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DoHA OLIEHOYHBIX CPEACTB U1 NPOBEACHUS IPOMEKYTOYHOM aTTeCTalUuH

[MosicuuTenbHas 3anucka

®onpn oueHounslx cpexactB (manee — POC) I NMPOMEKYTOUHOHW aTTeCTallMM MO JUCHUINIMHE «AHAIMTHYECKas
XUMUs» pa3pabOTaH B COOTBETCTBHH C (he/iepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM - OaKkajaBpHaT Mo
HanpasieHuto 05.03.06 Dxonorus U NpUpPOJONOIb30BAHUE, YTBEPHKACHHBIM MpPUKa30M MHUHHUCTEPCTBA HAYKU U BBICLIETO
obpazoBanus Poccuiickoit @eneparmu ot 7 asrycra 2020 r. Ne 894, ocHoBHOH mnpodeccnoHanbHOI 00pa3oBaTenbHON
MpOrpaMMoOil BBICIIETO 00pa3oBaHUS «YTPaBICHHUE IPUPOIONOIH30BAHHEM M 3KOJOTHYECKAs SKCHEPTH3a» C Y4ETOM
TpeboBannii mpodeccronansHoro crangapra 01.003 Ilemaror momomHHUTENFHOTO OOpa30BaHHUA IETEH M B3POCIBIX,
YTBEPKICHHOTO TpHKa3oM MUHHCTEpCTBA Tpyda M coImaibHOI 3amuTsl Poccuiickoit @eneparm ot 22.09.2021 1. Ne
6521, n 40.117 ConenmanmcT MO SKOJOTHYECKOW ©O€30IacHOCTH (B ITPOMBIIUICHHOCTH), YTBEP)KICHHOTO IPHUKA30M
MuHHCTEpCTBa TPYAa ¥ COIMaIbHOI 3amuThl Poccntickoit @eneparun o 07.09.2020 1. Ne 569H.

Hens ®OC ans mpoMexXyTOYHOH aTTECTallMM — YCTaHOBIEHUE ypoBHS chopmupoBaHHOCTH KomnereHumn OITK-1.
CriocoOeH TpHMEHATh 0a30Bble 3HaHMS (YHJAMEHTAJbHBIX pa3/ielIoB HayK O 3eMiie, eCTeCTBEHHO-HAy4yHOro H
MaTEeMaTHYECKOT0 LIUKJIOB NPU PEIICHUH 33124 B 00JIaCTH SKOJIOTUH U IPUPOIONOIB30BaHUS.

3agaun @OC ast MPOMENKYTOUHON aTTECTALMH - KOHTPOJIb KauecTBa M YPOBHSI JOCTH)KEHHS PE3yJIbTaTOB O0Y4EHHUs
10 (POPMUPYEMBIM B COOTBETCTBHH C y4EOHBIM IUIAHOM KOMITETCHIIHSIM |

OIIK-1.1. 3HaeT: ocHOBBI (pyHIAMEHTAIBHBIX pa3/ieioB HAyK O 3eMile, ECTECTBEHHO-HAyYHOI'O M MaTeMaTHYeCKOTO
IIMKJIOB.

3HaeT: B o00BeMe, HEOOXOAMMOM Ul MJaidbHEHIIEro W3y4EeHUs MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIOB:
TEOPETHYECKHE OCHOBBI AHAJIUTUYECKONW XHMHH; TEOPETHYECKHE OCHOBBI KAa4ECTBEHHOTO aHANN3a; aHAJTUTHYCCKYIO
KIacCU(UKaMi0O HOHOB (IO KHCIOTHO-OCHOBHOMY METOAY), TPYHNIOBBIE M CIENH(UUYECKHE pPEareHThl; METOIbI
KOJIMYECTBEHHOTO ~aHANM3a; TEOPETHYECKHE OCHOBBI W METOJWKA BBHIMOJHEHUS TUTPUMETPHUUECKOTO AaHAIN3a;
TEOPETHYECKHE OCHOBBI M METOMKA BBITIOJIHEHNS TPaBUMETPHUUECKOTO aHAIIH3A.

OIIK-1.2. ¥Ymeer: peuiats 3a/laud B 00JIaCTH SKOJOTUH W TMPHPOAOIIOIB30BAHHS C UCIIOJIB30BaHHEM 0a30BbIX 3HAHHN
(yH/IaMEHTaNbHBIX Pa3JIeNIOB HAYK O 3eMJle, ECTECTBEHHO-HAYYHOTO U MaTEMaTHYECKOTO [IUKJIOB.

YMeeT: NMpUMEHATh Ha NpaKTHKE B 00beMe, HEOOXOAMMOM JUIs AAJbHEHIIEero M3y4eHUsl MPEeAMETOB €CTECTBEHHO-
HAayYHOTO ILMKJA: TEOPETHUYECKHE OCHOBBI AHAJUTHYECKONH XHMHH;, TEOPETHYECKHE OCHOBBI KaueCTBEHHOTO aHAaJIN3a;
QHAJUTUYECKYIO KIacCHU(UKAIMI0O MOHOB (IO KHCIOTHO-OCHOBHOMY METOAY), I'PYIIIOBBIE U CIEUU(UYECKUE peareHTh;
METOJBI KOJIMYECTBEHHOTO aHalN3a; TEOPETHYECKHE OCHOBBI M METOJMKA BBINOJHEHHS TUTPUMETPHUECKOTO aHajM3a;
TEOPETHYECKHE OCHOBBI M METOMKA BBITIOJIHEHNS TPaBUMETPHUUECKOTO aHAIIH3A.

