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IMacmopr

(oH1a OLIECHOYHBIX CPEACTB

Kon xonTpOonupyemoit

No KonTponupyemsbie pa3ieins! (TEMBbI) HaumenoBanue
KOMITETeHITUN
n/m JUCITUTLTAHBI OILIEHOYHOT'O Cpe/CTBa
(unu ee yacTH)
1 BBenenue B (U3MKO-XMMHYECKHE METOJIbI OIIK -2 KoHTpoJsibHEIE BOTIPOCHI
" | mccnemoBaHUA OIIK -5 Tecr 1
Pazoen 1. Xpomamozpaghuueckue memoowt ananusa
[puHIHATTE XpomatorpapuIecKkoro
o | PasieleHus BELLECTB. Knaccudukamnust wu OIIK -2 Konnoksuym 1
" | obmacT MPUMEHEHUS XpOMaTOTrpapuICCKUX OIIK -5 Tect 1
METOJIOB
3 lazoBas xpomatorpadus: KiaccuuKaIus OIIK -2 Konnoksuywm 1
" | MeTo0OB OIIK -5 Tect 1
OIIK -2 Kommoxsuywm 1
4 | MeToabl )KUAKOCTHOM XpoMaTorpauu
ABTRIA P pad OIIK -5 Tecr 1
Pazoen 2. Cnekmpockonuyueckue memoovl anaius
OCHOBBI  CIIEKTPOCKOIIMYECKUX  METONIOB
5. | amammsa P Knaccnq)nxaﬂm OIIK -2 Komnowsuym 2
' ' 1 OIK -5 Tecr 2
CHEKTPOCKOMMYECKUX METOJIOB
Metonpl  aTOMHOW W MOJEKYJISPHOM OIIK -2 Komnoksuym 2
6.
CIIEKTPOCKOITHHI OIIK -5 Tect 2
7 CylHOCTh METOJOB MAacC-CIEKTPOMETPUU U OIIK -2 Konnoksuym 2
" | pe30HaHCHOM MarHUTHOM CIIEKTPOCKOITUU OIIK -5 Tect 2
Pazoen 3. Inexmpoxumuueckue memoovt anaiusa
CyIIHOCTh  AIEKTPOXUMHUYECKHX METOIOB
g | amammza. OcHOBHbIE MOHATHS. OIIK -2 Komnmoxsuym 3
" | Knaccugukanus 3NEKTPOXUMUUYECKUX OIIK -5 Tect 3
METOJIOB aHaJIH3a
9 CylmHOCTh METOJOB MOTEHIUOMETPUU U OIIK -2 Konnoksuywm 3
" | KYJIOHOMETPHH. OIIK -5 Tect 3
10 Meronbl BOJIbTAMIIEPOMETPUU OIIK -2 Komnmoxsuym 3
" | KOHAYKTOMETPUHI OIIK -5 Tect 3
OIIK -2
11 | Dx3amen Bonpocs! k 3k3ameny

OIIK -5




TEKYIIHU KOHTPOJIb YCIEBAEMOCTHA

Bomnpocsl 1J151 KOJJIOKBUYMOB, cO0ece10BaHUSA

KOHTpOJ'II)HI)Ie BOIIPOCHI

Tema «BBenenue B GpU3NKO-XUMUYECKUE METOIbI UCCIIETOBAHMSD)
Kakne MeTonpl aHanu3a Ha3bIBAIOT HHCTPYMEHTAIBHBIMU U [TOYEMY ?
Kakue ocHOBHBIE TPYTIIBI (PU3NKO-XUMUYECKUX METO/I0B aHaIn3a Bl 3HaeTe?
YTo Takoe aHaTUTUYECKUI CUTHAIT?
Yro Takoe 3Tanon?
Kakune w™eroasl mpsiMmoro wusMmepeHus Bel 3Haere? JlaiitTe UM KpaTKyro
XapaKTEPUCTHKY.

agbrwnE

Bonpocs! 1 TUIIOBBIE 3a/1aHUs K KOJUIOKBUYyMaM 1, 2, 3

Paznen 1. Xpomatorpaduueckue METObl aHAINU3a

1. B ueM cymHoCTh XpoMaTorpaguueckoro pa3aesieHus o METOAy: a) Ira30-aJcopOLUOHHON
xpomatorpaduu; 0) razo-KUIKOCTHON XpoMaTorpaduu; B) paclpeIeIuTeIbHON KUAKOCTHO-
KHUJIKOCTHOM XpomMaTorpaduu; Tr) OCaZoyHOW XpomaTtorpaduu; 1) TOHKOCJIOHHON
xpomatorpadun; €) HFOHOOOMEHHON Xpomatorpadun?

2. KakoBbl 001acTu IpUMEHEHUs, JOCTOMHCTBA M HEIOCTAaTKH METOJIOB aJCOPOLIMOHHOMN
xpomarorpaguun?

3. Kakue TpeboBaHus NpeabIBIAIOTCS K ajicopOeHTaM U pactBoputessam? Hazosure Hanboee
pacnpoCTpaHEHHbIE  PACTBOPUTENIM W aJCOPOEHThI B  KHUJKOCTHO-3JCOPOIMOHHOM

xpomatorpaduu.

4. Kakue crnocoObl NPUMEHSIOT AJisi omnpeaesieHus 3PQGEeKTUBHOCTH XpOMaTOrpapuyecKux
pa3aesieHuit?

5. KakoBbl 00yacTd TNpPUMEHEHHs, JOCTOMHCTBA M HEAOCTAaTKHM METOJOB Ta30BOMU
xpomarorpadun’?

6. Kakue TpeboBaHMs MPEaBABISIOTCS K KUAKON (haze B ra30->KUIKOCTHOM Xpomatorpapuu?
Kaxkue BemecTBa UCMONB3YIOT B KAUE€CTBE JKUJKOU (Da3bl, B KAUECTBE TBEPIOTO HOCUTEIIS?

7. HaiiTe ompenenieHUs CIEAYIOIIMX MOHATHUI: a) BhICOTa XpoMmaTorpaduyeckoro muka; 0)
HIMPHUHA XpoMaTOrpauyecKkoro nuka; B) MPUBEACHHBIN yIepKUBAEMbI 00beM; T') 00Ul
YAEPKUBAEMBI 00BEM.

8. B dyem CyIIHOCTh KadyeCTBEHHOTO XpomaTorpaMyeckoro aHajgum3a IO BEJIMYHHE
yAepKuBaeMoro oorema?

9. B yeM CymHOCTh METOJIOB KOJWYECTBEHHOTO aHaiM3a: a) abCOMIOTHOW KalauOpOBKH; O)
BHYTpPEHHE HOpMau3aluuu (HOpMUPOBKH); B) BHYTPEHHETO cTaHAapTa’?

10. B uem cymHoCTh HOHOOOMEHHOM XpoMaTorpadun?

11. B yem cymHOCTh pacnpenenutenbHoi xpomarorpadun Ha Oymare? Jlaiite onpenenenue
Rs.

12. Ha yeM OCHOBaH Kauye€CTBEHHBI aHAJIM3 METOJAMHU OCAJOYHON U paclpeleUuTeIbHON
xpomarorpaduu Ha Oymare?

13. TlpuBeauTe mnpuUMEpbl aHATUTUYECKUX OMNPEACICHUA METOJaMH OCaJ04YHOM U
pacnpenenuTenbHOM XpoMaTorpaguu Ha Oymare, YKaKUTe OCHOBHBIE CIIOCOOBI M3MEpPEHUM
P KOJIMYECTBEHHBIX OMPEICIICHUSX.



14. KakoBbl 007acTM TNPUMEHEHHUS, JOCTOMHCTBA M HEIOCTaTKM a) TOHKOCIOWHOM
xpomatorpadun; 6) ocagouHoi xpomaTorpaduu; B) HOHOOOMEHHOUW XpoMarorpahun?

15. JlaiiTe ompeneneHUe MOHATUAM «KATHUOHUT» U «aHUOHUT». Kakue (yHKIMOHAIbHBIE
IPYIIbI OHU COIEpPKAT?

16. KakoBo ctpoenue karnonura KY-2? Kak npoucxoast mpoueccsl 0OMeHa U pereHepanuu
karnonuta KY-2?

17. Yto u3 cebs npeAcTaBisiioT aM(pOTepHbIe HOHUTHI — aM(pOIUTHI?

18. Ot xakux (paKTOpOB 3aBUCUT HOHOOOMEHHAsI CTIOCOOHOCTH HOHUTOR?

19. 3nauenus Ry npu xpomarorpapudeckoM pas3ieJeHHH HOHOB Ha Oymare B cpejie OyTaHoza,
HaceimeHHoro 2 M pactBopom HCI cocrasnstor: Cd — 0,6; Zn —0,6; Bi — 0,5; Al - 0,1; Co —
0,0. Kakue n3 MOHOB HE MOTYT OBITh YETKO UJEeHTU(UIIMPOBaHbI u3cMecH: a) Zn, Al, Co; 0)
Cd, Zn, Co; B) Bi, Al, Co?

20. Yepes kononky, coaepxkamryto 10 r katuonuta, nponyctunu 250 mu 0,1 M pactBopa
ZnSO,. BreiTekaromuii U3 KOJOHKUA PacTBOp coOupaau mopuusMu mo 50 MII U B Kaxaou
MOPIIMM  OTPENESIM  COACpKAHUE MOHOB IMHKA. [lomyunmnu cremyroniue 3HAYCHUS
KoHreHTparuit (mosp/im): 1 —0,01; I1—0,034; 111 —0,045; 1V —0,061; V — 0,062. Onpenenure
MOJIHYIO TUHAMUYECKYI0 €eMKOCTh KATUOHUTA (MOJIB/T).

21. JIlHS KOJIMYECTBEHHOTO OIPEACIICHUS aMHUHOYKCYCHOM KHCJIOTHI B aHAJU3UPYyEMOM
oOpas3lie UCOIb30BAIIM METO TOHKOCIIONHOM XpomaTorpaduu. s cTanAapTHEIX 00pa3LoB
MOJTyYEHBI CIEAYIONINE PE3YIbTATHI:

Komnnenrparus amuHoykcycHoi kucaotsl, Mkr/0,01 mur | 5,0 | 10,0 | 15,0

[Tnomaas maTHa, MM? 14,1 | 23,6 | 36,2

Jl1st mocTpoeHust KATMOPOBOYHOTO Irpauka UCIOIb30BaHa 3aBUCUMOCTb TUIOIIAIH MSATHA OT
KOHIIEHTpAalluu aMUHOYKCYCHOM KucnoTel. HaBecky maccon 1,008 r pacTBopuian B MEpPHOU
kon0e BMectumocThio 100 mit. 3atem 0,01 mu pactBopa xpomatorpaduposanu metogom TCX
¥ HOJy4MJIM NATHO Iuiomansio 18,6 mMm?. Omnpemenure MaccoBYIO JOII0 aMHHOYKCYCHOM
KHUCJIOTHI B aHAIM3UPYEMOI1 HABECKE.

22. Ilpu anamuze wmeromom TCX mneHraxiopdeHona B CTOYHOM Boae w3 1 1 ero
skcTparupoBanu 20 M metpolieiiHoro 3¢gupa. IKCTpakThl ymapuBanu no 0,1 mu. 3arem
KOHIIEHTPUPOBAHHBIA SKCTPAaKT M TPU CTAHAAPTHBIX pacTBOpa C KOHIIEHTpalMein
nenrtaxyuopdenona 0,1; 0,05; 0,01 M nanecnu Ha xpomaTtorpadudeckyro iacTuaky. [locme
XpoMaTorpagMpoBaHKs IOJy4eHbl MATHA IUIOmAanslo S1=35 Mm?, S,=17 mMm?, Sz=14 MMm?,
S,=28 Mm?. OrnpeienrTe MOISPHYIO KOHIEHTPALUIO NEHTaXI0p(EHO0Ia B CTOYHOM BOJIE.

23. ITpu xpomarorpaduu 5 MKIT CTaHAAPTHBIX PACTBOPOB BAJIEPUAHOBOM KHCIIOTHI C MACCOBOM
xoHLeHTpamueir § - 104 16 - 104 23 - 104 32 - 10% 40 - 10 mMr/mMa moayYwiInd HHKH
COOTBETCTBYIOIIEH BBICOTHI 12, 23, 37,49, 61 mMm. /{15 onpenesieHus CoiepKaHusl KUCIOTHI B
oOpa3s1ie JIeKapCTBEHHOT0 Ipernapara Maccoit 50 Mr mpoBesH €€ KOJIMYECTBEHHOE U3BJICUEeHNE
TUATHIIOBEIM d(prpom. OOBeM dKCTpakTa 25 Mil. 1 MIJI IOJIy4eHHOTO SKCTpPaKTa MEPEHECITH B
KoJ0y BMecTUMOCThI0O 50 Mi u goBenmu a0 MeTkd 3dupom. Ha xpomarorpade 5 Mk
MOCJIEAHEr0 PacTBOpa BAJIEPUAHOBOM KHUCIOTHI COOTBETCTBOBAJI MUK BBICOTOM 42 MM.
Omnpenenure MacCOBYIO JOJIO BaJIEpUAHOBOM KUCIIOTHI B Ipenapare.

24. TIpoayKThl OKMCIICHUS U300yTaHOJIa CoAepKaT alleTOH, TPeT-0yTaHOoJI U IpYyTye BEllecTBa,
HE perucTpupyembie Ha XpomaTorpamme. Jljisi ompeneneHuss alneroHa W TpeT-OyTaHoina B
aHaNM3upyemyro MpoOy A00aBWJIM B KadyecTBE BHYTPEHHEro cTaHjaapra H-rentaHa (7
MaccoBbIx yacteid Ha 100 MaccoBbIX yacTel UCXOAHOM cMecH). MaccoBble KO3((OUIIMEHTHI
qyBCTBUTEIBHOCTHU PaBHBI: Kayerona=1,10; Kiper-syranona=1,57; Krenrana=1,28.




[Inomans IUKOB COOTBETCTBEHHO COCTABMIIA  Sueroma=24 MM STpeT-(SYTaHOHaZZ].OMMZ;
Sremana=128 MM2. OrnpenenuTe MaccoBbI€ JOJIM alleTOHA U TpeT-OyTaHosa B poode.

25. HaBecky xumuuecku yuctoro Fe,O3 maccoii 0,1596 r pacTBOpHIIM B KUCIIOTE, IEPEBETU B
MEPHYIO KOJIOY BMECTUMOCThIO 250 Ml M JoBeiIM 10 MeTKH Bojoul (pactBop Nel). Jlus
MIPUTOTOBJICHUS CTAHAAPTHBIX PACTBOPOB B MEPHBIE KOJIOBI, BMECTUMOCTHIO 50 MJI HOMECTUIIU
1,0; 2,0; 3,0 M pactBopa Nel u pa3Benu 10 MeTku Bojioi. Ha xpomatorpaduyeckyio Oymary
HaHecs 110 0,05 mu1 cTaHIAapPTHBIX PACTBOPOB M IIOCIIE MTPOSIBJICHHUS MTOTYYNIIN OKPAILIEHHBIE
3onbl xene3a (1), mupunoii 2,8; 6,0; 8,7 mm. 10 M uccienyeMoro pactsopa pa30aBuiii B
MepHOH Koibe, BMecTuMocThio 10 M u mpu xpomatorpadupoBanuu 0,05 M1 moxyduau
OKpAILIEHHYIO 30HY )KeJe3a, IUpHHOH 5,5 Mi1. OnpeaennTe MacCOBYIO KOHLIEHTPALUIO JKeJie3a
B HCClIelyeMoM pacTBope (T/1).

