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PaGoyas nporpamma AUCUMIUTHHEI « DU3UKO-XUMUYECKHE METObI aHAIU3a»
paszpaborana Ha ocHoBe PI'OC BO no nanpaBneHuto noaroroBku 05.03.06
DKOJIOTHSI ¥ TPUPOAOIIONIBE30BaHNE, YTBEPXKAEHHOTO NpUKa3oM MUHHUCTEpCTBa
obpazoBanus U Hayku PO Ne 998 ot 11.08.2016 r. (B pen. [Ipukaza MunoOpHayku
Poccuu ot 13.07.2017 r., Ne 653).

ABTOp:
3aBenytouuii kadenopoi v A B
XUMUH, 1.X.H., Ipodeccop 74 %./,}/ E. A. Kaiiropoznosa

Pabouast mporpamma obcyraeHa ¥ PeKOMEHJIOBaHA K YTBEP)KAEHHUIO pelIeHHeM
kadenps! xumuu ot 23.03.2022 r., npotokon Ne 7/3.

3aBenyromuit kadenpoi, Yy,
I.X.H., podeccop 3 /%/Z//Q/ E. A. Kaiiropozosa

Pabouas nporpamma o00peHa Ha 3aceJaHHHi METOAMYECKONH KOMHUCCHH (DaKylbTeTa
arpOHOMMUH U 3KOJIOrHH, MpoTokoi oT 11.05.2022 r., mporokon Ne 8.

[Ipencenarens

METOUYECKOH KOMHCCHH,

o TpernoaaBaTeb Kahenpsr . e

o0111ero 1 OpoLIaeMoro 3eMJyIeIeNus éf// ~~ E.C. Boiiko
PykoBoaurenn

OCHOBHOM 1pohecCuoHaNbHOM

00pa3oBaTeNbHON NTPOrpaMMBl,
K.0.H., mpodeccop H. B. Yepnsiena

f—




1 He.ﬂb H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Heabio ocBoeHus: MUCHUIUIUHB «DPU3HKO-XMMHYECKUE METObl aHallu3ay sBisiercs (op-
MHPOBaHME KOMIUIEKCA 3HAHUH MO MPUHIMIAM M MeToJaM (PH3HKO-XMMUYECKHX METOOB aHAIN3a
MPUPOTHBIX 0OBEKTOB, YMEHHI K HABBIKOB pa0OThI C COOTBETCTBYIOIIMMU MPUOOpPaMU U CLIOCOOHOCTH
KPUTUYECKH OLIEHUBATH MOJIyYEHHbBIE PE3y/IbTaThl B IUIAHE 3KOJOTMYECKON 0€30I1aCHOCTH UCIIOJb-
3yEMBbIX TEXHOJIOTHH.

3agaum JUCHHMIIMHBI

— BJIaZicHHue 0a30BBIMU 3HAHUSMH (DYHIAMEHTAIBHBIX Pa3/esioB GU3UKU, XUMHU U OUOJIO0-
MM B 00beMe, HEOOXOIMMOM JJIsl OCBOCHUS (PU3MUECKUX, XMMUYECKUX M OMOJIOTUYECKUX OCHOB
B 3KOJIOTUHU U IPUPOJOINOJIb30BaHUM; METOJAMU XUMHUECKOIO aHAJIN3a, 3HAaHUSIMH O COBPEMEH-
HBIX IMHAMHUYECKUX MTpoLeccax B IPUPOE U TEXHOC(Epe, O COCTOSIHUU reocdep 3eMITd, 3KOI0Iun
¥ HBOJIIOIUH OHOC(epsl, II00aTBHBIX SKOJIOTUYECKHX MPobieMax, METoAaMu 0TOoOpa 1 aHaJIn3a
re0JIOTMYECKUX U OMOJIOTMYECKUX P00, a TAK)KE HaBbIKaMH UAECHTU(GHUKALMU U ONIUCaHUsI OHOJIO-
THYECKOTO pa3HO0Opa3usi, €ro OIEHKH COBPEMEHHBIMH METO/JaMHU KOJIMYECTBEHHON 00paboTKU
uHpopmanuu;

— BIIAZICHWE METOAaMH OTOOpa Mpo0 W MPOBEACHUS XUMHUKO-aHAIUTHYECKOTO aHaIHM3a
BPEIHBIX BEIOPOCOB B OKPY’KAIOLIYIO CPENly, TEOXUMHUECKUX HCCIEeI0BaHNM, 00pabOTKH, aHAIN3a
U CHHTE3a IMPOM3BOJICTBEHHOM, MOJIEBOM U J1a0OPATOPHOM KOJIOTUYECKON MH(OpMAIIUK, METO-
JJaMH COCTaBJICHUS HKOJIOTMUECKUX U TEXHOTCHHBIX KapT, cOopa, 0OpabOoTKH, CUCTEeMaTH3alIH,
aHanu3a nHpopmanuu, GopMHPOBaHUs 0a3 JAHHBIX 3arPSA3HEHUS OKPYKAIOIICH CPeIbl, METOIaMU
OLIEHKH BO3CHCTBUS Ha OKPY/KAOLIYIO CPENly, BBISABIATH HCTOYHUKH, BUABI U MACIITA0bI TEXHO-
TE€HHOT'O BO3JICHCTBUS.

2 IlepeveHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO TUCHHUILINHE, COOTHECEHHBIX
¢ IVIaHUPYeMbIMH pe3yiabTatamu ocsoenust OIIOII BO

B pe3yabTaTe ocBOeHHS AMCHUILINHBI GOPMHUPYIOTCS CJIeIYIOLINEe KOMIETeHINHU:

OIIK-2 — Bnagenue 6a30BbIMH 3HaHUSMH (PYHIaMEHTAJIBHBIX Pa3ieaoB (PU3UKH, XUMUH
U Ouosoruu B o0beme, HeoOXOAMMOM JJISt OCBOEHUS (PU3NYECKUX, XUMUYECKUX U OMOJIOTMYECKUX
OCHOB B DKOJIOTHH U TIPUPOIOTIOIH30BAHNHI; METOIAMH XMMHUYECKOTO aHaJM3a, 3HAHUSIMH O CO-
BpPEMEHHBIX JMHAMHUYECKUX Mpolieccax B MPUPOJE U TeXHOChepe, 0 cocTossHUM reochep 3emin,
HKOJIOTUHU U 3BOJIOLUHU Onocdepsl, r100aIbHBIX 3KOJOTHYECKUX IMpobdieMax, MeToJaMu 0Toopa 1
aHaJM3a reoJIOrMYecKUX U OMOJIOrMUYECKUX Mpo0, a TAK)Ke HaBbIKaMM MIEHTH(PHUKAIMN U OIHCca-
HUS OMOJIOTUYECKOTO Pa3HOOOPa3Hs, €ro OIIEHKH COBPEMEHHBIMH METO/IaMU KOJIMYECTBEHHOU 00-
paboTku nHpopManuy,

[1K-2 — Bnagenue meronamu oT00pa npod ¥ MPOBEAEHUS XUMUKO-aHAIUTHYECKOTO aHa-
J¥3a BPETHBIX BBIOPOCOB B OKPYKAMOIIYIO CPEIy, TEOXHUMHUYECKUX HCCIEeNOBaHUN, 00pabOTKH,
aHaJM3a ¥ CHHTE3a MIPOU3BOICTBEHHOM, MTOJIEBOW U TaOOpaTOPHOM 3K0JI0rnYeckoi HHpopMarum,
METO/IaMH COCTaBJICHUS SKOJIOTMUYECKUX U TEXHOTEHHBIX KapT, cOopa, 00pabOTKH, CHCTeMaTH3a-
1M, aHaJIn3a HHPopMaLuu, GopMUPOBaHUS 0a3 TaHHBIX 3arpSA3HEHUs OKpY Karollel cpebl, Me-
TOJIaMH OIICHKH BO3/ICHCTBHSI HA OKPYKAIOIIYIO CPETY, BBISBISATh HCTOYHUKH, BUIBI U MACIITA0BI
TE€XHOTE€HHOT'O BO3/1€HCTBHSL.

3 MecTto qucuuniunsbl B crpykrype OIIOII BO
JucuumimHa «PU3MKO-XUMHUYECKHME METOABl aHAIN3a» SIBISIETCS AMCUMILIMHOW BapHa-

tuBHOU vactu OIIOIl BO moaroroBku obOywaronuxcs mo HampasiaeHuto 05.03.06 Dkonorus u
MPUPOIONOIB30BaAHUE, HAPABIEHHOCTh «KOJIOTUS U MPUPOIOTIOIB30BAHUE.



4 Oobem gucumInHbl (72 gaca, 2 3a4€THBIX €TUHULIBI)

O0ObeM, yacoB

Bupl yue6HOM paboTh

Ounas 3aouHas
KonrakTHasi pa6oTta 43 -
B TOM YHCJIE:
— ayJAUTOpPHAS 10 BUAAM 42 B
Y4eOHBIX 3aHITHI
— JIEKIIMHU 14 -
— IIPaAKTUYECKHUE -
— J1abopaToOpHBIC 28 —
— BHEAYAUTOpHAs -
— 3a4eT 1 -
— DK3aMeH - -

— 3alUTa KYPCOBBIX pa- —
60T (ITPOEKTOR)
CamocrosiTesibHas padora 29 -
B TOM YHUCJIC:
— KypcoBasi pabora (mpoexT)* — —
— IPOYHE BUBI CAMOCTOSI- 29 —
TEJILHON PabOTHI
HToro no iucuuniiute 72 -
B tom uucne B hopme mpak- -
THYECKOU MOJITOTOBKU

5 Copep:kanue QU CHUNTHHBI

[To uroram m3y4yaemMoW NUCHMIUIMHBI CTYICHTHI (0Oyd4aromuecs) ciaroT 3ader. [uciu-
IUIMHA U3ydaeTcs Ha 3 Kypce, B 1 cemecTpe.

CoaepskaHue H CTPYKTYpPa JTHCHUILINHBI 110 09HOH (popMe 00yUeHHns
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Kaaccnpukanust pusnko-xumu-
YeCKHX METO0B aHAJIN3a. OIIK-2,
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IIpoGooTdop 1 npodonoaroroska. | I[1K-2
OCHOBBI MaTeMaTHIeCKOM 00pa-




Buasbl yueOHoi#i paGoThl, BKJIIOYAsi CAMOCTO-
ATeJbHYI0 Pa0OTy CTYI€HTOB U TPY/A0EM-
KOCTb (B yacax)

n Tewma.
/ OCHOBHEBIE BOIIPOCHI

Cemectp

THUYECKOI OJTOTOBKU

THYECKOH IOATrOTOBKH

TUYECKOU NOATOTOBKH

dopMupyeMble KOMIETEeHIHH
JICKITUU

B TOM 4HCJIe B hopME MpaK-
IMPAKTHYCCKHUEC 3aHATUA
n1abopaTOPHBIC 3aHITHS

B TOM YHclie B HopMe Mpak-
B TOM 4HCJIE B (hopMe MpaK-

camMocCTosITeIbHas padoTa

0OTKH pPe3yabTaTOB UCCIICI0BA-

HUSL.

CrekTpajbHble METOIbI aHA-

JIm3a.

MonekynspHO-a0CcOpOITMOHHBIH

CIIEKTPaIbHBIA aHATH3.

Hedenomerpus u Typooaumer-

pHsL

2 | ATOMHO-3MICCHOHHBIN CIEKTPaITh-

HBII aHAJIN3.

D1yOopeCLICHTHBIN aHaJIN3.

OMHUCCUOHHBIN CIIEKTpaIbHBIN

aHaus3.

PentrenocnekTpaibHbIe METOBI

HCCJIEIOBAHUSI.

DJIeKTPOXUMHYEeCKUe MEeTOAbI

aHaM3a.

IloTeHIMOMETPUYECKUI aHAIIN3.

3 Konnykromerpus. OIIK-2,

Boapramnepomerpuyeckue me- I1K-2

TO/IbI aHAJIH3A.

[Monsporpaduyeckre METOIbI

aHanm3a

Xpomarorpapuueckue MeTOIbI

aHaIu3a.

I"azoBast xpomarorpadus. OIIK-2,

HNonHo-00MeHHast XxpoMaTorpa- I1K-2

¢us.

TonkocoHas xpomaTorpadusi.
HUtoro 14 - — - 28 - 29

OIIK-2,
[1K-2

6 IlepevyeHb y4eOHO-METOANYECKOTO 0DeCTIEYEHHUSI ISl CAMOCTONATEIHLHOI PadoThI
00yJaIMXCS MO0 ANUCHUIIAHE

Metoanyeckue ykazaHus (751 CAMOCTOSITETIbHON paboThI)
1. HaymoBa I'. M. TexHuka BeZileHHsSI XUMHUECKOTO 3KCIIEpUMEHTa B TabopaTopuu [Dnek-

TpoHHBIN pecypc] /I'. M. Haymoga, E. K. fI610nckas, E. A. Kaiiropogosa. Kpacaogap: KyoI'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. I'aitnykoBa H. I'. TecToBble 3aanus no aucuuiuinie «MHCTpyMeHTaIbHbIE METOIbI
UCCIICIOBAaHMS TIOYB U PACTEHHID JJIs1 CAMOCTOATEIBHOM paboTh : yuel. mocodue. [ DIeKTPOHHBIH
pecype] / H. T'. T'alinykoBa, 1. B. IllabanoBa. — Kpacnomap: KyoI'AY, 2012. — 92 ¢. — Pexxum

JIOCTYyTIA: 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.
DneKkTpoxuMudeckue Metosl : yueo. mocodue / H. I'. I'alimykosa, M. B. [llabanoBa ; mox o0meit
pen. H I TaiimykoBoii. —  Kpacmomap : Kyol'AY, 2018. - 99 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye _metody 414003 v1 .PDF

7 ®oHJ OLEHOYHBIX CPEICTB /sl MPOBEIeHUs MPOMEKYTOUHOI aTTeCTAUNHU

7.1 IlepeyeHb KOMIETEHIM ¢ yKa3aHHeM 3TanoB uxX GopMHPOBaHHS B mMpolecce
ocsoenus OITIOII BO

Oransl GopMHUPOBAHUS U IPOBEPKA YPOBHS CHOPMUPOBAHO-
Howmep cemectpa™ CTH KOMITCTEHITUH 110 AUCIUILIMHAM, TPAKTUKAM B TIPOIECCE
ocsoenust OI1OIT BO

OIIK-2 — Branenne 6a30BbIMU 3HAHUAMHU (PYHIaMEHTAIBHBIX Pa3/esoB (HU3UKH, XU-
MHH ¥ OMOJIOTHH B 00beMe, HEOOXOIUMOM ISl OCBOCHHS (DU3UYECKUX, XUMHUYECKUX U OHOJIO-
THYECKUX OCHOB B 9KOJIOTHH U MPHPOJIOINOIB30BaHNHN; METOIaAMA XUMHUYCCKOTO aHAJIN3a, 3Ha-
HUSIMH O COBPEMEHHBIX TUHAMUYECKHX MPOIECCaX B MPUPOJIC U TEXHOCHEPE, O COCTOSIHUU Ie0-
cdep 3eMitH, SKOJIOTHH | SBOIIOIUN OHOChEphl, TTI00ATBHBIX 3KOJOTUIECKUX MTPOOIeMax, Me-
TOJIaMH 0TOOpa M aHaJM3a T'e0JIOTUYCCKUX U OMOJIOTHYECKHUX P00, a TAK)KE HABBIKAMU UJICH-
TU(UKAIMHA ¥ ONHCAHUSI OMOJOTHYECKOTO pa3HOOOpa3us, €ro OICHKH COBPEMEHHBIMH METO-
JaMH KOJTMYECTBEHHOM 00paboTku nH(opMarmu

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-
OHAJILHBIX YMEHUI Y HaBBIKOB, B TOM YHCJIC TICPBHYHBIX
YMEHHI U HaBBIKOB HAYYHO-UCCIIE0BATEIBCKON IEATENbHO-
CTH

Bb1.5.13 O61as sxonorus

b1.5.26 ®usnueckast 1 KOJJTOUIHAS XUMHUSI

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-XUMHUYSCKIE METO Bl aHAIN3a
b1.B./IB.05.02 IHCTpyMEHTAIBHBIE METO/IBI aHAJIN3a B MO-
HUTOPUHTE 00BEKTOB OKPYKAIOIIEH CPEIbI

5 b1.b5.14 T'eoskomnorust

mm#bbwz

(6}



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
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

Otansl GOpMHUPOBAHUS U ITPOBEPKA YPOBHs c(HOPMUPOBAHO-
Howmep cemectpa™ CTH KOMIIETEHIIUH 10 AUCLUUILIIMHAM, TPAKTUKaM B IIpoIecce
ocoenus OITOIT BO

b1.b.32 ®uzuonorust pacTeHuit

b1.b.23 Dkonornueckrii MOHUTOPUHT

b1.B.10 DBosmronionHast K0JI0Trust

Bb1.B.16 MeTob1 3K0JIOTMYECKUX UCCIIEIOBAHUN

b3.b5.01 3amnmuTa BeIMyCKHON KBAIM(PUKAIIMOHHOMN pabOTHI,
BKJIIOYAsl NOJATOTOBKY K 3aLIMTE U NPOLEAYPY 3aLIUThI

