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1 Ileap 1 3aga4n OCBOEHHUS TUCIHUILJINHBI

Ieabro 0cBOCHUS JUCHUIIMHBI « PHU3UKO-XUMHYECKHUE METOAbI AHAIHU32)
sBIsieTcss (popMUpOBaHWE KOMIUIEKCA 3HAHWW IO TPHUHIUIAM W MeTojaM (U3UKO-
XUMHUYECKUX METOJIOB aHAJIM3a MPUPOJHBIX 0OBEKTOB, YMEHUN M HABBIKOB Pa0OTHI C
COOTBETCTBYIOIIIUMHU MPUOOPAMH M CHOCOOHOCTH KPUTHUECKU OICHUBATh MOIYYEH-
HbIE€ PE3YJbTaThl B IJIAHE HKOJIOTMYECKON 0€30MacCHOCTH HUCIONIb3YEMBIX TEXHOJIO-
TUH.

3aaun JAUCHUMILTHHBI

— H3y4Y€HHUE 3aKOHOMEpHOCTeW (pu3Myeckux M (PU3MKO-XUMHUUECKUX IPOIIEC-
COB, MPUBOAIINX K (OPMUPOBAHUIO AHATTUTHIECKUX CUTHAJIOB;

— U3YYEHHUE XapAKTEPUCTUK BAKHEUIINX CIEKTPAIIBHBIX, 3JICKTPOXUMUYECKUX
U XpOMaTorpauuecKkux METOJOB, MCIOJB3YEMBIX Ui IKOJOTHYECKOr0 KOHTPOJIS
OKPYarOIIEH CPEBI;

— OCBOEHHE TMpUHIMMNA JEHCTBUS MPUOOPOB, HUCHOIB3YEMBIX B (DU3UKO-
XUMHUYECKOM aHAJIU3E;

— MPUOOpPETEeHNE HABBIKOB MPOOOIOTOTOBKH U pabOThl Ha HauboJiee pacmipo-
CTpaHEHHBIX MPUOOpax;

— OBIIQJICHUE YMEHUEM BbIOOpa aHATUTUYECKUX MTPUOOPOB, UCXO/I U3 COCTaBa U
CBOMCTB aHAJIM3UPYEMOro 00BEKTa, BO3MOXKHOCTEH METOJ]a U KOHKPETHOTO Mpubdopa,
MaTepHaIbHOTO YPOBHS JIa0OPATOPHH.

2 Ilepeyenb MIaAHMPYeMbIX Pe3yJbTATOB 00y4YeHHs 1O JUCIH-
IUVIMHE, COOTHECEHHBIX C IJIAHMPYEeMbIMH pe3yJbTATAMHM OCBOEHUSA

o101l BO

B pesynbrare usydeHuss IUCUUIUIMHBI «PU3MKO-XHMHUYECKHE METOAbI
aHaJIM3a» 00ydJaromuiics TOJDKEH MOJTYYUTh 3HAHWS M HaBBIKU JUISl YCIEIIHOTO
OCBOEHUS CIENYIOMIMX TPYJAOBBIX (QYHKIMI U BBIMOIHEHUS CIEAYIOIIUX TPYA0BbIX
JICUCTBUM:

IIpodeccnonabHBINA CTAHAAPT «ATPOHOMY, YTBEPKACHHBIN TPUKA30M
MununcrepcTBa Tpyna u connanbHon 3amuThl PO ot 09.07.2018 N 454H.

Tpynosas gpynkuusi: Opraauzanusi IpOU3BOJACTBA NPOAYKIIMU PACTEHUE-
BOJICTBA

TpynoBsie nelcTBUS:
VYyactre B IpOBEACHUY ITOYBEHHBIX, ATPOXUMUYECKUX U arpO3KOJIOTHYECKUX UC-
CJIeJOBaHUN

B pe3yabTaTte 0cBOeHHS IUCHUILINHBI (POPMUPYIOTCH CJIEIYIOLINE KOM-
NeTeHUnu:
[TIKC -1 - roToB NpOBOAUTH MOYBEHHBIE, ATPOXUMUYECKUE U arPOIKOJIOTHYECKHE
UCCIIEIOBAHMUSI.



3 MecTo aucuuniunbl B crpykrype OITIOITI BO
Jucuunnuza « PU3UKO-XUMUYECKHUE METO/Ibl aHAIN3a» OTHOCUTCS K YacTH,
dbopmupyemoit yaactTHukamu oopazoBaTenbHbIX oTHOMEHUH OITOIT BO moaroroBku
oOyuaromuxcs 1o HanpasiaeHuo 35.03.03  «Arpoxumus U arporoYBOBEACHUEY,
HarpaBieHHOCTh «llouBeHHO- arpoxumuueckoe oobecneuenre AITK»

4 O0beM AMCHUIIIMHBI (108 yaca, 3 32a4eTHBIX eAMHHUIbI)

Bunast yueOHoI paboTh O06mBem, gacoB

KonTakTHas padora 49
B TOM YHCJIE:
— ayIuTOpHAs 110 BUJIAaM YYCOHBIX 3aHATUI 16

— JICKIIUH 18

— nabopaTopHbIE 28
— BHEAyIUTOpHAsI 3

— 3aueT

— 9K3aMeH 3

— 3aIIUTa KYPCOBBIX
paboT (IPOEKTOR)
CamocrosiTesibHas padora 59
B TOM YHCIIE:
— KypcoBasi paboTa (IIpOeKT) —
— IPOYME BUJIBI CAMOCTOSTEIBHON pabOThI 59

Hroro mo pucuunivHe 108

5 CoaepskaHue QUCIHUILTHHBI

Conep:kanue ¥ CTPYKTYpa IMCUUILIMHBI 10 04HOH (popMe 00yueHus
[To uroram mzy4yaemoil IMCUUIUIMHBI 00yYaroIrecs cAalT 3K3aMeH. Jluc-
IUIUIMHA U3y4aeTcs Ha 2 Kypce, B 4 cemecTpe.

Conep:xaHue ¥ CTPYKTYpa IUCHUILIUHBI 10 04HOi dopMe 00ydeHust

° Buabl y4eOHoil padoThI, BKIIO-
E = Yyasi cCaMOCTOSITEJIbHYIO padoTy
=3
Ne HanmeHoBaHMe TeMbl g = £'| CTYIEHTOB H TPY10eMKOCTh (B
<
n/ C YKa3aHHEM OCHOBHBIX g5 s yacax)
s = o - -
1| BOITPOCOB Z s O JlabGopa Camocto
5 g Jlexuyu | TopHbIE SITEeJIbHAS
3aHATHSL | pabota
Knaccugpuxayua gusuxo-xumuuecxkux
1 purayui ¢ nmKe-1 | 4| 2 2 6
Memo008 aHanu3a, ux poib 8 CenlbCKo-




HanmeHnoBanne TeMbI
C YKa3aHUCM OCHOBHBIX
BOIIPOCOB

dopmupyembie
KOMIIeTEeHIIUH

Cemectp

Buasbl yueOHo# padoThl, BKIIO-
yasi cCaMOCTOSITEJIbHYI0O padoTy
CTY/IEeHTOB M TPY/10€eMKOCTb (B

qacax)

Jlexuun

Jlabopa-
TOPHBIC
3aHATHS

Camocro-
ATeIbHAs
pabora

xoszaticmeennom ananuze. TpeOGoBaHUS
I'OCT k aHanu3y Ha OCHOBHBIE U 3a-
TPS3HSIONINE BEIIECTRA.

Tpebosanuss  paznmuunvlx  pusuxo-
XUMUYECKUX Memo008 K Npobonood2o-
moeke, XUMAYeCKUM ¢GopMaM U Mart-
putte. CriocoObl pa3iokeHHs MPOOHI,
MIPOLIECCHI, HCHOJIB3yeMble ISl pasJie-
JICHUST ¥ KOHIICHTPUPOBAHHS KOMIIO-
HEHTOB TPOOBI.

[ToHsiTHE 00 aHATTMTUYECKOM CUTHAJIC B
(UBHKO-XUMHUYECKUX METO/aX aHalu-
3a.  Ocobennocmu  aHaAMUMUYECKUX
CUSHANI08 8 CNEeKMPATbHYIX, 3JIeKMpO-
XUMUYECKUX U XPOMAMOSpaghuieckux
memoodax. CriocoObl periucTpalyy aHa-
JIMTUYECKOTO CUTHAJIA.

CnexmpanvHvle Memoobl anaiusd, ux
knaccugpuxayus. Monexynapnas  ao6-
copbyuonnas cnexmpockonusi. 3me-
HEHUE HWHTEHCUBHOCTH CBETOBOIO IO-
TOKa IIPU €ro MPOXOXKJICHUH Yepe3 HC-
clieyeMblii pactBop. 3akoH byrepa -
JlamOepTa - bepa 1 OTKJIOHEHUsI OT He-
ro. OnTrveckasi TUIOTHOCTh PAacTBOPOB,
MOJISIPHBIA KOA((UIMEHT MOIIOIEHNSL.
Konopumerpuuecknii  aHaim3,  BU-
3yallbHble KOJIOpUMETphl. POTOKOJIO-
puMeTpusi, (POTOIIEKTPOKOIOPUMET-
pbl. @otomerpudeckre peareHTbl. Po-
TomMeTpuueckoe TuTpoBanue. [udde-
PEHIMAIBHBIA (poTOMETpHUYecKUil aHa-
3. Cnektpodoromerpus, criekTpodo-
TOMETPBIL.

Hedghenomempuueckuti u mypououmem-
puteckuti Memoobl aHanu3a.

[TIKC -1

Amommno-abcopbyuonHulii cnexkm-
panouoil  ananus. llpaBuna Yomma.
Amnmnapatypa aTOMHO0-a0CcOpOLMOH-
HOro aHanmu3a: VICTOYHWKH H3ITyde-
HUS: JIAMITBI C TIOJIBIM KaTOJOM M BBI-
COKOYaCTOTHBIE 0€33JIeKTPOIHBIC
JaMIibl. ATOMH3aTOPBI: IIJIaMs TOpPe-
KM C IICJICBUIHBIM COIJIOM U TpyO4a-

ITIKC -1




HanmeHnoBanne TeMbI
C YKa3aHUCM OCHOBHBIX
BOIIPOCOB

dopmupyembie
KOMIIeTEeHIIUH

Cemectp

Buasbl yueOHo# padoThl, BKIIO-
yasi cCaMOCTOSITEJIbHYI0O padoTy
CTY/IEeHTOB M TPY/10€eMKOCTb (B

qacax)

Jlexnu

Jlabopa-
TOPHBIC
3aHATHS

Camocro-
ATeIbHAs
pabora

Thie Tieyd. CriocoObl BBEICHUS aHAIIH-
3upyemMoit mpoOsl. [lomexu B aTomMHO-
aOCOpOLIMOHHON  CHEKTPOMETPUU H
crocoObl ux ycrpaHenus. [lpunnumnum-
albHas cxema aTOMHO-
abCOpOLIMOHHOTO CIIEKTPOMETPA.

AMOMHO-2MUCCUOHHBIT CNEKMPATbHBI
ananu3z. Ilpunyun memoda, e2o ananu-
mu4ecKue Xapakmepucmuxky u ooiacmu
npumeHeHusl. 3aBUCUMOCTb MEX/1y UH-
TCHCHUBHOCTBIO ~ CIIEKTPAIBHON  JIMHUA
OTpeIENIEMOro dJIEMEHTA U €ro Cojiep-
*aHueM B rpode. Mcrounuku Bo30yx-
JICHUSI CIIEKTPOB: TyTOBbIE U UCKPOBBIE
paspsibl, IIa3MaTpOHBI, IIAMEHa, Jia3e-
pbl. CBETOPUIBTPHI 1 MOHOXPOMATOPBI.
[Tpuemnuky u3nydeHus (AETEKTOPHI).
Omuccuonnas pomomempus niameHu.
CrpykTypa IUIaMEHH. 3aBUCHMOCTD
TEMIIepaTypbl INITaMEHH OT COCTaBa ro-
prodel cMecH raszoB. JlucrieprupoBanue
aHATM3UPYEeMOil MpoObl B  TUIAMEHH.
IIporieccrl, MPOTEKAIOIINE B IITAMEHH.
ITomexu B MeTO/1€ SMUCCHOHHOM (oTO-
METPUH IJITAMEHU U CIIOCOOBI UX yCTpa-
HeHus. [IpuHnunmanpHas cxema ria-
MEHHOro oToMeTpa.

ITIKC -1

DnekmpoxumuyecKkue mMemoovl aHalu-
3a, kaaccuguxayus. Ilomenyuomem-
pus.  DIEKTPOXUMHUYECKUE METOJbI
aHalM3a: TOHATUS U TEPMHUHBL. Bumbl
ANEKTPOAOB. AmmapaTypa MPSMBIX
MMOTEHITMOMETPUUECKIX METOOB aHa-
nu3a.

[TIKC -1

Tlomenyuomempuueckoe mumposanue.
Tunbsl peakiuii, UCHOIb3YEMBIX B IIO-
TEHIIMOMETPUYECKOM TUTPOBAHUH U CO-
OTBETCTBYIOLIME KPHUBBIE TUTPOBAHUS.
Bribop wHIMKATOPHOTO 3JEKTpona B
3aBUCHUMOCTH OT THUIIA PEAKLUHU U OIpe-
JIEJIIEMOT0 HOHA.

Konoyxmomempus. 3aBUCUMOCTD DIIEK-
TPOIPOBOJHOCTH PacTBOpa OT CyMMap-
HOW KOHIICHTPAI HOHOB B HeM. [Ips-

ITIKC -1




HanmeHnoBanne TeMbI
C YKa3aHUCM OCHOBHBIX
BOIIPOCOB

dopmupyembie
KOMIIeTEeHIIUH

Cemectp

Buasbl yueOHo# padoThl, BKIIO-
yasi cCaMOCTOSITEJIbHYI0O padoTy
CTY/IEeHTOB M TPY/10€eMKOCTb (B
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TOPHBIC
3aHATHS

Camocro-
ATeIbHAs
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Mast  KoHmykromerpus.  Conemepsl
OreHKa COJICHOCTU MPUPOJHBIX BO/L,
Ka4yecTBa BHUH, COKOB U JPYIUX HAIUT-
KoB. Konoykxmomempuueckoe mumpo-
éanue. KpuBble KOHIYKTOMETPUYECKO-
r0 TUTPOBAHUS JJIs1 PEakIuii HeUTpa-
JU3aLUU U OCAXKICHUS.

Bonvmamnepomempus.  3aBUCUMOCTb
npenenbHoro Toka auddys3uu ot KoH-
HEHTPALlMK  AJICKTPOAKTHBHOTO  Belle-
ctBa. Kauecmeennoe u koauuecmeennoe
onpeoenenue ewecms npu  NOMOUU
gonbmamnepomempuu. Ionsporpadusi.
Hnsepcuonnas sonrvmamnepomempus
C HaKONJIeHueM.

[IKC -1

OcHoebl  meopuu  xpomamozpagpuu.
Knaccuguxayus — xpomamoepaguye-
CKUX Memo008 B 3aBUCHUMOCTH OT ar-
pEraTHoro COCTOSIHUSL TIOJBMKHOW U
HETIOJIBIKHOW  (pa3, MO MEXaHU3MY
pa3zieNieHusi BEUIECTB, MO0 T'€OMETPHU
COpOLIMOHHOTO CIIOS, TI0 CIIOCO0Y BBO-
1a mpoObl U TEpeMEIeHHsT XPOMAarTo-
rpauUecKix 30H MO CIIOK COpOEHTA.
Xpomarorpadbl, UX OCHOBHBIE Y3JIbL:
Xpomarorpadudeckasi KOJIOHKA | Jie-
TEKTOP.

