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1 He.]'ll) M 3aJ1a49Y1 OCBOCHUSA JUCIHUIIJIMHDBI

eabto ocBOCHUSA TUCHUIUIMHBI « PU3NKO-XMMHUYECKHE METOAbI aHAJIM3a»
aBisieTcss (pOpMUpOBaHHE KOMIUIEKCA 3HAHWM MO MPUHUMIAM M MeTofaM (pU3UKO-
XUMHUYECKHUX METOIOB aHau3a MPUPOIHBIX OOBEKTOB, YMEHUI U HABBIKOB padOTHI C
COOTBETCTBYIOIIMMHU NPUOOPaMU U CIIOCOOHOCTH KPUTHUYECKH OLEHHMBATH MOTYYEH-
HbIE PE3yNbTaThl B IJIAHE HKOJIOTMYECKON 0€30MacHOCTU HUCMONb3YEMBIX TEXHOJIO-
TUil.

3agaun JMCHUILIMHBI

— HU3yYCHHE 3aKOHOMEPHOCTeM (M3MYECKHX U (DU3MKO-XUMHUYECKHUX MPOolec-
COB, IPUBOJIAINX K (DOPMUPOBAHUIO AHATUTUUECKUX CUTHAJIOB;

— U3YyYEHUE XapaKTEPUCTUK BAKHEUIINX CHEKTPAIBHBIX, JJIEKTPOXUMUYESCKUX
U XpoMaTorpauuecKkux METOAOB, MCIOJIB3YEMbIX JII DKOJOTUYECKOTO KOHTPOJIS
OKPYKarOLIEN CPEIbL;

— OCBOCHHME TMPHUHIMIA JCHCTBUS MPUOOPOB, HCHOIB3YyeMbIX B (DU3HKO-
XHMHYECKOM aHaJIu3e;

— TpuOOpETEHNE HABBIKOB MPOOOIIOATOTOBKY U PabOTHl HAa HamboJiee pacmpo-
CTpaHEHHBIX MpUOOpax;

— OBJIAZICHUE YMEHHEM BBIOOpA aHATMTUYICCKHUX MPUOOPOB, UCXO/IS U3 COCTaBa U
CBOMCTB aHAJIM3UPYEMOT0 0OBEKTa, BO3MOYKHOCTEH METO/Ia U KOHKPETHOTO MpUOOpa,
MaTepuaIbHOTO YPOBHS J1a00paTOpPHH.

2 TlepeyeHb MJIAHMPYEMbIX Pe3yJibTATOB 00y4YeHHMS MO AUCHH-

IUIMHE, COOTHECEHHBIX C INIAHUPYEMBbIMH pe3yJbTaTaMH OCBOCHHSH
OIIOII BO

B pesynbrare uzydeHuss IAUCHUILUIMHBI «PU3HMKO-XHUMHYECKHE METObI
aHaJn3a» oOyJarouIuiicss JOJKEH MOJYYUTh 3HAHUS M HABBIKU IS YCIIEITHOTO
OCBOCHHUS CJIECIYIOUTUX TPYAOBBIX (DYHKIIMIA U BBHITIOJHEHUS CIEIYIONINX TPYAOBBIX
JNEUCTBUMN:

IIpodeccnonanibHbIii CTAHAAPT «ATPOHOMY, YTBEPKACHHBIN IPUKA30M
MunuctepcrBa Tpyaa u couuanbHoi 3amuThl PO ot 09.07.2018 N 454H.

TpynoBas pynkums: Opranu3zanusi IpoOU3BOACTBA MPOAYKIIUU PACTEHUE-
BOJICTBA

TpynosBbie AeiicTBUA:
VYyactre B IPOBEAEHNH OYBEHHBIX, arPOXUMUYECKHAX U arpOIKOJIOTMYECKUX UC-
CIE0BAHUM

B pe3yabTaTe 0CBOCHUSI AMCHUILIMHBI (POPMUPYIOTCH CJIeYOIIHE KOM -
NeTeHIUH:
ITIKC -1 - roToB MpOBOAUTH MOYBEHHBIE, ATPOXUMUUYECKHUE U arpPOIKOJIOTMUECKUE
WCCIIEIOBAHUS.