[1K-2 — Bnagenue meronamu oT00pa npod U MPOBEACHUSI XUMUKO-aHAIUTHYECKOTO aHAIIN3a
BPEIHBIX BHIOPOCOB B OKPYXAIOIIYIO CPely, TCOXUMUYECKUX UCCIIEeI0BaHMi, 00paboTKu, aHa-
JM3a ¥ CUHTE3a MIPOM3BOJICTBEHHOM, MOJIEBOW M Ta00paTOPHOI SKOIOTHYECKO MH(DOpMAIIHH,
METOJIaMHU COCTaBJICHHSI KOJOTUUYECKUX U TEXHOTEHHBIX KapT, coopa, 00paboTKU, CUCTEMATH-
3anuu, aHanm3a nHpopmanuu, GopMUPOBaHUS 0a3 JAHHBIX 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl,
METOJIaMU OLIEHKH BO3JICHCTBUS Ha OKPYKAIOIIYIO CPEAY, BBISBIATH HCTOYHUKU, BUIBI U Mac-
1Ta0bl TEXHOT€HHOI'O BO3JEHCTBUS

0~~~

1 b1.B.04 Dkonoruueckoe kaprorpadupoBanue
2 b1.B.JIB.03.01 AHanuTH4deckas XUMHs
2 b1.B./IB.03.02 AnanuTu4yeckuii KOHTPOJIb OOBEKTOB OKPY-
JKArOUIEN Cpebl
2,4 b2.B.01.01 IlpakTrka no nmoiy4yeHuIo NEPBUYHBIX podeccu-

OHAJIbHBIX YMEHUH U HABBIKOB, B TOM YHCJIE€ TIEPBUYHBIX
YMEHUH U HaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOM 1€ TeNIbHO-
CTH

4-5 b1.5.08 I'MC B 3Kx0510rUU ¥ NPUPOAOIIOIB30BAHNUN

b1.B.21 Onenka Bo3A€MCTBUS Ha OKPYKAIOIIYIO CPEy
b1.B.JIB.05.01 ®u3uKo-XxuMUYSCKEe METOIbI aHAIM3a
b1.B./IB.05.02 MncTpyMeHTanbHbIE METObI aHAJIN3A B MO-
HUTOPUHI'€ O0BEKTOB OKPY’KalOIIeH Cpebl

6 b1.B.JIB.02.01 TexHOreHHBIC CUCTEMBI M DKOJIOTUUCCKUU
puCK

6 b1.B./IB.02.01 TexHoreHHble CUCTEMbI YPOAHUCTUYECKUX
TEPPUTOPUI

2,6 b2.B.02.01 IlpakTika 1o MOIy4eHUIO TPOQecCHOHATBHBIX
YMEHUH U OmbITa MPO(pECCUOHATILHON 1EATEIbHOCTH
b2.B.02.02 IlpenauninomHas mpakTuka

8 b3.5.01 3ammra BeIMyCKHOW KBaTH(PUKALIMOHHOMN padoThI,
BKJIIOYAsl NOJIFOTOBKY K 3aIUTE U NPOLEAYPY 3alIUThI

o1 o1 O1

\l

7.2 OnucaHnue nNokasareJjei u KPUTEPUEB OLICHUBAHUSA KOMIIETEHIIMH Ha PA3IHYHBIX
ITanax ux (l)OpMI/IpOBaHI(Iﬂ, ONnUCaHHE HIKAJbI OICHUBAHUSA

YpoBEeHBb OCBOEHUS

[Inanupyemsle | HeymoBie- | yIOBIETBO-
pe3yabTaThl | TBOPUTEJIBHO | PUTENIBHO OueHouHoe
Xopo1o (Cpeli- | OTIMYHO (BbI-
OCBOCHMS (MuHMMaNb- | (MUHHMAIb- . . CPENCTBO
N 9 HU) COKUH)
KOMIIETEHIIUM | HBIA HE 10- | HBIH, TOpo-
CTUTHYT) TOBBIN)




OIIK-2 — Bnanenue 6a30BbIMU 3HAHUSAMHU (DYHIAMEHTAIBHBIX Pa3eioB PU3UKU, XUMHH U
Oouosorun B 00beMe, He0OXOMMOM JJIs OCBOCHUS (PU3HUECKUX, XUMUIECKUX U OHOJIOTHYe-
CKUX OCHOB B 9KOJIOTUH H MTPUPOJIOIIOIH30BAaHUN; METOIaMU XUMUYECKOTO aHAIIN3a, 3HAHH-
SIMH O COBPEMEHHBIX TMHAMUYECKHX IPOIIeccax B MPHUPOJIE U TEXHOCPEpPE, O COCTOSTHUU Ie0-
cdhep 3emin, SKOJIOTHH U IBOJIIOIUU OMoc]ephl, TI100aTbHBIX SKOJOTUYECKHUX MpodIeMax, Me-
TOJIaMU 0TOOpa M aHATN3a T€OJIOTHYECKUX M OMOIOTHYECKUX P00, a TAK)KE HABBIKAMH HJICH-
TU(DUKAIUH U ONTMCAHUS OMOJIOTUYECKOTO pa3Ho00pa3us, ero OLIEHKH COBPEMEHHBIMU METO-
JaMU KOJIMYECTBEHHON 00paboTKu nH(opMaIiu

3HATD: VYpoBenb 3Ha- | MuHum- YpoBeHb 3Ha- | YpOBEHb 3HA-
OCHOBHBIC HUM HUXKE MaJIbHO [I0- | HUM B 00BbeME, | HUE B 00B-
MPUYUHBl W3- | MUHUMAJIb- IYCTUMBIM | COOTBETCTBYIO- | €M€, COOTBET-
MeHeHUs: (u- | HBIX TpeOOBa- | ypOBEHb eM IIPO- | CTBYIOILEM
3UKO-XUMHYE- | HUM, UMENIM | 3HAHUH, JO- | [paMMe HOAro- | mporpamme
CKHX CBOMCTB | MECTO Ipy- MYIIEHO TOBKH, JIONy- | OJIFOTOBKH,
MaTepuasos, Oble OIIMOKK | MHOTO  HE- | HIEHO He- | 6e3 ommboK
W3/IeNIUi U Be- rpyoBIX CKOJIBKO  He-
IIECTB; 911150 rpyObIX —omIu-
Mopdoioruye- 00K
CKMIl  cocTaB
TBEPABIX OFbI-
TOBBIX  (KOM-
MYHQJIbHBIX )
OTXOJ0B
YMEThb: IIpu  pewe- | [Ipogemon- | IIpoxemon- [Iponemon-
MPOU3BOJIUTH | HUU CTaH- | CTPHUPO- CTPUPOBAHBI CTPUPOBAHBI
nabopaTopHbIe | NIapTHBIX 3a- | BAHBI ~ OC- | BCE OCHOBHBIC | BCE  OCHOB-
HCCle0Ba- Jad HE TMpO- | HOBHBIC yMEHHUSA,  pe- | Hble€ YMEHHUS,
HUS, 3aMEpPBbI, | AEMOHCTPU- | YMEHHUs, pe- | IIEHbl BCE OC- | PEIICHBl BCE
aHAJIM3bl OTO- | POBAHBI  OC- | IEHBI TUMO- | HOBHBIE 33/1a4M | OCHOBHBIE 3a-
OpaHHBIX NIPU- | HOBHBIE yMe- | BbIe 3aJaud | C HErpyObIMH | Jaud C  OT-
POIHBIX 00- HUS, WMEIH | C HETpy- | OIIMOKaMHu, JIeTTbHBIMHU
pasioB MECTO  Tpy- | ObIMH BBITIOJIHEHBI Hecylle-
Oble OIMOKK | OIMOKaMH, | BCE 3aJaHUSA B | CTBEHHBIMU
BBHITIOJTHEHBI | IOTHOM  00B- | HEloUeTaMu,
BCE  3aJla- | eMe, HO HEKO- | BBIOJIHEHbI
HUS, HO HE B | TOpbIE C HEAO- | BCE 3aJaHus B
TTOJTHOM yeTamu MOJITHOM 00B-
o0Bbeme eme
NUMETD IIpu  peme- | Umeercs IIponemoH- IIponemoH-
HABBIKH 505071 CTaH- | MUHUMaJlb- | CTPUPOBAHBI CTPUPOBAHBI
NWJIN) JTapTHBIX 3a- | HeI Habop | 0a30BbIe HaBBIKM IIpU
BJIAAETD: Jlad HE IpO- | HABBIKOB HaBBIKM  IIPU | PELICHUHU He-
HaBBIKAMH JNEMOHCTpH- | JJIS  pelle- | PeIIeHUH CTaH- | CTaHJAPTHBIX
MOATOTOBKH poBaHbI 0a30- | HUSI  CTaH- | JAPTHBIX 33/a4 | 3a]a4 0e3
JOKYMEHTAIlM | BbIE HaBBIKH, | TAPTHBIX 3a- | C HEKOTOPBHIMU | OIMINOOK u
U, coziepxa- MMEIM MECTO | 1ay C HEKO- | HeloUeTaMu HEJI0UETOB
e ceeieHust | rpyobie TOPBIMHU
0 COCTOSIHUU OIIMOKHU HEJJI0UYeTaMU

Pedepar
TecroBbie
3a/laHus
Pacuernas
pabora (3a-
naJa)
KonTpons-
Has pabora.
Bompockr u
3a/1aHus
Ui TIPOBe-
NeHusT  3a-
gera.




OKpY Karo-11en
Cpelbl, MecTax
otbopa mpoo,
METOJIMKAX
(MeTonax)
U3MEpPEHUI

[1K-2 — Bnanenune metogamu oT6opa mpod 1 MpoBeIeHHs] XUMHKO-aHATUTHYECKOTO aHaTN3a
BPEJIHBIX BHIOPOCOB B OKPYKAIOLIYIO CPEy, TEOXUMHUECKUX UCCIIe0BaHUM, 00paboTKH, aHa-
JM3a U CUHTE3a IPOU3BOJICTBEHHOM, I10JIEBOI U 1Ta00OPaTOPHOI SKOJIOrHUECKOI HHpOpMAIHH,
METOJAMHU COCTABJIEHUS SKOJIOIMYECKHX M TEXHOTEHHBIX KapT, cOopa, 00paboTKH, CUCTEMATH-
3a1uy, aHan3a HHPopmauu, GopMupoBaHus 0a3 TaHHBIX 3arPS3HEHUS OKPYKAIOLICH
Cpezbl, METOJJaMH OLIEHKH BO3AEHCTBUS Ha OKPYXKAIOILYIO CPENy, BBISIBIATh HICTOUHUKH, BUJIbI
Y MaclITadbl TEXHOTEHHOTO BO3JICHCTBUS

3HATD: VYpoBenb 3Ha- | MuHu- YpoBeHb 3Ha- | YpOBEHb 3HA-
OCHOBHbBIC HUM HUXKE MaJIbHO [I0- | HUM B 00BbeEME, | HUE B O0B-
MPUYUHBI U3- | MUHUMAJIb- MYCTUMBIM | COOTBETCTBYIO- | €M€, COOTBET-
MeHeHUus! Gu- | HBIX TpeOOBa- | ypOBEHb eM Mpo- | CTBYIOIIEM
3UKO-XUMHYE- | HUHM, UMEIH 3HaHWH, J0- | TpaMMe MOJro- | MpOorpaMme
CKHMX CBOMCTB | MECTO Ipy- 113%11(S: () TOBKH, JIONy- | IOJITOTOBKH,
MaTepuasos, Oble OIIMOKK | MHOTO  HE- | IIEHO He- | 6e3 ommboK
W3/IeTIUi U Be- rpyoBIX CKOJIBKO  He-
IIECTB 911150 rpyObIX oOmIu-
00K
YMEThb: IIpu  pewe- | [Ipogemon- | IIpoxemon- [Iponemon-
MPOU3BOJIUTH | HUU CTaH- | CTPHUPO- CTPUPOBAHBI CTPUPOBAHBI
nabopaTopHbIe | NIapTHBIX 3a- | BAaHBI ~ OC- | BCE OCHOBHBIC | BCE  OCHOB-
HCCIeN0Ba- a4y HE TMpO- | HOBHBIC yMEHHUSA,  pe- | Hble€ YMEHHUS,
HUS, 3aMEpPbl, | AEMOHCTPU- | YMEHHUs, pe- | LIEHbl BCE OC- | PEIICHbl BCE
aQHAJIM3bl OTO- | POBAHBI  OC- | IEHBI THIO- | HOBHBIC 33/1a4M | OCHOBHBIC 3a-
OpaHHBIX NIPU- | HOBHBIE yMe- | BbIe 3aJaud | C HErpyObIMH | Jaud C  OT-
POIHBIX 00- HUS, WMEIH | C HETpy- | OIIMOKaMHu, JIeTTbHBIMHU
pasioB MECTO  Tpy- | ObIMH BBITIOJIHEHBI Hecylle-
Oble OIMOKK | OIMOKaMH, | BCE 3aJaHUSA B | CTBEHHBIMU

BBHITIOJTHEHBI | IOTHOM  00B- | HEloUYeTaMHu,

BCE  3aJa- | eMe, HO HEKO- | BBIOJIHEHBI

HUS, HO HE B | TOpbIE€ C HEHO- | BCE 3aJaHus B

TTOJTHOM yeTamu MOJITHOM 00B-

o0Bbeme eMe
NUMETD IIpu  peme- | Umeercs IIponemoH- IIponemoH-
HABBIKH 505071 CTaH- | MUHUMaJlb- | CTPUPOBAHBI CTPUPOBAHBI
NWJIN) JTapTHBIX 3a- | HeI Habop | 0a30BbIe HaBBIKM IIPU
BJIAAETD: Jlad HE IpO- | HABBIKOB HaBBIKM  IIPH | PELICHUHU He-
HaBBIKAMH JNEMOHCTpH- | JJIS  pelle- | PelIeHUH CTaH- | CTaHJAPTHBIX
MPOBEACHUS poBaHbI 0a30- | HUSI ~ CTaH- | JAPTHBIX 3334 | 3a]a4 0e3
IKOJIOTHYe- BbIE HABBIKH, | TAPTHBIX 3a- | C HEKOTOPHIMH | OIIHOOK u
CKOT'O aHajiu3a | UMEJIM MECTO | Jad C HEKO- | HeI0UeTaMHU HEJI0UETOB
MTOATOTOBKH rpyOsnie TOPBIMU
MIPOU3BOJICTBA | OMIMOKH HEJI0UYeTaMU

Pedepar
TecroBbie
3a/laHus
PacueTnas
pabora (3a-
JaJa)
KonTtposs-
Has pabora
Bompocer u
3a/1aHus
IUI  TIPOBe-
JeHus  3a-
qyera




K BBIIIYCKY HO-
BOM MPOJTyK-
JE8%07%)

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI WJIM HHbIE MaTepPUAJIbl, HEOOXOIAUMBIE IS
OLICHKHU 3HAHUH, YMEHM i, XapaKTepu3yUuX 3Tanbl GopMUPOBaHNS KOMIIETEHIIUI B NPO-

uecce ocsoenus OIIOII BO

7.3.1. TemsI pedepaton

1. O6paboTKa pe3yabTaToOB KCIIEPUMEHTAIBHBIX UCCIEAOBAHUHN (PU3MKO-XMMUYECKOTO aHAIN3a
2. BpiOop MeTona aHanu3a, CXeMbl ¥ METOAMKY IIPUMEHHUTENBHO K 00beKTy aHanu3a. Kpurepun

BbIOOpa, MpaBuiia 0Tdopa mpoo.
3. XeMoMeTpHKa U MJIaHUPOBAaHHE IKCIIEPUMEHTA.
4. Tumbl peakiuii 1 OpraHMYECKrUe PeareHThl B abCOPOIIMOHHON CIEKTPO(HOTOMEPHH.
5. CnextpodoToMeTpruIecKOe TUTPOBAHHUE.
6
7

. Bnmsnue paznumuHbix (akTOpOB Ha TOYHOCTH TUIAMEHHO - (DOTOMETPUYECKUX U3MEPECHUH.

