBOIHOCTHIO;

B) 0011IeH IEKTPONPOBOAHOCTHIO.

8. IIpenMyI11ecTBO NOTEHIIMOMETPUIECKOTO METOJA aHAJIN3a COCTOUT B BO3MOXKHOCTH. ...
a) OIpeieIeHUs] HECKOJIBKHMX BEILECTB B CMECH 0€3 MpeABApUTEIbHOIO pa3/ieseHH s,

0) IpUMEHEHUS ABYX PA3HBIX JIEKTPOIOB;

B) TUTPOBAHMsI TOJBKO OJHOT'O BELIECTBA B CMECH;

I') IPUMEHEHUSI Pa3JIMYHbIX OTEHLIUOMETPOB.

9. IIpu moaroToBkKe crekisiHHOro pH-31mekTpona k padore...

a) BBIACPKUBAIOT CYXOMU AJIEKTPOJ B Bozie UK Oy(hepHOM pacTBOpE;
0) BBIMAUMBAIOT DJIEKTPOJI B Pa30aBICHHON KUCIIOTE;

B) IIPEBAPUTEIHHOM MOATOTOBKH 3JIEKTPOA HE TpeOyeTcs.

10. KpuBbIe TOTCHIIMOMETPUYECKOTO TUTPOBAHUS CTPOSIT JUIS. . .
a) n3mepenus pH;

0) yCTaHOBJICHUS BEJIMYHHBI DJICKTPOJHOTO MTOTEHIINAIIA;

B) HaXOX/ICHUS 00beMa TUTPAHTA B TOUYKE SKBHBAJICHTHOCTH.

11. MetonoM npsiMOii KyJIOHOMETPUU HAXOJIAT:
a) 00bEM TUTPAHTA,

0) TOUKY SKBUBAJICHTHOCTH;

B) MacCy aHaJIM3UPYEMOI'0 BEILECTBaA.

12. I1pu aHanm3e aMnepocTaTHIecKor KyJTOHOMETPHH JI0JKHO COOTIOAATHCS CIIEAYIOIIEE YCIOBHUE:
a) MOCTOSIHCTBO TOKA;

0) IMOCTOSTHCTBO MOTCHIINANIA;

B) HaJINYME MOTEHIOCTATA.

13. DnekTpoxuMHUYecKas peakius MpoTeKaeT Ha...
a) UHJIUKATOPHOM 3JIEKTpoze; ©0) BCIIOMOTaTEeIbHOM 3JIEKTPOJIE;  B) DIIEKTPOJIE CPaBHEHUSI.

14. Tlo ypaBHenuto dapajest pacCUNTHIBAIOT:
a) BpeMs aHayM3a; O) CHJIy TOKa; B) Maccy 3JIETPOXUMHUYECKH NTPEBPALLIEHHOTO BEILECTBA.

15. lnst u3mMepeHust KOJMYeCTBa dJIEKTPUUYECTBA MTpeAHa3HAYEH TPpHOOp:
a) KyJIOHOMeTp, 0) aMIepocTaT; B) akKyMYJISATOP.

16. IIpsamas KOHOYKTOMETPHSI UCTIONb3YETCS JIA:

a) aHaJIM3a MHOTOKOMITOHEHTHBIX CMecel;

0) aHanM3a OJHOKOMIIOHEHTHBIX PACTBOPOB 3JIEKTPOIUTOB;
B) OIIpE/IETICHUS COJIeH B MPUCYTCTBUY IlIETI0YEH.

17. OcHOBHBIM NPEUMYIIIECTBOM aMIIEPOMETPHUUECKOTO TUTPOBAHUS 10 CPAaBHEHUIO C ToJisiporpadueit
SABJIAETCA:
a) SKCIIEPECCHOCTh; 0) CEIEKTUBHOCTh;  B) TOYHOCT.

18. AMniepomMeTpruyecKoe TUTPOBAHUE OTHOCUTCS K ..... METOJly aHaJIu3a:
a) KOHTYKTOMETPHUECKOMY; 0) IOTEHIIMOMETPUIECKOMY;  B) KyJTOMETPUUYECKOMY.

19. AmniepomMeTpuyecKoe TUTPOBAHUE OTHOCUTCS K ...... aHaum3y:
a) BECOBOMY; 0) TpaBUMETPUUYECKOMY;; B) TUTPUMETPUUECKOMY.



20. TpeboBanue k HOHOBOMY DIIEKTPOIUTY:
a) BBICOKAsI BS3KOCTh; 0) THTPOCKONMUYHOCTD, B) DJIEKTPOXUMHUYECKAss HHEPTHOCTD.

Kpurepuu oieHku:

- OICHKA OTJIMYHOY» BBICTABIAETCS CTYICHTY, €CIX BRITOTHEHHI 85 — 100 % mpemioskeHHbIX 3a0aHnH;

- OIICHKA «XOPOIIO) BBICTABISIETCS CTYACHTY, €CIIU BBIIOJHEHBI 75 — 85 % mpeyioKeHHbIX 3a/laHui;

- OIICHKA «yJOBJIETBOPUTEIBHOY BBICTABIIAETCS CTYJCHTY, €CJIU BRIMOIHEHBI 60 —75 % MpeanoKeHHbIX 3aJaHHii;
- OIICHKA «HEYIOBIICTBOPHUTEIIEHOY BBICTABIISCTCSA CTYACHTY, €CIIH BEIIOHEHB! MeHee 60% IMpeioskeHHBIX 3aTaHnid.

