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PaGoyast mporpamma JucHMIUTHHEl «DU3NKO-XUMHYECKHe METOIbI aHaIi3a» pas-
paborana Ha ocHoBe ®I'OC BO — OaxanaBpuar 1o HaNpaBlIeHUIO MOATOTOBKH
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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.

3agaun IHCHMILIMHBI

— OBJIAJeTh 0a30BBIMHM 3HAHUAMH (DYHIAMEHTAIBHBIX pa3JelioB HayK O 3emiie, ecTe-
CTBEHHO-HAyYHOTO U MaTEMaTHYECKOT0 IMKJIOB IIPH PELICHUH 33/1a4 B 00JIaCTH SKOJIOTHH U IIPU-
POIOMOJIB30BAHUS.

— OCBOMTBH METO/IbI 0TOOpa Npo0 U MPOBENCHHUS XUMHUKO-aHATUTUIECKOTO aHAJIN3a Bpel-
HBIX BBIOPOCOB B OKPY)KAIOIIYIO CPey, TCOXUMHUYECKUX UCCIEI0BaHMN, 00paObOTKH, aHAIN3a U
CHHTe3a J1a00paTOpHOI HHPOPMAIMH, METOAAMH CUCTEMATU3aIlH, aHAIN3a HH(OPMALIUH.

2 IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO JUCHMILINHE, COOTHECEHHBIX
¢ IVIaHUpyeMbIMH pe3yiabTaTamu ocsoenuss OIIOII BO

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJIHHBI (l)OpMI/IpleTCﬂ CJIeAyrmMe KOMIICTCHIIUNA

[MK-14 — criocoOeH aHaIM3UPOBATh IKOJIOTHICCKYI0O 0OCTAaHOBKY IPH PA3IMIHON aHTPO-
IOTeHHOM Harpyske

[1K-14.3 AHanu3upyeT pa3iuyHble MOJICIH PA3BUTHUS SKOJIOTUYECKOH OOCTAHOBKU TPHU
pas3InYHOM aHTPOIIOI€HHON Harpyske

B pesynbTare nzyueHus TuCHUIIMHBL «PU3NKO-XMMHUUYECKHE METO/Ibl aHAJIN3a» 00y4aro-
HIMKCS TOTOBUTCS K OCBOSHHIO TPYAOBBIX (DYHKIIMI U BHIMIOJHEHUIO TPYAOBBIX JICHCTBHIA:

ITpodeccuonanbusiit ctannapt [Ipodeccruonanphbiil ctannapt «CrnenuaniucT-TeXHOIOT B
00J1acTH MPUPOTIOOXPAHHBIX (IKOJIorHUecKuX) Ouorexnonoruit» (IIpukaz Muntpyna Poccun ot
21 nexabps 2015, No 1046H)

TpynoBas pynkuus (OT®): MOHUTOPUHT COCTOSIHUSI OKPYKAIOILleH Cpesbl ¢ MPUMEHE-
HUEM IIPUPOJOOXPAHHBIX OMOTEXHOJIOTUI

TpynoBas ¢pynkuus (T®P) OcymiecTBieHHE IKOJIOTUYECKON OLIEHKH COCTOSIHUSI MOIHA/-
30PHBIX TEPPUTOPHIA U BO3MOKHOCTH MPUMEHEHHs Ha HUX NPUPOIOOXPAHHBIX OMOTEXHOJIOTH,
A/01.6

TpynoBble AelcTBUS: MIIaHUPOBAaHUE PAOOT, ONpe/IeeHNe IPaHULl TEPPUTOPHUIl U 0OBEK-
TOB MOHUTOPHHIA [TOJHA30PHBIX TEPPUTOPUIL; aHATIU3 PE3yJIbTaTOB UCCIIEIOBAaHUI IPUPOIHBIX
00pa3uoB; (HopMUPOBaHHE 3AKIIOUEHHS 00 SKOJIOTHYECKOM COCTOSIHUU MOJIHA/I30PHBIX TEPPHUTO-
puil ¥ BO3SMOXXHOCTH IPUMEHEHUSI HAa HUX IPUPOIOOXPAHHBIX OMOTEXHOIOTHH.

3 Mecto qucuuniunasl B crpykrype OIIOII BO

JucuuminHa «PU3UKO-XMMHYECKUE METO/bl AHAIN3a» SBISETCS JAUCHUIUIMHOW 4YacTH,
dbopmupyemoii yuacTHuKaMu obpazoBatenbHbix oTHomeHuid OIIOIT BO moaroroBku oOyyaro-
uxcd 1no HanpasiaeHuto 05.03.06 Dkonorus U NpupoI0NOIb30BaHNE, HAMPABIEHHOCTh «KOJI0-
TUsl U TPUPOIOTIOIB30BAHUE.



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 U3y4aeTcs Ha 3 Kypce, B 5 ceMecTpe Mo yueOHOMY IJIaHy 04HOM (popMbl 00yueHUs.

CoaepskaHue H CTPYKTYpPa JTHCHUILINHBI 110 09HOH (popMe 00yUeHHns

Buapl yueOHoI padoThl, BKJIIOYAsA CAMOCTO-
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YeCcKHUX MeTO/10B aHAIN3a.
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IIpo6GooT6op 1 MpoOONOATOTOBKA.
OCHOBBI MaTeMaTHIeCKOM 00pa-




Buabl yue6Hoii paGoThl, BKJII0OYAsE CAMOCTO-
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0OTKH pPe3yabTaTOB UCCIICI0BA-
HUSL.

CrekTpajbHble METOIbI aHA-
Jm3a.
MonekynspHO-a0CcOpOITMOHHBIH
CIIEKTPaIbHBIA aHATH3.
Hedenomerpus u Typooaumer-
2 | pus. I[K-14 | 5 6 - - - 12 - 10
ATOMHO- aOCOpPOIIMOHHBIN CIIEK-
TpaJIbHBIA aHAJIN3.

OMHCCHOHHBIH CIIEKTpaJIbHBINA
aHaJIN3.
DJIeKTPOXUMHUYECKHE MeTObI
aHaJIM3a.
IloTeHUMOMETPUIECKUI aHAITN3.
3 | Konmykromerpus. I[K-14 | 5 4 - — - 12 - 10

Bonpramnepomerpudeckue me-
TOJbI AaHAJIH3a.

XpomarorpadguiecKkue MeTOabl
aHaIu3a.
I"azoBas xpomarorpadusi.

4 MK-14 | 5| 2 - - - 2 - 6
HoHHOo-00MeHHas XpoMaTorpa-
¢us.
TonkocnolHas xpomaTorpadmusi.
Htoro 14 - — - 28 - 29

6 [lepeueHb y4eOHO-MEeTOAMYECKOT0 00ecTieYeHusI sl CAMOCTOSITEIbHOI padoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

MeTtoauueckue ykazanus (U1 CaMOCTOSATEIbHON pabOThI)

1. Haymona I'. M. Texnuka BeZieHUSI XUMUUYECKOTO IKCIIEPUMEHTA B TabopaTopuu [ Dek-
TpoHHBI pecype] /I'. M. Haymosa, E. K. SI6nonckas, E. A. Kaiiroponosa. Kpacuonap: KyoI'AY,
2012. — 80 c. — Pexxum nocryma:

https://edu.kubsau.ru/file.php/105/03 03.07.13/08_tekhnika vedenija_khimicheskogo eh
ksperimenta.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_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf

2. T'aitnykoBa H. I'. TecToBble 3amanus no aucuuiinae «MHCTpyMeHTalbHbIE METOIbI
UCCIIEIOBaHMS TIOYB U PACTEHHID» JJIs1 CAMOCTOATEIBHOM paboTh : yuel. mocodue. [ DIeKTPOHHBIH
pecype] / H. T'. T'alimykoBa, 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. UHCTpyMEHTaNIBHBIE 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'. MHcTpyMeHTalIbHBIE METOJIBI HCCIIEIOBAHUS B arpO’KOJIOTUH. 4. 1.
DnekTpoxumMudeckue Metosl : yued. mocodue / H. I'. T'alimykosa, M. B. [1labanoBa ; mox o0mei
pen. H I TaiimykoBoii. —  Kpacmomap : Kyol'AY, 2018. - 99 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye _metody 414003 v1 .PDF

7 DoH/ OLIEHOYHBIX CPEICTB /JIsl MPOBeIeHUs MPOMEKYTOUHOI aTTecTAlMU

7.1 IlepeyeHb KOMIeETeHIMH ¢ yKa3aHHeM 3TanoB uX GopMHpoOBaHHMs B mpolecce
ocsoenus OIIOII BO

Ortansl OPMHUPOBAHUS U ITPOBEPKA YPOBHsI c(hOPMUPOBAHO-
Howmep cemectpa* CTH KOMIIETEHIMH 10 JUCIUIUIMHAM, TPAaKTHKaM B TIpoIiecce
ocsoenus OITOIT BO
[1K-14 — criocoOGeH aHaTu3UPOBaTh SIKOJIOTHUECKYI0 OOCTAaHOBKY

IIPU PA3IMYHON aHTPOIIOI€HHOW Harpy3ke
, 4 O3HakoMHTeNNbHAs MPAKTUKA
) CucreMHas 3K0JI0THSA
5 OU3NKO-XUMUYECKHUE METO/IbI aHAJIN3A
5 WNHcTpyMeHTabHBIE METOIBI aHAJIN3a B MOHUTOPHUHTE 00B-
€KTOB OKpPY>Karollel cpe/ibl
OCHOBBI TPUPOIOTIOITB30BAHUS
OCHOBBI PETMOHAIBHOTO MpUPOI0TI0ab30BaHus (D)
[IpenumiaoMHas mpakTHKa
[TonroToBka K mpoueaype 3aluThl ¥ 3alUTa BbITYCKHON
KBaJIM(DUKAITMOHHOM pabOTHI
*Homep cemecTpa COOTBETCTBYET 3TaIly (GOPMUPOBAHHS KOMIETEHIIUH

2
4

0 0 ~N o

7.2 Onucanue noxkasareseil 1 KpUTepueB OLlCHUBAHUS KOMIIeTeHIMII HA Pa3JINYHbIX
Tanax ux (popMUpOBaHUs, ONIUCAHHE IIKAJIbI OlEHMBAHUSA

[Inanupyembie YpoBEHBb OCBOEHUS
€3yJIbTaThI
pOCiOGHI/ISI HEYJOBJE- | yIOBIJIETBO-
TBOPUTENIBHO | PUTENIBHO Onenounoe
KOMITETEHIIH XOpOHIO (Cpea- | OTIIMYHO (BbI-
(MuHMMaNb- | (MUHHMAIb- . . CPENCTBO
(MHIMKATOPbI . " HUMN) COKUH)
OCTHKEHHS HBI{ HE JI0- | HBIii, mopo-
CTUTHYT) TOBBIN)
KOMIETEHIINN)
I1K-14 — cioco6eH aHaTM3UPOBATh SKOJIOTUYECKYI0 OOCTaHOBKY
IIPY PA3JIMYHON aHTPOIIOI€HHOM HArpy3Ke



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

[1IK-14.3 Ana-
JTU3UPYET pa3-
JIUYHBIE MO-
JIeN pa3BUTHUS
JKOJIOTHhYe-
CKOi1 oOcTa-
HOBKH MpU
pa3IM4YHOMN aH-
TPOIIOTE€HHOM
Harpyske

YpoBeHsb 3Ha-
HHUH HIDKE
MHHHMAJIb-

HBIX TpeOoBa-
HUHA, HUMEIU
MECTO  Tpy-
Oble OIINOKH
IIpu  pemie-
HHUH CTaH-
JapTHBIX 3a-
Jad HE Tpo-
JIEMOHCTPH-

pOBaHBI  OC-
HOBHBIE yMe-
HUS, HMCIH
MECTO  Tpy-
Oble OIIMOKH,
HE npoJie-
MOHCTPHPO-
BaHEl  0a30-
BBIC HaBBIKH

MuHu-
MaJIbHO J10-
IIyCTUMBIN
YPOBEHB
3HAHUH, JI0-
18%11(S3: (6]
MHOTO
rpyoBIX
OIIHOOK.
[Iponemon-
CTpHPO-
BaHBI
HOBHEIC
yMEHHUs, pe-
IICHBI TUIIO-
BBIC 3aJaYH.
HNmeercs
MUHHMAaJIb-
HBI HAOOp
HaBEIKOB
JUIS pellie-
HUS  CTaH-
JApTHBIX 3a-
Jlad C HEKO-
TOPBIMHU
HeJoYeTaMHU

HC-

oC-

YpoBeHb 3Ha-
HUH B 00BLEME,
COOTBETCTBYIO-
eM po-
rpaMme TOJro-
TOBKH, JIONY-
IEHO He-
CKOJIBKO  He-
rpyOBIX —OIIU-
o6ok. IIpone-
MOHCTPHUPO-
BaHbI BCE OC-
HOBHBIC  yMe-
HUS, PEIICHBI
BCE OCHOBHBIE
3a7a4l C He-
rpyobIMu
omuOKaMu,
MPOJIEMOH-
CTPHUPOBAHBI
0a3o0BEIE
HABBIKK  TIPU
pEIICHUY CTaH-
JAPTHBIX 337249

YpoBeHs 3Ha-
HUli B 00B-
eMe, COOTBET-
CTBYIOIIIEM
nporpamme
IMOJTOTOBKH,
0e3 OomMOOK.
[Iponemon-
CTPUPOBAHBI
BCE  OCHOB-
HbIE YMEHUS,
pelieHbl  BCE
OCHOBHEIC 3a-
Jmaud ¢ OT-
JEIbHBIMHA
HecyIIe-
CTBEHHBIMHA
HEIOYCTaMH,
[Iponemon-
CTPUPOBAHBI
HaBBIKK TIPH
pelIeHUU He-
CTaHJAPTHBIX
3a7a4

Pedepar
TecTtoBbie
3a/laHus
Pacuetnas
pabora (3a-
nava)
Kontposs-
Has pabora.
Bonpocer u
3a/laHus
JUISL  TIPOBE-
JOeHUs  3a-
gera.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHHs

7.3.1. Temsl peepaToB

WIN MHble MaTepHuajbl, HeOOXOAMMbIE IJIA
OLIEHKM 3HAHMI, yMeHMi, XapaKTepUu3yIIuX 3Tanbl GopMHUPOBaAHUS KOMIIETEHUHA B MPoO-
necce ocsoenus OITOII BO

1. OGpaboTKa pe3ylabTaTOB IKCIIEPUMEHTAIBHBIX UCCIEN0BAaHUN (PUZNKO-XHMHUECKOTO aHau3a
2. BpiOop MeToa aHaMM3a, CXeMbI M METOIUKH MMPUMEHUTENHLHO K 00BbEeKTy aHanu3a. Kputepuu
BbIOOpA, IpaBUiIa 0TOOpa Mpoo.

