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Pabogas nporpaMMa JHCIHIUTHHEL « PHIHKO-XHMHYIECKHE METOOE aHATH?aY pazpaboTana
Ha ocHoee ©1'0C BO no HanpaenesEsio noAroToexH 05.03 .06 Jxomoreaa H IpHpoJ0I0IE20EAHHE,
YTBEpPEIEHHOrO NpHEazoM MunHcTepcTEa 00pazoeannd H Haykn PP No 998 ot 11.08.2016 1. (B
pen. ITpukaza Munobpuayes Poccas ot 13.07.2017 r., Ne 653).

AErTOp:

Ax H., npodeccop kadeaps '
XHMHH /f’ A Kaifiropo/iona

Pabogan mporpamma oDCY#IEHA H PEKOMEHI0EBAHA K VTESPAEICHHIO PelIeHHEM Kadeqphl XHMHH
ot 2 Mapta 2020 r., mpoToxoa Ne 7.

3aeeyrommuii Kadeapoi,

O.X.H., npodeccop W .
Cafiropo; o

Pabowas mporpamma ogodpeHa Ha 3aceIaHHH METOOHIECKOH KOMHCCHH (hakyIsTeTa arpOHOMHEH H
3KOXOTHH, IpoTokot oT 30.03.2020 r., mpoTorom Ne 7.

IIpeacemarens

METOIHIECKOH KOMHCCHH, j _ -
E.C.-X.H., JOIMeHT [t iﬁ_ I. 4. BpoBkuna

PvEOEBOIHTENE
OCHOEHOH mpodecCHOHATEHOH /

00pasOBATEILHOH MPOrPaMMEL .02 L—" H. B. Yepusimena

k0.1, mpodeccop



1 I_Ie.]'lb H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Heabio ocBoeHUs TUCIUTUIHHBI «DU3HKO-XUMHYECKHE METObI aHATTN3ay sIBIIsieTcs: (hop-
MHUpOBaHUE KOMILIEKCAa 3HAHUN MO MPUHIUIIAM M METOoAaM (U3UKO-XMMUYECKHUX METOOB aHalIN3a
MPUPOTHBIX OOBEKTOB, YMEHHIA K HABBIKOB pabOTHI ¢ COOTBETCTBYIOIIMMU PUOOpPAMHU U CLIOCOOHOCTH
KPUTUYECKH OLIEHUBATH MOJTyYEHHbBIE Pe3yIbTaThl B IUIAHE SKOJOTUYECKON 0€30MacHOCTH UCIIOJb-
3yEMbIX TEXHOJIOTHIA.

3agaum JUCHMIIMHBI

— BJIaZIcHHe 0a30BbIMU 3HAHUAMU (PyHIAMEHTAJIbHBIX Pa3/esIoB (PU3UKU, XUMHU U OHUOJIO-
UM B 00beMe, HEOOXOIMMOM JIJIsl OCBOCHUS (PU3MUECKUX, XMMUYECKUX M OMOJIOTHYECKUX OCHOB
B 9KOJIOTUU U MPHUPOIONOIB30BAHUM; METOAAMU XUMHUYECKOI'O aHAIN3a, 3HAHUSAMU O COBPEMEH-
HBIX IMHAMHYECKHUX MPOIECCcax B IPUPOE U TEXHOCHEpE, O COCTOSIHUU reocdep 3eMITH, SKOIOTHU
U 3BOJIIOLUM OHOC]epsl, I100aNbHBIX SKOJIOTHYECKUX MpobiemMax, METoAaMu 0TOopa 1 aHaJIn3a
TeOJIOTUYECKUX U OMOJIOTHYECKUX P00, a TAK)KE HABBIKAMH UACHTHU(HUKAIIMN M OTIMCAHHSI OHOJIO-
THYECKOT0 pa3HOOOpa3usi, €ro OLEHKH COBPEMEHHBIMH METO/aMHU KOJIMYECTBEHHON 00paboTKU
uH(popMaluy,

— BJIAZICHHE METOAaMHu OTOOpa Mpo0 M MPOBEACHUS XHMHUKO-aHAIUTHYECKOTO aHalIMu3a
BPEIHBIX BEIOPOCOB B OKPYKAIOIYIO CPENTY, TEOXUMHUECKUX HCCIEI0BAaHNH, 00padOTKH, aHAIIN32
U CHHTE€3a IPOM3BOJICTBEHHOM, 110JIEBOM U J1a00OpaTOpHOM 3KOIOrHYecKoil MH(OpMaIUl, METOo-
JTAMH COCTAaBJICHUS DKOJIOTHUECKUX W TEXHOTCHHBIX KapT, cOopa, 00pabOTKH, CHCTEeMaTH3aIH,
aHanu3a uHpopmauuu, GopMUpPOBaHUs 0a3 JAHHBIX 3arPsA3HEHUS OKpYXKaroIlel Cpe/ibl, METO1aMu
OLICHKH BO3JCHCTBUS HA OKPY)KAIOIIYIO CPENy, BBISBIATH HCTOYHHUKH, BUABI M MACIITA0bI TEXHO-
T€HHOT'0 BO3/IeHCTBUS.

2 IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4eHHs MO IMCUMUILINHE, COOTHECEHHBIX
¢ IJIaHupyemMbiMu pe3yiabTaramu ocsoenuss OIIOII BO

B pesysabTare ocBoeHUSs1 AUCHUILINHBI (POPMUPYIOTCH cilelyolIe KOMIIeTeHIIUM:

OIIK-2 — Bnagenue 6a30BbIMU 3HaHUSAMH (PYHIaMEHTAJIbHBIX pa3ieaoB (PU3UKU, XUMUH
1 OMOJIOTHH B 00BEME, HEOOXOMMOM JIJIs1 OCBOEHUS (PU3UUECKUX, XUMUYECKUX U OMOJIOTUYECKUX
OCHOB B 3KOJIOTUU U NPUPOOIOJIB30BAHUN; METOJaAMU XUMUYECKOI0 aHaIN3a, 3HAaHUSIMH O CO-
BPEMEHHBIX JUHAMHUYECKUX MpolEeccax B MPHUPOJE U TEXHOCPepe, O COCTOSTHUU reocdep 3emn,
HKOJIOTHH U 3BOJIIOLINHU OHochepbl, Io0aNbHBIX 3KOJIOTHYECKHUX MpodiieMax, MeTolaMi 0T0opa 1
aHaJIM3a Te0JIOTMYECKUX U OMOJIOTMYECKUX MPO0, a TaKKe HaBbIKaMU UJECHTHU(UKALMU U OIuca-
HUS OMOJIOTUYECKOTO Pa3HOOOPa3Hs, €ro OLIEHKH COBPEMEHHBIMH METO/1aMU KOJIMYECTBEHHON 00-
paboTku uHbopManuy,

[1K-2 — Bnagenue meroiamu oTO0pa npod ¥ MPOBEAECHUS XUMUKO-aHATUTHYECKOTO aHa-
JH3a BPEIHBIX BBIOPOCOB B OKPYXAIOIIYIO CPEIy, T€OXUMUYECKUX HCCIeI0BaHUN, 00paboTKH,
aHaJIM3a U CUHTE3a MPON3BOACTBEHHOM, MOJIEBON U JJAOOPaTOPHOM IKOJIOTHYeCKO HH(pOpMaIny,
METO/aMHU COCTABJICHHUS SKOJIOTUYECKUX U TEXHOTCHHBIX KapT, cOopa, 00paboTKu, cucTeMaTu3a-
1M, aHanu3a nHdopmanuu, GopMrupoBaHus 0a3 JaHHBIX 3arpA3HEHMs OKpY>KaIoLIel cpelbl, Me-
TOJIaMH OLICHKH BO3/AEUCTBHS HAa OKPYXKAIOIIYIO CPETy, BBISBIATh HCTOYHUKH, BUABI U MAcCIITa0bI
TEXHOTE€HHOT'O BO3JIEHCTBUSI.

3 Mecto aucnuniuusl B cTpykrype OITIOII BO
JucuumnnuHa «PU3MKO-XUMUYECKHE METO/bl aHau3a» SIBISETCS AUCLMILIMHON BapHa-

tuBHOH wactu OIIOIT BO monroroBku oOydarommxcs mo HampasiaeHuto 05.03.06 Dxonorust u
MIPUPOJIONIOIL30BaHUE, HAITPABICHHOCTh «KOJIOTHS U MPUPOIOIOIb30BAHHE.



4 O0bem qucuMNIMHBI (72 yaca, 2 3a4eTHBIX €IMHULIBI)

Bunsr yae6HoI paboTh Obnem, Hacos
OuHas 3aouHas
KonrakTHasi padora 43 —
B TOM YHCJIC:
— ayJAMTOPHAs 10 BUIAM
y4eOHBIX 3aHATHIA 42 B
— JICKLIUHU 14 -
— IIPAKTHYECKUE —
— nabopaTopHbIe 28 —
— BHEAYJIUTOPHAS —
— 3a4eT 1 -
— DK3aMeH - —
— 3aIIUTa KYPCOBBIX pa- -
60T (IPOEKTOB) -
CamocrosiTesibHas padoTa 29 -
B TOM YHCIIE:
— KypcoBasi pabora (mmpoexT)* — —
— IPOYHE BUIBI CAMOCTOSI- 29 -
TEJIbHOU paboThl
HToro mo gucuuIinHe 72 -

5 Conep:xanue TUCHUNIHHDI

ITo uroram n3ydyaeMoi TUCHMITIIMHBI 00yUaroIuecs CAa0T 3a4eT. JAucuuIinHa u3yyaercs
Ha 3 kypce, B 1 cemectpe.

Conep:xaHue ¥ CTPYKTYpa AUCHUIIMHBI 110 0YHOH (popMe 00yUeHusI

= Buabi yueOHoli padorsl,
= BKJIIOYasl CAMOCTOSITEIb-
q:) HYI0 pa0oTy CTYJA€HTOB U
2 TPYAOEMKOCTH (B Yacax)
= e na-
Ne e 3 a-
Tema. < 2 60- c
n/ ) S IpaK- MO-
OcHOBHBIE BOIIPOCHI 2 & pa-
i = O THYe- CTOS-
) JeK- TOp-
> CKHe TeJb-
= 007078 HBIC
§ 3ams- | Hast
=) TUS pa-
= HS-
= - oota
Kunacenpukanusi  Gpusnko-xumMuye-
CKHX MeTOJI0B aHAJIM3a. OIIK-2
1 | [Ipo6ooTOop 1 MPoOOTOATOTOBKA. TK-2 "| 5 2 — 2 3
OCHOBBI MaTeMaTHYECKOM 00pabOTKH
pEe3yabTATOB UCCIIEIOBAHUS.
CrnekTpajibHble MeTOAbI AHAJIN3A. OI1IK-2,
2 TK-2 ) 6 - 12 12




= Buabi yueOHoli padorsl,
=t BKJIIOYasi CAMOCTOSATEJIb-
q:.z HYI0 pa0oTy CTY/1€HTOB U
2 TPYA0EMKOCTH (B 4acax)
= e na-
Ne A = ca-
Tema. < 2 60-
n/ @ = Mpax- MO-
OCHOBHBIE BOIIPOCHI 3z S pa-
| = O THYe- CTOSI-
) JeK- TOp-
> CKHe TE€Jb-
=Y 117031 HbIE
= 3aH- Has
= 3a-
=" TUA pa-
& 1 Gora
THS
MounekysipHO-a0COpOIIMOHHBIN CITeK-
TpaJibHBIA aHAIM3.
Hedemomerpus u TypOotumeTpus.
ATOMHO-?MHCCHUOHHBII ~ CIIEKTPATIbHBII
aHAJIM3.
@D1yOopecLieHTHBIN aHaJu3.
OMUCCUOHHBIN CIIEKTpaIbHBIN aHAIU3.
PentrenocnekrpanabHble METObI HC-
CJIEIOBAHMSL.
JJIEKTPOXHMMHUYECKHEe MeTOdbl aHa-
JIM3a.
[ToreHMOMETpUYECKUI aHAIIN3.
OIIK-2,
3 | KoHgykTomeTpust. TK-2 5 4 — 12 12
BonpsTamMnepomeTpuueckue METO bl
aHaIM3a.
[Tonsporpaduueckne METOIbI aHATH3a
Xpomarorpaguueckue MeTOAbI
aHaJIM3a.
OIIK-2,
4 | I'a3oBast xpomaTorpadusi. TK-2 5 2 — 2 2
HonHo-o0MeHHast xpomarorpadus.
TonkocnolHas xpomarorpadus.
Uroro 14 — 28 29

6 [lepeyeHb y4eOHO-METOAMYECKOT0 00ecTIeYeHUsI AJIsl CAMOCTOSITEIbHOI PadoThI
00y4YAKOIIHUXCS 10 TUCHHILINHE

MeTtoaudeckue ykasanus (U1 CaMOCTOSTEIbHON pabOThI)

1. HaymoBa I'. M. Texnuka BeieHUsI XUMUYIECKOTO SKCTIEPUMEHTA B JIaopaTopuu [ DneK-
TpoHHbIH pecype] /I'. M. Haymoga, E. K. Sl6nonckas, E. A. Kaitropogosa. Kpacuomap: Ky6I'AY,
2012. — 80 c. — Pexxum gocryma:

https://edu.kubsau.ru/file.php/105/03_03.07.13/08 tekhnika_vedenija khimicheskogo eh
ksperimenta.pdf

2. T'aitnykoBa H. I'. TecToBble 3amanus no aucuuiinae « MHCTpyMeHTalIbHbIE METOIbI
UCCIICIOBaHMS TIOYB U PACTEHHID JJIs1 CAMOCTOATEIBHOM paboThI : yuel. mocodue. [ DIeKTPOHHBIH
pecypce] / H. T'. TalimykoBa, 1. B. [llabanoBa. — Kpacnomap: KyoI'AY, 2012. — 92 ¢. — Pexxum



https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf

JOCTyTA! https://edu.kubsau.ru/file.php/105/03 03.07.13/12_Testovye zadanija_po_disci-
pline_Instrumentalnye metody issledovanija_pochv i_rastenii-GaidukovaNG.SHabano-
valV.pdf

3. UHCTpyMEHTaNBHBIE METOBI aHATIM3a B arpoHOMUN : yuel. mocooue / E. A. Kaiiropo-
noBa, H. E. Kocsnok, C. A. IlecrynoBa. — Kpacnomap : Kyol'AY, 2018. — 204 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye _metody analiza v__agronomii.pdf

4. l'aitnykoBa H. I'. UHcTpyMeHTalIbHBIE METOJIBI HCCIIEIOBAHUS B arpO’KOJIOTHH. 4. 1.
DnekTpoxumMudeckue Meroasl : yued. mocodue / H. I'. Taiinykoa, 1. B. [1labanoBa ; mo obmei
pen. H I TaiimykoBoii. — Kpacmomap : Kyol'AY, 2018. - 99 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye _metody 414003 v1 .PDF

7 ®oH/1 OLEHOYHBIX CPEICTB /1JIsl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTaluu

7.1 Tlepeuyenb KOMIETEHIHIi ¢ yKa3aHHeM 3TanoB UX (JOPMHUPOBAHUSI B Mpoiecce
ocsoenus OITIOII BO

Otansl OpMHUPOBAHUS U ITPOBEPKA YPOBHS c(HOPMUPOBAHO-
Howmep cemectpa* CTH KOMIIETEHIIMH 10 JUCHIUIUIMHAM, TPAKTHKaM B TIpoIiecce
ocsoenust OI1OIT BO

OIIK-2 — Brnanenue 6a30BbIMH 3HAHUSMH (DYHIaMEHTANbHBIX pa3AenoB (UMK, XU-
MHH ¥ OMOJIOTHH B 00beMe, HEOOXOIUMOM ISl OCBOCHHS (PU3UIECKUX, XUMHUYECKUX U OHOJIO-
THYECKUX OCHOB B 9KOJIOTHH U MPHPOJIOINOIH30BaHNHN; METOIaMA XUMHUYIECKOTO aHAJIN3a, 3Ha-
HUSIMH O COBPEMEHHBIX TUHAMUYECKHX MPOIECCaX B MPUPOJIC U TEXHOCHEPE, O COCTOSIHUU I'e0-
cdep 3eMitH, SKOJIOTHH | SBOTIOIUN OHOChEphl, TTI00ATBHBIX 3KOJOTHIECKUX MTPOOIeMax, Me-
TOJaMU O0TOOpa W aHajIM3a re0JOTHYECKUX M OMOJIOTHUECKUX MPOo0, a Tak)Ke HaBBIKAMHU HJICH-
TA(UKAIMKA ¥ ONHCAaHUST OMOJOTHYECKOTO pa3HOOOpa3us, €ro OICHKH COBPEMEHHBIMH METO-
JaMH KOJTMYECTBEHHOI 00paboTku nHpopmanmu

1 b1.b.10 Heoprannueckast Xumust
1 b1.b.11 buonorus

1 b1.B.01 buopaznoobpazue

2 b1.5.09 ®usuka

2 b1.b.27 Oprannueckast Xumus

2,4 b2.B.01.01 IlpakTuka no noiay4eHuIo NepBUYHbIX Ipodeccu-
OHAJIBHBIX YMEHHUM 1 HABBIKOB, B TOM YHUCJI€ IIEPBUYHBIX
YMEHUI U HaBBIKOB HAYYHO-HUCCIIEI0BATEIbCKOM IESITEIbHO-
CTH