[IKC -1

[IpakTnueckre MeETOABl XpOMarorpa-
¢un. l'a30kuaAKOCTHasE XpomaTorpa-
¢us: cymHOCTh MeToAa. Amnmaparypa
IPKX. Tunsr gerekropoB. MoH000-
MeHHasi Xxpomarorpapusi U e¢ npume-
HEHHE B aHalu3e I0YB, YIOOpEeHHuH,
pacTeHui. BricokoaddexTrBHas
KHUJKOCTHAs XpomMaTorpadus
(BOXKX).

[IKC -1

Hroro

18

28

59

6 IlepeyeHb Yy4eOHO-METOAMYECKOT0 OOecevYeH sl JI CaMo-
CTOATEJILHOI PadoThI 00YYAKOIIMXCS M0 JUCIUTIIIHHE

Meroanueckue ykazaHus (IJ1si CaMOCTOSITEIbHOU pabOTHI)




1. Haymona I'. M. TexHuka BefieHUSI XHMHUYECKOTO SKCIIEPUMEHTA B J1abopa-
topur / I'. M. Haymoga, E. K. fI6monckas, E. A. KaﬁFOPOILOBa. Kpacuonap:
Ky6ol'AY, 2013. 80c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnlka vedenija_khimichesk
0go_ehksperimenta.pdf

2. I'atinykoBa H. I'. TecToBble 3aganus mo aucuuruimHe « MHCTpyMeHTab-
HbIE METOJbl UCCIICIOBAHUS TOYB M PACTCHUN» I CAMOCTOSTEIBHOM pabOTHI :
yue0. nocodue. / H. T'. TaiinykoBa, U. B. [llaGanoBa. — Kpacuomap: KyoI'AY,
2012. - 92 C. https://edu.kubsau.ru/file.php/
105/03_03.07.13/12_Testovye zadanija_po_discipline_Instrumentalnye metody i
ssledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovalV.pdf

3. UHCcTpyMeHTanbHbIE METO/IBI aHANIM3a B arPOHOMUM : yueb. mocobue / E.
A. Kaiiroponoga, H. E. Kocsnok, C. A. IlectrynoBa. — Kpacaonap : Kyol'AY,
2018. — 204 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_analiza_v
agronomii.pdf

4. TaninykoBa H. I'. MHCTpyMeHTalIbHbIE METOJIBI UCCIIEIOBAaHUS B arpo-
9KOJIOTHH. 4. 1. Dnekrpoxumuueckre Metonl : yued. nmocodue / H. I'. Naiinykosa,
N. B. llla6anosa ; mox obmeit pen. H .I'. TalimykoBoii. — Kpacuogap : Kyol'AY,
2018. — 99 c. https://edu.kubsau.ru/file.php/105/Instrumentalnye metody
414003 vl _.PDF

/ DoH/I OLIEHOYHBIX CPEACTB JJIsl IPOBeAeHNsI IPOMEKYTOYHOM
aTTecTAluu

7.1 IlepeyeHb KOMIIETEHIMI C YKa3aHUEM 3TANOB UX (popMHUpPOBaHUSA B
npouecce ocsoenusst OITIOII BO

Otansl HOpMHUPOBAHUS U TPOBEPKU YPOBHS
c(OpPMHPOBAHHOCTU KOMITETEHUUI MO TUCHUILITMHAM,
npakTukaMm B npouecce ocsoenuss OIIOII BO

Homep cemectpa™

[TIKC -1 - roTOB IPOBOUTH TOUYBEHHBIE, aTPOXUMHUYECKUE U arpOIKOJIOTUUECKHE
MCCIICIOBAHUS

2,4 VYueOHas mpakTuka

O3HakoMHTENbHAS TPAKTUKA

Mukpobuomnorus

2

3

3 OO011ee TOYBOBEIECHUE

3 OCHOBBI HAYYHBIX UCCIICTOBAHUM

4,6 TexHomornyeckas mpakThKa

ATpOIOYBOBEECHUE

HpOI/IBBOJICTBeHHaH ITpaKTHUKa

MeToabl HOYBEHHBIX UCCIICIOBAHUN

~N| N O o)t

MeToapl arpOXMMHUYECKUX UCCIIEOBAHUN



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_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/%20105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/%20105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/%20105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/%20105/03_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_analiza_v_%20agronomii.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
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_%20414003_v1_.PDF

Howmep cemectpa™

Orarnbl GOpMUPOBAHUS U TPOBEPKHU YPOBHS
c(hOpPMHUPOBAHHOCTU KOMIIETEHIIMN MO TUCHUILIIMHAM,
npakTukam B nipouecce ocsoeHuss OIIOIT BO

OHHOM pabOTHI

8 PU3NKO-XUMUYECKUE METO/IBI AaHAJIN3A
8 HayuHno-uccnenoBarenbckas pabora
8 BrimonHenne u 3amuTa BBITYCKHOM KBanu(ukarm-

* HOMep ceMecTpa COOTBETCTBYET 3Tany (OPMUPOBAHHUS KOMIIECTCHIIUU

7.2 Onucanue nmoka3arteJjie u KPUTEPUEB OLICHUBAHUA KOMIIeTEeHIIUI HA
PA3JIMYHBIX ITAallax ux (l)OpMI/IpOBaHI/Iﬂ, OIMMCAHHUC IIIKAJBbI OIICHUBAHUA

IInanupyemsble
pe3yJIbTaTh
OCBOEHHS KOM-
METEHLUN

YpoBeHb OCBOEHUS

HEYJIOBJIETBOPHU-
TEJIHO
(MUHUMAaNBHBIN)

yJIOBJIETBOPHU-
TEIILHO
(oporoBbrit)

XOPOIIO
(cpenumii)

OTIIMYHO
(BBICOKMIT)

OreHounoe
CPEICTBO

ITKC-1 — roros IIPOBOAUTH ITOYBCHHBIC, arPOXUMHNYCCKUC U aI'POIKOJIOTHYUC-
CKHC UCCIICAOBaAHUA

N 1gc-1: YpoBeHb MunumansHO | YpOBEHB YpoBeHb
oOIIenpuHs- | 3HAaHUW HWKE | JOIYCTUMBIN | 3HAHUH B | 3HAHMI B
TBIC METOIU- | MUHHUMAJIb- YpOBEHB 3Ha- | oOBeMe, co- | o0bemMe, Cco-
KH IPOBEAC™ | ypix TpeGoO- | HUH,  JONY- | OTBETCTBY- OTBETCTBYIO-
HUS IOYBCH- .
BaHUU, IMe- | IICHO MHOTO | IOIIEM  TIPO- | IEM po-
HBIX, arpo- 5
JI1 MECTO HE BIX amMMe MMoj- | TpamMMe MoJ-
XUMHYECKHX Py P A p a
1 arposKoIo- rpyoObie 91115 () TOTOBKH, 10- | TOTOBKH, 0e3
TMYECKHUX UC- | OIIMOKH MyIIEHO He- | OmuO0K
CJICIOBAaHUM, CKOJIbKO He-
aHaJIM3upo- rpy6LIX
BaTh TOJTY- OLINGOK
YEeHHBIE J1aH-
HBIE
N 21kc-1- IIpu  pemwe- | [Iponemon- IIponemoH- [IponemoH-
MIPOBOUTH HUU CTaH- | CTPUPOBAHBI | CTPHPOBAHBI | CTPUPOBAHBI
Hay4dHBIC UC- | MAapTHBIX 34- | OCHOBHBIE BCE  OCHOB- | Bce OCHOB-
CACAOBAHUA | nay e mpo- | yMeHMs, pe- | HbIE yMEHMs, | HbIE YMEHHS,
o o0uienpu-
JEMOHCTPHU- | MICHBI THIIO- | PEIICHBI BCE | PEIICHBI BCE
HSTHIM METO-
OBaHbl  OC- | BBIC 3a7a4u HOBHBI HOBHBI
JTHKAM, OCY- p € 3aJ1a4i C | OCHOBHBIE OCHOBHbIE
LECTBILSTD HOBHBIE yM€- | HErpyObIMHU 3a/a4yM ¢ He- | 3aJla4d C OT-
00061eHre ¥ | HASA,  MMENH | OIIHOKaMH, rpyobIMu JebHBIMU
CTaTHUCTUYE- | MECTO  TPY- | BHIMOJHEHBI | OIIMOKaMH, HecyIe-
CKyF0 00pa- Oble OIMMOKU | BCe 3aJaHMs, | BBITOJHEHBI | CTBEHHBIMH
Gotky pe- HO HE B TIOJI- | BCE 3Q/IaHUS B | HEJIOYETaMH,
3yJIBTaTOB
HOM 00beMe | TIOJTHOM O0B- | BBIITOJTHCHBI
OTIBITOB,
bopmyHpO- eMe, HO He- BCE 3aJ]aHUs B

BaTh BBIBOJBI.

KOTOpbIE  C

OJIHOM 00B-

TectupoBanue
Pedepar
Joxnan
KonTposbabie
paboTsl
Pacuernpie
3a/1auu
Bomnpocsl u
MPaKTUYECKUE
3a/1aHUS K IK-
3aMeHy




[Tnanupyemsbie YpoBeHb OCBOCHUS
PE3YIBTATBl | yeyOBIETBOPU-| YIOBIETBOPH- < ODOLLO OTIHO
OCBOCHIDL KOM™ TCIILHO TEIbHO (c eI:)zLHHﬁ) (BBICOKMIT)
IICTCHIHH (MuUHMMAaNBHBIR) |  (TIOPOTOBBIi) p
HEJ0UeTaMU | eMe

W 3rkc-1: IIpu  pewe- | Umeercs mu- | [Ipogemon- IIponemon-
MPOBEJCHUS | HUU CTaH- | HUMAJbHBIM | CTPUPOBAHBI | CTPUPOBAHBI
Hay4HbIX C- | napTHBIX 3a- | HAOOpP HaBbI- 0a30BbIE HaBBIKM IIpHU
CACMOBAHUM | 1y He IpO- | KOB A pe- | HABBIKM TPU | PELICHUH He-
1o o0mIenpHu-

JEMOHCTPHU- | IICHHSI CTAaH- | PEIICHUU CTaHJIaPTHBIX
HSTBIM METO- 5 5

OBaHBI a- -

THKAM, p JMApTHBIX 3a- | CTAaHJAPTHBIX | 3a7a4 e3
0606meHHs 1 | 30BBIC HABBI- | /a4 C HEKO- 3a/1a4u C HEKO- | OIIMOOK u
CTaTUCTHUYE- KU, HUMCJIA | TOPBIMHA TOPBIMHU HEA0YECTOB
CKOM 00Opa- MECTO  IpYy- | HeJJoYeTaMH | HEJIOYETaMH
otk pe- Oble OIINOKHU
3yJIbTAaTOB
OTIBITOB,
dbopmynupo-
BaHMsI BBIBO-
JIOB.

Onenoynoe
CpEICTBO

7.3 TunoBble KOHTPOJIbHBIE 3aaHNUsI WJIM HHble MaTepuajbl, HEO0XO0-
AUMBbIE JISi OUEHKU 3HAHWI, YMEHUH, HABBIKOB, XapaKTEePU3YIOIIUX JITAIbI

¢popmupoBanus komnereHuuii B mpouecce ocsoenus OIIOII BO

IIKC-1—roT0B NIpOBOAUTH NOYBEHHbIE, ATPOXUMHUYECKHE H ATPOIKO-
JIOTHYeCKHUe UCCIIeI0BAHNS

7.3.1 JIns Tekymero KOHTPOJIst

Tembl pedepaToB (10KJI1a10B)
1. O6paboTka pe3yabTaTOB AKCIIEPUMEHTAILHBIX UCCIIEA0OBAHUN (PU3UKO-

XHUMHUYCCKOI'O aHaJIn3a




2. Bpi0op MeTo/1a aHanm3a, CXeMbl 1 METOAMKU TPUMEHUTENBHO K 0OBEKTY aHa-
nuza. Kpurepuu
BbIOOPA, paBuiia 0TO0pa Mpoo.
3. XeMOMeTpHKa U MJIAHUPOBAHUE IKCIIEPUMEHTA.
4. Tunbl peakiyii 1 OpraHnyecKre peareHTbl B a0COpOIMOHHOM crieKTpodoToMe-
pun.
5. CnektpodoToMeTpruiecKkoe TUTPOBAHUE.
6. BausHue pa3auuHbiX (AKTOPOB HA TOYHOCTH MJIAMEHHO - (DOTOMETPHUECKUX
VU3MEPEHUN.
7. OIyopuMETpHs — SKCIIPECCHBIA METO/ ONPEICTICHHS KaueCTBa CEIbCKOX 035 -
CTBEHHOU
MIPOTYKITAN
8. DNEeKTpOXUMHUYECKUE METO/IbI UCCIIETOBAHUM B 9KOJIOTHH U MIPUPOIOIOIH30Ba-
HUH,
TpeOOBaHUSI K HUM
9. KoHIyKTOMETPUYECKHI METO/I OMPE/IEICHNs BIAXKHOCTH MOYB U 0011 cose-
HOCTHU
MOYBEHHBIX BOJ
10. KynonomeTpudeckuii aHaau3 U €ro NpUMEHEHHUS B 9KOJIOTHYECKOM MOHHUTO-
puHTE
11. AMniepoMeTpruecKOe TUTPOBAHHUE B CEIbCKOXO03UCTBEHHOM aHAIN3€
12. Tlonsiporpadudeckre METOIbl UCCIEIOBAHNN B B 9KOJIOTUYECKOM MOHUTOPHUH-
re
13. Xpomarorpaduieckre METOAbI HCCIEA0BAHNHN B aHAIN3E MUIIEBBIX MTPOIYKTOB
14. Mlonnas xpomarorpadus B aHanu3e 00ObEKTOB OKPYKAIOIIEH cpeabl
15 BoicokoaddhexkTruBHAs KUAKOCTHAS XpomaTorpadus U ee NpUMEHEHHE B aHa-
Ju3€ pacTu-
TEJIBHBIX P00 Ha co/iepKaHUE OPraHUYECKUX COSAMHEHUN
16. I'uObpuHbIE METO/IBI aHAJIU3A B arPOIKOJIOTMYECKOM MOHUTOPUHTE
17. HHOBaIMOHHBIE METO/IbI UCCIEAOBAHNUN B arpO3KOIOTHH
18. ABTomMaTH3alKs B arpOXUMHUYECKOM aHAIN3€
19. Tlpumenenne meto0B DXMA B KPpUMUHATUCTUYECKOMN IKCIIEPTH3E.
20. ITpumenenue ®XMA npu pacciae0BaHUH SKOJOTUYECKUX MPECTYIUICHUM
21. ndpakpacHas CIIEKTPOCKOIUS B aHATIN3€ CEITbCKOXO03IUCTBEHHOU MPOTYK-
1007078
22. PentreHoda3oBblil M pEHTICHOCTPYKTYPHBIN aHAJIN3 B arPOIKOJIOTHH
23. Pentreno-(ryopeciieHTHbIN aHaIN3 B aHAIM3€ OMOJIOTHYECKUX O0OBEKTOB

24. NudpakpacHas CIIEKTPOMETPHS B aHAIH3E OMOJIOTUYECKUX O0OBEKTOB



25. SIMP cnekTpockomnusi B paciinpoBKe CTPYKTYPhI CIIOKHBIX OpTaHUYECKUX
BEIECTB.

3aIlaHl/Iﬂ AJI KOHTPOJIbHBIX paﬁoT

KontponbHas pabota
10 AJIEKTPOXUMHUYECKUM METO/aM aHaIu3a

1. Paccuuraiite koHueHTpauuo pactsopa HCI, ecnu mpu KOHIyKTOMETpUYE-
ckoM tutpoBanuu 50 mut atoro pactBopa 0,011 pactBopom NaOH 6butn nosrydeHsl
CJIEAYIOIINE JaHHBIE:

V., M 0 2 4 6 8 10
R, Om 664 915 1490 1580 1010 740

2. HampsixeHrne BOJAOpOAHO—KaJIOMEIbHOU rajibBaHMYeckor menu mpu 28 “C
paBHo 0,580 B. Brruncinre KOHIEHTpalnio HOHOB BoJopoaa u pH pactBopa.