*OmHO BBIIIOJIHEHHOE 3a1aHne dKkBuBaieHTHO 1 6autam BPC onenku 3HaHMA

MMPOMEXYTOUYHASA ATTECTALIUA

3K3aMeHaHHOHHBIe BOIIPOCHI
o IMCIOMIIJIMHE «PU3UKO-XUMHYECKHE METOAbI HCCJICAOBAHUN»

1. B yem cymHOCTh Xpomarorpaduueckoro pasieiieHus MO0 METOAy: a) raso-
afcopOIMOHHONW  Xxpomatorpaduu;  0)  ra3o-KUJKOCTHOM  Xpomartorpaduu;  B)
pacnpenenuTeIbHOM  KUAKOCTHO-)KUIKOCTHOM  Xpomarorpaduu; T)  OCaJOYHOU
xpoMmarorpaduu; 1) TOHKOCIONHOM XxpoMarorpaduu; €) HoHOOOMEHHOI XpoMmaTorpaguu?

2. JaiiTe omnpezaeneHus CIASAYIOMUX MOHSITHI: a) BBICOTAa XPOMATOrpapUUecKoro
nuka; 0) mupuHa XpoMarorpaduueckoro mvka; B) MPUBEIECHHBIN yAepKUBAEMbIA 00BEM; T)
001U yaep>KMBaeMblii 00BEM.

3. B dem cymHOCTh Ka4eCTBEHHOTO XpOMAaTOrpauiIecKoro aHalin3a Mo BEeTHUnHE
yAepKuBaeMoro oorema?

4, B d4em cCymHOCTP METOJOB KOJUYECTBEHHOTO aHaiau3a: a) aOCOIIOTHON
KaJIMOPOBKM; 0) BHYTPEHHEH HOpMalM3allKi (HOPMUPOBKH); B) BHYTPEHHETO CTaH1apTa?

S. B ueM cymHocTh HOHOOOMEHHOI XpomaTorpapuu?

6. B dem cymHoCTh pacnpenenurenbHor xpomatorpadun Ha Oymare? J[laiite
onpeneneHue Ry.

7. Ha w4em oOCHOBaH KayeCTBEHHBIM aHAJIU3 METOJAMH  OCaJ0YHOM U
pacnpenenuTenbHOM XxpoMarorpaduu Ha Oymare?

8. Uto u3 ceds npeAcTaBisitoT aM()OTEepHbIE HOHUTHI — aM(OTUTHI?

Q. Ot xakux (pakTOpOB 3aBUCUT HOHOOOMEHHASI CHOCOOHOCTh HOHUTOB?

10 B uyeM  CymHOCTh  KOJIOPHUMETPUYECKOTO,  (DOTOMETPHUUECKOTO |

CIIEKTPO(POTOMETPUUECKOTO METOJIOB aHan3a?

11. TIlpuBectu ypaBHEHHUE, CBs3bIBaOIIMEe KOd(PpuuueHT mnpomnyckanuss 1 u
ONTUYECKYIO TJIOTHOCTH A.

12.  Kakue (pakTopsl BIUAIOT HA MOJSIPHBIA KO3 PUIIMEHT noriomeHus (e).

13. B kakux KOOpJuHATaX MOXHO MPEJICTABUThH CIIEKTP MOTJIOIIECHUA?

14. KakoBa cymHoCTh 3akoHa byrepa-JlambOepra-bepa?

15. OOBsICHUTE CYHIHOCTh METOJIOB OMPENEIICHUs] KOHIICHTPAIIUU aHAJTU3UPYyEMOTO
BemecTra: 1) rpagynpoBouHoro rpaduka; 2) Meroaa 100aBoK.

16. B kakom cnyyae B (OTOMETPHUYECKOM aHAU3€ MCHOJIb3YEeTCd CBOMCTBO
aJAIUTUBHOCTH ONTHYECKOM MIIOTHOCTH?

17. HazoBute 0CcOOEHHOCTH CHEKTPOPOTOMETPUH B YIHTPAPHUOIECTOBON 00JIaCTH
CIEKTpa U NPUBEAUTE IPUMEPHI KOJTUUECTBEHHBIX ONPEIEICHUM.

18. Ha yem ocHOBaH KayeCTBEHHBIN aHAIW3 IO TMOIJIOMICHHWIO B HMH(pPaKpacHOU
obnactu criektpa’?



19. HazoBute ocHOBHBIE Y356l MPHOOPOB IJii AaHAJIM30B IO CBETOMOTJIOLICHHIO.
KakoBo Ha3HayeHHE KaXKJOTO U3 3TUX Y3J10B?

20. HaszoBute (oToMeTpuueckue MpuOOPHI, MpeAHa3HAUCHHBIE 7S paboThl B: a)
BUIUMOM; 0) ynbTpadroieTOBOM; B) HHPAKPACHOM YUaCTKE CIIEKTPA.

21. Kakosa npupoja 1 MpOUCXOXKICHUE aTOMHBIX IMUCCUOHHBIX crIeKTpoB? [Touemy
aTOMHBIE CIIEKTPbI UMEIOT JIMHENYaThIi XapakTep?

22. Ot 4ero 3aBUCUT UHTEHCUBHOCTh CIIEKTPAIbHBIX JIMHUMA?

23. HazoBuTe OCHOBHBIE Y3JIbl CIIEKTPATIBHBIX TPUOOPOB U YKAKUTE UX Ha3HAYCHUE.

24. Ha 4em ocHOBaH KaudeCTBEHHBIM cCHeKTpaibHbI aHanmu3? Kakue mnpubopbl
UCIOJIb3YIOTCS JJIs MPOBEACHUS KaueCTBEHHOIO aHaan3a’?