2-3 B1.5.13 O61ias sxonorus

b1.b.26 ®uszndeckas ¥ KOJLUIONIHAS XUMUSI

b1.b.19 Yuenue o 6uochepe

b1.B.11 Dkomornyeckas reHeTUKa

b1.b.16 Oxpana okpyaromei cpeasl

b1.b.22 YcroitunBoe pa3BuTue

b1.B.JIB.05.01 ®u3uK0o-XUMHUYSCKHIE METO Bl aHAIN3a
b1.B./IB.05.02 IHCTpyMEHTAIBHBIE METO/IBI aHAJIN3a B MO-
HUTOPUHTE 00BEKTOB OKPYKAIOIIEH CPEIbI

b1.b.14 I'eoskonorus

b1.b.32 ®usnonorus pacreHuit

b1.b.23 Dxonoruyeckuiit MOHUTOPUHT

b1.B.10 DBontouroHHas 3KOJI0TUs

b1.B.16 Metoanl PKOIOrn4ecKkux UCCiaea0BaHuN

(62 NG I S SR N OV )
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https://edu.kubsau.ru/file.php/105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_analiza_v_%20agronomii.pdf
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_%20414003_v1_.PDF

Howmep cemectpa™

Oranbl GOPMUPOBAHKS U MPOBEPKA YPOBHS C(HOPMHUPOBAHO-

CTH KOMIIETCHLIUH 10 AUCIUIUIMHAM, MPAKTHUKaM B IPOIECCE
ocsoenusa OIIOITI BO

b3.5.01 3ammra BeITYCKHOW KBaTH(PHUKAIIMOHHOMN padoThI,
BKJIIOYAsl ITOJITOTOBKY K 3aIIUTE U MPOLETYPY 3aLIUThI

[1K-2 — Bnagenue meronamu oT00pa npod 1 MPOBEACHUSI XUMUKO-aHAIUTHYECKOTO aHAIIN3a
BPEIIHBIX BHIOPOCOB B OKPY)KAIOIIYIO CPEIy, TEOXUMHUECKUX UCCIIETOBaHM, 00padOTKH, aHa-
JM3a U CUHTE3a IPOM3BOJICTBEHHOM, 110JIeBOH 1 1a00paTOPHO 3KoI0ornyeckoil uHopManuu,

METOAAaMU COCTABJICHUS SKOJIOTUYECKUX M TEXHOTCHHBIX KapT, cOopa, 00paboTKu, CUCTEeMaTH-
3aluy, aHaJIn3a HHPopmanuu, popMupoBaHust 6a3 JaHHBIX 3arpsA3HEHUS OKpYXKarolei cpelibl,
METOAAaMH OLIEHKU BO3/CHCTBHSI HA OKPYXKAIOIIYIO CPEly, BBISABISATH HCTOYHUKH, BUIBI M MacC-

1ITa0bl TEXHOT'€HHOT'O BO3ACHCTBUS

1
2
2

2,4

4-5

o1 o1 o1

2,6

\‘

b1.B.04 Dkonorudeckoe kapTorpadupoBanue
b1.B.JIB.03.01 Aranutuyeckas XuMus

b1.B.JIB.03.02 AnanuTu4eckuii KOHTPOJIb OOBEKTOB OKPY-
JKAroUIEN Cpebl

b2.B.01.01 IlpakTrka no noqy4yeHuIo NepBUYHBIX podeccu-
OHAJIHBIX YMEHUH U HABBIKOB, B TOM YHCJIE€ TIEPBUYHBIX
YMEHUI U HaBBIKOB HAYYHO-UCCIIEA0BATEIbCKOMN €SI TEIbHO-
CTH

b1.5.08 I'NC B 3K0n0TMU ¥ IPUPOAOIIOJIB30BAHUN

b1.B.21 Onenka Bo3AeMCTBUS Ha OKPYKAIOILYIO CPEy
b1.B./IB.05.01 ®u3uko-xuMuuecKre METOIbI aHAIA3a
b1.B.JIB.05.02 MHCcTpyMEHTanbHBIE METOBI AHAJIN3A B MO-
HUTOPUHTE€ 00BEKTOB OKPYKAIOILIEH CpeIbl

b1.B.JIB.02.01 TexHOreHHbIE CUCTEMBI M DKOJIOTUUECKUIA
pUCK

b1.B./IB.02.01 TexHOreHHbIE CUCTEMbI YPOAHUCTUUECKUX
TEPPUTOPUI

b2.B.02.01 IlpakTuka no noay4eHuIo IpodeccuoHaIbHbIX
YMEHMH U OMbITa MPOPECCUOHANBHOMN 1eATEIbHOCTH
b2.B.02.02 IIpenaunnomHasl npakTUKa

b3.5.01 3ammTa BeITyCKHOM KBaNU(PUKAITMOHHON pabOTHI,
BKJIIOYAsl NOJATOTOBKY K 3alUTE U NPOLEAYPY 3alIUTHI

7.2 Onucanue Moka3aresieil H KPUTePHEB ONEHUBAHNS KOMIIETEHIINA HA Pa3IHIHbBIX
ranax ux GopMUpPOBaHMS, ONIMCAHNE IKAJIbI OLCHUBAHUS

[Inanupyemsle
pE3yIbTaThI
OCBOCHMS
KOMITETEHIINHI

HEYJI0BJIE-
TBOPHUTEIHHO
(MUHMMAITb-
HBIN HE J10-
CTUTHYT)

YpOoBEHBb OCBOEHUS
YIIOBJIETBO-
PHUTEIBHO Onenounoe
XOpOHIO (Cpea- | OTIIMYHO (BbI-
(MUHUMATb- N . CPEACTBO
. HU) COKUH)
HBIH, TTOPO-
TOBBII)




OIIK-2 — Bnanenue 6a30BbIMU 3HAHUSAMHU (DYHIAMEHTAIBHBIX Pa3eioB PU3UKU, XUMHH U
OMoJIOTHH B 00BEME, HEOOXOIMMOM ISl OCBOCHUS (PU3NUYECKHUX, XUMUYECKUX B OUOJIOruYe-
CKHX OCHOB B 9KOJIOTUH H MPUPOAOIOIHE30BAHNN; METOJAMH XUMUYECKOTO aHAIHM3a, 3HAHH-
SIMH O COBPEMEHHBIX IMHAMHYECKHX MPOIeccax B IPUPOC U TEXHOCPEPE, O COCTOSTHUH I'e0-
cdep 3emin, IKOJIOTUU U 3BOTIOIUU OUOChEphl, IITO0ATBHBIX YKOJIOTHYECKUX MpobdaemMax, Me-
TOJIaMH 0TOOpa M aHAJIN3a TeOJIOTUICCKUX M OMOJIOTHYECKHX MPO0, a TAK)KE HABBIKAMU HJICH-
TU(UKAIMY U ONUCAHUST OMOJIOTHYECKOTO pa3HOOOpa3us, €ro OlIEHKH COBPEMEHHBIMH METO-
JlaMHU KOJIMYECTBEHHON 00paboTKH HH(pOpMaIUuu

3HATD: Yposensb 3Ha- | MuHu- YpoBeHb 3Ha- | YpOBEHb 3Ha-
OCHOBHBIE HUH HIXKeE MaJIbHO JI0- | HUM B 00beMe, | HUii B 0O0B-
IIPUYMHBl W3- | MUHUMAJIb- IIYyCTUMBII | COOTBETCTBYIO- | EME, COOTBET-
MeHeHUs (u- | HbIX TpeOOBa- | ypOBEHb ieM IIPO- | CTBYIOILEM
3UKO-XMMHYE- | HUH, UMETU 3HaHUMW, J10- | TpaMMe€ MOJro- | Mporpamme
CKHX CBOMCTB | MECTO Ipy- IIYLLEHO TOBKH, JIOIy- | IOATOTOBKH,
MaTepuasos, Oble OIIMOKM | MHOTO  HE- | LIEHO He- | 6e3 omnboK
U3l U Be- rpyObIX CKOJIBKO  He-
IECTB; OmuoOOoK rpyObIX ouu-
MopdoJioruye- 00K
CKMM  COCTaB
TBEPIbIX OBI-
TOBBIX  (KOM-
MYHAaJIbHBIX )
OTXOJI0B
YMETD: IIpu  pewme- | [Ipogemon- | IIpogemon- IIponemoH-
MIPOU3BOJIUTh | HUU CTaH- | CTPUPO- CTPUPOBaHbI CTPUPOBAHbI
nabopaTopHble | NapTHBIX 3a- | BaHBl ~ OC- | BCE OCHOBHBIE | BCE  OCHOB-
HCCIIEI0Ba- Jlad HE TpO- | HOBHBIE YMEHMsI,  pe- | Hble yMEHHUS,
HUS, 3aMepbl, | IEMOHCTPHU- | YMEHHS, pe- | IIEHbl BCE OC- | PEIIEHbl BCE
aHaJIM3bl OTO- | POBAHBI  OC- | LIIEHBI TUIIO- | HOBHBIE 331a4U | OCHOBHBIE 3a-
OpaHHBIX IIpU- | HOBHBIE yMe- | Bbl€ 3aJaud | C HErpyObIMH | Jauud C OT-
POIHBIX 00- HUS, UMEIH |C Herpy- | ommOKamuy, JIEJIbHBIMU
pasLoB MECTO  Tpy- | ObIMH BBITIOJTHEHBI Hecyle-
Oble OomMOKM | omMOKaMHu, | BCe 3aJaHUs B | CTBEHHBIMH
BBITMIOJIHEHB! | IOJTHOM  00b- | HEIOUeTaMH,
BCE  3aJa- | EME, HO HEKO- | BBIIIOJIHEHbI
HUS, HO HE B | TOpPBIE C HENO- | BCE 3a/laHus B
MIOJIHOM yeTaMu MOJTHOM 00B-
o0beme eme
NUMETD IIpu  peme- | Umeercs IIponemoH- IIponemoH-
HABBIKHA HUU CTaH- | MUHUMaJlb- | CTPUPOBAHBI CTPUPOBAHBI
NAJIN) JapTHBIX 3a- | HelE Habop | 6a3oBbIe HaBBIKH IIpU
BJIAJIETD: Jlay HE IIpO- | HABBIKOB HaBBIKA  IIPU | PEUICHUU HE-
HaBbIKaMU JEMOHCTpPHU- | JUIsl  pelle- | PEIIEHUH CTaH- | CTaHAAPTHBIX
MIOATOTOBKH poBaHbl 0a30- | HUSL ~ CTaH- | JApPTHBIX 3ajad | 3a1a4 oe3
JOKyMe- BbI€ HAaBBIKM, | JAPTHBIX 3a- | C HEKOTOPHIMHU | OIIUOOK |
HTaluH, HUMENIH MECTO | a4 C HEKO- | Hel0YeTaMHU HEZ0YETOB
coziepka-ien | rpyobie TOPBIMU
CBE-JICHUS O OLIMOKH HEJ04YEeTaMU

Pedepar
TectoBbie
3a/laHus
Pacuernas
pabora (3a-
ava)
Kontposns-
Has pabora.
Bonpocer u
3a/laHus
JUISL  TIPOBE-
JIeHUs  3a-
qera.




COCTOSI-HUH
OKpY>Karo-11en
Cpelbl, MecTax
otbopa 1mpoo,
METOIU-Kax
(MeTonax)
u3Mepe-HUil

[1K-2 — Bnanenue metogamu oT6opa mpod 1 MpoBeIeHHs] XUMHKO-aHATUTHYECKOTO aHaTN3a
BPEJIHBIX BBIOPOCOB B OKPYKAIOLIYIO CPEy, TEOXUMHUECKUX UCCIIe0BaHUM, 00paboTKH, aHa-
JM3a U CUHTE3a IPOU3BOJICTBEHHOMH, [10JIEBOI U 1a00OPaTOPHOI SKOJIOTHUYECKOI HHpOpMAIHH,
METOAAMHU COCTABJIEHUS SKOJIOIMYECKHX M TEXHOTE€HHbIX KapT, cOopa, 00paboTKH, CUCTEMATH-
3a1uy, aHan3a HHPopmauu, GopMupoBaHus 0a3 TaHHBIX 3arPS3HEHUS OKPYKAIOICH
cpezbl, METOJJaMH OLIEHKH BO3AECUCTBUS Ha OKPYXKAIOILYIO CPENy, BBISBIIATH HICTOUHUKH, BUJIbI
¥ MacITadbl TEXHOTEHHOTO BO3JICHCTBUS

3HATD: Yposens 3Ha- | MuHu- YpoBeHb 3Ha- | YPOBEHb 3Ha-
OCHOBHBIC HUM HUXKE MaJIBHO I0- | HUM B 00beEME, | HUIE B O0B-
IIPUYMHBI U3- | MUHUMAaJlb- IIyCTUMBIM | COOTBETCTBYIO- | €EME, COOTBET-
MeHeHus Gu- | HBIX TpeOOBa- | ypOBEHB eM IIPO- | CTBYIOIIEM
3UKO-XU-MH- HUH, UMEIU | 3HaHWUH, JO- | TpaMMe MOAro- | Iporpamme
YEeCKUX MECTO I'py- MYLIEHO TOBKH, JIONYy- | NOJATOTOBKH,
CBOMCTB MaTe- | Oble OIIMOKM | MHOTO HE- | HIEHO He- | 6e3 ommbok
pHUaJIoB, U3/€e- rpyoBIX CKOJIBKO  He-
JIUH U Be- OLIMOO0K rpyOBIX OIIU-
IIECTB 00K
YMETD: IIpu  pewte- | IIpogemon- | IIpogemon- IIponemoH-
MPOU3BOJIUTH | HUU CTaH- | CTPHUpPO- CTPUPOBaHbI CTPUPOBaHbI
na0opaTopHbIe | JApTHBIX 3a- | BAHBl ~ OC- | BCE OCHOBHBIE | BCE  OCHOB-
HCCIen0Ba- Jlad HE IpO- | HOBHBIE YMEHMsI,  pe- | Hble yMEHHUS,
HUS, 3aMEpPBbI, | JIEMOHCTPHU- | YMEHHS, pe- | IIEHBI BCE OC- | PEIIEHBI BCE
aHaJIM3bl OTO- | POBAHBI  OC- | LLIEHBI TUIO- | HOBHBIE 331a4U | OCHOBHBIE 3a-
OpaHHBIX IpU- | HOBHBIE yMe- | BbI€ 3a/lauM | C HErpyObIMM | laud C OT-
POIIHBIX 00- HUS, UMEIH | C Herpy- | omuOkamu, JIeIbHBIMU
pasLoB MECTO  TIpy- | ObIMH BBITIOJTHEHBI Hecyle-
Oblc OmMMOKN | OIMOKaMH, | BCE 3aJaHUS B | CTBEHHBIMH
BBINOJIHEHBI | MIOJIHOM ~ 00b- | HEIOUETaMH,
BCE  3aJa- | eMe, HO HEKO- | BBIIIOJIHEHBI
HUS, HO HE B | TOpPBIE C HENO- | BCE 3a/laHUs B
MOJIHOM YyeTaMu MOJIHOM 00B-
o0Bbeme eme
UMETD IIpu  peme- | Umeercs IIponemoH- IIponemoH-
HABBIKH HUU CTaH- | MUHUMaJlb- | CTPUPOBAHBI CTPUPOBAHBI
NUJIN) JMapTHBIX 3a- | HeIH Habop | 6a30BbIe HaBBIKM IIPH
BJIAAETD: Jlad HE IpO- | HABBIKOB HaBBIKM  IIPU | PELICHUHU He-
HaBbIKaMU JEMOHCTPHU- | JUIsl  pelle- | pellleHUuH CTaH- | CTaHAapTHBIX
IIPOBEICHUS poBaHbl 0a30- | HUS ~ CTaH- | IApPTHBIX 3a]ad | 3a1a4 6e3
JKOJIOTHYe- Bbl€ HAaBBIKH, | JAPTHBIX 3a- | C HEKOTOPBIMU | OLIMOOK U
CKOT'O aHaJIM3a | UMEIM MECTO | 1ad C HEKO- | HeJJoUeTaMH HEZ04YETOB
MIOATOTOBKH rpyOsble TOPBIMH
IIPOU3BOJICTBA | OLIMOKH HeJ04YeTaMu

Pedepar
TecroBbie
3a/laHus
Pacuernas
pabora (3a-
naJa)
KonTtposs-
Has pabora
Bomnpocsr u
3a/IaHus
JUIS  TIPOBe-
NeHus  3a-
qera




K BBIIIYCKY HO-
BOU ITPOJIYK-
005051

7.3 TunoBble KOHTPOJbHBIE 3a/IaHUSI WJIH HHbIe MaTepHAJIbl, HeOOX0AUMbIe IJIsI
OLIEHKM 3HAHMI, yMeHMi, XapaKTepU3yIIUX 3Tanbl GopMHUPOBaAHUS KOMIIETEHUM B MPO-
necce ocsoenuss OIIOII BO