3. Kakme »snexTpoasl HUCHONMB3YIOT MJsi ONPEACNCHUS OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHOTO MOTCHIUAIA TOYBEHHOM BBITSKKHA? COCTaBbTE CXEMY rajb-
BAaHMYECKOM 1IETH, YKOKUTE PEaKTUBBI, 000PY0BAHUE U TAIbI PaOOTHI.

KontponbHas pabota
0 CIIEKTPAIIbHBIM METO/IaM aHaJIn3a

1. ATOMHO-a0COPOIMOHHBIN CHEKTPAIbHBIM aHATU3 MOYBEHHOW BBITSKKH IS
onpeznenenus noaBwxkHbIX ¢popm ceuHua (I1), meau (I1), muHKa: CyIIHOCTH METOA,
000pyI0BaHUE, XOJI BBINIOJIHEHUS PaOOTHI.

2. Boi6op cBetodunbsTpa npu HoTOMETpUUESCKOM ONIPEICTICHUN MapraHIia.

3. lnsi mocTpoeHUs TpaayupoOBOYHOrO rpaduka Mpu TypOUIUMETPUUECKOM
OTIPEICTICHUH XJIOpa B BOJIE MOTYYCHBI CICAYIONINE TaHHBIC:

Tor, Mr/em® 6x10° 9x107 12x10°  15x10°  18x107
D: 0,05 0,075 0,10 0,125 0,15

Haiitu conepxanue xiopa B 1 1 Boasl, ecnu D, Boast 0,11.

KontposnbHas paborta
1o XpoMaTorpapuueckuM MeTo1aM aHaln3a

1. OnumurTe METOAUKY MOAroTOBKM aHMoHUTa AB-17 k pabore. UTo Takoe
coJieBast popma nonuta? Kak nepeBect aHMOHUT B XJIOPUJIHYIO hopmy?



2. Ilpu pazaenenun pTyTH, KaMHs U MEIU Ha LEUTI0JI103€ KO3(PPUIIUEHTHI
JBUKEHUS 0OKA3aIUCh CIAEAYIOIIUMHU:
Rf(Hg)=1,00 R¢(Cd)=0,82 Rg(Cu)=0,92.
Haiity myT IBYOKEHHSI KaXI0T0 HOHA, eciid (ppoHT smoenTta 15 cm. M3obpa-
3UTE XpOMATOrpaMMy, YKa3aB Ha HEl MOJIO0KEHUE KaXKI0r0 UOHA.

3. Kakoii raz-nHocuresns Hanbosee HIMPOKO MPUMEHSETCS B Ta30BOM XpOMaTo-
rpadpuu? Ilosicaure, mouemy. JlaiiTe CpaBHUTENbHYIO XapaKTEPUCTUKY HCIOJb-
3YEMBbIX I'a30B-HOCUTENEH.

TecTnl

BapI/IaHT TCCTOBOTI'O 3alaHUs, OXBATBIBAIOIICTO BECh KYpPC ITPUBCACH HUKC.
1. Cpennee 3HAYCHHUE U3MEPSEMON BETUIHHBI OIIPEICISACTCS 110 hopMyIie:
2) vO :
0);
B) SXZ-.\/:
2. OTkJIOHEHHuE OT cpefHero apupmMeTuieckoro (abcomoTHas OIIMOKa) ONpeaeseTcs Mo
dbopmyre:
a) ; 0)
X=;
B) S, = 7
3. CpenHee OTKIOHEHHE ONPENENIETCs 1Mo GpopMylie:
a) di= X-X ;
6) dep=— -
B) dep =
4. Cpenssisi KBaipaTU4YHas OMIMOKa U3MEPEHUS OTpeensieTcs o popMmyiie:
2) dp =0
0) di = Xi-X ;
v
B) YvOo_

5. lucnepcus cpenHeil KBaJpaTUYHOM onpesenseTcs no Gopmyie:
a) S, =—\7_;
0) Sx=Si;
B) dp=2—
6. I'pyboe oTkIIOHEHHE ompenenseTcs mo popmyie:
a) dj = X;-X ;
0) depm>3Syx;
B) dep =,
7. BeposiTHasi OTHOCHUTEINBHAS TIOTPEITHOCTH OMPEIEIIETCs o popMyIie:
8. MeTo/1pl aHANM3a, B KOTOPBIX UCHOJB3YIOT PEAKLIUU HEUTpaIU3alui, OKUCIUTENBHO-
BOCCTaHOBHUTEIIbHBIE, KOMITJIEKCOOOPa30BaHMUs Ha3bIBAIOTCS:
a) pu3nYeCKUMH;
0) UHCTPYMEHTAIbHBIMU,
B) XMMHUYECKUMHU



9. Meroapl aHaaM3a, OCHOBaHHBIC HA UICHTU(DHUKAITUH YMUCCHUOHHBIX WM a0COPOITMOHHBIX
CIIEKTPOB HUCCIIEAYEMOTO BEIIECTBA HA3bIBAIOTCA:

a) CIIeKTPaJIbHBIMU;

0) IECKTPOXUMHYECCKUMU;

B) XpoMarorpaduaecKumMu
10. Meronbl aHa/IM3a, OCHOBAHHBIEC HA PETUCTPAIIMU AIIEKTPOXMUMUYECKHX ITapaMeTpoB OIpee-
JISIEMOTO BEIECTBA HA3bIBAIOTCS:

a) CIIEKTPaJIbHBIMU;

0) IECKTPOXUMHYECCKUMHU;

B) XpOMaTorpagpuuecKuMH
11. B ocHOBe MOTEHIIMOMETPUYECKOTO METOA aHATHN3a JIEKUT:

a) perucTpanus EKTPOAHOTO MOTSHIIMAIA HITH HATIPSDKEHUS B LISTIH;

0) perucTpanus KoJnu4ecTBa 3JIEKTPUIECTBA, U3PACX0A0BAHHOTO MPHU BBIJICTICHUH Belle-

CTBa B IIPOIIECCE DIEKTPOIIN3A;

B) perucTpanus yJaeiabHON JIEKTPUYECKONU TPOBOAUMOCTH MU COIIPOTUBIICHUS
12. Meton, OCHOBaHHBIN Ha OTPEICICHUN COACP)KaHMUs BEIIECTBA B aHATM3UPYEMO# pode 1Mo
BEJIMUMHE €€ JICKTPUUECKON MPOBOIMMOCTH HA3BIBACTCSI:

a) KyJIOHOMETPUUECKUM;

0) KOHAYKTOMETPUUIECKUM;

B) CIIEKTpaIbHbIM
13. Metoza, B OCHOBE KOTOPOTO JISKUT H3MEPEHHE MOTEHIINAJIa AIEKTPO/a, MOTPY>KEHHOTO B
aHAJM3UPYEMBIil pacTBOp, HA3BIBACTCS:

a) KOHTYKTOMETPUUYECKUM;

0) KyJIOHOMETPUICCKHUM;

B) MMOTEHI[MOMETPHUYECKUM
14. Meton, n3ydaronmii 3aBUCUMOCTh CHITBI TU((HY3NOHHOTO TOKA OT HAJIAaraeMoro Ha 3JIeKTPO-
XUMHUYECKYIO STYCHKY BHEIIHEr0 HApsHKEHUs IPU MTPOBEICHUH MPOIiecca IIEKTPOIIN3a, Ha3bIBa-
eTCsL:

a) BOJIbTAaMIIEPOMETPUUECKUM METO/I0M;

0) nonsiporpauIeCKuM METOIOM;

B) CIIEKTPAIbHBIM METOJIOM
15. BennunHa, paBHas OTHOIICHUIO U3MEHEHUS aHATMTHYECKOTO CHUTHAJIA K I3MEHEHUIO KOH-
LEHTPAIUU OIPEENIIEMOr0 KOMIIOHEHTA Ha3bIBACTCS:

a) K03 HUIIMEHTOM MPETOMIICHNS;

0) K03 GUITMEHTOM MOTPEITHOCTH;

B) KO3(QPUIMEHTOM UyBCTBUTEIBHOCTH
16. MuHHManbHOE coJiepKaHKUe OTIPeIeNIIeMOro KOMIIOHEHTa B aHAJIM3UPYEMOil Tpode, KoTopoe
MOYET OBITh OOHAPYKEHO TaHHBIM METOJIOM C 33JaHHOM BEPOSTHOCTHIO XapaKTEPU3yETCs:

a) KOHIIEHTpAaLMel BelecTBa,;

0) mpenenoM oOHapyKEeHHUS;

B) K03()(PUIIMEHTOM YyBCTBUTEIbHOCTH
17. lns m3mepeHus peIoKC-TIOTeHIINAIA B KAYeCTBE HHMKATOPHOTO UCTIOIB3YETCSI DIIEKTPOI:

1) aJrOMUHHEBBIIA;

2) BOJIOPOTHBIN;

3) IUTaTHHOBBIIA;

4) KeJe3HbIN.
18. CTexyIsIHHBIHI AJIEKTPOJ, JITUTETFHOE BpeMsT BBIZICPKAHHBIN B BOJIE, 00Ia1a€T BOJIOPOTHOM
¢bynkuumeit u ucnonb3yercs i u3Mepenust pH 6e3 nonomHUTEIbHON 00pabOTKH B cpeax:

1) HeHTpaTbHBIX;

2) CUJIbHOKHUCITBIX;

3) CHIIBLHOIICTIOYHBIX;

4) HEeT BEpHOTO OTBETA.



19 Ilepen mpoBeaeHNEM U3MEPEHUI CTEKIISTHHBIN 3JIEKTPO KATHOPYIOT 110 ... pacTBOpaM.
20. Ilepen skcrmyaTanueil HHIUKATOPHBIN MIAPUK CTEKIITHHOTO 3JIEKTPO/ia BBIMAUKBAIOT B!

1) 0,11 pacTBOpE COJSHON KHUCIIOTHI;

2) 0,11 pacTBOpE MICITOYH;

3) pa30aBIEHHOM PacTBOPEXJIOPHUIa HATPHUS;

4) KOHIICHTPUPOBAHHOM PACTBOPE XJIOPHUIAa HATPUSL.
21. TloTeHIITMOMETPUYECKUN aHAJIW3 HE UCIIONB3YETCS B arPOXUMHHU U TOUYBOBEACHHUHU ISl OIIpe-
JICTICHUS:

1) oOime# KUCIOTHOCTH MOYBEHHBIX PACTBOPOB;

2) HUTpPAT-HOHOB B TIOYBCHHOM BBITSIKKE;

3) coaepykaHusI HOHOB KaJIbIIU;

4) conep)KaHUsI HOHOB aMMOHHS, KIS,

22. PacTBOpHI cO 3HaueHUsIMU pH, paBHBIMU:
1. 1.68;2. 4.01;3. 6.86;4. 9.18; Ha3BIBAIOTCH ... ..cevvvennn.....
23. TloTeH1Ma MIATHHOBOTO 3JICKTPOIa 3aBUCHUT OT:
1) KOHICHTpPALUK HOHOB BOJIOPO/IA;
2) COOTHOILICHHSI KOHI[CHTPAIIMK OKHUCIICHHON U BOCCTAaHOBJICHHOM (hOpM ompeesieMoro
BEILIECTBA;
3) KOHIICHTpAIK OKUCIICHHOM (hOpMBI BEIIECTRA,
4) KOHIICHTPAI[MH BOCCTAHOBJICHHOW ()OPMBI BEILIECTBA.
24. MeTogamMy KOHIYKTOMETPUH MOKHO aHAIIM3UPOBATH TOJIBKO BEIIECTBA, SBISFOIIUECS:
1) AudneKTpuKamu;
2) 2JIEKTPOJINTAMHU;
3) BBICOKO-MOJICKY/ISIPHBIMU;
4) KOJUIOUIaMHU.
25. B sdgeliky ¢ 3JeKTpoaMu MOMEIIAIOT aHATM3UPYEMBIH pacTBOp, STYEHKY MOMEIIAIOT Ha Mar-
HUTHYIO MEUIAJIKy U TUTPYIOT IPH:
1) KOHAYKTOMETpHH;
2) MPSIMO¥ KOHTYKTOMETPHH;
3) KOHIYKTOMETPUYECKOM THTPOBAHHU;
4) MOTEHIIHOMETPHH.
43. B MeToJie KOHAYKTOMETPUUYECKOTO TUTPOBAHUS HE UCTIONB3YIOT PEaKLHUIO:
1)uzoronHoro oOMeHa;
2)HeiTpanuzanum;
3)ocaxaeHus;
4) xomIIeKcooOpa3oBaHusl.
26. CymHOCTh KOHIYKTOMETPHIECKOTO METO/Ia aHAIN3a 3aBUCUT OT
a) pa3IMYHOM CIIOCOOHOCTH BEIECTBA K COPOLIUY;
0) NpUHLIUIIA U3MEPEHUS SJIEKTPOIIPOBOAHOCTH;
B) U3MEPEHMSI yIJIa BpalleHHs
27. TlpsimMast KOHTYKTOMETPHUSI OCHOBaHA Ha
a) HEMOCPECTBEHHOM M3MEPEHUH IEKTPONPOBOAHOCTH UCCIEAYEMOTO PacTBOPA;
0) ompeieNieHnn COIepIKAaHUs BEIIEeCTBA 110 BPEMEHU TUTPOBAHUS;
B) M3MEPEHHH yTJIa BPAIIEHU IJIOCKOCTH TOJISPU30BAaHHOTO CBETA
28.Touka HKBUBAJIEHTHOCTH MPH KOHAYKTOMETPUUECKOM TUTPOBAHUH ONPEAEIISAEeTCS:
a) TI0 PE3KOMY M3MEHEHHIO JICKTPOIPOBOAHOCTH M COTIPOTUBIICHUS B PACTBOPE;
0) 0 U3MEHEHUIO COJIePKAHNUS BEIIECTBA B PACTBOPE;
B) 110 pe3KOMY U3MEHEHHIO COITPOTUBIICHUS B paCTBOPE
29. VY nenbHas 3JIeKTPOIPOBOJHOCTH 0003HAYACTCS:
a)C
6)



B)

30. Exunuma uaMepeHus yaeabHON JIEKTPOIIPOBOTHOCTH:

a)T /CM3;
0) kBT;
B) CM (cUMEHC)

31. BOHBTaMHepOMCTpI/ILIeCKI/Iﬁ METO/J aHaJIn3a OCHOBAH Ha:

3L

1) u3MepeHnr KOJIMYECTBA IICKTPUIECTBA;
2) TUAPOIIU3E;
3) MCIIOIB30BaHUH SIBIICHUS TTOJIAPU3AIIMHA MHUKPOIJIEKTPO/IA, TOJYIEHHH U HHTEPIIPETa-

OHUH ITOJIIPU3AIUOHHBIX KPUBBIX]

4) u3aMepeHuu ICKTPUICCKOM TPOBOIUMOCTH PACTBOPOB.