3 MecTto mucuniuinnbl B ctpykrype OIIOIT BO

,HI/ICI_II/IHJII/IHa «DU3NKO-XUMHUYECCKUE MECTOAbBI aHAJIN3a» OTHOCHUTCA K HaCTH,

dbopmupyemoit yuactHukamu oopazoBarenbHbix oTHomeHuit OIIOIT BO noaroroBku
«ATpOXHUMUS U arpONOYBOBEJCHUE,

oOydaromuxcs 1no Hanpasienuto 35.03.03
«ITouBeHHO- arpoxumuueckoe odecneuenune AITK»

HarpaBJICHHOCTD

4 O0beM JUCHUILIMHBI (108 yaca, 3 32a4eTHBIX eIMHUIbI)

Bunel yue6HOM paboTh

O0BeM, JacoB

KonTakTHasi padora 49
B TOM YHUCJIC:
— ayJIMTOPHAsS TI0 BHJIaM yICOHBIX 3aHITHIA 16
— JIEKIUHU 18
— nabopaTopHbIe 28
— BHeAyUTOpHAs 3
— 3a4er
— 3K3aMeH 3
— 3alUTa KypCOBBIX
paboT (MPOEKTOB)
CamocrosiTesqibHast padoTa 59
B TOM YHCJIE:
— KypcoBas paboTa (IIpOeKT) —
— MMPOYHE BUABI CAMOCTOSTEIILHON PaOOTHI 59
HWToro nmo iucuuninue 108

5 CoaepskaHue IMCIHUANIUHBI
ConepxxaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 04HOH hopMe 00yueHHsI

ITo mToram m3ydaeMoi JUCIUILIMHBI 00yYaIOIIKUecs CAalT dKk3aMeH. Jluc-

LUIUIMHA U3y4daeTcs Ha 2 Kypce, B 4 cemecTpe.

CoaepskaHue M CTPYKTYPA JMCHHUILIHHBI 110 0YHOH (popme 00yueHust

Buabl yueOHoi1 padoThl, BKIIO-
yasi cCaMOCTOSITEJILHYIO padoTy

Memooos anaiusa, ux pojilb 6 CeElbCKo-

Y
I
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Ne HanmenoBanue Temel o = 5’| CTYAEHTOB H TPY/I0eMKOCTh (B
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n/ C YKa3aHHEeM OCHOBHBIX E E z yacax)
0| BOIIPOCOB 2z S JlaGopa- | CamocTo-
& 2 Jlexuuu | TOpHBIE ATeNbHas
3aHATHS | paboTa
Knaccugpuxayus  pusuxo-xumuveckux
1 purayui ¢ nmKC-1 | 4| 2 2 6




HanmenoBaunue TeMbl
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTeHI[UH

CemecTtp

Buabl yueOHoii padoThl, BKIIIO-
Yyasi cCaMOCTOSAITEJIbHYI0 padoTy
CTY/IeHTOB M TPYA0EMKOCTH (B

yacax)

Jlexuun

Jlabopa-
TOpHBIE
3aHATUA

CamocTo-
ATCJIbHAA
pabota

Xo3aticmeeHHom ananuze. TpeboBaHUs
I'OCT k aHanu3y Ha OCHOBHBIE U 3a-
TPSI3HSIONINE BEIIECTRA.

Tpebosanusi  pasnuumvlx  QuzuKo-
XUMUYECKUX Memo0oo8 K Npobonooeo-
moeKe, XUMHYIECKUM (opMaM U Mar-
purie. CriocoObl pa3iokeHus: MPoOkl,
TIPOLIECCHI, MCTIOJIB3YeMBIE [UIS pasjie-
JICHUST W KOHIICHTPHPOBAHUSI KOMIIO-
HEHTOB TIPOOBI.

[TonsTHE 00 AHATTMTUYIECKOM CHUTHAJIE B
(DM3UKO-XUMUYECKUX METOJax aHaJIH-
3a.  Ocobennocmu — aHaMUMU4eCKUX
CUCHATIO8 8 CNEKMPAIbHBIX, 2NEeKMPO-
XUMUYECKUX U XPOMAMOSPaguyeckux
memooax. CriocoObl perucTpaiyy aHa-
JIMTUYECKOTO CUTHAJIA.

CnexmpanvHble Memoosl aHaiusd, ux
knaccupuxayus. Monexynapnas —ao-
copbyuonnas cnekmpockonus. V3me-
HEHHE HMHTEHCHBHOCTH CBETOBOIO TIO-
TOKa MPH €ro MPOXOXKICHUM 4Yepe3 HC-
clenyeMblii pacTBop. 3akoH byrepa -
JlambGepra - bepa u oTKIIOHEHUS OT He-
ro. Onruyeckasi INIOTHOCTh PAacTBOPOB,
MOJIIPHBIA KO3(D(MUITUEHT TOTJIOMICHHS.
Konopumerpuyeckuii ~ aHaym3,  BH-
3yanbHble KoJopumeTpbl. doTokoo-
pumeTpus, (POTOINEKTPOKOJIOPUMET-
pbl. PoToMeTpuyeckue peareHTbl. Po-
ToMeTpudyeckoe TuTpoBanue. Judde-
pEHIMANBHBIN (OTOMETpUYECKUil aHa-
3. CrnekrpodoroMeTpus, crieKTpodo-
TOMETPBHI.