. @iryopuMeTpHs — SKCIIPECCHBIN METOJ| ONIPENETICHUS KA4ECTBA CEIbCKOX0351CTBEHHON

MPOIYKIIUH

8. DIeKTpOXMMHUYECKHE METO bl UCCIIE0OBAHUI B 9KOJIOTUHU U IPUPOIONOIb30BAHUH,
TpeOOBaHUS K HUM

9. KonaykroMmeTpuyeckuil MeToJ| onpeeseHHsl BIaKHOCTH 110YB U O0IIEel COJIeHOCTH
ITOYBEHHBIX BOJ|

10. KynoHomeTpuueckuil aHainu3 U ero NpMMEHEHHs! B 9KOJIOTHYECKOM MOHUTOPUHTE

11. AMnepoMeTpuuecKoe TUTPOBAHUE B CEIbCKOXO035HCTBEHHOM aHAIHN3€

12. Tlonsiporpaduueckre METOAb! UCCIAEIOBAHUN B B 3KOJIOIMYECKOM MOHUTOPHHIE

13. Xpomarorpaduyeckre METObI HCCICTOBAHUN B aHATH3E MUALIEBBIX TPOIYKTOB

14. Nonnas xpomarorpadus B aHan3e 00bEKTOB OKPYKAOIIEH Cpe/Ib

15 BricokoaddexTHBHAS KUAKOCTHAS XpoMaTorpaduss U ee IPUMEHEHUE B aHAIN3€ PACTH-
TEJbHBIX MPO0 HA COEpKAHUE OPTaHUUECKUX COCTMHEHUIN

16. I'mOpuaHbIe METOBI aHATH3a B arpPOIKOJIOTUIECKOM MOHUTOPHHTE

17. ’HHOBaIIMOHHBIE METO/IbI UCCIIEOBAHHUH B arpOIKOJIOTUI

18. ABTOMaTH3aMs B arPOXUMHYECKOM aHAJIN3E

19. Ilpumenenune mero1oB PXMA B KpUMHHATMCTHYECKOM SKCIIEPTH3E.

20. [Tpumenenne ®XMA mnpH pacciael0BaHUU YKOJOTHUECKUX MPECTYIUIEHU I

21. NndpakpacHasi CIEKTPOCKOIINS B aHAJTIM3€ CEIbCKOX03IHCTBEHHOM MPOAYKIINU

22. Pentrenoda3oBblif 1 peHTT€HOCTPYKTYPHBIHM aHAJIN3 B arpO3KOJIOTUU

23. PeHTreHo-(u1yopeclieHTHbII aHaIu3 B aHAJIN3€e OMOJIOTHYECKUX 0OBEKTOB

24. Un¢pakpacHast CIEKTPOMETPHsI B aHAJIN3€ OMOJIOTHYECKUX 00BEKTOB

25. SIMP cnekTpockonus B paclIM(ppOoBKe CTPYKTYPHI CII0KHBIX OPraHUYECKHUX BEIIECTB.

7.3.2 3agaHus 119 KOHTPOJIbHBIX padoT

KonTponbhas pabota
10 NEKTPOXMMUYECKUM METO/IaM aHaIn3a

1. Paccunraiite koHneHTparnmio pactsopa HCI, ecnu mpu KOHIYKTOMETPHYECKOM TUTPOBA-

HuM 50 mi storo pactBopa 0,011 pactBopom NaOH 6butn osydeHsl cieayronye JaHHbIe:

Vi, MIT 0 2 4 6 8 10

R, Om 664 915 1490 1580 1010 740
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2. Hanpspkenue BogopoHO—KaTOMeNbHOM ransBannyeckoi renu npu 28 °C pasuo 0,580 B.
Brrunciite KOHLIEHTpaUMiO HOHOB Bofopoaa u pH pacteopa.

3. Kakue 31eKTpo/ibl UCIONIB3YIOT AJISl ONpeNeeHUs] OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
MOTEHIIMAaTa TOYBEHHOU BRITSHKKH? COCTaBbTE CXEMY raJIbBAHHYECKOH eI, YKAKUTE PEaKTHUBHI,
000pyTI0BaHUE U ATAIbI paOOTHI.

KonrponsHas pabora
IO CTIEKTPaIbHBIM METOJaM aHaIN3a

1. AToMHO-2a0COPOIIMOHHBIN CIIEKTPATbHBIA aHAINU3 MIOYBEHHON BBITSKKH JIJISI ONIPEICTICHHS
noaBmxkHBIX (opm ceuHa (1), menu (I1), muHKa: cynHOCTH METOA, 00OPYAOBAHHE, XO/1 BBITTOJ-
HEHHS pabOTHI.

2. Be16op cBeroduiabTpa npu HOTOMETPUUECKOM OIPEIeICHIN MapraHiia.

3. [y mocTpoeHusi rpaAyHpOBOYHOTO rpaduka Mpu TYpOUAUMETPUYECKOM ONpEACICHUN
XJIOpa B BOJIE MOJIYYEHBI CIEAYIOLIUE TaHHBIE:

Terr, mr/em®: 6x10°  9x1073 12x1073 15x10°  18x10°®
D: 0,05 0,075 0,10 0,125 0,15
Haiitu coneprxanue xnopa B 1 11 Boasl, eciu Dy Boas! 0,11.

KonrponsHas pabora
0 XpoMaTorpaguueckuM MeTOoJaM aHalu3a

1. Onumure MeTonuKy moAroToBku annonuta AB-17 k pabore. Uto Takoe coneBas ¢popma
nonnta? Kak nepeBecTy aHHOHUT B XJIOPUAHYIO hopMy?

2. [lpu pa3neneHuy pTyTH, KaAMUS ¥ MEJIM Ha MEJUTI0I03¢ KO (OUIIMEHTHI IBUKCHHS OKa-
3aJIUCh CIEAYIOIUMHU:

Rf(Hg)=1,00 R¢(Cd)=0,82 Rf(Cu)=0,92.
HaiiTi myT nBU>KeHUs KaX10ro HoHa, eciii (GpoHT umoeHTta 15 cm. M3o0pasute xpomaro-

rpaMMy, yKa3aB Ha Hel I0JIO’KEHUE KaX/10r0 HOHA.

3. Kakoii ra3-HocuTellb Hanbojee MUPOKO MPUMEHSETCS B Ta30Boi xpomartorpaduu? Ilo-
ACHUTE, movyemy. J{aiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY UCIOJIB3YEMBIX Ta30B-HOCUTEIEH.

7.3.4 KoMILIeKT 3aaa4 U 3a0aHUl

KomnuiekT 3agannii 1y1s1 BbINOJIHEHUSI PACYETHOMH padoThl
[Ipumep 1o Teme «IIEKTPOXUMUYECKHE METO/IbI aHATTU3a»

Bapuanm 1
1. CocTaBUTh raJIbBaHUYECKYIO LIETb IS ONpeeNIeHHs] KOHIIEHTPAllui HOHOB KaJIHsl TOTEH-
[IUOMETPUIECKUM METO/IOM. YKa3aTh PEaKTUBBI, 000PYAOBaHHE, ITAIBI PaOOTHI.
2. Paccunrate koHueHTpauio Cl” B pacTBope, eciiu Xa0pcepeOpsHblii 37eKTPo, Iorpy-
’KEHHBII B pacTBop, umeeT notenman 208 mB (¢’ = 290 mB).

Bapuanm 2
1. Paccuuraiite pH pactBopa, €ciii NOTEHIMAI CTEKJISTHHOTO 3JIEKTPO/1a 10 OTHOIIEHHUIO K
xJyiopcepedbpsiHoMy paBeH: ¢ = —133 mB. CtannapTHBIN 3JIEKTPOAHBIN MOTEHIMAT XJI0pcepeops-
HOTO: ¢’y = 201 mB. IoTeHunan CTEKISHHOTO JIEKTPOAA MO0 OTHOILIEHHIO K XJI0pcepeOpsHOMY
B M30MOTCHIIMATIBHOI TOYKe paBeH: O. = —33 mB (pH, = 3,28).
2. Paccunraiite yaenbHyo aJiekTpuueckyro nmposoaumocts 0,011 pactBopa KCI.
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7.3.5 TecToBBIC 3aJaHUA

Bapuant tecToBOTO 3a/1aHM, OXBATHIBAIOIETO BECh KYpC MPUBEICH HUXKE.
1. Cpennee 3HaueHue U3MeEPsIeMON BEIHUMHBI OIIpeessieTcs no popmyie:

/ - 2
a) Si = _iEO: 2 ,
2x; .
0) X = o
B) SX:\/_E .
2. OTtkI0OHEHHuE OT cpeaHero aprudmMeTndecKkoro (a0CoM0THAS OMMOKa) onpeaenseTcs mo GopMmyie:
a) di =X;i— X,
6) X= in ;

_ Si
B)Sx—\/—ﬁ.

3. CpenHee OTKIIOHEHHE OTIpEACIsIeTCs 0 hopmyre:
a) di= Xi-X
6) dcp _+E(x:l x) . ’
B) dep =+ ———— Gl

X
4. Cpennsisi KBapaTuyHas ONIMOKa H3MEPEHUs ONpeAeIsaeTcs Mo GopMyie:
Z (xi—x)

a)dcp:iT;
0) di = Xi-X ;
B)Si=—vi2(xi—x)2_

n
5. ducnepcus cpeHel KBaapaTuiuHON onpeenseTcs mo popmye:

_ Si.
a) Sx = N
0) Sx=Si ;
B) dep= £+
6. I'py0boe oTkI0HEHUE ompeaenseTcs no popmyie:
a) di = Xi-X ;
0) depm>3Sx;
B) dcp — +Z(xl x)

7. BeposiTHast OTHOCHUTEIIbHAS TIOTPEIIHOCT OMPEEseTcs 1o hopMyie:
8. MeTo/bl aHaM3a, B KOTOPBIX UCHOIB3YIOT peaKLMU HEHTpaiu3alnuu, OKUCINTEIbHO-BOCCTa-
HOBUTEJIbHBIE, KOMIUIEKCOOOpAa30BaHUs Ha3bIBAIOTCS:
a) pu3nYeCKUMH;

0) MHCTPYMEHTAJbHBIMU;

B) XHMHUYECKUMU
9. MeTtozp! aHa/IM3a, OCHOBAHHbIE HAa UACHTU(DUKAIIMN SMUCCUOHHBIX WM a0COPOLIMOHHBIX
CIIEKTPOB HCCIIElyEMOI0 BELIECTBA HAa3bIBAIOTCA:

a) CIIEKTPaJIbHBIMU;

0) 2NEKTPOXUMHUYECKUMU;

B) XpomartorpadpudeckumMu
10. MeTozp! aHanM3a, OCHOBaHHbIE HA PETUCTPALIUH SJIEKTPOXUMHUYECKUX ITapaMeTpOB OIpeie-
JISIEMOTO BEIECTBA HA3bIBAIOTCS:

a) CIIEKTPAJIbHBIMU;

0) PIEKTPOXUMHIECCKUMHU;

B) XpoMaTorpapuuecKuMu

Z(xi—x)
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11. B ocHOBE MOTEHIIMOMETPUUECKOTO METO/1a AHATN3A JICIKUT:
a) perucTpanus EeKTPOAHOTO MOTSHIIMANIA HITH HAIIPSDKEHUS B LICTIH;
0) perucTpanus KOJIM4ecTBa JIEKTPUIECTBA, U3PACX00BAHHOTO IPHU BBIJICICHUN BEUIECTBA B
IIPOLIECCE DIIEKTPOIN3A;
B) perucTpanus yJaelabHO! JIEKTPUIECKOM MPOBOAUMOCTH HIIM COIIPOTUBICHUS
12. MeTo/1, OCHOBaHHBIM Ha ONPEIECTICHUN CO/ICPKAHUS BEILIECTBA B aHAIIM3UPYEMOU ITpode 1o
BEJIMUMHE €€ JIEKTPUUECKOM MPOBOIMMOCTH HA3bIBACTCS:
a) KyJIOHOMETPUUECKUM;
0) KOHIYKTOMETPHUYECCKUM;
B) CHEKTPAJIbHBIM
13. Mertoa, B OCHOBE KOTOPOTO JISKHUT U3MEPEHUE MOTEHIMAIIA 3JIEKTPO/Ia, IOTPY>KEHHOTO B
aHaU3UPYEMBbIil pacTBOp, Ha3bIBACTCS:
a) KOHTYKTOMETPUUYECKUM;
0) KyJIOHOMETPHUYECKUM;
B) IOTEHIIUOMETPUUECKUM
14. Meroa, n3y4armuii 3aBUCUMOCTh CHITBI TP Y3HNOHHOTO TOKA OT HAJIaraeéMoro Ha AJIEKTPO-
XUMHUYECKYIO STYEHKY BHEIIHEro HapsHKEeHUs IpY IPOBECHHUH MPoliecca dJIEKTPOIn3a, Ha3blBa-
eTcsl:
a) BOJIbTAMIIEPOMETPUUECKUM METOAO0M;
0) mosnsiporpau4ECKUM METOIOM;
B) CIIEKTPaJIbHBIM METOJIOM
15. BennunHa, paBHasi OTHOIICHUIO M3MEHEHHS aHATUTHYECKOTO CUTHAJIA K M3MEHEHHUIO KOHIICH-
Tpaluy ONpPeaesIIeMOro KOMIIOHEHTA Ha3bIBACTCS
a) K03 (pUIIMEHTOM MPETIOMIICHHUS,
0) K03 HUITUEHTOM TTOTPEITHOCTH;
B) KO3 (OUIIMEHTOM YyBCTBUTEIHLHOCTH
16. MuHuManbHOE COZIepKaHue ONPeAeNieMOro KOMIIOHEHTa B aHAJIM3UPYEMOii pode, KOTopoe
MOYXET OBITh OOHAPYKEHO TAaHHBIM METOJIOM C 33JaHHOM BEPOSTHOCTHIO XapaKTEPU3YETCS:
a) KOHIIEHTpAallUel BellecTBa;
0) npenenoM 0OHapyKEHUS;
B) K03()(PUIIUEHTOM YyBCTBUTEILHOCTH
17. Inst u3MepeHus pe1oKC-NOTEHIIMAJIa B KAYE€CTBE MHIMKATOPHOTO UCIIOIB3YETCS JIEKTPO:
1) arOMUHHUEBBIN;
2) BOJIOPOHBIIA;
3) IIaTUHOBBIN;
4) xene3HbIH.
18. CTeksiHHBIN JeKTPO/I, JUIUTEIbHOE BpeMs BbIIepKaHHbBIN B BOjie, 00J1aaeT BOJOPOJHOM
byHKIMEN u nucnonszyercs 1 uzmepenus pH 0e3 nonoiaHuTensHOM 00paboTKU B cpelax:
1) HeHTpaIbHBIX;
2) CUITbHOKUCIIBIX;
3) CUIBHOIIETOYHBIX;
4) HeT BEpHOr'oO OTBETA.
19 Ilepen npoBeeHHEM U3MEPEHUH CTEKIISTHHBIM JIEKTPO] KATHOPYIOT MO ... PAacTBOPaM.
20. ITepen skcrmyaTanueil MHIAKATOPHBIN MApUK CTEKIITHHOTO AJIEKTPO/Ia BBIMAYHBAIOT B!
1) 0,11 pacTBOpE CONSAHOM KUCIIOTBI;
2) 0,11 pacTBOpE MIEIOYH;
3) pa36aBiieHHOM pacTBOPEXJIOPUIA HATPHUS;
4) KOHIICHTPUPOBAHHOM PACTBOPE XJIOPUA HATPHSI.
21. [loTeHmOMETpUYECKUI aHATTN3 HE UCTIOIb3YETCsl B arpOXUMHHM U TIOYBOBEICHUH JUIsI OTIpe-
JIEJICHUS:
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1) oOmieit KMCIOTHOCTH MMOYBEHHBIX PACTBOPOB;
2) HUTPAT-UOHOB B IIOYBEHHOW BBITSIKKE;

3) copepxaHHsI HOHOB KaJIbILINS;

4) copep>kaHUsS MOHOB aMMOHWUS, KaJUs.