[IpeumymiecTBo criekTpodoTomMeTpuu nepes GoTOKOIOPUMETPUEH COCTOUT:

1) B cniekTpooToMeTpuH HE TpeOyeTcs CTporoe coOII0IeHUE TocTosiHCTBa pHaHanm3u-
pyeMoro pacTBopa;

2) cnekTpodoTomeTpus odecrieunBaeT 60Jiee BHICOKYIO UyBCTBUTEIBHOCTh M TOYHOCTD
ONPEICIICHUN;

3) B crieKTpohOTOMETPHHU HE TPeOyeTCst M30BITOK A00aBISIEMOTO PEareHTa;

4) B crieKTpoOTOMETPUH HE TPEOYETCs KOJIMUSCTBEHHOTO TIEPEBO/Ia OIPEICIIIEMOTO
KOMIIOHEHTa B CBETOTOTJIONIAIOIIEE COSTNHEHHE.

32. CDOTOMeTpI/I‘leCKI/IC MCTOAbI aHaJIM3a OCHOBAHLI:

1) na u30HpaTenbHOM TOTJIONICHHH CBETa PACTBOPAMHU aHATU3UPYEMBIX
COCTMHEHHI;

2) Ha OTPaKCHHH CBETA PACTBOPAMH aHAIU3UPYEMBIX COCITUHCHUIA;

3) Ha CBeuCHUH, BBI3BAHHBIM [IEPEX00M DIICKTPOHA B BO30YKICHHOE COCTOSHHE;
4) Ha U3JIy4CHUU aTOMOB, COJICPIKAIIMXCS B aHATM3UPYEMOM 00pasIie.

33. MonsipHBIii MOKa3aTeb MOTIOMICHUS HE 3aBUCHUT:

1) oT npupoIBl BEIIECTBA;

2) OT JJTUHBI BOJIHBI TTOTJIOIIAEMOTO CBETA;

3) OT KOHIIEHTpAIIMK PacTBOPaA MOTJIOMIAIONIETO CBET COCTUHEHUS,
4) OT CTereH:n MOHOXPOMATHYHOCTH TOTJIONIAEMOTO CBETA.

A CHCKTpO(l)OTOMeTpI/I"IeCKI/Iﬁ MCTOJ aHaJiu3a OT (I)OTOKOJ'IOpI/IMeTpI/ILIeCKOFO METOJa OTIHN4Ya-

C€TCA:

1) cekTpo(hOTOMETPUYUECKHIA aHATM3 OCHOBAH Ha TOTJIOIIECHHH TTOJIA-XPOMATHUCKOTO
CBETa;

2) criekTpooTOMETPUYECKUI aHAIN3 OCHOBAH Ha MOTJIOMCHUUMOHO-XPOMAaTHYECKOTO
CBETa;

3) Huyewm;

4) B crieKTPO(HOTOMETPUIECKOM aHAIN3E 00XOIATCs O3 UCTIOIB30BAHMUS
cBeTO(HUIBTPA UITH MOHOXPOMATOPA.

35. CreKTphl NOTJIOMIEHHS - 3TO:

1) rpaduueckoe n300paKeHUE MOTIIONAEMOW CBETOBOI SHEPTUH IO JUTHHAM BOJIH;

2) rpaduueckoe H300paKeHUE pacipeaeIeHus U3y4aeMOil CBETOBOW SHEPTHH 110 JIU-
HaM BOJIH;

3) rpaduueckoe H300paXKeHNE pacipeaeIeHUs] KOHIICHTPAIIMY ONPEAeIIeMOro Belle-
CTBa I10 JJIMHaM BOJIH,

4) rpaduueckoe H300pakeHHE pacrpeIeNICHUs TOJIINHBI CBETOIOTIIONIAONIETO Pac-
TBOpA T10 JIJTHHAM BOJIH.

36. IHTEHCHBHOCTBD IOJIOCHI MOTJIOMCHHU A, XapaKTCPU3yCMasad 3HAYCHUCM €, 3aBUCUT OT:

1) BpemeHHU npeObIBaHKS YACTHIIBI B BO30YXKICHHOM COCTOSHHM;

2) 4YmHcIa MOTJIOIAOIINX YaCTHIL;

3) BepOATHOCTH Iepexoia BAJICHTHOTO YJIEKTPOHA U3 OCHOBHOTO B BO30YXICHHOE CO-
CTOSIHHUE;



4) 3aCeNIeHHOCTH YPOBHSI AJIEKTPOHAMH, UCXOHOTO JJISl 3TOTO MEePEX0/Ia;
37. PazMepHOCTb MOJISIPHOTO KOA(PPHUIIMEHTA MOTIIOMICHUS:
1) 11 * MOIIb * CM
2) 1t ¢ mons ™ * oM
3) s Mo L eom™
4) 11 * MOJIB * M
38. Meton 106aBOK UCIIOJIB3YIOT:
1) nns ycrpaHeHUs MEUIAIOUICTO BIUSHHS MOCTOPOHHUX MPHUMECEIH;
2) IUTs OTIpeIeICHHUS BBICOKMX KOHIICHTPAIIHIA;
3) B ciryyae HECOOJIIOICHHSI OCHOBHOTO 3aKOHA CBETOIOTJIOIICHUS;
4) ny1st OTIPECICHUST HU3KUX KOHIICHTPAIIHUH.
39. MoHoxpoMaTopoMm (aHAIM3aTOPOM YacTOTHI ) B MPUOOPaxX, UCTIOIB3YEMBIX B CIIEKTPO(OTO-
METPHUH, MOTYT CITY>KUTh:
1) poTosnemeHt;
2) WH3a;
3) cBeTOMIIBTD;
4) npusma.
40. MonoxpomaTopoM (aHanu3aTopom 4actotbl) B poromerpe KOK-2 ciryxut:
1) porosnement;
2) N1H3a;
3) cBeTOoMIIBTD;
4) nudpakiMOHHAS PEIIeTKA.
41. Tlpu coOuroileHH OCHOBHOT'O 3aKOHA CBETOIOTIIOIICHUS 3HAUYCHHE TAHTCHCA yTJia HAKJIOHA
npsimoit D ot ¢ 3aBucCHT OT:
1) nmamasoHa KOHIIEHTPAIIHii;
2) 3HAYeHHs MOJISIPHOTO [TOKA3aTellsl MOTJIOMICHUS;
3) TOJIIUHBI MTOTJIOMIAFOIIETO CIIOS
4) He 3aBHCHUT OT IIEPCYUCICHHBIX (PAaKTOPOB.
42. DOTO3IEMEHT — 3TO YCTPOHUCTBO, KOTOPOE:
1) paccenBaeT CBETOBOM MOTOK;
2) nmpeoOpasyeT CBETOBO# MOTOK;
3) oTpaxkaeT CBETOBO¥ MOTOK;
4) MorNIoONIaeT CBETOBOM MOTOK.
43. MoseKkyIibl BellleCTBa B KOHJICHCHUPOBAHHOM COCTOSTHHU HMEIOT:
1) cmekTp ¢ MHMPOKOH MOJIOCOIA;
2) NHMHEHYAThIH CIIEKT;
3) cHekTp ¢ TOHKOHM CTPYKTYpPOii Ha OCHOBHOM TIOJIOCE;
4) CIJIOIIHOMW CIIEKTP.
44. DMUCCHUOHHBIN CIIEKTP aToMa MPeCTaBIsIeT COOOI:
1) Habop y3KHX JINHUIA,
2) HabOp MIMPOKHX TOJIOC;
3) KOMOMHAIIMIO Y3KHX MTOJIOC U IUPOKUX JTMHU;
4) HeNPEPHIBHYIO KPUBYIO C MAKCHMYyMaMH.
45. AHaTMTUYECKUM CHTHAJIOM MPH MPOBEJCHUU Ka4ECTBEHHOTO aTOMHO - SMUCCHOHHOTO aHa-
JIM3a SBJISCTCS:
1) UTMHBI BOJIH CIIEKTPAJIbHBIX JINHHIA,
2) MHTCHCUBHOCTD CIIEKTPAIbHBIX JIMHUH;
3) MmMpHHA CIIEKTPAILHBIX JTMHHIA;
4) paccTOSIHUE MEKIY CIIEKTPATbHBIMHU JTMHUSMH.
46. DMUCCHOHHBIN CIIEKTP aTOMOB KaKOTO JIEMEHTA COJEPIKUT OOJIbIIIEE YHCIIO JTMHUIA:
1) nutus;
2) HaTpus;



3) cTpoHIus;
4) xxenesa.
47. HarpeB ananu3zupyeMoro oopasia /10 BBICOKOM TeMIlepaTypbl B METOZE aTOMHO-
SMUCCUOHHOM CHEKTPOCKOHNH HUCOIB3YETCS:
1) TOJIbKO JIJIsl €r0 aTOMH3AIIHH;
2) TOJIBKO JIJIs1 HOHU3AIIUU aTOMOB;
3) TOJBKO It BO30YKICHHS aTOMOB;
4) nu1st aTOMM3AIMHU C TTOCIIEAYIOIIEH HOHU3AIMEH aTOMOB.
48. AHATMTUYECKUM CUTHAJIOM MPU IPOBEJICHUH KaueCTBEHHOTO0 aTOMHO - a0COpOIIMOHHOTO
aHajmn3a sIBJIAETCS:
1) MTMHBI BOJIH CTIEKTPAIbHBIX JIMHUIA,
2) MHTEHCHBHOCTbD CIICKTPAIbHBIX JINHHIA,
3) mupuHa CeKTPaIbHBIX JTHHUI,
4) pacCTOSHUE MEXKTY CIICKTPAIbHBIMH JTMHUSIMHU.
49. CrieKkTpanbHYIO JMHHUIO, BOSHUKAIONIYIO ITPU UCITYCKAHUU, HA3bIBAIOT
50. AHATUTUYECKHM CHUTHAJIOM TP TPOBEACHUH KOJMYECTBEHHOTO aTOMHO-IMUCCHOHHOTO
aHaJM3a ABIIAETCS:
1) UTMHBI BOJIH CIIEKTPAIbHBIX JINHHIA;
2) MHTCHCUBHOCTD CIIEKTPAIbHBIX JTMHUIA,
3) mupuHa CIEKTPaIbHBIX JTHHUM;
4) paccTOSHHE MKy CICKTPATbHBIMU JTMHUSMH.
50. B ocHOBE KOJIMUECTBEHHOTO aHAJIW3a METOJIOM (DOTOMETPHH IJIAMEHH  JICKUT ypaBHEHUE:
DI =ly/c; 2) | = lgec;
3) I =aec”; 4) 1 = ly/gec.
51 Y1BepxaeHue, COOTBETCTBYIOIIEE IEPBOMY MTPaBUILy Y OJIlIa:
1) u3nyueHre UCTOYHUKA JODKHO TOYHO COOTBETCTBOBATH JIJTMHE BOJIHBI aHAJTUTHYC-
CKOI1 CTIeKTpaibHOM JINHUY;
2) KCTOYHUK H3JTYUYCHHS TOJDKCH UMETh JIMHEHYAThIN CIIEKTP;
3) MCTOYHUK U3TYUCHHUS TOJHKEH UMETh CIUIONIHOW CIEKTP;
4) mMpuHa CIEKTPAIbHOM JIMHUU UCTOYHHMKA JTOJDKHA OBITH BJIBOE YXKE ITHPUHBI JIMHUU
ONPENEIAEMOTO JIEMEHTA.
52. VTBepxaeHne, COOTBETCTBYIOIIEE BTOPOMY IIPABIITY Y OJIIIIA:
1) mmpuHa CIIEKTPATLHON JTMHUU UCTOYHUKA TOJDKHA OBITh BJIBOE YK€ ITUPUHBI THHUH
OTIPEIEISIEMOTO IJIEMEHTA;
2) UCTOYHHUK M3ITyYSHHUS TOJDKEH UMETh JIMHEWYAThIN CIIEKT;
3) UCTOYHUK U3TYUCHHUS JTOJKSH UMETh CIUIOIIHON CIEKTP;
4) u3ny4eHne HCTOYHUKA TOJDKHO TOYHO COOTBETCTBOBATH UTMHE BOJHBI aHATUTHYE-
CKOM CHEKTPAIIbHOW JINHUHU.
53. Merox AAC ocHOBaH Ha:
1) u3MepeHUH TOTJIONIECHHS PE30HAHCHOTO M3JIYUEHHSI aTOMaMH OIPECIAEMOro dJie-
MEHTa;
2) W3MEpPEHHH HHTEHCUBHOCTH M3JTyYCHHS CBETA BO30YKICHHBIMU aTOMaMU;
3) W3MepeHHH UHTCHCUBHOCTH M3JTyYCHUS CBETA HOHU3HPOBAHHBIMU aTOMaMHU;
4) W3MepeHUH UHTCHCUBHOCTH M3JTyYCHHS CBETA MOHM3UPOBAHHBIMU MOJICKYJIAMH.
54. KpuBas, nuzo0Opaxaronias 3aBUCUMOCTb KOHIIEHTPAIlUA COCTUHEHUHN, BBIXOISIIIINX U3
KOJIOHKHU C TTIOTOKOM TIOJIBHKHOM (ha3bl, OT BpEMEHH ¢ MOMEHTA Hadalia pa3/ielieHus 3TO

55. B ocHOBe pa3jiejieHus METOIaMH aICOPOIIMOHHON XpOMaTOTpahHK JTEIKHT:
1) agcopOuus;
2) abcopOuus;
3) copOrus;
4) necopOius.



56. dusndeckas aacoOpPOIUs OT XUMUYECKON OTIIMYAETCS. ..
1) BBICOKMM TEIIOBBIM 3(h(HEKTOM 1 HEOOPATUMOCTHIO;

2) BBICOKHM TEILJIOBBIM 3(PHeKTOM U 00paTUMOCTHIO;
3) HEBBICOKUM TETIOBBIM 3 (HEeKTOM U HEOOPAaTUMOCTHIO;
4) HEBBICOKUM TETUIOBBIM 3P (HEKTOM U 00paTUMOCTHIO;

57. Pa3nuuHast crtocOOHOCTH BEUIECTB K a/ICOPOIIMU UCTIONb3YETCS B
1) monsporpaduu;
2) Tomorpaduu;
3) pentreHorpadumu;
4) xpomarorpapuu
58. BemiecTBo, Ha MOBEPXHOCTH KOTOPOT'O IIPOMCXOMUT Pa3/IeICHUE H KOHIICHTPUPOBaHUE aHa-
JM3UPYEMBIX BEIIECTB B METOZE XpoMaTorpaduu, Ha3pIBaCTCsI:
1) copbar;
2)copOTuB;
3)copbeHnT;
4)3I10eHT
59. B ra3ouakocTHON XpomMatorpaduu HEMOBIKHAS U TTOJIBMKHAS (ha3a COOTBETCTEHHO:
1) CopOeHT — ras, JJI0eHT-Ta3;
2) CopOeHT — ra3, 3JH0CHT-KHIKOCTD;
3) CopOeHT — KHJIKOCTb, IJFOCHT-Ta3;
4) CopOCHT —KHUIAKOCTb, JIFOCHT —KHIKOCTb;
60. [IpoOy HenpepbIBHO TOOABISIFOT B CUCTEMY ITPH XpoMaTorpaduu
1) BBITECHUTENBHOIA;
2) OpoHTANTBHOM;
3) DIIOEHTHOM;
4) Bce BapuaHThI

7.3.2 OneHOYHbIE CPeICTBA VISl MIPOMEKYTOYHOI0 KOHTPOJIA M0 KOMIIe-
TeHuu [IKC-1 — roTroB npoBoAuTH NOYBEHHbIE, ATPOXUMHUYECKHE U ar-
PO3KOJIOTHYECKHUE UCCJIeI0BAHUS

Bomnpocsl k 3k3amMeHy

1. Kakue MeTo/ bl aHalIM3a UCTIOIB3YIOT B KOHTPOJIC 3arpsi3HEHHS TIOYB, BObI,
Bo3nyxa? KakoBbl mpeumytiectTBa GU3NKO—XUMHUECKUX METOOB aHaIn3a?