. XeMOMeTpHKa U MJIaHUPOBAHUE SKCIIEPUMEHTA.
Tunsl peakiuii 1 OpraHMYecKue peareHThl B aOCOPOIIMOHHON CIIEKTPO(HOTOMEPUH.

. BousHue paznuyHbIX (pakTOPOB Ha TOUHOCTD IUIAMEHHO - (POTOMETPUUECKUX U3MEPEHUH.

3
4
5. CnekTpodoToMeTpruyecKkoe TUTPOBAHHE.
6
7

. CDJ'IYOpI/IMeTpI/IH - 3KCHpCCCHHI>i MCTO/ OIIPEACIICHUSA KaUuCCTBA CEIbCKOXO031CTBEHHOM

NPOAYKIIUHA

8. DneKTpoXMMUYECKHEe METO/IbI UCCIIE0BAHUI B 9KOJIOTUHU U IPUPOIONOIH30BAHUH,
TpeOOBaHUS K HUM
9. KonaykroMeTpuyecKuii MeToJ] OnpeieNIeHHs BIaKHOCTH I0YB U OOIIEH COJIEHOCTH
MTOYBEHHBIX BOJ]
10. KynoHomeTpuueckuii aHaiu3 U ero NpUMEHEHHs B 9KOJIOTHYECKOM MOHUTOPUHTE
11. AMnepoMeTpruecKoe TUTPOBAHHE B CEIbCKOXO3HCTBEHHOM aHaIH3€




12. Tlonsporpadruueckre METObI UCCIEAOBAHUHN B B SKOJIOTMUYECKOM MOHUTOPHHTE

13. Xpomarorpaduyeckrie METObI HCCIECTOBAHUN B aHAIHM3€E MUIIEBHIX POIYKTOB

14. Vonnas xpomaTorpadus B aHaJIN3€ 00BEKTOB OKPYKAIOIICH CPEIbI

15 BricokoaddexTuBHAS KUAKOCTHAS XpoMaTorpaduss U ee IPUMEHEHUE B aHAIIN3€E PACTH-
TeJIbHBIX MPOO Ha CoJepKaHNE OPraHUYECKUX COCTMHEHUN

16. I'nOpuaHbIe METOBI aHATHM3a B arPOIKOJIIOTHYECKOM MOHUTOPUHTE

17. lHHOBaIIMOHHBIE METO/IbI HCCIIEOBAHUIN B arpOIKOJIOTUI

18. ABTOMaTH3aMs B arPOXUMHUYECKOM aHAJIN3E

19. Ilpumenenue meto10B DXMA B KpUMHUHAITHCTHYECKOU IKCIIEPTH3E.

20. [Tpumenenne ®XMA mnpu pacciae10BaHUU YKOJOTHUECKUX MPECTYIUICHUH

21. lndpakpacHasi CHEKTPOCKONUS B aHAJIN3€E CEIbCKOXO03IUCTBEHHOM MPOIYKIIMH

22. Pentrenodas3oBblif 1 peHTTEHOCTPYKTYPHBIM aHAIN3 B arpPOIKOJIOTUH

23. Pentreno-¢ayopecieHTHBIN aHaIu3 B aHAJIN3¢ OMOJIOTHYECKUX 00BEKTOB

24. Un¢pakpacHasi CHEKTPOMETPHSI B aHAJIN3€ OMOJIOTHIECKUX OOBEKTOB

25. SIMP cnexTpockonus B paciiu(ppoBKe CTPYKTYPhI CI0KHBIX OPraHUYECKUX BEILIECTB.

7.3.2 3apaHus 1J1s1 KOHTPOJbHBIX padoT

KonrponbsHas padota
110 SJICKTPOXUMHUYCCKUM MCTOJaM aHaJIN3a
1. Paccunraiite koHuenTpanuto pactsopa HCI, ecnu mpu KOHIYKTOMETPHYECKOM THTPOBA-
Hun 50 mut storo pactBopa 0,011 pactBopom NaOH 6putn osy4eHs! cieayronye JaHHble:
Vi, M 0 2 4 6 8 10
R, Om 664 915 1490 1580 1010 740

2. HanpsbkeHnue BogopoHO—KaIOMENbHOM raasBannyeckoi renu npu 28 °C pasro 0,580 B.
Brruucnure KoHIEHTpaIMio HOHOB Bojopoia u pH pacteopa.

3. Kakue 31meKkTpo/ibl UCIONB3YIOT AJIs ONpEAeTeHUs] OKUCIUTEbHO-BOCCTAHOBUTEILHOTO
MOTEHIMAIa TOYBEHHOM BBITSKKHU? COCTaBbTE CXEMY TaJIbBAHUYECKOM LTI, YKAKUTE PEAKTUBBI,
00opyoBaHue U 3Tambl paboThI.

KonTponbhas padbota
10 CIEKTPaIbHBIM METOJaM aHaJIn3a

1. AToMHO-a0CcOpOIIMOHHBIN CIIEKTPaIbHBIA aHAIN3 TOYBEHHON BBITSKKH JUUISl ONIPEIETICHUS
noaBwxkHBIX ¢popM cBuHIA (I1), menu (11), muHKa: cymHOCTh MeTO1a, 000PYIOBaHHE, X0 BBIIIOJ-
HEHUs paboTHI.

2. Bei6op cBetoduinbTpa npu HOTOMETPHUUECKOM OINPEAEeTICHIHN MapraHIia.

3. Jlns mocTpoeHus rpaAyupOBOYHOIO rpaguka npu TypOUAMMETPUUYECKOM OIpEAeICHUH
XJI0pa B BOJE MOJYUYEHBI CIEIYIOUIUE JaHHbBIE:

Ter, mr/em® 6x103  9x107 12x10%  15x10°  18x107®
D: 0,05 0,075 0,10 0,125 0,15
Haiitu cogepxanue xnopa B 1 1 Boasl, eciau Dy Bonsr 0,11.

KonTponbhas pabota
o XpomMaTorpadUuueckuM METOJaM aHaIn3a
1. Onummure METOAMKY MOArOTOBKU aHMOHHUTa AB-17 k pabote. UTo Takoe coneBas ¢popma
nonuta? Kak nmepeBecTyt aHMOHUT B XJIOPUIHYIO hopmy?
2. [lpu pa3neneHuu pTyTH, KaaMUs U MeIM Ha MEJUTI0I03€ KO (OUIIMEHTHI ABUKESHHS OKa-

3aJIMCh CIICAYIONIHMU:
Rr(Hg)=1,00 R{(Cd)=0,82 R¢(Cu)=0,92.



Haiitu myTi IBMO>KEHUS KaXK0T0 MOHA, eciu GpoHT dmtoeHTta 15 cm. M3o0pasure xpomaro-
rpamMmy, yKa3aB Ha Hel MOJIOKEHUE KaXKI0T0 MOHA.

3. Kakoii ra3-HocuTennb Hanbosee MUpoKo MPUMEHSIETCS B Ta30Boi xpoMartorpaduu? Ilo-
ACHUTE, movyemy. J{aiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY UCIOJIB3YEMBIX Ta30B-HOCUTEIICH.

7.3.4 KoMILJIeKT 3224 4 3aJaHUi

KommnuiekT 3aaHuii 111 BHITNIOJIHEHUSI PAac4eTHOM padoThl
[Ipumep no Teme «INEKTPOXUMHUUECKUE METO/IbI aHATH3a»

Bapuanm 1
1. CocTaBUTh raJIbBAHWYECKYIO IIETIb ISl OTIPEIeNICHNS] KOHICHTPAIL[H HOHOB KaJIUSI IOTEH-
[IUOMETPUYECKUM METO/I0OM. YKa3aTh PEaKTUBBI, 000PYAOBaHHUE, ITAIBI PaOOTHI.
2. PaccunTats xkoHnenrpamnuio Cl” B pacTBope, €Ciiu XJIOpCepeOpsHBIN IIEKTPOI, TOTPY-
KCHHBIN B pacTBOp, MMeeT noreruuan 208 mB (¢’ = 290 mB).

Bapuanm 2
1. Paccuuraiite pH pacTBOpa, eciu MoTeHIHAal CTEKJITHHOTO 3JIEKTPO/Ia M0 OTHOIICHHUIO K
xjopcepedbpsinomy paBeH: ¢ = —133 mB. CrangapTHBII 3J€KTPOAHBINA TOTEHIIUAN XJIopcepeOpsi-
HOTO: ¢’y = 201 MB. IToTeHnMaN CTEKISTHHOTO AJIEKTPOAA MO0 OTHOIIECHHIO K XJIOpcepeOpsHOMY
B M30MOTCHIUAIILHOM TOYKe paBeH: O = —33 mB (pH, = 3,28).
2. Paccuuraiite yaenbHyIo 3ekTpudeckyto npoBoaumocts 0,011 pactBopa KCI.

7.3.5 TecToBBIC 3aaHUA

BapuaHT TecToBOro 3a/1aHus, 0XBaTHIBAIOIIETO BECh KYPC MPUBEICH HIKE.
1. Cpennee 3HaYeHHE U3MEPSIEMON BEIIMYMHBI ONpeersieTcs mo Gopmyie:

R 2
a)S; = VEZ(x; — x)?,

n )

6) X ==X
Si "
B) Sx—ﬁ .

2. OTKJIOHEHHE OT CPEIHETO apuPMETHIESCKOTO (a0COIFOTHAS OMMOKA) OIpeIeseTcs Mo popmylie:
a) di =Xi— X,
6) X= ixi ;
- Si
B) Sx - N
3. CpenHee OTKIIOHEHHE OMpeenseTcs no Gopmye:
a) di= Xi-X ;
> . —
6) dep =+ % :

B) ep =% 2 (x;_x) -

4. Cpennsisi KBaapaTuyHas olInOKa U3MepeHus onpeaensercs no hopmyne:
I (xi—x) .
a) dcp =+ Y
0) di = Xi-X ;
/ —)2
B) Si = —iZ(xl x) .

n
5. ducnepcus cpenHen KBaApaTUIHON onpeensieTcs mo Gopmyiie:

_ Si.
a)Sx—\/H,



0) Sx=Si;
B) dep=

6. I'pyboe oTkI0HEHHUE ompeensieTcs no Gopmyie:
a) di = Xi-X ;

0) depm>3Sx;

B) dep = & 200 (x:-l—x) '
7. BeposiTHas OTHOCUTEIIbHAS TIOTPEIIHOCTD OIpeaeIsieTcs Mo Gopmyie:
8. Mertoabl aHanM3a, B KOTOPBIX UCHOJIB3YIOT pEaKIUU HEHTpaIu3auu, OKUCIUTEeIbHO-BOCCTa-
HOBHTEJIbHBIE, KOMITJIEKCOOOPa30BaHUs Ha3bIBAIOTCS:
a) GU3HYECKUMU;

0) MHCTPYMEHTAJIbHBIMU;

B) XUMHUYECKUMH
9. Meto/ipl aHANTM3a, OCHOBaHHBIC HA UACHTU(DUKAIIMH YMIUCCUOHHBIX MU a0COPOIIMOHHBIX
CIEKTPOB HCCIIETyEeMOr0 BEIIeCTBa Ha3bIBAIOTCA:

a) CIIEKTPaJIbHBIMU;

0) PIECKTPOXUMHYCCKUMU;

B) XpOMaTorpapuuecKuMH
10. Mertoap! aHanu3a, OCHOBaHHBIE HA PETUCTPAIIUU DJIEKTPOXUMHYECKHUX TapaMeTPOB OTpeie-
JSIEMOTO BEIECTBA HA3bIBAIOTCS:

a) CIIeKTPaJIbHBIMU;

0) DIIEKTPOXUMUYCCKUMU;

B) XpoMarorpaduiecKumMu
11. B ocHOBE MOTEHIIMOMETPUUECKOTO METO/1a AaHAJIN3A JICIKHUT:

a) perucTpanus IEKTPOAHOTO MOTEHIIMAIA UITH HAIIPSKEHUS B LICTIH;
0) perucrpanus KOJIN4IeCTBa SJICKTPUIECTBA, U3PACXOIOBAHHOTO MIPH BHIICTICHUH BEIIECTBA B
MPOLIECCE IIEKTPOIN3A;

B) pETUCTpAIs YACTHHOHN 3JEKTPUIECKOI MPOBOIUMOCTH HITH COTIPOTUBIICHUS
12. MeTtoa, OCHOBaHHBIH Ha ONpeAENICHUH COJepKaHHS BEIIECTBA B aHAIM3UPYEeMOi Ipoode 1o
BEJIMYMHE €€ AIEKTPHUIECKON MPOBOIUMOCTH HA3BIBACTCS:

a) KyJIOHOMETPUUECKUM;

0) KOHTyKTOMETPHUECKUM;

B) CHEKTPAJIbHBIM
13. MeToa, B OCHOBE KOTOPOT'O JISXKUT U3MEPEHHUE MOTEHIMAala 3JEKTPOoJIa, TOTPYKEHHOTO B
aHAM3UPYEMBIil pacTBOp, Ha3BIBACTCS:

a) KOHAYKTOMETPUYECKUM;

0) KyJTOHOMETPUUYECKHM;

B) MOTEHLIHOMETPUUYECKUM
14. MeTon, n3yJaronuii 3aBUCUMOCTh CHITBI UG Y3MOHHOTO TOKA OT HAJIaraeMoro Ha JIeKTpo-
XUMHUYECKYIO STUeHKY BHEIIHET0 HAPsHKEHUs IPU MPOBEICHUH IIpoIiecca 3IEKTPOoIIn3a, Ha3bIBa-
eTCsL:
a) BOJIbTAaMIIEPOMETPUIECKHM METOOM;
0) mossiporpauYECKUM METOJIOM;
B) CIIEKTPAJILHBIM METOJIOM
15. BennunHa, paBHasi OTHOIICHHUIO N3MEHEHHS aHATMTHYECKOTO CUTHAJIA K M3MEHEHUIO KOHIICH-
TpaLUU ONPEIeNIEMOro KOMIIOHEHTA Ha3bIBAeTCA:
a) K03 HUITMEHTOM TIPETOMIICHHS;
0) K03 (HUIIMEHTOM MOTPEIIHOCTH;
B) KOO PUIIMEHTOM UyBCTBUTEIHHOCTH

2 (xi—x)
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16. MuHuManbHOE COJIep KaHKE ONPELIISIEMOT0 KOMIIOHEHTA B aHATM3UPYEeMOoH 1pobe, KoTopoe
MO3KET OBITh OOHAPYKEHO JTaHHBIM METOJ/IOM C 33JaHHOUN BEPOSTHOCTHIO XapaKTePU3YETCS:
a) KOHLIEHTpalluel BellecTBa;
0) npenenoM 0OHapyKEHUS;
B) KO3()(PHUITMEHTOM UyBCTBUTEILHOCTH
17. Jlna usmepeHus peloKc-moTeHIMasa B KaueCTBE MHIUKATOPHOTO UCIIOJIb3YETCsI SJIEKTPOI:
1) aTrOMUHHUEBBI;
2) BOJIOPOIHBIIA;
3) IaTHHOBBIIA,
4) JKeNe3HbIN.
18. CTEKISIHHBIN JIEKTPOJI, JUTUTEIIBHOE BPEMs BBIJIEP)KaHHBIN B BOJIE, 00J1a/1a€T BOJOPOTHOM
GyHKIMEH 1 ucnob3yeTcs s u3Mepenus pH 6e3 monoaHuTensHOM 00paboTKU B cpeax:
1) HelTpaNbHBIX;
2) CHITbHOKHCIIBIX
3) CHIJIbHOIIIETIOYHBIX;
4) HeT BEpHOI'O OTBETA.
19 Ilepen npoBeeHUEM U3MEPEHUI CTEKIISIHHBIN IEKTPO KATMOPYIOT 1O ... pacTBOpam.
20. [lepen skcruryaTanue HHIAMKATOPHBIN MIAPUK CTEKIITHHOTO 3JIEKTPO/1a BBIMAYUBAIOT B!
1) 0,1H pacTBOpE CONSTHOM KHUCIIOTHI;
2) 0,11 pacTBOpE 1IETOUH;
3) pa3baBIeHHOM pacTBOPEXJIOpUIA HATPHS;
4) KOHLIEHTPUPOBAHHOM PACTBOPE XJIOPUIA HATPUSI.
21. IloTeHITMOMETPUYECKHIA aHATN3 HE UCIIOJIb3YETCSl B arpOXUMUU U ITOYBOBEICHHUH TSI OTIpe-
JICTICHUS:
1) oOmiei KUCIOTHOCTH MOYBEHHBIX PACTBOPOB;
2) HHUTPAT-HOHOB B IIOYBEHHOU BBHITSIKKE;
3) coxepxaHHs HOHOB KaJIbIINS;
4) copep kaHUS MIOHOB aMMOHUS, KaJIUA.