OIIK-1.3. Bmageer: 0a30BBIMH 3HaHUS (QYHIAMEHTAJIBHBIX pa3leloB HayK O 3eMiie, €CTeCTBCHHO-HAYIHOTO W
MaTEeMaTHYECKOTO IIUKJIOB ISl PEIICHNUS 3a/1ad B 00JIaCTH SKOJIOTHH M IIPUPOJIONIOTb30BaHNS.

Brnaneer: 6a30BBIMHU 3HAaHHSAMH 110 AHATUTHIECKOW XUMHH.

TpeboBaHue K MpoIeype OIEHKU:

[TomenieHnue: yueOHast ayAUTOPHS, BMEIIAIONIAs aKaIEMUYECKYIO TPYIITy (MOATPYIITY) COTJIACHO TaHHBIM T10
KOHTHHTEHTY CTYAEHTOB.

OOopynoBaHue: KOMITBIOTEP U MPUHTEP, JJIS PaclieyaTbiBaHUs 3aIaHUH.

WHCTpyMEHTHI: HE IPEAYCMOTPEHBI.

Pacxonnble MaTepuaibl: Oymara ¥ KapTpUDK IUIS IPUHTEPA.

JocTym K TOTIOTHUTETIHHBIM CIIPAaBOYHEIM MaTepHaiiaM: Tabiiia MeHaeneeBa; TabIuIa pacTBOPUMOCTH COJICH.

Hopwmst Bpemenn: 0,2 gac/qen.

KoMIiekT oeHOUHBIX CpeACTB AJIsl IPOBEACHHSI IPOMEKYTOUYHON aTTeCTalluu

IMposepsiemast (bie) komnereHIust (1) (s orromn Bo)-

OIIK-1. CrocobeH npuMeHsTh 0a30BBIe 3HAHWS (PYHAAMEHTAIHHBIX pa3felioB HayK O 3eMile, eCTeCTBEHHO-HAYIHOTO U
MaTeMaTHYECKOTO ITUKIIOB IPH PEIISHHH 3a7jad B 00JIaCTH 3KOJOTHH M TPUPOJIONIOTIH30BAHNUS.

IIpoBepsieMblit UHAUKATOP TOCTUKEHUSI KOMIIETCHIUU:

OIIK-1.1. 3HaeT: ocHOBBI (hyHJAAMEHTAIbHBIX Pa3JEeNoOB HayK O 3eMjie, eCTECTBEHHO-HAYYHOTO U
MaTeMaTHYECKOTO ITUKIIOB.

[IpoBepsiemslii (bIe) pe3ynbTaT (bI) O0OyJIEeHHUS:

3Haer: B oOBbeMe, HEOOXOAMMOM I JANBHEHIIET0 W3yYeHHs MPEIMETOB ECTECTBEHHO-HAYYHOTO IUKIIOB!
TEOPETUYECKUE OCHOBBI AHAJUTHYECKOM XUMHUHM; TEOPETUUYECKHE OCHOBBI KaueCTBEHHOIO aHalK3a; aHaJUTHYECKYIO
KIacCH(UKAIUI0 HOHOB (110 KHCIIOTHO-OCHOBHOMY METOJy), TPYIIOBBIE M CHCHU(PUYSCKUE PEarcHThl, METOJbI
KOJIMYECTBEHHOT'O aHaJIn3a; TEOPETUYECKHUE OCHOBBI M METOAMKA BBIMOJIHEHHUS TUTPUMETPUUECKOTO aHAJIN3a; TEOPETUUECKIE
OCHOBBI M1 METO/IMKA BBITIOJIHEHUS TPABUMETPUUYECKOTO aHAJIU3a.

Tun (bopma) 3agaHus: TECT.
[TpumMep THUIOBBIX 3a1aHUH (OLIEHOYHBIE MAaTEPHAIIBI):
Brrbepure oquH WM HECKOIBKO MPaBIIIBHBIX OTBETOB.
1. K XuMH4ecKnM MeTo/1aM KOJIMYECTBEHHOTO aHaJIN3a OTHOCSTCS:
1. rpaBUMETpHYECKHE; 2. TATPUMETPHUIECKHE; 3. XpoMaTorpapuaecKue; 4. 3MeKTPOXUMHUIECKHUE.
2.Crioco0Obl POBEACHHS aHANM3a ST Ha:
1. «MOKpBIe; 2. «cyxue»; 3. yHUBepcalbHbIe; 4. HET BEPHOTO OTBETA.
3. IIpu MacknpoBaHUH OCTOPOHHUX BEIIECTB HUCIIOJIB3YIOT PEAKIIUH:
1. KOMIUIEKCOOOpa30BaHMs; 2. OKUCICHUS-BOCCTAHOBIICHUS; 3. KUCIIOTHO-OCHOBHEIE; 4. HET BEPHOT'O OTBETA.
4. K MeTogaM KOHLIEHTPUPOBAHUS U pa3feIeHHUs] OTHOCITCS:
1. skcrpakius; 2. copouust; 3. coocakaeHue; 4. HeT BEpHOTO OTBETA.
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DoHA OLIEHOYHBIX CPEACTB U1 NPOBEACHUS IPOMEKYTOYHOM aTTeCTalUuH

5. OCHOBHBIMHM 3TallaM¥ I'PaBUMETPHH SBIISTIOTCS:

1. B3siTHE ¥ PACTBOPEHHUE HABECKH; 2. IPUTOTOBJICHNE U JOOABICHNE HHANKATOPA; 3. TOIYICHHE OcaxaaeMoi (hopmbl;
4. nponmonsHas guddy3us.