2. JlaTh ompeaelieHue MOHATHH: aHATUTHYCCKUI CUTHAJI, TIPUHITAIT METOA.

3. YKaxxuTe OCHOBHBIE METPOJIOTHUECKHE XapaKTEPUCTUKU HHCTPYMEHTAIBHBIX
METOJIOB aHaJn3a.

4. Kakas cyliecTByeT B3aUMOCBSI3b MEXKAY BOCIPOU3BOAUMOCTBIO U IIPABUIILHO-
CTBIO METO/Ia aHaNIu3a?

5. Uto Takoe 4yBCTBUTEIBHOCTh METO/1a, KOA(PHUITUEHT perpeccuu?

6. IlepeuncnuTe OCHOBHBIC CTAIUU XUMHUUECKOTO aHa/M3a. Kak oHM BIUSIOT Ha
TOYHOCTh aHau3a’?

7. Bunpl n uctounuku omubok. Kakum 06pa3oM MOXKXHO YMEHBIIUTh CITy4aiiHbIC
omuoku?

8. Kaxue nmpuurHbI BBI3BIBAIOT CUCTEMATUUYECKHE MOTpenrHOCTH? Kak ux MOXKHO
YCTpPaHUTb?

9. B 4em CymIHOCTh CTaTUCTUYECKONU 00pabOTKHU pPe3yIbTaTOB aHaIM3a?



10. Yro Takoe cpeHee KBaApaTUYHOE OTKIOHEHUE €AUHUYHOTO pe3yibrara? Yro
TaKO€ IUCIIEPCHsI CPENHEN KBaIpaTUUHOM OIIMOKHU, KaKasi B3AUMOCBSI3b €€ C Ipy-
0ol oIHOKON?

11. Ilepeuncaute crnocoObl pacueTa OTHOCUTEIbHON MOIPEUTHOCTH.

12. CymHocTh MeToa rpagyupoBOYHOTO Tpaduka?

13. Kitaccugukanust 371eKTpOXMMUUYECKUX METOJ0B aHAJIN3A.

14. CyuiHocTh NOTEHIMOMETPUYECKUX METO/I0B AaHAIU3A.

15. DnexTpoAHBIN MOTEHLINA, MEXaHU3M €TI0 BO3HUKHOBEHMSI, (DAKTOPBI, BIHSIIO-
M€ HAa €r0 BEJIUYUHY.

16. Uto Takoe 3IeKTpOXuMUYECKas siuelika, rajbBaHndeckas nemnb? [IpuBeaure
IPUMEPBHI.

17. Buapl 37€KTpOAOB B 3aBUCUMOCTH OT 3JIEKTPOIHOMN peaKIuu.

18. Kakue 31eKTpo/ bl HA3bIBAIOT AJIEKTPOJIaMU CPABHEHUS U UHAUKATOPHBIMU
anexktpoaamu? Kakue TpeOoBaHUS TPEABIBISAIOT K HUM?

19. Busibl MHAUKATOPHBIX AJIEKTPOJIOB, UCIIOIb3YEMbIX B arpOXUMHUUYECKUX HCCIIe-
JIOBaHUSX, UX METPOJIOTHYECKHUE XapaKTEPUCTHKHU.

20. Kakue BuJbpl M3MEPEHUH pa3anyaoT B MOTEHIMOMETPUN? Y KaXKUTE CYILIHOCTb
UX U 00JacTh IPUMEHEHUS.

21. JIns kakux 1eneil mpuMEHSIOT TOTEHIIMOMETPUIECKII aHaN3 B arPOXUMUH U
IMOYBOBEJICHUH !

22. B 9eM CymHOCTh MOTEHIIMOMETPUYECKOTO TUTpoBanus? Kakue nHaIuKaTopHbIe
AIIEKTPOJIbI MPUMEHSIOT B MOTEHIIMOMETPUYECKOM KHUCIOTHO-OCHOBHOM TUTPOBa-
HUAN?

23. MeTtospl NOTEHIMOMETPUUECKOTO TUTpoBaHus. KpuBble TUTpOBaHMSL.

24. TlpuHnunuanbHbie cxembl pH-MeTpoB, HOHOMEPOB.

25. TloHsATHS M TEPMUHBI TOJIAPOTPAHH: CYIIHOCTh METO/IA, MHANKATOPHBIN DJIEK-
TPOJI, HOTEHIIMAJ PA3JI0KEHHUSI, MOJSIPU3ALUS HIEKTPOA.

26. [TonsgporpamMmma, ee OCHOBHbBIE XapaKTEPUCTUKHU.

27. Bunpl noasiporpadu4ecKux METOJIOB aHAIN3a.

28. luBepcroHHAs BOJIBTAMIIEPOMETPUS: CYLTHOCTb, BOJIbTAMIIEpOrpaMMa U ee
XapaKTEPUCTHUKHU.

29. Metonbl onpeeneHrs KOHIIEHTPAIlUK BEIIECTB B MOJIIporpaduu, MHBEPCHOH-
HOM BOJIbTAMIIEPOMETPUHU.

30. IIpuHIIMNIMaNBHBIE CXEMBI TToJIsIporpada, BOIbTaMIIEPOMETPHUECKOTO aHAIN3a-
TOpa.

31. B ueM cymHOCTh KOHAYKTOMETPUH?

32.Knaccudukaiysi KOHIyKTOMETPUYECKUX METOJIOB aHAIM3a.

33. Ha uem ocHOBaHO KOHAYKTOMETpuueckoe TutpoBanue? [lepeuncnure ero no-
CTOMHCTBA W HEJIOCTATKHU.

34. Bunbl KpUBBIX KOHTYKTOMETPHUUECKOTO TUTPOBAHUS.

35. O6sacTh NPUMEHEHUS KOHIYKTOMETPUH B arpOXMMUYECKON MTPaKTUKE, B MOY-
BOBEJICHUU.

36. OcHOBHBIE TPUOOPHI KOHAYKTOMETPUIECKUX MeTO10B aHain3a.371. CyuHocThb
CHEKTPOCKOIHNH, BUBI CIIEKTPOB, METO/IbI CIIEKTPAIIBHOIO aHAJIN3A.



37. B uem cymHocTh 3akoHa byrepa — JlamGepTa — bepa? KakoBo ero maremaru-
YECKOE BbIpaKeHUE?

38. MoueKysipHbIE CTIEKTPHI MOTJIOMIEHUS, HX MPOUCXOXKICHHE.

39. B uem otnmume ciekrpodoromerprun oT GOTOdIEKTpOKoIopuMeTpun? MeTtpo-
JIOTUYECKUE XapPAKTEPUCTUKU ITUX METOOB.

40. BayTpeHHss onTHdecKas mioTHOCTH (D), hakTophl, BIUSIONINE HA €¢ BEITMYH-
HY.

41. Baytpennee npomnyckanue (T), MOJISIpHBIN MTOKa3aTelb MOTJIOMICHHUS, YACIb-
HBIN Moka3artens noriouieHus. Kakue ¢hakTopsl BIMSIOT HA UX BEJIMUUHY?

42. 3aK0H aaauTUBHOCTHU B (hoTokonopumeTpun. Kakue hakTopsl BHI3BIBAIOT OT-
KJIOHEHUE OT 3aKOHOB CBETOIOTJIOMICHUS ?

43 MeToibl OnpeieNieHHs] KOHLIEHTPAIMK BellecTB B BUguMon u Y obnactsix
CIIEKTPa MOJICKYJIIPHO-a0COPOIIMOHHOM CTIEKTPOCKOITHH.

44. CymnHocTts auddepenimansaoit cnektpooromerpuu. [IpeumyiiecTBa MmeTo-
na.

45 .Ha3znauenue cBeTopuiibTpoB B hoToKoNOpUMeTpUun. Kak BiusieT BEIOOD IITUHBI
BOJIHBI HA TOYHOCTH (POTOMETPUYECKUX OTPECTCHUI?

46. B uem cymHOCTb HeperoMeTpuueckoro Meroia aHanu3za? OcoOEHHOCTH 3TOTO
METO0/1a U 00JIaCTh MPUMEHEHHUS B arpOXUMUU U IIOYBOBEICHUU.

47. TypOuauMeTpruuecKrii MeTo/1a aHaIN3a, €ro0 0COOEHHOCTH U 00JIaCTh MpUMe-
HEHUS B arPOXUMUU U IOYBOBEICHUHU.

48. ®usnyeckre OCHOBBI aTOMHO—a0COPOIIMOHHOTO CITEKTPaIbHOTO aHann3a. dak-
TOPBI, BIMSIOLIME HA TOYHOCTh METO/IA.

49. ATOMHO-a0COpOIMOHHBIE CIIEKTPOPOTOMETPHI: OCHOBHBIE OJIOKH MPUOOPAa,
OPUHIUI padOThI

50. DMUCCHOHHBIE CTIEKTPBI, UX MpoucxoxacHne. CyImHOCTh SMUCCHOHHOTO CIIEK-
TPaJIbHOT'O aHAJIM3a, (PAKTOPHI, BIUSIOUIME HA TOYHOCTh METO/A.

51. IInamennas oTOMETpHSA: CYIIHOCTh METO/IA, allllapaTypa U MpUMEHEHUE B ar-
POXHUMUYECKOM AHAIIH3E.

52.CymrHocts xpomatorpaduu. Kakue nprusHaky MoJI0KEHbI B OCHOBY KJIacCH(U-
KAl XpoOMaTorpauuecKux METOI0B aHaIu3a?

53. Jlath omnpenenieHne MOHATHI: COPOITHs, AECOPOITNs, COPOCHT, DITIOCHT, JJTI0AT.
[IpuMepbl TpOTeKaHUsI ATUX MPOIECCOB B MIOYBE, MPU BHECEHUH yI00PEHUH.

54. OObsICHUTE NPUHLIMIIBI aCOPOLIMOHHOM, pacTIpeAeIUTEeIbHON 1 HOHOOOMEH-
HOI xpomartorpaguu. O0JacTe TPUMEHEHUS ITUX BUIOB XpoMaTorpaduu.

55. TeopeTnueckne OCHOBBI Fa30BOM XpomaTorpaduu, e BUIHI.

56. OcHOBHBIE XpOMATOrpAPUUECKUE CUCTEMBI, YKa3aTh UX OTIIMUUTEIbHBIC MPHU-
3HAKH, 0071aCTh NPUMEHEHHUSI, METPOJIOTMUYECKUE XaPAKTEPUCTUKH.

S7. ITpyHIIMIIBI OCHOBHBIX CITOCOOOB pa3/eIeHUs] MHOTOKOMIIOHEHTHBIX CMECEH B
xpoMarorpadun: GpoHTATHHBIN, BHITECHUTEIHHBIN, DITFOCHTHBIM.

58. Jlath ompenenieHne MOHATHI: XpoMaTOTpaMMa, IIIMPUHA 30HbI, BRICOTA TTUKA,
yAepKUBaeMbIii 00beM, BpeMs yaepkuBanus. [IpuBect npuMep XpoMaTorpaMMmbl.
59. Koapdumment pacupenenenus, KodOPHUIIMESHT pa3IeICHUs - OCHOBHBIC TTOKa-
3aTeNu pa3AesieHusl cMecH BenecTB. Kak HaXoasT 3TH BeTMYUHbI?



60. YUto xapakTepu3yeT CEJIEKTUBHOCTh B xpoMaTorpadun? Kakue pakTtops! Biu-
AIOT Ha Hee?

61. OcHoBHBIE XpoMaTOrpapuUecKue XapakKTePUCTHKH, 00ECTIeYNBAIOIINE pa3/ie-
JICHHE€ MHOTOKOMIIOHEHTHBIX CMECEH.

62. Kakue copOeHTHI HCTIONB3YIOT B HOHOOOMEHHON Xpomatorpaduu? YKaxure
HanOoJIee MMPOKO UCIOJIB3yEeMbIe HOHUTHI, CITOCOOKI MOJTOTOBKH MX K padoTe.
63. Meroanka aHanu3a B MOHOOOMEHHOM XpomaTorpaduu: OCHOBHBIE ONIEPALIUH,
KOJIMYECTBEHHOE ONpEIeIEHNE KOMIIOHEHTOB B 3JII0ATE.

64. Kakue TpeGoBaHuUs MPEABIBISIIOT K ra3y-HOCUTEIIO B Ta30BOM XpoMaTorpa-
¢bun? Kakue ra3bl UCIOIB3YIOT B 3TOM KayecTBe?

65. B yem 3akiro4aroTcsi 0COOEHHOCTH COPOEHTOB, UCIIOJIB3YEMbBIX B Ta30BOM Xpo-
Marorpadun?

66. [IpuBenuTe cxemy ra3oBoro xpomartorpada, ykazaB OCHOBHbIE OJIOKH, UX
Ha3Ha4YEeHMUE.

67. OOBSICHUTE CYITHOCTh METOJIUKH aHAIN3a B OyMaXHOW ¥ TOHKOCJIOWHOU XPO-
MaTorpaduu, TpUBEIUTE MPUMEPHI.

68. BricokoaddekTrBHAS KUAKOCTHAS XpoMaTorpadus: CyHOCTh METO/1a, afma-
paTypa, 00J1aCTh IPUMEHEHHUSL.

HpaKaneCKne 3aJaHud 1J4 JK3aMeEHa

1. Paccuutath koHIeHTpanuio pactBopa HCI, ecinu npu tutpoBanuu 50 M1 3T0r0
pactBopa 0,01n pactBopom NaOH nostyueHsl JaHHbBIE:

V tutpanta, ma: 0 2 4 6 8 10
R (Owm): 664 915 1490 1580 1010 740

2. Kakue QJICKTPOAbI HGO6XOI[I/IMO B3ATH IJIA OIIPCACIICHHUA KOHOCHTpAaIuH KaTHO-
Ha aMMOHUSA ITOTCHOUOMCTPUICCKUM MGTO,Z[OM? CocraBbTe raJilbBAaHHICCKYIO IICIIb.

3. [Ipu onpenenennn kesne3a B MapauiedbHbIX MPo0ax ObLIN HAMICHBI CIIEIYIO-
e Maccol Fe,O3 (mr): 1,685; 1,694; 1,756, 1,723; 1.727; 1,785. Beruucaure
CPEIIHIOI0 KBaIPATUYHYIO OLTUOKY H3MEPEHUH.

4. Tlpu kanuOpoBKe aMIiepMeTpa MOJyUYEHbI CIIEYIOIINE 3HAYSHUS:

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

Cuna toka, A | 0,50 1,00 1,50 2,00 2,50

[TocTpoiite rpagynpoBounbiii rpadux m(Cu) = f(I).

5. IIpu onpeneneHuu xese3a B mapauielbHbIX IPo0ax ObLUIA HAMICHBI CIETYIO-
e Maccol Fe,O3 (mr): 1,685; 1,694; 1,756, 1,723; 1.727; 1,785. Beiunucnure




CPEIIHIOI0 KBaIPaTUYHYIO OLIMOKY U3MEPEHUH.

6. [Ipu kanuOpoBKe amMIepMeTpa MOIYYSHBI CIASAYIONINE 3HAUCHHUS:

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

Cwua Toka, A | 0,50 1,00 1,50 2,00 2,50

[TocTpoiite rpagyupoBounbiii rpadux m(Cu) = f(I).

7. CocTaBbpTe raJIbBAHUYCCKYIO LICIIb, H€O6XOI[I/IMYIO A1 OIIPCACIICHUA KOHLICH -
Tpalliy HOHOB MAarHu:. VYkaxure PCAKTHUBEI, O60py,ZIOBaHI/I€, OTallbl pa6OTBI.