Heghenomempuuecxuii u mypououmem-
pudecKull Memoobl aHAIU3A.

[IKC -1

Amommno-abcopbyuonmsiii cnexm-
panvuvii ananuz. IlpaBuia VYouma.
Anmnaparypa aTOMHO-a0CcOpOLIMOH-
Horo ananusa: McrouHuku wu3myde-
HUS: JIAMIIBl C TOJIBIM KaTOJOM U BBI-
COKOYaCTOTHBIE 0€33J1eKTPOIHbIE
JamIbl. ATOMHU3ATOpPBI: IJIaMsi Toped-
KU C IIEJIEBUIHBIM COIJIOM U TpyOUa-

[IKC -1




HanmenoBaunue TeMbl
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTeHI[UH

CemecTtp

Buabl yueOHoii padoThl, BKIIIO-
Yyasi cCaMOCTOSAITEJIbHYI0 padoTy
CTY/IeHTOB M TPYA0EMKOCTH (B

yacax)

Jlexuun

Jlabopa-
TOpHBIE
3aHATUA

CamocTo-
ATCJIbHAA
pabota

Thie Tieud. CriocoObl BBEACHUS aHAJIH-
3upyemoit mpoOsl. [lomexu B aromHO-
aObCOpOLIMOHHON  CHEKTPOMETpUU U
cnocoObl uX ycTpaHeHwus. [IpuHImNmM-
asbHas cxema aTOMHO-
abCcopOIMOHHOTO CIEKTPOMETPA.

AmMOMHO-2MUCCUOHHDBITI CHEKMPATbHBIL
ananuz. Ipunyun memooa, e2o ananu-
mudecKue XapaKkmepucmuxku u oonacmu
npumeHeHusl. 3aBUCUMOCTh MEKIY UH-
TEHCHUBHOCTBIO  CHEKTPAILHOM  JIMHUM
OIIPE/IENIIEMOT0 JIEMEHTA U €T0 COAEp-
»aHueM B npooe. McTouHnku Bo30yx-
JICHUS CTIEKTPOB: JYTOBBIE U NCKPOBBIE
pas3psiIbl, TUIA3MaTPOHBI, TUTAMEHA, Jia3e-
pbl. CBETOGUIBTPHI 1 MOHOXPOMATOPBI.
[Tpuemuanku n3mydeHus (ICTEKTOPHI).
Omuccuonnas pomomempus niameHu.
CrpykTypa 1jiamMeHW. 3aBHUCHUMOCTH
TeMIlepaTyphbl IITaMEHH OT COCTaBa ro-
proueit cMecH ra3os. JlucneprupoBanue
aHaIM3UpyeMON MpoObl B  IUIAMEHH.
[Iporecchl, MpOTEKAOIIHE B TIIAMEHH.
[Tomexu B MeTO1e SMUCCHOHHOM (HOTO-
METPHH TJIAMEHH U CTIOCOOBI UX YCTpa-
HeHus. [IpuHnunuanbHas cxema ria-
MEHHOTro oToMeTpa.

[TIKC -1

Onexmpoxumuyeckue mMemoosvl aHalU-
3a, knaccuguxayus. Ilomenyuomem-
pus.  DIEKTPOXUMHUYECKUE METOIbI
aHaiu3a: MOHATUS U TepMUHBL. Buapl
3NEKTPOJIOB. AmmapaTypa HOpsIMbIX
MOTEHIMOMETPUUECKUX METOJIOB aHa-
n3a.

[IKC -1

Tlomenyuomempuueckoe mumposganue.
Tunbl peakuuid, UCIOIB3YEMBIX B IIO-
TEHIIMOMETPUUECKOM TUTPOBAHUM U CO-
OTBETCTBYIOIIIME KPUBBIE TUTPOBAHUS.
Bri0op WMHAMKATOPHOTO 3JEKTpoja B
3aBUCUMOCTH OT TUIIA PEAKLUU U ONpe-
JEISIEMOr0 MOHA.