6. OcHOBHBIE CTIOCOOBI BBIPAXKCHUS KOHIIEHTPAIIUU BEIIECTBA B PaCTBOPE:

1. MonsipHast KOHIICHTpAIWs SKBUBAJICHTa BEIECTBA B PACTBOPE; 2. TUTP PacTBOPA; 3. CTaHAApTHAsl KOHIEHTpanus; 4.
BCE OTBETHI ITPABIIIBHBIC.

7. Tutp pacTBOpa — 3T0:

1. 94MCIO rPaMMOB PAacCTBOPEHHOIO BEIIECTBa B 1 J1 pacTBopa; 2. YKMCIO I'PaMMOB PacTBOPEHHOTO BellecTBa B 1 M
pacTBoOpa; 3. YMCIO MOJeH PacTBOPEHHOIrO BellecTBa B 1 MJI pacTBOpa; 4. YHMCIO MOJEl pacTBOPEHHOro BemiecTBa B 1 J1
pacTBopa.

8. K ocHOBHBIM IpremMam (croco6am) TUTPOBAHUSI OTHOCSITCS:

1. npsimoe TUTpoBaHue; 2. HIOBTOPHOE TUTPOBaHKE; 3. oOpaTHOE TUTpOBaHuE; 4. THTpOBaHUE 110 Duiepy.

9. IIpu THTPOBaHUM 3aMECTHUTEIISI HCIIOJIB3YIOT:

1. mBa THTpaHTa; 2. BCIIOMOTATENbHBIA pearcHT, B3aUMOJCHCTBYIOIINI C OMpeAeIsIeMbIM BEIIECTBOM; 3. PEareHr,
B3aUMO/ICHCTBYIONINI C THTPAHTOM H OTIPEEIIIEMBIM BEIIECTBOM; 4. BCE OTBETHI IPABIIIBHBIE.

10. KpuBsie TUTpOBaHUS H300pakailoT rpaduvIecKkyio 3aBUCHMOCTB: |. KOHIIEHTpAIMH OIPEeNieMOr0 BEIIECTBA OT
o0beMa TUTpaHTa; 2. KOHICHTPAIUU ONPEAEIIEMOT0 BEUIECTBA OT CTEIEHH OTTUTPOBAHHOCTH; 3. ONTHYECKON IUIOTHOCTH
pactBopa oT 00beMa, TOOABICHHOTO TUTPAHTA; 4. HET BEPHOTO OTBETA.

11. B TuTpuMeTpHUYECKUX METOAAX NPUMEHSIOTCS HMHAMKATOPBI: 1. KHUCIOTHO-OCHOBHBIE; 2. OKHCIUTENIBHO-
BOCCTaHOBHUTEJbHBIE: 3. OpoMu Kauus; 4. yKCycHas KUCIIOTa.

12. Kakoit 06bem 0,05 M NaOH tpebyerest st neiitpanuzanuu 100 M 0,1 M HCIL: 1. 200 mut; 2. 20 mut; 3. 100 mut; 4.
5 MIL

13. Uemy paBHa MOJsIpHasl KOHIIGHTpALUs THAPOKCHUIA HATPHUS B PAcTBOPE, €CIIU TUTP PACTBOPEHHOTO THIPOKCHAA
natpus paset 0,0040 r/ma? 1. 0,01 mone/a; 2. 0,10 mons/i; 3. 0,40 mons/m; 4. 0,040 Mob/1.

14. B xadecTBe NMEPBUYHBIX CTAHIAPTHHIX BEIIECTB B KHCIOTHO-OCHOBHOM THTPOBAHMHM NMPUMEHSIOTCS: l. yKCycHas
KHCJIOTA; 2. XJIOPUA HATPUS; 3. IUXpoMart Kauus; 4. maseneBas KUCIOTA.

15. B kagecTBe pabounx pacTBOPOB (THTPAHTOB) B METOAAX KHCIOTHO-OCHOBHOTO TUTPOBAHMS MIPUMEHSIOT: 1. pacTBOp
COJISTHOM KHCTIOTHI; 2. PAaCTBOp aMMHaKa; 3. pacTBOP TMAPOKCHUIA HATPHS; 4. paCTBOP a30THOM KHCIIOTHI.

16. TouKy KOHIIa TUTPOBaHMS B KHUCIOTHO-OCHOBHOM THUTPOBAaHHM (UKCHPYIOT: |. OE3MHANKATOPHBIM METOAOM; 2. C
MIPUMEHEHNEM HHIUKATOPOB; 3. PU3NKO-XNMHIECKNM MeTooM; 4. MeTonoM Mopa.

17. K MeTonaM OKHCIUTEIHHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS OTHOCATCA: 1. auauMeTpus; 2. IepMaroHaTOMETpHs;
3. kommekcumeTpus; 4. GropunomMerpus.