8. [Ipu nonssporpadvpoBaHUU UCCIETYEMOTO paCTBOPA OBLIN MOTYUYEHBI CIETYIO-
1IMe JaHHbIE:

E, B: 04 05 06 0,65 0,70 0,75 1,00
lg, MkA: O 0 0,5 10 27 35 38
Omnpenenute BHICOTY NOJsIporpaduyecKoi BOJIHBI I'pauuecKuM METOJIOM.

9. Kakoli ”HANKATOPHBIN 3JIEKTPO]I UCTIOIB3YIOT B OCAAUTEIFHOM TUTPOBAHUU TIPU
ITOTEHIIHOMETPUYECKOM ONPEIEIICHUN COEPHKAHUS XIOPHUT — MIOHOB B BOJIE, €TO
yCTpOMCTBO? YKaXHUTE peakTUBbI, 000pyAOBaHUE, FTAIbI PAOOTHI.

10. CocTaBbTe TATBBAHUYECKYIO IIETh JJIS IOTEHITMOMETPUYECKOTO OTMPEICIICHUS
pH pacTBOpa. Ykaxkute peakTuBbl, 000pyAOBaHUE U ATAIbl PaOOTHI.

11. TTpu nomsiporpadupoBanmu 50 M1 nccexyeMoro pacteopa comu Cd>* BbicoTa
BOJIHBI paBHsIach 30 MM. 3aTeM B pacTBOp 100aBUIU |1 MJT CTaHAAPTHOTO PACTBO-
pa ¢ Tutpom Cd*" , paBbIM 10 Mr/mut. BEICOTa BOJHBI B 3TOM PACTBOPE PABHSIIACH
55 mu. Halit KOHLIEHTpauuio Ccd* BHUCCJIElyEMOM pacTBOPE COJIH.

12. Kakue 31eKTpo/bl UCIOJB3YIOT AJIsl ONPEAEICHUSI OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOIO IMOTEHLIAJIA TOYBEHHOM BBITSKKA? COCTaBbTE CXEMY T'aJIb-
BaHWYECKOMW LIENH, YKaXKUTE PEaKTUBbI, 000PYIOBaHUE U ITAIbI PaOOTHI.

13. CocTaBuTh TaJIbBAHUYECKYIO 1ENb AJII HOHOMETPUUYECKOTO OMpeIesICHUs
KaJIbLIUA. YKa3aTh PEakTUBbI, 000PYAOBaHHUE U TaIlbl paObOTHI.

14. TIpu KaKuX arpod’KOJOTHUYECKUX aHaIH3aX MPUMEHSIOT BOJbTaMIIEpOMETPHYE-
ckHe MeTobl? PaccunTaTh KOHIIEHTPALIMIO UCCIIETyEMOIO PacTBOpa IIUHKA IO
cienytonum gaHHaeiM: C.,, = 10 mr/m,

V., =2 MIL



h,,=34wmm, h,=71wmMm; V,=25wMm.

15. CTekJISIHHBIN 3JIEKTPOJ, €T0 YCTPOUCTBO U IpUMeHeHue. [loueMy CTeKIISTHHBIMN
ANEKTPOJ HY’KHO TpaayupoBaTh? B ueM 3akirodaercs: npouecc rpagyupoBKH dJeK-
TpoJa.

16. /Ins mocTpoeHus TpagyupoOBOYHOIO rpaduka mpu TYpOUIUMETPUYECKOM
OTIPEJICTICHUH XJIOpa B BOJE MOJTYUYEHBI CJIETYIONINE TaHHBIE:

Te, Mr/em®; 6x10° 9x107 12x10°  15x10°  18x107
D: 0,05 0,075 0,10 0,125 0,15
Haittu conepxanue xsopa B 1 11 Boasl, eciiu D, Boas 0,11.

Ucxons u3 [IJIK xmopa B BOJZONPOBOIHON BOAE CACIAUTE BBIBOJ O BO3MOKHOCTH
HCIIOJIb30BaTh JIAHHYIO BOAY IS ITUThS.

17. MosnsipHbI TTOKa3aTelb MOrIolIeHus cylbdocanuiuiara xenes3a (1) pasen

3 as 3
1,6 - 10°. Haiitu conepsxanue xene3a B 100 cM” pacTBopa, €ciid U3BECTHO, YTO OIl-
TUYECKas INIOTHOCTD uccaeayeMoro pactBopa 0,10 B kroBeTe ¢ TONIUHON citos 1
CM.

18. Annaparypa AAC ananu3za. 306pa3uTh cxemy aTOMHO - a0COpOIIMOHHOTO
cnexkrpodorometp. [Ipumenenne AAC B aHanu3e OMOJIOrHYeCKUX 00pa3IoB.

19. U3 ananusupyemoro pactBopa oobemom 100mi1, coeprkaiiero OKpaneHHbIM
komruieke Hukens (1) ¢ mumerunaraumokcuMoM, oToopany mpody U U3MEPHIIH OTI-
TUYECKYIO0 MIOTHOCTH (Dy = 0,655) B KIOBETE C TONIIUHOM CII0SI pacTBOpa | =
1 cm mpu A = 470 HMm.

Cepust cTaHIapTHBIX PACTBOPOB:

C, MKr/™MII 0,8 1,6 2,4 3,2 4.0
D 0,182 0,364 0,546 0,728 0,900

[TocTpouTs rpaxyrpoBoUHbIN rpaduk 1 HalTH Maccy Hukens (I11) B ananmusu-

pPyEeMOM pacTBope.

20. Haittu conepxanue meau (I11) 8 100 cm® pacTtBOpa 1O CIEAYIOIINM JAHHBIM: €
=3901-moms ' -em; D=021; I=1lcm

6. Haiigure KOHIIEHTpAIHIO XKejie3a, ONpeAeIieMoro HeeIOMETPUICCKIM
MeTonoM, ecnu: I, = 15 MxA, HaBecka mouBsI 10 I, 00beM BBITSHKKH 20MII.

JIns cTaHOAapTHBIX PACTBOPOB MOJYYEHBI JAHHBIE:



C % 0,05 0,1 0,25 0,5
I, mxA 3 7,5 16,0 28,5

21. TIpu KOJTOpUMETpPUIecKoM THTpoBanuu 10 M pactBopa comn Fe* 0,11 pac-
TBOpoM KomruiekcoHa (III) mpu pH = 2,4 6b11M mOTydYeHBI TaHHBIE:

V,, M 0 2 4 6 8
D 0,71 0,45 0,19 0 0

Paccuurath conepskanue Fe (II) B pactBope.

22. Tlpomyckanue T ucnbITyeMoro pactBopa paBHo 83,2 %. KakoBa ontuueckas
IJIOTHOCTh TAHHOTO pacTBopa’?

23. HedenmomeTpruueckoe TUTPOBAHKE: CYIITHOCTh METO/Ia, TEXHUKA BBITIOJTHEHUS,
BUJI KPUBBIX TUTPOBaHUS. Mcrionp30BaHue He(PEIOMETpUN a arpOIKOJIOTHH.

24. Pe30oHaHCHOE TOTJIOIICHNE CBETA. Y KAKUTE JIMHUU PE30HAHCHOTO TMOTIIONIe-
HUS: MeH, [TUHKa, cBUHIA. [log0epuTe onTUMaIbHbIE YCIOBUS ONIPEACICHUS ATUX
AJIIEMEHTOB aTOMHO — a0COPOIITMOHHBIM METOJIOM.

25. CymrHocth MeTona aAuddepeHnnaibHon cnekTpodoToMerpun. O61acTh npu-
MEHEHUS [PU aHAIM3E MPUPOAHBIX MPOO.

26. OnuIuTe METOANKY TIIaMEHHO-()OTOMETPUYECKOTO OMPEICTICHHSI Kalvs B
MIOYBaX.

27. TIpu dayopumerpraeckoM onpeaenennn kouuentpammi Al (10 ma  pactso-
pa) MoJay4YeHbl 3HAYEHUS] THTEHCUBHOCTH M3TyUYEHUS:

C(A|3+), MKT/10MIT 0,04 0,06 0,08 X
I, MKA 11 17 23 19

Paccuurath KOHIOCHTPAIHWIO AJIFOMHUHHA B paCTBOPC.

28. Ilpu u3aMepeHnr HHTEHCUBHOCTH JTFOMHHECIICHIIMHA PACTBOPOB MOJyUYCHBI JaH-
Hbie (pactBop comu Al**):

C(AlF), mkxe/10mn 0 X x+0,03 | x+0,05
1, mxA 2 10 16 20
Halitn KOHIIEHTpanuio aTtOMUHUSA B PacTBOPE.

29. Metonb! onpeeneHrs KOHIIEHTpaIlMU BellecTBa B BUAUMON u YD obnacTsix:
CYIIIHOCTb, JIOCTOMHCTBA M HEAOCTATKU KaXJ0T0 METO/a.



30. lerekTophl razoBoi xpomarorpaduu. [IpuHIMI AEHUCTBUS KATApOMETPOB U
JIEHCUTOMETPOB, 00JIACTh UX MPUMEHEHHUS.

31. [Ipu pazneneHuu pTyTH, KaJAMHUS U MEJIU Ha LEJLTI0J103¢ KO3 PHUITUEHTHI BH-
YKEHUSI OKA3IUCH CIICTYIOIIUMU:

R(Hg)=1,00; R,(Cd)=082;  R,(Cu)=0.92.

Haiinute myTtu nBMKEHUS KaXa0r0o HOHA, eciik (GpoHT 3toeHTa 15 cm. M300-
pa3uTe XpoMaTorpaMmy, ykasaB Ha HEW MOJIOKEHUE KaKA0r0 HOHA.

32. Yepes KOJOHKY aHHOHUTA B TUAPOKCUT-(DOpPME MPOMYCTUIIA PACTBOP XJIOpHUAA
HaTpus. Ha TuTpoBaHME MOJIy4eHHOTO 3J110aTa B 00beMe 75 Mil u3pacxoaoBanu 8,4
M 0,1H pacTBOpa XJI0pOBOJAOPOIHOM KUCIOTHI. PaccunTaiiTe Maccy copOupoBaH-
HBIX XJIOPUI-HOHOB U3 PACTBOPA COJIU, COCTABBTE CXEMY HOHOOOMEHHOM COpOIUU.

33. PaccunTaiite K03 UIIUEHTHI IBIXKEHHS XJI0p(EHOIIOB, €CIIU TIPU pa3/ieICHUN
uX ¢ OEH30JI0M MOJIYUYUIIH cienytonryto xpomatorpammy (TCX): ¢ppoHT GeH30ma —
12 cm; myTh 3 — xsopdenona — 9,4 cm; nyts 2,4 nuxiaopdenona — 7,3 cm; 2,4,6 —
Tpuxsopdenona — 4,2 cM, nenraxjaopdenona — 1,1 cm. M306pa3urte cxemy xpoma-
TOTPaMMBI.

34. Uto Takoe 3I10eHT (pacTBOPUTEIb) U MPOSIBUTENH B PACTIPEACTUTEILHON XPO-
matorpaduu? Iy pa3aeneHus pTyTH U KaJMUs UCTIOTb30BaIH Pa3INdHbIe
DIIIOEHTHI U MOJIyYHIIU CIeIyIonHe 3HaueHus K0d()(QUIMEHTOB IBUKEHUS R

a) ataHoa — SM HCI (90:10) Ry(Hg) =0,97; Ry(Cd)=0,93

0) aTaHOJ - OyTaHOJ —
areToH -
Bosa — mupuanH — HNO; Ry(Hg) =1,00; Ry(Cd)=0,89
— HCI
(22:10 : 11:28:1
1:12)

Kaxkoti amroeHT aet 6osee yeTkoe pasaeiacHue? Biauser au nposBUuTes Ha
Mpolecc pa3iesieHus?

35. Ilpu uccnenoBanuu cop6biuu nonos mapranna (1), menu u kobanpTa U3 aMMu-
aQ4HO-IIUTPATHBIX pacTBOPOB Ha KaTnoHUTEe KY-1 B ammonwmitHoON hopme mosyue-
HBI CJICAYIONINE 3HaUYeHUs KO PUIIMEHTOB pacnpe/eeHuUs:

K,(Mn) = 0,586; K,(Cu)=159,75; K,(Co)=2,5.



CaenaiiTe BBIBOJ O BO3MOKHOCTH Pa3/IeJIeHUs TUX HOHOB NPU YKa3aHHBIX
YCIOBUSIX, pacCunuTaB KO3PPUIIUEHTHI pa3ieieHus. Yem 00bsACHAETCS pa3inyue
copOruun?

36. UTo Takoe mopor 4yBCTBUTENBbHOCTH JeTekTopa? Hike ykazaHbl 3HAUCHUS TI0-
pora 4yBCTBUTEIBHOCTH HEKOTOPHIX Fa30XpOMaTOrpauuecKux AETEKTOPOB:

-3 -5
karapomerp — 10" — 107" mr/miy;

. -9 12 ,
IJIAMEHHO — HoHu3anuoHHeii — 107 — 107 mr/c;

B 4 -6
TepMOrOHHBIN — 107 — 10 Mr/mut;
-11

0 3aXBaTy 3JEKTPOoHOB — 3 - 107" mr/c;

Onuimre IIPHUHIAII HGIZCTBH?I YKa3aHHBIX JCTCKTOPOB, 00J1aCTh IIPUMCHCHUSI,
YKaKHUTC HaubOoJiee ‘-IyBCTBHT@JIBHBIﬁ U3 HUX.

37. Uto Takoe HEMOABIKHAS KHUAKas (a3a U TBepblii HOCUTENh B ra30-
XKUIKOCTHOM Xpomarorpaduu? Ykaxure Haubosee MUPOKO NPUMEHSIEMbIE Bellle-
CTBa JJIA OTUX Lened. Kakoe BIMsAHME OKa3bIBAaET TEMIIEPATYpa HA pa3ielICHue
CMECH B ra30BOM xpomaTorpaduu

38. B uem otnmune BhICOKOA(DPEKTUBHON KUAKOCTHOU XpoMaTorpaduu oT 0ObIu-
HOM sxunkocTHOM? M300pasute cxemy xpomarorpada mist BOXKX.

39. OnumuTe METOUKY aHATN3a CMECH OPTaHUYECKUX PACTBOPUTENICH METOIOM
ra30kuJIKOCTHON XpomaTorpaduu.

40. B yeM CymHOCTh HOHOOOMEHHOTO METO/Ia OTIpe/IeieHus IMHKa B mouBax? Co-
CTaBbTE CXEMY HOHOOOMEHHOTIO Mpolecca COpOIMYU IIMHKA HA aHUOHUTE U3 1H
pactBopa HCI u nporiecca aecop6iuu 0,011 pacTBOpOM XJIOPOBOIOPOIHOM KHUC-
JIOTHI.

41. OnummTe METOIMKY KOJTUYECTBEHHOTO ONPECICHHUS] aMUHOKHUCIIOT METOI0M
OyMaxHO# XpomaTorpadumu.

42. Paccuutath conepxanue (%) ra3oB B CMECH 10O JaHHBIM, MTOJTYYSCHHBIM IMPH Ta-
30BOM XpomaTtorpaduu CMECH:

Ta3 CoHg C3Hg C4Hyg CsHyp
IInowaow nu- 5 7 5 4
xka, V
k 0,60 0,77 1,00 1,11




44, Bnusiet U IPOSIBUTENb Ha XOJ1 pa3iesieHus: B OymMaxxHON Xxpomarorpadun?
[Tpunatun BeIOOpa mposiBuTeNs. JJI1 KAKUX MOHOB MOKHO HCIIOIH30BaTh B Kave-
CTBE MPOSBUTENSI CEPOBOIOPO?