7.3.1. Tembl peepaTon

1. O6paboTKa pe3yapTaToOB 3KCIEPUMEHTAIBHBIX UCCIIE0BaHUN (PU3MKO-XMMHUYECKOTO aHaIu3a

2. Bribop MeTona aHaym3a, CXeMbl M1 METOJUKHU PUMEHUTENBHO K 00BeKTY aHanu3a. Kpurepuu
BBIOOpA, MpaBHIIa 0TOOpa MPOo.

3. XeMoMeTpHKa U TUIAHUPOBAHHUE IKCIICPUMEHTA.

4. Tunel peakuuii 1 OpraHuYecKHe peareHThl B abCOpOLIMOHHOM CIIEKTPO(OTOMEPHH.

5. CrekTpodoTOMETPUUECKOE TUTPOBAHUE.

6. BnusHue pa3nuyHbIX (aKTOPOB HA TOUHOCTH IJIAMEHHO - (POTOMETPUUYECKUX U3MEPEHUI.

7. @iyopuMeTpus — SKCIIPECCHBIN METO/ OIIPEIETICHUS KaUeCTBA CEIbCKOX035iCTBEHHOM
IPOLYKIINH

8. DIeKTpOXMMUYECKHE METO/IbI UCCIIEA0BaHUI B 9KOJIOTUH U IPUPOIONOIH30BAHUH,
TpeOOBaHUs K HUM

9. KoHayKkToMeTpH4YecKHii METO ] ONpeeNICHHs BIaKHOCTH TI0YB U OOIIEH COJIEHOCTH
IIOYBEHHBIX BOJ

10. KynmoHOMeTpHUeCcKuii aHaIU3 U €ro MPUMEHEHHS B 9KOJIOTHYECKOM MOHUTOPUHTE

11. AmnepomMeTpudeckoe TUTPOBAHHE B CETbCKOXO35IICTBEHHOM aHaIN3e

12. Tlonsiporpaduyeckrie METOABI HCCIETOBAHUN B B 9KOJIOTMYECKOM MOHUTOPHHTE

13. Xpomarorpaduyeckre METObl HCCIETOBAHUI B aHAIN3€ MUIIEBBIX MPOTYKTOB

14. Nonnas xpomarorpadus B aHanu3e 00bEKTOB OKPYKAIOILEH Cpe/Ibl

15 BoicokoaddexTuBHAS KUAKOCTHAS XpoMaTorpadus U ee IPUMEHEHUE B aHAJIN3€ PaCTH-
TEJIbHBIX MPOO Ha CoAepKaHNE OPraHUYECKUX COETMHEHUN

16. I'uOGpuaHbIe METOBI aHATHM3a B arpOIKOIOTMYECKOM MOHUTOPUHTE

17. lnHOBaAIIMOHHBIE METOIBI UCCIEAOBAHUHN B arpO’KOJIOTHH

18. ABTOMaTH3a1Ms B arPOXMMUYECKOM aHAJIN3e

19. Ilpumenenne meronoB ®XMA B KpUMHHATIHCTUIECKOH IKCIIEPTH3E.

20. [Ipumenenne ®XMA mnpH paccie0BaHUU YKOJOTHUECKUX MPECTYIUICHUH

21. UndpakpacHast CHEKTPOCKOIHUS B aHAJIHM3€ CEIbCKOX03IHCTBEHHOM MPOAYKIIUU

22. Pentrenodas3oBblif 1 peHTTEHOCTPYKTYPHBIH aHAIN3 B arpPOIKOJIOTHH

23. PeHTreno-(hayopecieHTHBINA aHaIN3 B aHAIN3€ OMOJIOTHYECKHX 00bEKTOB

24. NndpakpacHas CHEKTPOMETPHSI B aHAITN3€ OMOJIOTHIECKAX 0OBEKTOB

25. SIMP cnekTpockomnus B paciiu(ppoBKe CTPYKTYPBI CI0KHBIX OPIraHUYECKUX BEIIECTB.

7.3.2 3agaHus 1151 KOHTPOJIBHBIX padoT

KonrpomnsHas padora
10 ANEKTPOXUMUYECKIM METOIaM aHaJh3a
1. Paccunraiite koHuentpamuo pactsopa HCI, ecnu mpu KOHIYKTOMETPUUYECKOM TUTPOBA-
Huu 50 M1 atoro pactsopa 0,011 pactBopom NaOH Opu11 osTydeHb! clieiyroniue JTaHHbIC:
Vi, M1 0 2 4 6 8 10
R, Om 664 915 1490 1580 1010 740
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2. HanpspkeHue BOAOPOAHO—KaJIOMeNbHO ransBannueckoii nenu mpu 28 °C pasuo 0,580 B.
Bpruncnure KOHIIEHTpAIMIO HOHOB Bostopoa U pH pacTBopa.

3. Kakue 351eKTpojipl UCMONB3YIOT ISl ONMPEAENCHUs] OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
MOTEHITMAIA TOYBEHHOM BBITSKKH? COCTaBbTE CXEMY TaJIbBAHUYCCKOH LIETIH, YKAKUTE PEAKTUBBI,
000pyI0BaHUE M 3TAIbl PAOOTHI.

KoHntposbHas padota
10 CIEKTPaIbHBIM METOIaM aHaJIN3a

1. ATOMHO-a0COPOIIMOHHBIN CIIEKTPATILHBIN aHAIN3 TOYBEHHOM BBITSIKKH JIJIST OIIPEICIICHUS
nonBmwkHBIX ¢popMm ceuHIA (I1), menu (11), muHKa: cymHOCTh MeTO1a, 000PYIOBAHKE, X0 BBIIIOJI-
HEHUS pabOTHI.

2. Beibop cBetodmiibTpa npu GOTOMETPUYECKOM OIPEICIICHUN MapraHiia.

3. Jlna mocTpoeHus TpagyupoBOYHOIO Tpaduika mpu TypOUIUMETPHIESCKOM OIpeaeiICHUN
XJI0pa B BOJE MOJYUYEHBI CICIYIONTUE JaHHBIC:

Ter, mr/em®: 6x10°  9x107® 12x10°  15x10°  18x10°®
D: 0,05 0,075 0,10 0,125 0,15
Hatitu coneprxanue xsopa B 1 1 Boabl, eciiu Dy Boasr 0,11.

KonTponbnas pabota
0 XpoMarorpauyeckuM MeTo/IaM aHaIu3a

1. Onumure MeToAMKYy MOAroToBKM aHMoHUTa AB-17 k pabote. Uto Takoe coneBas Gpopma
nonnTta? Kak nmepeBecTr aHMOHUT B XJIOPUIHYIO hopMmy?

2. Ilpu pa3nenenuu pTyTy, KaaMus ¥ MeJIM Ha MEJUTI0103€ KO OUIIMEHTHI ABUKEHUS OKa-
3aJIUCh CIIETYIOIUMU:

Rf (Hg)= 1,00 R#(Cd)=0,82 R#(Cu)=0,92.
HaiiTu mytu ABM>KeHNs KaXKa0ro HoHa, eciu GpoHT amoeHTta 15 cm. M3o0pasute xpomaro-

rpaMMy, yKa3aB Ha HEH IIOJIOKEHUE KaX10r0 HOHA.

3. Kakoif raz-Hocutens HanboJiee MUPOKO NpUMEHsieTcs B razoBoi xpomaTtorpapuu? Ilo-
ACHUTE, movyemy. JlaiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY HUCIIOJIb3yEMbIX I'a30B-HOCUTEIIEH.

7.3.4 KoMIJIeKT 3224 ¥ 3aJaHU

KoMnuiekT 3ajanuii 1J151 BbINOJIHEHUS pacquHOﬁ paﬁoTbI
HpI/IMep 10 TCMC ((QHGKTPOXI/IMI/I‘IGCKI/IC MCTOJbI aHAJInu3a»

Bapuanm 1
1. CocTaBUTh raJIbBAHUYECKYIO IIETTh JIJISl ONPEIeNICHHsI KOHIICHTPAIMK HOHOB KaJIHsl TIOTECH-
[IUOMETPUYECKUM METO/I0M. YKa3aTh peaKTUBBI, 000PYAOBaHHE, ITAIBl PAOOTHI.
2. PaccunTats koHneHTpamnuio Cl” B pacTBope, €Clii XJIOpCepeOpsHBIN IEKTPOI, TOTPY-
KEHHBIN B pacTBOp, MeeT norernuan 208 mB (¢’ = 290 mB).

Bapuanm 2
1. Paccunraiite pH pacTtBopa, eciiu MOTEHIMaNl CTEKITHHOTO 3JIEKTPO/1a TI0 OTHOLIEHHUIO K
xjiopcepedpssHomy paBeH: ¢ = —133 mB. CraHmapTHBIH 3JEKTPOAHBIN TOTEHITHAN XJIOpcepeOps-
HOTO: ¢’y = 201 mB. IToTeHunan CTEKISHHOTO IEKTPOAA MO0 OTHOILEHHIO K XJI0pcepeOpsHOMY

B M30MOTCHIUAIIBHOM TOYKe paBeH: O = —33 mB (pH, = 3,28).
2. Paccuuraiite yaenbHy0 35ekTpudeckyto nposoaumocts 0,011 pactopa KCI.

7.3.5 TecToBBIC 3aaHUA
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Bapuant TecToBOTO 3a/1aHMs, OXBATHIBAIOILETO BECh KYpC MPUBEJICH HUXKE.
Cpennee 3HaueHUE U3MEPSIEMOI BEIIMYUHBI ONpeeseTcs o Gpopmyse:

P 2
a)S; = VEE(x; — x)2,

n )

6) X ==,
si
B) Sx—\/—ﬁ

OTkII0HEeHHE 0T cpeHero apudmernyeckoro (a0COMOTHAS OMMOKA) onpeaesercs mo Gpopmyse:
a) di =Xi— X,
0) X = Esxi ;
- S
B) Sx - \/ﬁ .
CpenHee OTKJIIOHEHHE OIpeAessieTcs o hopmyiie:
a) di= Xi-X
5
6) dep =+ 2,

B) dep =+ ——— z (x‘ x)

X

4. Cpennsisi KBapaTuyHas ONIMOKa H3MEPEHUs ONpeAeIsaeTcs Mo GopMyie:
2 f—

a) dcp =+ (x:l *) ;

0) di = Xi-X ;
B)S; = —Vﬂ("i_x)z_

n
5. ducnepcus cpeHel KBaapaTUiIHON onpeaensiercs mno popmye:

_ Si.
a) SX - \/_H’
6) Sx=Si ;
B) de: i M .

6. I'pyboe oTKII0HEHHE oTpeienseTcs o Gpopmyie:
a) di = Xi-X ;
0) depm>3Sx;
B) dop = + —— ACl x)

7. BeposiTHast OTHOCHUTEIIbHAS TIOTPEIIHOCTD OMPEEseTcs 1o GopMyie:
8. Mertoap! aHann3a, B KOTOPBIX UCIOJIB3YIOT PEAKIIMHA HEUTPAIU3aLii, OKHCIUTEIBHO-BOCCTA-
HOBUTEJIbHBIE, KOMIUIEKCOOOpa30BaHUs Ha3bIBAIOTCS:
a) pU3NYECKUMH;

0) MHCTPYMEHTAJIbHBIMU;

B) XUMHUYECKUMHU
9. MeTtozp! aHa/IM3a, OCHOBAHHbIE HAa UACHTU(DUKAIIMN SMUCCUOHHBIX WM a0COPOLIMOHHBIX
CIIEKTPOB HCCIIElyEMOI0 BELIECTBA HAa3bIBAIOTCS:

a) CIIEKTPaJIbHBIMU;

0) 2NEKTPOXUMHUYECKUMU;

B) XpomartorpadpudeckumMu
10. Meronp! aHanmm3a, OCHOBaHHBIE HA PETMCTPALIMU JIEKTPOXUMHUYECKHUX ITapaMeTPOB ONpee-
JISIEMOTO BEIECTBA HA3bIBAOTCS:

a) CIIEKTPAJIbHBIMU;

0) PIEKTPOXUMHIECCKUMHU;

B) XpOMaTorpapuuecKuMH
11. B ocHOBE MOTEHIIMOMETPUUECKOTO METO/1a AHATN3A JICIKUT:

a) perucTpanus EeKTPOAHOTO MOTSHIIMAIA HITH HAIIPSDKEHUS B LICTIH;
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0) perucTpanus KOJIM4eCTBa IEKTPUIECTBA, U3PACXOI0BAHHOTO MPU BBIJICIICHUN BEIIECTBA B
MIPOLIECCE IIEKTPOIN3A;
B) perucTpanus yJaeIbHON 3JIEKTPUUECKON TPOBOAUMOCTH MJIU COIIPOTUBIICHUS
12. MeTo1, OCHOBaHHBIM Ha ONPEICIICHNN COJICPKAHUS BEIIECTBA B aHAIIM3UPYEMOH TIpode 1o
BEJIMUMHE €€ JIEKTPUUECKON MPOBOJIMMOCTH HA3bIBAETCSI:
a) KYJIOHOMETPUYECKUM;
0) KOHyKTOMETPHUECKUM;
B) CIIEKTPAJIbHBIM
13. Meroa, B OCHOBE KOTOPOTO JIE)KUT U3MEPEHUE MMOTEHIMAIIA 3JIEKTPO/Ia, IOIPY>KEHHOTO B
aHAIM3UPYEMbIH PacTBOP, HA3bIBACTCS:
a) KOHJAYKTOMETPUUYECKUM;
0) KyJJOHOMETPUUYECKHM;
B) IOTEHIIMOMETPUICCKIM
14. Merona, n3ydaromuii 3aBUCUMOCTb CUJTBI UG Y3HOHHOTO TOKA OT HAllaraéMoro Ha 3JIeKTpo-
XUMHUYECKYIO SSYEHKY BHEILIHEr0 HapsKEHUs IIPY IPOBEJEHUH MIPOLIecca 3JIEKTPOJIN3a, Ha3blBa-
eTcsl:
a) BOJIbTAMIIEPOMETPUUECKUM METOA0M;
0) moasporpauIECKUM METOIOM;
B) CIIEKTPAJIBLHBIM METOJIOM
15. BenuuuHa, paBHasi OTHOIICHUIO U3MEHEHHUS aHAIUTUYECKOTO CUTHAJIa K MU3BMEHEHHUIO KOHIIEH-
TpaluK ONpPEeesIIEMOr0 KOMIIOHEHTA Ha3bIBAETCS:
a) K03 (HUIIMEHTOM MPETOMIICHUS,
0) K03 (HUITMEHTOM MOTPEIIHOCTH;
B) KO3((UIIMEHTOM YyBCTBUTEIbLHOCTH
16. MuHHMaIbHOE COZIepKaHue ONpeAesieMOro KOMIIOHEHTa B aHaJIM3UpyeMoil pole, KoTopoe
MO3KET OBITh OOHAPYKEHO TaHHBIM METO/IOM C 33JaHHON BEPOSTHOCTHIO XapaKTepU3yeTCs:
a) KOHIIEHTpaIel BeIIecTBa;
0) npeaenoM oOHapyKEHHUS;
B) KO3(Q(PUIMEHTOM UyBCTBUTEIHHOCTH
17. JIns u3smepeHns peloKc-OTEHIaNa B KaYeCTBE MHANKATOPHOI'O UCIIOIB3YETCSI DJIEKTPO;
1) aTrOMUHUEBBI;
2) BOJAOPOIHBIN;
3) MIaTUHOBBIIA,
4) xKene3HbIH.
18. CTEeKISTHHBIN JIEKTPOI, JUTUTEIIbHOE BPEMS BBIJICp>KaHHBIN B BOJIE, 00J1a1aeT BOJOPOHON
byHkuueit u ucnonb3yercs i u3Mepenus pH 6e3 nononHUTENbHON 00paboTKH B cpenax:
1) HelTpaIbHBIX;
2) CUITbHOKUCIIBIX;
3) CHUIIBHOIIEIOYHBIX;
4) HEeT BEpPHOI'O OTBETA.
19 Ilepen mpoBeaeHNEM U3MEPEHHI CTEKIISTHHBIN YJIEKTPOI KATHMOPYIOT IO ... PacTBOPaM.
20. Ilepen skcmryaranueid UHANKATOPHBIN MIAPUK CTEKIISTHHOTO AJIEKTPO/ia BEIMAUYUBAIOT B:
1) 0,11 pacTBOpE CONSTHOM KUCTIOTHI;
2) 0,11 pacTBOpe 1mEI0UN;
3) pa3baBieHHOM PAacTBOPEXJIOPHUIA HATPHS,
4) KOHLIEHTPUPOBAHHOM PACTBOPE XJIOPUJA HATPUSI.
21. IloTeHMOMETPUYECKUI aHAJIM3 HE UCMOJIb3YETCS B arpPOXUMHUH U MIOYBOBEACHUH JIJISI OTIpe-
JEJIEHUS:
1) oOmieit KHCIOTHOCTH MMOYBEHHBIX PACTBOPOB;
2) HUTPAT-UOHOB B IIOYBEHHOW BBITSKKE;
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3) conep:kaHusi MOHOB KaJbIUs;
4) conep)kaHus HOHOB aMMOHHSI, KaJIUs.