18. B mepMaHraHaTOMETPHH TS CO3IaHUS HEOOXOMMOTO0 3HaueHUs pH UCHOB3yIOT: 1. a30THYIO KUCIIOTY; 2. CEPHYIO
KUCJIOTY; 3. YKCYCHYIO KHCIIOTY; 4. TUAPOKCH]] HATPHSL.

19. OcHoBHBIE TpeOOBaHUS, NPEABABIIEMble K METAUIOMHIUKATOPaM KOMIUIEKCOHOMETPHUECKOTO THTPOBaHUS: 1.
WHIIMKATOPBl JIOJDKHBI XOPOIIO PAcTBOPSTHCS B ITAaHOJE M HE PACTBOPAThCS B BOJE; 2. KOMIUIEKC HOHa MeTajia C
WHJIMKaTOPOM JIOJDKEH OBITh MEHEee yCTOHUYMBBIM, YeM KOMIUIEKC MoHa Metaiuta ¢ DJITA; 3. okpacka KOMIUIEKCa HOHA
MeTalla C WHIUKaTOpOM JIOJDKHA OTJIMYAThCs OT OKpPackH CBOOOJHOTO WHAMKATOpa B YCIOBHSAX THTPOBaHUS; 4. B
MIPUCYTCTBUM MHIMKATOPa KOMIUIEKC HoHa MeTaiua ¢ D/ITA nomkeH ObICTpO pa3pymiaThCs.

20. CriocoObI KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHMS: 1. MpsiMoe TUTpOBaHKE; 2. 00paTHOE TUTPOBAHHUE; 3. KOCBEHHOE
TUTPOBaHME; 4. CIIOcOO paBHOTO ITOMYTHEHHUS.

OnEeHOYHBIN JIMCT K THIIOBOMY 3aJaHUI0 (MOJEIBHBIN OTBET):

Ne 1 2 3 4 5 6 |7 8 |9 10 11|12 (13|14 1516 |17 |18 | 19| 20

3a/laHus

OTBET 1211212123 (13122 1,3(2(123|1,2|1]|2 |4 (1,3]23|2 (2 |23 |12,
3

Kputepuu onieHKH: 3a KaKIbIH BEpHBII OTBET HAUMCIAETCS OaJIIBI COTTIACHO TaOIIHIIe:
Nesamawmss | 1 | 2 | 3|4 |5 |6 |7 |89 (10|11]12|13|14|15|16|17 |18 |19 | 20
6aJuTBl 1/]1,1}1j11}1}]1|1}1}]11}1]1}1]1|1]1]1]|1

MakcumanbHoe KommdecTBo 6asios — 20 (4).

IMposepsiemas (bie) komueTeHUUs (1) (43 oron Bo):

OIIK-1. CriocoOeH npuMeHsTh 0a30BbIC 3HAHUS (PYHIAMEHTAIBHBIX Pa3felioB HAYK 0 3eMJie, €CTECTBEHHO-HAYYHOTO U
MaTEeMAaTUYECKOTO ITUKJIOB IIPU PEIICHHUH 3a]ad B 00JIACTH 3KOJIOTHH ¥ PUPOJIONIOIH30BAHUS.

[IpoBepsieMblil UHAUKATOP AOCTHXKEHUSI KOMIIETEHIIMU:

OIIK-1.2. YmMeer: pemarp 3ama4d B 00JaCTH DKOJOTHH H MPHPOJOIOIB30BAHUS C HUCIOIB30BaHUEM
0a30BbIX 3HAHUH (PyHIAMEHTAILHBIX Pa3/IeNIOB HAYK O 3eMile, €CTECTBEHHO-HAYYHOT'O0 H MaTEMAaTHIECKOTO
LIMKJIOB.

IIpoBepsiemslii (bIe) pe3ynbTat (bI) 00ydeHUs:

YMeeT: NMpUMeHsATh Ha NpaKTHKe B 00beMe, HEOOXOAMMOM JUls AaJbHEHIIero MU3y4eHUsl MPEeAMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: TEOPETHYECKHE OCHOBBI AHAIUTHYECKOW XHMHUH;, TEOPETHUYECKHE OCHOBBI KAa4ECTBEHHOTO AaHAIN3a;
AQHAJUTHUYECKYIO KIacCH(UKAIMI0O MOHOB (IO KHCIOTHO-OCHOBHOMY METOAY), I'PYIIIOBBIE M CIEHU(HUYECKHE peareHTH;
METO/bl KOJIMYECTBEHHOTO aHajlk3a; TCOPETHYECKWE OCHOBBI W METOJMKA BBIIMOJHEHUS TUTPUMETPUYECKOTO aHAIM3a;
TEOPETHYECKHUE OCHOBBI U METOJIMKA BBIIOJIHEHUS TPAaBUMETPUYECKOTO aHaJIH3a.