45. Yo Takoe renpb — xpomarorpadus? [Touemy 3ToT Bua XpomaTtorpaduu uc-
MOJIB3YIOT B aHAJIM3E MOYB JIJIsl KJlacCU(UKAIMK TYMUHOBBIX BeliecTB? Kakue HO-
CUTEJIM MPUMEHSAIOT B Telib — XpoMartorpaduu?

7.4 MeToanuecKkue MaTepuaJibl, ONpeae/Jaolue Npoueaypbl OlleHNBA-
HUA 3HAHUU, YMEHUU U HABBIKOB, XaPaKTEePU3YHIIUX 3TaNbl ()OPMHUPOBAHUA
KOMIIETEeHI M

KoHTponb 0CBOEHMS TUCHMIUIMHBI M OLEHKA 3HAHWHM OOy4YaroIMXCs MO TUCHUIUIMHE MPOU3BO-
mutcst B cootBeTcTBUM ¢ [Im Ky6I'AY 2.5.1 «Tekyuuit KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKY-
TOYHAs aTTecTalus 00y4arOIIUXC .

7.4.1 PedepaTsnl (TIOKIAIBI)

Pedepar — npoayKkT camocTosTeNbHOM pabOThI CTYIeHTa, MPEICTABIAIOMINNA CO00M KpaT-
KO€ M3JI0’)KEHHE B TMCHbMEHHOM BH/IE TIOJYYEHHBIX PE3yJbTaTOB TEOPETHUECKOTO aHAIIN3a OIIpe-
JIeJICHHOW Hay4YHOU (y4eOHO-UCCIIeI0BATEIbCKON) TEMBI, TI€ aBTOP PACKPBIBAET CYTh UCCIEAye-
MOU TIpOoOIIeMBI, TPUBOANUT PA3TUYHBIC TOYKH 3PEHUS, a TAK)KE€ COOCTBEHHBIE B3TJISA/IBI HA HEE.

Kpurtepusimu ouenku pedepara sSBISIOTCA: HOBU3HA TEKCTa, 000CHOBAHHOCTDH BBIOOpa
HMCTOYHUKOB JIUTEPATYPHI, CTETIEHb PACKPHITHS CYITHOCTH BOMpOca, COOII0IeHHS TpeOOBaHUMN K
0(OPMIICHHUIO.

OreHKa «OTJIUYHOY — BHITIOTHEHBI BCe TPeOOBAaHUS K HAMKMCAHUIO pedepara: 0003HAUEHA
npoOsemMa U 000CHOBaHA €€ aKTYaJIbHOCTD; ClIeJIaH aHAIN3 Pa3IUYHBIX TOUEK 3PEHHS Ha pac-
CMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO H3JIO’KEHA COOCTBEHHAS TTO3HIINS; CHOPMYITHUPOBAHBI BHI-
BOJIbI, TEMa PACKPBITA MOJTHOCTHIO, BBIIEPKaH 00BEM; COOIIIOICHBI TPEOOBAHMS K BHEITHEMY
0 OpMIICHHUIO.

OreHKa «X0po1Io» — OCHOBHBIE TpeOoBaHUs K pedepaTy BHIIOTHEHBI, HO TIPU 3TOM JI0-
MyIIEHbl HEAOYETHl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B M3JIOKEHUH MaTepuana; OTCyTCTBYET
JIOTUYecKasl MOCJIeI0BAaTeNIbHOCTh B CYKJICHUSX; HE BbIIEp)KaH 00bEM pedepaTa; UMErOTCs yIy-
HIeHUS B O(OPMIICHHH.

Or1eHKa «y/I0BJIETBOPUTEIbHOY» — UMEIOTCS CYIIIECTBEHHBIC OTCTYIUICHHUS OT TpeOoBa-
HU K peepupoBaHmio. B 4acTHOCTH: TeMa OCBellleHa JHUIIb YaCTHYHO; JONYIICHHI (pakTrde-
CKHe€ OIIMOKHU B coJiep>KaHuu pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHKa «Hey/I0BJIETBOPUTEIBLHO» — TeMa pedeparta He pacKpbiTa, OOHAPYKHBAECTCS CyIIIe-
CTBEHHOE HEMOHUMaHUe MPoOIeMbl WK pedepar He TPEICTaBICH BOBCE.

Kpurtepun oneHkn 3HaHNH 00y4al0IMXCs PH BBICTYIVICHHH € IOKJIAA0M

IToka3arenb I'pamanus bamsr
CooTtBeTCcTBHE [JOKNANa 3asB- [ COOTBETCTBYET ITOJHOCTBIO 2
JIEHHOW TeMe, LIeJIM M 3a/JadaM | €CTb HECOOTBETCTBUS (OTCTYIUICHHUS) 1




MPOEKTa

B OCHOBHOM HE€ COOTBETCTBYCT

CTpyKTypHpOBaHHOCTH  (Opra-
HU3alMs) JOoKJIaaa, KoTopas
obecrieurnBaeT MOHUMAHKE €T
coJiepKaHus

CTPYKTYpUPOBAHO, 00€CIIeYUBAET
CTPYKTYpUPOBaHO, HE 00ecrieunBaeT
HE CTPYKTYpPHPOBAHO, HE 00eCTieunBaeT

O N O

Kynbrypa BhICTYIUIEHHS — YTe-
HUE C JTUCTA WU pacckas, 00-
PalICHHBIA K ayIUTOPUM

paccka3 6e3 oOpaIeHust K TeKCTy
paccka3 ¢ oOpalieHueM TEKCTY
YTEHUE C JINCTA

JlocTynmHOCTB OKJIazia 0 coaep-
’KaHUHU MPOEKTA, €ro Lesx, 3a-
Jlagax, METOAax U pe3ysbTarax

JOCTYIHO 0€3 YTOUHSIOLIUX BOIIPOCOB
JOCTYIHO C YTOYHSIOIIUMHU BOIPOCAMHU
HEJIOCTYITHO C YTOUHSIOIIMMHU BOIIPOCAMH

[lenecooOpa3HOCTb, UHCTPY-

MCHTAJIBbHOCTB HariaIaaHoOCTH,

YPOBCHB €€ MCII0JIL30BaHUs

nenecoobpa3Ha
11e1ecoo0pa3HOCTh COMHHUTENbHA
HE 1IeJIeco00pa3Ha

Co0umtoieHre BpeMEHHOTO pe-
rIaMeHTa Jiokiaana (ae oonee 7

MUHYT)

co0JII0/ICH (HE MPEBBIILIEH)
IpeBBILICHUE 0€3 3aMeUaHHs
MPEBBIIICHHUE C 3aMeUYaHNeM

YETKOoCTh U MOJHOTa OTBETOB Ha
JIOTIOJTHUTEILHBIE BOIIPOCHI 110
CYILIECTBY JOKJIaJ1a

BCC OTBCThBI ‘IéTKI/Ie, ITOJIHBIC
HCEKOTOPLIC OTBCTHI HEYCTKHUE
BCE OTBETHI HEUCTKUE/HETIOIHBIE

Biianenue criennanbHON TEPMU-
HOJIOTHEH 10 TeMe IPOeKTa, 1c-
HOJIb30BaHHOM B JIOKJIa/1e

BJIaZIceT CBOOOIHO
HHOI'Ja ObUT HETOYEH, OIIHOAaNCs
HE BIAJEeT

KynbpTypa auckyccum — ymMeHue
HOHATh coOeceHuKa M apry-
MEHTHPOBAaHO OTBETUTb HA €r0
BOIIPOCHI

OTBCTUJI HA BCC BOIIPOCHI
OTBCTHUJI HA 6(3.]'[[:]]1}’1-0 JaCTb BOIIPOCOB
HC OTBCTHJI HA 66HBIHYIO 4JacCTb BOIIPOCOB

O FRP NOPFPDNMNORFPDNORFPDNORFPDNOPEFPDNOEPNDN

Ikana oueHKN 3HAHUN 00Y4AKOIIMXCH NP BBICTYIUICHUH € IOKJIAJA0OM:

OrieHka «0TJIHYHO» — 15-18 Oamwnos.
Onenka «xopomo» — 13-14 6amos.

O1eHKa «y/10BJ1eTBOPUTEIbHO» — 9-12 Oanos.
OreHka «Hey/10BIeTBOPUTEIbHO» — 0-8 6ayuios.

7.4.2. KoHTpO/IbHBIE PA0OTHI
KontpomnbHas paboTa — CpeACTBO MPOBEPKU YMEHHI TPUMEHSTH TOJTyICHHbBIC 3HAHUS

JJId pCHICHUS 3a1a4 OIPCACIICHHOTO THIIA IO TEMC UIIN pa3acily

KpurepusiMu onleHKH KOHTPOJIbHON PadoThl SBISETCS: CTENIEHb PACKPBITHS CYIIIHOCTH
BOIIPOCA, NMO3BOJISIOLICH CYyIUTh 00 OCBOGHHUHU CTYACHTOM TeMbI MJIH pa3zena.

OneHka «OTJIMYHO» — BBICTABJISIETCS CTY/IEHTY, [TI0Ka3aBIIEMY BCECTOPOHHUE, CUCTE-
MaTU3UPOBAHHBIE, [TYOOKHE 3HAHUS BOIIPOCOB KOHTPOJIBHOU paboThl U YMEHUE YBEPEHHO MPH-
MEHSTh UX Ha MPaKTHKE MPH PeIICHUH KOHKPETHBIX 3a]1a4, CBOOOJHOE U MPAaBUIbHOE 0O0CHOBA-
HUE MPUHATHIX PELIECHUH.

OneHka «X0po110» — BBICTABISIETCS CTYIEHTY, €CJIM OH TBEpJI0 3HAE€T MaTepuall, rpa-
MOTHO M I10 CYIIECTBY U3JIaraeT ero, yMeeT PUMEHSTh MOJIyUeHHbIE 3HaHUS Ha MPAKTHUKE, HO



JIOITyCKAaeT B OTBETE WIK B PELICHUU 33]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh
C IIOMOIIBIO TOIIOJIHUTEIIBHBIX BOIIPOCOB MPENOgaBaTesl.

OneHka «y/10BJ1eTBOPUTEIbHO0» — BBICTABIISICTCS CTYJCHTY, ITOKa3aBIIeMy (hparmeH-
TapHBIHA, pa3pO3HEHHBIN XapaKTep 3HAHUH, HEAOCTATOUHO MPABUIIBHBIE (POPMYTUPOBKU OA30BBIX
MIOHATUM, HAPYLIEHUS JIOTUYECKOH TIOCIE0BATEIBHOCTH B U3JI0KEHUH IIPOrPaMMHOIO MaTepua-
J1a, HO MPU 3TOM OH BJIa/IEET OCHOBHBIMU ITOHATHSAMH BBIHOCUMBIX Ha KOHTPOJIBHYIO PabOTy TeM,
HEOOXOAMMBIMU /711 JaJIbHEHIIero 00y4eHus: 1 MOKeT IPUMEHATh IOTy4YeHHbIE 3HaHUS 110 00-
pasiy B CTaHAAPTHOU CUTYALHUH.

OneHka «Hey10BJ1eTBOPUTEIbHO» — BBICTABIIECTCS CTYJAEHTY, KOTOPBIH HE 3HAET
00JIBIICH YaCTH OCHOBHOTO COJIEP>KaHMsI BHIHOCUMBIX HAa KOHTPOJIbHYIO paboTy BOIIPOCOB TEM
JUCLUTUIMHBL, TOIYCKaeT rpyObie omuoOKy B (hOpMYIMPOBKaX OCHOBHBIX MOHSATHI U HE yMEET
MCII0JIb30BAaTh IIOJyYEHHBIC 3HAHUS IIPYU PEILIECHNUU TUIIOBBIX IPAKTUYECKUX 3aa4.

7.4.3 TecToBbI€ 3aJaHUA

TecThl — 3TO cucTEeMa CTaHIAPTU3UPOBAHHBIX 3a/IaHHH, TO3BOJISIOINIAs] ABTOMATH3UPO-
BaTh MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHHU CTYCHTA.

Kpurtepun oneHkH 3HaHUI CTY/IEeHTOB IPH NMPOBeIeHUU TECTUPOBAHUA

OuneHka «OTJIMYHO» BHICTABISETCS MPU YCIOBHUH MPABUIHLHOTO OTBETA CTYJEHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJaHUM;

OneHka «XOPoOII0» BHICTABISETCS MPHU YCIOBUU MTPABHIIBHOTO OTBETA CTYJEHTA HE Me-
Hee yeM 70 % TeCTOBBIX 3aIaHUM;

OueHka «y10BJ1eTBOPUTEIbHO» BBICTABIISCTCS IPH YCIOBUU IPABUILHOTO OTBETA CTY-
nenta He meee 51 %;

OueHka «Hey10BJIETBOPUTEIbHO0)» BHICTABIIACTCS MPU YCIIOBUM NMPABWIBHOTO OTBETA
cTyneHta Menee yeM Ha 50 % TecTOBbIX 3aJaHUM.

7.4.4 Kputepuu OLleHKHM HA 3K3aMeHe

OneHka «OTJIMYHO» BBICTABIISIETCS 00YJarOmEeMyCsl, KOTOPBIH:

— Obnagaet BCECTOPOHHUMHM, CUCTEMATU3UPOBAHHBIMU U TTTyOOKUMU 3HAHUSIMU MaTepu-
asia yuyeOHOW porpaMMbl, yMeeT CBOOOHO BBIMOJIHATH 3aJaHUsL, IPEAYCMOTPEHHbIE YyueOHON
IIPOrpPaMMOii, YCBOMJI OCHOBHYIO M 03HAaKOMUJICS C JOTIOJIHUTEIBHON JINTEPATYPOH, PEKOMEH0-
BaHHOH yueOHOI nporpaMMoii. OlleHKa «OTJIMYHO» BBICTABIISIETCS 00yJaroeMycsi yCBOMBILIE-
MY B3aUMOCBSI3b OCHOBHBIX MOJIOKEHUH U MIOHSATUI TUCIUIUIMHBI B MX 3HAYEHUHU IS IPHOOpe-
TaeMOM CIEeUaIbHOCTH, IPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHUU, U3JI0KEHUH U
MCIIOJIb30BaHUHU y4eOHOr0 MaTepuaa, MpaBUIbHO 00OCHOBBIBAIOIIEMY IIPUHATHIE PEIICHNUS,
BJIQ/ICIOIIEMY PA3HOCTOPOHHUMH HaBbIKAMH M MPUEMaMHU BBITIOJIHEHUS J1a0OpaTOPHBIX padoT.

OneHka «X0poI0» BHICTABISIETCS 00yJaromemMycs

— O0Hapy>KUBIIIEMY MTOJIHOE 3HAHUE MaTepHalia y4eOHON MPOTrpaMMBI, YCIICITHO BBITION-
HSIOLLEMY MTPEeyCMOTPEHHbIE Y4eOHOM MporpaMMoi 3aJaHusl, YCBOMBIIEMY MaTepuasl OCHOB-
HOM JIUTEepaTyphl, PEKOMEHI0BAaHHON yueOHOM nmporpamMmoii. [TokazaBiieMy cucTeMaTH3HpPOBaH-
HBIH XapakTep 3HaHUH M0 AUCHHUIUIMHE, CHOCOOHOMY K CAMOCTOSATEILHOMY IOMOJIHEHUIO 3HAHUN
B X0/I€ JAajbHeel yueOHOM 1 mpodeccuoHaNbHOM AesTeTbHOCTH, TPAaBUIBHO IPHUMEHSIOLIEMY
TEOPETUYECKHE MOJIOKEHMSI IIPU PELIEHUH TPAKTUUYECKUX BOIIPOCOB U 3a]1a4, BIaJICIOLIEMY He-
00XO0IMMBIMH HAaBBIKAMU U MIPUEMaMU BBITIOJIHEHHUS 1a00paTOPHBIX paboT.