22. PacTBOpHI co 3HaueHussMU pH, paBHbIMU:
1. 1.68;2. 4.01;3. 6.86;4. 9.18; Ha3BIBAIOTCH ... ...evvvvnnnnnnn.
23. [loTeHuman mIaTHHOBOIO IEKTPOJIa 3aBUCUT OT:
1) KOHILIEHTpallMi NOHOB BOJIOPO/JIA;
2) COOTHOILIEHUS KOHIIEHTPAIMU OKUCICHHON U BOCCTAaHOBIIEHHOM (pOpM OmpeensieMoro Berie-
CTBa;
3) KOHIIEHTpAIUU OKUCIEHHON (DOPMBI BEILIECTBA;
4) KOHILIEHTPALIUHA BOCCTAHOBIICHHON ()OPMBI BEIIIECTBA.
24. MetogamMu KOHIYKTOMETPUHU MO>KHO aHAJIM3UPOBATh TOJIKO BELIECTBA, SBIISIOLIUECS:
1) nuanexkTpukamu;
2) BNEKTPOIUTAMU;
3) BBICOKO-MOJIEKYJIIPHBIMY;
4) KOJIJIOWTaMH.
25. B sueliky ¢ 37€KTpoJaMH MOMEIIAIOT aHAIU3UPYEMBbIN pacTBOp, AYEHKY IOMEIIAIOT Ha Mar-
HUTHYIO MEUIAJIKY U TUTPYIOT MIPH:
1) KOHAYKTOMETpUH;
2) mpsIMOii KOHIYKTOMETPUU;
3) KOHAYKTOMETPUYECKOM TUTPOBAHUU;
4) MOTEeHLIUOMETPUH.
43. B MeToJie KOHAYKTOMETPUYECKOTO TUTPOBAHHUS HE UCIIOIb3YIOT PEAKLIUIO:
1 )u30TOMHOrO OOMEHA;
2)HelTpanu3aluu;
3)ocaxxieHus;
4) KOMILJIEKCOOOpa30BaHHUS.
26. CyuiHoCcTh KOHAYKTOMETPHUYECKOTO METO/1a aHAJIW3a 3aBUCHUT OT
a) pa3IMYHOM CIIOCOOHOCTH BEIIECTBA K COPOINN;
0) MpUHIIUIIA U3MEPEHHS STIEKTPOIIPOBOIHOCTH;
B) M3MEPEHHUs yria BpalleHUs
27. IlpsiMast KOHIYKTOMETPHUSI OCHOBaHa Ha
a) HENoCpeJCTBEHHOM MU3MEPEHUHU EKTPONPOBOIHOCTH UCCIIEyEMOIO PAaCTBOPA;
0) ompeseNneHny coiep>KaHusl BEIIECTBA M0 BpEeMEHU TUTPOBAHUS;
B) M3MEPEHHUH yIJia BPAIICHUs IIJIOCKOCTH MOJSPU30BAHHOTO CBETA
28.Touka 3KBUBAJICHTHOCTHU MPU KOHAYKTOMETPUUYECKOM TUTPOBAHUU OMPEIEISETCS:
a) M0 Pe3KOMY U3MEHEHHIO 3JIEKTPOIIPOBOIHOCTH U COIIPOTUBIIEHUS B PaCTBOPE;
0) 0 U3MEHEHHUIO COJIEPKAHUS BEIIECTBA B PaCTBOPE;
B) 10 PE3KOMY U3MEHEHUIO CONPOTUBIIEHUS B PACTBOPE
29. Y nenbHast 371€KTPOIIPOBOIHOCTh 0003HAYAETCS:
a)C
0) A
B) X
30. Enunuia uamepeHus yAaeiabHON AIEKTPOIPOBOJHOCTH:
a)r Jom®:
0) xkBT;
B) CM (cuMeHc)
31. BoibpramnepoMeTpuuecKuii METO/T aHAJIM3a OCHOBAH Ha:
1) n3MepeHnn KOaM4ecTBa 3JIEKTPUIECTBA;
2) TUAPOIU3E;
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3) HCIIONIb30BAaHUH SIBJICHUS TOJSPU3ALME MUKPOIJIEKTPOIa, MOTYYSHUN U HHTEPIPETAIU T0-
JSPU3AIMOHHBIX KPUBBIX;

4) n3mMepeHuu 1EKTPUUECKON MPOBOJIUMOCTH PaCTBOPOB.
3L [IpenmytiecTBo crieKTpopoTOMETpHH Tepet (POTOKOJIOPUMETPUEH COCTOMT:

1) B criekTpodoTOMETpUH HE TpeOyeTCst CTPOroe COOJII0/IeHNE OCTOsIHCTBA pHaHam3upyemMoro
pacTBopa;
2) cnekTpodOoTOMETPHS 00ECIIEUMBAET 00JIEe BHICOKYIO YYBCTBUTEIBHOCTh U TOYHOCTH OIPEIeie-
HMI;

3) B ciekTpodoTOMEeTpHH HE TpedyeTcs: N30BITOK 100aBIIIEMOT0 PeareHTa;
4) B ciekTpooTOMETpHH HE TPEOYETCsI KOJMYECTBEHHOTO TIEPEBO/Ia OIIPEACIIIEMOTr0 KOMITOHEHTA
B CBETOIIOIJIOIIAIOLIEE COCUHEHHE.

32. ®oToMeTprUYECKHE METO/Ibl aHAIN3a OCHOBAHBI:

1) Ha M30MpaTEILHOM MOTJIOIIEHIH CBETa PACTBOPAMH aHAIH3UPYEMbIX
COCJIMHEHM;
2) Ha OTPAXKEHUH CBETA PACTBOPAMU aHAIM3UPYEMbIX COCIUHECHUI;

3) Ha cBeUCHUU, BBI3BAaHHBIM MIEPEXO0JIOM 3JIEKTPOHA B BO30YKIEHHOE COCTOSHUE;
4) Ha U3TyYEHUH aTOMOB, COJIEPXKALUXCS B aHATU3UPYEMOM 00paslie.

33. MoJisipHBbIil TOKa3aTelb MOTJIOMICHHS HE 3aBUCHT:

1) ot mpupoAbI BEIECTBA;
2) OT JUIMHBI BOJIHBI MOTJIOIAEMOT0 CBETA;

3) OT KOHIIEHTPAIIMH PACTBOPA MOTJIOMIAOIIETO CBET COSTUHEHNS,
4) OT cTerneHn MOHOXPOMATUYHOCTH MOTJIONIAEMOr0 CBETA.

34. Criektpo(hoTOMETPHUECKUI METO]T aHaIH3a OT (POTOKOIOPUMETPHUIECKOTO METOIa OTJINYa-
eTcs:

1) ciekTpooTOMETpHUUECKUI aHATH3 OCHOBAH Ha IOTJIONICHUHN TTOJIH-XPOMAaTHICKOTO CBETA;
2) ciekTpooTOMETpUUECKUI aHAJIM3 OCHOBAH Ha MOTJIOIEHUMMOHO-XPOMAaTHUECKOTO CBETA;
3) HUuUeM;
4) B cieKTpo(POTOMETPUUECKOM aHaIN3€e 00X0ATCA 6€3 UCIOIb30BaHUS
CBETO(UIIbTPa UM MOHOXPOMATOPA.

35. CnexTpsl NOTJIOIEHHUS - 3TO:

1) rpadguueckoe n300pakeHre MOTIIOIIAEMON CBETOBOM SHEPTUH T10 JJIMHAM BOJIH;
2) rpaduueckoe n300pakeHUEe pacHpeeNeHUs U3Ty4aeMoil CBETOBOI SHEPruM 10 JUHAM BOJIH;
3) rpadudeckoe n3o0paxeHue pacripeaeeHns: KOHIEHTPALMU OTPEIeIEMOTO BEIIECTBA M0
JUTMHAM BOJTH;
4) rpadrueckoe n300paKeHNE pacipeaeseHNs TOIIIMHBI CBETOMOTIIONIAIOIIETO pacTBOpa 1o
JUTMHAM BOJIH.

36. THTEHCHUBHOCTD TOJIOCHI MOTVIOLIEHUS, XapaKTepU3yeMasi 3HaYEHUEM €, 3aBHCHT OT:

1) BpemeHM npeOBIBaHUS YaCTUIBI B BO30YKICHHOM COCTOSTHUH;
2) YucIa MorJIONIAIONIUX YaCTHII,

3) BepOSITHOCTH Tepexo/ia BAJIGHTHOT'O 3JIEKTPOHA U3 OCHOBHOT'O B BO30YX/I€HHOE COCTOSIHUE;
4) 3aceneHHOCTH YPOBHSI 3JIEKTPOHAMH, HCXOJIHOTO JIJISl 3TOTO Mepexo/ia;

37. Pa3aMepHOCTh MOJISIPHOTO KOA(PPHUIIMEHTA MOTJIOIIEHUS:

1) 1 * MoOTIb * cM
2) 1t e monp?t e cm

3) 1+ Monp ! e cmt
4) 11 » Momb * cMt

38. Metoa 100aBOK HCTOIB3YIOT:

1) U1 ycTpaHeHUs! MELIAroIIero BIUSHUS IIOCTOPOHHUX NPUMECeH;
2) 11st OTIpeICICHHS] BBICOKMX KOHIICHTPAIIHIA;

3) B citydae HECOOTIOACHUSI OCHOBHOTO 3aKOHA CBETOIOTIIONICHUS;
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4) nnst onpeieNIeHUsl HU3KUX KOHIEHTpAIil.
39. MoHoxpoMaTopoM (aHaJIM3aTOPOM YaCTOTHI ) B TPUOOPAx, UCIOIBb3yEMbIX B CHEKTPO(OTO-
METPUHU, MOTYT CIYKUTh:
1) dorosnemenr;
2) uH3a;
3) cBeTOUIBTY;
4) npusma.
40. MonoxpomaTopoM (aHaIM3aTOpoM 4acToThl) B poromerpe KDOK-2 cimyxuT:
1) dboTosnemenr;
2) nuH3a;
3) cBeTopMIBTD;
4) nmudpakiMOHHAs pelIeTKa.
41. Ilpu coOar0aeHMM OCHOBHOI'O 3aKOHA CBETOIOTJIONIEHHUS 3HAaUEHUE TAHT'€HCa yTJla HAaKJIOHA
npsimoii D oT ¢ 3aBUCHT OT:
1) nmana3zoHa KOHILEHTpAIU;
2) 3Ha4YeHHsI MOJISIPHOTO MOKa3aTels MOTJIONICHHUS;
3) TOJIIMHBI MOTJIOMIAOIIETO CIIOS;
4) He 3aBUCHUT OT NEPEYUCIIEHHBIX (PaKTOPOB.
42. ®OTO’JAEMEHT — A3TO YCTPOMCTBO, KOTOPOE:
1) paccemBaeT CBETOBOM MOTOK;
2) npeobpasyeTr CBETOBOM MOTOK;
3) oTpakaeT CBETOBOM MOTOK;
4) noTraIoLIAET CBETOBOM MOTOK.
43. Monexybl BeUIeCTBa B KOHIEHCUPOBAHHOM COCTOSIHUM UMEIOT:
1) crnexTp ¢ MHUPOKO MOJIOCOH;
2) nuHeHuaThIi CIIEeKTp;
3) CIleKTp ¢ TOHKOM CTPYKTYPOI Ha OCHOBHOM MOJIOCE;
4) CIUTOITHON CHEKTP.
44. DMUCCUOHHBIN CIIEKTP aToMa MPEICTABIISIET COOO:
1) HaOop y3KHX JIMHUI;
2) Habop WUPOKUX MOJIOC;
3) KOMOMHAIINIO Y3KHX TOJIOC U IMIUPOKUX JTUHHIA,
4) HenpephIBHYIO KPUBYIO C MAKCUMYMAaMH.
45. AHaIUTUYECKUM CUTHAJIOM MPHU MPOBEAECHUU KaYECTBEHHOI'O aTOMHO - SMHUCCHOHHOI'O aHa-
Jn3a SBISeTC:
1) AMMHBI BOJH CIIEKTPATBbHBIX JTHHHIA;,
2) MHTEHCUBHOCTb CIEKTPAJIbHBIX JTUHUM;
3) mmMpuHa CIEKTPaIbHBIX JIUHUM;
4) paccTosTHUE MEXIY CIIEKTPATbHBIMU JTUHUSMHU.
46. DMUCCUOHHBIN CIIEKTP aTOMOB KaKOT'O AJIEMEHTA COJEPIKUT OOJbIIee YUCIIO JTHHHIA:
1) nutus;
2) HaTpus;
3) cTpoHIuS;
4) xxenesa.
47. HarpeB ananu3upyemMoro o0pasiia 10 BBICOKOW TeMITepaTyphbl B METOJI€ aTOMHO-3MHCCHOH-
HOM CIIEKTPOCKONUHU UCIIOJIb3YETCS:
1) TONBKO AJISL €T0 aTOMU3ALNY;
2) TOJIBKO JJIsI HOHU3AIMU aTOMOB;
3) TOJIBKO 117151 BO3OY)KICHHS aTOMOB;
4) nnst aTOMU3ALMHU C MTOCIEeYIONEeH HOHU3AIMEN aTOMOB.
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48. AHaTUTUYECKUM CUTHAJIOM IIPH MPOBEACHUHN Kau€CTBEHHOTO0 aTOMHO - a0COPOLIMOHHOTO
aHaJu3a sBJIAETCS:

1) AJIMHBI BOJIH CIIEKTPAIbHbBIX JTUHUM;

2) MIHTEHCUBHOCTb CIIEKTPaIbHbIX JIMHUM;

3) mMpuHa CEKTpaIbHbIX JUHUI;

4) paccTOsiHUE MEXy CIIEKTPAIbHBIMU JIUHUSAMU.

49. CriekTpanbHYyIO JIMHHUIO, BO3HUKAIOUIYIO ITPU UCITYCKAaHUH, Ha3bIBAIOT

50. AHaJINTUYECKUM CUTHAJIOM IIPU MPOBEIECHUH KOJINYECTBEHHOI'O aTOMHO-3MHUCCHOHHOIO aHa-
JM3a SBISETCS:

1) UIMHBI BOJIH CIIEKTPAJIbHBIX JIMHUMI;

2) MHTEHCUBHOCTb CIEKTPAJIbHBIX JIUHUM;

3) mMpHHA CTIEKTPAIBHBIX JIMHHA;

4) paccTostHuE MEXIY CIIEKTPATbHBIMU JTUHUSMHU.

50. B ocHOBE KOJIMYECTBEHHOT'0 aHAJIN3a METOI0M (DOTOMETPUH IJIAMEHU  JIEKHUT ypaBHEHUE:
11 =lc; 2) | = loec;

3) I =asc’; 4) 1 = lo/gec.

51 YTBepxkaeHune, COOTBETCTBYIOIIEE IEPBOMY MpaBUiy Y OjIIlia:

1) u3nydyeHue HCTOYHMKA JJOJPKHO TOYHO COOTBETCTBOBATH JJIMHE BOJIHBI AaHATUTUYECKON CIIEK-
TpaJbHOU JINHUM;

2) UICTOYHUK U3JTY4YEHUS JI0JKEH UMETh JIMHEHYaThli CIIEKTP;

3) UCTOYHUK U3TYYEHUSI TOJKEH UMETh CIUIOLUIHON CIEKTD;

4) mupHHa CIEKTPAIbHON JIMHUU UCTOUYHUKA J10JDKHA OBITh BJIBOE YK€ IIMPUHBI JUHUU OIpe/e-
JISIEMOTO AJIEMEHTA.

52. YTBepxkeHue, COOTBETCTBYIOLIEE BTOPOMY NPaBUILy Y OJIIIA:

1) mupuHa ciekTpaabHON JIMHUU UCTOYHUKA JOKHA OBITH BIBOE YK€ IIMPUHBI IUHUM OIpeie-
JISIEMOTO JJIEMEHTA;

2) UICTOYHUK U3ITyYEHUS JI0JKEH UMETh JINHEHYaThIil CIIEKTp;

3) MCTOYHUK U3ITy4eHHs! TOJKEH UMETh CIUIOIIHON CIEKTp;

4) n3nydyeHue UCTOYHHKA JI0JKHO TOYHO COOTBETCTBOBATH JJIMHE BOJIHBI aHATMTUYECKOM CIIeK-
TPaJIbHOW JINHUMU.

53. Metox AAC ocHOBaH Ha:

1) u3MepeHnH MOTJIOIIEHHS] PE30HAHCHOTO U3JIy4YeHHUs] aTOMaMH OIPEJIeNIIEMOT0 JIEMEHTA;

2) u3MepeHN UHTEHCUBHOCTH M3JTy4€HUs CBETa BO30YK/IEHHBIMU aTOMaMU;

3) M3MepeHHH MHTEHCUBHOCTH M3TyYEeHHUs CBETa HOHU3UPOBAHHBIMU aTOMaMU;

4) u3MepeHNH UHTEHCUBHOCTH M3JTy4YEHUs CB€Ta HOHU3UPOBAHHBIMU MOJIEKYJIAMH.

54. KpuBas, nzoOpaxaromas 3aBUCHUMOCTh KOHIEHTPAllMM COEIMHEHUH, BBIXOASIINX U3
KOJIOHKH C ITOTOKOM MOJIBMKHOM (pa3bl, OT BpEMEHH C MOMEHTA Hauajia pa3/ieJIeHUsl 3TO

55. B ocHOBe pa3aeneHus MeTo1aMH aJcOpOLUOHHON XpoMaTorpaduu JIEKUT:
1) ancopOius;
2) abcopOrus;
3) copOrus;
4) necopOrus.
56. ®uzuyeckas agcopouus 0T XMMUYECKOH OTJINYAeTCH. . .
1) BBICOKMM TEIUIOBBIM 3(PPEKTOM U HEOOPATUMOCTBIO;

2) BBICOKUM TEIUIOBBIM 3PPEKTOM U 00paTUMOCTBIO;
3) HEBBICOKUM TETIOBBIM 3P (HEKTOM U HEOOPATUMOCTHIO;
4) HEBBICOKHM TEIUIOBBIM 3(p(PeKTOM 1 00paTUMOCTHIO;

57. PaznuuHas crmiocoOHOCTh BEIIECTB K aJICOPOIIMH HCTIONB3YETCS B
1) nonsiporpadumu;
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2) Tomorpaduu;
3) pertrenorpaduu;
4) xpomatorpapuu
58. BemiecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOIUT pa3JiejieHHe U KOHIICHTPUPOBAaHUE aHa-
JU3UPYEMBIX BEIIECTB B METOJIE XpOMaTorpaduu, Ha3bIBACTCS:
1) copOar;
2)copOTuB;
3)copOeHrT;
4)37110€HT
59. B razoxxuakocTHOM xpomaTorpaduu HeMmoABMKHAS U MOJBUKHAsI a3za COOTBETCTEHHO:
1) CopOeHT — ras, 3J10€HT-Tas3;
2) CopOeHT — ra3, 3II0eHT-KUIKOCTh;
3) CopOeHT — KUIKOCTh, IIFOEHT-Ta3;
4) CopOeHT —KUIKOCTb, JJIIOCHT —KHUIKOCTh;
60. ITpoOy HempepbIBHO 00ABIAIOT B CHCTEMY IIPU XpoMaTorpaduu
1) BelTecHUTENBEHOM;
2) ®poHTAJIbHOM;
3) DArOeHTHOM;
4) Bce BapuaHThI

7.3.6. Boripocskl 1 3a1aHus 17151 IPOBeIeHNUs MIPOMEKYTOYHOT0 KOHTPOJISI 324€Ta)

Komnerenuus: Bragenue 6a30BbIMH 3HAHUSIMU (DyHIAMEHTAJIBHBIX pa3ZesioB (U3UKH,
XUMHHU U OUOJIOTUH B 00beMe, HeOOXOAMMOM JUIsl OCBOGHUS (PU3NUECKUX, XUMUYECKHX U OMOJI0-
THYECKUX OCHOB B DKOJIOTUU U IPUPOAONOIH30BAHNN; METOAAMU XHMHYECKOTO aHAIIN3a, 3HAHH-
SIMU O COBPEMEHHBIX IMHAMMYECKHUX Ipolieccax B IPUPOE U TEXHOC(HEPE, O COCTOSHUM reocdep
3eMuiH, SKOJIOTUU U HBOJIOIUN OMOC(ephl, TT00aTBHBIX SKOJIOTHUECKUX MpoOIeMax, METOJaMu
0TOOpa M aHajM3a TeoJIOTUYECKUX M OMOJIOTMYECKUX Mpo0, a TaKKe HaBbIKaMH MJIEHTH()UKALIUU
U ONMHUCAHUSA OMOJIOTUYECKOTO Pa3HOOOpasWs, ero OIEHKH COBPEMEHHBIMH METOAAMHU KOJINYe-
cTBeHHOU 00paboTku nHpopmanuu (OIK-2).