26. Ilpu ananmmse meTodoM razoBoi xpomarorpaduu cmecu Toxyona(l), aTundenzona(2),
kcwinona(3), crupona(4) kK aHanmuzupyemort mpode maccoit 2,034 r mo6asieno 0,4168r H-
OKTaHa B KadyecTBE BHYTpPEHHEro craHjaprta. I[lnomaan mukoB KOMIIOHEHTOB COCTABUWIIM:
Si=146MM?; S,=120MM?; S5=234 Mm%, S4=121 MM? Siomaa=146 Mm% KodduimeHTs!
OTHOCHUTEIFHON YYBCTBUTEIIBHOCTH COOTBETCTBeHHO paBHbL: K3=0,97; K,=1,01; K3=1,06;
K4=1,05. Onpenenute MOJIbHYIO AOJIFO KOMIIOHEHTOB B aHAJIU3UPYEMOU CMECH.

27. B aHanu3e TeXHUYECKOro oopasua aHwinmHa HaBecky maccoi 0,042 r pactBopuiu B 50 M
OyTuianerata. 5 MKJ 3TOro pacTBopa xpomarorpadupoBanu. Ha xpomatorpamMmMme aHWINHY
COOTBETCTBOBaI NMK miomansio 70 Mm?. [Ipu XpoMaTorpagupoBaHuU 5 MKIJI CTaHIAPTHBIX
pacTBOPOB C MacCOBOM KOHIIEHTpanued anHuinumHa B Oytunanerare 0,4; 0,6; 1,0 mr/mn
HOJTyYeHbl MUKU MIOIAABI0 COOTBETCTBEHHO 38, 58, 97 mm2. OnpeennTe MacCoBYIO JIOJIIO
aHUJIMHA B o0Opaslie.

28. HaBecky MeiHO# py/ibl, Maccoii 1,2 T pacTBOPUIIM B KUCJIOTaX, IEPEBEN B MEPHYIO KOJIOY,
BMECTHUMOCTBIO SOMII 1 JoBeH 10 METKHU BoJ1oi. [1pu xpomaTorpadupoBanuu Ha 6ymare 0,05
MJI MOJIY4EHHOTO pacTBOpA IUIOMIA/Ib OKPAIIEHHON 30HBI MEIW C aMMHUAKOM paBHsuIach 24
Mm?. XpomartorpagpupoBaHue IIPU aHAIOTHYHBIX ycnoBuax 0,05 MII CTaHIAPTHEIX PACTBOPOB,
COJIep KaIUX MOHBI MEJIM C M3BECTHOM MaccoBoi KoHIeHTpanuei 0,2; 0,4; 0,6; 0,8; 1,0 mr/mi
I0Ka3aJ10 OKpalleHHbIE 30HBI IJIONMA/IbI0, COOTBETCTBEHHO 6,7; 15,5; 21,0; 28.5; 35,0 Mm2,
Onpenenure MacCOBYIO J0JIIO MENIU B PY/IE.

29. B xoxae aHanuza Qpakiuu CMOJIBI MHUPOJIU3a Ha COACpP)KaHWE CTUpPOJa W TOIyoja, B
uccnenyemyto nmpoOy maccoit 0,6781 r 1006aBuIM H-OKTaH B KAUECTBE BHYTPEHHET0 CTaHIapTa
maccoii 0,1389 r. Tlnomans MHKOB Soxrana= 49 MM?; Sermpona= 40 MM?; Sionyona= 78 MM2,

30. lna onpenenenus oomeHHoit emxoctH 5,0 r annonuta B OH-popme ob6padoTanu 100 ma
0,05 M pactBopa NaCl. Ilocie ycTtaHOBJIEHUSI paBHOBECHS 25 MJI MOJYYEHHOTO pacTBOpa
ortutpoBayi 12 mn 0,04 M pactBopa HHUTpaTa cepeOpa. OmnpenenuTb CTaTHUYECKYIO
O0OMEHHYIO €eMKOCTh AaHHOHUTA.

31. Onpenenuts MaccoByro noito NaCl B 00pasie, ecnu HaBecka maccoit 2,000 T pacTBopeHa
B kojioe BMecTUMOCThI0O 100 mi. 10 M MOTYyYEeHHOTO PacTBOPa BHECEHO B KOJOHKY C
katnuoHoMm B H™-¢dopme. Dimroatr cobpaH B KOHUYECKYIO KO0y 1 oTTuTpoBad 15 ma 0,102 M
pactBopoM NaOH B mpuCyTCTBUM MHIMKATOpPAa METUIOBOTO OpaHkeBOro. CKOJIBKO IpaMMOB
CyXOTO HOHHUTAa HEOOXOIWMO B3AThb, YTOOBI BBIMOJHUTH JIAHHBIN aHAW3, €CIM OOMEHHAs
E€MKOCTh KaTHOHMTA 4,8 MMOJIB/T?

32. ns onpenenenust ooMenHoit emkoctu 3,0 r anuonuta B Cl-popme o6padoTanu 150 mn
0,1 M pactBopa NaOH. [Tocse yctanoBnenus paBHoBecus 10 mit aitoata OTTUTPOBAIH 7,5 MII
0,025 M pactBopa cepHOM KHCIOTHL. PaccuMTaTh CTaTHYECKYyl0 OOMEHHYIO €MKOCTh
aQHUOHUTA.



Paznen 2. CnekTpocKONMYeCKUe METOAbl aHAIN3A
1. B yem CYLIIHOCTb KOJIOPUMETPHUUECKOTO, (OoTOMETPUYECKOTO U
CHEKTPO(HOTOMETPUUECKOTO METOOB aHaIU3a?
2. llpuBectu ypaBHEHUE, CBA3bIBAIOIIME KOA(P(UUIMEHT NPONyCKaHus I U ONTHYECKYIO
IJIOTHOCTB A.
3. Kakue akTopsl BAUSIIOT HA MOJISIPHBINA KO3 (ULIUEHT MOTJIOmEeHus ().
4. B kakux KOOpJuHATaX MOXKHO MPEACTABUTH CHIEKTP MOTIOMICHUS?
5. Kakoga cymHocTts 3akoHa byrepa-JlamOepra-bepa?
6. Kak mpoBoauTcsi BBIOOp ONTHMANIBHBIX YCIOBUN (POTOMETPUUYECKUX OIpPEACTCHHI: a)
JUTHHA BOJTHBI; 0) TOJIIIMHA CBETOMOTIIONIAIOIIETO CI0s (KIOBETHI); B) KOHIICHTPAIIUH.
7. OOBACHUTE CYITHOCTb METO0B OIIPEIECICHNSI KOHLICHTPALMHY aHAJIM3UPYEMOT'O BELLIECTBA!
1) rpagynpoBouHOTrO rpaduka; 2) MeTo1a 100aBOK.
8. B kakom ciydae B (h)OTOMETPHUUECKOM aHAIM3€ MCIOJB3YETCSl CBOMCTBO aIUTUBHOCTU
ONTUYECKOM MIOTHOCTH?
9. HazoBute 0coOEHHOCTH CHEKTPO(POTOMETPUH B YIbTPa()UOIETOBOM 00JIACTH CIIEKTpa U
MPUBEINUTE IPUMEPHI KOJTMUECTBEHHBIX OIPEAEICHUI.
10. Ha yemM ocCHOBaH KaueCTBEHHBIM aHAJIW3 MO MOTJIOLICHUIO B MH(pPaKpacHOil obiactu
criektpa?
11. Ha3zoBuTE OCHOBHBIE Y3JIbI IPHOOPOB MJisi AHAJU30B IO CBETONOrjomeHn. KakoBo
Ha3HAa4YCHHE KaKJ0TO U3 3TUX Y3JI0B?
12. HazoBure ¢poromeTprdeckue mprudopsl, mpeaHa3HauYeHHbBIE sl paOOTHI B: a) BUIUMOM; 0)
yIbTPa(HOIETOBOM; B) HHPPAKPACHOM YHACTKE CIEKTPA.
13. KakoBa mpupoma W TPOUCXOXKICHHWE ATOMHBIX SMHUCCHOHHBIX CcIeKTpoB? Ilouemy
aTOMHBIE CIIEKTPBI UMEIOT JIMHEWUYaThI XapakTep?
14. Ot 4ero 3aBUCUT UHTEHCUBHOCTb CTIEKTPAJIbHBIX JTMHUI?
15. HazoBUTE OCHOBHBIE Y3JIbI CIIEKTPAIBHBIX MPUOOPOB U YKAKUTE UX Ha3HAUCHHE.
16. Ha yem OCHOBaH Ka4eCTBEHHBII CIIEKTpaibHbINA aHanu3? Kakue nmpruOopsl UCTIONb3YIOTCS
JUIs IPOBEJICHUS] KAUECTBEHHOT 0 aHain3a’?
17. Ot xakux (HaKTOpOB 3aBUCUT HHTEHCUBHOCTH CIIEKTPATIbHBIX JIMHUIA?
18. B ueM cynHOCTh METO/I0B KOJIMYECTBEHHOTO CIIEKTPAILHOTO aHann3a’?
19. Kakoe cBOWCTBO aTOMOB M MOHOB JISKUT B OCHOBE METOIa TNIaMeHHOU (hoToMeTprn?
20. Kakoit mpuHIUT MOJI0XKEH B OCHOBY PaOOTHI TNIaMeHHOTO oToMeTpa?
21. TlpuBenuTe OOIIYIO XapaKTEPUCTUKY METOJIOB SIMUCCHOHHOTO CHIEKTPAILHOTO aHATHN3a.
22. IlpuBenuTe OOIIyIO XapaKTEPUCTUKY MeTona ¢oToMeTpuun miameHu. Kakue oCHOBHEBIE
npreMbl pabOThl UCTONB3YIOTCS B MeTone doromeTpun Tuiamenn? Kakue mocTomHCTBa U
HEJIOCTATKH UMEET dTOT METOA?
23. Ha ueM 0CHOBaH aTOMHO-a0COpPOITMOHHBIN aHAIN3: a) HA PETUCTPAIIUH MOTJIOIICHUS CBETa
aTOMaMH BelIecTBa; 0) Ha PEeTUCTPAILlMU CBETA, MOTJIOIEHHOTO MOJIEKYJIaMH BEIIECTBA; B) Ha
pPETUCTpalU CBETA, UCITYCKaeMOT0 BO30YKIEHHBIMH MOJIEKYJIaMu?
24. Kakue cnocoObl aTOMU3ALUK UCTIOIB3YIOTCSl B aTOMHO-a0COpOIIMOHHOM aHanu3e?
25. VI3 KakuX OCHOBHBIX Y3JIOB COCTOUT aTOMHO-a0COPOIMOHHBIN CrIeKTpodoTOMETP?
26. Kakue  MCTOYHHMKM  H3JIy4€HHS  HCHOJB3YIOT B ATOMHO-aOCOpPOLIMOHHOM
criektpodoromerpe? Kakum TpeOOBaHUSAM JI0KEH YIOBIETBOPATh UICTOUHHUK WU3JTYUEHUS?
27. Kakue MeTo/IbI OTIpeieTICHHs] KOHIIEHTPAIIUY BEIIECTB B paCTBOPE UCTIOIB3YIOT B @aTOMHO-
a0CcopOLIMOHHOM aHayIu3e?
28. HazoBuTe 001acTH MPUMEHEHHUST aTOMHO-a0COPOLIMOHHOTO aHAJIN3a.
29. [ToueMy MeToa aTOMHO-aOCOPOIIMOHHON CHEKTPOCKOMMM MPAKTUYECKU HE MCIOJIB3YIOT



JUTSI OTIPECIICHHUS 1ET0YHBIX METAJIOB?

30. Mo’)kHO 7M1 METOJIOM  aTOMHO-a0COPOLIMOHHOW  CIEKTPOCKONUU  OMNPEACIIUTh
OJIHOBPEMEHHO 2-3 3ieMeHTa B uX cMecu? UTo J1st 3Toro HeooxoaumMo?

31. IlpuBeauTe MPUHIUITHAIBHYIO CXEMY aTOMHO-a0COPOIIMOHHOTO CTIEKTPOdOTOMETpA.

32. IloueMy TepMHUHBI «ONTHYECKas IUIOTHOCTb» M «IPOIyCKaHUE» B HEPEIOMETPUU
YHOTPEOISIIOTCA ¢ ONPEIEICHUEM KKAXKYIIUECD?

33. Ha ueM ocHOBaHBI METO/1bI HE(PETOMETPUH U TYPOUAUMETPUU?

34. B kakux KOOpAMHaTax B MeTojJe¢ He(eIOMETpHH TpaJyHpOBOUYHBIN Tpaduk HMeEeT
HEJIMHEWHBIN XapakTep? SIBIsSeTCs Ju 3TO MPENSTCTBUEM AJI HAXOXKICHHUS KOHIICHTPAIIUH C
ero nmomolIso? B kKakux KoopArHATAaX MOXKHO OTYYUTh TMHEHHYIO 3aBUCUMOCTD «CBOMCTBO-
KOHIIEHTpAIUs»?

35. OT Kakux HKCIEPUMEHTAIBHBIX YCJIOBHM 3aBHCHUT TOYHOCTh HM3MEPEHUSI ONTHYECKOM
IUIOTHOCTH MYTHBIX PaCTBOPOB?

36. [Touemy HedenomeTprueckue N3MEepPEHUs MPOBOJIAT B MOHOXPOMATHUYECKOM CBETE?

37. Ha3BoBuTe mnpumepbl HEPEIOMETPUUYECKUX U TYpOUIUMETPUUECKUX ONpENEICHUN H
YKaXUTE YCIOBUS MPOBEACHUS aHAIN3a.

38. Kak cBsi3aHbl HHTEHCUBHOCTh CBETA, MPOIIEIIET0 Yepe3 CYCHEH3UI0, C KOHLEHTpaluuen
aHAJIM3MPYEMOI0 BEIIECTBA B METOJE TypOUAUMETpUN?

39. Kakoe pacyeTHOE COOTHOIIICHHUE JIEKHUT B OCHOBE HEPEIIOMETPUIECKOTO METO/1a aHamu3a?
40. Kakre ycimoBHs HYXXHO COOMIOIaTh IS oOecredeHus HeoOXOAUMOW TOYHOCTH
TypOUIUMETPUUECKUX U HEPEIOMETPUUECKUX ONPENEIICHUN?

41. Yto Ha3BIBAIOT JIOMUHECIIEHTHBIM M3TyUYCHUEM U KaKOBa €ro mpupoja’?

42. ChopmynupyiiTe OCHOBHBIE 3aKOHOMEPHOCTH JTFOMUHECIICHITHH.

43. Kakue BU/IbI JIOMHUHECIICHIIMH Pa3Iu4aroT B 3aBUCUMOCTH OT crioco6a Bo30yKIeHUS?

44, Yro Takoe (iryopecrieHIIus?

45. Yto Takoe KBaHTOBBIN BBIXOJ B TIOMUHECIICHIIMHA M KaK OH BIIUAET HA YyBCTBUTEIHLHOCTh
aHanuza?

46. [IpuBenuTe MNPUHLIUIIUAIBHYIO CXEeMy TMpuOopa JUisi HU3MEPEeHHUS WHTECHCUBHOCTH
¢dayopecuenuu. C yeM cBs3aHa HEOOXOAUMOCTb HCIIOIb30BaHUsI IBYX CBETO(PHUILTPOB U /1€
MX MECTO B cxeMme?