Tun (dopma) 3ananus: recr.
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DoHA OLIEHOYHBIX CPEACTB U1 NPOBEACHUS IPOMEKYTOYHOM aTTeCTalUuH

[IpuMep TUMOBBIX 3aIaHU (OLIEHOYHBIC MATEPHUAIIBI):
Bri6epute oIMH MM HECKOJILKO TIPABUIILHBIX OTBETOB
1. AHanuTHYECKass XUMHYECKast PEaKIUs - 9TO PEAKIUs, COMMPOBOXKIAIOIIASCS
M3MEHEHHUEM OKPACKH pacTBOpa
OTIpEJICIICHHBIM aHATUTHYECKUM d((HEKTOM 3a cueT 00pa3oBaHMs IPOTYKTa
peaxmmu, 00IagaoIero cuennGuIecKuMU CBOHCTBaMHU
pacTBOpeHHEM OcajKa
00pa3oBaHUEM OcajKa
. mwmeHenueM pH pactsopa
2. Peakiuu, UCTIONB3yeMble B KAUCCTBCHHOM aHAJM3€, MPHUBOSIIUEC K PACIIPEICICHUIO OMPEACIIEMOro KOMIIOHCHTA
MEXIy IBYMs (hazamu
SHIOTEPMHYCCKHE
IKCTPAKIMOHHBIC
HMOHHOTO 0OMEHa
KOMILIEKCO0Opa30BaHUs
OCaKICHUS
KHCJIOTHO-OCHOBHBIE
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
sIIEpHBIC
3. AHaIUTHUYECKHUE PEAKTUBBI — XMMUYECKHC BEIECTBA, IPEAHA3HAYCHHBIC JIJIS
a. TPOBEJCHUS XUMHUYCCKUX OIBITOB
b. momnmepsxuBanus moctosHHOro 3HaueHus pH pacTBOpoB
C. WCIOJIb30BAHUS B AaHAIUTUUCCKUX, YICOHBIX U HAYYHO-HCCIICIOBATEILCKUX LIEIIAX
d. mpuroToBIEHUS PAaCTBOPOB
4. Ilpu cucrematuueckoM aHanu3ze cmecd KaThuoHOB | um Il aHamuTMyeckux rpynnm Mo KHCIOTHO-OCHOBHOM
kiaccupukanuy katnoHs 11 aHamuTHYecKol TpyIIBI OCaXKIA0T JO0OABICHHEM pacTBOPa

®ao0 o

-

S@reoo0oTe

a. Na,HPO,
b. HS
c. HCI
d. NH,OH
5. I'pynmosotii pearent Ha katuonsl Ag(l), Hg(I), Pb(Il) mpu rcnonb30BaHNYM KUCIOTHO-IIETIOYHON CXEMBI aHAIN3a
a. NH;
b. NaOH
c. HCI
d. H,SO,

6. IoHbI aMMOHHS B BOJHOM PAacTBOPE MOKHO OOHAPYIKHUTH C MIOMOIIIBIO PEAKITAI
a. BaCl, + (NH,),S0O, — BaSO, + 2NH,CI
b. (NH4)2804 + HzSO4 — 2NH4HSO4
c. NH,CI + NaOH — NH; + NaCl + H,0O
d. (NH4),CO; + 2HCI — 2NH,CI + CO, + H,0O
7. ObHapyxenue noHoB Ba 1o peakiuu 2BaCl, + K,Cr,04 + H,O0 — 2BaCrO, + 2KCI + 2HCI nposomst npu pH,
paBHOM3-5

a. 5-6
b. 7

c. 9-11
d. 12-14

8. Jlnst oOHapysxeHust nonoB amomunus (111) B menouHo# cpee HeoOX0IUMO TOICHCTBOBATh
KOHUEHTPUPOBAHHON CEpHOM KUCIOTON

8-OKCHXHHOIIMHOM

MIEPOKCUIOM BOJIOpO/Ia

OUXpOMaTOM KaJus

HUTpaTa HATPUS

HUTpaTa aMMOHHUS

XJIOPUIOM aMMOHUS

@+oooow

Jaiite kpaTkuit OTBET

9. Ocagoxk xynopuna ceunIa (II) pacTBOPUM B .................

10.ITpu noGaBieHnM K UCCIIETyeMOMY PacTBOpY M30BITKA pacTBOpa aMMHUaKa pacTBOP MPHOOpPEN JIa3ypHO-CUHHMA IIBET.
9t0 CBUACTCIILCTBYET O MPUCYTCTBUU KaTUOHA ...

11. I'pynmoBsIM peareHToM Ha aHHOHBI IIEPBOH aHAJTUTUIECKOM IPYIIIBI ABISETCS . ...

12. IIpn MCHBITAHNH OCAKOB — COEMHEHHH aHMOHOB NEPBOH aHAJIUTHUYECKOH IPYIIIH ¢ cepeOdpoM Ha pacTBOPUMOCTD
B m30bITKe NH,OH HepacTBOpHM TOJIBKO OCAIOK ...... (mpuBeanTe GopMyiy).

13. ComocraBbTe KaTHOH V aHAJIMTHYECKHE TPYIIIBI M BET 00pa3yIoIerocst 0caaka Ipu JEHCTBUN €IKON IIEeN0YH —
IPYIIIOBOTO peareHTa

a. Fe2+ 1 0eJIoro 1BeTa

b. Fe3+ 2 0eJIoro 1BeTa

c. Mn2+ 3 TEeMHO-0yporo 1sera
d. Bi3+ 4 3€JIEHOTO IIBETa

e. Mg2+ 5 Oeoro 1Bera
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DoHA OLIEHOYHBIX CPEACTB U1 NPOBEACHUS IPOMEKYTOYHOM aTTeCTalUuH

| | | 6 | 3€JICHOBATOrO 1IBETa
Jlaiite pa3BepHYyTHIIl OTBET
14. Yro npencrasisier coboit MeTon pasaeneHus «MackupoBaHUE», IPUBEIUTE IPUMEDHI.
15. Tumbl peakuuii, IPUMEHAEMbIX B aHATUTHUYECKON XUMHH.