Bonpocsl k 3auery
1. Kakue meTo/pl aHAIM3a UCTIONB3YIOT B KOHTPOJIE 3arpsi3HEHUs TOUB, BOJIbI, Bo3ayxa? Ka-
KOBBI IpeUMylIecTBa GU3NKO—XUMHUYECKHX METO/I0B aHaiIu3a?
2. Jlatp ompeneneHNe TOHATHIA: aHATUTHYECKUI CUTHAJ, TPUHIUIT METO/Ia.
3. YKaXuTe OCHOBHBIE METPOJIOTMYECKHE XapaKTePUCTUKH HHCTPYMEHTAIbHBIX METO/JOB aHa-
mn3a.
4. Kaxkas cylecTByeT B3aUMOCBSI3b MEX/y BOCIIPOU3BOIUMOCTBIO U IPABUIBHOCTHIO METO/1a
aHanuza’?
5. Uro Takoe 4yBCTBUTEILHOCTh METO/1a, KOA((UIIMEHT perpeccun’?
6. IlepeuncnuTe OCHOBHBIE CTAANH XHMUYIECKOTO aHann3a. Kak OHM BIHSIFOT HA TOYHOCTh aHa-
nm3a’?
7. Bugasl u uctouHukH omnOok. Kakum 06pa3omM MOXKHO YMEHBIIUTh CIydallHble OMIMOKH?
8. Kaxue mpuunHbI BBI3BIBAIOT CUCTEMATHUECKUE MorpemHocTu? Kak ux MOXXHO yCTpaHUTh?
9. B 4eM CymHOCTh CTATUCTHIECKOH 00pabOTKH pe3yIbTaToOB aHAIN3a?
10. Yto Takoe cpeaHee KBaApaTHUHOE OTKIOHEHUE eAMHUYHOTO pe3yabTara? YTo Takoe aucnep-
CHsI CPETHEH KBaJIpaTUYHON OIIMOKH, KaKas B3aMMOCBSI3b €€ ¢ TPy0oil OITMOKOMN?
11. Ilepeuncnure criocoObl pacueTa OTHOCUTEIBHON MOTPEIIHOCTH.
12. CymHOCTh METOAA TPaayHPOBOYHOTO Ipaduka?
13. Knaccudukamnust 31eKTPOXUMHUYECKAX METOIO0B aHAIIH3A.
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14. CymHoCcTh NOTEHIMOMETPUYECKUX METOIOB aHATIN3A.

15. DnexTpoaHbIN NOTEHLIMAN, MEXaHU3M €0 BOSHUKHOBEHUS, (DAKTOPBI, BIMSIOIINE HA €0 Be-
JUYUHY.

16. Yto Takoe snexTpoxuMuueckas siueika, rajippanndeckas nens? [Ipuseaure npumepsl.

17. Bujsl 37€KTpOI0B B 3aBUCUMOCTH OT JICKTPOJAHONU PEAKIIUH.

18. Kakue 31eKTpo/ibl Ha3bIBAtOT JIEKTPOJAMU CPABHEHUS U MHAUKATOPHBIMU 3JIEKTPOAAMU?
Kakue TpeboBaHMs NPEIBIBIAIOT K HUM?

19. Bupl MHIUKATOPHBIX 3JIEKTPOAOB, UCIOJIb3YEMbIX B arpOXUMUYECKUX UCCIIE0OBAHUAX, UX
METPOJIOTMYECKHUE XapaKTEPUCTUKHU.

20. Kakue Buabl U3MEPEHUH Pa3IN4aoT B MOTEHIUOMETPUN? YKaKUTE CYLITHOCTh UX U 00J1aCTh
IIPUMEHEHHUS.

21. Jlns Kakux Lenel NpUMEHsI0T NOTEHIIMOMETPUYECKUI aHalIu3 B arpOXUMHHU U [I0YBOBEIE-
HUU?

22. B yeM CyIIHOCTb IOTEHLMOMETPUYECKOro TUTpoBaHus? Kakue nHANKaTOpHBIE 3JEKTPOIbI
IPUMEHSIOT B IOTEHIIMOMETPUYECKOM KUCIOTHO-OCHOBHOM TUTPOBaHUU?

23. MeTosbl MOTEHMOMETPUYECKOI0 TUTpOBaHusl. KpuBble TUTpOBaHUS.

24. ITpuHuunuanbHbe cxemMbl pH-MeTpoB, HOHOMEPOB.

25. IloHATHSA M TEPMUHBI TOJIAPOrpaduu: CyIHOCTh METOAA, MHIMKATOPHBIHN 31€KTPOJI, TOTEH-
[UaJl pa3jiokKeHUs, MOJIIpU3aLus IEKTPOIa.

26. ITonsporpamma, ee OCHOBHBIE XapaKTEPUCTUKH.

27. Bunpl nonsiporpauyeckix METOI0B aHAIH3a.

28. VluBepcuOHHAas BOJIBTAMIIEPOMETPHSL: CYLIHOCTh, BOJIbTaMIIEpOrpaMMa U €€ XapaKTepHu-
CTHKHU.

29. Metoab! onpeieIeHus KOHIIEHTPALUHU BEIECTB B NOJSAporpaduu, MHBEPCUOHHOM BOJIbTaM-
NEPOMETPUH.

30. [IpyHUMDHaTBHBIE CXEMBI MOMsIporpada, BOIbTaAMIEPOMETPHUUECKOTO aHAIU3aTOpA.

31. B ueM cymHOCTh KOHTYKTOMETpHH?

32 . Knaccuduxanust KOHIYKTOMETPUYECKUX METOJIOB aHAIIN3A.

33. Ha uem ocHOBaHO KOHAYKTOMETpUYeckoe TutpoBanue? [lepeuncinre ero JOCTOMHCTBA U
HEJO0CTaTKH.

34. Bunel KpUBBIX KOHAYKTOMETPUYECKOTO THTPOBAHUSI.

35. O6s1acTh MPUMEHEHHsI KOHAYKTOMETPUHU B arpOXUMHUYECKOM MPaKTHKe, B TOYBOBEACHUH.
36. OcHOBHBIE TPHOOPHI KOHTYKTOMETPHUUECKUX METOIOB aHAN3a.

IIpakTuyeckue 3agaHus AJd 3a4eTa
1. PaccuuraTh koHueHTpanuto pactsopa HCI, ecnu npu tutpoBanuu 50 mMi1 3TOro pactsopa
0,011 pactBopom NaOH noy4eHs! JaHHEIE:

V tutpanra, ma: 0 2 4 6 8 10

R (Om): 664 915 1490 1580 1010 740
2. Kakue 31eKTpoibl HeOOXOAMMO B3SITh JUIS ONIPEeIeHUs] KOHLIIEHTPAI[MM KaTHOHA aMMOHHMSI
NOTeHLIHOMeTpruYecKuM MeTooM? COoCTaBbTE ralbBaHUUECKYIO LEIb.
3. Ilpu ompeneneHun xene3a B MapajuleIbHbIX TPodax ObLIM HaliieHb! cieaytolre Macesl Fe203
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beraucnure CpeIHIO0 KBAIPATUYHYIO OIIHOKY

U3MEPECHU.

4. Tlpu kamuOpoBKe amMIiepMeTpa MOJTYICHBI CISAYIONNE 3SHAYCHMS:
Macca Cu. r. 0,201 0,483 0,819 1,037 1,275
Cwuiia Toka, A 0,50 1,00 1,50 2,00 2,50

[Toctpoiite rpagyupoBounblii rpaduk m(Cu) = f(1).
5. Ilpu onpeneneHun xemne3a B MapauiedbHbIX TpoOax ObLIM HaiieHsl ciemyronme Macchl Fe203
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beraucnure CpeIHIO0 KBAAPATUYHYIO OIIHOKY
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U3MEPECHUM.
6. Ilpu kamOpoBKe aMIiepMeTpa MOIY4YEHbI CIEYIONNE 3HAYCHHUSL:

Macca Cu. r. 0,201 0,483 0,819 1,037 1,275

Cuma Toka, A 0,50 1,00 1,50 2,00 2,50

IToctpoiite rpagyupoBounblii rpaduk m(Cu) = f(I).
7. CocTaBbTe raJJbBAHMYECKYIO 11€1b, HEOOXOAUMYIO JIJISl OTPEICICHUSI KOHLIEHTPALlMU HOHOB
MarHus. YKaKuTe peakTUBbI, 000pyIOBaHUE, ITAIbI PaOOTHI.
8. IIpu mossiporpadupoBaHUU HCCIETyEMOT0 pacTBOpa ObUIN TOJTYYEHBI CIIETYIONINE JaHHbIE:
E, B: 04 05 0,6 0,65 0,70 0,75 1,00
lg, MkA: 0O 0 0,5 10 27 35 38
Omnpenenure BHICOTY MONISIpOrpaduueckoi BOJIHBI rpapMueCKUM METOI0M.
9. Kakolt "HAMKATOPHBIN JIEKTPO]I UCIIONIB3YIOT B OCAJAUTEIILHOM TUTPOBAHUU MPU IMOTEHIIHO-
METPUUYECKOM OMPEICTICHUH COAEPKAHUSI XJIOPHU]I — HIOHOB B BOJIE, €0 YCTPOMCTBO? YKaX)uUTe
PEaKTHBBI, 000PYIOBaHHE, ITAIBI PAOOTHI.
10. CocTaBbTe raJiIbBAHUYECKYIO LIETIh ISl TOTEHIIMOMETPUUYECKOTO orpenenenust pH pactBopa.
VYKaxuTe peakTUBBI, 000PYAOBaHUE U ATAIBI PAOOTHI.
11. TIpu nonsporpaduposaruu 50 Mi1 ucenexyemMoro pactBopa comu Cd?* BeIcoTa BOTHEI paB-
Hsmack 30 MM. 3aTeM B pacTBOp 100aBuaM 1 MII cTaHAapTHOTO pacTBopa ¢ Tutpom Cd?* | pas-
HbIM 10 Mr/mMi1. BEICOTa BOTTHEI B 3TOM pacTBope paBHsnack 55 mi. Haiitu kornentparumio Cd?* B
HCCJIEyEMOM PacTBOPE COJIU.
12. Kakue 351eKTpOoIbl HCIIONB3YIOT ISl ONIPEAEICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO T0-
TEHIIMaJIa TOYBEHHOM BBHITSHKKU? COCTaBbTE CXEMY rajlbBaHMUECKOU LTI, YKAXKUTE PEAKTUBHI,
00opyoBaHue U 3Tarbl paboThI.
13. CocTaBUTh rajJbBaHUUYECKYIO LIETIH /I HOHOMETPUUECKOTO OMPEACIICHUS KAIbIUs. YKa3aTh
pEeaKTUBBI, 000PyAOBaHUE U ITAIBI PAOOTHI.
14. TTpu KakuX arpo’KOJOTUYECKUX aHATN3aX MPUMEHSIOT BOJIbTAMIIEPOMETPUUECKUE METOIbI?
Paccuntarh KOHIIEHTPAIIMIO UCCIIETYEMOTO pacTBOPA IMHKA MO chneAyouuM naiHbiM: Ce, = 10
MI/MII,
Vem =2 MIL
hem =34 MM, hy=71mMm; Vi=2,5MM.
15. CtexsiHHBIN 2IIEKTPO/I, €T0 YCTPOMCTBO U MpuMeHeHue. [loueMy CTeKIISTHHBIN 2IIEKTPO/T
HY)KHO TpaJlyipoBaTh? B uem 3akirodaercs nporecc rpagyupoBKH IEKTPOIa.

Komnerennusi: Branenue merogamu otOopa npoO M NpOBEAEHUS] XMMHUKO-aHAIUTHYe-
CKOT'0 aHaJHM3a BPEIHBIX BHIOPOCOB B OKPYXKAIOIIYIO CPEy, FTEOXMMUYECKUX MCCIIEA0BAaHHMA, 00-
paboTKH, aHAINM3a U CUHTE3a IPOM3BOJCTBEHHOMN, MOJIEBOI U 1a00paTOPHOM SKOJIOTUYECKON HH-
(dopmanuu, METOaMU COCTABICHHSI HKOJIOTHUECKUX M TEXHOTEHHBIX KapT, coopa, 00paboTkH, cH-
cTeMaTH3aliy, aHaiu3a HHpopMaum, GopmMupoBaHus 06a3 JaHHBIX 3arpsS3HEHHS OKpY’Karolei
Cpelibl, METO/IAMH OLIEHKH BO3/IEHCTBHS HAa OKPYKAIOLIYIO CPENY, BBISBIATH HCTOUHUKH, BUJIBI U
maciradbl TexHorenHoro Bozzerictus (ITK-2).

Bonpocsl k 3auery
1. CylHOCTh CHEKTPOCKONUHU, BUBI CIIEKTPOB, METO/Ibl CIEKTPATILHOTO aHATN3A.
2. B uem cymHocTh 3akoHa byrepa — Jlambepra — bepa? KakoBo ero maremaTiudeckoe BbIpaxe-
Hue?
3. MouekysipHbI€ CIIEKTPBI MOTJIOMIEHUS, UX TPOUCXO0XKIACHHE.
4. B ueMm otnuune cieKTpo(OTOMETpUH OT POTOAIEKTPOKOTIOpUMETpUn? MeTpoIoTuYecKue Xa-
PAKTEpUCTUKH 3TUX METOJIOB.
6. Buyrpennsis ontuueckas mwiotHocth (D), dhakTopsl, Bnustomnye Ha €€ BeTUIUHY.
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7. Bayrpennee npomnyckanue (T), MOJISIpHBIN moka3aTeab MOTJIOMICHUS, YACIbHBINA MTOKa3aTelNb
norsiouieHus. Kakue ¢pakTopsl BIUSAIOT HA UX BETHYUHY?
8. 3aKoH aAIMTUBHOCTH B (hoTOKONIOpUMeTprH. Kakue GpakTopsl BBI3BIBAIOT OTKIOHEHHE OT 3a-
KOHOB CBETOMOTJIOLICHUS?
9. MeTo/1bI OonpeieieHnsl KOHIIEHTPAIIMH BEIIECTB B BUAUMOM U YD 00JIacTsIX CIEKTpa MOJICKY-
JSIPHO-a0COPOIIMOHHON CTIEKTPOCKOIHH.
10. Cymaocth quddepeHnuansHoi criekrpogoromerpun. [IpenmyiecTra MeToza.
11 .Hasnauenue cBetopuibTpoB B poTokomopumeTpuu. Kak BiuseT BbIOOp ATMHBI BOJTHBI Ha
TOYHOCTh (POTOMETPUYECKHUX OMpPEeTICHHI?
12. B yem cymHoCTh HedemomeTpruueckoro Metoia anainu3a? OcoOeHHOCTH ATOTO METO/1a U 00-
JacTh IPUMEHEHMS B arpOXUMHH U IOYBOBEACHUU.
13. TypOuaumerpudeckuii MeToia aHaiau3a, ero 0COOEHHOCTH U 00JIaCTh NPUMEHEHUS B arpOXu-
MUU 1 I0YBOBEICHUHU.
14. dusnyeckre OCHOBBI aTOMHO—a0COPOLIMOHHOTO CIIEKTPAIbHOTO aHanu3a. MakTopsl, BIHIIO-
1€ Ha TOYHOCTh METO/1.
15. AToMHO-a0COPOIIMOHHBIE CIIEKTPO(POTOMETPBI: OCHOBHBIE OJIOKH MTPUOOPA, TPUHITUI PaOOTHI
16. DMUCCHOHHBIE CIIEKTPBI, UX MporcxoxacHue. CylHOCTb SMUCCUOHHOI'O CIIEKTPAIBLHOTO
aHanuza, (pakTopsl, BIUIIONINE HA TOYHOCTh METO/IA.
17. IlnamenHast GOTOMETPHUSA: CYILIHOCTh METO/IA, allllapaTypa U NIPUMEHEHHE B arpOXUMHUECKOM
aHayuse.
18.CymHocTh xpoMartorpaduu. Kakue mpru3HaKy IMOJI0KESHBI B OCHOBY KJIacCU(DUKAIIMHA XpOMa-
TorpaduuecKux METOI0B aHamu3a’?
19. [latb onpenenenue MOHATHNA: copOLus, 1ecopOIus, COpOCHT, IITIOCHT, 3roat. [lpumepsr
NPOTEKaHUS ITUX MPOLIECCOB B I10YBE, IIPU BHECEHUH YI00PEHU.
20. O0BsicHUTE IPUHITUIIBI aICOPOIIMOHHOM, paclpeeIUTeILHON U HIOHOOOMEHHOM XpoMaTto-
rpaduu. O61acTb MIPUMEHEHHS TUX BHIOB XpoMaTorpaduu.
21. Teopernueckue OCHOBBI ra30BOM XpomaTorpaduu, e€ BUAbI.
22. OcHOBHBIE XpoMaTorpaduyeckre CUCTEMBI, yKa3aTh UX OTIMYUTENbHbIC IPU3HAKHU, 00JaCTh
NPUMEHEHHUS, METPOJIOTMYECKUE XaPAKTEPUCTUKH.
23. [IpyHUIMIIBEI OCHOBHBIX CIIOCOOOB pa3eieHHss MHOTOKOMIIOHEHTHBIX CMeceil B Xpomarorpa-
¢uu: GpoHTANbHBIN, BBITECHUTEIbHBIN, JIFOCHTHBIN.