47. Tlouemy mist u3MepeHus: PIyopeCeHIIMH UCTIONB3YIOT TOJBKO pa30aBiIeHHBIE PACTBOPHI
xoHuenTpanueii 1073...10* mons/n u Menee?

48. Kak cBsi3aHa WHTEHCHUBHOCTH (DIIyOpecIeHIIMn ¢ KoHIeHTparuei? Kakue mprueMsl
(bIyopeceHTHOro aHajin3a OCHOBAHbI Ha UCTOJb30BAHUH 3TON 3aBUCUMOCTH?

49. HazoBuTe akTOphl, BIUSIONINE HA UTHTEHCUBHOCTD JTIOMUHECIICHIIHH.

50. [IpuBeauTe MpUMEPHI KAUECTBEHHBIX ONPEICIICHUN METOOM JIIOMUHECIICHIIUY B TEXHHKE,
CEJIbCKOM XO3SIIICTBE, MEAULIMHE U T.[.

51. BeuncnuTe ONTHYECKYIO IIOTHOCTH pacTBopa xjopuaa meau (II) ¢ xoHuentpanuei
0,01000 Moaw/1 ¢ TONMMITMHOM TToTIIOMIatoIero cios 1 cm (e = 100).

52. Beruucnute MOJSIpHBIA  KOI(PUIIMEHT CBETOMOTJIONIEHUSI PacTBOpa OKPAIIEHHOTO
coenunenus xene3a (III) ¢ xonuenrpaumeit 0,1 mr B 50 mu pactBopa, €ciii ONTHYECKas
IJIOTHOCTH pacTBOpa coctaBuia 0,410 npu TOIIMHE NOTJIONIAIOLIETO CJIOS 3 CM.

53. PaccunTaiite  ONTUMANbHYIO TOJIIMHY MOTJOIIAIOIIETO  CJOS  KIOBETHI  (MM),
HEOOXOAMMYIO NJIi M3MEPEHMs] ONTUYECKOM IUIOTHOCTH pactBopa cyibpara menu (II),
coaepxamiero S mr coiu B S0 mi pactBopa. BennunHa onTHYECKON MIOTHOCTH COCTABIISIET
0,610, mossapHbIi Ko3(pduLIeHT cBeTonoromeHus € = 103.

54. Ykaxure, Kakoil CBeTOOUIBTP HAJI0 UCTIOIB30BATH ISl TYPOUTUMETPUUECKOTO U3yUECHHUSI



MOHOJMCIEPCHON KOJUIOMAHON cucTeMbl ¢ pazmepamu vactun 400 HM, ecnm mosnoca
IPOMYyCKaHUs CBETOMUIBTPOB UMEET ClieayIolue mapameTpsl: puoseroBbiit 400—450; cunuit
450-480; 3enenswiit 500-560; xentoiit 575-590; kpacHbiit 625—700 HM?

55. Jlns onpenenenuss NaCl B pactBope rujpokcuaa HaTpusi HaBECKy ero maccou 2,174 r
MIePEHECIIA B MEPHYIO KOJIOY Ha 25 M1 1 mpurotoBwin B Helt cycnien3nto AgCl. Kaxymmasics
ONTHYECKAs] TUIOTHOCTh MOJYy4eHHON cycneH3uu coctaBuia 0,42. Jlns cTaHIapTHBIX
00pa3IoB, NPUTOTOBIECHHBIX B TeX ke ycloBusax u cogepxammux 0,30; 0,50; 0,80 u 1,50 mn
cragmaptHoro pactBopa NaCl C Ty =01Mr/MiI Kaxymiascs ONTHYECKas IUIOTHOCTb

cocraBuia coorBerctBenHo: 0,70; 0,55; 0,39 u 0,15. Onpeaenure maccoByio oo (%) NaCl
B HUCCIIEIyEMOM PacTBOpE.

56. lnst  HederoMeTpruueckoro OIpeAesieHus XJIOPUA-UOHOB aHAIM3UPYEMYyI0 Mpo0y
o0beMoM 20 MJI MOMECTHIIM B MEpHYIO K0j10y Ha 50 mut u mpurotoBuin cycrensuto AgCI.
Kaxymascs ontuyeckas IIOTHOCTh coctaBwia 0,36. [Ins cTaHOapTHBIX pPAacTBOPOB,
coaepxamux 7, 5, 3, u 2 Mr XJopuJI-HOHOB B 50 M B TE€X K€ YCIOBHUSAX KaKyLIascs
ONTHUYECKAas IJIOTHOCTh cocTaBuia cooTBeTcTBeHHO 0,15; 0,28; 0,47 u 0,66. Onpenenure
KOHLIEHTPALUIO XJIOPUA-HOHOB B ITpo0e (Mr/mun).

57. Ans onpexnenenus npumecu xenesa (I11) B konnenTpupoBanHoi cepaoit kuciote 1,000 r
€€ TOMECTUJIM B MEPHYIO K0J0y BMecTUMOCThIO 100 mii, m100aBwIM peareHT W JI0OBEIU 0
METKH JHCTUJUIMPOBAHHOM BOAOW. OnNTHYecKass TIUIOTHOCTh IOJIYYEHHOIO pacTBopa
cocrasuna 0,56. Jlns crangapTHeIX pacTBOpoB, coaepxkamux 10,20,30 u 40 mr Fe 8100 M B
TEX K€ YCJIOBHUAX, ONTUYECKAs MIOTHOCTH cocTaBmina: 0,16; 0,32; 0,49; u 0,63. Onpenenure
MaccoBylo 7010 Fe B kuciore.

58. CKoJIbKO TpaMMOB COJIM, YKa3aHHOUW B TaOnHIle CIEAyeT PacTBOPUTH B MEPHOM Kojbe
BMecTUMOCThIO 1000 M1, 4TOOBI TOJIYyYUTHh PAcTBOP, MpHU (HOTOMETPUPOBAHUU KOTOPOTO B
ktoBeTe | = 1 cM MoJTy4uTh ONTHYECKYIO TUIOTHOCTD, paBHyo 0,43

Bapuant dopMmyna conu £
1 Al(NO3)s3 - 9H,0 4900
2 AgNQO; 5400
3 Bi(NO3)s3 - 5H,0 9400
4 chr207 750
5 CoCl; - 6H,0 1900

Paznen 3. DeKTpOXMMHUUYECKUE METO/IbI aHAJIN3A

1. Ha yeM ocHOBaHbBI MOTEHIIMOMETPUUECKUE METO/IbI aHATU3a?

2. Kaxkas 3aBUCHUMOCTH BbIpaxkaeTcsi ypaBHeHneMm Heprcera? [losicHUTE CMBICHT BXOISIINX B
HETO BEJIUYMH.

3. Uro npeacrasmstot coboit anektpoast | u Il pona? [IpuBenute npuMepsl 3TUX AIEKTPOIOB.
4. Kakue GyHKOUHM BBIONHIIOT HWHANKATOPHBIE DJEKTPOABI M KaKhe — DICKTPOIbI
cpaBHeHUsA? YKaxuTe TpeOOBaHMsI, KOTOPHIC K HUM MPEIbSIBISIOTCS.

5. IlpuBegute cxeMy YCTAaHOBKH JIJIsi MOTEHIIMOMETPUUECKUX U3MEPECHUI.

6. B dWem cymHOCTH TOTEHIMOMETpUYecKoro onpenenenuss pH pactBopa? Kakwue
WHJUKATOPHBIC JIEKTPO/IBI MOTYT OBITH HCIIOIB30BAHBI JJI onipeneneHus pH?

/. Kak ycTpoeH cTekJIsiHHbIN 31ekTpoa? Kak MoXHO onpenennTh CTaHJapTHBIN MOTEHIIHAI
ATOTO ANEKTpoAa? YKAKHUTE TOCTOMHCTBA U HEAOCTATKH CTEKJITHHOTO 3JIEKTPOJA.

8. KakoBbI OCHOBHBIE THUIIBI MOHOCEIEKTUBHBIX 3J1eKTpo0B? Kak onu yctpoennl? Kakue
MMEIOT XapaKTEPUCTUKU ?

9. Vkaxure JOCTOMHCTBA, HEAOCTAaTKM M 00JIaCTU TPUMEHEHUsT METoJa MpsIMOi



NOTEHIIMOMETPUH.

10. B kakux KoOpJauHATaxX CTPOAT KPHUBbIE MOTEHIIMOMETPUYECKOrO THUTpoBaHuA? Yem
00yCJIOBIIMBAETCS] BELIOOP KOOPAUHAT?

11. HazoBuTe  COOTBETCTBYIOLIME  TMapbl  JJIEKTPOJOB W  MPUBEIUTE  MPUMEPHI
MOTEHIIUOMETPUYECKOI'O TUTPOBAHUS C MUCIOJIB30BAHUEM: a) PEAKLIUN KHCIOTHO-OCHOBHOTO
B3aUMOJICUCTBHS; 0) peaKIuii OCaXIACHUS; B) PEAKIMiA KOMILJIEKCOOOPA30BaHMSI; T) PEaAKIIHA
OKHUCJIEHUS-BOCCTAHOBJICHHS.

12. Kakue BubI IOTEHIIMOMETPUH HCTIONB3YIOTCS B aHATU3€ U HA YeM OHU OCHOBAHBI?

13. N3mepeHne Kakoro CBOMCTBA JICKHUT B OCHOBE KOHIYKTOMETpHUECKOro ananu3a? B kakux
€AMHUIAX 3TO CBOMCTBO U3MEPSIETCS U C IOMOIIBIO KAKUX YCTPOUCTB?

14. Kakue cBoiicTBa B KOHAYKTOMETPUHU MIPUHATO 0003HAYATH CUMBOJIAMHU C U 1?7

15. Kak mpakTU4YecKd OIpEeAeNaiOT KOHILEHTPAIMI0 METOJO0M MpPsIMOM KOHAYKTOMETPHUH?
[loueMy B OCHOBHOM HCIOJb3yeTCS Tpaduueckuil myTh pemieHus? Kakoih Bua uMeeT
rpagyupoOBOYHBIN rpaduk?

16. Kakue omnpezeneHuss HEBO3MOKHO BBIIOJIHUTh METOJIOM MPSMON KOHIYKTOMETPHUH: a)
olpeziesieHUe KauecTBa AUCTUIUIMPOBAHHOM BOBIL; 0) CO/lepKaHUs HATPUS U KaJlusl B MOPCKOU
BOJIC; B) OOILEro coiepXaHUs MpUMEce B TEXHUYECKOW CEpHOM KHUCJIOTE; TI) 0OIIero
COAEPKaHUS COJIENM B MUHEPAJIbHBIX Bogax? OTBET MOSCHUTE.

17. OxapakTepu3yiTe OCHOBHBIE y3JIbl PUOOpa ISl KOHAYKTOMETPUYECKOTO TUTPOBAHHUS.
18. N3o0pa3ute u 00BACHUTE XOJA KPUBOM TUTPOBAHUSA CMECU CHIIBHON W ci1aboil KUCIOT
HIEJI0YBIO (Ha JIFOOOM KOHKpETHOM npuMepe). Kak HallTh 00beMBbI, OLIEAIINE HA TATPOBAHUE
KaXJI0r0 U3 KOMIIOHEHTOB?

19. Kak HaxoAsT TOYKY SKBHBAJICHTHOCTH, €CJIM Ha KPWUBOM THUTPOBAHHUS HET YETKO
BBIPA)KEHHOI'O U3JI0Ma?

20. Kakue M3  NEpEUYUCIEHHBIX  JOCTOMHCTB  CJEIyeT  OTHECTH K  METOAY
KOHAYKTOMETPUYECKOTO TUTPOBAHUS: a) BICOKAsi TOYHOCTh; 0) BHICOKAs! YyBCTBUTEIBHOCTB;
B) BO3MOYKHOCTb TUTPOBAHMSI MYTHBIX U OKPAIlIEHHBIX PACTBOPOB; I') BOBMOXHOCThH aHaJIn3a
cMecell IByX BelecTB 0€3 MpeaBapUTEIbHOrO pa3esieHus; 1) BO3MOXHOCTh TUTPOBAHUS B
IIPUCYTCTBUU MOCTOPOHHUX JIEKTPOJIUTOB?

21. B yem CyIHOCTb BBICOKOYACTOTHOTO TUTpOBaHUs? KakoBbl 0COOEHHOCTH N3MEPUTEIHLHOM
anmnapaTypbl BBICOKOYaCTOTHOTO TUTPOBAHMUS?

22. Kakue BUbI KOHAYKTOMETPHUU UCTIONB3YIOTCS B aHAH3e?

23. Kakoit MeToJ] KOTMYECTBEHHOTO aHalIM3a Ha3bIBACTCS KyJIOHOMETPHEH?

24. Kakue 3aKOHBI JISKAT B OCHOBE KYJIOHOMETPHH?

25. B yeM paznnune METOJ0B MPSIMOM KYJIOHOMETPUHN U KyJTOHOMETPHUECKOTO TUTPOBAHHUS?
26. [IpuBenuTe MPUHIMMHAIBEHYIO CXEMY YCTAHOBKH JIJISl KyJIOHOMETPHUECKOTO TUTPOBAHHSL.
27.1lo xakoMy 3aKOHY H3MEHSETCS Cujla TOKa B XOJI¢ MPSMOT0 KyJIOHOMETPUYECKOTO
onpenenenus? IlpuBeaure npuMepsl NPSMbIX KyJOHOMETPUYECKHUX OMPEAECTICHUIM.

28. HazoBute  Hamboyiee  pacmpocCTpaHEHHBIE  CHOCOOBI  (DUKCUPOBAHHUS  TOUYKH
SKBUBAJIEHTHOCTH B KYJJOHOMETPUYECKOM TUTPOBAHHH.