OTICHOYHBIN JINCT K THIIOBOMY 3aIaHUIO (MOJIEINEHBIA OTBET):

1 2 |3|4|5|6[7]8 9 10 11 12 13
b,c [b clclc|c|c]|c|g]eopaueisooe | Cu** | BaCl, | Agl 1-¢;2-d;3-b;4—..;5-e6-a
e

14. Meroxn pasgmenennss. OH COCTOMT B TOM, YTO MEIIAIOIINE HOHBI CBS3BIBAIOT B PACTBOPUMBIE KOMIIICKCHBIC
COEAMHEHUS NN TIEPEBOIAT B OCaKU. B 3TOM cirydqae HeT He0OXoAUMOCTH (ha30BOTO Pa3AEICHHUS.

Hanpumep, Onpenenennio katnona amomuumnst AP ¢ amusapurom Memaror katmomsr Cr¥¥, Zn?, Sn? Fe®, Fe?*,
Cu*. Memaromme katnousl MackupyioT peareatom Ky[Fe(CN)g] rexcarmmarnopeppar(ll)kamms, ¢ KOTOPBIM 5TH KAaTHOHBI
00pa3yroT OCaJKH.

OnbIT TPOBOAAT cienyromuM obopazoM. Ha ¢uaprpoBanbHyr0 Oymary HaHOCAT KaIUTI0 aHAIM3HPYEMOTO pacTBOpa U
ka0 Mackupytorero peareHra Ky[Fe(CN)g]. Ocanki MeIarommx HOHOB OCTAIOTCS B LICHTPE 00pa30BaBLICrOCs MATHA, a
kaTHOH amomuEus Al’" mepemenaetcs 3a cyeT KamMIIAPHBIX CHI Ha Kpaii (nmepudepuio) naTHa. Ha kpaif maTHa HAHOCAT
KalUll0 aJM3apyuHa W Jepar (WIbTPOBAIBHYI0 Oymary HajJ KOHIEHTPUPOBAaHHBIM pacTBOpPOM ammuaka. bymara
OKpaluuBaeTcs B (DMOJIETOBBIH LBET. 3aTeM €€ BBICYIIMBAIOT M HaHOCAT 1 kammo 2 M pacTBOpa YKCYCHOW KHCIOTHI
CH;COOH.

Ecnm KaTHOH adiOMHHHSA TIPUCYTCTBOBAaJl B pacTBOpE, TO IIITHO OKpacHTCA B KpacHBIH (po3oBelif) mBer. Ecnn
AIIOMHUHUS HET, TO Oymara 00eCIBETHTCSL.

15. He Bce XumMH4ecKue peakii MOTYT OBITh MCIIOJIb30BAHBI B KAUECTBEHHOM aHAJN3e. AHATUTHIECKUMH PEaAKIMSIMU
MOTYT OBITh TOJIBKO TaKHe PEakIWh, KOTOPBIE CONPOBOXKIAIOTCSA KaKMM - JIMOO BHEIIHUM 3(G(HEKTOM, POXOIAT OBICTPO U
TIOJTHO.

Peaxmnu, KOTOpBIE COMPOBOXKIAIOTCS] BHEITHIM aHATUTHIECKAM 3P PEKTOM:

OOpazoBaHHUe WK PaCTBOPEHHE OcajKa

Hampumep.

AgNO; + HCI -AgCI 4+ HNO; ( peaxumst obmena )

AgCH + 2 NH; H,0 — [Ag(NH3),]Cl + 2 H,0 ( peakimst KOMIUIEKCO0Opa30BaHHus )

Oeblii ocaok OecrBeTHBIIT pacTBOp

V3ameHeHue 1BeTa pacTBOpa UM 00pa3oBaHUE OKPALIEHHOTO COCAMHEHNUS

Hanpumep, peakuust OKMCIEHUS - BOCCTAHOBJICHHS

2Mn (NO3), +5NaBiO; +4HNO; =2 NaMnO, + 5 (BiO) NO; + 3 NaNO; + 2 H,0

OecIBETHBIH KPUCTAJLIBI PO30BBIi pacTBOP

pacTtBop

BOCCTaHOBUTENb OKHCIIUTEIb

Brinenenne raza

Hampumep, Na,CO; + 2 HCI = 2 NaCl + H,CO; ; H,CO3; — CO,T + H,0

Kpurepun oLieHKH: 33 K&XK/IbIH BEPHBIH OTBET HAYMCIIIETCS OaIbl COTIacCHO TalmuIe:
Ne 3aganus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Oab 1 1 1 1 1 1 1 1 1 1 1 1 2 3 3

MaxkcuMaiabHoe KoardecTBo 6amios — 20 (4).

Iposepsiemast (bie) komnereHIust (1) (s orrorn Bo)-

OIIK-1. Cnocoben mpuMeHsATh 0a30BbIe 3HAHUS (YHIAMEHTAIFHBIX pa3elioB HAyK 0 3eMIle, eCTECTBEHHO-HAYYHOTO U
MaTEeMAaTHYECKOTO ITUKJIOB IIPU PEIICHUH 3329 B O0JIACTH YKOJIOTHH U IPHPOIOTIOTF30BAHHS.