22. PactBOpHI cO 3HaueHUsAMHU pH, paBHBIMHU:

1. 1.68;2. 4.01;3. 6.86;4. 9.18; Ha3BIBAIOTCH ... ....ccuvvnnn....
23. IloreHuuan nIaTUHOBOTO 3JEKTPO/a 3aBUCHUT OT:
1) KOHILIEHTpAIK HOHOB BOJOPO/IA;
2) COOTHOIIIEHUS KOHIICHTPAIIUU OKUCIIEHHON U BOCCTAHOBJICHHOU (DOPM OmpeensieMoro Bele-
CTBa;
3) KOHIIEHTpaUU OKUCIEHHON (hOPMBI BEILIECTBA;
4) KOHIIEHTPALMU BOCCTAHOBJIEHHON ()OPMBI BEILIECTBA.
24. MetogamMu KOHIYKTOMETPUU MO>KHO aHAJIM3UPOBATh TOJIBKO BEILIECTBA, SBJISIOIINECS:

1) nusneKkTpuKamu;

2) BNEeKTPOIUTAMU;

3) BBICOKO-MOJIEKYIISPHBIMU;

4) KOJJIOMIaMHU.
25. B siueliky ¢ 21€KTpoJaMH MOMEIIAIOT aHATU3UPYEMBINA PACTBOP, AYEHKY IOMEIIAIOT Ha Mar-
HUTHYIO MEUIAJIKY U TUTPYIOT IIPH:

1) KOHTYyKTOMETPHH;

2) npsiMOi KOHIYKTOMETPHUH;

3) KOHIYKTOMETPHUUECKOM TUTPOBAHUHU;

4) NOTEeHLIMOMETPHUH.
43. B MeToJ1e KOHAYKTOMETPUYECKOTO TUTPOBAHHUS HE UCIIOIB3YIOT PEAKLINIO:
1)uzoTonHOro oOMeHa;
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2)HeUTpamu3ammm;
3)ocaxIeHus;
4) KOoMIUIEKCOOOpa30BaHMS.
26. CyurHoCcTh KOHAYKTOMETPHUYECKOTO METO/1a aHAJIU3a 3aBUCHUT OT
a) pas3IMYHOM CIIOCOOHOCTH BEIECTBA K COPOIUY;
0) IpUHIIKIIA U3MEPEHUS FIEKTPOIIPOBOIHOCTH;
B) M3MEPEHUs yIJla BpalleHus
27. Ilpsamas KOHIYKTOMETpHsI OCHOBaHA Ha
a) HENocpeJCTBEHHOM M3MEPEHHUH JIEKTPOIIPOBOIHOCTH MCCIIElyeEMOro pacTBOpa;
0) ompesiesieHUH COACepKaHUs BEIIeCTBA 0 BPEMEHU TUTPOBAHUS;
B) M3MEPEHUU YIJla BPAIIEHUs IIOCKOCTH MOJIIPU30BAHHOIO CBETA
28.Touka HKBUBAJIEHTHOCTH MPH KOHAYKTOMETPUYECKOM TUTPOBAHUH ONPEACISACTCS:
a) 10 PE3KOMY M3MEHEHHIO 3JIEKTPOIPOBOJAHOCTU M COIPOTUBIICHUS B PACTBOPE;
0) 110 U3MEHEHMIO COJIEPKAHUS BEILIECTBA B PACTBOPE;
B) 10 PE3KOMY U3MEHEHUIO COIIPOTUBIICHUS B PACTBOPE
29. V nenpHast 3IEKTPOIPOBOAHOCTH 0003HAYACTCSI:
a) C
0) 4
B) X
30. Enununa uaMepeHus yAeabHON 3JeKTPONPOBOAHOCTH:
a)T /oM,
0) kBT;
B) CM (cumeHc)
31. BosbTamnepoMeTpruyeckuii METO/ aHaJIn3a OCHOBAH Ha:
1) u3MepeHnH KOJIM4ecTBa 3JIEKTPUUECTBA;
2) TUApOIU3E;
3) HCIIONTb30BAaHMH SIBJICHUS TIOJSPU3AIMH MUKPOJIEKTPOIa, TOTYYCHUN ¥ HHTEPIPETAIHH T10-
JSIPU3ALUOHHBIX KPUBBIX;
4) n3mMepeHuu EKTPUUECKON MPOBOJIUMOCTH PacCTBOPOB.
3L [IpeumyiecTBo ciekTpopoTOMETpUH nepes GOTOKOIOPUMETPUEH COCTOUT:
1) B cnekTpodoToMeTpun He TpedyeTcsi cTporoe coduoieHue nocrosiHecTsa pH ananusupyemoro
pacTBopa;
2) cuekTpodoTomMeTpus odecrieunBaeT 00Jiee BHICOKYIO YyBCTBUTEIBHOCTh U TOYHOCTD OIpeiese-
HUH;
3) B criekTpodoToMeTpUH He TpeOyeTcsi U30BITOK 100aBIsIEMOr0 peareHTa;
4) B crieKTpopoTOMETPUH HE TPeOYyeTCsl KOJTMYECTBEHHOTO MEPEBO/Ia ONPEICIIEMOr0 KOMIOHEHTA
B CBETOTOTJIONIAIOIIEE COSAMHEHHE.
32. ®oToMeTpUUECKIE METO/Ibl aHAJIM3a OCHOBAHBI:
1) Ha U30KMpaTeIbHOM MOIJIOIMIEHNH CBETa paCTBOPAMHU aHAIU3UPYEMbIX
COCJIMHEHU;
2) Ha OTPaXKEHUH CBETA PACTBOPAMU aHATM3UPYEMBIX COCIMHECHHI;
3) Ha cBE€UYEHUH, BBI3BAHHBIM I1EPEX0JIOM JIEKTPOHA B BO30YK/IEHHOE COCTOSHUE;
4) Ha U3TyYEHUH aTOMOB, COJIEPXKALUXCSI B aHATU3UPYEMOM 00paslie.
33. ModsipHBIii TOKa3aTeNb MOTJIOMIEHUS HE 3aBUCHT:
1) ot mpupoAbI BEIIECTBA;
2) OT AJMHBI BOJHBI MOTJIONIAEMOT0 CBETA,
3) OT KOHIIEHTpAIMH PACTBOPA MOTIIOMIAIOINIETO CBET COSNHEHHS,
4) oT cTereH! MOHOXPOMATHYHOCTH TOTJIONAEMOT0 CBETA.
34. CnextpodoTOMeTprUECKU METO/T aHAJIU3a OT POTOKOJIOPUMETPHUUECKOT0 METO/Ia OTJINYa-
eTcsL:
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1) cnexTpooTOMETpHUECKUI aHAIM3 OCHOBAH Ha MOTJIOMICHUH MOJIM-XPOMATUUYCKOTO CBETA;
2) ciekTpo(hoTOMETPpUUECKUI aHATIM3 OCHOBAH Ha MOTJIOMIEHUMMOHO-XPOMAaTHUECKOTO CBETA;
3) HuueMm;
4) B cieKTpo(POTOMETPUIECKOM aHAIH3€e 00XO0IATCA O€3 HCIIOIb30BaAHHS
cBeTO(UIIbTPa UM MOHOXPOMATOPA.
35. CrexTpsl MOTJIOMICHHUS - 3TO:
1) rpaduyeckoe n300pakeHNE MOTIIOMIAEMOM CBETOBOM SHEPTUU MO JUIMHAM BOJIH;
2) rpaduueckoe n300paKeHNE pacpeeNICHIs U3Ty4aeMOoil CBETOBOI SHEPTUH 110 JUHAM BOJIH;
3) rpaduyeckoe n3o0paxeHue pacnpeaesieHuss KOHIIEHTPAIUHU OIpeIesieMOro BEeIecTBa 1o
JUITMHAM BOJIH;
4) rpaduueckoe u3o0pa>keHue pacrpeieIeHHs TOJIUHBI CBETOMOIIIOMIAOIIET0 pacTBOpa Mo
JUITMHAM BOJIH.
36. IHTEHCHUBHOCTb MOJIOCHI MOTJIOLICHUS, XapaKTepu3yemasi 3HaUeHUEM €, 3aBUCHT OT:
1) BpemeHu npeOBIBaHUS YaCTUIBI B BO30OYKJICHHOM COCTOSTHHH;
2) 4ucia NorjaomaKIUX YaCcTHII,
3) BEpOSATHOCTH IE€PEX0/1a BAJIEHTHOI'O AJIEKTPOHA U3 OCHOBHOI'O B BO30YKJIEHHOE COCTOSIHUE;
4) 3aceneHHOCTH YPOBHSI SJIEKTPOHAMH, HCXOIHOTO JIJISl 3TOTO Mepexo/a;
37. Pa3MepHOCTH MOJSIPHOTO KOA(PPHUIMEHTA MOTIIOMECHUS:
1) 1 * MO * CM
2) 1t e Monpt e cM
3) 1+ momp e et
4) 11 » Momb * cMt
38. Metoa 100aBOK HCIIONB3YIOT:
1) u1s ycTpaHeHUs! MEIIAIOIIEro BIUSHUS IIOCTOPOHHHUX MPUMECEH;
2) nuig ompenesieHus BBICOKUX KOHIICHTpAIuii;
3) B cimydae HeCOOJII0IEHHSI OCHOBHOT'O 3aKOHA CBETOMOTJIONICHNUS,
4) nist onpeaeNeHns HU3KUX KOHIIEHTPaIUH.
39. MoHoxpomMaTopoM (aHaJU3aTOPOM YaCTOTHI ) B IPUOOpax, UCIOIB3YyEMBIX B CIIEKTPO(OTO-
METPUU, MOTYT CIYKUTb:
1) dorosnemenr;
2) nuH3a;
3) cBeTOUIBTY;
4) npusma.
40. MoHoxpomatopoM (aHanu3zaTopoM 4acToTel) B potomerpe KDK-2 ciyxur:
1) dorosnemenT;
2) nuH3a;
3) cBeTOpMIBTD;
4) nudpakioHHas peleTKa.
41. Ilpu coOnro1eHU OCHOBHOTO 3aKOHA CBETOIOIIIOIIEHHUS 3HAUe€HHE TaHIe€HCa yIila HaKJIoHa
npsimoit D ot ¢ 3aBucHT OT:
1) nmama3oHa KOHLEHTpalUi;
2) 3HAYEHMs MOJISIPHOTO TMOKA3aTelsl MOTJIOIICHNUS,
3) TOJIIMHBI MOTJIOIMIAIOLIETO CIIOS;
4) He 3aBHUCHUT OT NEPEUYUCIIEHHBIX (PaKTOPOB.
42. ®OTO’AEMEHT — 3TO YCTPOWCTBO, KOTOPOE:
1) paccemBaeT CBETOBOM MOTOK;
2) npeoOpa3yeT CBETOBOM MOTOK;
3) oTpaxkaeT CBETOBOI MOTOK;
4) nmornou@aeT CBETOBOM MOTOK.
43. MoJiekybl BEMIECTBA B KOHIEHCUPOBAHHOM COCTOSIHUM UMEIOT:
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1) cmekTp ¢ MHUPOKOH MOJIOCOH;
2) nUHEW4aThIl CIEKTD;
3) CIIeKTp ¢ TOHKOH CTPYKTYPOM Ha OCHOBHOM MOJIOCE;
4) CIUTOIIHON CIIEKTP.
44. DMUCCUOHHBIN CIIEKTpP aToMa MPEICTABIISCT COOOM:
1) Habop y3KUX JTHHHIA;,
2) HabOp MIMPOKHUX ITOJIOC;
3) KOMOMHALIMIO Y3KHMX II0JIOC U MIMPOKUX JTUHUIA;
4) HenpephIBHYIO KPUBYIO C MAKCUMYMAaMH.
45. AHaIMTUYECKUM CUTHAJIOM IPU IPOBEJEHUM Kau€CTBEHHOTO aTOMHO - SMHCCHOHHOTO aHa-
Jn3a SBISeTCS:
1) AJIMHBI BOJIH CIIEKTPAIbHbBIX JTUHUM;
2) UHTEHCUBHOCTb CIEKTPAJIbHBIX JTUHUML;
3) mMpuHa CEKTpaIbHbIX JUHUI;
4) paccTosiHUE MEXY CIIEKTPAIbHBIMU JIMHUSMHU.
46. DMUCCUOHHBIN CIIEKTP aTOMOB KaKOT'0 JIEMEHTa COJEPKUT OOJIbIIIee YUCIIO JTHHHIA:
1) muTus;
2) HaTpus;
3) cTpoHIHS;
4) xxenesa.
47. HarpeB ananusupyemoro o0pasiia 10 BEICOKOI TeMIiepaTypbl B METOJIE aTOMHO-IMHUCCHOH-
HOM CIIEKTPOCKOINUHU UCIIOIB3YETCS:
1) TONBKO AJISt €T0 aTOMU3ALINY;
2) TOJNBKO AJII HIOHU3AIMH aTOMOB;
3) ToaBKO A7 BO30YK/IEHUS aTOMOB;
4) nnst aTOMHU3ALMH C TTOCIIENYIONIEeH HOHU3AIMEN aTOMOB.
48. AHANTUTUYECKUM CUTHAJIOM IIPU MIPOBEICHUN Ka4€CTBEHHOTO aTOMHO - a0COpPOLIMOHHOTO
aHaJIM3a SBJIAETCS:
1) AMMHBI BOJH CIIEKTPAIbHBIX JTUHHIM;,
2) UHTEHCUBHOCTb CIEKTPAJIbHBIX JIMHUM;
3) mupuHa CIEKTPaIbHBIX JTUHUI;
4) paccTosiTHUE MEXIY CIIEKTPATbHBIMU JTUHUSMHU.
49. CriekTpanbHyI0 JIMHHUIO, BOSHUKAIOIIYIO IIPU UCITyCKaHUH, Ha3bIBAIOT
50. AHaTUTHUYECKUM CUTHAJIOM IIPU MPOBEACHUN KOJIMYECTBEHHOTO aTOMHO-IMUCCHOHHOTO aHa-
JM3a SBISAETCS:
1) AIuHBI BOJH CHIEKTPAJIbHBIX JTMHMUIA;
2) UIHTEHCUBHOCTb CIIEKTPaIbHbIX JIMHUM;
3) muMpHHA CIIEKTPaIbHbBIX JTUHUM;
4) paccrosiHHe MEX]y CIIEKTPaIbHBIMH JTMHUAMHU.
50. B ocHOBE KOJIMUYECTBEHHOTO aHAJIU3a METOJIOM ()OTOMETPHUU IIJIAMEHU  JICKUT YpPaBHEHHUE:
DI =lc; 2) | = loec;
3) I =aec’; 4) 1 = lo/gec.
51 Y1BepxneHne, COOTBETCTBYIOIIEE IIEPBOMY ITpaBUILy Y OJIILIA:
1) uznyyeHne UCTOUYHHKA JOJIKHO TOYHO COOTBETCTBOBATH JIJIMHE BOJHBI AHAIIMTUYECKON CIIEK-
TpaJIbHOW JINHUU;
2) UCTOYHUK UBITYYEHUS JOJDKEH UMETh JIMHEHYaThIi CIIEeKTP;
3) UCTOYHMK U3ITYYEHHSI TOJKEH UMETh CIUIOLIHON CIEKTD;
4) mmprHa CIEKTPaTIbHOM JTMHUM UCTOUYHUKA JOJKHA OBITh BJIBOE YK€ IIUPHUHBI JINHUU OTpe/ie-
JISIEMOTO AJIEMEHTA.
52. YTBepxkaeHue, COOTBETCTBYIOIEE BTOPOMY IIPaBHITy Y OJIIIIA:
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1) mumpHHa CIeKTpaJbHON JIMHUM NCTOYHUKA JJOJKHA OBITh BABOE YK€ IIMPUHBI IMHUU OINpeie-
JISIEMOTO 3JIEMEHTA;