25. Ot kakux (akTOpOB 3aBUCUT HHTEHCUBHOCTH CIIEKTPATbHBIX JTUHUI?

26. B 4eMm CymHOCTh METOJOB KOJHMUYECTBEHHOTO CIIEKTPAIbHOTO aHaIn3a?

27. Kakoe CBOWCTBO aroOMOB W HWOHOB JIEKUT B OCHOBE METOJA IUJITAMEHHOM
dboTomerpun?

28. Kakoli mpHUHIIKIT IOJIO’KEH B OCHOBY paboThI IaMeHHOTO doTomeTpa’?

29. IlpuBenute OOIIyI0 XapaKTEPUCTUKY METOJOB SMHUCCHOHHOTO CHEKTPAIBHOTO
aHanu3a.

30. IlpuBenurte o0OLIyI0 XapaKTEpUCTHKy MeTona (oToMeTpuu miameHu. Kakue
OCHOBHBIE MpHEMBbl PAOOTHl HUCHOJB3YIOTCS B MeToje ¢oromerpun Iiamenu? Kaxue
JOCTOMHCTBA U HEJOCTATKU UMEET 3TOT METON?

31. Ha uyem ocHOBaH aTOMHO-aOCOPOLIMOHHBIM aHAIM3: a) Ha pErucTpanuu
NOTJIOUICHUs] CBETa aTOMAaMM BEIeCTBa; ©O) HaA pErucTpauy CBETa, MOIJIOINIEHHOTIO
MOJIEKYJIaMH BEILlECTBA; B) Ha PErUCTpalMM CBETa, HCIYCKaeMoOro BO30YyKJIEHHBIMU
MOJIEKYJIaMHU?

32. Kakme cmocoObl aTOMHU3AIMKM HCIOJB3YIOTCS B aTOMHO-a0COPOITMOHHOM
aHanuse?

33. N3  Kakumx  OCHOBHBIX  Vy3JIOB  COCTOMT  aTOMHO-a0COPOLIMOHHBIN
criektpodoromeTp?

34. Kakue WCTOYHWKH U3IYyYCHHs] HWCIOJIB3YIOT B aTOMHO-a0COPOIIMOHHOM
cnektpodoromerpe? Kakum TpebOBaHUAM JOHKEH YIOBIETBOPSATh HICTOYHUK U3ITy4ECHUS?

35. Kakue MeToibl onpeesieHnss KOHIIEHTPAIUH BEIIECTB B paCTBOPE UCIIOIb3YIOT B
aTOMHO-a0COpOIIMOHHOM aHau3e?

36. HazoBute 00nacTi MpUMEHEHHsI aTOMHO-a0COPOIIMOHHOTO aHAJIN3a.

37. Tlouemy w™MeTon aToMHO-aOCOPOIIMOHHON CIEKTPOCKONUM TPAKTUYECKA HE
MCIOJIB3YIOT JISl OTIPECNICHUS IIETOYHBIX METAJIIOB?

38. MoxHO 1M METOAOM AaTOMHO-a0COpPOIIMOHHONW CHEKTPOCKONHUHU OIMPENeInuTh
OJIHOBPEMEHHO 2-3 3ieMeHTa B uX cMecu? UTo jy1st 3Toro HeooxoaumMo?

39. [Ilpuenure MPUHIUITHATBHYIO CXeMy aTOMHO-a0COpOIMOHHOTO
ceKkTpopoToMeTpa.

40. TloueMy TEpMHHBI «ONITUYECKAS INIOTHOCTHY M IIPOITYCKaHNE» B HEPEIOMETPUHU
YHOTPEOSIIOTCA € ONPEEICHUEM «KAXKYIIUECsH»?

41. Ha yeM ocHOBaHbI METO/bI HE(PETIOMETPUH U TYPOUTUMETPUU?

42. B kakux KOOpAMHATAX B METO/I€ HEGEIOMETPUH IPayuPOBOYHBIN rpauik MeeT
HEJIMHEWHBIN XapakTep? SIBAsSETCs JH 3TO MPENSTCTBUEM AJI HAXOXKICHHUS KOHIIEHTPAILUH C
€ro noMouip0? B Kakux KOOpAMHATAX MOYKHO MOJIYYUTh TUHEHHYIO 3aBUCHUMOCTb «CBOMCTBO-
KOHLIEHTpaLus»?

43. Tlouemy HedenmoMmeTpuuecKre H3MEpPEHHUs MPOBOIAT B MOHOXPOMATHYECKOM



cBere?

44, Kak cBs3aHbl MHTEHCHUBHOCTH CBETA, MPOIIEAIIET0 Yepe3 CYCIEH3UI0, C
KOHLIEHTpaluen aHaIM3UPYEMOr0 BEIIECTBA B METOIE TYPOUAUMETPUH?

45. Kakoe pacyeTHOE COOTHOIIIEHHUE JISKUT B OCHOBE HEe(DEeTOMETPHUUECKOTO METO/1a
aHanuza?

46. Kakue yclioBHS HYXXHO COONIOJATh JJid 0OecreYeHUs] HEOOX0AMMON TOYHOCTH
TypOUTUMETPUUECKUX U HEPEIOMETPUUECKUX ONpeIesIeHu?

47. Yto Ha3BIBAIOT JJIOMUHECLIEHTHBIM U3JTyY€HUEM U KaKOBa €ro npupoja?

48. CdopmynupyiiTe OCHOBHBIE 3aKOHOMEPHOCTU JTIOMUHECIICHIIUH.

49. Kakue BHIBI JIOMUHECIEHIIMM pa3IM4yaloT B 3aBHUCHUMOCTH OT CIoco0a
BO30YKICHHUS?

50. Yro Takoe dayopecrieHIus?

51. UYro Takoe KBAHTOBBIM BBIXOJ B JIIOMHHECIEHIIMM M KaK OH BIUSET Ha
YyBCTBHUTEJIBHOCTh aHAIM3a?

52. IlpuBenurte MPpUHIMIHAIBHYIO CXeMy IpHOOpa IJsi U3MEPEHUs WHTEHCUBHOCTHU
¢bayopecuenuu. C yeM cBsi3aHa HEOOXOAUMOCTh UCIIOJIb30BAHUS ABYX CBETOPUIBTPOB U TE
MX MECTO B cxeMme?