22. PacTtBOpHI cO 3HaueHUsAMHU pH, paBHBIMHU:
1. 1.68;2. 4.01;3. 6.86;4. 9.18; Ha3BIBAIOTCH ... ....uvvvnnnnnnn.
23. IloreHuuan nIaTUHOBOT'O 3JIEKTPOa 3aBUCHUT OT:
1) KOHIIEHTpaM¥ HOHOB BOJIOPO/IA;
2) COOTHOIIIEHUS KOHIICHTPAIIMU OKUCICHHONW U BOCCTAHOBIICHHOU (JOPM OIpeensieMoro Berie-
CTBa;
3) KOHIICHTpAIUU OKHCICHHOW (DOPMEBI BEIIIECTBA;
4) KOHLIEHTPALIUK BOCCTAHOBJICHHON ()OPMBI BEIIECTBA.
24. MeTtogamMy KOHIYKTOMETPUH MO>KHO aHAIM3UPOBAThH TOJIBKO BEIIECTBA, SBISIOIIUECS:
1) nudnexkTpuKamu;
2) BNEKTPOIUTAMU;
3) BBICOKO-MOJIEKYJIIPHBIMH;
4) KOJIIOMIaMHU.
25. B sueliky ¢ 37eKTpoJaMH MOMEIIAI0T aHaTU3UPYEMBIN PacTBOP, AYEHKY MOMEIIAI0T Ha Mar-
HUTHYIO MEUIAJIKY U TUTPYIOT IPU:
1) KOHAYKTOMETpUH;
2) npsiMOi KOHJIYKTOMETPHUH;
3) KOHAYKTOMETPUYECKOM TUTPOBAHUU;
4) NOTEeHLIMOMETPUU.
43. B MeToJie KOHAYKTOMETPUYECKOTO TUTPOBAHUS HE HCIIOIB3YIOT PEAKIIUIO:
1)uzoTonHoro ooOMeHa;
2)HeUTpaau3amm;
3)ocaxnenus;
4) KoMIUIeKCOOOpa30BaHMS.
26. CyurHoCcTh KOHAYKTOMETPUYECKOTO METO/1a aHAJIN3a 3aBUCHUT OT
a) pa3IMYHON COCOOHOCTH BelIecTBa K COpOLUY;
0) MPUHIIUTIA U3MEPEHHS DIIEKTPOIPOBOTHOCTH;
B) M3MEPEHHs yIJia BpalleHus
27. Ilpsamast KOHIYKTOMETpHsI OCHOBaHa Ha
a) HeNocpeJCTBEHHOM M3MEPEHHUH JIEKTPOIIPOBOIHOCTH MCCIIEyEMOr0 PacTBOpa;
0) ompeieNieHnn COAepKaHUs BEIIeCTBA 0 BPEMEHU TUTPOBAHUS;
B) WM3MEPEHHUH YIiia BpaIlEeHUs MIOCKOCTH MOJIIPU30BAaHHOIO CBETA
28.Touka HKBUBAJIEHTHOCTH NMPH KOHAYKTOMETPUIECKOM TUTPOBAHUH OTPEICISCTCS:
a) M0 PE3KOMY M3MEHEHHIO 3JIEKTPOIIPOBOIHOCTU M CONPOTUBIICHHUS B PaCTBOPE;
0) 10 U3MEHEHMIO COJIEpKaHUs BEIIECTBA B PACTBOPE;
B) 10 PE3KOMY M3MEHEHUIO COIIPOTUBIICHHS B PACTBOPE
29. Y nenbHas 3JIEKTPOIPOBOTHOCTH 0003HAYACTCS
a)C
0) A
B) X
30. Enununa uaMepeHus yAeabHON 3JIeKTPOIPOBOAHOCTH:
a)T /oM,
0) kBT;
B) CM (cumeHc)
31. BosbramnepoMeTpudeckii METO/ aHAJIN3a OCHOBAH Ha!
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1) u3MepeHnH KOJIM4ecTBa dJIEKTPHUIECTBA;
2) ruapoIu3e;
3) UCTIOIB30BAaHUU SIBJIICHUS MOJIAPU3ALUU MUKPOIIEKTPOAA, OTYYEHUU U UHTEPIPETAINH 10~
JSIPU3AUOHHBIX KPUBBIX;
4) u3MepeHuu IEKTPUUECKON MPOBOJIUMOCTH PACTBOPOB.
3L [IpeumymiecTBO CIEKTPOPOTOMETPUH TIEepe POTOKOIOPUMETPUEH COCTOUT:
1) B cnekTpodoToMEeTprH He TpeOyeTCsl CTporoe coOII0ieHue NMOCTossHCTBA pHananusupyemoro
pacTBopa;
2) cnekTpodoToMeTpHs 0OecIeuyrBaeT 00Jiee BHICOKYIO YYBCTBUTEIBHOCTh U TOYHOCTH OIpeIene-
HUH;
3) B ciekTpooTOMETpHH HE TpeOyeTcss M30BITOK J00ABISIEMOTO pearcHTa;
4) B ciekTpooTOMETpHH HE TPEOYETCsl KOIMYESCTBEHHOTO TIEPEBO/Ia OIIPEACIIIEMOT0 KOMITOHEHTA
B CBETOIOIJIOMIAIOIIEE COSIMHEHHE.
32. ®oToMeTpUYECKHUE METO/Ibl aHAIN3a OCHOBAHBI:
1) Ha U30KMpaTEIHHOM MOIJIOIIEHUN CBETa PACTBOPAMHU aHAIU3UPYEMBIX
COCIMHECHU;
2) HA OTpa)KEHUU CBETa PACTBOPAMU aHAIU3UPYEMBIX COCTUHEHUN;
3) Ha CBEYEHUH, BEI3BAHHBIM IIEPEXO0JIOM HJIEKTPOHA B BO30YKIEHHOE COCTOSHUE,
4) Ha U3Ty4YEHUHN aTOMOB, COJIEPXKALIUXCS B aHATH3UPYEMOM 00paslie.
33. MosipHbIil TOKa3aTelb MOTJIOMICHHS HE 3aBHUCHT:
1) oT mpUpOABI BEIIECTBA;
2) OT JUIMHBI BOJIHBI IIOTJIOLIAEMOI0 CBETA;
3) OT KOHIEHTPAIMU PACTBOPA MOTJIONIAIOIIETO CBET COCTUHEHUS;
4) OT cTeneHN MOHOXPOMATUYHOCTH TOTJIOIIAEMOTO CBETA.
34. CnexTpodoToMeTpHUECKU METO/T aHAlIU3a OT (POTOKOIOPUMETPUUECKOTO METO/Ia OTIINYa-
eTcsl:
1) cnexTpooTOMETpHUECKUIA aHAIM3 OCHOBAH Ha MOTJIOMIEHUH MOJIM-XPOMATUUCKOTO CBETA;
2) ciekTpo(hOTOMETPUIECKUI aHATIM3 OCHOBAH Ha MOTJIOIEHUMMOHO-XPOMAaTHIECKOTO CBETA;
3) HuueMm;
4) B cieKTpo(pOTOMETPUIECKOM aHAIH3e 00XO0IATCA O€3 HCITOIB30BAHUS
CBETO(MIBTPA WIM MOHOXPOMATOPA.
35. CrexTpsl MOTJIOMICHHS - 3TO:
1) rpaduueckoe n300paXkeHUe MOTTIONAeMON CBETOBON SHEPTUU T10 JUTMHAM BOJIH;
2) rpadudeckoe n300paKeHUe pacipeiesIeHUs U3Iy4aeMO CBETOBOM SHEPTUH 10 JTUHAM BOJIH;
3) rpaduyeckoe u300paxeHne pacnpeaeaeHns KOHIIEHTPALUU ONPeeieMOro BelecTBa Mo
JUTMHAM BOJTH;
4) rpaduueckoe n300paskeHNe pacipeeIeHUs TOJILIMHBI CBETONOTIIONIAIONIET0 pacTBOpa Mo
JUTMHAM BOJTH.
36. IHTEeHCUBHOCTB MOJIOCH MOTJIOLIEHUS, XapaKTepu3yeMas 3HaUeHHEeM €, 3aBUCHT OT:
1) BpemeHuU npeObIBaHMS YaCTHIIbI B BO30YKIECHHOM COCTOSTHUY;
2) yucna NorjouarIuX YacTHUll;
3) BEpOSATHOCTHU IE€PEX0/ia BAJICHTHOI'O 3JIEKTPOHA U3 OCHOBHOT'O B BO30YXI€HHOE COCTOSIHUE;
4) 3acesIeHHOCTH YPOBHS 3JIEKTPOHAMH, UCXOAHOT'O JUISl 3TOr0 epexoa;
37. Pa3mepHOCTb MOJISIPHOTO KO3(PPHUIMEHTA MOTIOUICHHUS:
1) 1 ¢ MOJB * cM
2) 1t e Monpt e cM
3) 1+ Monpt e cmt
4) 11 » MoMB * cMt
38. Meron 106aBOK UCTIONIB3YIOT:
1) u1st ycTpaHEHUsT METIArOIIETo BIUSHUS IIOCTOPOHHHUX MPHUMECEH;
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2) 11st OTIpeICICHHS] BRBICOKMX KOHIICHTPAIIHIA;
3) B citydae HECOOTIOACHUSI OCHOBHOTO 3aKOHA CBETOIOTIIONICHUS;
4) nyist onpeeNieHns HU3KUX KOHIEHTPaIUH.
39. MoHoxpoMaTopoM (aHaJIU3aTOPOM YaCTOTHI ) B IPUOOPAX, UCHOIB3YEMBIX B CIIEKTPO(POTO-
METpPUU, MOTYT CIYKUTb:
1) doTosrnemenT;
2) uH3a;
3) cBeTOpHUIBTP;
4) npuzma.
40. MoHoxpomaTopoM (aHanu3aTopoM 4acToThl) B hotomerpe KDK-2 ciyxwur:
1) doroanemenr;
2) nuH3a;
3) cBeToUIBTP;
4) nudpakIHOHHAS PEUIETKA.
41. Ilpu coOnroaeHH OCHOBHOT'O 3aKOHA CBETOIOTJIONIECHHUS 3HAaUeHUE TAaHT'€HCa yTla HAaKJIOHA
npsimoii D ot ¢ 3aBucuT OT:
1) nuamasoHa KOHIICHTpAIHii;
2) 3HAYCHHS MOJISIPHOTO [TOKA3aTelisi MOTJIOIICHHUS;
3) TONIIMHBI MOTJIOMIAOLIETO CIIOS;
4) He 3aBUCUT OT NEPEUUCIIEHHBIX (PAaKTOPOB.
42. ®OTO’JAEMEHT — 3TO YCTPONCTBO, KOTOPOE:
1) paccenBaeT CBETOBOM MOTOK;
2) mpeoOpa3zyeT CBETOBOM MOTOK;
3) oTpaxkaeT CBETOBOI MOTOK;
4) moTNoLIAET CBETOBOM MOTOK.
43. MonexyJibl BelleCTBa B KOHACHCUPOBAHHOM COCTOSIHUM UMEIOT:
1) cnexkTp ¢ MHUPOKOH MOJIOCOIH;
2) nuHEeW4aThIi CIEKTD;
3) CHEeKTp ¢ TOHKOW CTPYKTYpOI Ha OCHOBHOI1 MOJIOCE;
4) CIUTOIIHOM CIIEKTP.
44. DMHCCUOHHBIN CHEKTp aToMa MPeACTaBIsAET COOO:
1) HaOop y3KUX JINHUI;
2) HaOop MIUPOKUX MOJIOC;
3) KOMOMHAIMIO Y3KUX TIOJIOC M IIUPOKUX JIMHUIA;
4) HenpepbIBHYIO KPUBYIO C MAKCUMYMaMH.
45. AHaNIUTHYECKUM CUTHAJIOM IIPU MTPOBEIEHUU KaU€CTBEHHOTO aTOMHO - SMUCCHOHHOTO aHa-
Ju3a SBISAETCS:
1) AMHBI BOJH CIIEKTPAIbHBIX JTUHUM;
2) UHTEHCUBHOCTb CIIEKTPATbHBIX JTUHUL;
3) muMpuHa CIeKTpaIbHBIX JTUHUI;
4) paccTOsIHUE MEXy CIIEKTPaIbHBIMHU JTUHUSIMHU.
46. DMUCCUOHHBIN CIIEKTP aTOMOB KaKOTO 3JIEMEHTA COACPIKUT OOJIbIIIEe YHCIIO JIMHUM:
1) muTus;
2) HaTpus;
3) cTpoHLUS;
4) xxenesa.
47. HarpeB aHanu3upyeMoro oopasiia 10 BHICOKOH TeMIepaTypbl B METOJI€ aTOMHO-3MHUCCHOH-
HOM CIIEKTPOCKOINUU UCTIOIB3YETCS:
1) ToaBKO J1 €r0 aTOMHU3AIUK;
2) TONBKO AJI1 MOHU3AIMH aTOMOB;
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3) TOJIBKO 117151 BO3OY)KICHHS aTOMOB;

4) nnst aTOMU3ALMHU C MTOCIEeYIONEH HOHU3AIMEN aTOMOB.

48. AHANIUTUYECKUM CUTHAJIOM IIPU [IPOBEJICHUN KaU€CTBEHHOT0 aTOMHO - aOCOpOLIMOHHOTO
aHaJmn3a sBJISICTCS:

1) AMHBI BOJH CIIEKTPAIbHBIX JTUHHI;

2) MHTEHCUBHOCTb CIEKTPAJIbHBIX JIUHUM;

3) mupHrHA CIIEKTPAIBHBIX JIMHUM;

4) paccTosiHUE MEXAY CIIEKTPATbHBIMU JTUHUSMHU.

49. CreKkTpanbHYyIO JIMHHUIO, BOSHUKAIOUIYIO ITPH UCITYCKAaHUH, Ha3bIBAIOT

50. AHATUTUYECKUM CUTHAJIOM IIPU IIPOBEIEHUH KOJUYECTBEHHOTO aTOMHO-3MHUCCUOHHOTO aHa-
Jn3a SBISeTCS:

1) mIMHBI BOJH CHEKTPAIbHBIX JIMHUM;

2) UHTEHCUBHOCTb CIEKTPAJIbHBIX JTUHUML;

3) muMpHHA CIIEKTPaIbHbBIX JUHUM;

4) paccrosiHUE MEXKAY CIIEKTPAIbHBIMU JIMHUSMHU.

50. B ocHOBE KOJMYECTBEHHOTO aHAIM3a METOIOM (POTOMETPUU TUIAMEHH  JICKUT YpPaBHCHHE:
DI =lc; 2) | = loec;

3) I =aec’; 4) 1 = lo/gec.

51 Y1BepxaeHue, COOTBETCTBYIOIIEE IIEPBOMY MPABUITY Y OJIIIIA:

1) u3ny4eHne UCTOYHUKA JIOJDKHO TOYHO COOTBETCTBOBATH JIJTMHE BOJTHBI aHATUTUYECKOM CIIEK-
TpaJIbHOM JIMHUY;

2) UCTOYHUK U3JIYYCHHS JOJKEH UMETh JIMHEHYAThIN CIIEKTP;

3) UCTOYHUK U3TYYCHHUSI IOJDKEH UMETh CIUIOUTHON CIEKTD;

4) mMpuHa CEeKTPaIbHON JIMHUA UCTOYHUKA JTOJDKHA OBITh BJBOE YK€ IIUPUHBI JIMHUU OIpEJie-
JISIEMOTO AJIEMEHTA.

52. YTBepkIeHne, COOTBETCTBYIOIIEE BTOPOMY MPABMITY Y OJIIIIA:

1) mupuHa CieKTpaIbHOU JTMHUM UCTOYHUKA JOJKHA OBITH BIBOE YK€ HIMPUHBI TUHUH OIpeie-
JIIEMOTO AJIEMEHTA;

2) UICTOYHUK U3ITyYEHUS JOJDKEH UMETh JIMHEHYAThIi CIIEKTp;

3) UCTOYHMK U3ITYYEHHUSI TOJKEH UMETh CIUIOITHOM CIIEKTD;

4) u3nydeHue UCTOYHHKA JIOJDKHO TOYHO COOTBETCTBOBATH JJIMHE BOJHBI aHATUTHUYECKOM CTIeK-
TPAJIbHOW JINHUU.

53. Metox AAC ocHOBaH Ha:

1) u3MepeHNH MOTJIONIEHHUSI PE30HAHCHOTO U3JTYUYCHUsI aTOMaMU OMPEACIIIEMOT0 dJIEMEHTa;

2) u3MepeHN UHTEHCUBHOCTH U3ITy4€HUs CBETa BO30YK/IEHHBIMU aTOMaMH;

3) uU3MepeHUH UHTEHCUBHOCTH M3JTyYEHUsI CBETa HOHU3UPOBAHHBIMU aTOMaMU;

4) u3MepeHNH UHTEHCUBHOCTH U3ITyYEHUS CBETa HOHH3UPOBAHHBIMU MOJIEKYTAMH.