2) UCTOYHUK U3JTY4YEHUS I0JKEH UMETh JIMHENYaThli CIEKTP;

3) UCTOYHUK U3TYYEHUSI TOJKEH UMETh CIUIOLUIHON CIEKTD;

4) n3ny4yeHue UCTOYHUKA JIOJDKHO TOYHO COOTBETCTBOBATh JUIMHE BOJIHBI AHATUTUYECKOH CIIEK-
TPaJIbHOW JINHUU.

53. Meton AAC ocHOBaH Ha:

1) u3MepeHnH MorIoIEeHUs] PE30HAHCHOTO U3JIyUYEHHUsl aTOMaMHU ONPEEIIIEMOr0 3JIEMEHTA;

2) U3MEepEeHNH HHTEHCUBHOCTHU M3JIy4€HHs CBeTa BO30YKIAECHHBIMU aTOMaMH;

3) u3MEepeHUH UHTEHCUBHOCTHU U3J1y4YEHMs CBETAa HOHU3UPOBAHHBIMHU ATOMaMH;

4) u3MepeHNH UHTEHCUBHOCTHU M3JIy4eHMsI CBeTa HOHU3UPOBAHHBIMH MOJIEKYJIaMH.

54. KpuBas, uzo0pakaroolas 3aBUCUMOCTh KOHIICHTPALHUU COCAMHEHHM, BBIXOIAIIUX U3
KOJIOHKH C IIOTOKOM HOJBHMXXHOH (a3bl, OT BpEMEHHM ¢ MOMEHTA HadaJla pa3JeleHus 3TO

55. B ocHOBe pa3jiesieHus MeTOAaMH aJIcOPOIIMOHHOM XpoMaTorpaduu JeKuT:
1) ancopOrus;
2) abcopOius;
3) copOuusi;
4) necopOrus.
56. ®uznueckas aacopOUHs OT XUMUYECKON OTINYAETCH. . .
1) BBICOKUM TEIIOBBIM 3P (HEKTOM U HEOOPATUMOCTHIO;

2) BBICOKUM TEIUIOBBIM dPPEKTOM M 00paTUMOCTHIO;
3) HEBBICOKUM TETIOBBIM 3P (HEeKTOM U HEOOPATUMOCTHIO;
4) HEBBICOKUM TEIUIOBBIM 3(PPEKTOM B 00paTUMOCTEIO;

57. PaznuuHas ciocOOHOCTD BEIIECTB K a/ICOPOLIMU UCTIONb3YeTCs B
1) monsiporpadumu;
2) Tomorpaduu;
3) pentrenorpaduu;
4) xpomatorpaduu
58. BemiecTBo, Ha MOBEPXHOCTH KOTOPOT'O MPOUCXOJUT Pa3/ie]ICeHNEe U KOHIICHTPUPOBAHUE aHAa-
JU3UPYEMBIX BEILIECTB B METOJIE XpoMaTorpa(uu, Ha3pIBaeTCs:
1) copOar;
2)copOTuB;
3)copOeHrT;
4)3m10€HT

59. B razoxuakocTHOM xpomaTorpaduu HEMOABIKHAS U TIOJBUXKHAs (pa3a COOTBETCTEHHO:

1) CopOeHT — ra3, 3II0eHT-Tas3;

2) CopOeHT — ra3, dII0eHT-KUIKOCTh;

3) CopOeHT — )KUIKOCTb, STFOCHT-Ta3;

4) CopOeHT —KHJIKOCTb, HTFOEHT —KHUJIKOCTb;
60. ITpoOy HempepbIBHO 100ABIAIOT B CUCTEMY IIPU XpoMaTorpaduu

1) BertecuurenbHoOI;
2) ®poHTANIBHOM;
3) DoeHTHOM;
4) Bce BapuaHThI

7.3.6. Bonpochl M 3agaHusi AJ1s1 IPOBeIeHUsI POMEKYTOYHOI0 KOHTPOJIA 3a4eTa

Komnerennus: [1K-14 — cnocoGeH aHaTM3upOBaTh YKOJIOTHYECKYI0 00CTAaHOBKY MIPH pas-
JIMYHOM aHTPONIOT€HHON HarpysKe
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Bomnpocsl k 3a4ety
1. Kakue meTopl aHAINM3a UCTIONB3YIOT B KOHTPOJIE 3arpsi3HEHU 1I0YB, BO/bI, Bo3ayxa? Ka-
KOBBI PEUMYIIECTBA PUINKO—XUMUYECKUX METO/I0B aHaln3a?
2. JlaTh onpeieneHUE MOHSATUI: aHATUTUYCCKUA CUTHAJI, TIPUHITUI METO/A.
3. YKaxuTe OCHOBHbIE METPOJIOTUYECKUE XAPAKTEPUCTUKHA HHCTPYMEHTAILHBIX METO/IOB aHa-
am3a.
4. Kakas cyliecTByeT B3auMOCBSI3b MEX/1y BOCIIPOU3BOJAUMOCTHIO M MPABUILHOCTHIO METO/1a
aHasuza?
5. YUto Takoe 4yBCTBUTEILHOCTh METO/A, KOA(D(UIIUEHT perpeccuu?
6. IlepeuncnuTe OCHOBHBIE CTAAMH XMMUYECKOTO aHanu3a. Kak OHM BIMSIOT HA TOYHOCTh aHa-
nu3a?
7. Bunel u ucrounuku ommbok. Kakum o0pa3oM MOKHO YMEHBIIUTH CIy4aifHbIe OITHOKN?
8. Kakue mpuunHbI BBI3BIBAIOT CHCTeMaTH4eckue norpemHoctu? Kak ux MOXHO yCTpaHUTh?
9. B 4eM CymHOCTh CTATUCTHYECKON 00pabOTKHU pe3ynbTaToB aHAIN3a?
10. Yro Takoe cpenHee KBaJpaTUYHOE OTKJIOHEHHE €MUHUYHOrO pe3yibTara? YTo Takoe Auciep-
CHsI CpelTHEH KBaIpaTUYHON OMMOKH, KaKasi B3aMMOCBSI3b €€ C rpy0oii OmmoKoit?
11. [lepeuncnure cnocoObl pacyeTa OTHOCUTEIHHON MOTPEITHOCTH.
12. CymHOCTh METOZIa TPayHpOBOYHOTO rpaduka?
13. Knaccudukanus 31eKTpOXUMUYECKUX METO/I0B aHAIIK3A.
14. CymHoCcTh NOTEHIMOMETPUYECKUX METOI0B aHATIN3A.
15. DnexTpoaHbIN MOTEHLIMAN, MEXaHU3M €r0 BOSHUKHOBEHUS, (DaKTOpBI, BIUAIOLIUE HA €T0 Be-
JUYUHY.
16. Yrto Takoe 3neKTpoXuMUYeckas siueiika, ralbBannuyeckas 1ens? [IpuBenure npumepsl.
17. Buasl 57€KTpOIOB B 3aBUCUMOCTH OT JIEKTPOJIHON PEAKIIUH.
18. Kakue 31eKTpo/pl Ha3bIBAIOT AJIEKTPOIaMU CPABHEHUS U MHAUKATOPHBIMU JIIEKTPOIaMu?
Kakue TpeGoBaHMs MPEIBIBIAIOT K HUM?
19. Bunbl MHIUKATOPHBIX AJNEKTPOIOB, UCIOIB3YEMbIX B arPOXUMHUECKUX HCCIETOBAHUAX, UX
METPOJIOTMYECKHUE XapaKTEPUCTHKHU.
20. Kakue Bubl U3MEPEHHUH Pa3INyatoT B MOTEHIUOMETPUN? YKaKUTE CYITHOCTh UX U 001aCTh
IPUMEHEHHUS.
21. Jlns Kakux Lenei MpUMeHsI0T NOTEHIIMOMETPUYECKUI aHaIu3 B arpOXUMHHU U TI0YBOBEIE-
HUU?
22. B yeM CyIIHOCTb MOTEHIIMOMETPUYECKOTro TUTpoBaHus? Kakue nHANKAaTOpHBIE 3JEKTPOIbI
IMPUMEHSIOT B TOTEHIIMOMETPUYECKOM KHUCIOTHO-OCHOBHOM TUTPOBaHUU?
23. MeTospl MOTEHIMOMETPUYECKOTr0 TUTpOBaHusl. KpuBble TUTpOBaHUS.
24. ITpuHnMnranbHBIE cxeMbl pH-MeTpoB, HOHOMEPOB.
25. IloHATHSA M TEPMUHBI TOSAPOrpaduu: CYyIIHOCTh METOAA, MHAUKATOPHBIN 3JEKTPOJI, TOTEH-
[UaJl pa3ioXKeHUs, MOJIIPU3aLus IEKTPOIa.
26. ITonsiporpamma, ee OCHOBHBIE XapaKTEPUCTUKH.
27. Bunsl nonsiporpaduyeckix METO/IOB aHAIH3a.
28. VluBepcuoOHHAas BOJIBTAMIIEPOMETPHS: CYLITHOCTh, BOJIbTAaMIIEpOTrpaMMa U €€ XapaKTepH-
CTHKHU.
29. Metoab! onpeieNIeHUs KOHIIEHTPALMHU BEeLECTB B MOJSApOrpaduu, MHBEPCUOHHOM BOJIbTaM-
NEPOMETPHUH.
30. [IpyHIMTIHATBEHBIE CXEMBI TTOJIsIporpada, BOJIbTaAMIIEPOMETPHUECKOTO aHAIN3aTOpa.
31. B yeM cymHOCTh KOHTYKTOMETPHH?
32 . Knaccuduxanust KOHIYKTOMETPUYECKUX METOJIOB aHAIIN3A.
33. Ha ueM ocHOBaHO KOHAYKTOMETpUYecKkoe TuTpoBanue? [lepedncinre ero JOCTOMHCTBA U
HEJO0CTaTKH.
34. Bunsl KpUBBIX KOHAYKTOMETPUYECKOTO THTPOBAHHUSL.
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35. ObnacTb NpUMEHEHHs] KOHTYKTOMETPHUH B arpOXHUMHUYECKOM MPaKTHUKeE, B TOUBOBEACHHH.

36. OcHOBHBIE TPUOOPHI KOHITYKTOMETPUUECKUX METOIOB aHAIIN3A.

37. CymHOCTb CIIEKTPOCKOINHHU, BUABI CIIEKTPOB, METOAbI CIIEKTPAILHOTO aHATN3A.

38. B uem cymHocTth 3akoHa byrepa — JlamGepra — bepa? KakoBo ero MatemaTideckoe BhIpaxe-
Hue?

39. MonekynspHbIE CIIEKTPHI MOTJIOIMIECHUS, KX IPOUCX0XKICHHUE.

40. B uem otnuyne creKTpopoToMeTpuu oT (OTOAIEKTPOKOIoOpUuMeTprn? MeTpoioruueckue
XapaKTEPUCTHKH 3THX METO/IOB.

41. BHyTpeHHss onTudecKas miIoTHOCTh (D), pakTopsl, BIUSIONIME HAa €€ BEITUYUHY.

42. Baytpennee npomnyckanue (T), MOISpHBIN MOKa3aTeNb MOTJIOIEHHS, yISIbHBIA OKa3aTeb
norsiouieHus. Kakue ¢pakTopsl BIUSIOT HA UX BETHYUHY?

43. 3aKoH aATUTUBHOCTH B (poTOKONIOpUMeTprH. Kakue GpakTopbl BEI3BIBAIOT OTKJIOHEHHUE OT 3a-
KOHOB CBETOMOTJIOLICHUS?