29. YkaxuTte JOCTOMHCTBA U HEJOCTATKU KyJTOHOMETPUUECKUX METOJIOB aHAJIN3a.

30. Yro nexut B OCHOBe moJisiporpaduyeckoro Merona aHanmmza? Kakue cCymecTByrOT
Pa3HOBUIHOCTH ToJisiporpadun?

31. Kakoii Tok Ha3bIBaeTCs npeaeabHbIM (AP Y3MOHHBIM)?

32. Kakue tpeboBaHus MPEIBABISIOTCS K HHIUKATOPHBIM AJIEKTpOiaM B noJissporpaduu?

33. KakoBbl TOCTOMHCTBA U HEAOCTATKH PTYTHOIO KAMeJIbHOIO AJIEKTPOJA U IMJIATHHOBOTO
BpAIIAIOIIETrOCs NEKTpoaa?



34. Kakue 31eKTpo/ibl CPaBHEHMSI UCIIOIB3YIOTCS B HoJisiporpaduun?
35. Jlnst wero HeoO6xoauM B nosisiporpadun OHOBBIM ITIEKTPOTUT?
36. KaxoBbl BO3MOXXKHOCTH TOJIIporpaduu Mpu aHaIKU3€ OTJEIbHBIX BEIIECTB U UX CMECEi?
37. KakoBa CyIIHOCTh U TEOPETUYECKHUE OCHOBBI aMIIEPOMETPUUECKOTO TUTPOBAHUS?
38.Uto oOmero u Kakue pa3iudusi MEXIy aMIEepOMETPUYECKUM THTPOBAHHEM U
nossiporpadueit?
39. Kakue BelecTBa MOXHO OMPECIUTh aMIEPOMETPUUECKUM TUTPOBAHHEM?
40. Turbl KPUBBIX aMIIEPOMETPHUECKOTO TUTPOBAHUS.
41. Onpenenute MacCOBYIO  KOHIEHTpamuio (I/71) XJIOpwaa HaTpws, €ClIu  TpHU
noreHuuoMerpuueckom turpoBanun 20,0 ma 3toro pacteopa 0,2M pacTBOpoM HMUTpara
cepeOpa NOJYUUIIU CIEYIOUIUE TaHHbIE:

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

E, MB 307 328 342 370 388 428 517 606 646
42. HaBecky cmiaBa 2,1574r. pacTBOpPWIM W TIOCIIE COOTBETCTBYIOMICH OOpaOOTKHU TOBETH
o6bem pactBopa 10 100,0 mu. Onpeaenute MacCoByIO JIONI0 cepedpa B CIUIaBE, €ClU MpU
MOTEHIIMOMETPUYECKOM TUTpoBaHUM 25,0 M mosrydeHHoro pactopa 0,125M pactBopom
XJIOPHUIA HATPUS OJIYYHJIU CIIEAYIOLIUE 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 MHBEPCHOHHOM BOJIbTAMIIEPOMETPUUECKOM OMPEEICHUHN KaIMHUs B3N JBE MPOObI
o 50 mu1 Mopcko#t Bosibl. B oiHy U3 HUX 100aBUIIU 5 MIT 2% 10°M pacTBOpa COJIA KaAMUs, a
B JIpYryi0 5 MJI JUCTHWJUIMPOBAHHOM Bonbl. O0a pacTBOpa MOJABEPINIA MPEABAPUTEILHOMY
AIIEKTPOJIN3Y B TEUCHUE 2 MUH C MOCIEAYIONMM aHOIHBIM PACTBOPEHUEM aMajibraMbl KaJIMUsI.
AHOAHBIN MUK KagMHUsI B aHAIU3UPYEMOM BOJIE paBHIICS 84 MM, a B BOJAE CO CTaHAAPTHOM
nob6askoii — 146 MmM. Onpenenure MacCOBYIO KOHIIEHTPAIMIO KaJMUsi B MOPCKOM Bojie (T/11).
44. Tlpu onpeneneHuy CBUHIIA U IMHKA npokadanu yepe3 uiabTp 3000 11 Bo3ayxa. GuibTp
po0oii paznoxuiau B 10 M cmecu cepHoil U a30THOM kuciot. [Ipu nonsiporpadupoBanuu B
pexXrMe MEPEMEHHOI0 TOKAa BBICOTA IMHKAa IMHKA OKa3ajach paBHOUW 48 MM, a BbICOTa IHKa
cBuna — 22 M. [Ipu nonsgporpadupoBanuu cTaHAApTHBIX pacTBOPoB ¢ C(Zn)=1x10"°mons/n
u C(Pb) = 3x107 mone/n B ToM ke (POHE MONYYMIU BBICOTBI NUKOB 34 u 42 MM
COOTBETCTBEHHO. OnpeennTe cojepkKaHnue STUX KOMIOHEHTOB B 1 M3 Bo3myxa.

45. PacTBOp COISHOM KUCIOTHI 00beMOoM 10 M1 IepeHecn B MEPHYIO KOJIOY BMECTUMOCTBIO
250 mu. Ilocnme moBenmenus oObemMa BOJOM a0 MeTKM 10 MJI TMOJy4eHHOTO pacTBopa
OTTUTpOBaNIM KOHAykTOoMeTpruuecku 0,1M pactBopoM ruapoxkcuaa HaTpus. Pe3ynbraThl
TUTPOBAHUS TPEACTABJICHBI B TA0IUIIE:

V ma NaOH 0 1 2 3 4 5 6 /
z-10° 315 24,0 17,0 8,5 10,5 14,0 17,5 21,0
Onpenenurte MacCOBYK) KOHIEHTPALMIO KHUCIOThI B HMCXOJHOM pactBope, eciu T

(NaOH)=1,015 r/ma. O0bsCHUTE X0 KPUBOI TUTPOBAHHSI.

46. Yemy paBHa yzaembHas snektpornpoBoaHocts 0,001M pactBopa HHWTpara Kajus, €Clu
CTeleHb aucconuanuu paBHa 0,92, MOABMKHOCTH HUTPAT-MOHOB U HMOHOB KaJMsl PaBHBI
cooTBeTcTBeHHO 71.5 1 75,3.




OO0pa3ipl OMJIETOB K KOJUIOKBHYMaM T10 pa3zesiam

dI'bOY BO HoBocubupckuii 'AY

Kadenpa xumun

JucuunnuHa « PU3NKO-XUMAYECKUE METO/IbI MCCIICTOBAHUS
Komnmoksuym Ne 1 «XpomaTtorpaduueckre METOIbD)

buner Ne 1
1. B deMm cymHOCTh XpoMaTorpaduueckoro pasfaesiieHus M0 METOAY ra30-aacopOInOHHON
xpomatorpadun?
2. Kakue ¢QyHKIMOHAIBHBIE TPYNIBI O00ECIeYnBalOT OOMEHHBIE CBOMCTBA pPa3IUUYHBIX
CHHTETHYCCKUX HWOHOOOMEHHBIX cmoa? Kakue TuUIBl KAaTHOHWTOB M aHUOHUTOB Bawm
W3BECTHBI?
3. KakoBel o00nacTd TpUMEHEHHS, JOCTOMHCTBA U HEIOCTaTKH HOHOOOMEHHOM
xpomarorpaduun’?
4. Onuiure METOAUKY pasneneHust cmeceid merogom TCX.
5. Ilpu xpomarorpadupoBaHuu CTaHAAPTHBIX 00pa3loB ¢ MaccoBou moiei denomna 0,02;
0,04; 0,06; 0,08; 0,10% B OpraHM4eCKOM pPACTBOPHUTEIIC, MOJYYEHbI MHUKH, ILIOIIAJbIO
cooTBETCTBEHHO 12; 23; 36; 47; 61 wmn’. 1v’ aHaIM3MPyEMOro Ia30BOr0 BhIOpOCa,
cojiepskaIiero napsl heHouIa, mpoxaydajin uepes 10 Mt rakoro sxe pactBoputes (o = 0,852/ cu’

). IIpu xpomarorpadupoBaHNU KOHIEHTPATa MOAYYHMIM NMHK (eHoia, IUIOManbio 30mm’,
OnpenenuTs MacCOBYIO KOHIIEHTpaluio (eHosia B ra3oBoM BbiOpoce (r/i). [lo3upoBanue
CTaHJIAPTHBIX U HCCIETYEeMOro oOpa3IoB B XpoMarorpad MpOBOIUIOCH OJHUM M TEM XKe
YCTPOMCTBOM.

dI'bOY BO HoBocubupckuii 'AY

Kadenpa xumun
Jucnuminaa «PU3UKO-XUMUUYECKUE METObI UCCISI0BAHUSY
KomnokBuym Ne 2 «CrieKTpOCKOTTMUECKHUE METOIBI»

buner Ne 1
1. B yeM cylHOCTb KOJIOPUMETPUUECKOTO, POTOMETPUUECKOTO U CIIEKTPOPOTOMETPUIECKOTO
METOJIOB aHanu3a?
2. J1ist HepeTOMeTPUIECKOTO OMPEICICHHS XJIOPUI-HOHOB aHATM3UPYEMYIO TIPO0y 00heMOM
20 MJI TOMECTHII B MEpHYIO KoyiOy Ha 50 mu1 u mpurotoBuin cycrensuto AQCl. Kaxymasics
ONTHUYECKasl TNIOTHOCTh cocTaBuia 0,36. [[ns ctaHaapTHBIX pacTBOPOB, coJiepkammx 7, 5, 3,
U 2 Mr XJopua-woHOB B 50 MJI B TeX K€ YCIOBHUSX KaXKYIIAscs ONTHYECKas TJIOTHOCTh
coctaBuia coorBerctBeHHO 0,15; 0,28; 0,47 u 0,66. Onpenenure KOHIUESHTPAIUIO XJIOPHUI-
HMOHOB B Mpo0Oe (Mr/mi).
3.Uro Takoe duyopecuennus? IlpuBenuTe NPUHIUNHAIBHYIO CXeMy mpubopa s
M3MEpeHUsI MHTEHCUBHOCTH (hiryopeciieHinu. C 4eM CBs3aHa He0OXO0AMMOCTh UCTIOJIb30BaHUS
JIBYX CBETO(MUIBTPOB U TIe X MecTo B cxeMe? Kak cBsizaHa MHTEHCUBHOCTD (DITyOPECIIEHITUN
¢ koHIeHTpanuen? Kakue mpuemsl GryopeciieHTHOTO aHaIn3a OCHOBAHbBI Ha MCTIOJIb30BAHUH
ATON 3aBUCUMOCTH?



4. Kakue coenvHeHHs HEOOXOJMMO HCIOJIb30BaTh I CTAOWUIU3ALMM  KOJUIOMIAHBIX
pPacTBOPOB B HEPEIOMETPUU U TYPOUIUMETPUU U TIOUEMY?

5. B Habope GhOTOKOIOPUMETPUUECKUX HU3MEPEHUN HMMEIOTCS KIOBETHI C paboyel UTMHOM,
pasHoii: 0,5; 1,0; 2,0; 3,0; u 5,0 cM. Kakyro KI0oBETy clieyeT UCIOJIb30BaTh ISl U3MEPEHUS
onrtudeckoii mrortnoctu A=(0,75+0,77) nns pacteopa conepxaiero 7,3 - 10 r/nnonos Mg,
€CJIM MOJISIPHBIN KOS((ULUEHT IIOrIIOIEH s cocTaBsier 5 - 103?

®I'bOY BO HoBocubupckuit AY

Kadenpa xumun
Jucrnminaa «PU3UKO-XUMUYECKUE METOIbI UCCICIOBAHMSY
KomnokBuym Ne 3 «DIeKTpOXUMHUUECKHUE METOIBI»

1. OcHOBHbIE MOHATHUSA: IEKTPOXUMHUYECKAs sSUEHKa, MHIAUKATOPHBIN 3JIEKTPOM, DJIEKTPOJ
cpaBHeHUA? UTo Takoe nmossgpuzanus 3ekTpo1oB? Kakue BUbI ONgpU3alui HabI0Jat0TCs
IIPU AJIEKTPOJIN3E?

2. TloTeHIMOMETPHS C HOHCEIEKTUBHBIMU JIEKTPOJaMH (MOHOMETPHS).
3. Uem xapaktepusyeTcs VyjAelbHAas ¥ OJKBUBAJICHTHas (MOJSIpHasi) MPOBOJUMOCTD
pactBopoB? Kak MOXHO paccuuTaTh 3JEKTPONpPOBOAHOCTH? OT Kakux (PaKTOpOB 3aBUCTU
3JIEKTPONPOBOAHOCTH?
4. OmnpenenuTe MaccoOBYIO  KOHIEHTpauuio (I/71) XJopujaa HaTpus, €clu IpHu
noreHuuoMerpudeckom tutpoBanuu 20,0 mi 3toro pacteopa 0,2M pacTBOpoM HHUTpara
cepeOpa NOJYUUIIU CIENYIONIUE JaHHBIE:

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

E, MB 307 328 342 370 388 428 517 606 646
5. PaccuuraiiTe Maccy MeTailjia, BbIACIUBIIETO MPHU JIEKTPOJIM3E pacTBopa cyib(aTa Meu,
€CJIM U3BECTHO, UTO CUJIa TOKA paBHa 2,5 A, a BpeMs nporuecca 1 yac

Kpurepun ouenku:

- OLCHKA «OTJINYHO» BBICTABJIACTCSA CTYACHTY, €CJIN BBIITIOJIHCHbBI 5 Sa,Z[aHHfl;

- OIICHKAa «XOpOMIO» BBICTABJIACTCA CTYJACHTY, €CJIN BBITIOJTHCHBI 4 3alaHuA,

- OIICHKA «YAOBJIECTBOPUTEIILHO» BBICTABJIACTCA CTYACHTY, €CJIN BBITIOJTHCHBI 3 3aJaHus,
- OLICHKa «HCYAOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIM BBIIIOJIHCHBI MECHEC 3 3a):[aH1/1171.

*OQmHO BBIIIOJIHEHHOE 3aJaHue SKBUBAIEHTHO 2 OaiutaM BPC oneHku 3HaHui



TecToBbIE 3a1aHUA
Mo JUCHHUILINHE «DPU3HKO-XHMHYECKHE METOAbI HCCIeIOBAHU

Pasznea 1. «Xpomarorpadudeckue meroabl» (Tect 1)
1. OCHOBOMOJIO)KHUKOM XpOMATOrpaUIecKuX METOIOB Pa3ICICHHUS SIBISICTCS
a) JI.U. Menpenees; 0) H.A. N3maiinos; B) M.C. IIBer.

2. Otnaya copOMpPOBAHHOTO BEIIECTBA ATO:
a) necopouus; 0) copOrus; B) aJicopOIus.

3. OCcHOBOIi 0OCaANTENBHOM XpoMaTorpaduu SBISIETCS:

a) oOpa3oBaHNe KOMIUIEKCHBIX COCINHCHUH;

0) pacmpeneneHue;

B) 00pa3oBaHKE 0CaJKOB MAJIIOPACTBOPHMBIX COCTUHEHHH.

4. B )XHIKOCTHOM XpoMaTorpaduu posb HEMOABIKHON (Da3bl OOBIYHO MTPAET:
a) ras; 0) KHUAKOCTB; B) ’KMJIKOCTh Ha HOCHUTEJIE.

5. 3akoHunTe (GOPMYIUPOBKY: TPHU KOJIHMYSCTBEHHOW 00pabOTKE pe3ylnbTaTOB aHAIM3a METOJIOM
BHYTPCHHETO CTaHIapTa YUYUTHIBAIOT. ...

a) OTHOIIICHUE CYMMBI TUTOIIA/Iel TMKOB K TUTOIIAIA CTAHIAPTHOTO BEIICCTBA;

0) OTHOIIICHHE TLIOIIA/IeH ITMKOB OIPEISISIEMOr0 U CTAHIaPTHOIO BEIIIECTB;

B) CYMMY IUIOINIA/IEH BCEX MUKOB, MpUHATYIO 3a 100%;

6. 3akoHunTE (POPMYITUPOBKY: TOZUPOBKY IPOOBI OCYIIECTBIISIOT. . .
a) IIIPHULICM; 0) aBTOMaTHYECKHUM JI03aTOPOM; B) BBEJICHHEM MPOOBI B BUIC TAOJETKH.

7. Biok xuIKocTHOTO XpoMaTorpada, peryaupyonmii ypoBeHb aHATUTHYECKOT0 CUTHAIA!
a) KOJIOHKa; 0) TepMocTar; B) 2JIEKTPOHHBIN YCHIINTENb.

8. I'azoaacopOuroHHast XpoMaTorpadus OTIMYAETCS OT Ta30KUAKOCTHOIL. ..
a) anmaparypHbeIM opopmiieHHeM;  0) 0ObeKTaMH aHAJIN3a; B) JIETEKOPaMH.