54. KpuBas, uzoOpaxamolas 3aBUCUMOCTh KOHIICHTPAlMH COCIWHEHUM, BEIXOISIIUX U3
KOJIOHKH C TTOTOKOM TOJIBMKHOM (ha3bl, OT BpEMEHH C MOMEHTA Hauala pa3/ielIeHUus 3TO

55. B ocHOBe pa3zeneHus MeToAaMH aicopOLMOHHON XpoMaTorpaduu JexKuT:
1) agcopOmus;
2) abcopbrus;
3) copOrmusi;
4) necopOrus.
56. ®uznueckas acopOIHs OT XUMUYECKON OTINYAETCH. ..
1) BBICOKMM TEIUIOBBIM 3(PPEKTOM 1 HEOOPATUMOCTHIO;

2) BBICOKHM TEIJIOBBIM 3(P(HEKTOM 1 00paTUMOCTHIO;
3) HEBBICOKUM TEIUIOBBIM 3(PPEKTOM 1 HEOOPaTUMOCTBIO;
4) HEBBICOKMM TEIUIOBBIM 3(pPEeKTOM U 00paTUMOCTHIO;
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57. PaznuuHas crmiocoOHOCTh BEIIECTB K aJICOPOIMH HCTIONB3YETCS B
1) nonsiporpadumu;
2) Tomorpaduu;
3) penrreHorpaduy;
4) xpomatorpaduu
58. BemiecTBo, Ha MOBEPXHOCTH KOTOPOT'O MPOUCXOJUT Pa3/ieieHNe U KOHIICHTPUPOBAHUE aHAa-
JN3UPYEMBIX BEIIECTB B METO/I€ XpoMaTorpaduu, Ha3bIBaeTCs:
1) copOar;
2)copOTHB;
3)copbeHT;
4)3711I0€HT

59. B ra30xuIKoCTHOM Xpomarorpaduu HEMOABIKHAS U OJBMKHAS (pa3a COOTBETCTEHHO:

1) CopOeHT — ras, 3JII0eHT-Ta3;

2) CopOeHT — ra3, 3II0eHT-KUIKOCTh;

3) CopOeHT — KUIKOCTh, IIFOCHT-Ta3;

4) CopOeHT —KHJIKOCTb, HTIOEHT —KHUJIKOCTb;
60. IIpoOy HenpepbIBHO 100ABISIOT B CUCTEMY IIPU XpoMaTorpaduu

1) BertecuurenbHoI;
2) OpoHTAIbHOM;
3) DtoeHTHOMT;
4) Bce BapuaHThI

7.3.6. Boipochl 1 3a1aHus 1JIS1 IPOBEACHHUS MPOMEKYTOUYHOT0 KOHTPOJIS 3a4€eTa)

Komnerenuusi: Branenne 0a30BbIMU 3HAHUSIMHU (YHIAMEHTAIBHBIX Pa3/ieiioB (U3UKH,
XMMHUH U OMOJIOTHH B 00beMe, HEOOXOMMOM JIJIsl OCBOCHHS (PU3NYECKUX, XUMUICCKUX U OHOJIO-
TMYECKHX OCHOB B 9KOJIOTUH M HPHPOIOIOIH30BAHNHN; METOIAMU XUMHYECKOTO aHA3a, 3HAHH-
SIMH O COBPEMEHHBIX JMHAMUYECKUX MPOIIECCaX B MPUPOJIE U TEXHOCPEPE, O COCTOSIHUU reocdep
3emutn, SKOJIOTHU M 3BOIOLUH OHOchepbl, TI00aIbHBIX SKOJOTHYECKUX Mpo0ieMax, METo1aMu
0TOOpa U aHAJIM3a FCOJIOTUYCCKUX U OMOJIOTHYECKHX MPO0, a TAaK)Ke HABBIKAMH HJICHTU(PHKALUH
U ONHCaHHUsS OMOJIOTHYECKOTO Pa3HOOOpas3us, €ro OIEHKH COBPEMEHHBIMH METOAAaMH KOJIHYe-
cTBeHHOM 00paboTku uHpopmarmu (OIK-2).

Bonpocs k 3auerty
1. Kakue MeTozb!l aHanM3a UCHOJIb3YIOT B KOHTPOJIE 3arpsi3HEHUS 104YB, BOJIbI, Bo3ayxa? Ka-
KOBBI IPEUMYIIECTBA PU3NKO—XUMUYECKUX METO/I0B aHan3a?
2. Jlatb onpeneneHne MOHATHIA: aHAIMTHYECKUI CUTHAJ, TPUHIUI METO/Ia.
3. YKaXuTe OCHOBHBIE METPOJIOTMYECKHE XapaKTEPUCTHKH HHCTPYMEHTAIBHBIX METOIOB aHa-
mn3a.
4. Kakas cyIliecTByeT B3auMOCBSI3b MEX/1y BOCIIPOU3BOAUMOCTBIO M MMPABUIBHOCTHIO METO/1a
aHanmuza’?
5. YUTo Takoe UyBCTBUTEIBHOCTh METO/A, KO (ULIMEHT perpeccuu?
6. IlepeuncnuTe OCHOBHBIE CTAAMHU XMMUYECKOT0 aHainM3a. Kak OHM BAMSIOT HA TOYHOCTh aHa-
nu3a’?
7. Bunel u ucrounuku omubok. Kakum o6pa3oM MOKHO YMEHBIIUTH CIy4aifHble OTMOKN?
8. Kaxue mpuurHBI BRI3BIBAIOT CUCTEMATHUECKHE MOTpemHocTH? Kak uX MOKHO yCTpaHUThH?
9. B yeMm cynHoCTh CTaTUCTUYECKON 00pabOTKH pe3yabTaToB aHaiIu3a?
10. Yro Takoe cpeHee KBaQpaTHIHOE OTKIIOHEHHUE SMHIUYHOTO pe3ynnbraTta? UTo Takoe JaucIep-
CHsl CpeJlHEeH KBaJlpaTUYHOM OIMOKH, KaKasi B3aMMOCBSI3b €€ ¢ Ipy0oit ommoKoit?
11. [lepeuncnure cnocoObl pacueTa OTHOCUTEIbLHON MOTPEIIHOCTH.
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12. CymHOCTh M€TOAA TPaayHPOBOYHOTO Ipaduka?

13. Knaccudukanus 31eKTPOXUMHUYECKAX METOI0B aHAIIH3A.

14. CymHocTh NOTEHIIMOMETPUYECKUX METO/I0B aHAIN3A.

15. DaeKTpoaHBIN MOTEHIINAN, MEXaHU3M €TI0 BO3HUKHOBEHUS, (DaKTOPHI, BIUSIONINE HA €T0 Be-
JUYUHY.

16. Yro Takoe »neKTpoXUMHUUECKas sSUeiika, rabBanndeckas nens? [IpuBeaure npumepsl.

17. Buapl 31€KTpO10B B 3aBUCUMOCTH OT 3JIEKTPOIHON peakluu.

18. Kakue 31eKTpo/ibl Ha3bIBAIOT JIEKTPOJAMU CPABHEHUS U MHAUKATOPHBIMH 3JIEKTPOIaMu?
Kakue TpebGoBaHMs NPebsBIAIOT K HUM?

19. Buapl HHIUKATOPHBIX AJIEKTPOAOB, UCIIOIB3YEMbIX B arpOXUMUYECKUX UCCIIEOBAHUSIX, UX
METPOJIOTHUECKUE XapaKTEPUCTUKH.

20. Kakue BuabI I3MEPEHHI PA3INYalOT B MOTCHIMOMETPUN? YKaKUTE CYITHOCTh UX U 001aCTh
PUMEHEHHUS.

21. Jlns Kakux Lenel IpUMEHSIOT MOTEHIIMOMETPHUYECKUI aHaIn3 B arPOXUMHH U TIOYBOBEIC-
HUU?

22. B 4eM CynIHOCTb MOTEHIIMOMETPUYECKOT0 TUTpoBaHMs? Kakre HHANKAaTOPHBIE 3JIEKTPOIbI
HOPUMEHSIOT B TOTEHIIMOMETPUYECKOM KMCIOTHO-OCHOBHOM TUTPOBAaHUM?

23. MeToapl MOTeHIMOMETPUYECKOTO TUTPOBaHus. KpuBbie THTPOBAHUSI.

24. IlpuHuunuanbHble cxeMbl pH-MeTpoB, HOHOMEPOB.

25. TloHATHS ¥ TEPMUHBI TOJSPOrpadun: CYIIHOCTh METOAA, MHIUKATOPHBIIN IEKTPO/I, TOTEH-
a1 pa3aoXKeHUs, MOJIPU3aLMs JEKTPoIa.

26. ITonsiporpamma, ee OCHOBHBIE XapaKTEPHCTUKH.

27. Bunpl nonsiporpadiuecKuX METOJ0B aHAIIU3a.

28. luBepcroHHas BOJIBTAMIIEPOMETPHS: CYITHOCTh, BOJIbTaMIIEpOTpaMMa U €€ XapaKTepH-
CTHKH.

29. Metoapl onpeaeneHns KOHIICHTPALUHU BEIIECTB B MOJSApOrpadun, HHBEPCHOHHOH BOJIbTAM-
HEPOMETPHUH.

30. [IpuHIMTIHATEHBIE CXEMBI TTOJISIporpada, BOIbTaMIEPOMETPHYECKOTO aHAIN3ATOPA.

31. B ueM cymHOCTh KOHIYKTOMETpUH?

32 . Knaccuduxanusi KOHIYKTOMETPUIECKUX METOJIOB aHAIIN3A.

33. Ha ueM ocHOBaHO KOHAYKTOMeTpudeckoe TutpoBanue? Ilepeuncianre ero JOCTOMHCTBA U
HEJO0CTaTKHU.

34. Buibl KpUBBIX KOHAYKTOMETPUYECKOTO TUTPOBAHMUSL.

35. O6sacTh MpUMEHEHHsI KOHAYKTOMETPUHU B arpOXUMHUYECKON MPAKTHKE, B TIOYBOBEICHUH.
36. OcHOBHbIE TPUOOPHI KOHTYKTOMETPHUUECKUX METO0B aHAIN3a.

IIpakTHyecKkue 3aJaHus ISl 3a4eTa
1. PaccuuraTh KoHIeHTpanuio pactBopa HCI, ecnn mpu TutpoBanuu SO MII 3TOTO pacTBOpa
0,011 pactBopom NaOH nosny4eHs! JaHHBIE:

V tutpanta, mi: 0 2 4 6 8 10

R (Om): 664 915 1490 1580 1010 740
2. Kakue 31eKTpoabpl He0OOXOAMMO B3SITh LIS OTIPENIEIICHUST KOHIIEHTPAIIMH KAaTHOHA aMMOHHSI
NOTEeHIIMOMETprYecKUM MeTo1oM? COCTaBbTE TalbBAHUYECKYIO 1IETIb.
3. Ilpum ompeneieHun xKerne3a B mapajuieIbHBIX MTPo0ax ObLIN HaliIeHkI cieaytomne Macchl Fe203
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beiuucnure cpeaHIO0 KBaJAPATHUHYIO OITHOKY

WU3MEPEHUM.

4. TTpu xanuOpoBKe amMIepMeTpa MOTyUEHBI CIeNYIONTNe 3HAUCHHUS:
Macca Cu. r. 0,201 0,483 0,819 1,037 1,275
Cwita Toka, A 0,50 1,00 1,50 2,00 2,50

[Moctpotite rpaxynpoBounsblii rpadgux m(Cu) = f(1).
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5. Ilpu onpeneneHny xene3a B mapajuieIbHBIX TpoOax ObUTH HalIeHBI ciienytonue Macchl Fe203
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beruucnure CpeaHIO0 KBaAPATHUHYIO OITHOKY

HM3MEpPEHU.

6. [1pu kanubGpoBKe amIiepMeTpa MOJyYEHBI CIEYIONNE 3HAUCHHUS:
Macca Cu. r. 0,201 0,483 0,819 1,037 1,275
Cuna Toka, A 0,50 1,00 1,50 2,00 2,50

[MocTpotite rpaxyupoBounslii rpadgux m(Cu) = f(l).
7. CocTaBbTe ralbBaHHUECKYIO IIEb, HEOOXOAUMYIO AJIS OTIpeeSieHUs] KOHIICHTPAIIUH HOHOB
MarHusi. YKaxuTe peakTUBbl, 000pYyIOBaHUE, ITAIbI paOOTHI.
8. Ilpu monsiporpadupoBaHUM UCCIEYEMOI0 pacTBOpa ObLIM MOMyUYEHBI CIIEeIYIONINE JaHHbIE:
E, B: 04 05 0,6 0,65 0,70 0,75 1,00
la, MkA: 0 0 0,5 10 27 35 38
Omnpenenute BEICOTY MOJSIPOTpadUIECKON BOJHBI TPaUIeCKHM METOIOM.
9. Kakoii uHAMKATOPHBIN 3JIEKTPOJI UCHIOIB3YIOT B OCAUTEILHOM TUTPOBAHUU MIPU MOTEHIIUO-
METPUUYECKOM OIIPEJIEIICHUH COAEPIKAHUSI XJIOPUJL — HOHOB B BOJIE, €0 YCTPOMCTBO? YKaxuTe
peaKTUBbI, 000pyAOBaHUE, 3TAIbl PAOOTHI.
10. CocTaBbTe rajibBaHUYECKYIO LIE€TIH JIJIsl MOTEHIIMOMETpUUIECKOro onpeaenenus pH pactBopa.
YKaxuTe peakTUBbI, 000pYyAOBaHUE U ITAIbI PAOOTHI.
11. Ipu nonsporpaduposanun 50 M1 uccnemxyemMoro pacteopa comu Cd?* BrIcoTa BOTHEI paB-
Hsnachk 30 MM. 3aTeM B pacTBOp 106aBHIM | MII CTaHAAPTHOTO pacTBopa ¢ Tutpom Cd?* | pas-
HbIM 10 Mr/mi1. BeicOTa BOTHEI B 9TOM pacTBope paBHsnach 55 miu. Haiitu kornentparuio Cd®* B
HCCIJIETyeMOM PacTBOPE COJIH.
12. Kakue 351eKTpo/ibl UCIIONIB3YIOT JUIsl ONIPEAEIIEHNS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO I10-
TEHI[MaJa MOYBEHHOM BBHITSKKU? COCTaBbTE CXEMY TaJIbBAHUYECKOM 1IETIH, YKAKUTE PEaKTUBBI,
000pyTI0BaHKE U ATAIbI paOOTHI.
13. CocTaBUTh ralbBAHUYECKYIO LIETIh JJIsl HOHOMETPHUYECKOTO OMpeieNieHus KaabIus. YKa3aTh
peaKTHBBI, 000PYIOBaHKE U STAIBI pAOOTHI.
14. TIpu KakuX arposKOJIOrMYECKUX aHAN3aX MPUMEHSIOT BOJIbTAMIEPOMETPUUECKUE METOBI?
PaccunTarh KOHIIEHTPAIIMIO UCCIIEyEeMOTO PAaCTBOPA IMHKA IO cleAyromuM qaHnHbM: Cepn = 10
MI/MI,
Vem =2 ML
hem =34 MM, he=71 MM, Vi=25MMm.
15. CTeknsHHBIN AJIEKTPOJI, €r0 YCTPOICTBO U IpUMEHeHHe. [louemMy CTeKISTHHBIN AJIEKTPO.T
HYKHO I'palyupoBaTh? B ueM 3akiirouaeTcs npouecc rpaJynpoBKHU JIEKTPOJIA.

Komnerenuusi: Branenue meronamu or6opa npoO M MPOBEACHUS XMMHKO-aHAJTUTHYE-
CKOI'0 aHaJM3a BPEIHBIX BBIOPOCOB B OKPYKAIOIIYIO CPEy, FEOXMMUYECKUX UCCIEA0BaHUM, 00-
pabOTKH, aHAJIN3a U CUHTE3a NMPOU3BOJCTBEHHOM, MOJIEBOM U JJaOOPATOPHON IKOJIOTHYECKON MH-
dbopMaruu, METOIaMu COCTAaBJIEHUS YKOJIOTUYECKUX U TEXHOTCHHBIX KapT, cOopa, 00paboTKH, CHU-
cTeMaTH3aliK, aHanu3a uHdopmanum, GopMupoBaHus 0a3 TaHHBIX 3arpsA3HEHUS OKpYXKarolei
CpeJibl, METO/IaMU OLIEHKH BO3/IEWCTBUS HA OKPYKAIOIIYIO CPENY, BBISBISATH HCTOUHUKH, BUJIBI U
MaciuTa0bl TexHorennoro Bosaeiicteus (ITK-2).