44. Metoapl onpeieNICHUs] KOHIICHTPAIMH BEIIECTB B BUANMON U YD 001acTsIX CreKTpa MoJie-
KYJISIPHO-a0COPOIIMOHHOM CIIEKTPOCKOIHH.

45, Cymuocth quddepeHnuansHoi ciekrpogoromerpun. [IpenmyiiecTBa MeToa.

46. HaznaueHnue cBeTopuinbTpoB B poTokomopumeTpun. Kak BnuseT BbIOOp ATUHBI BOJTHBI Ha
TOYHOCTh (JOTOMETPUYECKHUX OMpPEIeTICHHIA?

47. B ueM cymHocTh HehemoMeTpruueckoro Mmetoa ananuza? OcoOeHHOCTH 3TOTO METo/1a U 00-
JacTh MPUMEHEHHUS B arpOXUMHUU U TIOYBOBEICHHH.

48. TypOuaumeTpudeckuii MeToia aHaian3a, ero 0COOEHHOCTH M 00JIaCTh IPUMEHEHHS B arpoOXu-
MUH 1 IOYBOBEICHHU.

49. dusznveckre 0CHOBBI aTOMHO—a0COPOLIMOHHOTO CIIEKTPAILHOTO aHann3a. MakTopsl, BIUSIO-
e Ha TOYHOCTh METO/IA.

50. AToMHO0-a0CcOpOLIMOHHBIE CIIEKTPOPOTOMETPBI: OCHOBHBIE OJIOKH IMPUOOpa, IPUHITUI PAOOTHI
51. DMHUCCHOHHBIE CIIEKTPBI, UX MpoucxoxaeHue. CylHOCTb SMUCCUOHHOIO CIIEKTPAJILHOTO
aHanu3a, (pakTopsl, BIUIIONINE HA TOYHOCTh METO/IA.

52. [InamenHast poTOMETpUs: CYIIHOCTh METO/A, alliaparypa 1 MPUMEHEHHE B arPOXHMHYECKOM
aHause.

53.Cymuocth xpoMaTtorpadun. Kakue npu3Haku MoJI0KEeHBI B OCHOBY KJIaCCH(PHUKAIIMN XPOMa-
Torpa)u4eckux METOJI0B aHaIN3a?

54. Jlath ompeelieHne MOHATUN: cOpOIHs, 1ecopO1nsi, COPOCHT, IIMIOEHT, AroaT. [Ipumepsl
NPOTEKaHUS ITUX MPOLIECCOB B I10YBE, IIPU BHECEHUH Y00PEHU.

55. OOBsICHUTE TPUHIIUIIBI AJICOPOITMOHHOM, pacpeIeTuTEIbHON 1 HOHOOOMEHHON XpOMaTo-
rpaduu. O61acTb MIPUMEHEHHS TUX BHIOB XpOMaTorpaduu.

56. TeopeTnveckne OCHOBBI Ta30BOM XpoMaTorpaduu, e€ BUJIbI.

57. OcHOBHbIE XpoMaTorpaduyeckre CUCTEMBI, yKa3aTh UX OTIUYUTENbHbIE IPU3HAKHU, 00JIaCTh
NPUMEHEHHS, METPOJIOTHYECKHIE XapaKTePUCTHKH.

58. [IpyHLIMITBEI OCHOBHBIX CIIOCOOOB pa3zieeHuss MHOTOKOMIIOHEHTHBIX CMeceil B Xpomartorpa-
¢uu: GpoHTANbHBIN, BBITECHUTEIbHBIN, AIFOCHTHBIN.

59. JlaTe onpeaeneHue MOHATUI: XpOMaTOrpamMma, IIUPUHA 30HBI, BEICOTA MHKA, YACPKHUBACMBIN
o0BeM, BpeMst yaepkuBaHus. [I[puBecTn mpuMep XpoMaTorpaMMBbl.

60. Koapduuuent pacnpenenenus, koahUIHEHT pa3/ieneHusl - OCHOBHbIE [TOKa3aTeNu pa3zene-
HUS cMecH BemecTB. Kak HaxoIaT 3TH BETUYUHBI?

61. Yto xapakTepusyeT CeIeKTUBHOCTh B Xpomatorpaduu? Kakue ¢pakTops! BIUAIOT Ha Hee?

62. OcHOBHBIC XpoMaTorpaduUecKre XapaKTePUCTHKH, 00CCIICUNBAIONITUE pa3/IeIICHHEe MHOTO-
KOMITOHEHTHBIX CMeceil.

63. Kakre copOeHTHI HCTIONIBE3YIOT B HOHOOOMEHHOM Xpomarorpadun? YkaxuTe Haubosee 1mu-
POKO HCIIOJIb3YeMble HOHUTBI, CIIOCOOBI OJTOTOBKU UX K padoTe.
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64. MeTtonuka aHaiM3a B MOHOOOMEHHOM XpomaTorpaduu: OCHOBHBIC OTIEpaIlii, KOJIMYECTBEH-
HOE OIpeJIeIeHue KOMIIOHEHTOB B 3JTI0ATE.

65. Kakue TpeOoBaHUs MPEIBSIBISIOT K Ta3y-HOCUTEIIO B Ta30Boi Xpomartorpaduu? Kakue rassi
HCIOJIb3YIOT B 3TOM KadyecTBe?

66. B yem 3akir04aroTcss 0COOCHHOCTH COPOSHTOB, UCIIOJIB3yEeMbIX B Ta30BOM XpomaTorpaduun’?
67. [IpuBeauTe cxemy ra3oBoro xpomarorpadga, ykazaB OCHOBHbIE OJIOKH, UX Ha3HAUYCHHE.

68. O0BsICHUTE CYIITHOCTh METOJIUKHU aHAJIN3a B OyMa)KHOW W TOHKOCJIOWHOM XpomaTtorpaduu,
MPUBEIUTE TPUMEPBHI.

69. BeicokoaddheKTUBHAS KUIKOCTHAS XpoMaTorpadus: CymHOCTs, METO/1a, arapaTrypa, 00-
JacTh MPUMECHCHHS.

IIpakTHyecKkue 3aJaHus IS 3a4eTa
1. PaccuuTaTh KoHIeHTpanuio pactBopa HCI, ecnu mpu TutpoBanuu 50 Mi1 3TOro pacTBopa
0,011 pactBopom NaOH nony4eHs! JaHHbIE:

V tutpanta, mir: 0 2 4 6 8 10

R (Om): 664 915 1490 1580 1010 740
2. Kakue 371eKTposl HEOOXOIMMO B3SITh IS OMPeIeIeHUs] KOHLIEHTPALUY KaTHOHA aMMOHUS
NOTEHLHOMETpUYECKUM MeTooM? COCTaBbTE ralbBaHUUECKYIO LEIb.
3. [Ipu onpenenenuu xenesa B napajuieNbHbIX poOax ObLIM HaleHBI cieayomue Maccsl Fe203
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beruucnure CpeIHIO0 KBAIPATUYHYIO OIIUOKY
A3MEPEHUM.
4. Ilpu xanuOpoBKe amrepMeTpa NOJyUEHbI CIeNYIOUINE 3HAUECHUS:

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

[Moctpoiite rpamynpoBouHslii rpadgux m(Cu) = f(1).
5. Ilpu onpenenenuu xemne3a B mapajuieIbHbIX Mpodax ObuIM HaliieHb! creaytoiue Macchl Fe203
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beruucnure CpeIHIO0 KBAIPATUUHYIO OIIHOKY
A3MEPEHUM.
6. [Ipu xanubGpoBKe amIiepMeTpa MOJyUEHBI CIECYIONNE 3HAUCHHUS:

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

[Toctpoiite rpagyupoBoussiii rpadux m(Cu) = f(l).
7. CocTaBbTe ralbBaHUUYECKYIO 1IEb, HEOOXOAUMYIO AJIsl ONIpEeeNIEHUsI KOHIIEHTPAlMd HOHOB
MarHusi. YKaxuTe peakTuBbl, 000pYyZ0BaHUE, ITAIbI paOOTHI.
8. Ilpu nonsiporpadupoBaHUM UCCIETYEMOI0 pacTBOpa ObLIN MOJMYyUYEHBI CIIEIYIOIINE JaHHbIE:
E, B: 04 05 0,6 0,65 0,70 0,75 1,00
lg, MKA: 0 0 0,5 10 27 35 38
Omnpeznenute BbICOTY NONsiporpaduyeckoil BOJIHbBI rpaudecKuM METOAO0M.
9. Kakoli ”HAMKATOPHBIN 3JIEKTPOJT UCIIOIB3YIOT B OCAUTEILHOM TUTPOBAHUU IIPU MOTEHIINO-
METPUUYECKOM OIIPENIEIICHUH CONEP KAHUS XJIOPUL — HOHOB B BOJIE, €I0 YCTPOMCTBO? YKaXuTe
peaKkTHBBI, 000pPYIOBaHKE, STAIBI pAa0OTHI.
10. CocTaBbTe rajIbBAaHUYECKYIO LIENb ISl TIOTEHIIMOMETPUUYECKOTO onpeneneHust pH pacteopa.
VYKaxkuTe peakTuBbl, 000PYJOBaHHUE U ATAIbl PaOOTHI.
11. Ipu monsporpaduposanuu 50 MI ucceayemMoro pactsopa comu Cd?* BrIcoTa BOJTHBI paB-
Hsmack 30 MM. 3aTeM B pacTBOp 100aBuaM 1 MII cTaHAAapTHOTO pacTBopa ¢ TutpoMm Cd?* | pas-
HbIM 10 Mr/Mi1. BeICOTa BOIHEI B 3TOM pacTBOpe paBHsnach 55 mi. Haittu konnentpammo Cd?* B
HCCIIEYEMOM PacTBOPE COJH.
12. Kakune a51eKTpoibl HCIIONB3YIOT JUIsl ONPEAEIEHNS OKUCIUTENBbHO-BOCCTAHOBUTEIBHOIO T10-
TEHIIMAJIa TOYBEHHOU BBITSKKU? COCTaBbTE CXEMY rajlbBAHUUECKOW LIETIH, YKAKUTE PEAKTUBHI,
000pyJIOBaHUE U ATAIBI PaOOTHI.
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13. CocTaBUTh TAIbBAHUYECKYIO LIETH IS HOHOMETPUUYECKOTO OMPEACIICHUS Kalblns. YKa3aTh
peaKkTUBbI, 000PYIOBAHUE U ITAIBI pabOTHI.

14. Tlpu KakuX arpo3KOJOTHYECKUX aHAIM3aX IPUMEHSIOT BOJIbTAMIIEPOMETPHUUECKUE METOIbI?
PaccunTarh KOHIIEHTPAIIMIO UCCIIEyeMOT0 PAaCTBOPA IMHKA IO cleAyromuM gaHnHbiM: Cep, = 10
MI/MI,

Vem =2 M.

hew =34 MM, hy=71mM; Vi=2,5MM.

15. CTexnsHHBIN JIEKTPOJI, €r0 YCTPOICTBO U NpUMEHEHUE. [loueMy CTEKISTHHBIN JIEKTPO.
HY>KHO IpaJlyupoBaTh? B ueM 3akiitouaeTcs nmpoiiecc rpaJyupoBKHU IEKTPO/Ia.

16. [ly1s moCTpOCHMSI TPalyHpOBOYHOTO rpaduika mpu TypOUIUMETPHIECKOM OIPEICICHUH
XJIOpa B BOJIE MOJIYYEHBI CIEAYIOLINE TaHHBIE:

Tor, mr/em®: 6x10°  9x107 12x1073 15x107
D: 0,05 0,075 0,10 0,125
Haiitu coneprxanue xaopa B 1 11 Boasl, eciu Dy Boas! 0,11.
Ucxons u3 I1K xmopa B BOZONIPOBOAHOM BOJE CACIANTE BBIBOJ O BO3MOKHOCTH MCIIOJIb30BaTh
JAHHYIO BOAY JUTSl TTUThSI.

17. MonspHbIii TI0Ka3aTens MOrJIOMEeHHs cyabocanuunara xenesa (1) pasen 1,6 - 103,
Haiitu conepxanue xene3a B 100 cM® pacTBOpa, €CIIM H3BECTHO, YTO ONTHYECKAs IIOTHOCTH HC-
ciexyemoro pactBopa 0,10 B KtoBeTe ¢ TOJNIIUHOM ciiost 1 cm.

18. Anmnaparypa AAC ananu3a. M300pa3uTh cxeMy aTOMHO - a0COpOIIMOHHOTO CIEKTPO(HOTO-
meTp. [Ipumenenne AAC B ananmze Ouosiornueckux oopasmnos.19. 13 ananmmsupyemoro pac-
TBOpa o6beMom 100mu1, comeprkalero okpamneHubii komruieke Hukens (1) ¢ mumeTuirinokcu-
MOM, 0TOOpanu mpoOy U U3MEPHIIH ONTUYECKYIO IIOTHOCTD (Dx = 0,655) B KtoBETE C TOMIUHOMN
CJI0s1 pacTBOpa =1 c™mopu A =470 um.

18x10°3
0,15

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 ananusupyemom pac-
TBOpE.
20. Haittu conepsxanue meau (1) 8 100 cm® pacTBopa mo creyromumM AaHHBIM: € = 390 11 -
Mombt-emt; D=0,21; | =1cm.
21. HalinuTe KOHIEHTpALHKIO XKele3a, ONpeaesieMoro HeeaoMeTpHIecKUM METOI0M, eciu: |y =
15 MkA, HaBecka o4kl 10 r, 00beM BBEITSHKKH 20M1I.