53. Ilouemy nyst usmepeHus: (HIyopecUEeHUUH HCIOIb3YIOT TOJNBKO pa30aBiICHHBIE
pactBops! KoHUeHTpanuel 1073...10 monbs/n u Menee?

54. Kak cBsi3aHa HHTEHCUBHOCTD (PIIyOpeCIeHIINU ¢ KOHLIeHTpauuen? Kakue npuembl
(I1yopecLeHTHOTO aHaIM3a OCHOBAaHbI Ha MCIIOIb30BAaHUM 3TOW 3aBUCUMOCTH?

55.Ha yem ocHOBaHBI IOTEHLIMOMETPUUECKHE METO/IbI aHau3a?

56.Kakas 3aBucumocTh Bblpakaercsi ypaBHeHueM Hepucrta? IlosicHuTe cMmbIch
BXOJISIIIIMX B HETO BEJIMYUH.

S57.Yto mpexacraBisitor coboit anektpoasl | u |l poma? IlpuBeaure mpumepsl 3THX
AIEKTPOJIOB.

58.Kakue (QyHKIMM BBIMONHAIOT WHAUKATOPHBIE SJCKTPOABI U KaKue — SJICKTPOIbI
cpaBHeHUsA? YKaxxuTe TpeOOBAHUSI, KOTOPbIE K HUM MPEAbIBISIOTCS.

59.TIpuBenuTe cxeMy yCTaHOBKH TSI IOTEHIIMOMETPUUYECKUX U3MEPEHU.

60.B yeM cymHOCTh MOTEHIMOMETpHUECKOTo ompeneneHus pH pactBopa? Kakwue
MHANKATOPHBIE AJIEKTPOJIbI MOT'YT OBITh HCIIOJIb30BaHbl AJis onpeaeneHust pH?

61.Kak yctpoeH crekisHHbIA diekTpon? Kak MOXXHO ompeneiauTh CTaHIapTHBIN
MTOTEHIMAJ 3TOr'0 JIEKTpoaa? YKaKUTE JOCTOMHCTBA U HEAOCTATKU CTEKJISTHHOTO 3JIEKTPO/IA.

62.KakoBbl OCHOBHBIE THUIIBI MOHOCEJIEKTUBHBIX 3JIeKTpooB? Kak OHM yCTpOEHbI?
Kakue uMeroT xapakTepucTuKu?

63.Ha3oBute COOTBETCTBYIOIIME TAapbl 3JEKTPOAOB U IMPUBEIUTE IPUMEPHI
MOTEHIIMOMETPUYECKOI'O TUTPOBAHUS C UCIOJIb30BAHUEM: a) PEAKIUN KUCIOTHO-OCHOBHOTO
B3aUMOJICUCTBUS; 0) peakuil OCaXACHUS; B) pPEaklMii KOMILJIEKCOOOpa30BaHMsI; T') pEaKIIHii
OKHUCJIEHUSI-BOCCTAHOBJICHHUS.

64.Kakue Bubl MOTEHIMOMETPUU UCTIONB3YIOTCS B aHAJIM3€ U Ha YEM OHM OCHOBAHBI?

65.3MepeHne Kakoro CBOMCTBA JICKHUT B OCHOBE KOHAYKTOMETPHUYECKOTo aHanu3a? B
KAaKUX €IMHUIIAX 3TO CBOMCTBO U3MEPSAETCA U C MOMOIIBIO KAKHX YCTPONUCTB?

66.Kakue cBOiCTBa B KOHAYKTOMETPUHU MIPUHATO 0003HAYATH CUMBOJIAMH C U 1?7

67.Kak  mpakTHUecKM  ONPENENAIOT  KOHLEHTPALHI0  METOIOM  MPSAMOii
koHAykToMeTpun? [louemy B OCHOBHOM HCHONB3yeTCs Tpadudeckuil myTs pemenus? Kakoi
BUJ UIMEET IPayupOBOYHBIN rpaduk?

68.OxapakTepu3yiiTe OCHOBHBIE Y3JIbI MpUOOpa Ui KOHAYKTOMETPUYECKOTO



TUTPOBAHUSL.

69.1300pa3ute 1 00BSICHUTE XOJT KPUBOU TUTPOBAHUS CMECHU CUITLHOM U C11a00M KUCIIOT
IEJI0YBIO0 (Ha JTFOOOM KOHKpETHOM npuMepe). Kak HaliTh 00BEeMBI, TIOMIEIIHE Ha TATPOBAHUE
Ka)XJI0T0 U3 KOMIIOHEHTOB?

70.Kak HaxoJsT TOYKY 3KBMBAJICHTHOCTH, €CJIM HAa KPUBOW TUTPOBAHUS HET YETKO
BBIPAKEHHOTO M3JIoMa?

71.Kakoif MeToJ] KOJIMYECTBEHHOTO aHaIM3a Ha3bIBACTCS KyJIOHOMETPUEH?

72.Kakue 3aKOHBI JIEKaT B OCHOBE KYJIOHOMETPHUH?

73.B dyem pasznuyre METOJOB MPSMOM KYJOHOMETPUU M KYJIOHOMETPUUYECKOTO
TUTPOBAHUS?

74.TlpuBeauTe MNPUHIUINUAAIBGHYI0 CXEMY YCTaHOBKH IS KYJOHOMETPHUYECKOTO
TUTPOBAHUSI.

75.T1Io xakOMy 3aKOHY M3MEHSETCS CHJIa TOKAa B XOJ€ MPSMOTO KYJTOHOMETPUUYECKOTO
onpenencHusa? [IpuBeauTe mpuMepsl MPSAMBIX KyJTOHOMETPUUIECKUX OTPEICTICHHM.

76.HazoButre Hambosiee pacIpOCTPAHCHHBIE CHOCOOBI (UKCHUPOBAHHUS TOYKH
HKBUBAJICHTHOCTH B KYyJJOHOMETPUUYECKOM TUTPOBAHHH.