Bonpocsl k 3auery
1. CymHOCTh CIEKTPOCKONINH, BUIBI CIIEKTPOB, METO/IBI CIIEKTPAJIBHOTO aHAIN3A.
2. B uem cymHocTb 3akoHa byrepa — Jlam6epta — bepa? KakoBo ero maremaTinueckoe BbIpaxe-
HHe?
3. MonexynspHble CIEKTPHI TOMJIOMIEHUS], X TPOUCXOKICHHUE.
4. B ueMm oTanune cueKTpoGoTOMETpHH OT POTOAIEKTpOKoJIopuMeTpun? Metposioruyeckue xa-
PaKTEPUCTUKH 3TUX METOJIOB.
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6. Bayrpennss ontuyeckas mioTHOCTh (D), dhakTopsl, Bousomue Ha €€ BETUIUHY.
7. Baytpennee npomnyckanue (T), MOJISIpHBIN moKka3aTeab MOTJIOMIECHUS, YACIbHBINA MTOKa3aTelNb
norsiouieHus. Kakue ¢pakTopsl BIUSAIOT HA UX BETHYUHY?
8. 3aKoH aAIMTUBHOCTH B (hoTOKOIIOpUMETpHH. Kakue GpakTopsl BHI3BIBAIOT OTKIOHEHUE OT 3a-
KOHOB CBETOMOTJIOLICHUS?
9. MeTo/1bI OnIpeieeHns] KOHIIEHTPAIIMH BEIIECTB B BUAUMOM U YD 00JIacTsIX CIEKTpa MOJIEKY-
JSIPHO-a0COPOIIMOHHON CTIEKTPOCKOIHH.
10. Cymaocth nuddepernuansHoi criekrpodoromerpun. [IpenmymiecTsa Meroa.
11 .Ha3nauenue cBetopunbTpoB B poTokomopumeTpuu. Kak BiuseT BbIOOp ATMHBI BOJIHBI Ha
TOYHOCTh (POTOMETPUYECKHUX ONpPEIeTICHHIA?
12. B yem cymHoOCTh HedemomMeTpruueckoro Metoia anainu3a? OcoOeHHOCTH ATOTO METO/1a U 00-
JacThb IPUMEHEHMS B arpOXUMHHU U TIOYBOBEACHUU.
13. TypOunumeTpruyecKkuii METO1a aHAIM3a, €r0 OCOOEHHOCTH M 00J1aCTh MPUMEHEHHS B arpOXH-
MUU 1 I0YBOBEICHUHU.
14. dusnyeckre OCHOBBI ATOMHO—a0COPOLIMOHHOTO CIIEKTPAIbHOTO aHanu3a. MakTopsl, BIAUIIO-
I1€ Ha TOYHOCTh METO/a.
15. AToMHO0-a0CcOpOIIMOHHBIE CIIEKTPOPOTOMETPBI: OCHOBHBIE OJIOKH IMPUOOpa, IPHHITUI paOOThI
16. DMUCCHOHHBIE CIIEKTPBI, UX MpoucxoxacHue. CyllHOCTb SMUCCUOHHOIO CIIEKTPAIBLHOTO
aHanu3a, (pakTopsl, BIUSIONINE HA TOYHOCTh METO/IA.
17. IlnamenHast GOTOMETPHUS: CYIIHOCTh METO/1A, allllapaTypa U NIPUMEHEHHE B arpOXUMHUECKOM
aHaiuse.
18.CymrHocth xpomatorpadun. Kakue nmpu3Haky MOJI0KEHBI B OCHOBY KJIaCCH(PHUKAIN XPOMa-
TorpaduuecKiux METOI0B aHaIu3a’?
19. [latb onpenenenue MOHATHNA: copOLus, 1ecopOIus, COpOCHT, IIIOCHT, 3roat. IIpumepsr
MPOTEKAaHUs ATHX IPOIECCOB B MTOYBE, IPU BHECEHUHU yI0OPECHHIA.
20. OOBsicHUTE IPUHITUIIBI aICOPOIIMOHHOM, paclpeAeIUTeIbHON 1 MOHOOOMEHHOM XpOMaTo-
rpadun. O6nacTh NPUMEHEHUS 3TUX BUAOB XpoMaTorpaduu.
21. Teopernueckue OCHOBBI ra30BOM XpomaTorpaduu, e€ BUAbL.
22. OcHOBHBIE XpoMaTorpapuuecKre CUCTEMBI, yKa3aTh UX OTIWYUTEIbHbIC TPU3HAKHU, 00JIaCTh
IPUMEHEHHUS, METPOJIOTMYECKUE XaPAKTEPUCTUKH.
23. [IpyHUIMIIBEI OCHOBHBIX CIIOCOOOB pa3zeieHuss MHOTOKOMIIOHEHTHBIX CMeceil B Xpomarorpa-
¢uu: GpoHTANbHBIN, BBITECHUTEIbHBIN, JJIFOCHTHBIN.

24. Jlatb onpeseneHne MOHATHIA: XpoMaTorpaMma, IIMpUHa 30HbI, BBICOTA MHUKA, YIEPKH-
BaeMblil 00beM, BpeMs yaepxkuBaHus. [IpuBectu npumep XpoMaTorpaMMsl.
25. Koaddunuent pacnpeaeneHus, ko3hHUIUEHT pa3/ieleHus - OCHOBHBIE IT0Ka3aTeNn pasjierie-
HUS cMecH BelecTB. Kak HaXxoasT 3TH BEIUYNHBI?
26. Uto xapakTepu3yeT CeleKTUBHOCTh B XpoMaTorpadpuu? Kakue ¢pakrops! BIUAIOT Ha Hee?
27. OcHOBHBIE XpoMaTorpaduuecKre XapaKTepUCTUKH, 00eCTICUNBAIOINE PA3ICICHIE MHOTO-
KOMIIOHEHTHBIX CMECEH.
28. Kakue copOeHTHI HCTIONb3YIOT B HOHOOOMEHHOM Xpomartorpaduu? Ykaxure Haubosee mu-
POKO HCII0JIb3yeMble HOHUTBI, CIOCOOBI HOJTOTOBKU UX K paboTe.
29. Meroauka aHau3a B MOHOOOMEHHOM XpoMaTorpaduu: OCHOBHBIE ONlE€paliy, KOJIHMYECTBEH-
HOE ONPEJEIICHNE KOMIIOHEHTOB B 3JII0ATE.
30. Kakue TpeGoBaHMsI IPEABABIAIOT K ra3y-HOCUTEIIO B ra3oBoil xpomaTtorpaduu? Kakue rasst
HCIIOJIb3YIOT B 3TOM KadyecTBe?
31. B uem 3akitouaroTcss 0COOEHHOCTH COPOEHTOB, UCIIOJIb3YEMBIX B Ta30BOM Xpomatorpaduun?
32. IIpuBeaute cxemy ra3oBoro xpomarorpadga, ykazaB OCHOBHbIE OJIOKH, UX Ha3HAUYEHHE.
33. OOBsiICHUTE CYIIHOCTh METOAMKH aHaIN3a B OyMaXHON UM TOHKOCJIOWHOM XpoMaTorpaduu,
NPUBEIUTE TPUMEPHI.
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34. Beicokod¢heKTUBHAS KUIKOCTHAS XpoMaTorpadus: CymHOCTs, METO/1a, armapaTrypa, 00-
JIaCTh NPUMCHCHHU .

l'[paRTn'{ecmle 3aJaHud JJId 3a4€eTa

1. JIns mocTpoeHust TpaayupOBOYHOTO TpaduKka MpH TYPOUTUMETPUICCKOM OTIpeerie-
HUU XJIOpa B BOJIE MOJIYYEHBI CIIEYIOIINE JaHHbIE:
Tor, mr/em®: 6x10°  9x1073 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 uz I1K xmopa B BOJONIPOBOAHOM BOJE CACIANTE BHIBOJ O BO3MOKHOCTH UCIIOJIb30BaTh
JAHHYIO BOAY JUTSl TUThSI.

2. MonsipHbIii mokasatesb IorIomeHus cyib(ocanuiunara sxenesa (111) pasen 1,6 - 103,
Haiitu conepxanue xene3a B 100 cM® pacTBOpa, €CIIM H3BECTHO, YTO ONTHYECKAs IIIOTHOCTH HC-
ciexyemoro pactBopa 0,10 B ktoBeTe ¢ TOJNIIUHOM ciiost 1 cm.

3. Anmaparypa AAC ananu3za. U300pa3uth cxemMy aTOMHO - a0COpPOIIMOHHOTO CITEKTPO-
¢doromerp. IIpumenenne AAC B aHanu3e OMOJIOTHYECKUX 00pa3loB.

4. U3 ananu3upyemMoro pactBopa oobemom 100mi1, coepskamiero OKpaneHHbIi KOM-
meke Hukens (1) ¢ qumerTunrinokcuMom, 0ToOpay 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, MKI/MII 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-
TBODE.
5. Haiitu conepsxanue Meau (11) B 100 cm® pacTBopa 10 crieyromum faHEbM: € = 390 11 -
Momb L -emt; D=0,21; | =1cm.
6. Haiinute KOHIIEHTpAIUIO *Kele3a, ONpeAeieMOro He)eIOMEeTPUIECKIM METO/IOM,
ecin: Iy =15 MkA, HaBecka nouBkl 10 r, 00beM BBITSHKKH 20MiI.
J1st cTaHAapTHBIX paCTBOPOB MOTYYEHBI JaHHbBIE:
C % 0,05 0,1 0,25 0,5
I, mxA 3 7,5 16,0 28,5

7. Ipu KonOpUMeTpHUIecKoM TUTpoBanuu 10 M pactsopa coiu Fe?* 0,11 pacTBopom

xkomriekcoHa (I11) mpu pH = 2,4 6bu1n noxydeHsl JaHHbIE:
Vi, MII 0 2 4 6 8
D 0,71 0,45 0,19 0 0

Paccuurats coneprxanue Fe (1) B pactBope.

8. Ilponyckanue T ucnbiTyeMoro pactsopa paBHo 83,2 %. KakoBa onTudeckas miot-
HOCTbH JITAHHOTO pacTBopa?

9. Heenomerpuueckoe TUTpOBAHHE: CYLTHOCTh METO/[a, TEXHUKA BBHIIIOJHEHUS, BUJL
KPUBBIX TUTpOBaHus. Vcronb3oBanue HeeITOMETpUH a arpO3KOJIOTHH.

10. PezonancHOE NOIJIOMIEHNE CBETA. Y KAKUTE JINHUU PE30HAHCHOTO MOTJIOEHUS:
Meau, HuHKa, cBuHIA. [logOepute onTHUMaNbHbIE YCIOBUS ONPEAETIEHUS 3TUX 3JIEMEHTOB
aTOMHO — a0COPOIIMOHHBIM METOJIOM.

11. CymHocth MeTosia AuddeperHtnanbHoi ciektpodoromerpun. O6acTh NpuMeHe-
HUS TIPH aHAJIW3€ IPUPOIHBIX TPOO.

12. OnumnTe METOAUKY MIaMEHHO-(GOTOMETPUYECKOTO OIpeIeIeHHs] KaJIis B TOYBAX.
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13. TIpu ryopuMeTpuyeckoM onpeaeneHnn kormenTpamua AIPY (10 mn  pacTBopa)
NOJIyYEHbI 3HAYCHHUS MHTCHCUBHOCTH M3JTyYCHHUSL:

C(AP"), mkr/10mn 0,04 0,06 0,08 X

I, MKA 11 17 23 19
PaccunTarh KOHLEHTPALIMIO aJTIOMUHUS B pacTBOPE.

14. Ilpu u3mMepeHur HHTEHCUBHOCTH JIIOMUHECLIEHIIUU PACTBOPOB MOJTyUYEHBI JaHHBIC
(pactBop comu AIPY):
C(AP?), mxa/10mn 0 x x + 0,03 x + 0,05
I, mxA 2 10 16 20
HaiiTi KoHLIEHTpalHIo allOMUHUS B PaCTBOPE.

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

16. [lerexktopsl ra3oBoii xpomarorpaduu. IlpuHImn geicTBUS KaTapOMETPOB U JACHCH-
TOMETPOB, 00JIACTh UX IPUMEHEHUSI.

17. Ilpu pa3aeneHuu pTyTH, KaIMHs © MU Ha [EJUTI0JI03¢ KOI(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 KOJIOHKY aHUOHUTA B TUJIPOKCHUI-(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 Pa3ICICHUN UX C
OeH30JI0M nory4uu cienyrouryto 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-
taxjopdenona — 1,1 cMm. M300paszute cxemy XpoMaTorpamMMel.

20. Yto Takoe 3II0eHT (pacTBOPUTEIb) U MPOSIBUTEIb B PacpeACTUTEIbHON XpOMaTo-
rpaduu? [{nsg pa3neneHuss pTyTH U KaAMHS UCTIOI30BAIH PA3IMYHBIE SITFOCHTH U TIOTYIHIIH
cJIeAyIoIIMe 3HaueHus ko3 duumenToB apuxkenus Ry:

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

0) aTaHON - OyTaHOMN — arle-
TOH -
Bosia — nupuanH — HNOs — Rs(Hg) =1,00; R#(Cd)=0,89
HCI
(22:10 : 11:28:1
1:12)
Kakoii aroeHnt naet Oonee yetkoe pasaeneHue? Biauser a1 nposBUTENs Ha MpoLece pas/e-
JeHus?

21. Ilpu uccrnenoBanuu copobunu nonos Mapranua (I1), Mean u koGanbra U3 aMMHUauYHO-
UTPATHBIX PacTBOPOB Ha KatuoHute KY-1 B aMMoHUHON (hopMe MOTyUeHBI CIIETYIONTNE 3HA-
yeHus K03 PUIueHTOoB pacnpeieeHus:

Kp(Mn) = 0,586; K,(Cu)=159,75; Ky(Co)=2,5.
CrenaiiTe BBIBOJ] O BO3SMOXKHOCTH Pa3JIeIEHUs 3TUX HOHOB IPH YKa3aHHBIX YCIOBUAX, pac-
cunuTaB ko3 dunreHTsl pa3aeneHus. Yem oObsicHsIeTcs pa3inuuue copounn?

22. Yro Takoe nopor 4yBCTBUTEIBHOCTH AeTekTopa? Huxe ykazaHbl 3HaUE€HUS OpOTa
YYBCTBUTEIHLHOCTH HEKOTOPHIX T'a30XpOMAaTOrpauIecKux IETEKTOPOB:
katapomerp — 10~% — 10~ mr/mu;

ITaMeHHO — HoHm3auuonHsit  — 107° — 10712 mr/c;
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TepMonoHHbIi — 1074 — 107 mr/mum;

110 3aXBaTy 31eKTpoHoB — 3 - 107 mr/c;

Onumure NpUHLIKI JEHCTBUS YKA3aHHBIX JE€TEKTOPOB, 00JIaCTh MPUMEHEHHUS, YKAKHUTE
HauboJsiee YyBCTBUTEIbHBIN U3 HUX.

23. YUro Takoe HeMmoABMKHAS )KUKas (da3a v TBEP/bIii HOCUTEIb B ra30-KUIKOCTHOM
xpomaTorpaduu? Ykaxute Haubosee MUPOKO MPUMEHIEMbIE BelllecTBa AJis ATHX 1enei. Kakoe
BJIIMSIHAE OKa3bIBACT TEMIIEpaTypa Ha pa3zelieHue CMECH B ra30BOi XpoMaTtorpapuu?

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

25. OnumuTe METOANKY aHall3a CMECH OPraHMYECKUX pacTBOPUTENICH METOIOM ra-
30KMJIKOCTHOM XpomaTtorpaduu.

26. B ueM cymHOCT, HOHOOOMEHHOT'O METO/a ONpEACIICHHS ITUHKA B moyBax? CocTaBbTe
CXeMy HOHOOOMEHHOTO Ipoliecca copOIuu MHKa Ha annouuTe 3 1H pacrBopa HCI u nmponecca
necop6uuu 0,011 pacTBOPOM XJIOPOBOJOPOTHON KHCIIOTHI.

27. OnumuTe METOIMKY KOJIMYECTBEHHOTO OTPE/IEICHUSI aMUHOKHUCIIOT METOAO0M Oy-
Ma)KHOH Xpomartorpaduu.

28. Paccuutath conepxanue (%) ra3oB B CMECH 10 TaHHBIM, TOJIYYCHHBIM IIPU Ta30BOM
XpoMmaTtorpaduu cMecu:

Tas C2Hs C3Hs CsHo CsH
Ilnowaow nuxa, 5 7 5 4
\%
k 0,60 0,77 1,00 1,11

29. Brusiet v posiBUTENh Ha X071 pa3aeieHus B OymakHoi xpomatorpapuu? [IpuHnmn
BBIOOpA mposiBUTENS. J{J1s1 KAKMX HOHOB MOYKHO HCIIOJIB30BaTh B KQUECTBE MPOSBUTENSI CEPOBO-
nopon?

30. Yto Takoe reip — xpomatorpadus? [louemy 3TOT Bu XpoMaTorpaduu HCHOIb3YIOT
B aHAJIM3€E MOYB JUIs KJaccu(UKAIMi T'yMUHOBBIX BemecTB? Kakue HOCHTENN IPUMEHSIIOT B TeIb
— Xpomarorpadun?

7.4 MeTtoauyeckue MaTepHaJibl, ONpeAe/sione Npouelypbl OCHMBAHUS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTePHU3YIOLIUX ITANbI GOPMHUPOBAHUSA KOMIIETECHIUI

[Ipouenypa onieHMBaHMs 3HAHUI, YMEHUH, HABBIKOB, XapaKT€PU3YIOIIHE 3Tarlbl (HOpMHUPO-
BaHUsI KOMIETeHIUi mpoBoautcs B coorBeTcTBUM ¢ [Im KyOI'AY 2.5.1 «Tekyumii KOHTpoib
yCIIEBAEMOCTH M MPOMEKYTOUHASI aTTECTAIMS 00YUYarOIIUXCS».

7.4.1 Pedeparni

Pedepar — npoayKT caMocTOSTENbHON paboThl CTyIEHTa, IPEACTaBIAIOINN cOO0H KpaT-
KO€ M3JI0’KEHHE B TIMCHBMEHHOM BH/IE TIOJTYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOTO aHAIN3a OIpe-
JieleHHOM HayyHOM (yueOHO-UCCIe10BaTeIbCKON) TEMBI, TJIe aBTOP PACKPBIBAET CYTh UCCIENye-
MOU TIpOOIeMBI, TPUBOANUT PA3TUYHBIC TOYKH 3PEHUS, a TAK)KEe COOCTBEHHBIE B3TJISAIBI HA HEe.