I[J'IH CTAHAAPTHBIX PACTBOPOB IMMOJTYYCHBI JAHHBIC:

C %

0,05

0,1

0,25

0,5

1, mxA

3

7,5

16,0

28,5

22. [pu KonopuMeTpudeckoM TUTpoBaHuu 10 M pacTBopa comu Fe?* 0,11 pacTBOpoM KOMITIEK-

coHa (1) mpu pH = 2,4 ObuIu nONTyYEHB! JAHHBIE:

Vi, M1

0

2

4

6

8

D

0,71

0,45

0,19

0

0

Paccuurats conepxanue Fe (1) B pactBope.
23. IIponyckanue T ucnbiTyemoro pactBopa pasHo 83,2 %. KakoBa onTuueckas mioTHOCTh JaH-
HOTO pacTtBopa?
24. Hedenomerpuueckoe TUTPOBAHUE: CYIIIHOCTh METO/1a, TEXHHUKA BBIMIOJIHEHUS, BUJT KPUBBIX
TuTpoBanus. Mcnonp3oBanue HeeroMeTpuu a arpo3KOJIOTUH.
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25. Pe3oHaHCHOE MOTJIONIEHUE CBETA. Y KaKUTE TMHUU PE30HAHCHOTO MOTJIOIEHUS: MU,
1uHKa, cBuHIA. [lonbepure onTUManbHbIE YCIOBHS ONPEAETICHHUS ITHX 3JIEMEHTOB aTOMHO — a0-
COpPOIIMOHHBIM METO/IOM.
26. Cymnocts Metona auddepenunansaoit cnektpogoromerpun. O01acTh NPUMEHEHUS TIPH
aHaJIM3€e MPUPOIHBIX MPOO.
27. OnuimuTe METOUKY TUIaMEHHO-(OTOMETPUYECKOTO OIIPECIICHHS Kalus B TOYBAX.
28. TIpu yopuMeTpruyeckoM onpeeaeHnd KoruenTparuu AT (10 M1 pacTBopa) momydeHst
3HAYCHHS MHTCHCUBHOCTH M3ITyYCHHSL:
C(AP"), mkr/10mn 0,04 0,06 0,08 X
I, MKA 11 17 23 19
PaccunTaTh KOHIICHTpALIMIO ATIOMUHUS B PaCTBOPE.
29. Ilpu u3mMepeHur UHTEHCUBHOCTH JIIOMUHECLIEHIIUU PACTBOPOB MOJTYUYEHBI JaHHbIE (PACTBOP
comu APFY):
C(AP?), mx2/10mn 0 x x + 0,03 x + 0,05
I, mxA 2 10 16 20
HaiiTi KoHLIEHTpalMIo allOMUHUS B PaCTBOPE.
30. Metopl ornpeieNieHUs] KOHIICHTPAIMH BEIIEeCTBA B BUAMMON U YD 00acTsIX: CYyITHOCT, J10-
CTOMHCTBA U HEJIOCTATKHU KaXKJI0TO METOAA.
31. JlerekTopsl ra3oBoit xpomarorpadun. [IpuHImI AeHiCTBUS KAaTapOMETPOB U ACHCUTOMETPOB,
00JacTh UX MPUMEHEHHUS.
32. Ilpu pa3neneHnr pTyTH, KaIMUs 1 MEIX Ha LEJUTI0I03¢ K03 puimeHTs! NBHKEHNS OKa3a-
JUCH CIEAYIOUTIMHU:
Rs(Hg) = 1,00; R¢(Cd) = 0,82; R¢(Cu) = 0,92.
Haiiaure myTtu ABUKEHHS KaX0TO MOHA, ecIi PpoHT AaroeHTa 15 cM. M300pa3ute xpoma-
TOTpaMMy, yKa3aB Ha HEeH MOJIOKEHHE KaXI0TO HOHA.
33. Uepes KOJOHKY aHUOHHUTA B THAPOKCHA-(HOpME MPOITYCTUITU pacTBOP XJiopuaa Hatpusi. Ha
TUTPOBAHUE MOJIYYCHHOTO 3J1f0aTa B 00beme 75 mut uzpacxogoBanu 8,4 mut 0,1H pacTBopa xjiopo-
BOJIOPOJHOM KUCTOTHI. PaccunTaiite Maccy copOMpOBaHHBIX XJIOPUI-HOHOB U3 PacTBOpa COIH,
COCTaBbTE CXEMY MOHOOOMEHHOW copOIuH.
34. PaccumnTaiite K03 PUIIUEHTHI IBHKESHUS XJI0p(HEHOIOB, €CIIU TIPH pa3ielieHuH ux ¢ OeH30-
JI0M Tonyuniu cienyrouryro xpomarorpammy (TCX): dponTt 6enzona — 12 cm; myTh 3 — XJ0p-
denona — 9,4 cm; myTh 2,4 nuxnopdenona — 7,3 cm; 2,4,6 — tpuxnopdenona — 4,2 cm, mneH-
taxyiopdenona — 1,1 cm. M300pa3ure cxemy XxpoMaTorpaMMmsl.
35. UTo Takoe 3II0eHT (pacTBOPUTEIb) U MPOSIBUTEINH B paclpeieTuTeNIbHON XpoMaTorpaduu?
Jnist paznienieHust pTYTH U KaIMHS UCTIONB30BAIH PA3JIMYHBIE AIIOCHTHI U TIOTYUWIIN CIIEAYIONIHE
3HayeHus KodduuueHToB npuxenus Ry:
a) atanon — SM HCI (90:10) Rf(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)
Kakoii aroeHT gaet Oonee yetkoe pasaeneHue? Binuser au nposBUTeNh Ha IpoIece pas/e-
JeHus?
36. IIpu uccrnegoBanuu copobunu nonos Mapraununa (I1), mean u xkoGabTa U3 aMMHUAYHO-ITUTPAT-
HBIX pacTBOpOB Ha KaTuoHuTe KY-1 B aMMoHMITHOHN opMe TOTydeHb! CIIeTyIoIINe 3HaYeHUs
K02(PPHULIMEHTOB pacnpeaeIeHUs:
Kp(Mn) = 0,586; Kp(Cu)=159,75; Kp(Co)=2,5.
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Crenaiite BBIBOJI O BOBMOKHOCTH pa3/IeiIeHHs 3TUX HOHOB P YKa3aHHBIX YCIOBUSX, pac-
cunTaB K03 (HUIUEHTHI pa3aencHus. Yem oObsCHIETCS pazanune copOorumn?
37. YTo Takoe mopor 4yBCTBUTEILHOCTH JeTekTopa? Hinke ykazaHbl 3HAUEHUS TOPOTa 4YyBCTBU-
TEJIBHOCTU HEKOTOPBIX ra30XpoMaTorpapuuecKux AeTEKTOPOB:

katapomerp — 107> —107° mr/mu;

IJTAMEHHO — HOHM3amoHHbIi  — 107° — 1072 mr/c;

Tepmouonnbii — 10 — 108 mr/mu;

10 3aXBaTy d1eKTpoHoB — 3 - 107! mr/c;

Onumure NpUHLIKI JEHCTBUS YKA3aHHBIX JETEKTOPOB, 00JaCTh MPUMEHEHHUS, YKAKHUTE
HanOoJiee YyBCTBUTEIBHBIN U3 HUX.
38. Uto Takoe HeMOABMKHAS KUAKas daza u TBEP/bli HOCUTEIb B Ta30-KUIKOCTHOM XpoMaTo-
rpapun? Ykaxure HanOoJee MMPOKO MPUMEHsIEeMbIe BellecTBa JUIst 3THX 1eneil. Kakoe BnusiHue
OKa3bIBaeT TEMIIEpaTypa Ha pa3/ieJicHue CMeCH B Ta30Boi Xxpomarorpaduun?
39. B yem otnuune BhICOKOA(h(EKTUBHON KUIKOCTHON XpoMaTorpaduu OT OOBIYHON KHUIKOCT-
HO#? N300pa3ute cxemy xpomarorpada mms BOXX.
40. OnumuTe METOIMKY aHAJIN3a CMECH OPTaHUYECKUX PACTBOPUTEIICH METOIOM I'a30KHIKOCT-
HOU XxpomaTorpaduu.
41. B yeM CymHOCTh HOHOOOMEHHOT'O METO/a OIpeAesieHHsI IIMHKA B o4YBax? CoCTaBbTE CXEMY
HOHOOOMEHHOTO TpoIiecca copOInH UHKa Ha annoHuTe u3 11 pactBopa HCI u nporecca ne-
cop6uuu 0,011 pacTBOpOM XJIOPOBOJOPOIHOM KUCITOTHI.
42. OnumuTe METOANKY KOJTMYECTBEHHOTO OIMPEeIeIeHUsI aMUHOKHUCIIOT METOAOM OyMaKHOU
xpomaTorpadum.
43. Paccuutath cogepxanue (%) ra3oB B CMecH O JaHHBIM, OJYYSHHBIM IIPU ra30BOM Xpoma-
Torpaduu cMecH:

las C2Hs CsHs CaH1o CsHi2
Ilnowaow nuxa, 5 7 5 4
\Y
k 0,60 0,77 1,00 1,11

44. BriusieT 1 IPOSIBUTENh HA XOJ pa3AeieHus B OymakHoi xpomartorpaduu? [IpuHInn BbI-
6opa nposiBuTens. /11 Kakux HOHOB MOYHO HCII0JIb30BaTh B KAUECTBE MPOSIBUTENS CEPOBOJIO-
pon?

45. Yro takoe renp — xpomatorpagus? Ilouemy 3ToT Bia XpoMaTorpaduu UCIOIB3YIOT B aHa-
JM3€e TOYB I KJlacCU(UKaluy T'YMUHOBBIX BellecTB? Kakue HOCUTENN NPUMEHSIOT B Tellb —
xpomarorpadun?

7.4 Metoauyeckue MaTepHaJibl, ONpeAe/sione Npouelypbl OCHMBAHUS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOILIHUX ITANbl (POPMUPOBAHUS KOMIIETECHIMI

[Ipouenypa onieHMBaHMs 3HAHUN, YMEHU, HABBIKOB, XapaKTEPU3YIOILKE 3Talbl (POPMUPO-
BaHUsI KOMIETeHIUi mpoBoautcs B coorBercTBUM ¢ [Im KyoI'AY 2.5.1 «Tekyumii KOHTpoiIb
yCIIEBAEMOCTH M MPOMEKYTOUHASI aTTECTALMS 00yUYarOIINXCS».

7.4.1 Pedeparni

Pedepar — npoyKT caMocTOATeNbHOM paboThl CTyIEHTa, PEACTaBIAIONUI co000i KpaT-
KO€ M3JI0’KEHHE B IMCHBMEHHOM BHJIE TIOJTYYEHHBIX PE3yIbTaTOB TEOPETHUECKOTO aHAIIN3a OIpe-
JIeNleHHOM HayuyHOU (y4eOHO-UCCIe10BaTeIbCKOM) TEMBI, TJI€ aBTOP PACKPBIBAET CYTh UCCIIEAYe-
MOM TIpOOJIeMBI, TPUBOANT Pa3TUYHBIC TOYKH 3PEHUS, a TAK)KE COOCTBEHHBIE B3Il Ha HEe.

Kpurtepusimu ounenku pedepara sSBISIOTCA: HOBU3HA TEKCTa, 000CHOBAHHOCThH BBIOOpa
WCTOYHUKOB JINTEPATYPHI, CTETICHb PACKPBITUS CYIIIHOCTH BOIIPOCA, COOIOIEHUS TpeOOBaHUH K

0(OPMIICHHUIO.
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OreHKa «OTJIMYHO» — BBITIOJHEHBI BCE TPeOOBaHUS K HanmucaHuto pedepara: 0003Ha-
YyeHa rmpobiieMa U 000CHOBaHa €€ aKTYaIbHOCTh; CACNIaH aHAIU3 Pa3IMYHbIX TOUEK 3pEHUS Ha
paccMaTpUBaeMyIo IpoOJIeMy M JIOTHYHO U3JI0)KEHA COOCTBEHHAsSI MO3UIIHS; C(HOPMYITHPOBAHEI
BBIBOJIbI, TEMa PACKpPbITa MOJHOCTHIO, BBIIEPKaH 00BEM; COOIIOACHBI TPEOOBAHNUS K BHEITHEMY

0 OpMIICHHUIO.

OneHka «xopoio» — OCHOBHbBIE TpeOOBaHUsI K pedepary BBIIOIHEHbI, HO IPU ATOM J0-
MyIIeHbl He0UETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI05KEHUU MaTepuania; OTCYTCTBYET
JIOTHYECcKasl MOCJIeI0BATeNIbHOCTh B CY)KJICHUSX; HE BbIIep)KaH 00bEM pedepaTa; UMEIOTCs yIy-

mieHus: B 0()OpMIICHUH.

OneHka «y/10BJIETBOPUTEIBHO)» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOoBa-
HUH K peepupoBaHmio. B 4acTHOCTH: TeMa OCBelleHa JIHUIIb YaCTUYHO; JONYIIEHbI (pakTude-

CKHe€ OLIMOKHU B coJiep>KaHuu pedepaTa; OTCYTCTBYIOT BBIBOIBI.
OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepaTa He pacKpbiTa, 0OHApYKUBAETCS CY-
IIECTBEHHOE HEMOHUMAaHUEe PoOJIeMbl I pedepar He MPeACTaBIeH BOBCE.

KpnTeplm OIleHKH 3HAHMI1 oﬁyqaloumxca IIPU BBICTYIVICHUH C TOKJIAA0OM

IToka3arens [Mpapanms basnel
CooTBeTcTBHE OKJIaAa 3asBJICH- | COOTBETCTBYET IMOJTHOCTHIO 2
HOM TeMe, IeNM M 3a/la4aM IMpo- | €CTh HECOOTBETCTBHS (OTCTYILICHNUS) 1
eKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTb (OpTaHU- | CTPYKTYPHPOBAHO, 00ECIICUNBACT 2
3anMsi) JOKJIanga, KoTopas obec- | CTpYKTYpHpOBaHO, HE 00ecrieunBaeT 1
MeYMBAET IOHUMAaHUE €T0 COICP- | HE CTPYKTYpUPOBAHO, HE 00ECTICUnBACT 0

KaHHuA

Kynerypa BBICTYIUIEHHMS — 4Te-
HUE C JINCTAa WIK pacckas, oopa-
HIEHHBIN K ayTUTOPHUH

paccka3 6e3 oOpaIieHust K TeKCTY
pacckas ¢ o0palieHueM TeKCTy
YTEHUE C JINCTA

JloCcTyImHOCTh JIOKJIaga O conep-
YKAHUU MPOEKTA, €ro IeJIsIX, 3a/1a-
gax, METOJlaX U pe3yibTaTrax

AOCTYIIHO oe3 YTOUHSAOMIUX BOIIPOCOB
JOCTYIIHO C YTOUYHAIOOIMMHU BOIIPOCaAMU
HCAOCTYITHO C YTOUHAOIMIUMHU BOIIPOCAMHA

Ienecoobpa3HOCTh, HHCTPYMEH-
TaJbHOCTh HAIJIAJIHOCTH, YpO-
BEHb €€ MCIO0Ib30BaHU

nesnecoodpasHa
11€JIECO00Pa3HOCTh COMHHUTEIIbHA
He 11e1ecoobpa3Ha

CobOnrofieHue BPEMEHHOTO  pe-
IJIaMeHTa Jokiana (He Ooisee 7

MUHYT)

coOt01€H (HE MPEBBIIIEH)
IpeBbIlIeHHE 0e3 3aMeyaHusl
IPEBBINIEHHE C 3aMEYaHHEM

YETKOCTh ¥ MOJIHOTA OTBETOB Ha
JIONIOJTHUTEIBHBIE BOMPOCHI 10
CYILIECTBY JOKJIaJa

BCC OTBCTBI ‘léTKI/Ie, ITOJIHBIC
HEKOTOPBIC OTBETHI HEUYETKHE
BCE OTBETHI HCUETKHE/HEIIOIHBIC

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

BJIaJIEET CBOOOIHO
HMHOTIa OBUI HETOYEH, OIINOAICs
HE BJIAJEET

Kynerypa auckyccum — ymenue
MOHATH COOECeTHUKA U apTyMeH-
THUPOBAaHO OTBETUTHh HA €ro BO-
IIPOCHI

OTBCTUJI Ha BCC BOIIPOCHL
OTBETHJI Ha OOJBIIYIO YaCTh BOIIPOCOB
HE OTBETHUJI Ha OOJIBIIYIO YaCTh BOIIPOCOB

OFRPNOFRPNOFPNORFLPDNORFLPRDNOEFPDNOERELDN
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HIkana oueHKH 3HAHUA 00YYAOIIMXCS MPH BBICTYIJIEHHH C TOKJIAT0M:
Orenka «oTaIH4YHO» — 15-18 Oamos.
Ornenka «xopoio» — 13-14 6amos.
OrneHka «y/10BJIeTBOPUTEILHO» — 9-12 GaioB.
OreHKa «Hey10BJIeTBOPUTEIbHO» — 0-8 Oayuios.