77.YKaxuTe JOCTOMHCTBA U HEOCTATKU KyJTOHOMETPHUECKUX METOOB aHAJIH3a.

78.Yto nmexuT B OCHOBE Mosisiporpaduueckoro Meroaa ananuza? Kakue cymecTByroT
Pa3HOBUIHOCTH moJisiporpaduun?

79.Kakoii Tok Ha3bIBaeTCs NpeeabHbIM (TudPy3nOHHBIM)?

80.Kakue TpeOoBaHUS TPEABSABISAIOTCS K  HUHIMKATOPHBIM  DJIEKTPOJaM B
nosisiporpadun?

81.KakoBbl JIOCTOMHCTBA W HEIOCTAaTKH PTYTHOTO KamleJIbHOTO JJIEKTpoda U
MUTATUHOBOTO BPAIAIOIIEeToCs dIeKTpoaa?

82.Kaxkue »5eKTpo/ibl CpaBHEHUS UCTIOIB3YIOTCS B MOJsiporpaduu?

83. 1151 wero HeoOxoauM B mossiporpaduu GOHOBBIN SJIEKTPOTHUT?

84.KakoBa CyIIHOCTb U TEOPETHYECKHE OCHOBBI aMITIEPOMETPHUUECKOTO TUTPOBAHUS?

85.Uto oOmiero u Kakhe pa3auuus MEXAY aMIEepPOMETPUYCCKAM THTPOBAHHUEM U
nosisiporpadueii?

86. KakoBel 005acTi TpUMEHEHHUS, JIOCTOMHCTBA M  HEJOCTAaTKH  METOJIOB
azIcopOIIMOHHON XpomaTorpadun?

87. Kakue TpeGoBaHUs MPEABABISIOTCS K agcopOeHTaM u pactBoputensim? HazoBute
HanboJiee pacnpoCTpaHEHHBIE PACTBOPUTEIHN U aJCOPOCHTHI B KUIKOCTHO-aJCOPOIIMOHHOMN
xpomarorpaduu.

88. Kakue CIIOCOOBI OPUMEHSIIOT A onpeneneHuss  AhPEeKTUBHOCTH
XpoMaTorpaduuecKux pa3aeacHui?

89. KakoBel 00siacTH TPUMEHEHUS, JHOCTOMHCTBA M HEIOCTAaTKH METOJOB Ta30BOM
xpomarorpaduun?

90. Kakue TtpeOoBaHUs TPEABABISIOTCA K JKUAKONM (a3ze B Ta30-KUJIKOCTHOM
xpomatorpadun? Kakue BemiecTBa HCIONB3YIOT B KAa4e€CTBE JKUAKOW (pa3bl, B KadueCTBE
TBEPAOTO HOCUTEIIS?

91. IlpuBeauTe TNpUMEPHl AHATMTHYCCKUX OIPEACICHHA METOJaMH OCaJ0YHON u
pacnpenenuTeabHOM XpoMaTorpaguu Ha Oymare, YKaKUTe OCHOBHBIE CIIOCOOBI M3MEpEHUM
MIPY KOJIMYECTBEHHBIX OMPEICIICHUSX.

92. KakoBbl 00jacTu NpPUMEHEHHs, JOCTOMHCTBA M HEIOCTATKH a) TOHKOCJIOWHOM
xpomatorpaduu; 6) ocamouHoi XpoMaTorpapuu; B) HOHOOOMEHHOI XpoMatoprpagpuu?

93. JlaiiTe  ompeznelnieHHEe  MOHATUSM  «KAaTHOHUT» W «aHWOHHMT».  Kakue



(yHKIIMOHATIBHBIE TPYIIIBI OHU COAEPIKAT?

94. KakoBo ctpoenne katmonuta KV-2? Kak mpoucxomst mporecchl oOMeHa u
pererepanuu katnonnta KY-2?

95. Kak npoBoauTCsi BEIOOp ONTHUMAJIBHBIX YCIOBUIM (DOTOMETPUUYECKUX OIpeIeIICHUI:
a) JUTMHA BOJIHBI; 0) TOJIIIMHA CBETOMOTJIONIAOIIETO CJI0s (KIOBETHI); B) KOHIICHTPAIIUH.

96. OT KakMX OHKCIEPUMEHTAIbHBIX YCJIOBUH 3aBUCUT TOYHOCTH HM3MEPEHUS
ONTUYECKOU MIOTHOCTU MYTHBIX PacCTBOPOB?

97. HazoBute npuMepsl HepeIoMEeTpUUECKUX U TYPOUTUMETPUUECKUX ONpeIesIeHU 1
YKaXUTE YCIOBUS MIPOBEACHUS aHAINU3a.

98. HazoBute (QakTopsbl, BIUSIIONUME HA HHTEHCUBHOCTH JIIOMUHECIICHIU Y.

99. IlpuBenuTe MpUMeEphl KAYECTBEHHBIX OMPEICICHUN METOJOM JIIOMUHECLICHIIUU B
TEXHUKE, CEIbCKOM XO35UCTBE, MEAUIIMHE U T.[.

100. VYkaxure AOCTOMHCTBA, HEAOCTATKHM M OOJACTH MPUMEHEHHS] METOAA MPSMOM
MOTEHIIMOMETPHH.

101. B kakux KOOpIWHATaX CTPOAT KPUBBIE MOTCHIMOMETPUYECKOTO THUTPOBAHUS?
Yem 00ycnoBIUBaETCS BEIOOP KOOPAUHAT?

102. Kakue  ompeneneHuss  HEBO3MOXHO  BBIIOJHUTH ~ METOJOM  TMPSIMOM
KOHAYKTOMETPUHU: a) ONPEJCJICHHE KauecTBa IUCTWUIMPOBAHHOW BOJbI; 0) coaepKaHMs
HATpUs U KaJlus B MOPCKOM BOJIE; B) OOIIEro coAepk aHUs IpUMecel B TEXHUUECKON CEpHOM
KHCJIOTE; T') OOIIEro COAepKaHus CoJieil B MUHEpabHbIX BoAax? OTBET MOSCHUTE.