IIpoBepsieMblit UHAUKATOP TOCTUKEHUS KOMIIETCHIUU:

OIIK-1.3. Bnaxmeer: 6a30BbIMH 3HaHUS (YHIAMEHTANBHBIX pa3/ie]loB HayK O 3emiie, €CTECTBEHHO-HAy4YHOTO U
MaTeMaTHIeCKOTO ITUKJIOB JISl pEIICHUS 3a/1a4 B 00JIACTH SKOJIOTUU U TIPUPOIOTIOTH30BAHHMSI

[IpoBepsiemsrii (bIe) pe3ynbTaT (bI) 00ydIeHUS:
Brnazmeet: 6a30BBIMH 3HAHUSMH 110 AHATUTHYECKON XUMUH.

Tun (popma) 3aganus: 3aada (Keiic).

[Tpumep THNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
Bbr pabGoraere B nmaGoparopum 3KOJIOTHYECKOH SKCHepTH3bl, Bam mpuHEecnn Ha aHanmnW3 pacTBOp AMATWiIaMuHA. [lo
npubmxeHHbIM GopMynam paccuntaete [H'] u pH B MOMEHTHI TMTpOBaHMS HCCieTyeMoro BemecTsa (A), KOrjaa K HeMy
mpuiaro 0, 50, 99, 100, 101, 150% sxBHBanIeHTHOTO KOJIHYECTBA BemecTBa THUTpaHTa B. [locTpoiiTe KpuBYIO THUTpOBAaHHS
(pH — axB. % B) u npoBeauTe e aHaIM3.

O1nEeHOYHBIN JIMCT K TUITOBOMY 3aJaHHI0 (MOACITBHBIA OTBET):

Pacuer kpuBO¥ TUTPOBaHUS AUITUIIAMUHA.
1) Vpasuenus peakuuu: (C, Hs ), NH*H, O + HCl —> (C, Hs ), NH, CI+H, O
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2) Onpenensiemoe Bemectso (A) — (C, Hs )z NH (C°, = 0,3056 M; V, =20 mu).
Tutpanr (B) — HCI (C% = 0,3382 M)

Mo npubnmmxeHusM popmyiam paccuunraiite [H+] u pH B Toukax 0, 50, 99, 100, 101, 150% u nocTpouTe KpUBYIO

TUTPOBAHHUS 10 ITUM TOYKAM.

3) o 3aKOHY 3KBHUBAJICHTOB: C% - Va=C%:Viyp

rae V,, p 00beM TUTpaHTa, HEOOXOIUMBIH U JOCTIDKeHHS T 0.
V.5 = 0,3056 - 20/ 0,3382 = 18,0721 mu.

4)
Tabmuma 1
(::/1:1;3. Vg, M VA+Vpg, MJI CocraB pacTBOpa VpabHenns s pacuéra [H+], pH
MOJIB/JI
*
0 0 20 | (G Mo NI [OH1] = VK * Ca 12,28
(Cz Hs )2 NH*H,
50 9,0361 29,0361 O+ [OH] =Ky *nk/nc 11,08
(C; Hs )2 NH; CI
(Cz Hs )2 NH*H,
99 17,8914 37,8914 O+ [OH] =Kz *nk/nc 9,08
(C; Hs )2 NH; CI
100 18,0721 38,0721 (C, Hs )2 NH, CI [H'] = VKw/Kx* Ce 5,94
101 18,2528 38,2528 HCl (us6srror) [H1=Cs*Vg-Ca*ValVa+ Vg 2,8
150 27,1082 47,1082 HCl us6srror) [H1=Cg*Vg-Ca*ValVa+ Vg 1,19
PacuéTer:
0% TurpanTa B

B pactBope cna6oe omHoocHOBHOE ocHoBanue (C; Hs ), NH*H, O < (C; Hs ), NH*H' + OH
[OH] = VKx* Ca=+1,2-10°*0,3056 = 1,91 -10° pH = 12,28

50% TturpanTa B

nk = Ca* Va - Cg* Vg / 1000 = 0,3056 - 20 - 0,3382 - 9,0361 / 1000 = 3,056 -10°°
nc = Cg* Vg / 1000 = 0,3382 - 9,0361 / 1000 = 3,056 10

[OH] =Ky * nk/nc =1,2-10° moss/n pH = 11,08

99% rturpanTa B

nk = Ca* Va - Cg* Vg / 1000 = 0,3056 - 20 - 0,3382 - 17,8914 / 1000 = 6,1129 -10°
nc = Cg* Vg /1000 = 0,3382 - 17,8914 / 1000 = 6,0509 -10°°

[OH] =Ky * nk/nc =1,2123 -10° moss/n pH = 9,08

100% TurpanTa B

B pactBope coinb (C, Hs ), NH, Cl (o6pa3oBannas ciabbiM OCHOBaHHEM M CHIBHOW KHUCIOTOM)
(Cz2 Hs )2 NH, Cl — (C; Hs ), NH; "+ CI’

(C; Hs )2 NH; "+ HOH < (C; Hs ), NH*H, O + H" (xucnoTHas cpena)

[pubnmxenHas Gopmyna:

[H'] = VK * Ce = VKw/Kn * Ce

C.=Cg*Vp/Va+ Vg =0,3382 * 18,0721 / 38,0721 = 0,1605 mosns/n
[H7=~10"1,2-10%*0,1605 = 1,1567-10° mons/n pH = 5,94

101% turpanta B

B pactBope comb (C, Hs )z NH; Cl u u36srrox turpanta HCI: (C, Hs ), NH, ©+ HOH < (C; Hs ), NH*H, O + HY;

HCI-H" + CI

CounstHast KACJIOTa JUCCONMUPYET MOJTHOCTBIO. BI)IIIGJ'IS{IOH_II/ICCSI IIpU 5TOM HOHBI BOAOPOa NPEIATCTBYIOT BBIJICIICHUIO
+ +
JOINIOJTHUTECIIbHBIX H -nonos B X04e ruapoJin3a HOHOB (Cz H5 )2 NH2 , 4 CJICA0BAaTCIIbHO HCTOYHUKOM H wnonos B pacTBOpEC

OyZeT B OCHOBHOM THTPAHT.
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DOHJT OLIEHOYHBIX CPEJICTB s POBEEHHSI IPOMEXYTOUHON aTTeCTalU
[H] = Cucius = Ca* Vg - Ca* Va/Va+ Vg = 0,3382 * 18,2528 - 0,3056 * 20 / 38,2528 = 1,5972-10° mons/n pH = 2,8

150% tutpanTta B
[H*] = Chciums = Cs* Vg - Ca* Va/Va+ Vg = 0,3382 * 27,1082 - 0,3056 * 20 / 47,1082 = 6,4872-10"° mous/n pH = 1,19

W B 3axitoueHny aHanu3 KpUBOM:
1. Cxauok tutpoBanus (\pH) mo MeTomy kacaTensHbIX cocTaBisiet npumepro 6 ex. pH (ot 9,08 mo 2,8 ex.).
2. Nupukatop mis onpeaenerus T.D. — MeTuinoBblii kpacHslit (uatepsan pH 4,4-6,2).
3. ITockoneky B TD pH=5,94, a y nanukaropa pT=5 — cienyer 0xnuiaTh HE3HAYUTETHLHOTO EPETUTPOBAHHST OCHOBAHUSI.
4. BoopoiHast HOrpenIHOCTh
AH = 10°%38,0721/ 6,112 = 6,2291*10”
5. Touka SKBUBaJICHTHOCTH CMEIIEHA OTHOCUTEIBHO JIMHUH HEUTPAILHOCTH B KUCJIOTHYIO 00J1acTh

Kpurepun ouenku:

BhINONHEHBI NPEIBAPUTENBHBIE PACUETHI — pH ¥
10 GammoBa; odopmiena Tabmuma 1 — 10 6anos;
npuBeneHsl pacu€rel s pH — 20 6amos;
moctpoeH rpadux — 10 6aymIoB; mpoBeIeH aHAIN3 i
rpa¢uka — 10 Gamios.

MakcumanbpHoe KoimdecTBOo OamoB — 60 8

12

(12).

Meroauueckrue Matepuabl, OMpeAesouue
NpoLEnyPY u KpUTEPUU OIICHMBAHUS
c(hOpMHUPOBAHHOCTH KOMITCTCHITHH npu
MIPOBEJICHUH IPOMEKYTOUYHON aTTeCTaluu

DK3aMeH MO0 AUCIHUIUINHE «AHaJIUTHYECKas 0 3K8. %B
XUMUS» TOPOBOAUTCA NHCbMEHHO. CTyAeHThI 0 50 100 150 200
paccaxuBaroTCsi B ayIWTOPHUH 3a IapTaMu II0
oaHoMmy. Kaxnomy cTyaeHTy BbIIAeTCsi JIUCT C
3alaHusIMU M JIUCTBI At OoTBeTOB. CTyIEHT B

Puc.1. Kpusas mumposarus (C;Hs).NH*H,0 (Ca = 0,3056 M; Vi = 20 mn) pacmeopom HCI (Cs= 0,3382 M)

npaBe BLIOpATh 3aJaHusi, KOTOPblE OH OyaeT BBINONHATH, 4yToObl HaOpats 100 (20) GamnoB. Ha BeimonHeHue 3aqaHuii
orBoautcss 90 wmuHyT. IIpemomaBaTens Ha OCHOBE «KJIOUei» IpoBepsieT paboTHl CTyIeHTOB. Kpurepuu OIEHKH
NPE/ICTaBJICHBI BBIIE, 3aTeM Oauibl, HaOpaHHbIE CTYJACHTAMH Ha 3a4eTe, BHOCATCSA, B OAJUIBHO-PEHTHHIOBYIO KapTy,
MOJICYMTHIBAET OOlIee KOJIMYECTBO OasioB, HaOpaHHBIX CTylneHToM. Kpurepuem oreHuBaHus (mepeBojoM 0ajoB B
akajeMuueckue oreHkn) apnsgerca npuaaras B CI'CIIY cuctema: MeHee 56 6ayIoB — OIIEHKA «HE YJOBIETBOPUTEIHHOY; OT
56 mo 70 0amIoB — OIIEHKA «yIOBICTBOPHUTEIBEHO»; OT 71 10 85 6ammoB — omeHka «xopomoy; oT 86 mo 100 6amioB — omeHKa

«OTIHYHO».
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