24. JlaTb onpeaeneHue NOHATUI: XpOMaTorpaMMa, IMPUHA 30Hbl, BEICOTA TTHKA, YACPKH-
BaeMblil 00beM, BpeMs yaepxkuBaHus. [IpuBectu npuMep XpoMaTorpaMMsl.
25. Koaddunuent pacnpeaenenus, ko3hGUIUEHT pa3/ielleHus - OCHOBHBIE IT0Ka3aTeNn pasjielie-
HUS cMecHd BenecTB. Kak HaxoasIT 3T BeTUYnHbI?
26. Uto xapakTepu3yeT CelIeKTUBHOCTh B XpoMaTorpadpuu? Kakue ¢pakrops! BIUAIOT Ha Hee?
27. OcHOBHBIE XpoMaTorpaduueCKre XapaKTePUCTUKH, 00SCTICUNBAIOINE PA3/ICICHIE MHOTO-
KOMIIOHEHTHBIX CMECEH.
28. Kakue copOeHTbI UCTIONB3YIOT B HOHOOOMEHHOM Xpomartorpaduu? Ykaxure Haubosee mu-
POKO HCIIOJIb3yeMble HOHUTHI, CIIOCOOBI OJTOTOBKU UX K paboTe.
29. Metoauka aHau3a B MOHOOOMEHHOM XpoMaTorpaduu: OCHOBHBIE OTlepaliy, KOJTHYECTBEH-
HOE ONPE/EIIEHNE KOMIIOHEHTOB B 3JII0ATE.
30. Kakue TpeboBaHMsI IPEABSABISAIOT K ra3y-HOCUTEIIO B ra3oBoil xpomaTtorpaduu? Kakue rasst
HCIIOJIB3YIOT B 3TOM KadyecTBe?
31. B uem 3akitouaroTcss 0COOEHHOCTH COPOEHTOB, UCIIOJIb3YEMBIX B Ta30BOM Xpomatorpaduun?
32. [IpuBeaute cxemy ra3oBoro xpomarorpadga, ykazaB OCHOBHbIE OJIOKH, UX Ha3HAUYCHHE.
33. OOBsICHUTE CYITHOCTh METOJIUKHU aHAJIM3a B OYyMa)KHOW M TOHKOCJIIOWHON XpoMaTtorpaduu,
IPUBEAUTE IPUMEPBHI.
34. Beicokod¢(heKTUBHAS KUIKOCTHAS XpoMaTorpadus: CymHOCTs, METO/1a, arapaTypa, 00-
JacTh IPUMEHEHMUS.
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HpaKaneCKne 3aJJaHud AJ4 3a4eTa

1. JIns mocTpoeHust TpaayupOBOYHOTO TpaduKa MpH TYpOUAUMETPUICCKOM OTIpeierie-
HUU XJIOpa B BOJIE MOJIYYEHBI CIEYIOIINE JaHHbIE:
Tor, mr/em®: 6x10°  9x107 12x1073 15x10°  18x1073
D: 0,05 0,075 0,10 0,125 0,15
Haiitu coneprxanue xnopa B 1 11 Boasl, eciu Dy Boas! 0,11.
Ucxons u3 I1K xmopa B BOJONIPOBOAHON BOJE CACIANTE BHIBOJ O BO3MOKHOCTH MCIIOJIb30BaTh
JAHHYIO BOAY JUISl TTUThSI.

2. MoJspHBI# MOKa3aTelb MOTIOMEeHNs cynbdocamumuara xenesa (111) pasen 1,6 - 10°,
Haiitu conepxanue xenes3a B 100 cM® pacTBOpa, €CIIM H3BECTHO, YTO ONTHYECKAs IIIOTHOCTH HC-
cienxyemoro pactBopa 0,10 B ktoBeTe ¢ TOJNIIUHOM ciost 1 cm.

3. Annaparypa AAC ananuza. 1300pa3uTh cxemy aTOMHO - a0COPOIIMIOHHOTO CIIEKTPO-
¢doromerp. IIpumenenne AAC B aHanu3e OMOJIOTHYECKUX 00pa3lIoB.

4. U3 ananu3upyemMoro pactBopa oobemom 100mi1, cosepskamiero OKpaeHHbIi KOM-
meke Hukens (1) ¢ qumerTunrinokcuMom, 0ToOpau Mpody U U3MEPUITU ONITHYECKYIO TIOT-

HocTh (Dx = 0,655) B KIOBETE C TOJNIIIUHOMN CJI0S pacTBOpa =1 c™mopu A =470 am.
Cepusi CTaHIAPTHBIX PACTBOPOB:
C, MKr/™M 0,8 1,6 2,4 3,2 4,0
D 0,182 0,364 0,546 0,728 0,900

[TocTpouTts rpagynpoBouHbIi rpaduk u Haiitu Maccy Hukens (1) B ananmsupyemom pac-
TBOpE.
5. Haiitu comepsxanue Meau (11) B 100 cm® pacTBopa 10 clieylonum JaHabM: € = 390 11 -
momst-cem; D=0,21; | =1cm.
6. Halinute KOHIIEHTpPALUIO JKelle3a, ONpeesieMoro HeeJIOMETPUUECKUM METO/IOM,
ecin: Iy =15 MxA, HaBecka mouBkl 10 r, 00beM BBEITSKKH 20MiI.
JU1s cTaHapTHBIX PACTBOPOB MOJIyYEHBI IaHHBIE:
C % 0,05 0,1 0,25 0,5
I, mxA 3 7,5 16,0 28,5

7. Ipu KonOpuMeTpHuIecKoM TUTpoBanuu 10 ma pactsopa cou Fe?* 0,11 pacTBopom

xkomriekcoHa (111) mpu pH = 2,4 6putn nosxydeHsl JaHHbIE:
Vi, MJI 0 2 4 6
D 0,71 0,45 0,19 0 0

(e}

Paccuutats conepxanue Fe (1) B pactBope.
8. Ilponyckanue T ucnsiTyeMoro pactsopa paBHo 83,2 %. KakoBa onTuueckas miot-
HOCTb JTaHHOT'O pacTBopa?
9. Heenomerpuueckoe TUTpOBAHHE: CYITHOCTh METO/[a, TEXHUKA BBHIIIOJHEHUS, BUJL
KPUBBIX TUTpOBaHUs. Vcrionb3oBanue HeeIoOMETpUH a arpO3KOJIOTHH.
10. PezonancHOE NOIJIOMIEHNE CBETA. Y KAKUTE JINHUU PE30HAHCHOTO MOTJIOIEHU:
Meau, HuHKa, cBuHIA. [logOepute onTHUMaNbHbIE YCIOBUS ONPEAETIEHUS 3TUX 3JIEMEHTOB
aTOMHO — a0COPOIIMOHHBIM METOJIOM.
11. CymHocth MeTosia iuddeperHunanbHoi ciektpodoromerpun. O6acTh NpuMeHe-
HUS TIPH aHAJIW3€ TIPUPOIHBIX TPOO.
12. OnuimuTe METOUKY IIaMEHHO-(OTOMETPUUECKOTO ONPENIEIEHUs Kalus B IIOYBAX.
13. Ipu duryopumeTpudeckoM onpeenenun konuentpanuu AIP* (10 M1 pactBopa)
NOJIy4YEHbl 3HAYEHHUs] UHTEHCUBHOCTH M3JIyYCHHUSL:
| CAPY, mxr/lOmm | 004 | 006 | 008 | x |
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| I, MKA | 11 | 17 | 23 | 19 |
Paccuntarh KOHLEHTPALIMIO aJTFOMUHUS B pacTBOPE.
14. Tlpu u3mMepeHur HHTEHCUBHOCTH JIIOMUHECLIEHIIUU PACTBOPOB MOJTyUYEHBI JaHHBIC
(pactBop comu AIP™):
C(AP?), mx2/10mn 0 x x +0,03 x + 0,05
I, mxA 2 10 16 20
HaiiTi KoHLIEHTpalHIo allOMUHUS B PacTBOPE.

15. Metoapl ornipeieTIieHHs] KOHIICHTPAIMK BemecTBa B BUANMON 1 YD obnacTsx: cyml-
HOCTb, JOCTOMHCTBA U HEIOCTATKHU KaXJI0I'0 METOA.

16. [lerexktopsl ra3oBoit xpomarorpaduu. IlpuHImn gelicTBUS KaTapOMETPOB U JACHCH-
TOMETPOB, 00JIACTh UX IPUMEHEHUSI.

17. Ilpu pa3aeneHuu pTyTy, KaIMHs © MU Ha [EJUTI0JI03¢ KOA(PDUITUCHTHI IBIKCHUS
OKa3aJIMCh CIEAYIOLUUMHU:

R¢(Hg) = 1,00; R¢(Cd) = 0,82; R¢(Cu) = 0,92.
Haiiaure myTtu ABMKEHHS KaXI0TO MOHA, ecIi PpoHT AaroeHTa 15 cM. M300pa3ute xpoma-
TOrpamMMy, yKa3aB Ha HEH MOJI0KEHHE KayKJ0ro HOHA.

18. Uepes KOJOHKY aHUOHUTA B TUJIPOKCUI-(hOpME IPOMYCTUIIN PACTBOP XJIOpUAa
HaTtpus. Ha TuTpOBaHMe moy4eHHOTO 2mroara B oo0beMe 75 Mt uzpacxonosanu 8,4 mu 0,1H pac-
TBOPA XJIOPOBOJAOPOJHON KUCIOTHI. PaccunTaiite Maccy copOMpOBaHHBIX XJIOPUA-UOHOB U3 pac-
TBOpA COJIM, COCTaBbTE CXEMY HOHOOOMEHHOM COpOITUH.

19. PaccuuTaiite ko3 pULIMEHTHI IBUKEHHS XJIOPPEHOIOB, €CIIH P Pa3/ICICHUN UX C
0eH30J10M nony4uu cienyroulyto xpomarorpammy (TCX): gpont Oenzona — 12 cm; nyTth 3 —
xynopdenona — 9,4 cm; nyts 2,4 quxnopdenona — 7,3 cm; 2,4,6 — tpuxiopdenona — 4,2 cM, neH-
taxyiopdenona — 1,1 cm. M300pa3ure cxemy XxpoMaTorpaMMmsl.

20. Yro Takoe 3/1I0eHT (pacTBOPUTEIIb) U MIPOSBUTENH B paclpeieUTeNbHOI Xpomaro-
rpadpun? i pa3zaeneHuss pTyTd U KaAMUs UCTIOIb30BAIN PA3IMYHBIE AJIIOEHTHI U MOITY4YHUIIN
cleAyIolMe 3HaueHus Ko3dduumeHToB apuxenus Ry:

a) atanon — SM HCI (90:10) Rs(Hg) =0,97; R#Cd)=0,93

0) »TaHon - OyTaHON — arle-
TOH -
Bosia — nupuanH — HNOs — Rs(Hg) =1,00; R#(Cd)=0,89
HCI
(22:10 : 11:28:1
1:12)
Kakotii amroeHT gaet 6onee uetkoe pasnenenue? Brnuser v nposBUTENb Ha IPOIECC pasfie-
nexus’?

21. Ilpu uccnenoBannu copOiuu noHoB mapranma (I1), menu u kobanbTa U3 aMMHUaYHO-
[IUTPATHBIX PAacTBOPOB Ha kKatnoHute KY-1 B aMMoHUITHON (hopMe MOTyUdeHBI CIIeTYIOITNE 3HA-
yeHust K0d(h(PUIIMEHTOB pactpeIeIeHUS

Kp(Mn) = 0,586; K,(Cu)=159,75; Ky(Co)=2,5.
CrenaiiTe BEIBOJT O BOSMOKHOCTH Pa3/IeJICHHs 3TUX NOHOB MPH YKAa3aHHBIX YCIOBUSX, pac-
cunuTaB ko3 dunreHTsl pa3aeneHus. Yem o0bsicHsIeTCs pa3inuuue copounn?

22. Yto Takoe mopor 4yBCTBUTEIBLHOCTH JieTekTopa? Hinke ykazaHbl 3HaUCHUS TOPOTa
YYBCTBUTEIHLHOCTH HEKOTOPBIX T'a30XpOMAaTOrpauIecKux IETeKTOPOB:

katapomerp — 1073 — 10~ mr/mu;

IJTAMEHHO — HOHM3armoHHbI  — 107° — 1072 mr/c;
TepmoroHHbIi — 1074 — 107 mr/mu;

110 3aXBaTy 31eKTpoHoB — 3 - 107 mr/c;
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OnummuTe TPUHIIUI JSHCTBUS YKA3aHHBIX JETEKTOPOB, 00JIaCTh MPUMEHEHHUS, YKAKHUTE
HauboJsee YyBCTBUTEIbHBIN U3 HUX.

23. YUro Takoe HeMmoIBMKHAS )KUKas (a3a v TBEP/bIii HOCUTEIb B ra30-KUIKOCTHOM
xpomatorpaduu? Ykaxute Haubosee MUPOKO MPUMEHSIEMbIE BelllecTBa AJis ATHX nenei. Kakoe
BJIIMSIHAE OKa3bIBACT TEMIIEpaTypa Ha pa3zelieHue CMECH B ra30BOi XpoMaTtorpapuu?

24. B yeM oTiimune BHICOKOA((HEKTUBHON KUAKOCTHOM XpoMaTorpapuu oT 0OBIYHOMN
KUAKOCTHOH? M300pasute cxemy xpomarorpada s BOXX.

25. OnumuTe METOANKY aHall3a CMECH OPraHMYECKUX pacTBOPUTENIEH METOIOM ra-
30KUKOCTHOM XpoMaTorpadum.

26. B ueM cymHOCT, HOHOOOMEHHOT'O METO/a OINpeACIICHHS IIMHKA B mouBax? CocTaBbTe
CXeMy HOHOOOMEHHOTO Ipoliecca copOIu MHKa Ha annouuTe U3 1H pactBopa HCI u nmponecca
necop6umu 0,01H pacTBOpOM XJIOPOBOJOPOTHON KHCIIOTHI.

27. OnuiuTe METOAUKY KOJMYECTBEHHOTO OIPEIEICHHS] aMUHOKUCIIOT METOJIOM OY-
Ma)KHOH Xpomartorpaduu.

28. Paccuutath conepxanue (%) ra3oB B CMECH IO TaHHBIM, TTOJIYYCHHBIM IIPU Ta30BOM
XpomaTtorpaduu cMecu:

Ta3 C2Hs C3Hsg CaHio CsHiz
Ilnowaow nuxa, 5 7 5 4
\%
k 0,60 0,77 1,00 1,11

29. Brusiet v posiBUTENh Ha X071 pa3aeieHus B OymakHoi xpomarorpapuu? [IpuHnmn
BbIOOpa nposBUTEN. J{J1s1 KAaKUX HOHOB MO>KHO HCIOJIb30BATh B KAUECTBE MPOSBUTEINS CEPOBO-
nopox?

30. Yro Takoe rens — xpomatorpacgus? Ilouemy 3TOT BI XpoMaTorpaduu UCIOIb3YIOT
B aHAJIM3€E MOYB IS KJaccu(UKaIlMi TYMUHOBBIX BemecTB? Kakue HoCHTENN IPUMEHSIIOT B TeIh
— xpomarorpagpuu?

7.4 Metoauyeckue MaTepHaJibl, ONpeAe/sone Npouelypbl OCHMBAHUS 3HAHMIA,
YMEHHI U HABBIKOB, XaPaKTePU3YIOLIUX ITANbI GOPMHUPOBAHUSA KOMIIETEHIUI

[Ipouenypa onieHMBaHMs 3HAHUI, YMEHUH, HABBIKOB, XapaKTePU3YIOIIHE 3Tarlbl (HOpMHUPO-
BaHUsI KOMIeETeHIui mpoBoautcs B coorBercTBUM ¢ [Im KyoI'AY 2.5.1 «Tekyumii KOHTpoiIb
yCIIEBa€MOCTH U IIPOMEKYTOUHAS ATTECTALUS O0YUYArOIUXCSD).

7.4.1 Pedeparsl

Pedepar — npoayKT caMocToSTENbHON paboThl CTyIeHTa, IPEACTaBISAIOMNN COO0H KpaT-
KO€ M3JI0’KEHHE B IMCHBMEHHOM BHJIE TIOJTYYEHHBIX PE3yIbTaTOB TEOPETHUECKOTO aHAIIN3a OIpe-
JIeNleHHOM HayuyHOM (y4eOHO-UCCIIe10BaTeIbCKON) TEMBI, TJIe aBTOP PACKPBIBAET CYTh UCCIEye-
Mo po0eMbl, MPUBOAUT PA3IMYHbIE TOUKU 3pPEHUS, a TAK)Ke COOCTBEHHBIE B3TJISAbl HA HEE.

Kpurtepusimu ounenku pedepara sSBISIOTCA: HOBU3HA TEKCTa, 000CHOBAHHOCThH BBIOOpa
WCTOYHUKOB JINTEPATYPHI, CTETICHb PACKPBITUS CYIIITHOCTH BOIIPOCA, COOIOIEHUS TpeOOBaHUH K
0(OPMIICHHUIO.