7.4.2. KoHTpO/JIbHBIE PA0OTHI

KpurepusiMu oleHKH KOHTPOJIbHON PadoThl SBISIETCS: CTETIEHb PACKPBITHS CYIIHOCTH
BOIIPOCA, MO3BOJISIONICH CYTUTh 00 OCBOCHUHU CTYACHTOM TEMbI MJIH pa3zena.

OneHka «OTJINYHO0» — BBICTABIISICTCS CTYCHTY, TOKa3aBIIEMYy BCECTOPOHHHE, CHCTe-
MaTU3UPOBAHHBIE, [TyOOKHE 3HAHUS BOIPOCOB KOHTPOJILHOM pabOThl M YMEHHE YBEPEHHO IPH-
MEHSTh UX Ha MPAKTHKE MPH PEIICHNH KOHKPETHBIX 3a/1a4, CBOOOTHOE U MPaBUILHOE 000CHOBA-
HHE IPUHATBIX PELIICHUH.

OneHka «X0poI0» — BBICTABIISICTCS CTYJCHTY, €CJIM OH TBEPJO 3HAET MaTepuall, rpa-
MOTHO H IO CYILECTBY M3JIaraeT ero, yMeeT IPUMEHSITh IOIy4YCHHbIC 3HAHUS Ha MPaKTHKE, HO
JIOITYCKAeT B OTBETE WJIM B PELICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE MOKET YCTPAaHHUTh
C ITOMOIIBIO JIOTIOJTHUTEIILHBIX BOIIPOCOB MPETIOIaBATEIS.

OuneHka «yJa0BJIeTBOPUTEIbHO» — BBICTaBIIAETCS CTYJIEHTY, [T0Ka3aBlIieMy (pparmen-
TapHBIH, pa3pO3HEHHBIN XapaKTep 3HAHUH, HEAOCTATOUYHO MPABUIIBHBIE (POPMYIUPOBKH OA30BBIX
NOHSTHH, HAPYIIEHUS JIOTHYECKOH MOCIEA0BATEIbHOCTH B U3JI0KEHUHU IIPOTPAMMHOT0 MaTepH-
aJia, HO TP 3TOM OH BJIaJICE€T OCHOBHBIMH IOHATHAMHU BBIHOCUMBIX Ha KOHTPOJIBHYIO paboTy
TeM, HEOOXOAMMBIMH IS TAIbHEWIIIET0 00YYEHHS U MOKET IPUMEHSTH ITOJTy4EeHHbIC 3HAHUS 11O
00pasily B CTaHJaPTHOM CUTYaIUH.

OneHka «Hey10BJIeTBOPUTEIbHO0» — BBICTaBIIAETCS CTYEHTY, KOTOPBIN HE 3HAET
0O0JIBIIEH YaCTH OCHOBHOTO COJIEP>KaHMsI BRIHOCUMBIX HAa KOHTPOJIBHYIO paboTy BOIIPOCOB TEM
JMCIUILUIMHEL, IOIYCKaeT rpyOble OIMOKH B ()OPMYIMPOBKAX OCHOBHBIX IMOHATHH H HE yMEET
UCTIOJIB30BAaTh MOTYYEeHHBIC 3HAHUS [TPU PEUICHUU TUITOBBIX MPAKTUYECKHX 3a/1a4.

4.3 PacueTHas padorta

Pacuernast paboTa — cpeAcTBO NPOBEPKU YMEHUI IPUMEHATH OJIy4YEeHHbIE 3HaHUS 110 3a-
paHee ONpeieICHHON METOIUKE [Uls PeIeHHs 3a/1a4 WU 3aJaHUi 110 MOAYJIIO UM AUCLUILINHE
B LIEJIOM.

Kpurepuu oneHuBaHus pacyeTHbIX padoT:

OneHka «OTIIMYHO» — BBICTABIIAECTCS CTYJEHTY B CIIy4ae MOJHOTO BBIIIOJIHEHUS BCETO
o0bema paboThl B YCTaHOBJIEHHBIE CPOKH, OTCYTCTBHS OLIMOOK IIPHU BHIYMCICHUSIX, TPAMOTHOTO
U aKKypaTHOTO BBITIOJIHEHUS PaOOTHI.

OneHka «X0pouIo» — BBICTABIISAECTCS CTYJEHTY B CIIy4ae MOJIHOTO BBIIOJIHEHUS BCETO
o0BbeMa paboThl B yCTAHOBJIEHHBIE CPOKH MPU HAJTMYUH OJHOM HECYIIeCTBEHHON OMIMOKY MpU
BBIUMCJICHUSIX, HE MOBIMABIIMX Ha 001K pe3yabTaT paboThl (HE3HAUUTEIbHbIE OLINOKHU TpU
OKPYTJICHUH YHUCell, HEJOCTATOYHO aKKYPaTHOT'O BHIMOJIHEHUS paObOThI U T.11.).

OuneHka «yJA0BJIETBOPUTEIbHO» — BHICTABIISIETCS CTYJIEHTY B CIy4ae IMOJHOIO BbINOJ-
HEHMs Bcero oobemMa paboThl B YCTAaHOBJIEHHBIE CPOKH ITPU HAIMYMU OoJiee OJHON OIIMOKU HITH
Ooee IBYX-TpeX HE04YETOB, KOTOPBIE OKA3aJIH BIUSHHUE Ha OTAENbHBIN pe3ylbTaT paOboThl.

Onenka «HeyI0BJIETBOPUTEIbHO» — BBICTABISETCS CTYACHTY B Cllydae, KOTJa JIOIy-
HIEHBI JIB€ WK Oosee rpyoble ommOku (rpyoble apupMeTHueckue OUIMOKH, mepenyTaHbl Gop-
MyJbl, TpyOble OIIMOKH B alreOpandeckux mpeoOpa3oBaHUSIX, HapyIIeHa MOCIeI0BaTeIbHOCTh
BBITNIOJTHEHUSI BBIYMCIIEHUH, paboTa BBINOJIHEHA KpaiiHe HEOPEKHO U T.I1.).
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7.4.4 TecToBbIE 3a1aHUS

TecTbl — 3TO cUCTeMa CTaHAAPTU3UPOBAHHBIX 3a/IaHUH, TO3BOJISIONIAS ABTOMATH3UPO-
BaTh IPOIEAYPY U3MEPECHHMSI YPOBHS 3HAHUN U YMEHUH CTY/ICHTA.

Kputepuu oneHky 3HAHUI CTY/J€HTOB NPH MPOBeIeHHH TECTUPOBAHUS

OneHKa «OTJIMYHO» BBICTABIISACTCS MPU YCIOBUH IMPABUILHOTO OTBETA CTYJICHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJaHUM;

OneHKa «XOPOII0» BHICTABJISCTCS MPH YCIOBHH IPABUIIBHOIO OTBETA CTY/ICHTAa HE Me-
Hee ueM 70 % TeCTOBBIX 3aIaHUM;

OneHKa «yI0BJIETBOPUTEIbHO» BBICTABIIICTCS IIPH YCIOBUU MPABHILHOIO OTBETA CTY-
nenTta He meHee 51 %;

OneHKa «HeYI0BJIEeTBOPUTEIbHO» BBICTABIISICTCS ITPH YCIIOBUU IIPABHIILHOTO OTBETA
crynenta Menee yeM Ha 50 % TecTOBBIX 3aJJaHUM.

7.4.5 Kputepuu oleHKH Ha 3a4eTe

3aKIIFOYUTEIIbHBIN KOHTPOJIb (IPOMEXYTOYHAs aTTECTAlMA) TOABOAUT UTOTH U3YyUECHHUSI
JUCHUIUINHBI «DU3UKO-XUMUYECKUE METOBI aHAJIN3AY.

VY4eOHbIM MJIaHOM 110 JTaHHON JAUCLUILIMHE IPETyCMOTPEH 3a4eT.

Bonpocel, BBIHOCHMBIE Ha 3a4€T, JOBOJSATCS /10 CBEICHUS CTYIEHTOB 3a MECIl JI0 CAauu
3ayeTa.

KonTtponsHble TpeOOBaHUS U 33/1aHUSI COOTBETCTBYIOT TPEOYEeMOMY YPOBHIO YCBOCHHS
JUCLUIUIMHBI U OTPaXKaroT €€ OCHOBHOE COACPKAHUE.

B coorBerctBuu ¢ Iln Ky6I'AY 2.5.1 «Tekymuii KOHTpOJIb U YCIIEBAEMOCTH U IIPOMEXKY-
TOYHasl aTTeCTalUs CTYIEHTOBY, IO AUCLUUIUINHAM, (POPMON 3aKIIFOYUTEIBHOTO KOHTPOJIS KOTO-
PBIX SIBJISIETCS 3a4€T, BBICTABISIOTCS OLICHKHU «3a4TEHO» H «He 3a4TeHo». [Ipu sToM orenka
«3a4TeHO0» JI0JDKHA COOTBETCTBOBATH IapaMeTpaMm JH000H U3 MOJIOKUTENbHBIX OLICHOK («OT-
JIMYHOY, «XOPOILO0Y, KyI0BIECTBOPUTEIILHO»), a «HE 3a4TeHO0» — MapaMeTpaM OLEHKU «HEey10-
BJICTBOPUTEIILHON.

OneHka «OTJIMYHO» BBICTABIISETCS 00yJaroemMycs, KOTopblid 00J1a/1aeT BCECTOPOH-
HUMH, CUCTEMaTU3HUPOBAHHBIMU U NTYOOKUMH 3HAHUSMHU MaTepuana yueOHOM porpamMmsl,
yMeeT CBOOOIHO BBITIOIHATH 3aJIaHHs, IPEAYCMOTPEHHBIE Yy4eOHOW IPOTPaMMOii, YCBOMII OCHOB-
HYIO U O3HAaKOMUJICS C JIOMIOJTHUTEIBHOM IUTepaTypoil, peKOMeH/10BaHHOH yueOHOM nporpam-
Moii. Kak npaBuio, olieHKa «OTIMYHOY» BBICTABIIAETCS 00yUaroleMycsl YCBOUBIIEMY B3aUMO-
CBSI3b OCHOBHBIX MOJIOKEHUN U MOHITUI TUCIUIIIMHBI B UX 3HAYSCHUHU JJIs IPHOOpeTaeMoii cre-
UAIBHOCTH, MTPOSIBUBIIEMY TBOPUYECKHE CIOCOOHOCTU B TOHUMAHUU, U3JI0KEHUH U UCIIOJIb30Ba-
HUM y4eOHOT0 MaTepualia, IpaBUIbHO 0OOCHOBBIBAIOLIIEMY MPUHSATHIE PEILICHHs], BIaICI0IIEMY
Pa3HOCTOPOHHHMMU HaBBIKAMH U MPUEMAMHU BBITIOJHEHUS IPAKTUYECKUX padoT.

OneHka «X0poIo» BhICTABISIETCS 00yJaromemMycs, 0OHapyKHUBILEMY MOJHOE 3HAaHHUE
MaTepuaia yueOHOM MporpaMMbl, YCIEIIHO BBITOIHSIONIEMY PEAyCMOTPEHHbIE Y4eOHOil mpo-
rpaMMO¥ 33/1aHUs1, YCBOUBIIEMY MaTepHail OCHOBHOW JIUTEPATyphl, pPEKOMEHIOBAHHON ydeOHOM
nporpammoii. Kak npaBuio, olieHKa «XOpOIIO» BBICTABISETCS 00yJaroemMycs, IoKa3aBLIeMy
CHCTEMaTU3UPOBAHHBIM XapakTep 3HaHUN MO AUCLUIUIMHE, CHOCOOHOMY K CAMOCTOSATEIIbHOMY
MOTIOJIHEHUIO 3HAHUN B X0J1€ JaTbHEHNIIIeH yu4eOHOM U MpodeCcCHOHAIBHON JeATeTbHOCTH, Ipa-
BUJIbHO ITPUMEHSIIOIIEMY TEOPETUYECKUE TOJI0KEHUS TIPU PELIEHUH NTPAKTUYECKUX BOIIPOCOB U
3a]a4, BJIa/ICIONIEMy HEOOXOAUMBIMU HaBbIKAMU U TPUEMAaMHU BBITIOJTHEHHSI TPAKTUYECKUX pa-
00T.

OuneHka «y10BJIETBOPUTEIbHO)» BbICTABIIIETCS 00yUaroleMycs, KOTOPBIH MMoKa3as 3Ha-
HHUE OCHOBHOI'O MaTepHajia yueOHOH mporpaMmbl B 00beMe, TOCTATOYHOM M HEOOXOAUMBIM ISt
JanbHenIeil yueObl U mpecTosel paboThl MO CHEHaTbHOCTH, CIIPABUJIICS C BBIITOJHEHUEM 3a-
JAHWUH, IPETyCMOTPEHHBIX y4eOHOM MporpaMMoii, 3HaKOM C OCHOBHOM JINTEPaTypOi, peKOMEH-
JIOBaHHOM yueOHOM nporpammoit. Kak npaBuiio, oleHKa «yA0BIETBOPUTEIHHOY» BHICTABIISIETCS
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oOyuaromiemMycsi, JOMyCTUBIIEMY MOTPEITHOCTH B OTBETAaX Ha SK3aMEHE WJIM BBIOJIHEHUH JK3a-
MEHALMOHHBIX 33/1aHUH, HO 00JIa1at01IeMy HeOOXOAMMBIMU 3HAaHUSMHU 101 PYKOBOJICTBOM IIpe-
MOABaTEIs 11l yCTPAHEHMS] 3TUX MOTPEIHOCTEH, HapyIIAKIIEeMy [TOCIIEI0BATEIbHOCTh B U3JI0-
KEHUU y4eOHOTO MaTepHajia U UCTIBITHIBAIOIIEMY 3aTPYAHEHUS IPU BHITOJTHEHUN MPAKTHYECKUX
pabor.