103. Kakue wu3 mnepeuyuciIeHHBIX JOCTOMHCTB CJEIYyeT OTHECTHU K METOLY
KOHAYKTOMETPUYECKOTO TUTPOBAHUS: a) BBICOKAs TOYHOCTh; 0) BHICOKAs! YyBCTBUTEIBHOCTB;
B) BO3MOKHOCTh TUTPOBAHMSI MyTHBIX M OKpAIICHHBIX PACTBOPOB; I') BO3MOKHOCTh aHAJIM3a
cMecel AByX BelllecTB 0€3 MpeIBAPUTEIBLHOTO Pa3/iesieHUs; 1) BO3MOXHOCTh TUTPOBAHHUS B
MPUCYTCTBUH MOCTOPOHHUX JIEKTPOIUTOB?

104. B dYeMm CyImHOCTh BBICOKOYACTOTHOTO THUTpoBaHUsA? KakoBbl ocoOeHHOCTH
M3MEPUTENILHOM anmapaTypbl BBICOKOYaCTOTHOTO TUTPOBAHUS?

105. Kaxkwue Buabl KOHAYKTOMETPUHU UCTIOIB3YIOTCS B aHaN3e?

106. KakoBbl BO3MOXKHOCTH TOJIIpOrpaduu MpU aHAIM3€ OTACIBHBIX BEUIECTB M MX
cmecein?

107. Kakwue BermiecTBa MOXKHO OIPENEIUTh AMIIEPOMETPUIECKUM TUTpoBaHUuEM? THIIbI
KPHUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUS.



OO6pa3err FK3aMeHAIMOHHOTO OMIeTa
HoBocudnpckuii rocyiapcTBeHHbI arpapHbIid YHHBepPCHTET

ArpoHomMHYecKuil hakyabTeT YTBEPXIAIO
3aB. kadenpoit XuMuu

DK3aMeH 110 JUCHUIIIINHEC

PDu3uKo-xuMHYECKHE METOAbI UCCTICI0BAHUA T.U. bokoBa
Buier Ne 1

1. OO6mmas xapakTepuCTHKa (HU3UKO-XUMHUICCKAX METOJIOB MCCIICTIOBAHUH.
2. MeTtoapl ra3oBoii xpomarorpaduu; oOmas XapakTepUCTHKa, OO0JacTH TPUMEHEHHs, OOCTOMHCTBA H
HEJOCTAaTKH.
3. Uro o6miero u Kakue pa3iuars MeXTy aMIIEpOMETPUIECKIM TUTPOBAHUEM U TOJsiporpadueii?
4, PaccuuTaiiTe Maccy MeTasia, BIJSTUBILETO P AIIEKTPOIU3E XJIOPHUIa MEH, €CJIM N3BECTHO, YTO CHJIA TOKA
paBHa 5 A, a BpeMs Tiporiecca 5 9acos.
5. 115t HeenmoMeTpUIecKOro ONpeAesICHUs CBUHIIA B IPOMBIIIUIEHHOM pacTBope 10 MII ero MOMeCTHIIN B MEPHYIO

k0s10y Ha 100 M1, mpubasmm pactop KoCrO4 1 oBenu 10 METKU AUCTUIMPOBAaHHOM Bool. Kaxkyiascs onTudeckas
IJIOTHOCTH Toiy4deHHo# cycnieH3nu PbCrO4 cocrasma 0,19. [lnia ctaHmapTHEIX pacTBOpoB, comepxamux 10, 8, 6, 4 u
2 mr Pb B 100 M1 ¥ B Te€X k€ YCIOBUAX KaXKYINAsACS ONTUYECKas IIOTHOCTh cocTaBwmiia coorBercTtBeHHO 0,10; 0,15;
0,21; 0,30 u 0,40. OnpeenuTe KOHIICHTPAIIMIO CBUHIIA B IPOMBIIIJICHHOM pacTBOpe (MI/MII).

DK3aMeHaTop 1O.U. KoBainb

Kpurepun BbicTABJIEHUS IK3AMEHANUOHHON OTMETKHU:

«omau4Ho» BBICTABIIACTCA CTYACHTY, €CJIM OH I‘J'IY6OKO " IIPOYHO YCBOHII HpOFpaMMHLIﬁ MaTrepuall,
HUCUYCPIBIBAIOIIC, MOCICAOBATCIBHO, YETKO U JIOTHUYCCKHU CTpOfIHO €ro usjaracrt, ymMme€T TCCHO YBA3LIBATH
TEOpHULO C HpaKTHKOﬁ, CBO6OI[HO CIIpaBJIACTCA C 3aJjladyaMHu, BOIIpOCaMU W APYrMMU BHIaMH ITPUMCHCHUA
3H&HHI>1, IpHUYEM HE 3aTPYAHACTCA C OTBETOM IMPU BUIOU3MCHCHUHN SaﬂaHHﬁ, HCIIOJIB3YCT B OTBETC MaTCpUall
MOHOFpaCI)quCKOﬁ JIMTCPATYPHbI, IPAaBUIILHO 000CHOBBIBAET MPUHATOC PCHICHUC, BJIAACCT pa3HOCTOPOHHUMUA
HaBbIKaMU U MMPpHUEMaMU BBIIIOJIHCHUA MMPAKTUYCCKUX 3aj1ay.