9. B kauecTBe ra3za-HOCHUTEISI MOKHO HCIIOIb30BATh:
a) XJop; 0) KHCIIOPO/T; B) TEIUH.

10. HanOosiee akTUBHO BCTYNAIOT B OOMEHHBIE PEaKIUU Ha KATHOHUTE:
a) Na*, Li*; 6) SO4%, HPO,%; B) OH", Ca?".

11. Merox nonHoooMeHHO# Xxpomarorpaduu KiaccuGUIUpyercs mo:
a) MEXaHU3MY pa3/iefieHus; 0) arperaTHOMY COCTOSIHHIO; B) ammapatypHoMy 0GOpMIICHHUIO.

12. CopO1moHHyI0 CIIOCOOHOCTh HOHUTA KOJTUYECTBEHHO XapaKTepU3YeT:
a) yienbHas IOBEPXHOCTh; 0) AMHaMUYecKass OOMEHHas eMKOCTh; B) pa3Mep Y4acTHUI] HOHUTA.

13. Cnoii copbenta B TCX 10J1KEH UMETh CTPOTO IMOCTOSIHHYIO TOJNIIUHY JUISL. . .
a) JOCTIKEHHE BEICOKOH MTPOYHOCTH;

0) noctrxeHus 3PPEKTHOTO pa3ieNeHHs;

B) HCKITIOUCHHUS Pa3MbIBaHHS 30H KOMIIOHEHTOB Ha IJIaCTHHE.

14. Ilpu pacnpocTpaHEeHUH PACTBOPUTEINS MO TUIACTUHY Ha 10 CM KOMIIOHEHT yJaisieTcsl OT JIMHUU
ctapta Ha 5 cM. KoaddutimeHT pacnpenenaeHus pu 3TOM paBeH:

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

15. IIpeumymectBo TCX mo cpaBHEeHHIO ¢ XpomaTorpadueid Ha Oymare COCTOHWT B......



a) BBICOKOU 3(h(PEKTUBHOCTHU pa3/ieiICHU;
0) 5KOHOMHYECKOH 11e7IeCO00Pa3HOCTH;
B) MaJIOi OTHOCUTEIHHOM IMOTPEITHOCTH ONPECTICHHUS.

16. Koaddumuent pacnpenenenus Hauoosee 3aBUCUT OT:
a) cocTaBa pacTBOpUTEINS;, 0) criocoba MpOsIBICHUS XPOMATOTPaMMBbI, B) COCTaBa CMECH.

17. Ilpu HEAOCTATOUHOM TePMETU3ALUHU XPOMATOTpaPUUECKON KaMephl:
a) pacTBOPUTEIb UCIIAPSETCS C HOBEPXHOCTHU IUIACTHUHBI,

0) IPOMCXOUT HE MOJIHOE TPOSIBICHUE KOMIIOHEHTOB;

B) COPOCHT OCBINAETCS C IIACTUHBI.

18. MexaHu3M paszieneHus CMECH METOZI0M OyMaKHOUM XxpomaTorpaduu:
a) ocaJl04HbIN; 0) HOHOOOMEHHBIN;  B) paclpeeTUTeIbHbIMH.

19. Tlpu xpomarorpadupoBannu Ha Oymare mapameTpoM KOJMYECTBEHHOTO aHAIN3a SBISETCS:
a) IIomaap miaTHa; 0) kodhQHUIMEHT pacrpeaeICHHS;
B) CKOPOCTb IEPEMEIICHUST KOMITOHCHTA.

20. Ilpu pa3aeneHuu CMECH METOJIaM BOCXOJISAIIEH XpoMarorpadum. ...
a) pacTBOPHUTEIb MOMEIIAIOT B BEPXHIOIO YaCTh KaMEPhI;

0) pacTBOpHTEIH TOMEIIAIOT B HIDKHIOK) YaCTh KaMEpHhI;

B) CMECh HaHOCST B LIEHTp Oymaru.

Paznea 2. «CnekTpockonnyeckue MeToaAbI» (TecT 2)
1. VYkaxute, Kakoe W3 HWXKENEPEUHCICHHbIX BBIPAKEHUM XapaKTepU3yeT CBSA3b MEXITY
kodpdunmenTom npomyckanus (T) 1 onTryeckoi MIOTHOCTHIO (A):
a) A=1InT; 6) A=2-1gT; B)A=-IgT.

2. Kakoii (hakTop He BIMET Ha BETHUUHY MOJISIPHOTO K03 HIreHTa noriomenus?
a) TeMIeparypa, 0) IUTMHA BOJIHBI TPOXO/ISIIIETO CBETA;
B) KOHIICHTpAIUS pacTBOPa; T) MPHUPOJia BEIIECTBRA.

3. CooTHecuTe y31bl MPHOOPOB, MPUMEHSIEMBIX ISl aHAJTM3a [0 CBETOIOTIIONICHUIO, UX Ha3HAYCHUIO:
a) MOHOXpOMaTHaTop

0) ¢poTo37eMEHTHI U POTOYMHOKUTEIN

B) CHUCTEMa JIMH3, 3epKajl U MPH3M

r) BoJIb(hpaMoBbIe JTaMIIbl HAKATHBAHHUS, PTYTHBIE U BOAOPOIHBIC JTAMITBI

1) coznanue mapaniesbHOTO JIyda CBETa, MU3MEHEHHUE HAalpaBJIeHUs CBETA
2) mpomycKaHWe U3JIYYEeHHS C 3aJaHHOU JITTMHOM BOJTHBI

3) UCTOUHUK U3ITY4EHUS

4) mpuém u3NIydeHus, IpeodpazoBaHUE CBETOBOTO MOTOKA B (POTOTOK

Bapuants! otBeToB: 1-a; 1-6; 1-B; 1-1; 2-a; 2-0; 2-B; 2-T; 3-a; 3-0; 3-B; 3-1; 4-a; 4-0; 4-B; 4-T;

4. Ykaxute, Ha 4€M OCHOBaH He(eIOMETPHUUECKHU METO]T aHAIIN3a:

a) HUCHOJb30BAHUU 3aBUCHMOCTH MEXJIy HWHTEHCHBHOCTBIO CBETa, PACCEMBAEMOI0 YacCTHIIAMU
HHCHepCHOHHOﬁ CHUCTEMBI, 1 YHUCJIOM 3THX YaCTHUIIL,

0) HCHOJB30BAHMU 3aBHCHMOCTH MEXJy IIOKa3aTeleM CBETONPEIOMICHHS N aHAIU3HPYEMOro
pacTBopa U COIEp>KaHUEM X ONPEAEIIAEMOro BEIIECTBA B ’TOM PACTBOPE;

B) HCIIOJIB30BAHHUU 3aBUCHMOCTU MEKAY MHTCHCUBHOCTBIO CBCUCHHUA BCIICCTBA, BOSHUKAIOLICTO ITPHU
ero BO30Y)XICHMM PaA3IMYHBIMH MCTOYHHKAMU SHEPrHM, W KOHIEHTpalMed ONpeaessieMoro BellecTBa B
pacTBope.



5. OnTryeckas TUIOTHOCTh PacTBOpa IMPH HEKOTOPOU iTnHE BOTHBI paBHa 0,562,
Paccuuraiite nponyckanue T Toro xe pactsopa, %o.
a) 25,14; ©0)27,42; B)17,88.

6. Berunciure MOJIIpHBIN KOAQGHUIIMEHT MOTIOIIEHHS KOMILIEKCA MEJ/IN, €CJIA ONTHYECKAs TUIOTHOCTb
pacTBopa, cojepskaiiero Honsl Meau KoumeHtparpei 0,000025 monb/n npu | = 1 cM paBha 0,150.
a) 2400; 6) 6000; B) 4800.

7. Atomu3arnus mpoOkl MPeIoaraeT:

a) MEPEeBOJI BEIIECTB B ra3000pa3HOe aTOMHOE COCTOSIHUE;
0) U3MeIbYCHUE MPOOLI MEXaHUYECKH;

B) BO30YX/IEHHE BELIECTBA CBETOM.

8. ATOMHas CLIEKTPOCKOIUS —

a) METO/Ibl aHAJIN3a, OCHOBAaHHBIC Ha N3MEHEHHUHU SHEPIeTHYECKOTO COCTOSIHUS aTOMOB BEIIIECTB,

0) MeTO/1bI aHANIN3a, OCHOBAHHBIE HA U3MEHEHUH YHEPIeTUYECKOTO COCTOSIHHS MOJICKYJIbI BEIIECTB,
B) METO/IbI aHAJIM3a, OCHOBAaHHbBIC HA N3MEHEHNH BHYTPEHHEH SHEPTUU aTOMOB BEILECTB,

9. COBOKYMHOCTH BCEX YACTOT ([JIMH BOJH) AJIEKTPOMArHUTHOTO U3JIyUY€HHUsI HAa3bIBAIOT. . ..
a) DIIEKTPOMArHUTHBIM CIIEKTPOM;

0) MmapaMarHUTHBIM CIIEKTPOM;

B) P€30HAHCHBIM CIIEKTPOM.

10. doTomeTpruecKkre METO/Ibl OCHOBAaHbI Ha:
a) MOTJIONIEHUH CBeTa; 0) paccesHUU CBETE;
B) UCIIyCKaHUHU CBETA.

11. B xonopumerpe 111 MOHOXPOMATHU3ALMU CBETA UMEETCS CIIEAYIOLIEE YCTPOHCTBO:
a) nuadparma; 0) CBETOQUIBTPHI;
B) MOHOXpOMATop; T) GOTOMETPUUYECKUE KINHbSI.

12. I'pagyupoBouHbId Tpapuk HpuU (OTOIIEKTPOKOJOPUMETPUPOBAHUM CTPOST B KOOpAMHATAX:
ONITUYECKAs INIOTHOCTD —

a) CBETOIMPOIYCKAHNUE;

0) KOHILIEHTpAIUs pacTBOPA;

B) MOJISIPHBIN KOO(Q(PUIIUEHT CBETOMOIJIOMICHHUS.

13. Onrtrueckast IIOTHOCTH pacTBopa paBHa 0,37. Ceeronpomnyckanue (%) paBHO:
a)42,7; 6)37; B)30.

14. HazHavyeHue 3aIlUTHOTO KOJUTouAa (JI00aBIeHuUs jKelaTuHa, Ha IIPUMEp):
a) CHIKEHHUE PACTBOPUMOCTH OCA/IKa;

B) YCTpaHEHHUE BIUSHUS IPUMeECEH;

I') cTaOUIIM3alUs CyCTIeH3UH.

15. TypOuaumeTpusi — 3T0 METOJ aHAJIW3a, OCHOBAHHBIN Ha U3MEPEHUH UHTEHCUBHOCTH ...
a) CBeTa, MPOILEAIIEro Yepe3 CyCIeH3HIO;

B) CBETA, MOTJIOIIEHHOTO CMECHIO;

I') CBETA, PACCETHHOIO PaCTBOPOM.

16. [lna HedenomeTpuyeckoro ornpeeneHus cepedpa (00pazoBaHust KOJIONWA) IPUMEHSIETCS:
a) a30THAsl KUCIIOTa;

0) coystHast KHCIIOTA;

B) CE€pHas KHUCIIOTA.



17. Tlocnme ynameHWss WCTOYHHMKA BO30YKIEHHUS TMPEKPAIAETCs KpPaTKOBPEMEHHOE CBEUCHHE,
Ha3bIBAEMOE. . ..

a) QuryopecleHIHeH; 0) XEeMUJTIOMHHECIICHITUEH;

B) TPUOOIIOMUHECLEHITUEH.

18. YcrpoiictBo peppakTomMeTpa OCHOBAHO HA SIBICHUU:

a) ONTUYECKasi aKkTHBHOCTh BEIECTBA;

0) TOJTHOE BHYTPEHHEE OTPAKEHHE;

B) MPEIIOMJICHHE JTy4a CBETa HAa TPAHUIIE pa3zeiia IBYX Cpel.

19. YcTpolicTBO noJisipyMeTpa OCHOBAHO Ha.... CBETOBBIX JIyUEeH:
a) MOJISPU3aLINY; 0) mpenoMIIeHUHY;
B) TOTJIOIICHUH.

20. B mnaMeHHO-(OTOMETPUUECKOM aHAIIN3€ H3MEPSIETC:

a) BBICOTA TUIAMEHU;

0) MOTJIOIIICHUE aTOMAaMH SHEPTHUH;

B) HMHTCHCHUBHOCTD M3JTYUCHHS aTOMOB, BO30YKJICHHBIX TIPY HATPEBAHUU BEIIECTBA B TUIAMCHU;

Pazgen 3. «daekTpoxummnyeckne MeToabDy (TecT 3)

1. OcHoBo#i onsiporpaduu Kak BUIA JEKTPOXUMUICCKUX METOJIOB aHAJIN3A SBIISCTCS:

a) M3MEpEeHHE DIIEKTPOIPOBOJHOCTH AHATU3UPYEMBIX PACTBOPOB, MU3MEHSAIOIIEHCS B pe3yabTaTe
XMMHYECKON PEaKIINu;

0) n3mMepeHne o0bEMa pacTBOpa PeakTUBAa TOYHO M3BECTHOM KOHIICHTPAIIMH, W3PACXOJ0BAHHOTO Ha
PEaKIHIO C JAaHHBIM KOJIMYECTBOM OIPEILIISIEMOTO BEIIECTBA;

B) U3MEPECHHUE CUIIBI TOKA, M3MEHSIOIICHCS B 3aBUCUMOCTH OT HAIPSHKEHUS B MPOIECCE AIEKTPOJIN3A,
B YCJIOBHSIX, KOTJIa OJIMH U3 3JIEKTPOJIOB UMEET OYCHb MATYIO IOBEPXHOCTH;

2. YpaBHeHUe, cBs3bIBatolIee Bennunny auddysnonnoro Toka ¢ koddpdunuenrom nuddysnu nona,
NIEPUOJIOM KallaHUs, MacCOM PTYTH, BBITEKAIOUIEH U3 KalWIIsApa, KOHIEHTPALMEl BOCCTaHABIMBAIOIIETOC
(MM OKHMCIIAIOIIErocs) MOHA U YKCIIOM JIEKTPOHOB, OTJJAHHBIX MOHOM MPU OKUCJIEHUU WIH MPHUHSITHIX UM
IIPY BOCCTaHOBJIEHUH, HAa3bIBACTCSl yPAaBHEHUEM

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

3. [Monsporpaduueckas BoiHa — 3TO Tpaduveckasi 3aBUCUMOCTh
a) CWJIBI TOKa OT MoTeHIana; 0) moreHuuana ot pH; B) cuibl Toka ot pH.

4. DneKTpoJl CpaBHEHMSI JJOJKEH UMETh IIOBEPXHOCTb

a) HECOM3MEPHUMO MEHBIIYIO, YeM UHAUKATOPHBIN 3JIEKTPOI;
0) HecoM3MepuMO OOJIBIIYIO, YeM UHIUKATOPHBIHN 3IEKTPO/;
B) TaKylo K€, KaK Yy MHIUKaTOPHOI'O 3JIEKTPO/Ia.

5. B uém 3akitogaercs CylHOCTh KOHIYKTOMETPUUECKOTO METOa aHaiu3a’?
a) B U3MEPEHUU ONTUYECKON TIIOTHOCTU UCCIIEyEMOTO PacTBOPA;

0) B m3mepenuu JDJ]C ucciemyemMoro pacTBopa;

B) B U3MEHEHUH 3JIEKTPOIPOBOAHOCTU UCCIEAYEMOIO PacCTBOPA.