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

OneHka «0TJIMYHO» — BBIIIOJIHEHBI Bce TpeOOBaHUS K HamMcaHuIo pedepara: 0003Ha-
yeHa nmpolieMa 1 000CHOBaHa €€ aKTyaJIbHOCTh; C/IeIaH aHaJIN3 Pa3IMYHbIX TOUYEK 3pCHUS Ha
paccMaTpuBaeMyIo IpoOJIeMy H JJOTHYHO U3JI0KEeHa COOCTBEHHAs! MO3UITHS; C(HOPMYITHPOBAHBI
BBIBOJIbI, TEMa PaCKpbITa MOJHOCTHIO, BBIIEPKaH 00bEM; COOIIOICHbI TPeOOBAHUS K BHEIIHEMY
0 OpMIICHHUIO.
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OrneHka «Xopouo» — OCHOBHbIE TPeOOBaHUS K pedepaTy BBIITOIHEHbI, HO PU 3TOM J10-
MyIIEeHbl HeAO0UYETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI05KEHUU MaTepuana; OTCYyTCTBYET
JIOTHYEcKasl OCJIeI0BATEeNIbHOCTD B CY)KJICHUSX; HE BbIIepKaH 00bEM pedepaTa; UMEIOTCs yIy-

mieHus: B 0()OpMIICHUH.

OneHka «y/10BJIeTBOPUTEIBHO0)» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIUIEHHS OT TpeOOoBa-
HUl K pedpepupoBanunio. B yacTHOCTH: TeMa OcBellleHa JIUIIb YaCTUYHO; AOMYIIEHbI (hakTHye-

CKHe OIIMOKYU B CO/IEp)KaHUM pedepaTa; OTCYTCTBYIOT BBHIBOIBI.
OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepaTa He pacKpbiTa, 00HApYKUBAETCS CY-
IIECTBEHHOE HEMOHUMAaHUE POOJIeMbI I pedepar He MPeACTaBIIeH BOBCE.

KpnTeplm OIleHKH 3HAHMI1 oﬁyqamumxca IIPU BBICTYIVICHUM C TOKJIAIOM

ITokazaTrenn ['panamnus Banel
CooTBeTcTBUE TOKJIaa 3asBJIE€H- | COOTBETCTBYET MOJTHOCTHIO 2
HOH TeMe, IeJIM U 3a/1adyaM Ipo- | €CTh HECOOTBETCTBUSI (OTCTYIUICHHUS ) 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, HE 00ecreurBaeT 0

KaHuA

Kynprypa BbICTYyIIIEHHS — 4Te-
HUE C JINCTa WK pacckas, oopa-
IEHHBIN K ayIUTOPUHU

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

JIoCTyIHOCTh JIOKJIaga O CoJlep-
YKAHUU MPOEKTA, €ro IeJIsIX, 3a/1a-
Yyax, METOJlaX U pe3yibTaTax

AOCTYIIHO oe3 YTOUHAOMIUX BOIIPOCOB
AOCTYIIHO C YTOYHAIOIIMMHU BOIIPOCaAaMU
HCAOCTYITHO C YTOUHAOIIMMHU BOIIPOCAMHA

Lenecoobpa3HocTh, HHCTPYMEH-
TaJILHOCTh HATJISITHOCTH, YpO-
BEHb €€ UCIIOJIb30BAHNS

1eaecoodpasHa
1eJIecO00Pa3HOCTh COMHHUTEIbHA
HE T1eJIeco00pasHa

CoOnroneHne BpPEMEHHOTO pe-
rJIaMeHTa Jokiana (He Ooisee 7

MUHYT)

co0ITI0IEH (HE MPEBBILIEH)
MpEBBINICHUE 0€3 3aMedYaHust
IPEBBIILIEHNE C 3aMeYaHHEeM

YETKOCTh W MOJIHOTA OTBETOB Ha
JIONIOJTHUTEIBHBIE BOMPOCHI 10
CYILIECTBY JOKJIaJa

BCC OTBCThI ‘léTKI/Ie, ITOJIHBIC
HEKOTOPBIC OTBCTHI HEUYETKHE
BCE OTBETHI HCUETKHUE/HEIIOIHEBIC

Bianenne cnennanbHON TepMH-
HOJIOTHEN N0 TeME MpPOeKTa, UC-
MOJIL30BAHHOU B JIOKJIAAE

BJIaJIE€T CBOOOIHO
HMHOTIa OBUI HETOYEH, OIINOAaICs
HE BJIAJEET

Kynerypa auckyccun — ymeHue
MOHSATH COOECEeHUKA U apTyMEH-
TUPOBAHO OTBETUTHh HAa €ro BO-
IIPOCHI

OTBETHJI Ha BCE BOMIPOCHI
OTBETHUJI Ha OOJIBIIYIO YAaCTh BOITPOCOB
HE OTBETUJI Ha OOMBIITYIO YacTh BOIPOCOB

O R NORFPRPDNORFRPRNORFRPDNORFPLPDNORFLPRDNOELDN

IIxaJja oueHKH 3HAHUI 00y4arOIUXCH NPH BBICTYIVICHUH C JOKJIAI0M:

Onenka «oTan4Ho» — 15-18 6amnos.

Onenka «xopowmo» — 13-14 6annos.

OreHKa «y/10BJIeTBOPUTEIBHO» — 9-12 GaiioB.
OrneHka «Hey/10BJIeTBOPUTEIbHO» — 0-8 GasoB.
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7.4.2. KoHTpoOJIbHBbIE PA00THI

KputepusiMu o1ieHKH KOHTPOJIbHOW PaGoThI SBISETCS: CTETIEHb PACKPBITHS CYIITHOCTH
BOIIPOCA, MO3BOJISIFOIICH CYyTUTh 00 OCBOGHUU CTYACHTOM TeMbl WM pa3zena.

O1eHKa «OTJIUYHO» — BBICTABIISETCS CTY/ICHTY, MOKA3aBIIEMYy BCECTOPOHHUE, CUCTE-
MaTU3HUPOBAHHBIE, ITYOOKHE 3HAHUS BOIIPOCOB KOHTPOJIBHOUM pabOThl U YMEHUE YBEPEHHO MpH-
MEHSTh UX Ha MPAKTHUKE MPHU PEIICHIH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPABMIIBHOE 00OCHOBA-
HUE MPUHATHIX PELICHUH.

OueHka «X0po1I0» — BBICTABJISIETCS CTYICHTY, €CJIM OH TBEP0 3HAeT MaTepual, rpa-
MOTHO U II0 CYHIECTBY HU3JIaracTt €ro, yMeCT NpUMCHATH IMOJTYYCHHBIC 3HAHUA Ha ITPAKTUKC, HO
JIOTTYCKaeT B OTBETE WM B PELLICHUH 3a7a4 HEKOTOPbIe HETOYHOCTH, KOTOPbIE MOXKET YCTPAHUTh
C TIOMOIIIBIO JIOTIOJTTHUTEILHBIX BOTIPOCOB MPETOJaBaTeIs.

OuneHka «yJA0BJIETBOPUTEIbHO0» — BBICTABIISICTCS CTYACHTY, IOKa3aBIIeMy (parMeH-
TapHBIHA, pa3pO3HEHHBIN XapaKTep 3HAHUHN, HEJJOCTATOYHO MPaBHIbHBIE (OPMYIUPOBKH 0a30BBIX
MOHSTH, HAPYIIEHHUS JOTHUYECKOHN MOCIe10BAaTEIbHOCTH B U3JI0)KEHUH TPOrPaMMHOTO MaTepH-
ajia, HO ITpH 3TOM OH BJIAACCT OCHOBHBIMU IMMOHATUAMU BBIHOCUMBIX HAa KOHTPOJIbHYIO pa60Ty
TeM, HEOOXOAUMBIMU JIJIS JaJibHEHIIero 00y4eHrs U MOKET MPUMEHATDH MOJy4YEeHHBIE 3HAHUS 110
00pa3ily B CTaHJaPTHOM CUTYaIUH.

OneHka «HeYT0BJIEeTBOPUTEIbHO» — BBICTABIISICTCS CTYICHTY, KOTOPBIA HE 3HACT
0oJIbIIIeH YacTH OCHOBHOTO COJIEPKaHUS BBIHOCUMBIX Ha KOHTPOJIBHYIO paboTy BOIPOCOB TEM
JVICIATUTMHBL, TOIYCKaeT rpyObie omuoOK B HOpMyTUpPOBKAaX OCHOBHBIX IMOHIATUN W HE YMEET
MCIIOJIb30BaTh MOMyYEHHBIC 3HAHUS MTPHU PEIICHUN THUIOBBIX MPAKTUYECKHUX 3a]1a4.

4.3 PacueTrHas padora

Pacuernas pabora — cpeAcTBO IPOBEPKU YMEHHM MPUMEHSTh MOJy4YE€HHbIE 3HAHUSI 110 3a-
paHee OIpeielIeHHOM MEeTOUKe JJIsl PEeLeHUs 3a/1a4 UM 3aJjaHui 110 MOAYJIIO UM AUCLUILINHE
B LIEJIOM.

Kpurepun oueHuBaHusi pacyeTHbIX padoT:

OneHka «OTJIMYHO» — BBICTABIIETCS CTYJEHTY B CIIy4ae MOJIHOTO BBIIIOJIHEHUS BCETO
00beMa paboThl B yCTAaHOBJIEHHBIE CPOKHU, OTCYTCTBHS OIIMOOK IPU BBIYMCICHUSAX, [PAMOTHOTO
U aKKYpaTHOT'O BBIIIOJIHEHUS PaOOTHI.

Onenka «X0pomo» — BBICTABIISIECTCS CTYJEHTY B CIIy4ae MOJIHOTO BBIIIOJIHEHUS BCETO
o0bema paboThl B YCTaHOBJIEHHBIE CPOKU TP HAJTMYUU OJTHOM HECYIIECTBEHHOM OMMOKU MTpH
BBIYUCIICHUSX, HE TIOBIMBIIUX Ha OOLIUI pe3yabTaT paboThl (HE3HAYUTEIbHbBIE OINOKH MPH
OKPYTJIEHUU YHCEN, HEJJOCTaTOYHO aKKypaTHOTO BBIIIOJHEHUS pabOThI U T.I1.).

OneHka «ya0BJIeTBOPUTEIbHO» — BHICTABIISIETCS CTYACHTY B CIIydae MOJIHOTO BBIIOJ-
HEHUS BCEro o0Obema paboThl B YCTAHOBJIEHHbBIE CPOKU IIPU HATMYUU O0jiee 0THOM OIIMOKY UITH
OoJee IBYX-TpeX HEJA0UYETOB, KOTOPbIE OKa3aJIH BIUSHHUE Ha OT/IENbHBIN pe3ysbTaT paboThl.

OneHka «HeyJI0BJIeTBOPUTEIbHO» — BBICTABISETCS CTYACHTY B cllydae, KOTJa JIOmy-
IIEeHBI J1Be WK Oojiee rpyOble omuOku (rpyOble apudmMeTndeckrue OmMUOKH, MepenyTaHsl Gop-
MyJIbl, TpyOble OIMIMOKM B anredpandeckux npeoOpa3zoBaHUSIX, HapyllIeHa MOCIEA0BATEILHOCTh
BBITOJIHEHUS! BBIYMCIIEHUH, pa0oTa BBIIIOJHEHA KpaiiHe HeOpEKHO U T.I1.).

7.4.4 TecToBbBIE 3aJaHUA

TeCTBI — OTO CUCTEMA CTaHJIapTI/I?)I/IpOBaHHBIX SaﬂaHI/II\/'I, ITIO3BOJISSOIIAs aBTOMaTI/ISI/IpO-
BaTh NPOIEAYPY U3MEPEHHsI YPOBHS 3HAHUN U YMEHUH CTY/ICHTA.

Kpurepun oneHk# 3HaHUH CTY/ICHTOB IIPH NPOBEACHUH TECTHPOBAHMA

OueHKa «OTJIMYHOY» BHICTABISIETCS MPU YCIOBUH MPABUIHLHOTO OTBETA CTY/IEHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aaHUM;

OueHKa «XOPOII0» BHICTABISIETCS MPHU YCIOBHUH MPABUIIBHOTO OTBETA CTY/ICHTA HE Me-
Hee ueM 70 % TeCTOBBIX 3aJaHUM;
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OneHka «y/J10BJIETBOPUTEIBHO» BBICTABIISICTCS TIPU YCIOBUH MPABHIILHOTO OTBETA CTY-
nenTta He meHee 51 %;

OneHKka «HeyT0BJIEeTBOPUTEIBHO» BBICTABIISICTCS TIPU YCIOBUH MPABHIILHOTO OTBETA
ctynenta Menee yeM Ha 50 % TecTOBBIX 3aJJaHUM.

7.4.5 Kputepuu OoleHKH Ha 3a4eTe

3aKII0YUTEIbHBIA KOHTPOJIb (IPOMEXYTOYHAS aTTeCTaIus) IOABOIUT UTOTH U3yYCHHUS
JUCHUIUINHBI «DU3UKO-XUMUYECKUE METOBI aHAIIN3AY.

Y4eOHbIM MJIaHOM IO JAaHHOM JUCIHMILTUHE MPEAYyCMOTPEH 3aUeT.

Bonpocel, BBIHOCHMBIE Ha DK3aMEH, JOBOASTCS 10 CBEEHUS CTYAECHTOB 3a MECSL] 10
CIa4y 3a4eTa.

KonTtponbHble TpeOOBaHUS U 33/1aHUSI COOTBETCTBYIOT TPEOyeMOMY YPOBHIO YCBOCHHS
JUCUHUIIJIMHBI U OTPaXKA0T €€ OCHOBHOE COJIEp KaHUeE.

B cootBerctBum ¢ [Tn KyoI'AY 2.5.1 «Texyumii KOHTPOJIb U yCIIEBAEMOCTH U IPOMEXKY-
TOYHAs aTTeCTalUs CTYEHTOBY, MO JUCIUILIMHAM, (POPMON 3aKIIIOUUTEIBHOIO KOHTPOJIS KOTO-
PBIX SIBJISIETCS 3aU€T, BHICTABIISIIOTCS OLIEHKH «3aYTeHO» U «He 3a4TeHo». [Ipu 3ToM olieHka
«3a4TEHO» JI0JDKHA COOTBETCTBOBATH MapaMeTpam JI000M U3 MOTOKHUTENbHBIX OLIEHOK («OT-
JIMYHOY, «XOPOILO0Y, KyI0BIECTBOPUTEIILHO»), a «HE 3a4TeHO0» — IapaMeTpaM OLEHKU «HEey10-
BJIETBOPUTEIILHOY.

OneHka «OTJIMYHO» BBICTABIISIETCS 00yUaroueMycs, KOTOpbli 00J1a/1aeT BCECTOPOH-
HUMHU, CHCTEMaTU3UPOBAHHBIMU U TTYOOKMMH 3HAHUSIMHU MaTepHaia y4eOHON mporpaMMBbl,
yMeeT CBOOOIHO BBITIOIHATH 3aJIaHHs, IPEAYCMOTPEHHBIE Yy4eOHOW IPOTPaMMOii, YCBOMII OCHOB-
HYIO U 03HAaKOMUJICS C JOTIOJIHUTEIHHON JIUTEpaTypol, peKOMEH0BaHHOHN yueOHOI mporpam-
Moii. Kak npaBuio, olleHKa «OTIMYHOY BBICTABIIAETCA 00y4ar0OIeMycCsl YCBOUBIIEMY B3aUMO-
CBSI3b OCHOBHBIX MMOJOXEHHUH U MOHITUN JUCIUILTAHBI B UX 3HAUEHUU JJIsl prodpeTaeMon cre-
UATEHOCTH, MTPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHUM, N3JI0KEHUN U UCIIOIh30Ba-
HUU y4eOHOT0 MaTepHualia, IpaBUJIbHO 0OOCHOBBIBAIOIIEMY MPUHSTHIC PEIICHNUS, BIaICIOIEMY
Pa3HOCTOPOHHMMU HaBbIKAMH U IIPUEMAMHU BBIIIOJHEHUS IPAKTUYECKUX padoT.

OueHka «X0pouIo» BBICTABISIETCS 00yyaroniemMycs, 0OHapYKUBIIEMY TIOJTHOE 3HAHUE
Marepuaia yaeOHO! MpOrpaMMBbl, YCIICIITHO BHIMOIHSAIONMEMY PETYCMOTPEHHBIE Y4eOHO! TIPO-
rpaMMOH 3a/1aHusl, YCBOUBILIEMY MaTepHaj OCHOBHOM JIUTEPATyphl, PEKOMEHIOBAHHON yueOHOM
nporpammoil. Kak npaBuio, olieHKa «XOpOII0» BBICTABISETCS 00yJaroneMycs, IoKa3aBLIeMy
CHCTEMaTU3UPOBAHHBIN XapakTep 3HaHUN MO AUCLUIUIMHE, CHOCOOHOMY K CAMOCTOSATEIIbHOMY
MOTIOJIHEHUIO 3HAHUN B X0J1€ JaTbHEHIIIEeH yueOHOM U MpodecCHOHATBHOM IeITeTbHOCTH, TIpa-
BUJIbHO ITPUMEHSIIOIIEMY TEOPETUYECKUE TOJI0KEHUS IPU PELLIEHUH NTPAKTUYECKUX BOIIPOCOB U
3a/1a4, BJIAACIOIIEMY HEOOXOUMBIMU HaBbIKaMH U IPUEMaMHU BBIIIOJIHEHUS PAKTUYECKUX pa-
60T.