«xXopouio» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUAJl, TPAMOTHO U IO CYIICCTBY
nu3jaract €ro, HE OOIMyCKasd CYHICCTBCHHBLIX HC TOYHOCTEH B OTBETE Ha BOIIPOC, NpPaBUJIIBHO NMPUMCHACT
TCOPCTUYCCKHUC IIOJIOKCHUA IIPU PCHICHUUN IPAKTUYCCKUX BOIIPOCOB M 3aJad, BJIAACCT HeO6XOI[I/IMLIMI/I
HaBbIKaMU U TPpUEMaMH UX BBIITOJTHCHUA.

«ydoeﬂemeopumeﬂbHo» BBICTABJIACTCA O6y‘{aIOH_I€MYC$I, €CJIM OH UMECCT 3HAaHHUA TOJBKO OCHOBHOI'O
mMmarcepuajla, HO HC YCBOUWII )IeTaJ'IefI, ACMOHCTPUPYET HETOYHOCTH, HCEAOCTATOUYHO IIPABUJIBHLBIC
(bOpMy.HI/IpOBKI/I, HapyIICHUA JIOTUYECKOH NOCJICA0BATCIIbHOCTU B H3JIOKCHUU IMPOTrpaMMHOI0 Marcpuajia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIITOJIHECHUH ITPAKTUYCCKHUX pa60T.

«HCYOOBJICTBOPUTCIBHO» BLICTABJIACTCA 06yqa}omeMyCS{, KOTOpBIfI HE 3HaeT 3HAYUTEIBLHON 4YacTu
IIporpaMMHOIO Matepuajia, AOIYCKACT CYIICCTBCHHLIC OImMOKHU npu €ro Mn3J0KCHUHU, HCYBCPCHHO C
OOJIBIINMU 3aTPYAHCHUSAMU BBITIOJIHACT NPAKTUICCKUC pa6OTLI.



3AJTAHUA JJ1s1 ONPEAEJEHUA YPOBHA C@OPMUPOBAHHOCTH
KOMIIETEHI MU 11O JUCHUIIJINHE

3aganus 1Js onpeneJeHust ypoBHsi chOPMHPOBAHHOCTH
kommnetrenuuu OITK-2

1. Koaddunment pacnpeneneHus Handoiee 3aBUCUT OT:
a) cocTaBa pacTBOpUTEIIS; 0) crioco0a MPOSIBICHHSI XpOMAaTOTPaMMBI; B) COCTaBa CMECH.
Otsert: a

2. MexaHu3M pa3JiesieHlss CMECH METOI0M OyMasKHOM XpoMaTorpaduu:
a) 0caJi0YHbIi; 0) FOHOOOMEHHBIH; B) pacipeaenTuTeIbHBIN.
OtBer: B

3. Ilpu pa3aenenuu cMecu MeTo/1aM BOCXOsIIIEl XpoMaTtorpaduu. ...
a) pacTBOPUTENH MOMEIIAIOT B BEPXHIOIO YaCTh KAMEPHI;

0) pacTBOpPHUTENH TOMELIAIOT B HIDKHIOO YaCTh KaMephl;

B) CMECh HAHOCST B LIEHTp Oymaru.

Otsert: 0

4. [Tocne ynaneHus ICTOYHUKA BO3OYKICHHUS IPEKPAIACTCS KPATKOBPEMEHHOE CBEUCHUE,
Ha3bIBaEMOE. ...

a) pryopecuennueii; 6) XeMUITIOMUHECIICHIIMEH; B) TPUOOTIOMUHECIICHITHCH.

OTtBeT: a

5. YCTpOUCTBO MOIAPUMETPA OCHOBAHO HA. ... CBETOBBIX Jy4eH:
a) moJsipu3anuu; 0) MPeJIOMIICHUH; B) TIOTJIOIICHUH.
OtBer: a

6.B HHaMeHHO'(I)OTOMeTpI/ILICCKOM AHAJIN3EC U3MEPSACTCA

7. OCHOBOITIOJIOKHUKOM XpOMaTOl"pa(bI/I‘{eCKI/IX MCTOHOB PA3ACICHUSA SABIISACTCA

8. OcHOBOM 0caauTeNbHOM XpomMaTorpaduu sSBIsIETCs
9. Ontuyeckas IIOTHOCTH pacTBopa paBHa 0,37. Ceronpomnyckanue (%) paBHO

10. IIpu pacnpocTpaHeHUU PACTBOPUTEINS MO IJIACTUHY Ha 10 CM KOMIIOHEHT yIaiseTcsi OT JUHUU
ctapta Ha 5 cM. KoaddunmeHT pacnpeneneHus npu 3T0M paBeH -




3amaHus 1Js onipenejeHusi ypoBHsi cOPMHPOBAHHOCTH
komunerennuu OITK-5

1. IlpenMytiecTBO MOTEHIIMOMETPHUIECKOTO METO/Ia AaHATTN3a COCTOUT B BO3MOXHOCTH. . ..
a) ONpEe/ICIICHNST HECKOJIBKUX BEIIECCTB B CMECH 0€3 IPEIBAPUTEIILHOTO Pa3/ICIICHHUS,

0) IPUMEHEHHUS IBYX Pa3HBIX JIEKTPOIOB;

B) TUTPOBAHMS TOJBKO OJHOTO BEIIECTBA B CMECH.

OTBeT: a

2. B xauecTBe ra3a-HOCUTEIS MOKHO HCIIOIH30BATh:
a) XJ10p; 0) KUCIIOPO; B) TEIHIA.
Otger: B

3. brok xxuaKocTHOTO Xpomarorpada, peryIupyroi ypoBeHb aHAIUTHYSCKOTO CUTHATIA!
a) KOJIOHKA; 0) TepMOCTAT; B) JIEKTPOHHBIN YCUIUTEIb.
OtBer: B

4. 3akoHunTe (OPMYIMPOBKY: MPHU KOJIWYCCTBCHHOH OOpaOOTKE pEe3yNIbTaTOB aHAIN3a METOJIOM
BHYTPCHHETO CTaHAapTa yYUTHIBAIOT

5. YcrpoiicTBo pedpakTroMeTpa OCHOBAHO Ha SIBJICHUH
a) ONTHYECKAsi aKTUBHOCTD BEIIECTBA; 0) MOJHOE BHYTPEHHEE OTPAKECHHUE;
B) MpeJOMJICHHE JTy4ya CBETa Ha TPaHUIIE pasjiena IBYX Cpe/l.