6. Ha ocHOBe 3aBUCHMMOCTH MEXIy Maccoil M BEIIECTBa, MPOPEArupOBABILErO MPU IJIEKTPOJIHU3E B
ANEKTPOXUMUYECKON siuelKe, U KOJIMYECTBOM 3JIEKTPUYECTBA MPOILEIIIET0 Yepe3 3JIEKTPOXUMHUECKYIO
SAUYENKY MPU DJIEKTPOJIN3€E TOJIBKO ITOI0 BELIECTBA, OCHOBBIBAETCS:

a) KyJIOHOMETPUUECKUI aHaJIM3;

0) MOTEeHLIMOMETPUYECKHUI aHaIN3;

B) KOHJYKTOMETPUUYECKUI aHAIN3.



7. DIeKTponpoBOJHOCTE 1 cM° pacTBOpa, HAXOAIIErocs MEXIy 3IEKTPOJAMH ILIOmAnblo 1 cM 2

KaX/IbIi{, PaCIIOJIOKEHHBIX Ha PAaCCTOSIHUU 1 CM IpyT OT Apyra, Ha3bIBaeTCs:
a) yIIEIBHOM AJIEKTPOIIPOBOTHOCTHIO;
0) SKBUBAJIEHTHOH 3JIEKTPOIIPOBOIHOCTHIO;
B) 00IIEH AIEKTPOIPOBOTHOCTHIO.

8. IIpenMy1iecTBO MOTEHIIMOMETPHUUECKOTO METO/Ia AaHATIN3a COCTOUT B BO3MOXHOCTH. . ..
a) OIpe/esIeHNs] HECKOJIBKUX BEIIECTB B CMECU 0€3 MpeIBAPUTEIHLHOTO pa3IeiCHNUS;

0) MpUMEHEHHUS JBYX Pa3HbIX 3JIEKTPOIOB;

B) TUTPOBAHUS TOJLKO OJHOTO BEIIECTBA B CMECH;

I') IPUMEHEHUS Pa3IMYHbIX TOTEHIIMOMETPOB.

9. IIpu moaroToBKe crekIssHHOrO0 pH-35MekTpoaa k padore. ..

a) BBIICP)KUBAIOT CYXOMU AJIEKTPOJI B BOZIe WU Oy(pEepHOM pacTBOpE;
0) BBIMAuMBAIOT JICKTPOJ] B Pa30aBICHHON KUCIIOTE;

B) IIPEIBAPHUTEILHOM MOATOTOBKH JICKTPOAA HE TpeOyeTcsl.

10. KpuBble IOTEHIMOMETPUYECKOTO TUTPOBAHUS CTPOST JJIA. . .
a) m3mepenus pH;

0) YCTaHOBJICHUS BEIMYMHBI AIEKTPOJHOTO MTOTSHIINAIA;

B) HaXOX/IeHUS 00beMa TUTPAHTa B TOUYKE SKBUBAJIEHTHOCTH.

11. MeToioM psiMOil KyJIOHOMETPUH HAXOMSAT:
a) 00beM TUTPAHTA;

0) TOUKY KBUBaJICHTHOCTH;

B) Maccy aHaJIM3UPYEMOTO BEIIECTBA.

12. Ilpu aHanu3e aMIepocTaTH4ecKon KyJTOHOMETPHHU JOJIKHO COOIOAATHCS CIEAYIOIIEE YCIOBHUE:
a) TIOCTOSIHCTBO TOKa;

0) MOCTOSHCTBO MOTEHIINANIA;

B) HaJIMUYHUE NMOTEHLMOCTATA.

13. DnekTpoxumMuvecKas peakuus MpoTeKaeT Ha...
a) UHIUKAaTOPHOM 3JIEKTpoze; ©0) BCIIOMOraTeIbHOM 3JIEKTPOJE; B) 3JIEKTPOJE CPAaBHEHUSI.

14. Ilo ypaBHenuto ®@apajest pacCUUTHIBAIOT:
a) BpeMs aHaiu3a; 0) CHIIy TOKa;  B) MaccCy 3JIETPOXMMHYECKU IMPEBPAIIEHHOTO BELECTBA.

15. Jlns u3MepeHust KoJMuecTBa dJIEKTPUIECTBa MpeiHa3HaueH npudop:
a) KyJIOHOMETp, 0) aMIepocTaT; B) aKKyMYJISITOP.

16. IlpssimMast KOHIYKTOMETPHSI UCTIONb3YETCS IS

a) aHaJIM3a MHOT'OKOMITOHEHTHBIX CMeceii;

0) aHaIM3a OJJHOKOMITOHEHTHBIX PACTBOPOB AJIEKTPOIUTOB;
B) OIIPEAEIEHUS COJIEH B IPUCYTCTBUY ILIETIOYEH.

17. OCHOBHBIM ITPEUMYIIIECTBOM aMIIEPOMETPUICCKOTO TUTPOBAHUS 10 CPABHEHHIO C TIOJIsIporpadueit
SABJISICTCSI:
a) OKCIIEPECCHOCTh; 0) CENEKTUBHOCTh;  B) TOUHOCTb.

18. AMIiepomMeTpuuecKoe TUTPOBAHNUE OTHOCUTCA K ..... METOYy aHaIn3a:
a) KOHTYKTOMETPUUECKOMY; 0) IOTEHIIMOMETPUYECKOMY;  B) KYJIOMETPUUECKOMY.

19. AMnepomeTpruieckoe TUTPOBAHUE OTHOCUTCA K ...... aHaIu3y:
a) BECOBOMY; 0) rpaBUMETPUUECKOMY; B) TUTPUMETPUUYECKOMY.



20. TpeboBanue K HOHOBOMY IIEKTPOJIUTY:
a) BBICOKAs BSI3KOCTh; 0) TMTPOCKOMHUYHOCTD; B) AIEKTPOXUMHUYECKAs HHEPTHOCT.

Kpurepun ouenku:

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

- OIEHKa «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIU BBIIIOIHEHBI 75 — 85 % IpenIoKeHHBIX 3aJaHui;

- OICHKA «yJOBJICTBOPUTEIHFHOY» BBICTABISETCS CTYACHTY, €CIIH BEITTONHEHBI 60 —75 % mpemnokeHHBIX 3aJaHHi;
- OIICHKA «HEYOBIICTBOPHUTEIIEHOY BBICTABISICTCSA CTYACHTY, €CIIH BEIIOHEHBI MeHee 60% IMpeIoskeHHBIX 3aJaHnd.

*OmHO BBIIOJIHEHHOE 3a1aHne dKkBuBaieHTHO 1 6ayutam BPC onenku 3HaHMMA

ITPOMEXYTOYHASA ATTECTALIUA

JK3aMeHALlMOHHbIE BONIPOCHI
Mo AUCHUILINHE «DU3NKO-XUMHYECKHEe METOAbLI HCCJIe0BAHMS

1. B yeMm cymHOCTH XpoMarorpauueckoro pasieieHus N0 METOAY: a) razo-
afcopOUMOHHONW  Xpomatorpaduu; O0)  Ta30-KUIKOCTHOM  Xpomarorpaduu;  B)
pacupenenuTeNnbHO  SKUAKOCTHO-XUAKOCTHOM  XpomaTtorpaduu; r)  OCaJ04YHOMU
xpoMarorpaduu; 1) TOHKOCIONHOW XxpoMarorpaduu; €) HOHOOOMEHHOI XpoMmaTorpaguu?

2. JlaliTe ompeaesneHus] CISAYIONIMX MOHITHH: a) BBICOTAa XpOMAaTOrpaduyecKoro
nvKa; 0) WupuHa XpoMaTorpauuecKoro MukKa; B) MPUBEIECHHBIN yAEpKUBAEMBbIA 00BEM; T)
00U yIaep >KUBaeMbI 00BEM.

3. B yem cymniHOCTh KaueCTBEHHOTO XpOMaTOrpaduyuecKoro aHaian3a mo BeJIUYHHEe
ylIepKUBaeMoro oobema?

4, B dyem cCymHOCTP METOJOB KOJUYECTBEHHOTO aHajau3a: a) aOCOIIOTHOMN
KaJIMOPOBKY; 0) BHYTPEHHEH HOpMalu3aluy (HOPMUPOBKH); B) BHYTPEHHETO CTaH1apTa?

5. B dem cymHocTh HOHOOOMEHHOM XpoMaTorpadhun?

6. B uem cymHocTh pacnpenenuTenbHOM Xpomartorpaduu Ha Oymare? Jlaiite
onpenenenue Ry.

1. Ha 4yem ocHOBaH KadeCTBEHHBIM aHaAJIM3 METOJAMH OCAJOYHOM WU
pacrpenenuTeabHol XxpoMarorpaduu Ha Oymare?

8. Urto u3 ceds npeAcTaBisitoT aM()OTEepHbIE MOHUTHI — aM(OTUTHI?

Q. Ot Kakux (paKkTOpoB 3aBUCUT HOHOOOMEHHASI CHOCOOHOCTH HOHUTOB?

10. B 4WeM  CymHOCTh  KOJIOPHMETPHUYECKOTO,  (DOTOMETPHUECKOTO |

CHEKTPO(HOTOMETPUUECKOTO METOOB aHaI13a?

11. TIlpuBectu ypaBHEHHUE, CBs3bIBatomMe Kod(pduimeHt mnpomnyckanuss 1 u
ONTHYECKYIO MNIOTHOCTH 4.

12. Kakue ¢hakTopsl BIUAIOT HA MOJISIPHBINA KOY()PUITUEHT NorIomeHus (e).

13. B kakux KoopJauHATaX MOYKHO MPEJCTABUTH CIIEKTP MOTIIOMICHUS?

14.  Kaxkoga cymHocTh 3akoHa byrepa-Jlam6epra-bepa?

15.  OOBscHUTE CYIIHOCTh METOJIOB OMPE/EICHUS KOHIICHTPAIUU aHAIU3UPYEMOTO
BeliecTBa: 1) rpagyupoBouHoro rpaduka; 2) meroaa 100aBoK.

16. B kakom ciydae B (POTOMETPUYECKOM aHAJIM3€ HCIOIb3YyEeTCsl CBOMCTBO
aJAIUTUBHOCTU ONTHUYECKOMN MIOTHOCTH?

17. Ha3zoBute 0coO€HHOCTH crekTpodoToMeTpun B YIbTpadHOJIETOBONH 001acTH
CHEKTpa U MPUBEAUTE MPUMEPHI KOJTUYECTBEHHBIX OMpPEIETECHUM.

18. Ha yem ocHOBaH KayeCTBEHHBII aHalIW3 MO MOIMVIOLIEHUIO B MH(ppaKpacHOM
obnacTtu ciektpa?



19. HazoBute OCHOBHbBIE Yy3Jbl NMPUOOPOB ISl AHAIU30B IO CBETONOTJIOLICHHUIO.
KakoBo HazHaueHUE KaxA0T0 U3 ITUX y3J10B?

20. HazoBute ¢doTomMeTpuUecKue MPUOOPHI, MpeIHA3HAUYCHHbIC IJII PadOThHl B: a)
BUJIUMOM; 0) ybTpadroIECTOBOM; B) HHPPAKPACHOM yHIaCTKE CIIEKTpa.

21. KakoBa npupoja 1 IpOUCXO0KIEHUE aTOMHBIX IMUCCHOHHBIX crieKTpoB? [Touemy
aTOMHBIE CIIEKTPbl UMEIOT JIMHEHYATHIN XapakTep?

22. Ot yero 3aBHCUT UHTCHCUBHOCTh CIIEKTPAJIbHBIX JIMHUM ?

23. Ha3zoBuTe OCHOBHBIE Y3JIbl CIIEKTPAIbHBIX MPUOOPOB U YKAKUTE UX Ha3HAYCHHE.

24. Ha yem OCHOBaH KaueCTBEHHBIN cHekTpaibHbIA aHanu3? Kakue mnpubops
MCIIOJNIB3YIOTCS U1l IPOBEICHUS KAUEeCTBEHHOTO aHan3a’?

25. Ot kakux (akTOpOB 3aBUCUT UHTEHCUBHOCTb CIIEKTPATIbHBIX JTUHUMN?

26. B dem cyniHOCTh METOJIOB KOJIMYECTBEHHOT'O CIIEKTPAIBLHOTO aHaIu3a?

27. Kakoe CBOHCTBO aTOMOB M HOHOB JIGKUT B OCHOBE METO/A IUJIAMEHHOMN
dhoromeTpun?

28. Kaxko# mpuHIIMI MOJO0KEH B OCHOBY pa0dOThI TUIaMeHHOTO (poToMeTpa?

29. IlpuBenurte oOLIyI0 XapaKTEPUCTUKY METOJOB SMUCCHOHHOTO CHEKTPAIbHOTO
aHau3a.

30. IlpuBenute 0OIIyI0 XapaKTEPUCTHKy MeToha ¢oToMeTpun miameHu. Kakue
OCHOBHBIE TpHEMBI PAOOTBHI HUCHOJB3YIOTCS B MeTone ¢oromerpun Miamenn? Kaxue
JOCTOMHCTBA U HEJOCTATKU UMEET ITOT METO?

31. Ha dYem ocHOBaH aTOMHO-aOCOPOIIMOHHBIN aHANIW3: a) Ha PETUCTPAlluU
MOTJIONICHUS] CBETa aTOMAaMH BEIIECTBA; ©) HA PErucTpaliil CBETa, IOTJIOMICHHOTO
MOJIEKYJJaMH BEIIECTBA; B) Ha PErHCTpPAllMM CBETa, HCIYCKaeMOro BO30YKIECHHBIMU
MOJIEKYyJIaMu?

32. Kakue cnocoObl aTOMHU3AIMM UCIHOJB3YIOTCS B aTOMHO-a0COPOIIMOHHOM
aHanuse?

33. M3  KakuxX  OCHOBHBIX  y3JOB  COCTOMT  aTOMHO-a0COpPOIIMOHHBIN
criektpodoromeTp?

34. Kakue WCTOYHMKM U3IYYCHHUsS] HCMOJIB3YIOT B aTOMHO-a0COPOIIMOHHOM
cnektpodoromerpe? Kakum TpeOOBaHUSAM JI0KEH YIOBIETBOPATh UICTOUHUK WU3JTYUEHUS?

35. Kakwue MeTonbl onpe/iesieHrs: KOHIICHTPAIIUH BEIIECTB B paCTBOPE UCTIOIB3YIOT B
aTOMHO-a0COpOIIMOHHOM aHayu3e?

36. HazoBuTe 06acTu MpUMEHEHUS] aTOMHO-a0COPOIIMOHHOTO aHAJH3a.

37. Tlouemy wMeTON aTOMHO-a0COPOLIMOHHOW CIEKTPOCKOTHH TPAKTHUYECKH He
WCTIONB3YIOT JJISl OTIPEACIICHUS ETOYHBIX METAJIOB?

38. MoOXHO M METOAOM AaTOMHO-a0COPOIIMOHHOW CHEKTPOCKOIHH OMPEACTUTh
OJTHOBPEMEHHO 2-3 31eMeHTa B uX cMecu? UTo 11 3Toro Heooxoaumo?