OneHka «0TJIMYHO» — BBIIIOJIHEHBI Bce TpeOOBaHUS K HamMcaHuio pedepara: 0003Ha-
yeHa nmpoliieMa 1 000CHOBaHa €€ aKTyaJIbHOCTh; C/IeIaH aHaJIN3 Pa3IMUHbIX TOUYEK 3pECHHS Ha
paccMaTpuBaeMylo MpoOJIeMy M JIOTHYHO U3JI0KeHA COOCTBEHHAS MO3UIIHS; CHOPMYITUPOBAHBI
BBIBOJIbI, TEMa PaCKpPbITa MOJHOCTHIO, BBIIEPKAaH 00bEM; COOIIOICHBI TPEOOBAHUS K BHEIIHEMY
0 OpMIICHHUIO.

O1eHKa «XOpO10» — OCHOBHBIE TPeOOBaHUS K pedepaTy BHIITOIHEHBI, HO IIPH 3TOM J0-
MYyHICHBL HGI[OqéTBI. B YaCTHOCTHU, UMCHOTCS HCTOUYHOCTU B U3JIOKCHUU MAaTCpUalia; OTCYTCTBYCT
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JIOTHYECcKast MOCIEeI0BaTEIbHOCTh B CY)KACHHUAX; HE BhIACpkKaH 00bEM pedepara; UMEIOTCS yITy-
HIeHUs B 0(OPMIICHHH.

OneHka «y/10BJIeTBOPUTEIBHO)» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUSI OT TpeOOoBa-
HUl K pedpepupoBanunio. B yacTHOCTH: TeMa OcBellleHa JIUIIb YaCTUYHO; AOMYIIEHbI (hakTHye-
CKHe OIIMOKHU B CO/IEp)KaHUM pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepaTa He pacKpbiTa, 00HApYKUBAETCS CY-
IIECTBEHHOE HEMTOHUMAaHUE MpoOIeMbl WK pedepar He MpeICTaBIeH BOBCE.

Kpurepun oneHku 3HaHU# 00y4al0IMUXCHA NPH BBICTYIVIEHUH C TOKJIAI0M

ITokazarenn ['panamnus Banel
CootBeTcTBHE JOKIIaJa 3asBJICH- | COOTBETCTBYET MOJIHOCTHIO 2
HOM TeMe, LIeNM U 3a/1adaM IMpo- | €CTh HECOOTBETCTBUS (OTCTYIUICHNUS) 1
eKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTYypUpOBaHHOCTh (OpraHU- | CTPYKTYPUPOBAHO, OOECTIeUnBaeT 2
3amusl) A0KJIazna, Kotopas obec- | CTPYKTypUpPOBAHO, HE 0OECIICUHBAET 1
MeYrBaeT MOHUMAaHUE €T0 COJIeP- | He CTPYKTYpUPOBaHO, HEe 00ecreurBaeT 0

KaHuA

Kynprypa BbICTYyIUIEHHS — 4Te-
HUE C JINCTa WK pacckas, oopa-
LEHHBIN K ayIUTOPUHU

paccka3 06e3 oOpaleHust K TEKCTY
paccka3s ¢ oOpaImeHueM TeKCTY
YTEHUE C JINCTA

JlocTynmHOCTh AOKNaAa o couep-
YKaHWH IIPOEKTA, €T0 LIENIX, 3a/1a-
4yax, METOJaxX M pe3yJibTaTax

JOCTYITHO 0€3 YTOYHSFOIIUX BOIPOCOB
JIOCTYITHO C YTOYHSIOIMMHU BOIIPOCaAMH
HEJIOCTYITHO C YTOYHSIIOIIMMU BOIIPOCAMH

[lenecooOpa3HOCTb, HHCTPYMEH-
TaJIbHOCTh HArJsIIHOCTH, YpO-
BEHb €€ UCIIOJIb30BaHN

1esaecoodpasHa
11e1eC000Pa3HOCTh COMHUTEIbHA
HE 11e11ecoo0pa3Ha

CoOnroneHne BpPEMEHHOTO pe-
rJIaMeHTa Jokiana (He Ooisee 7

MUHYT)

co0uTI0IEH (HE MPEBBILIEH)
MIpEBBINICHUE 0€3 3aMevYaHus
IPEBBIIIEHHE C 3aMEeYaHHEM

YETKOCTH U TOJTHOTA OTBETOB Ha
JIOTIOJTHUTEIbHBIE BOIPOCH IO
CYHIECTBY JIOKJIaJa

BC€ OTBECTHI ‘-IéTKI/Ie, IIOJIHBIC
HCEKOTOPBIC OTBCTLIL HEYETKHE
BCE OTBETHI HEUETKHE/HETIOIHEIC

Brnanenue crneunanbHON TEpMU-
HOJIOTHEN N0 TEME MPOEKTa, UC-
MOJIb30BAaHHOM B JOKJIaJIe

BIIaJIeeT CBOOOIHO
HHOT A OBUI HETOYCH, OIHOaICs
HE BIIaJICET

Kynbrypa auckyccun — ymeHune
MOHSATH cOOECeHNKA U apTyMeH-
TUPOBAHO OTBETUTHh HA €ro BO-
MIPOCHI

OTBETHJI Ha BCE BOMPOCHI
OTBETHUJI Ha OOJBIIYIO YAaCTh BOITPOCOB
HE OTBETUJI Ha OOMBIITYIO YacTh BOIIPOCOB

OFRP NORFRPDNORFPRNORFRPDNOEFLPDNORFLPRDNOEFLDN

Ikajna oueHKH 3HAHUA 00YYAKOIIMXCS MPH BBICTYIJIEHHH C TOKJIAT0M:

Ornenka «oTaIM4Ho0» — 15-18 Oamos.

Ornenka «xopoio» — 13-14 6amos.

O1eHKa «y/10BJIeTBOPUTEIbHO» — 9-12 Oamos.
OreHKa «Hey10BJIeTBOPUTEIbHO» — 0-8 OayuioB.
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7.4.2. KoHTpO/JbHBIC pA00THI

KpurepusiMu oieHKH KOHTPOJIbHON PadoThl SBISIETCS: CTENIEHb PACKPBITHS CYIIHOCTH
BOIIPOCA, MO3BOJISIONIEH CyAUTh 00 OCBOCHUH CTYACHTOM TEMbI MJIH pa3jiena.

OneHka «OTJIMYHO» — BBICTABIISIETCS CTYACHTY, TOKa3aBIIEMy BCECTOPOHHUE, CHCTE-
MaTU3HPOBAHHBIE, TITYOOKHE 3HAHHUS BOIPOCOB KOHTPOJIbHOM PabOThl U YMEHHE YBEPEHHO MPHU-
MEHATh UX Ha ITPAKTUKE MIPH PEIICHNH KOHKPETHBIX 33a]a4, CBOOOIHOE U NMPAaBUIBHOE 000CHOBA-
HUE IIPUHATBIX PEILICHUM.

OneHka «X0pPOI0» — BBICTABIISIETCS CTYACHTY, €CJIM OH TBEP/O 3HAET MaTepHal, Ipa-
MOTHO H IO CYILECTBY M3JIaraeT ero, yMeeT IPUMEHSTh IOIy4YeHHbIC 3HAHUS Ha MPaKTHKE, HO
JIOITYCKAeT B OTBETE WJIM B PELICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE MOKET YCTPAaHHUTh
C IMTOMOIIBIO JIOTIOJTHUTEIILHBIX BOIIPOCOB IIPETIOIAaBATEIS.

OuneHka «y/J10BJIETBOPUTEIBHO» — BBICTABIISCTCS CTYJCHTY, ITOKa3aBiieMy (parmen-
TapHBIH, Pa3pO3HEHHBIN XapaKkTep 3HAHUH, HEJOCTATOYHO MPaBUIbHBIC (OPMYIHMPOBKH OA30BBIX
HOHSITI/If/i, HapymcHuA JIOTHYECKOH IMOCJICA0BATCIIbHOCTU B U3JIOKCHUN IPOIPaAMMHOI'0 MaTCpHr-
aJia, HO TIPY 3TOM OH BIIaJIC€T OCHOBHBIMH MOHSATHSMH BEIHOCHMBIX HA KOHTPOJIBHYIO PaboTy
TEM, HGO6XO[[I/IMI)IMI/I JJIA IIaJILHefIHICFO O6y‘-IeHI/I$I 1 MOXCT NPUMCHATD IMOJTYYCHHBIC 3HAHUS 110
00pas3ily B CTaHJapTHOM CUTyalluy.

OueHka «Hey10BJIeTBOPUTEIbHO0» — BBICTABIISICTCS CTYJIEHTY, KOTOPBIA HE 3HAET
0oJbIIel YaCTH OCHOBHOT'O COJIEPKaHUS BBIHOCUMBIX Ha KOHTPOJIbHYIO pab0OTy BOIIPOCOB TEM
JMCIUILUIMHBL, IOIYCKaeT rpyOble OIMOKH B ()OPMYIMPOBKAX OCHOBHBIX IMOHATHH H HE yMEET
HCII0JIB30BATh IMMOJYUYCHHBIC 3HAHUWA ITPU PCHICHUHN TUIIOBBIX IMPAKTUYCCKUX 3aaa4d.

4.3 PacueTrHas padorta

PacueTHast paboTa — cpeACcTBO MPOBEPKU YMEHUI PUMEHATH NOJIy4YEeHHbIE 3HaHUS 10 3a-
paHee ONpeieIeHHON METOIUKE Ul PeIeHMs 3a/1a4 WU 3aJaHUi 110 MOAYJIIO UM JAUCLUILINHE
B LIEJIOM.

Kpurtepuu onieHuBaHus pacyeTHbIX padoT:

OneHka «OTIIMYHO» — BBICTABIIIECTCS CTYJEHTY B CIIy4ae MOJIHOTO BBIIIOJIHEHUS BCETO
o0bema paboThl B YCTaHOBJIEHHBIE CPOKH, OTCYTCTBHS OIMOOK IIPHU BHIYMCIICHUSIX, TPAMOTHOTO
U aKKypaTHOTO BBITIOJIHEHUS PaOOTHI.

OuneHka «X0pouIo» — BBICTABIISECTCS CTYJEHTY B CIIy4ae MOJIHOTO BBIOJIHEHUS BCETO
o0beMa paboThl B yCTAHOBJIEHHBIE CPOKHU IPU HAJMUUU OJHOM HECYIeCTBEHHON OUIMOKU IpU
BBIUMCJICHUSIX, HE MOBIMABIIMX Ha OOIIKN pe3yabTaT paboThl (HE3HAUUTEIbHbIE OLINOKY TpU
OKpYTJIEHUH YHUCell, HEJOCTATOYHO aKKYPaTHOT'O BHIMOJIHEHUS paObOTHI U T.I1.).

OuneHka «yJA0BJIETBOPUTEIbHO)» — BHICTABIISIETCS CTYJIEHTY B CIy4ae IMOJIHOrO BHIOJ-
HEHMs BCero oobemMa paboThl B YCTaHOBIIEHHBIE CPOKH ITPH HAIMYUU O0Jiee OHON OIMIMOKY HITH
Oonee IByX-TpeX HE0YETOB, KOTOPBIE OKa3aJIH BIUSHUE Ha OTAENbHBIN pe3ynbTaT paOboThl.

Onenka «HeyI0BJIETBOPUTEIbHO» — BBICTABISETCS CTYACHTY B Cllydae, KOrJa JIOIy-
HIEHBI JIB€ WK Oosee rpyOble ommOKku (rpyoble apupMeTHueckre OUIMOKH, mepenyTaHbl Gop-
MyJbl, TpyOble OIIMOKH B alreOpandeckux mpeoOpa3oBaHUSAX, HapyIIeHa MOCIeI0BaTeIbHOCTh
BBITNIOJTHEHUSI BBIYMCIIEHUH, paboTa BBINOJIHEHA KpaiiHe HEOPEKHO U T.I1.).

7.4.4 TecToBblE 3aJaHUA

TecTbl — 3TO cUCTeMa CTaHAAPTU3UPOBAHHBIX 33/IaHUH, TO3BOJISIONIAS] ABTOMATH3UPO-
BaTh NPOIEAYPY U3MEPECHHSI YPOBHS 3HAHUN U YMEHUH CTY/ICHTA.

Kputepuu oneHky 3HaHU# CTYA€HTOB NPH NPOBEIeHHH TECTUPOBAHUS

OneHKa «OTJIUYHO» BBICTABIISCTCS MPH YCIOBHH MMPABUIIBHOTO OTBETA CTYJICHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aaHUM;

OneHKa «XOPOIII0» BHICTABIISCTCS MPH YCIOBHH MPABUIIBHOTO OTBETA CTYJICHTAa HE Me-
Hee ueM 70 % TecTOBBIX 3aIaHUM;
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OueHka «yA0BJIEeTBOPUTEIbHO» BHICTaBJISETCS MIPU YCIOBUU MPABUIBHOTO OTBETA CTY-
nenTa He meHee 51 %;

OueHka «HeyI0BJIETBOPUTEIbHO» BHICTABIICTCS MPU YCIOBUH MPABHIBHOIO OTBETA
cryaeHTa MeHee 4eM Ha 50 % TeCcTOBBIX 3aJaHuM.

7.4.5 Kputepun oueHKH Ha 3a4eTe

3aKII04YUTEIbHBIA KOHTPOJIb (IPOMEXYTOUHAS aTTECTAs) IOABOIUT UTOTH U3YUEHHUSI
JUCHUIUIAHEI « DU3UKO-XUMUYECKUE METOBI aHAIIA3AY.

VY4eOHBIM IJIAHOM 1O JJAHHOM JAUCIUIUIMHE NMPEyCMOTPEH 3a4eT.

Bonpocel, BEIHOCUMBIE Ha DK3AMEH, JOBOASTCS 1O CBEIEHUS CTYACHTOB 3a MECsL 10
CIa4M 3a4eTa.

KonTtposnbHble TpeOOBaHUA U 33/1aHUSI COOTBETCTBYIOT TPEOyEMOMY YPOBHIO YCBOCHMSI
JUCLHUIIIMHBL U OTPaKar0T €€ OCHOBHOE COJIEpKaHUE.

B cootBerctBuu ¢ [1n Ky6I'AY 2.5.1 «Tekymuii KOHTPOJIb U YCIIEBAEMOCTH U MIPOMEXKY-
TOYHAsI aTTECTAIMs CTYCHTOBY, IO AUCHUIUIMHAM, (POPMO 3aKITIOYUTEIBHOTO KOHTPOJIISI KOTO-
PBIX SIBJISIETCS 3a4€T, BHICTABIISIIOTCS OLIEHKH «3aYTeHO» U «He 3a4TeHo». [Ipu 3ToM oneHka
«324TEHO» JI0JKHA COOTBETCTBOBAThH ITapaMeTpam JIt000M U3 MOJTOKHUTEIbHBIX OLIEHOK («OT-
JMYHO», «XOPOLIO», «YAOBIETBOPUTEIIEHOY), @ «HE 3a4TEeHO0» — IapaMeTpaM OLIEHKU «HEeY0-
BIIETBOPUTEIIHOY.

OneHka «O0TJIMYHO» BBICTABIISIETCS 00YYaroIEeMycsi, KOTOPbIN 00J1aaeT BCECTOPOH-
HUMHU, CHCTEMaTU3UPOBAHHBIMU U ITYOOKMMHU 3HAHUSIMU MaTepHalia ydeOHON NporpamMmsl,
yMeeT CBOOOJHO BBIOJIHATD 3aJlaHMsl, IPEAYCMOTPEHHbIE y4eOHONH IPOrpaMMOii, yCBOMII OCHOB-
HYIO U 03HAaKOMUJICS C JOTIOJIHUTEIbHON JIUTEpaTypoi, peKOMEH0BAaHHOHN yueOHOI nporpam-
Mmoi. Kak npaBuiio, olleHKa «OTJIUYHOY» BBICTABIAETCS 00Y4aIOEMYCsl YCBOMBILEMY B3aUMO-
CBSI3b OCHOBHBIX MOJOXEHHUH U MOHITUN JUCIMILIMHBI B UX 3HAUEHUU JJIs proOpeTaeMoi cre-
[IUAJILHOCTH, MTPOSBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B TOHUMAaHUM, U3JI0KEHUN U UCIIOIb30Ba-
HUM y4eOHOT0 MaTepHualia, IpaBUJIbHO 0OOCHOBBIBAIOIIEMY MPUHATHIE PEIICHUS, BIaICIOLIEMY
Pa3sHOCTOPOHHUMM HaBBIKAMU M IPHEMaMH BBITIOJIHEHUS PAKTHYECKUX padoT.

OuneHka «X0pouo» BeICTaBIsETCS 00yyatoniemMycs, 0OHapyKHUBIIEMY IIOJHOE 3HAHNE
MaTepHaia yueOHON MporpaMMbl, YCIEITHO BHINOIHAIOLEMY PEAyCMOTPEHHbIE Y4eOHO! Tpo-
rpaMMOil 3a1aH1sI, YCBOMBILIEMY MaTepHall OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBaHHOW yueOHOMI
nporpamMmoii. Kak mpaBuiio, oleHKa «X0opoIo» BhICTABIISETCS 00ydaroieMycs, MoKa3aBIeMy
CUCTEMATHU3UPOBAHHBIN XapaKTep 3HAHUM 110 AUCHUIUIMHE, CHOCOOHOMY K CAMOCTOSITEIbHOMY
MOTIOJIHEHUIO 3HAHUH B X0JIe JaybHelIel yueOHO! 1 podecCHOHaIbHON AeATeNbHOCTH, Mpa-
BHJIBHO IPUMEHSIOIIEMY TEOPETUUYECKHE MTOJIOKEHUS ITPU PELICHUH TPAKTHYECKUX BOIIPOCOB H
3aJa4, BIAJCIONEMy HEOOX0IMMBIMU HaBBIKAMU U TPUEMaMHU BBITIOJHEHUS IPAKTHUECKUX pa-
00T.