OuneHka «yJ10BJIETBOPUTEIbHO)» BBICTABIIAETCS 00ydaromeMycsi, KOTOPBIi:



— ITokaspIBaeT 3HaHNE OCHOBHOT'O MaTepHaja yueOHOH mporpaMmsbl B 00beMe, 10CTaTou-
HOM ¥ HEOOXOMMBIM IS AajbHEeHIe yueObl U npeAcToseil paboThl 10 CrIeUaIbHOCTH,
CHPABUJICS C BHITIOJHEHUEM 33/IaHUH, TPETyCMOTPEHHBIX Y4eOHON POTrpaMMOii, 3HAKOM C OC-
HOBHOMH JINTEpaTypOi, peKOMEHI0BAaHHOU y4eOHOH mTporpammoii. OIieHKa «3a4TEHOY BBICTaBJIs -
eTcs oOyuaromeMycs, J0IyCTHUBIIEMY NOTPEIIHOCTH B OTBETaX WJIM BBIIIOJHEHUN K3aMEHALU -
OHHBIX 33/1aHuil, HO 00J1aaroIIEMy HEOOXOAUMBIMU 3HAHUSIMU 110J] pYKOBOJICTBOM IIPEIO/1aBa-
TeJsl UIsl YCTPAaHEHUs ATUX IOTPEIIHOCTEN, HApYIIAKOIEMY TOCIEA0BATEIbHOCTD B U3JI0KEHUU
y4eOHOT0 MaTepuaa U UCIBITHIBAIONIEMY 3aTPYIHEHHS ITPH BBIMOJIHEHUH Ja00paTOPHBIX PadoT.

OneHka «HeyJAO0BJIETBOPUTEJIBHO» BBICTABIETCS OOydYaIOLIEMYCsl, HE 3HAIOIIEMY OC-
HOBHOI 4YacTH Marepuana y4eOHOH MporpaMMBbl, JOMYCKArOIEMy MPUHIUIHAIBHBIC OIIMOKH B
BBITTOJIHEHUH MPETYCMOTPEHHBIX Y4eOHON MpOrpaMMoii 3aJjaHuii, HEYBEpEHHO C OOJIBIIUMU 3a-
TPYAHEHUSIMH BBINOJIHAIOLIEMY JabopaTopHble paboTel. Kak mpaBuiio, oLleHKa «HEYAOBIETBO-
PHUTEIBHO» BBICTABIAETCS O0YYaIOMIEMYCsl, KOTOPHI HE MOXKET MPOJODKUTH OOYYEHHE HITH
HOPUCTYIUTh K JEATEIBHOCTH IO CHELMaIbHOCTH IO OKOHYAHUHU YHHMBEpcUTeTa 0e3 JAONOJIHM-
TEJbHBIX 3aHATUH 110 COOTBETCTBYIOUIEH TUCIUIUIMHE.

8.IlepeyeHb OCHOBHOM M IONOJTHUTEIBLHON Y4eOHOM JINTEPATYPHI
1. Teoperuueckre OCHOBBI (PU3MKO—XHUMHUYECKUX METOJOB aHalu3a : y4eO.
nocobue / E. A. Kaitroponosa [u ap.]. — Kpacnonap : Ky6I'AY, 2014. — 187 c. - ISBN
978-5-94672-875-1. - https://edu.kubsau.ru/file.php/ 105/teoreticheskie osnovy fiziko-
khimicheskikh metodov_analiza.pdf

JlonotHUTEILHAA y4eOHAasl JIUTepaTypa

1. AnexcanmpoBa . A. Xpomarorpapuyeckuil aHalii3 B arpo3KOJOTHH.
DJIEKTPOHHOE y4eOHOE MOCcoOue MJisg CTYACHTOB BBICHIMX Y4YEOHBIX 3aBefieHUi. / D.A.
Anekcangpoa, H.I'.  TlaigyxoBa. -  Kpacmomap. 2012. - 193 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/13 KHromatograficheskii_analiz_v_agr
oehkologii.AleksandrovaEHA.GaidukovaNG.pdf

2. ®u3uKo-XMMHUYECKUE METO bl aHanu3a : J1ad. mpaktukyM / E. A. Kaiiropogosa
H. E. Kocsnok, C. A. Ilecrynosa, /I. B. I'aBpunenko. — Kpacaogap : KyoI'AY, 2017. —
118 c. https://edu.kubsau.ru/file.php/105/Praktikum_FKHMA_ehkologi_gotov.pdf

3. JlaGopaTopHBIii MPaKTUKYM IO (PU3UKO-XHUMHUUYECKHM METOJaM aHajin3a :
yue6. mocobue / H.I'. INatinykoBa, H.A. Komenenko, .M. Cunopona, U.B. Il1abanoBa. -
N3n. 2-e, mepepad. wu  gom. -  Kpacmomap, 2010. - 478 c.
https://lanbook.com/catalog/khimiya/fiziko-himicheskie-metody-issledovaniya-
57581806/

4. T'aitnykoBa H. I'. THCcTpyMeHTalIbHbIE METO/IbI MCCIIEAOBAHUS B arpOIKOJIOTHH
: yue0. nocooue / H. I'. T'alimykoBa, 1. B. [llabanoBa; nox o6m. pen. H.I'. INaliqykoBoii;
Ky6. roc. arpap. yu-T. - Kpacnomap, 2015. - 301 c. - ISBN 978-5-94672-968-0
https://search.rsl.ru/ru/record/01008084123

O Ilepeuen  pecypcoB  HMHGOPMANUOHHO-TEJTEKOMMYHHKAIIMOHHON  CceTH
«HuTepuer» — IBC:

IlepeyeHb 3JIEKTPOHHO-0MOIMOTEYHBIX CHCTEM:


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
https://edu.kubsau.ru/file.php/105/Praktikum_FKHMA_ehkologi_gotov.pdf
https://lanbook.com/catalog/khimiya/fiziko-himicheskie-metody-issledovaniya-57581806/
https://lanbook.com/catalog/khimiya/fiziko-himicheskie-metody-issledovaniya-57581806/
https://search.rsl.ru/ru/record/01008084123

Ne Haumenosanue TemaTuka Ccblika
Znanium.com VYHuBepcanbHas | https://znanium.com/
IPRbook VYuuBepcanwHas | http://www.iprbookshop.ru/
OO6pazoBaTeNbHBIN MTOPTAI YuuBepcanbHast | https://edu.kubsau.ru/
Ky6ol'AY

10 MeToguueckue ykKazaHusi Jisi O0yYaKIIMXCS IO OCBOEHHIO
TUCUMILIIHHBI

1. ®usnKo-XMMHUYECKHE METO B aHanmm3a : yueo. mocooue / H. I'. TaiimykoBa, H.
A. Komenenko, . . Cunoposa, 1.B. [llabanoBa - 3-¢ u3n., uctp. u gom. - KpacHogap
. Kyol'Ay, 2015. - 315 c¢. - MCX. - ISBN 978-5-94672-926-0
https://search.rsl.ru/ru/record/01008143402

11. IlepeyeHr HHMPOPMALNMHOHHBIX TEXHOJOTHIi, HCHMOJb3yeMbIX MNPH OCYLIEeCTBJEHHH
o0pa3oBaTeIbHOIO Ipouecca MO AWUCHMUILUIMHE, BKJIYasg IepevyeHb IPOrpaMMHOIO
o0ecne- YeHHs] H HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM

NHpopMallmoOHHbIE  TEXHOJOTMM,  HUCIOJIb3yeMble  MpPU  OCYLIECTBIECHUU
oOpa3oBaTeNpHOrO0  Mpolecca MO  JUCHUIUIMHE  TO3BOJISIOT:  00ECIEeYUTh
B3aMMOJEHCTBHE MEXAY yYaCTHUKaMU 00- pa30BaTeIbHOrO MPOLecca, B TOM YHUCIIe
CUHXPOHHO€ U (WJM) AaCHHXPOHHOE B3aUMOJCHCTBHE MOCPEJICTBOM CETH
"UntepHet"; ¢uKCUpoBaTh XO0J 00pa30oBaTEbHOrO Mpoliecca, pe3yJbTaToB
IIPOMEKYTOUYHOM aTTECTalMyd MO0 JWCUMIUIMHE M Pe3yJbTaTOB  OCBOCHMS
o0pa3oBaTeNbHOM MpPO- TpaMMbl; OPraHM30BaTh MpPOIECC 00pa30BaHUS IMyTEM
BU3yallM3allMM  M3y4aeMoll  umH(OpMamuu  MOCPEICTBOM  HMCIOJb30BaHUS
Npe3eHTalri, y4eOHbIX (PUIBMOB; KOHTPOJUPOBATH PE3yJbTaThl OOyYEHHs Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

11.1 TlepeueHb TULEH3UOHHOTO IPOrPAMMHOTO 0OeCTIeUeHUs

Ne HaumeHoBaHue Kparkoe onucanue
Microsoft Windows OmnepanroHHas cucTeMa

2 Microsoft Office (Bximrouaer Word, | ITakeT oUCHBIX IPUIOKEHUI
Excel, PowerPoint)

11.2 Tlepedens npodeccrnoHaIbHBIX 0a3 TaHHBIX U HH)OPMAITMOHHBIX CITPABOYHBIX CH-
CTEM

No HaumenoBanue Temaruka DIEKTPOHHBIN azipec
1 [apanT [TpaBoBas https://www.garant.ru/
2 KoncynbranT ITpaBoBas https://www.consultant.ru/
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11.3 Joctyn k cetu UuTEpHET
Hoctyn k cetu HTEpHET, TOCTYN B 3JIEKTPOHHYIO HHPOPMAITMOHHO-
o0pa3oBaTeIbHYIO CPETy YHHBEPCHUTETA.

Ne | HammeHnoBanue

TemaTuka

1

Hayunas snekrponnas 6ubnuoreka eLibrary

YHuBepcaibHas

12 MaTepuajibHO-TEXHH4YECKOe oOecnevyeHue st 00ydeHHs

1o

AUCIUIIJIMNHE «PU3NKO-XUMHYECKHE METOAbI AHAJIH3a)

HHaHI/IpyeMBIC IMOMCIICHUA IJIAA ITPOBCACHUS BCCX BHUI0B y‘le6H0ﬁ ACATCIBbHOCTH

HanmeHoBaHMe yu4eOHBIX MpeaMe-
TOB, KYPCOB, TUCITHILTAH (MOIY-
Jieit), MPaKTHKH, HHEIX BHIOB
yue0- HOM eATeIbHOCTH,
MPETYCMOTPEH- HBIX Y4eOHBIM
IUTaHOM 00pa30Ba- TEIbLHOM

HaumeHoBaHne noMeleHuin 1
MIPOBEICHUS BCEX BHIOB YUEOHOM
JeSITeIBHOCTH, TIPETyCMOTPEHHOM

y4eOHBIM [TAHOM, B TOM YHUCIIC M0~

MEILCHHUS JIJISl CAMOCTOSITCIIbHOM

pa- 60THI, ¢ yKa3aHHEM TePEUHs

Anpec (MECTOTIOTIOKEHUE)
MOMEIICHHUH ISl IPOBEICHUS BCEX
BUJIOB yueOHOH IesITENbHOCTH,
NPeyCMOTPEHHOH y4eOHBIM TLIaHOM
(B ciydae peanusza- UM
00pazoBaTebHO NpOrpaMMBbI B

MIPOrpamMMBbI OCHOB- HOT'O 000PYIOBaHUS, ceTeBoil (hopMe TOTONHUTEIBHO yKa-
yqe6Ho- HarJIAgHbIX HOCO6Hﬁ 3bIBACTCSI HAUMCHOBAHUC
1 MCTIOJIb3YEMOTO MPOrPAMMHOI0 OpraHu3aliy, ¢ KOTOPOil 3aKII0UeH
oOecrieueHus JIOTOBOP)
2 3 4

DOU3NKO-XUMHYECKIE METOBI
aHaJIM3a

[Tomemenne Ne412 300, nocagodHbIX
mecT — 144; mmomans — 131,7 xB.M;
yueOHast ayqUTOPHS IS TPOBEACHUS
yUeOHBIX 3aHITHI.
CINIUT-CUCTEMA — 2 IIT.;
CHeMaIN3UpOBaHHAst MeOeb
(yueOHast mocka, yaeOHas MeOenn);
TEXHUYECKHE CPEICTBA O0YUCHUS,
Ha0bOPBI IEMOHCTPAIIOHHOTO
000pyI0BaHUS U yIeOHO-HATIISTHBIX
mocobuit (HOyTOYK, TPOEKTOP, SKPaH);
IIporpaMMHOE 00ecTICUeHHE:
Windows, Office.

[Tomemenue Nel33 300, noca1ouHbIX|
Mect — 12; momanas — 42,7kB.M;
Y4eOHas crienuaIn3upoBaHHAS
1a00paTOPHsl FJIEKTPOXUMHUECKUX
METOJIOB HccieoBaHus (Kadeapot
XUMHN) .
nabopaTopHoe 000pyI0BaHHE
(KOoHyKTOMETp — 2 IIT.;
HOHOMEp — 2 WT.;
BCTPSIXMBATENb — | MIT.;
cTeH 1 J1abopaTopHbIif — 3 mT.;
pH-MeTp — 3 mWT.;);
CHenHaTn3uPOBaHHAS
MeOenb(yaeOHas 1ocKka, yaeOHas
MeO0eb).

TTomenienne Nel34 300, mromans —

350044, KpacHogapckuii kpai,
r. Kpacnonap, yin. Kanunausa, 13



https://elibrary.ru/

37,2 kB.M; YueOHast
CrelMaIN3UPOBaHHas 1abopaTopus
OIIpe/IeNICHNS TSXKENBIX METaJIOB B

MOYBaX U pacTeHUsX (kadempol
XUMUH)
CIUTUT-CHCTeMa — 1 IIT.;
nabopaTopHOE 000pyIOBaHKE
(Becvl — 2 mT.;
aHaJIM3aToOp — 2 IIT.;
KOHIYKTOMETp — 1 IIT.;
JUCTHILIATOp — 1 1mT.;
meub — 1 mrT.;
cTeH[ J1abopaTopHbIi — 2 mT.;
Melajka — 4 ImrT.;
MeJIbHHUIA — 2 IIT.;);
TEeXHUYECKHE CPeNICTBA O0YICHHUS
(xoMITBIOTEp TIEpCOHANBHBIA — 1
IIT.);
CIICIHAT3UPOBaHHAS
MebOenn(yuebHas Jocka, yaeOHas
MeOerb).

[Tomemenue Ne229 300, noca10uHbIX|
MecT — 25; mromans — 41,1 kB.M;
MOMEILEHUE JIS1 CAMOCTOSITEIIbHOM

PpaboThI OOYYAOIIIHXCSL.
TEXHUYECKUE CPeNCTBA O0YICHHUS
(mpoektop — 1 mT.;
aKycTudeckas cucrtemMa — 1 IT.);
Joctyn k cetd «MHTepHETY;
JOCTYII B 3JICKTPOHHYIO
HHPOPMAINOHHO-00Pa30BaTEIBFHYIO
Cpe/y YHUBEPCHUTETA;
CreUaIn3upoOBaHHAs
Mebenb(yueOHas MeOelb).
[IporpammHoe obecnieyeHue:
Windows, Office,
CHeUaIM3UPOBAHHOE JINIIEH3UOHHOE
Y CBOOOJHO PACIPOCTPAHIEMOE
HporpaMMHOe odecrieyeHue,
NpeayCMOTPeHHOe B paboyeit
nporpamme