39. IlpuBenute NPUHIUITHATBHYIO CXeMy aTOMHO-a0COPOIIMOHHOTO
criekrpodoTomeTpa.

40. TloueMy TepMUHBI «ONITUYECKAS INIOTHOCTH» U IPOMYyCKaHUE» B HeeToMeTpun
YHOTPEOISIOTCS C ONPEIEICHUEM «KaXyLTUECT»?

41. Ha ueM oCHOBaHBI METOIbI HE(PEIIOMETPHUH U TYPOUTUMETPUH?

42. B xakux KoopJuHaTax B ME€TOJIe HedeTOMETPUH rpayupOBOUYHBIN rpadK UMEET
HEJTMHEWHBIN XapakTep? SIBIsSeTCs au 3TO MPEMATCTBUEM I HAXOXKIACHHS KOHIICHTPAIUH C
€ro MoMoIpo? B Kaknx KoopArHATAX MOYKHO TIOTYYUTh THHEHHYIO 3aBUCUMOCTD «CBOHCTBO-
KOHIEHTpAIU»?

43. TloueMy HedenoMeTpuuyecKue HM3MEpPEHUs MPOBOJAT B MOHOXPOMATHUYECKOM



ceere?

44. Kak cBsi3aHbl HMHTEHCHUBHOCTb CBETa, MPOIIEAIIEr0 4Yepe3 CYCIEeH3UI0, C
KOHIIEHTpAaIMeil aHAIU3UPYEMOTO BEILIECTBA B METOIE TYPOUIUMETPUN?

45. Kakoe pacueTHOE COOTHOIICHHE JISKUT B OCHOBE HEPEIOMETPUUIECKOTO METOAa
aHanu3za’?

46. Kakwue ycnmoBus HY»XHO COOJIOATh Il oOecTieueHrs] He0OX0MMMONW TOYHOCTH
TypOUAUMETPHUUECKUX U HEPETOMETPUUECKIX OTPECIICHU?

47. Yrto Ha3BIBAIOT JIIOMUHECIICHTHBIM U3JIyYEHUEM U KaKOBa €ro npupoaa?

48. CdopmynupyiiTe OCHOBHBIEC 3aKOHOMEPHOCTH JTFOMUHECIICHIIHH.

49. Kakue BHUIBI JIOMHHECIEHLMH pa3IUYal0oT B 3aBUCUMOCTH OT croco0a
BO3OYXKIeHUS?

50. Yro Takoe duryopecrieHus?

51. Uro Takoe KBAHTOBBIM BBIXOJ B JIIOMHHECIICHIIMM M KaK OH BIUSET Ha
YyBCTBUTEJIBHOCTh aHaIU3a?

52. IlpuBenurte NpUHIUIHAIBHYIO CXeMy IpuOopa sl U3MEPEHUsT UHTEHCUBHOCTHU
¢dnyopecuenun. C ueM cBsi3aHa HEOOXOAMMOCTh MCIIOJIb30BaHUSI ABYX CBETO(UIBTPOB U II€
UX MECTO B cxeme?

53. Tlouemy mnst maMmepeHus: GIyOpECICHIIMM HCIIOIL3YIOT TOJBKO pa30aBIICHHBIC
pactBopsl KoHnenTpanueit 107...10 Monb/n 1 Menee?

54. Kak cBsi3aHa MHTEHCUBHOCTD (hJIyOPECLICHIINY ¢ KOHIIeHTpanuen? Kakue npuemsl
(IyOopecleHTHOrO aHaJIn3a OCHOBAHbI HA UCIIOJIb30BAHUH 3TOM 3aBUCUMOCTHU?

55.Ha uyeM ocHOBaHbI MOTEHIIMOMETPUUECKUE METOIbI aHATN3a?

56.Kakas 3aBucumocThb BbIpakaeTcsi ypaBHeHueM Hepucta? IloscHute cMmBbICT
BXOJISIIIIMX B HETO BEJIMYMH.

57.Yto mpexacraBisitor coboit anexktpoasl | u Il poma? I[lpuBeaure mpumepsl 3THX
AIEKTPOJIOB.

58.Kakue (pyHKIIMM BBITIOJHSIOT WHIWKATOPHBIE JJICKTPOABl M KAKUE — DIIEKTPOIbI
cpaBHEeHUA? YKaxuTe TpeOOBaHUs, KOTOPbIE K HUM MPEAbSIBISIOTCS.

59.TIpuBenuTe cxeMy yCTaHOBKH JUIsl IOTEHIIMOMETPUYECKUX U3MEPEHUH.

60.B yem cymHOCTh TMOTEHIIMOMETpHUeckoro ompenenenus pH pactBopa? Kakwue
MHJUKATOPHBIE IEKTPO/Ibl MOTYT OBITh UCIIOJIB30BAHbI AJId onpeneneHus pH?

61.Kak ycrpoeH cTekIsHHBIH djekTpon? Kak MOXKHO ompeneiauTh CTaHIapTHBIN
MOTEHI[MAJ ATOr0 3JEKTpoaa? YKaKUTe JOCTOMHCTBA U HEAOCTATKU CTEKJISTHHOTO 3JIEKTPO/Ia.

62.KakoBbl OCHOBHBIC THITBI MOHOCEICKTUBHBIX 3JIeKTpoaoB? Kak oHU ycTpoeHBI?
Kakne nmeror xapakTepuCTUKH?

63.HazoBuTe COOTBETCTBYIOIIHME Tapbl JJCKTPOAOB U TMPUBEIUTE IPUMEPHI
MOTEHIIUOMETPUYECKOIO TUTPOBAHUS C UCIOJIb30BAHUEM: &) PEAKLUUN KUCIOTHO-OCHOBHOTO
B3aUMOJICUCTBHS; 0) peakIuii OCaXACHUS; B) PEaKIMii KOMILJIEKCOOOPA30BaHMSI; T) PEaKIIHiA
OKHCJIEHUS-BOCCTAHOBJICHHS.

64.Kakue Bubl MOTEHUMOMETPUH HCTIONB3YIOTCS B AaHAJTU3€ U HA YEM OHU OCHOBAHbBI?

65.13mepenne Kakoro CBOMCTBA JISKUT B OCHOBE KOHIYKTOMETPUUYECKOro aHanuza? B
KAKUX €IMHHIIAX 3TO CBOMCTBO U3MEPSAETCA U C MMOMOILBIO KAKHX YCTPONCTB?

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

6/7.Kak  mpakTUYeCKd  ONPENessiOT  KOHIEHTPALMIO  METOJAOM  MpsSIMOM
KoHaykToMeTpun? IloueMy B OCHOBHOM ucHoJib3yeTcs rpaduueckuil myTh pemenus? Kakoi
BUJI UMEET TPayHUpOBOYHBIN rpaduk?

68.0OxapakTepu3yiiTe OCHOBHBIE Y376l MpuboOpa sl KOHAYKTOMETPUUYECKOTO



TUTPOBAHMUSI.

69.N300pa3ute u 00BICHUTE XO/1 KPUBOU TUTPOBAHUS CMECH CHIIBHOM U ¢JTa00# KUCIIOT
IIeJI0YbI0 (Ha JIFOOOM KOHKpETHOM npumepe). Kak HaliTu 00beMbl, MOLIEANINE HAa THTPOBAHKE
Ka>KJI0OTO U3 KOMIIOHEHTOB?

70.Kak HaxoIsAT TOYKY DKBHBAJICHTHOCTH, €CJIM Ha KPUBOW TUTPOBAHHUS HET UYETKO
BBIPAKEHHOIO U3J10Ma?

71.Kakoii METOJT KOJTMYECTBEHHOTO aHaJIM3a Ha3bIBAETCSl KYJOHOMETPHUEH ?

72.Kaxue 3aKOHBI Jie)KaT B OCHOBE KYJIOHOMETPUU?

73.B dWem pasznu4rie METOJOB MPSAMON KYJOHOMETPUHU H KYJIOHOMETPUYECKOTO
TUTPOBAHUSA?

74.1lpuBeauTe MNPUHUMIHAAIBHYIO CXEMY YCTAaHOBKM I KYJIOHOMETPUYECKOTO
TUTPOBAHMUSI.

75.11o kakOMy 3aKOHY M3MEHSETCS CUJIa TOKA B XOJ€ MPAMOIr0 KYJIOHOMETPUUYECKOTO
onpenenenus? [lpuBeante npuMepsl NPSMbIX KyJTOHOMETPUUYECKUX OMPEICTCHHM.

76.HazoButre Hambosiee pacnpoOCTpaHEHHbIE CHOCOOBI (UKCHUPOBAHUS  TOUKHU
HKBUBAJICHTHOCTH B KYJIOHOMETPUYECKOM TUTPOBAHHH.

77.YKaxxuTe JOCTOMHCTBA U HEJAOCTATKH KyJIOHOMETPUUECKUX METO/IOB aHaJN3a.

78.UTto mexuT B OCHOBE Tosiporpaduueckoro Merona ananmza? Kakue cymecTByrOT
Pa3HOBUIHOCTH MOsIporpaduun?

79.Kakoii Tok Ha3bpIBaeTCs NpeneabHbIM (TudPy3noHHBIM)?

80.Kakue TpeOoBaHMWS TPETBABIAIOTCS K  HWHAAKATOPHBIM  DJIGKTPOJaM B
nosisiporpagun?

81.KakoBel JTOCTOMHCTBA W HEIOCTAaTKH PTYTHOTO KamNeIbHOTO JJIEKTpoaa U
MJIATUHOBOTO BPAIAOIIETOCs 3JIeKTpoaa?

82.Kakwue 371eKTpoibl CpaBHEHHUS UCIIONB3YIOTCS B MOJIsIporpaduu?

83. it wero HeoOxoaum B mossiporpaduu GOHOBBIN IIEKTPOTUT?

84.KakoBa CyIIHOCTh M TEOPETHUECKUE OCHOBBI aMIIEPOMETPUIECKOTO TUTPOBAHHUS?

85.Uto oO0miero um Kakue pa3iuuus MEXAY aMIepOMETPUYECKUM THUTPOBAHUEM U
nosisiporpadueit?

86. KakoBel 00JlacTM TPUMEHEHHWS, JOCTOMHCTBA H  HEJOCTaTKH  METOJIOB
a7cOpOLIMOHHON XpomaTorpaduu?

87. Kakue TpeGoBaHMs MPenbABIAIOTCA K afcopObeHTaM u pactBoputensim? HazoBute
HamboJee pacpoCTpPaHEHHBIE PACTBOPUTENH M aICOPOSHTHI B JKUIKOCTHO-aCOPOIIMOHHON
xpomatorpaduu.

88. Kakue  cmocoObl  TmpUMEHSAIOT g ompedeneHus  3(PQPEKTUBHOCTH
XxpomaTtorpaduuecKkux pa3aeaeHuii?

89. KakoBel 005aCTH MPUMEHEHHWsI, JOCTOMHCTBA M HEIOCTAaTKW METOJOB Ta30BOM
xpomarorpadun’?

90. Kakue TpeOoBaHMs TPEABIBISIOTCS K KUAKOM (aze B Ta30-KUIKOCTHOU
xpomarorpadun? Kakue BemecTBa HCMONB3YIOT B Ka4eCTBE KHUAKON (ha3bl, B KAa4ECTBE
TBEPIOTO HOCUTEIIS?

91. IlpuBeauTe mNpUMEpHl AHATMUTUYECKUX OINPEACICHU METOJaMH OCaJ0YHON U
pacmpeenuTenbHON XpomaTorpadun Ha Oymare, YKaKUTE OCHOBHBIE CIIOCOOBI M3MEPEHHI
TIPH KOJIMYECTBEHHBIX OIMPEICIICHUSX.

92. KakoBbl 00s1acT TPUMEHEHUS, JTOCTOMHCTBA M HEIOCTATKH a) TOHKOCJIOWHOM
xpomatorpadun; 6) ocagouHoi xpomaTorpaduu; B) HOHOOOMEHHOUW XpomaToprpaduun?

03. lalite  ompeneneHUEe  MOHATHUSAM  «KaTHOHUT» HW  «aHUOHUT».  Kakue



(yHKIMOHAJIBHBIE TPYIIIBI OHU COAEPKAT?

94. KakoBo ctpoenue katuonuta KVY-2? Kak npoucxomst mpolieccbl oOMeHa H
perenepanuu katnonura KY-2?

95. Kak nmpoBoUTCS BBIOOp ONTUMAJIBHBIX YCIOBHM (POTOMETPUUYECKUX ONPE/eIICHUM:
a) JJIMHA BOJIHBIL; 0) TOJIIIMHA CBETOMOTJIOMIAIONIETO CJI0s (KIOBETHI); B) KOHIIEHTPAIUU.

96. OT KakWxX OJKCIEPUMEHTAIBHBIX YCJIOBHH 3aBUCHUT TOYHOCTh H3MEPCHUS
ONTUYECKOU MIOTHOCTH MYTHBIX PACTBOPOB?

97. HazoBuTe npumepbl He(PeTOMETPUIECKUX U TYPOUTUMETPUUECKUX OMPECICHUHN U
YKaXXHUTE YCIOBUS MTPOBEICHUS aHAN3A.

98. HazoBute (pakTOphl, BIUSIONINE HA HHTEHCUBHOCTH JIIOMUHECIECHITUH.

99. IIpuBeauTe NMpUMEphl KAUECTBEHHBIX OIMpPEACNICHU METOJIOM JIIOMUHECHEHIIUN B
TEXHUKE, CEJTCKOM XO35UCTBE, MEAUIIMHE U T.]I.

100. VYkaxuTe MOCTOMHCTBA, HEIOCTATKA U 00JIACTU MPUMEHEHHS METO/a MPSMOMN
NOTEHIIMOMETPUH.

101. B kakux KOOpAMHATaX CTPOSIT KPUBBIE MOTECHIIMOMETPUUECKOTO TUTPOBAHUSA?
Yem o0ycroBauBaeTcs BHIOOp KOOpIUHAT?

102. Kakue  ompeneneHuss  HEBO3MOXKHO  BBIMOJHUTH ~ METOJOM  MPSIMOM
KOHAYKTOMETPUHU: a) OMPEICNICHNE KauecTBa IUCTHUITMPOBAHHOW BOJBI, 0) COACpKAHHS
HaTpUs U KaJIUsl B MOPCKOM BOJIE; B) OOIIETO COAEpKaHUs MPUMECEH B TEXHUUYECKOU CEPHOM
KHUCJIOTE; T') O0IIIETO COIepIKAaHUS COJIe B MUHEpaIbHbIX Bojax? OTBET MOSICHUTE.

103. Kakue wu3 mepedynciIeHHBIX JTOCTOMHCTB CJEIyeT OTHECTH K METOIY
KOHIYKTOMETPHUYECKOTO TUTPOBAHMS: a) BHICOKAsI TOYHOCTD; 0) BEICOKAS UyBCTBUTEILHOCTD;
B) BO3MOXHOCTh TUTPOBAHMSI MYTHBIX M OKPAIICHHBIX PACTBOPOB; T') BO3MOKHOCTh aHAJIN3a
cMecel JByX BellecTB 0e3 MpeBapUTEILHOTO pa3/IesieHUs; /1) BOBMOXXHOCTh TUTPOBAHUS B
MPUCYTCTBUH MOCTOPOHHUX IIEKTPOIUTOB?

104. B ueM CymIHOCTh BBICOKOYACTOTHOTO TUTpOBaHUA? KakoBbI 0COOEHHOCTH
MU3MEPUTENFHOM anmapaTypbl BHICOKOYaCTOTHOTO TUTPOBAHUA?