OuneHka «Hey10BJIETBOPUTEIBLHO» BHICTABISIETCSA 00yJaromeMycs, He 3HaIOLIeMy OcC-
HOBHOM YacTu MaTepuasa yueOHOU MporpaMMsl, TOMYCKAIOIIEMy NPUHIUIHAIbHbBIE OIIMOKH B
BBINOJIHEHUH MTPETYCMOTPEHHBIX Y4eOHON MPOrpaMMoii 3aJaHU, HEYBEpEHHO ¢ OOJBIINMU 3a-
TPYAHEHUSIMH BBITIOJIHAIOIIEMY MTpaKkTUuYeckre padoTel. Kak nmpaBuio, olieHKa «HEeYyJ0BIETBOPHU-
TEJIbHO» BBICTABIISIETCSI 00YYarOIEMYCsl, KOTOPBIN HE MOXKET IIPOJOJIKUTH 00YUEHHE WU NTPU-
CTYIUTH K JESATEIIbHOCTH IO CIIEHUaIbHOCTH M0 OKOHYAHUHM YHUBEpCUTETa 0€3 TOMOJTHUTEIb-
HBIX 3aHSITUH [0 COOTBETCTBYIOLIEN JUCLHUIUIMHE.

Bormpocsl, BBIHOCHMBIE HA 3a4€T, JOBOAATCS 10 CBEAEHUS CTYIECHTOB 3a MECSL 10 ClaYu
sKk3amMeHa. KoHTpoIlb OCBOEHNS JUCHMILIMHBI U OLIEHKA 3HAHUH 00y4JaroluXxcsi IPOU3BOANUTCS B
cootBetcTBUU ¢ [11 KyOoI'AY 2.5.1 «Tekymuii KOHTPOJIb U YCIIEBAEMOCTH M IIPOMEXYTOYHAS aT-
TECTalUsl CTYAECHTOBY.

8 IlepeyeHb OCHOBHOI M 10NOJTHUTEILHON Y4eOHOI JTUTEpaTyphI
OcHoBHas1 yyeOHas JIuTEpaTypa

1. 3arummseit B. H. M30panHblie JIeKInu 10 Kypcy XUMHYECKON dKoJoruH (yuyeOHoe 1mo-
cobue) [Dnextponnslii pecype] / B.H. 3ammumneiii H.S1.I'y6anosa B.C. 3aBognoB — Kpacnogap:
Ky6I'AY, 2013. — 152 c. — pexxum gocTymna:

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

2. Kaitropoznosa E. A. Heopranunueckas xumusi. TeopeTndeckue OCHOBBI U UHIUBUAYaNb-
HBIC 3aJIaHUs] JUISI CAMOCTOSITEIbHOW paOOThI CTY/IEHTOB OMOJIOTHYECKUX HAMPABICHUN U CIICIIH-
aNbHOCTEH arpapHbIX By30B: YueO. mocobue. [Dnektponnslil pecypc] / E.A. Kaiiroponosa u ap.
— Kpacnonap: Ky6I'AY, 2012. — 184c. — Pexum JI0CTyma:
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. TeopeTnueckue OCHOBBI (PM3UKO—XMMHUYECKHX METOJIOB aHajm3a : y4e0. mocooue / E.
A. Kaiiropoznosa [u ap.]. — Kpacnogap : Ky6I'AY, 2014. — 187 c. - ISBN 978-5-94672-875-1. -
https://edu.kubsau.ru/file.php05/teoreticheskie_osnovy_fiziko-khimicheskikh_metodov_ana-
liza.pdf

JlonoJiHuTeIbHASL y4eOHAas JIuTepaTypa

1. AnekcanapoBa J. A. XpomatorpadudecKkuii aHalu3 B arpodKOJIOTHH. DJIEKTPOHHOE
yuebHoe nocoOue Al CTYACHTOB BBICHIMX Y4eOHbIX 3aBeleHUH. [DneKkTpoHHbIH pecypc] / D.A.
AnekcanapoBa, H.I'. TaiigykoBa. - 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. JIabopaTopHBbIii MPAKTUKYM O (PU3UKO-XMMHUYECKUM METO/aM aHallu3a : yued. moco-
oue / H.I'. T'afinykoBa, H.A. Komenenxo, 1.1. Cunoposa, U.B. [1laGanosa. - U3n. 2-e, mepepad.
u goi. - Kpacunoaap, 2010. - 478 c.

4. l'aiinyxoBa H. I'. UHCTpyMeHTanbHbIE METO/IbI HCCIIEIOBAHUS B arpO3KOJIOTHH : yuel.
nocobue / H. I'. l'aiinykoBa, U. B. [llabanoBa; nox o6m. pen. H.I'. TaiinykoBoii; Ky6. roc. arpap.
yH-T. - Kpacuomap, 2015. - 301 c. - ISBN 978-5-94672-968-0
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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.php05/teoreticheskie_osnovy_fiziko-khimicheskikh_metodov_analiza.pdf
https://edu.kubsau.ru/file.php05/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

O llepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT» —
IBC:

No| HaumeHnoBaHnue pecypca Temarnka
1 | O6pazoBarenpubiii noptai Kyol'AY YHuBepcanpHas

IIepeuens IHTEpHET CaiTOB:
1. http://ru.wikipedia.org/
2. http://lwww.xumuk.ru/
3. http://www.koob.ru/

10 MeTroanuyeckue yKa3aHus IJIsi 00y4alOMIMXCsl 110 OCBOEHUIO THCHUIITHHBI

1. . ®u3HKO-XMMHUYECKHE METO/IbI aHAIN3A : J1a0. MPAKTHKYM [DIeKTpoHHbIH pecype] /
E. A. Kaiiroponosa H. E. Kocsinok, C. A. [lecrynosa, /Jl. B. I'aBpunenko. — Kpacuonap :
Ky6I'AY, 2017. — 118 c. — Pexum gocryna:
https://edu.kubsau.ru/file.php/105/Praktikum FKHMA ehkologi gotov.pdf

11 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX NPH OCYLECTBJICHUHN
00pa30BaTeILHOIO NpoLecca Mo JUCIUNJINHE, BKIOYAs NepeyeHb NPOrpaMMHOro odecme-
YyeHHs 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

NudopmaninoHHble TEXHOIOTHH, UCTIOIb3yEeMbIe TIPU OCYIECTBICHUN 00pa30BaTEIbHOTO
npolecca 1o AUCHUUIIIMHE [T03BOJISIFOT: 00ECIIeUnTh B3aUMOAEUCTBUE MEX/ly Y4aCTHUKaMH 00pa-
30BaTEJIBHOTO MPOIECCa, B TOM YUCJIE CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE TO-
cpeacTtBoM ceT «MHTepHETY; GUKCHPOBATH X0/ 00pa30BaTEIBLHOIO MPOLIECcCa, PE3yIbTaTOB IPO-
MEXYTOUHOM aTTecTaluy MO TUCIUIUIMHE U DPE3yJIbTaTOB OCBOCHUS O0pa30BaTENbHOU IPO-
rpaMMBbl; OpPTraHU30BaTh MPOIECC 00pa30BaHMs MYTEM BU3YaJTU3allMl M3ydaeMol WH(pOpMaIuu
MOCPEACTBOM HCIIONIB30BAHMS MPE3EHTAINM, Y4eOHbIX (UIBMOB; KOHTPOJIHUPOBATH PE3YIbTAThI
00y4eHHUsl Ha OCHOBE KOMITbIOTEPHOT'O TECTUPOBAHUS.

1. Tlepeuens sunensuonHoro I10

Ne | HammeHoBaHMe Kparkoe onucanue
Microsoft Windows OmnepanroHHas CUCTEMa
2 Microsoft Office (xmrouaer Word, Excel, PowerPoint) | ITakeT opucHBIX pHTONKe-
1305071
3 Cucrema tectuposanus INDIGO TectupoBanue

2. Ilepeuenp npodeccrnoHaIbHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
1 Hayunas anektpoHHas | YHUBepcaibHas https://elibrary.ru/
o6ubmmoreka eLibrary
11.3 Hoctyn k cetu MHTepHET, JOCTYI B AJIEKTPOHHYIO WH(OpPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.
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http://ru.wikipedia.org/
http://www.koob.ru/
https://edu.kubsau.ru/file.php/105/Praktikum_FKHMA_ehkologi_gotov.pdf
https://elibrary.ru/

12 MaTepuajibHO-TeXHHYECKOe o0ecneyeHue 1J1s1 00ydeHus Mo TUCHUTIUHE
HHaHI/IpyeMBIe MNOMCIICHUS IJId IMPOBCACHHUA BCCX BUJIOB y‘-IGGHOﬁ ACATCIIBHOCTHU

HaumenoBanue yueo-
HBIX IPEIMETOB, KYp-
COB, IUCHUIUIUH (MOAY-
neil), IpaKTUKHU, UHBIX
BUJIOB Y4eOHOI Jesi-
TEJIBHOCTH, MPEAYCMOT-
PEHHBIX y4eOHBIM ILIa-
HOM 00pa3oBaTeabHOU
MIPOrpaMMBbI

HanmeHnoBanue noMemeHuin aiist
MIPOBEJICHUS BCEX BUJIOB YU€OHOM
JeSTENIbHOCTH, TTPEIYCMOTPEHHON

y4eOHBIM IIJIAHOM, B TOM YHCJIE T10-

MEIICHHUS JUTISI CAMOCTOSI TEIIbHON
paboThl, C yKa3aHHEM IepeyuHs OC-
HOBHOT'O 000py/I0BaHMsl, y4eOHO-
HarJITHBIX OCOOUMN U HCTIONb3Ye-
MOTO MPOTPAMMHOT0 00€CTICYCHHS

AJipec (MECTOIOI0KEHUE)
MIOMEIIEHUH 17151 TPOBEACHUS
BCEX BHUJIOB y4eOHOMU jesi-
TEJILHOCTH, NIPElyCMOTPEH-
HOM y4eOHBIM IIJIaHOM (B
cilydae peajusanuu oopaszo-
BaTEJIbHOM IIPOrPaMMBI B Ce-
TeBOU (hopMe 10TIOJIHU-
TEJbHO yKa3bIBa€TCs HauMe-
HOBAaHHE OpraHU3aluH, ¢ KO-
TOPOH 3aKJIH0YEH JOTOBOP)

DOU3NKO-XUMHUYECKHE
METOJbI aHAIN3a

[Tomemenune Ne412 300, mocamou-

HBIX MecT — 144; miomanp —
131,7m?; ydueOHass ayauToOpHs IS
MPOBEACHUS  YYEOHBIX  3aHITHI.

CININT-CHCTEMA  — 2 IIT.;
TEXHUYCCKHUE CPEJCTBA OOYyUCHHS,
Ha0OpbI JIEMOHCTPAIMOHHOTO 000-
pPyIOBaHHS W Y4COHO-HAIJISIHBIX

nmocobuid  (HOyTOYK, MPOEKTOD,
JKpaH);
noctyn Kk cetu  «MHTEepHETY;

JIOCTYI B DJICKTPOHHYIO OOpa3oBa-

TEJIBHYIO Cpelly YHHBEPCHTETA;
MIpOrpaMMHOE obecrieueHue:
Windows, Office;
CHeIHAIM3UPOBAHHAS Me-
Oenb(ydeOHas JTOCKa, ydyeOHas Me-
0enb).

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

DuU3NKO-XUMHYECKUE
METOJBI aHaTN3a

ITomemienne Nel33 300, mromans
—42,7M2; mocago4HbIX MeCT — 12;
YyeOHas crnienuanu3upoBaHHas ja-

OoopaTopus  IIEKTPOXUMUUYECKHUX
METOJIOB HCcleAoBHUS (Kadeapsl
XUMUH).

n1abopaTopHOE obopy10BaHHE
(koHIyKTOMETp — 2 WT,;
HOHOMED — 2 IIT.
BCTPSXUBATEIb  — 1 IIT.;
CTeHJ Ja0opaTOpHBIA — 3 1mmIT.;
pH-METP — 3 IT.;);
CHelHaTU3upOBAHHASL Me-
Oenb(ydaeOHas ToCKa, yueOHas Me-
0eIb).

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

duznko-xuMnuecKue
METOJIbI aHaJIN3a

ITomemenune Nel36 300, nmomanas
—41,1M?; mocagoYHBIX MeCT — 12;
VYdyeOHast CrielMaM3upPOBAHHAS Jia-
OopaTopust CIEKTPATbHBIX METO/IOB

350044, KpacHonapckuit
kpaii, r. KpacHonap, yi. um.
Kanunauna, 13
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uccienoBanus (kadenpsl XUMUN).

nmabopaTopHOE obopyoBaHue
(BcTpsixuBaTenib  — 1 T
CTEHJ] J1Ta0OpaTOpHBIA — S5 IIT.;
KaJIOPUMETP — 4 IT.;);
TEXHUYECKHUE CPEACTBA OOY4YCHHUS
(puHTEp — 1 IIT.);
CHeualIn3upoBaHHAs Mme-
Oenb(y4yeOHast Jocka, yueOHass Me-
Oenb).

Duzuko-xuMHUYECKUE
METOBI aHATIN3a

ITomemienune Nel37 300, mromanb
— 20 KB.M; TIOMEILIEHUE I XpaHe-
HUS ¥ NpoUIaKTHYECKOro 00CTy-
JKUBaHUS y9eOHOTO 000pYyI0BaHMS.
nabopaTtopHoe obopyoBaHue
(muctuinstop — 1 1mr.;).

350044, KpacHonapckuit
kpaii, r. Kpacnogap, yi. um.

Kanunauna, 13

Duznko-xuMHUYECKUE
METOBI aHATIU3a

ITomemnienue Ne229 300, nocanou-
HBIX MecT — 25; miomagp —
41,1M2%; noMelIeHuE IJIsI CAMOCTOSI-
TEILHON paboThl O0yJArOITUXCS.

CIUIMT-CUCTEMA — 1 IIT.;
TEXHUYECKHUE CPEICTBa OOydYCHHUS
(mpoekTop — 1 IT.;
aKyCTHYeCKas cuctemMa — 1 IIT.);

poctyn  k  cetn  «MHTEpHETY;
JOCTYH B DJIEKTPOHHYIO MH(pOpMa-
[IMOHHO-00PA30BATEIBHYIO  CPEIy
YHUBEPCUTETA;

[Tporpammuoe obecrieueHue:
Windows, Office, cnermumanusupo-
BaHHOC JIMIICH3MOHHOE ¥ CBOOOHO
pacmpocTpaHsieMoe MPOrpaMMHOE
obecrieueHne, MPeyCMOTPEHHOE B
paboueii mporpamme.
CeIHAIM3UPOBAHHAS Me-
Oenb(yueOHas MeOenb).

350044, Kpacnonapckuit
Kpaii, r. KpacHonap, yi. um.

Kamununa, 13
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