OueHka «yJA0BJIETBOPUTEIBHO» BbICTABISIETCSA 00yJaroIeMycs, KOTOpPBIN MoKa3all 3Ha-
HHE OCHOBHOTO MaTepHalia yueOHOM IPOrpaMMbl B 00bEME, IOCTATOYHOM U HEOOXOAUMBIM JIJIS
JanpHemei yueobl 1 mpeacTosieil paboThl MO CIEHUAIbHOCTH, CIIPABUIICS C BBIITOJHEHHEM 3a-
JaHUi, IPeTyCMOTPEHHBIX YUeOHOM MPOrpaMMo, 3HAKOM C OCHOBHOM JINTEpPaTypoi, peKOMeH-
JIOBaHHOMW y4eOHoI mporpamMmoii. Kak mpaBuiio, oreHKa «yJ0BIE€TBOPUTEIBHOY BBICTABISAETCS
oOyuJaroiemMycsi, JOMyCTUBIIEMY MOIPEITHOCTH B OTBETAaX Ha SK3aMEHE WJIM BBIOJIHEHUH JK3a-
MEHALMOHHBIX 33/1aHUH, HO 00Ja1at0IIeMy He0OX0AUMBIMU 3HAHUSIMU O] PyKOBOJICTBOM IIpe-
IIOABATEIIS U1l yCTPAHEHMSI 3 TUX MTOTPENIHOCTEN, HapyIIAIIEMY TOCIIEI0BATEIbHOCTh B U3JI0-
KEHUU y4eOHOTO MaTepHajia U UCTIBITHIBAIOIIEMY 3aTPYAHEHUS MPU BHIITOJTHEHUN MPAKTHYECKUX
pabor.

OneHka «Hey10BJIeTBOPUTEIbHO» BHICTABISIETCS 00yJaroeMycs, He 3HAIOIIEMY OC-
HOBHOI1 yacTu MaTepHasa yueOHOH porpaMmsl, IOMyCKarOIIEMy NPUHLIUIHAIbHBIE OIINOKU B
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BBITIOJTHEHHUH MPETYCMOTPEHHBIX Y4eOHOM MPOrpaMMoil 3aJaHuii, HEYBEPEHHO ¢ OOJIBIIIUMU 3a-
TPYAHEHUSIMH BBITIOJIHAIOIIEMY MTpaKkTU4Yeckre padoTel. Kak nmpaBuio, olieHKa «HEeYyJ0BIETBOPHU-
TETHHOY» BBICTABISIETCS 00YJAIOIIEMYCs, KOTOPBIH HE MOXKET MPOIOJIKUTH O0YICHHE UITH MPH-
CTYIUTH K JESATEIbHOCTH IO CIIEHUaIbHOCTH M0 OKOHYAHUHM YHUBEpCUTETa 0€3 TOMOTHUTEIb-
HBIX 3aHSITUH 10 COOTBETCTBYIOIIEN JUCLHUIUIMHE.

Bormpocsl, BBIHOCHMBIE HA 3a4€T, JOBOJIATCS JI0 CBEAECHUS CTYIEHTOB 3a MECSL A0 CAA4YH
sk3ameHa. KOHTpoJb 0OCBOCHUS AUCIUIUIMHBI U OLICHKA 3HAHUM 00y4aromuXcs MPOU3BOIUTCS B
cootBetcTBUU ¢ [11 KyOoI'AY 2.5.1 «Tekymuii KOHTPOJIb U YCIIEBAEMOCTH M IIPOMEXYTOUHAS aT-
TeCTalus CTYACHTOBY.

8 IlepevyeHb OCHOBHOI U JOMOJHUTEIbHOM Y4eOHOI JIUTEPaATyPHI
OcHoBHasi yueOHasi IuTEpaTYpa

1. 3annumneiit B. H. M36pannble nekuuu no Kypcy XMMUYecKoi 9KOJI0ruH (yaeOHoe 1o-
cobue) [Dnexrponnsiii pecype] / B.H. 3ammumnaenii H.S1.I'y6anosa B.C. 3aBognoB — KpacHoxgap:
KyoI'AY, 2013. — 152 c. — pexum gocTyna:

https://edu.kubsau.ru/file.php/105/07.06.13/izbrannye lekcii po khimicheskoi ehkologii.pdf

2. Kaiiraponosa E. A. Heopranudeckas xumusi. TeopeTrnueckiue OCHOBBI U UHIMBHUIyaJlb-
HBIE 3aJaHMsI JJI1 CAMOCTOATEIBHONU pabOThl CTYJCHTOB OMOJIOIrMYECKUX HANIPABICHUN U CIICLU-
QITBHOCTEH arpapHbIX By30B: Y4e0. mocoowue. [DnekrponHslil pecypc] / E.A. Kaiiropomosa u ap.
— Kpacnonap: Ky6I'AY, 2012. — 184c. — Pexum JOCTyTaA:
https://edu.kubsau.ru/file.php/105/03 03.07.13/16_Teoreticheskie osnovy i_individualnye zada
nija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA _Sidorovall KoshelenkoNA.

pdf

3. Teopetnueckne 0OCHOBBI (PU3UKO—XMMHUYECKHX METOJIOB aHaiu3a : yueO. mocobue / E.
A. Kaiiropoznosa [u ap.]. — Kpacaomap : Kyol'AY, 2014. — 187 c. - ISBN 978-5-94672-875-1. -
https://edu.kubsau.ru/file.php/ 105/teoreticheskie osnovy fiziko-
khimicheskikh metodov analiza.pdf

JonosHuTeILHAA y4eOHAas TUTEPATypa

1. Anekcanzapoa J. A. Xpomarorpaduuyeckuii aHaJlu3 B arpo’KOJIOTHH. DJIEKTPOHHOE
yuebHOoe nmocolue JiIsl CTYJJ€HTOB BBICIIUX y4EOHBIX 3aBeJieHUH. [DaeKTpoHHBIN pecypc| / D.A.
AnexkcanapoBa, H.I'. TaiimykoBa. - Kpacmomap. 2012. — 193 c¢. — Pexum pocryna:
https://edu.kubsau.ru/file.php/105/03_03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
ii.AleksandrovaEHA.GaidukovaNG.pdf

3. JIabopaTopHBIid TPAKTHKYM O (PU3UKO-XHUMHUYIECKAM METO/aM aHalln3a : yued. Mmoco-
oue / H.I'. TaiinykoBa, H.A. Komenenko, .1. Cunoposa, 1.B. [1labanosa. - U3n. 2-e, nmepepad.
u goi. - Kpacunonap, 2010. - 478 c.

4. I'aiinykoBa H. I'. MHCTpyMeHTalIbHbIE METOABI HCCIEIOBAHUS B arpO’KOJIOTHH : y4eO.
nocobue / H. I'. lNaitmykosa, U. B. [llabanosa; mox o6m. pea. H.I'. alimykosoii; Ky0. roc. arpap.
yH-T. - KpacHonap, 2015. - 301 c. - ISBN 978-5-94672-968-0

9 Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAUMOHHOI ceTu « AUHTEpHET) —
IBC:

Ne HaumenoBanue pecypca Temaruka

4 | O6pazoBarensubiii moptan Kyol'AY | YauBepcanpHas

Pexomennyembie UHTEpHET CAMTHI:
1. http://www.xumuk.ru/
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https://edu.kubsau.ru/file.php/105/07.06.13/izbrannye_lekcii_po_khimicheskoi_ehkologii.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/%20105/teoreticheskie_osnovy_fiziko-khimicheskikh_metodov_analiza.pdf
https://edu.kubsau.ru/file.php/%20105/teoreticheskie_osnovy_fiziko-khimicheskikh_metodov_analiza.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz_v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz_v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf
http://www.xumuk.ru/

2. http://www.koob.ru
3. http://www.anchem.ru/

10 MeToanuyeckue yKa3aHus 1JIsi 00y4alOMIMXCsl 110 OCBOEHUIO THCHUIITHHBI

1. . ®u3HKO-XMMHUYECKHE METOBI aHAIK3a : J1a0. MPaKTUKyM [DnekTponHsii pecype] /
E. A. Kaiiroponosa H. E. KocsiHok, C. A. [lectynosa, JI. B. 'aBpunenko. — Kpacuomap : Kyol'AY,
2017. - 118 C. - Pexkum foctyna:
https://edu.kubsau.ru/file.php/105/Praktikum FKHMA ehkologi gotov.pdf

11 Iepeyenr MH(POPMALMOHHBIX TEXHOJIOTH, MCIOJIb3YeMbIX NPH OCYLECTBICHUH
00pa3oBaTeILHOIO NpoLecca Mo JUCIUIINHE, BKJIYAas NepeyeHb NPOrpaMMHOro odecme-
YyeHHs 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

NudopmanoHHbie TEXHOJIOTHH, UCTIOIb3yEeMbIE IIPU OCYILECTBICHUH 00pa30BaTeIbLHOTO
npolecca 1o JAUCUUIIIMHE [T03BOJISIFOT: 00ECIIeUnTh B3aUMOAEUCTBUE MEX/ly YH4aCTHUKaMH 00pa-
30BaTEJBHOTO MPOIECCa, B TOM YUCJIE CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE TO-
cpeactBoM ceT «MHTepHETY; GUKCHPOBATH X0/ 00pa30BaTEIHLHOTO MPOLIECCa, PE3yIbTaTOB IPO-
MEXYTOUHOM aTTecTaluy MO TUCIUIUIMHE U PE3yJbTaTOB OCBOCHUS O0pa30BaTEIbHOU IPO-
rpaMMBbl; OpPraHU30BaTh MPOLECC 00pa30BaHMs MYTEM BU3YaJTU3allMl M3ydaeMol WH(pOpMauu
MOCPEACTBOM HCIIONB30BAHMS MPE3EHTAIM, YIeOHbIX (UIBMOB; KOHTPOJIUPOBATH PE3YIbTAThHI
00y4eHHUsl Ha OCHOBE KOMITbIOTEPHOT'O TECTUPOBAHUS.

1. Ilepeuens nuuensuonHoro 10

Ne | HammeHoBaHue KpaTtkoe onucanue
Microsoft Windows OmneparroHHas CUCTEMa
2 Microsoft Office (xmrouaer Word, Excel, PowerPoint) | TTakeT opucHBIX TpUIONKe-
HUH

2. Ilepedenp npodeccnoHaIbHBIX 0a3 TaHHBIX U HHOOPMAIIMOHHBIX CITPABOYHBIX CHCTEM
Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
1 Hayunas anektpoHHas | YHUBepcaibHas https://elibrary.ru/
6ubnuoreka eLibrary
11.3 Hoctyn k cetu MHTepHET, MOCTYN B BJIEKTPOHHYIO WH()OpPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YHUBEPCUTETA.

12 MaTepuajibHO-TeXHHYeCKOe ofecnieyeHue A/ 00yueHHs N0 JUCHUIIIMHE
[1nanupyemble moMenieHus sl NPOBEACHUS BCEX BUIOB yUeOHOU AesITeNbHOCTH

HaumenoBanue yueo- HaunmenoBaHnue nomemeHuit s Anpec (MeCTONoJI0XKEeHHE)
HBIX TIPEIMETOB, KYp- MIPOBE/ICHUS BCEX BUJIOB YUCOHOH | MOMEUICHHUH ISl IIPOBEICHHS
COB, JIUCIUIUIMH (MOJy- | JESTEeIbHOCTH, IPEIYCMOTPEHHON BCEX BUJIOB yueOHOI nes-
JIeil), MPaKTUKH, UHBIX | Y4€OHBIM IUTAHOM, B TOM YHCJIE ITO- | TEIBHOCTH, TIPEAYCMOTpPEH-
BUJIOB y4eOHOI nest- MEILEHHs I CAMOCTOSTEIbHOM HOW y4eOHBIM IJIaHOM (B
TEJNBHOCTH, TIPEYCMOT- | PabOTHI, C YKa3aHUEM MEPEYHs OC- | CiIydae pealn3anuu 00pa3o-
PEHHBIX YYeOHBIM IJIa- | HOBHOTO 00OpYyIOBaHMS, yieOHO- | BaTeNbHOU MPOTrpaMMBbl B Ce-
HOM 00pa3oBaTeNbHON | HATJISAHBIX TOCOOWN U UCTIOJIb3Ye- TeBOU (hopme JTOTIOTHH-
MIPOrpaMMBbI MOT0 IIPOTPAMMHOT0 0OecreueHus! | TEIbHO YKa3bIBaeTCs HauMe-
HOBaHWE OpPraHU3aIlHlH, C KO-
TOPOH 3aKJIH0YEH TOTOBOP)
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Du3uKo-xuMHUIECKUe
METOAbI aHAJInU3a

ITomemenue Ne412 300, nocamou-
HBIX MecT — 144; niomans —
131,7 kB.M; yueOHast ayAuTOpHUs

JUTSL IPOBEICHUS 3aHATUH JICKIIH-
OHHOTI'O THIIA, 3aHATHI CEMUHAp-
CKOT'0 TUIIa, KYpPCOBOTO MPOEKTHU-
poBaHUsI (BBIMOJIHEHHS KYPCOBBIX
paboT), rpyNIoOBbIX U UHAUBUY-

AIbHBIX KOHCYJIbTAIlUH, TEKYIIETO

KOHTpPOJISI ¥ IPOMEKYTOYHOU aTTe-

CTaIuHu.
CIUIUT-CUCTEMa — 2 IIT.;
creruanu3upoBaHHas MmeOenb

(yueOHas mocka, yueOHast MeOelb);

TEXHHUYECKHE CPECTBA O0yUeHUS,

Ha0OPbI IEMOHCTPAIIMOHHOTO 000-

pYyIOBaHUS M y4eOHO-HATJIATHBIX
nocoOuii (HOyTOyK, MPOEKTOp,

JKpaH);
nporpammuoe obecneuenue: Win-
dows, Office.

350044, KpacHogapckuii
Kpaii, r. Kpacnoaap, yi. um.
Kamununa, 13

DU3NKO-XUMHYECKUE
METOJBI aHaTN3a

ITomemenune Nel133 300, nocamou-
HBIX MecT — 12; mromans — 42,7
KB.M; YueOHas crielualn3upoBaH-
Hasi 1abopaTopusl AIEKTPOXUMUYE-
CKUX METOJIOB HCClIeIoBaHus (Ka-
beapel XumMun) .
nabopaTopHoe 0060pyioBaHHE
(KOHIyKTOMETp — 2 IIT.;
MOHOMEp — 2 IIT.;
BCTpsIXMBATeab — | mT.;
CTeH/] 1TabopaTOpHbIN — 3 MIT.;
pH-METp — 3 IIT.;);
CTeMAIU3UPOBAHHAS Me-
Oenb(yuebHas 1ocKa, yueOHas Me-
Oeb).

350044, Kpacnonapckuii
kpaii, r. Kpacnonap, yi. um.
Kamununa, 13

DU3NKO-XUMHYECKHE
METOJBI aHaITN3a

ITomemenue Nel36 300, nocamou-
HBIX MecT — 12; mmomane — 41,1
KB.M; YueOHas crieruain3upoBaH-
Has 1a00paTOpHUs CIIEKTPATBHBIX
METOIOB UccieioBaHus (Kadeapsl
XUMUH) .
nabopaTopHoe 060opyioBaHHE
(BcTpsixuBaTenb — 1 mrT.;
CTeH/] TabopaTOpPHBINH — 5 MIT.;
KaJIOpUMETp — 4 1IT.;);
TEXHUYECKHE CPE/ICTBA O0YUCHHUS
(mpunatep — 1 mT.);

350044, KpacHonapckuit
kpaii, r. Kpacnonap, yi. um.
Kanmunauna, 13
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CTIeIaTIM3UPOBAaHHAS Me-
Oenb(yuebHas 1ocka, yueOHas Me-
Oeb).

DOU3NKO-XUMHUYECKHE
METOJbI aHAJIN3a

ITomemenue Nel37 300, miomnians
— 20 KB.M; IOMEIEHUE TSI Xpa-
HEHUS U MPOPUIAKTHUUECKOTO 00-

CITy’)KUBaHUS y4eOHOTO 000pya0Ba-

HUSL.
naboparopHoe 000pyI0BaHHE
(muctrinstop — 1 1mr.;).

350044, Kpacnonapckuit
kpai, r. Kpacnonap, yi. um.
Kamununa, 13

DuU3NKO-XUMHYECKUE
METO/JbI aHAJIN3a

ITomemenune Ne229 300, nocamou-
HBIX MecT — 25; romans — 41,1
KB.M; IIOMEIIEHHE I CAMOCTOS-
TEJIbHON pabOTHI.
TEXHUUYECKUE CPEJICTBA O0yUECHUS
(mpoextop — 1 mit.;
aKycTHuecKas cuctema — | 1irt.);
JOCTyI K cet «MHTepHETY;
JIOCTYI B 3JIEKTPOHHYIO HHOpMa-
[IMOHHO-00Pa30BaATEIBHYIO CPEIY
YHHUBEPCUTETA;
CHCTIMATM3UPOBAHHAS ME-
6enb(yueOHas MeOenb)
[Tporpammuoe obecnieuenue: Win-
dows, Office, cnenmanusuposaH-
HOE JIMIICH3MOHHOE U CBOOOIHO
pacmnpocTpaHsieMoe MPOrpaMMHOE
oOecrnieyeHue, IpeIyCMOTPEHHOE B
paboueii mporpamMme

350044, KpacHongapckuit
Kkpaii, r. Kpacnoaap, yn. um.
Kamununa, 13
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