105. Kakue BUbI KOHIYKTOMETPUH HCTIOIB3YIOTCS B aHAIHU3E?

106. KaxoBbI BO3MOKHOCTH MOJSPOrpaguul IpU aHAIU3E OTIETBHBIX BEIIECTB U UX
cMmecei?

107. Kaxkwue BemiecTBa MOXKHO OTIPECIIUTH aMIIEPOMETPHUECKUM TUTpoBaHueM? THITbI
KPUBBIX aMIIEPOMETPUICCKOTO TUTPOBAHMSI.



O6pas3err 3K3aMeHaIIMOHHOTO OuieTa
HoBocuOupckmii rocy1apcTBeHHbINH arpapHblii YyHUBEPCUTET

ATpOHOMHYECKH (HaKyTbTET YTBEPXJAIO
3aB. Kadeapoil XUMUHU

DK3aMeH 110 TUCIIATUITHHE

PDu3uKo-XUMHYECKHE METOAbI HCCIE0BAHUS T.U. boxosa
Buaer Ne 1

1. OO6mmas xapakTepuCTHKa (HU3UKO-XUMHUICCKAX METOJIOB MCCIICTIOBAHHUH.
2. Mertonel ra3zoBoit xpomarorpaduu; oOIIas XapaKTepUCTHKa, OO0JIACTH TNPUMEHEHHS, JOCTOMHCTBA U
HEIOCTAaTKH.
3. UTto 001mIero 1 Kakue pa3Indus MEXIy aMIEpOMETPUICCKUM TUTPOBAHUEM U TOJIsIporpadueii?
4, PaccuwmraiiTe Maccy MeTaiia, BBIICIUBIIETO PU JICKTPOIIN3E XJIOPHUIA MM, €CIIH U3BECTHO, YTO CHJIA TOKA
paBHa 5 A, a BpeMs Iiporiecca 5 9acos.
5. Jis HeemoMeTprueCcKOro ONpeie]CHUS CBUHIIA B POMBIIIUICHHOM pacTBope 10 MII ero moMeCTHIIN B MEPHYO

k0;10y Ha 100 mut, mpubasmm pactop KoCrO4 1 oBenu 10 METKU AUCTUIMPOBaHHOM Bool. Kaxyimascs ontudeckas
IIOTHOCTH ToJTydeHHOH cycneH3nn PbCrO4 cocrapmia 0,19. JIis cTraHIapTHEIX pacTBOPOB, coaepxkamux 10, 8, 6, 4 u
2 mr Pb B 100 M1 ¥ B Te€X k€ YCIOBUAX KaXKYINAsACS ONTUYECKAs IIOTHOCTh cocTaBmiia coorBercTBeHHO 0,10; 0,15;
0,21; 0,30 u 0,40. OnpeenuTe KOHIICHTPAIIMIO CBUHIIA B IPOMBIIIJICHHOM pacTBOpe (MI/MII).

DK3aMeHaTop IO.U. KoBainb

Kpurepun BbicTABJIEHUS IK3AMEHANUOHHON OTMETKHU:

«OMAUYHO» BBICTABIISETCS CTYACHTY, €CIM OH IIYOOKO M IMPOYHO YCBOWJI MPOTrPaMMHBIN MaTepuall,
MCYEPIBIBAIONIE, MOCIEA0BATENIBHO, YETKO M JIOTMUYECKH CTPOMHO €ro M3Jaraer, yMeeT TECHO YBSA3bIBaTh
TEOPUIO C MPAKTUKOH, CBOOOJIHO CIIpaBIISIETCA C 3aJadyaMH, BOIIPOCAaMU M JIPYITMMM BHUJAMU NPUMEHEHUS
3HAHUW, IPUYEM HE 3aTPYAHSAETCS C OTBETOM IPHU BUIOM3MEHEHUH 3a1aHUM, UCIIOIB3YET B OTBETE MaTEpUal
MOHOIpaUUECKOil TUTEPaTyphl, MPABHUILHO OOOCHOBBIBAET NIPUHATOE PELLICHHUE, BIAJAEET PA3HOCTOPOHHUMHU
HaBBIKAMH ¥ IPUEMAMHU BBIITOJTHEHHUS IPAKTUYECKUX 3aa4.

«XOpouio» BBICTABIIAETCS CTYJIEHTY, €CIIM OH TBEPJAO 3HAET MaTepuaj, TPaMOTHO M IO CYLIECTBY
U3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HE TOYHOCTEH B OTBETE HA BOIPOC, NPABUIBHO IPUMEHSET
TEOPETUYECKHE TOJOXKEHUS NPU PEIICHUU MPAKTHUYECKUX BOMNPOCOB M 3a/ay, BiaJeeT HEOOXOAUMBIMU
HaBBIKAMU ¥ IPUEMAMU UX BBIIOJHEHUS.

«y0081emeopumenbHo» BBICTABISIETCST 00ydaroleMycsl, €ClId OH MUMEET 3HaHHUS TOJbKO OCHOBHOIO
Marepuanga, HO HE YCBOWJI JCTaJeH, JIEMOHCTPUPYET HETOYHOCTH, HEAOCTATOYHO IIPABUJIBHBIC
(GOpMyIIMPOBKH, HApYLIEHUS JIOTUYECKOM IMOCIIE0BATEIbHOCTH B M3JI0KEHUHM MPOTrPAMMHOIO MaTepuana,
UCIIBITHIBACT 3aTPYAHEHUS MIPH BBHITOJHEHUH MPAKTUYECKUX PaOOT.

«HEYAOBJIETBOPUTEIILHO» BBICTABISETCS 00Yy4aroIIEMycCsl, KOTOPbI HE 3HAET 3HAYUTENbHOM 4YacTH
IPOrpaMMHOT0 MaTtepHaja, JOMYCKaeT CYIIECTBEHHbIE OIMIMOKM MpPHU €ro H3JI0KEHHH, HEYBEPEHHO C
OO0JIBIIMMH 3aTPYJHEHHUSIMH BBITIOJIHAET IPAKTHUECKHE PabOTHI.



3AJIAHUA 1151 ONPEAEJIEHUA YPOBHA C@OPMUPOBAHHOCTH
KOMIIETEHIIMUA 11O JUCHUIIJINHE

3ananus 1J151 onpeaesieHNsi YpOBHS C()OPMHPOBAHHOCTH
kommereHuuu OITK-2

1. KoaddummenT pacnpenenenus Hauoosee 3aBUCHUT OT:
a) cocTaBa pacTBOpHUTEIs; 0) crioco0a MPOSIBICHHUS XpOMaTOTPaMMBI; B) COCTaBa CMECH.
Otger: a

2. MexaHu3M pa3JIelieHuss CMECH METOZIOM OyMaKHOU XpomaTorpaduu:
a) 0CaJ0YHbIN; 0) HOHOOOMEHHBIN; B) paclpeIeTUTEIbHBIM.
Otger: B

3. [Ipu paznenennn cMecu METOJIaM BOCXOIAIIeH XpoMaTorpadum. ...
a) pacTBOPUTEIH MIOMEIIAIOT B BEPXHIOK) YacTh KaMEpPHI,

0) pacTBOPHUTEIb MOMEUIAIOT B HIKHIOIO YacTh KaMEepHl,

B) CMECh HaHOCST B LIEHTp Oymaru.

OrtBet: 0

4. Tlocne ynaneHust ICTOYHKKA BO30YKIEHUS MPEKPaIIAeTCs KPaTKOBPEMEHHOE CBEUEHUE,
HA3bIBAEMOE. . ..

a) ryopecueHnueii; 6) XeMITFOMHUHECIICHIIMEH; B) TPUOOTIOMUHECIICHITUCH.

OtBer: a

5. YCTpoKCTBO MOJISIPUMETPA OCHOBAHO HA. ... CBETOBBIX JIYUEH:
a) MOJIIpU3aIkK; 0) MPEIOMIICHUH; B) TIOTJIOIICHUH.
Otser: a

6. B mnamMeHHo-(hoTOMETpUUECKOM aHATU3€ U3MEPSETCS

7. OCHOBOITOJIO)KHUKOM XpoMaTorpauuecKkux METOI0B pa3esieHus SBIsSETCS

8. OCHOBOM OCaUTENBHON XpoMaTorpaduu SBISIETCS
9. OnTuueckast IOTHOCTH pacTBopa paBHa 0,37. Ceetomnpomnyckanue (%) paBHO

10. Ilpu pacnpocTpaHEeHUH PACTBOPUTEINS MO TUIACTHHY Ha 10 CM KOMIOHEHT yJaisieTcsl OT JIMHUU
crapta Ha 5 cMm. KoaddunmeHT pacrpeaenenus mpyu 3TOM paBeH -




3ananus 1J11 onpeaesieHNsi YpOBHsSI C()OPMHPOBAHHOCTH
kommnerennuu OITK-5

1. [IpeumyIiecTBO MOTEHIIMOMETPHIECKOTO METO/Ia aHAIM3a COCTOUT B BO3MOXKHOCTH. . ..
a) OIpe/ielIeHNs] HECKOJIBKUX BEIIECTB B CMECU 0€3 MpeIBAPUTEIHHOTO pa3/IeNCHNs;

0) MPUMEHEHHUsI IBYX Pa3HBIX AJICKTPOJIOB;

B) TUTPOBAHUS TOJILKO OHOTO BEIIECTBA B CMECH.

OTBeT: a

2. B kauecTBe ra3za-HOCHUTEIS MOKHO HCIIOIb30BATh:
a) xJi0p; 0) KUCTIOPO/; B) TEIHil.
Otser: B

3. Biok )kuaKOCTHOro XpoMarorpada, peryJupyronui ypoBeHb aHaIUTUYECKOIO CUTHaJIa:
a) KOJIOHKA; 0) TEPMOCTAT; B) SJIEKTPOHHBINA YCHUIIUTEIb.
OtBer: B

4. 3akoHuute (OPMYIUPOBKY: MPU KOJIWYECTBEHHONM OOpaOOTKE pe3ylbTaTOB aHallM3a METOJIOM
BHYTPEHHET0 CTaHJIapTa yUUTHIBAIOT

5. YcTpoiicTBo pedpakToMeTpa OCHOBAHO HA SBICHUU
a) ONTHYECKast aKTUBHOCTH BEIIECTBA; 0) MOJHOE BHYTPEHHEE OTPAKECHHE;
B) NPEJIOMJICHHE JIyya CBETa Ha IPAaHULIE pa3Jiena JIBYX Cpel.

6. Jlns HedenoMeTpuuecKoro onpenecHus cepedpa (00pa3oBaHuUs KOJUIOHIA)
IMPUMCHACTCA

7. Ilpm xpomaTtorpadupoBanum Ha Oymare mapaMeTpoM KOJIMYECTBEHHOIO  aHAIM3a
ABIISICTCA

8. Ilpu HegoCTaTOYHOM repMeTH3alii XpoMaTorpadhudeckor KaMephl:
a) paCTBOPUTEIIb UCTIAPSIETCS C TIOBEPXHOCTH TUIACTUHBL

0) MPOUCXOTUT HE MOJIHOE MPOSIBICHNE KOMIIOHEHTOB;

B) COpPOEHT OCHITIAETCA C MJIACTUHBI.

Otser: a

9. AtomHas CIICKTPOCKOIINA — METOJbI aHAJIN34, OCHOBAHHBIC

10. doToMeTpHrUecKre METOIbI OCHOBAHBI Ha:
a) TIOTJIOIIEHUH CBETa; 0) pacCEesTHUM CBETE; B) UCITYCKAHUU CBETA.
Otser: a

Kpurepuu onenku:

- OIICHKA «OMJIUYHO» BBICTABIIETCS CTYNEHTY, €ciu BbImojHEeHbl 85—100 % mpemioxkeHHbIX
3amanuii (6ostee 9 3amanuii);

- OIICHKA «XOpOui0» BBICTABIISACTCS CTYICHTY, €CJIH BBIOJIHEHBI 75—84 % mpeio)KeHHbBIX 3a/ITaHui
(8-9 3anmanwmii);

- OIICHKA «)008/1emBOpUmenbHo» BBICTABISETCA CTYACHTY, €ClIu BbIModHeHbI 60 —74 %
MpeIIOKEHHBIX 3a0anuii (6—7 3am1anuii);

- OIIEHKA «HEYO081eMEOPUMENbHOY» BBICTABIIACTCS CTYIACHTY, €CTU BhITIOJTHEHBI MeHee 60%
MIpeIJIOKEHHBIX 3aanuii (MeHee 6 3a1anHwii).



JlJ1sl BBINOJIHEHHUSI CEMECTPOBOM KOHTPOJILHOM Pad0Thl HCIOJIb3YyeTCH:

1. ®u3nkKo-xuMHYeCKHEe METOAbl HCCJIeTOBAHMS: 3a0a4d W YNPAKHCHHUS IS
BBITIOJTHEHHUS] KOHTPOJBHBIX padoT / HoBocuo. roc. arpap. yH-T; ArpoHoMm. ¢ak.; coct.: FO.1.
Kosaib. — HoBocubupck: UL «3o0m0toit konocy, 2022. — 54 c. (ounas popma oOydeHus)

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

JlocTyn: orpaHUYEHHBIN

2.  Du3NKO-XMMHYeCKHe MEeTOAblI HCCIeN0OBAHMS: 337aYd W YIPKHCHUS IS
BBITIOJTHEHHSI KOHTPOJIBHBIX padboT / HoBocuO. Toc. arpap. yH-T; ArpoHoM. dak.; cocT.: FO.U.
Kosans. — HoBocubupck: UL «3omnoToit komnocy, 2022. — 66 c. (3aouHas popma 00yueHus1)

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

JocTym: orpaHUYEHHBIN

CocTaBuTenb 10.1. KoBanp
« » 20 T

MATPHUIIA COOTBETCTBUS KPUTEPUEB OIIEHKHA YPOBHIO CPOPMHUPOBAHHOCTH KOMIETEHIIMI

Mertoauueckue MaTepuajbl, onpeacjaaionue npoucaypy oucHuBaHust 3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (I/[J'[I/l) OInbITa
ACATECIBbHOCTH, XaPAKTEPU3IYIOIIUX ITAIlbI (l)OpMHpOBaHI/[ﬂ KOMIIeTeHIM i

Kpurepuu oneHku | YpoBeHb cHOPMUPOBAHHOCTH KOMITETSHITHI

OneHka no nATHOAJILHON cHcTeMe

«OTIHIHO» «BpIcokuii ypoBEHb»
«Xopowoy «JIOBBIIICHHBII YPOBEHbY»
«Y IOBJIETBOPUTEIBHO» «IloporoBslil ypOBEHb»
«HeynoBieTBOPUTEIILHOY «He nocrarouHsblii»

OneHKa Mo CHCTEMeE «3a4eT — He3auyeT»
«3a4TEeHO» «JloCTaTOUHBIN
«He 3auTeno» «He pocTtaTouHbI

1. TTomoxenne «O OammpbHO-peHTHHTOBOW cucTeMe artrtectammu cryaentroB»: CMK IMTHJ[ 08-01-2022, BBegeHO HpUKa30M OT
28.09.2011 Ne371-0 (http://nsau.edu.ru/file/403: pexum gocTyna cBOOOIHBIN);

2. [Tonoxxenne «O MpoBeICHUH TEKYIIET0 KOHTPOIIS U MPOMEKYTOUHOU aTTecTanuu ooydaromuxcs B ®I'5OY BO HoBocubupckuit
FAY»: CMK ITH/ 77-01-2022, BBeneno B neiictBue mpuka3oM oT 03.08.2015 Ne268a-O (http://nsau.edu.ru/file/104821: pexxum
JTOCTYTIa CBOOOIHEIH);
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