OneHka «yJA0BJIETBOPUTEJIbHO)» BBICTABIIAETCS 00yUaroleMycsl, KOTOPBIH MMoKa3all 3Ha-
HHUE OCHOBHOI'O MaTepHaja yueOHOH nporpaMmsbl B 00beMe, TOCTATOYHOM U HEOOXOAUMBIM IS
JanbHeneil yueObl U mpeIcTosIel paboThl O CHEUaTbHOCTH, CIIPABUJIICS C BBHIIIOJHEHUEM 3a-
JaHWUH, IPETyCMOTPEHHBIX y4eOHOM MporpaMmMoii, 3HaKOM ¢ OCHOBHOM JINTepaTypoi, peKOMEH-
JIOBaHHOM yueOHOM nporpammoii. Kak npaBuiio, oLeHKa «yA0BIETBOPUTEIHHOY» BHICTABIISIETCS
oOyyaromemMycs, 10MyCTHBIIEMY IOIPEIIHOCTH B OTBETaX Ha SK3aMEHE MJIM BBITIOJHEHUH 3K3a-
MEHAI[MOHHBIX 3aJJaHui, HO 00JIaatoIeMy HEOOXOAMMBIMU 3HaHUSMU TI0]] PyKOBOJICTBOM IIpe-
1I0/1aBaTelNs JUIsl YCTPAHEHUS 9TUX NOTPEIIHOCTEN, HApYILIAIOLIEMY [TOCIIE0BATEILHOCTD B U3JI0-
KEHUH yueOHOTo MaTepHasa 1 UCIIBITHIBAIOLEMY 3aTPyIHEHUS IPU BBIIOJHEHUH MTPAKTHYECKUX
pador.

OneHka «Hey10BJ1eTBOPUTEIbHO)» BBICTABIIIETCA 00ydaroIeMycsl, He 3HAIOILEMY OC-
HOBHOI yacTu MarepHaia yueOHOI MporpaMmbl, TOMYyCKalOIIEeMy MPUHLIUIHATbHBIE OIIMOKU B
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BBINOJIHEHUH [IPETYCMOTPEHHBIX Y4eOHO! MPOrpaMMoi 3aJJaHUi, HEYBEpPEHHO C OOJIBIINMHU 3a-
TPYAHEHUSMH BBINOIHAIONIEMY MpaKTHUecKue padboTsl. Kak nmpaBuiio, olieHKa «HEy10BIECTBOPH-
TEJIbHOY BBICTABIIAETCS 00YyYaOLIEMYCsl, KOTOPBIH HE MOKET MPOJOKUTh 00yUYE€HUE UITH MTPU-
CTYIIUTh K JEATEIHOCTH 110 CIIELUAIbHOCTU 10 OKOHYAHUHN YHUBEPCUTETA O€3 10IIOJHUTEIb-
HBIX 3aHATUH 110 COOTBETCTBYIOIIEH AUCIUILINHE.

Bonpocel, BBIHOCHMBIE Ha 3a4€T, JOBOJATCS /10 CBEAECHUS CTYJIEHTOB 3a MECSLL 10 Clauu
sKk3aMeHa. KOHTpoJIb OCBOGHUS AUCHUIUIMHBI M OLICHKA 3HaHUH 00y4aromuxcsi IPOU3BOAUTCS B
cootBercTBUH ¢ [T KyOoI'AY 2.5.1 «Texymmii KOHTPOJIb U yCIIEBAEMOCTH U IPOMEKYTOUYHAs aT-
TeCTalus CTYIEHTOBY.

8 IlepeyeHb OCHOBHOI 1 10NOJTHUTEILHON Y4eOHOI TUTEpaTyphl
OcHoBHasi yueOHasi IuTEpaTYpa

1. 3arummnseiit B. H. M30panHble JIeKInu 10 Kypcy XMMHYECKOH Koorun (yuyeOHoe 1mo-
cobue) [Dnextponnsiii pecypc| / B.H. 3armummnetii H.5.I'y6anosa,B.C. 3aBoanos — KpacHonap:
Ky6I'AY, 2013. — 152 c. — pexxum gocTymna:

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

2. Kaitroponosa E. A. Heopranunueckas xumusi. TeopeTnyeckiue OCHOBBI U UHAUBHUIYaIb-
HBIC 3aJIaHUsl JUISI CAMOCTOSITEIbHONW paOOThI CTY/IEHTOB OMOJIOTHYECKUX HAMPABICHUN U CIICIIH-
aNbHOCTEH arpapHbIX By30B: Y4e0. mocobue. [Dnektponnslil pecypc] / E.A. Kaiiroponosa u ap.
— Kpacnonap: Ky6I'AY, 2012. — 184c. — Pexum JI0CTyTa:
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. Teopernueckue OCHOBBI (PU3UKO—XMMHUYECKHX METOJIOB aHaim3a : y4ue0. mocooue / E.
A. Kaiiropogosa [u ap.]. — Kpacuogap : KyoI'AY, 2014. — 187 c. - ISBN 978-5-94672-875-1. -
https://edu.kubsau.ru/file.php/ 105/teoreticheskie_osnovy_fiziko-
khimicheskikh_metodov_analiza.pdf

JonosHuTeILHAS y4eOHAasl IUTEpaTypa

1. AnekcanapoBa J. A. XpomaTtorpadudecKkuii aHau3 B arpodKOJIOTHH. DJIEKTPOHHOE
yuebHoe nocoOue AJisi CTYACHTOB BBICHIMX Y4eOHBIX 3aBelleHHH. [DneKkTpoHHbIH pecypc] / D.A.
AnekcannpoBa, H.I. TaitmykoBa. - Kpacmomap. 2012. — 193 c¢. — Pexum pnocrymna:
https://edu.kubsau.ru/file.php/105/03 03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
ii.AleksandrovaEHA.GaidukovaNG.pdf

3. JIabopaTopHBbIii MPAKTUKYM MO (HPU3UKO-XMUMHUYECKUM METO/aM aHallu3a : yued. Mmoco-
oue / H.I'. TalinykoBa, H.A. Komenenxo, .. Cunoposa, U.B. [1laGanoga. - U3n. 2-e, mepepad.
u pon. - Kpacnonap, 2010. - 478 c.

4. l'aiinyxoBa H. I'. THCTpyMeHTanbHbIE METO/IbI UCCIIEI0BAHUS B arpO3KOJIOTHH : yuel.
noco6ue / H. I'. Taiinykosa, U. B. [lla6anoBa; nox o6mur. pen. H.I'. Naiinykosoii; Ky6. roc. arpap.
yH-T. - Kpacuonap, 2015. - 301 c. - ISBN 978-5-94672-968-0

9 Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTn «HTepHET» —
9BC:

No HaunmeHnoBanue pecypca Temaruka

4 | O6pazoBarenbhbiii moprasn KyoI'AY | YHuBepcaipHas
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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

Pexomennyembie UHTEpHET CAMTHI:
1. http://www.xumuk.ru/

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

10 MeTroanyeckue yKa3aHus 1Jisi 00y4alOMIMXCsl 110 OCBOEHUIO THCHUIITHHBI

1. . ®u3HKO-XMMUYECKHE METOBI aHAIK3a : J1a0. MPaKTUKyM [DnekTponHsiid pecype] /
E. A. Kaiiroponosa H. E. KocsiHok, C. A. [lectynosa, J1. B. 'aBpunenko. — Kpacuomap : Kyol'AY,
2017. - 118 C. - Pexkum foctyna:
https://edu.kubsau.ru/file.php/105/Praktikum FKHMA ehkologi gotov.pdf

11 Ilepeyenbr MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YyeMbIX NPH OCYLIECTBJICHUHN
00pa3oBaTeILHOIO NpoLecca Mo JUCIUIINHE, BKIYAas NepeyeHb NPOrpaMMHOro odecme-
YyeHHs] U HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

NudopmannonHbie TEXHOJIOTHH, UCIIOIb3yEeMbIE IIPU OCYILECTBICHUH 00pa30BaTeIbHOTO
npolecca 1o AUCUUIIIMHE [T03BOJISIFOT: 00ECIIeUnTh B3aUMOAEUCTBUE MEX/ly Y4aCTHUKaMH 00pa-
30BaTEJIBHOTO MPOIECCa, B TOM YUCJIE CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE TO-
cpeactBoM ceT «MHTepHETY; GUKCHPOBATH X0/ 00pa30BaTEIHHOIO MPOLIECCa, PE3yIbTaTOB IPO-
MEXYTOUHOM aTTecTanuy MO TUCIUIUIMHE U Pe3yJbTaTOB OCBOCHUS O0pa30BaTENbHOU IPO-
rpaMMBbl; OpPTraHU30BaTh MPOIECC 00pa30BaHMs MYTEM BU3YaJTU3allMl M3ydaeMol WH(pOpMaIuu
MOCPEACTBOM HCIIONB30BAHMS MPE3EHTAIM, YIeOHbIX (UIBMOB; KOHTPOJIHUPOBATH PE3YIbTAThI
00y4eHHUsl Ha OCHOBE KOMITbIOTEPHOT'O TECTUPOBAHUS.

1. Ilepeuens nuuensuonHoro 110

Ne | HammenoBanue Kparkoe onucanme
Microsoft Windows OmnepanroHHas CucTeMa
2 Microsoft Office (Bxmrouaer Word, Excel, PowerPoint) | ITakeT o(uCHBIX IPUIOKE-
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, MOCTYI B AJIEKTPOHHYIO WH()OpPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YHUBEPCHUTETA.

12 MaTtepuajibHO-TeXHHYeCKOe ofecnevyeHue A/ 00yueHHs 10 JUCHHUIIIMHE
[1nanupyemble HOMENIEHMs ISl IPOBEACHUSI BCEX BUIOB YU€OHOU AeSITeIbHOCTH

HaumenoBanue yueo- HanmMenoBanue moMmenieHui st Anipec (MECTOIOI0KEHNE)
HBIX NIPEIMETOB, Kyp- MIPOBE/ICHUS BCEX BUIOB YU€OHON | MOMELIEHUH AJIs POBEACHUS
COB, IUCIUIUIMH (MOIy- | HESTETHHOCTH, IPEIYCMOTPEHHON BCEX BUJIOB yueOHOI nesi-
JIeil), MPaKTUKH, UHBIX | Y4€OHBIM IUTAHOM, B TOM YHCJIE ITO- | TEIBHOCTH, TPETYCMOTpPEH-
BUJIOB y4eOHOI nest- MEILEHHs I CAMOCTOSTEIbHOM HOW y4eOHBIM ITaHOM (B
TEJIBHOCTH, IPEAYCMOT- | paboThl, C YKa3aHHEM IIEpPEeUHs OC- | Cclydae peaiu3anuu oopas3o-
PEHHBIX Y4eOHBIM IJIa- | HOBHOT'O 00OPY/AOBaHMs, y4eOHO- | BaTEJbHOM MPOrpamMMBbl B ce-
HOM 00pa3oBaTelbHON | HarJISJHBIX MOCOOUH U HCTIONb3Ye- TEBOI opme TOMOTHU-
IPOrpaMMBbI MOT0 IIPOTPAMMHOT0 0OecreueHus! | TeIbHO YKa3bIBaeTCs HauMe-
HOBaHWE OpTraHU3aIlHH, C KO-
TOPOH 3aKJIH0YEH TOTOBOP)
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Dduznko-xuMuUYecKue
METOLI aHATIN3a

ITomemnenue Ne412 300, nocamou-
HBIX MecT — 144; nmomans —
131,7m?; yueOHast ayquTOpHs ISt
MIPOBEJCHUS 3aHATUH JIEKLIHOHHOTO
TUIIA, 3aHSITUN CEMUHAPCKOTO
THUIIA, KyPCOBOT'O MTPOESKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX PadoT),
IPYNIOBBIX U UHAUBHYaJIbHBIX
KOHCYJIbTALIMM, TEKYILETO KOH-
TPOJIS U IPOMEKYTOUYHOM aTTecTa-
1070708
CIUITUT-CUCTeMa — 2 IIT.;
TEXHUYECKUE CPEACTBA OOYUCHHUS,
Ha0OpHI IEMOHCTPAITMOHHOTO 000-
PYIOBaHUS M Y9eOHO-HATJISTHBIX
nocoOuii (HOyTOYyK, MPOEKTOP,
JKpaH);

Jnoctyn K ceth «MHTepHEeT»;
JOCTYT B 3JIEKTPOHHYIO 00pa3oBa-
TEJIBHYIO CPEely YHUBEPCUTETA;
porpaMMHOe obecriedeHue:
Windows, Office;
CHeIHaTM3UPOBAHHAS ME-
6enb(ydueOHas 1ocKa, yueOHas Me-
0eb).

350044, KpacHogapckuii
Kkpaii, r. Kpacnoaap, yn. um.
Kanunauna, 13

DuU3NKO-XUMHYECKUE
MCETO/JbI aHAJIN3a

ITomemenune Nel33 300, miomnians
— 42,7M?; TI0CaI0YHBIX MECT —
12; YuebHas cnenuain3upoBaHHas
71a00paTOPHUsI IIEKTPOXUMUICCKUX
METOI0B HCCIIeTOBHUS (Kadeapbl
XUMUH) .
naboparopHoe 000pyI0BaHHE
(KOHIYKTOMETp — 2 HIT.;
MOHOMEpP — 2 WIT.;
BCTpsIXUBaTeIh — | MIT.;
CTeH]I JIa0OpaTOPHBIA — 3 MIT.;
pH-METp — 3 IIT.;);
CTCIIMATM3UPOBAHHAS ME-
Oenb(yuebHas 10ocKa, yueOHas Me-
0eb).

350044, Kpacnonapckuii
kpai1, r. Kpacnonap, yi. um.
Kamununa, 13

Duznko-xuMuUYeCcKue
METOJIbI aHaJIN3a

ITomerenue Nel136 300, miomniaan
— 41,1M?; TOCaIOYHBIX MECT —
12; Yuebnas cnienuaain3upoBaHHas
naboparopus CEeKTPaIbHBIX METO-
JIOB HccrenoBanus (Kadeapbl Xu-
MUH).
nabopaTopHoe 000pyI0BaHNE
(BcTpsixuBaTenb — | mrT.;
CTeH]I JIA0OPaTOPHBIA — 5 TIT.;
KaJjopuMeTp — 4 wr.;);

350044, Kpacuonapckuit
kpait, . KpacHomap, yn. um.
Kamunauna, 13
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TEXHUUYECKUE CPEJICTBA O0yUCHUS
(mpunatep — 1 mT.);
CHEIATM3UPOBAHHAS ME-
Oenb(ydaeOHas 10ocKa, yueOHass Me-
0cIIb).

DOU3NKO-XUMHUYECKHE
METOJbI aHAJIN3a

CITy’)KUBaHUS y4eOHOTO 000pya0Ba-
HUSL.
naboparopHoe 000pyIOBaHUE
(muctuinstop — 1 1mr.;).

ITomemenne Nel37 300, mnomans | 350044, Kpacnonapckuii
— 20 xB.M; IOMeEIIEHKE JUIst Xpa- | Kpai, r. KpacHogap, yi1. um.
HeHus U npodunaktuyeckoro 00- | Kanmuauna, 13

Duznko-xuMHuUYeCKUe
METOBI aHATIU3a

ITomemenue Ne229 300, nocamou-

41,1m2; moMelieHue s CaMoCTOsI-
TEJIBLHOU pabOThI 00YJArOIITUXCS.
CIJINT-cucTemMa — | IIT.;
TEXHUYECKUE CPEJICTBA O0yUEHUS
(npoextop — 1 mT.;
aKycTHueckas cuctema — | 1it.);
JIOCTYyN K ceTh «HTepHEeT»;
JIOCTYI B JIEKTPOHHYIO HHOpMa-
LIUOHHO-00pa30BaTEIBHYIO CPEY
YHHUBEPCUTETA;
[IporpammHuoe obecrieueHue:
Windows, Office, cnermanu3upo-
BAaHHOE JIMIICH3UOHHOE U CBOOOIHO
pacrpocTpaHsieMoe MPOrpaMMHOE
obecrieueHue, MpeayCMOTPEHHOE B
paboueii mporpaMme.
CrieIMaJIu3upOBaHHAS Me-

Oenb(yuebHast MeOenb).

350044, Kpacuogapckuii

HBIX MECT — 25; rmmoniaap — Kpaii, r. Kpacnoaap, yi. um.

Kanunauna, 13
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