6. Jlyist HedenoMeTpruIeCcKoro onpeaeaeHus cepedpa (oOpa3oBaHHs KOJUIOUIA)
MIPUMCHSICTCS

7. HpI/I XpOMaTOFpa(bI/IpOBaHI/II/I Ha 6YM8.1"6 napamMmeTpomM KOJIMYCCTBCHHOI'O aHalIn3a
SABIIACTCA

8. Ilpu HegocTaTOYHOW repMeTH3aluu XpoMaTorpapuyeckol KaMephl:
a) paCTBOPUTEIb UCHIAPSIETCS C TTOBEPXHOCTH TIIACTHUHBL;

0) MPOUCXOIUT HE TIOJIHOE MPOSBIIEHNE KOMIIOHEHTOB;

B) COPOEHT OChITIaeTCs C MIACTUHBI.

Otser: a

9. ATOMHas CIIEKTPOCKOIHSI — METO/bI aHATTN3a, OCHOBAaHHBIE

10. ®oTromMeTpuyeckre METOAbI OCHOBAHBI HA:
a) MOTJIOIIEHUH cBeTa; 0) paccessHUU CBETE; B) UCIYCKAaHUU CBETA.
OtBer: a

Kpurepuu onenku:
- OLICHKA «OMJUYHO» BBICTABIISIETCS CTYIEHTY, €ci BbINoJHEHbl 85—100 % mnpennoxkeHHbIX

3ananuii (Oonee 9 3amanmii);

- OLEHKA «XOPOUL0» BBICTABIISIETCSI CTYICHTY, €CITU BBIOTHEHBI 75—84 % MpeayioxKeHHBIX 3alaHUI
(8-9 3anmanwmit);

- OUCHKA «YO08IemMEOpPUMENbHOY» BBICTABISACTCS CTYIEHTY, eciu BbINONHEHBI 60 —74 %

MPEAJIOKEHHBIX 3a/1aHnid (6—7 3amanui);
- OIICHKA «HeYO0081emE80PUMeIbHO» BBICTABISIETCS CTYICHTY, €CJIA BRITOTHEHBI MeHee 60%
MPEeIJIOKEHHBIX 3a/1aHnid (MeHee 6 3a1aHuii).



JIJ1s1 BBITIOJIHEHUSI CEMECTPOBOIl KOHTPOJILHOI padoThI HCIOJIb3YeTCH:

1. ®usnko-xuMHYeCKHe METOAbl HCCAeTOBAHMS: 33a4d W YINPAKHCHHUS IS
BBITIOJTHEHHSI KOHTPOJIBHBIX padboT / HoBocuO. Toc. arpap. yH-T; ArpoHoM. dak.; cocT.: FO.U.
Kosans. — HoBocubupck: UL «3omnotoii konocy, 2022. — 54 c. (ounas popma o0yueHus)

Pa3memenue pecypca: http://nsau.edu.ru/file/42111/

JocTym: orpaHUYEHHBIN

2.  (DOuU3MKO-XHMHUYECKHE MeTOJbl WCCAECTOBAHMA: 33a4d U YIPAXKHCHHS IS
BBITIOJTHEHHUS] KOHTPOJBHBIX padoT / HoBocuo. roc. arpap. yH-T; ArpoHoMm. ¢ak.; coct.: FO.1.
Kosaib. — HoBocubupck: UL «3o0m0toit konocy, 2022. — 66 c. (3aounas hopma 00yueHus)

Pa3memenue pecypca: http://nsau.edu.ru/file/108361/

JlocTyn: orpaHUYEHHBIN

CocTaBuTenb 10.U. KoBaib
« » 20 T.

MATPHUIIA COOTBETCTBUS KPUTEPUEB OIIEHKHA YPOBHIO CPOPMHUPOBAHHOCTH KOMIETEHIIMI

Metoanyeckue MaTepuaJibl, ONpeae/siiouue NPoue1ypy OeHMBaHUs 3HAHUH, YMEeHHNi, HABbIKOB M (MJIM) ONbITA
AesITeJIbHOCTH, XapaKTePH3YIOLIUX 3Tanbl GOPMUPOBAHUA KOMIETEeHIU A

Kpurepun oneHkn | VpoBens chopMHPOBAHHOCTH KOMIICTEHITHI

OneHka no nATHdANJILHOM cUcTEMe

«OTIMYHOY» «BpICOKH YpPOBEHbY
«Xopouio» «ITOBBIIIEHHBIN YPOBEHb)»
«Y 1OBJICTBOPUTENEHOY «IToporoBslii ypoBEeHb»
«HeyznoBieTBopuTENEHOY «He nocrato4HsIiiy

O1eHKa 1Mo CHCTEME «3a4€eT — He3a4yeT»
«3a4TeHO» «JlocTaTouHbBIN
«He 3auTeHO» «He nmocraTouHbI»

1. IMonoxenne «O OaibHO-peHTHHrOBOM cucteme arrectanuu crynentoy: CMK ITHJ] 08-01-2022, BBeneHo npukaszoM OT
28.09.2011 Ne371-0O (http://nsau.edu.ru/file/403: pexum mocTymna CBOOOIHBIN);

2. [Monmoxxenune «O MPOBEAECHUH TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOUHOH aTtTecTanuu odydaromuxcs B PI'bOY BO HoBocnbupckwmit
I'AY»: CMK ITH/] 77-01-2022, BBeneHo B aeiictBue npukazom ot 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pexum
JIOCTyTa CBOOOIHBIN );
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