Konoyxmomempus. 3aBUCUMOCTB DIIEK-
TPOIPOBOJHOCTH PACTBOpa OT CyMMap-
HOM KOHLEHTpALMK HOHOB B HeM. 1 Ipsi-

[IKC -1




HanmenoBaunue TeMbl
C YKa3aHHEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTeHI[UH

CemecTtp

Buabl yueOHoii padoThl, BKIIIO-
Yyasi cCaMOCTOSAITEJIbHYI0 padoTy
CTY/IeHTOB M TPYA0EMKOCTH (B

yacax)

Jlexuun

Jlabopa-
TOpHBIE
3aHATUA

CamocTo-
ATCJIbHAA
pabota

Mass  koHmayktomerpus.  Cosiemepsl.
OneHka COJIEHOCTH TPUPOJIHBIX BOJ,
KauecTBa BHMH, COKOB M JPYTHX HAaIUT-
KoB. Konoykmomempuueckoe mumpo-
sanue. KpuBble KOHIYKTOMETPUYECKO-
IO TUTPOBAHUSA /ISl pEAaKIMi HENTpa-
JIM3alMU U OCAXACHUS.

Bonvmamnepomempus.  3aBUCUMOCTb
MIPEAENTbHOr0 TOKa JU(PQY3HUH OT KOH-
LEHTPALMK 3JIEKTPOAKTHBHOIO  Belle-
ctBa. Kauecmeennoe u Konuuecmeennoe
onpeodenenue eewjecms npu  HOMOWU
sonomamnepomempuu. Ionsiporpadusi.
Hnsepcuonnas eonemamnepomempus
¢ HAKONJeHUeM.

[IKC -1

OcHogbl  meopuu  xpomamozspaguu.
Knaccuguxayus ~ xpomamoepaguue-
CKUX Memooo8 B 3aBUCUMOCTH OT ar-
pEraTHOTO COCTOSIHUSI TIOJABMKHOM U
HETIOJIBIDKHOW (a3, 10 MeXaHU3My
pazaerieHus BEIECTB, MO TEOMETPHU
COPOIMOHHOTO CJIOS, TI0 CIOCO0Y BBO-
na mpoObl U TMepeMENIeHHsT XPOMaro-
rpadUUecKuX 30H 10 CJIOK0 COpOeHTa.
Xpomatorpadpbl, KX OCHOBHBIC Y3JIbI:
Xxpomarorpadudeckass KOJOHKA H Je-
TEKTOP.

ITIKC -1

[IpakTHyeckue MeTo/abl XpoMaTorpa-
¢un. l'a30kUIKOCTHasE XpomaTorpa-
¢us: cymHOCTh MeToJa. Amnmnaparypa
I"KX. Tumsr perektopoB. MoH000-
MeHHasi XxpoMarorpadus u e¢ npume-
HEHHE B aHaJM3e IOYB, yA0OpeHui,
pacTeHH. BricokoaddexTrnBHas
AKHUJIKOCTHAS xpomarorpadpus
(BOXX).

[IKC -1

Hroro

18

28

59

6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 OOecevYeH sl AJIs CaMo-
CTOATEJIbHON PadoThl 00YYAIOMIUXCSH MO JUCHHUILIMHE

Meroauyeckue ykazanus (i1 caMOCTOSITEIbHON paboThI)




1. Haymona I'. M. TexHuka BeJieHUS XUMUUECKOTO IKCIIEPUMEHTA B Tabopa-
topun / I'. M. Haymoga, E. K. fI6nonckas, E. A. KaﬁropOI[OBa. Kpacuonap:
Ky6ol'AY, 2013. 80c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/08 tekhnlka vedenija_khimichesk
0go_ehksperimenta.pdf

2. l'atinykoBa H. I'. TectoBbie 3amanus no gucuuiuinie « MHCTpymMeHTasb-
HbIE METOJbl UCCIICIOBAHUS TIOYB M PACTECHUN» IS CAaMOCTOSITEIbHOU PabOThI :
yue6. mocobue. / H. T'. TaiinykoBa, . B. Illa6anoBa. — Kpacnomap: Ky6I'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. MHcTpymMeHTanbHbIe METO/IbI aHAJIN3a B arpOHOMUM : yueb. mocodue / E.
A. Kaitroponosa, H. E. Kocsinok, C. A. IlectynoBa. — Kpacuonap : KyoI'AY,
2018. — 204 C.
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_analiza_v
agronomii.pdf

4. TanigykoBa H. I'. MHCcTpyMeHTanbHbIE METOJIbI MCCIEIOBAaHUS B arpo-
sKOJIOTHH. 4. 1. DnekrpoxuMuyeckue Metonnl : yueb. mocobue / H. I'. INaitnykosa,
N. B. llaGanosa ; mox obmei pen. H .I'. TaiimykoBoii. — KpacHogap : Kyol'AY,
2018. - 99 c. https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody
414003 vl _.PDF

/ ®OH/ OLIEHOYHBIX CPEICTB JJIf IPOBEACHU TPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIETEHUMH ¢ yKa3aHWeM 3TanoB ux ¢opmMupoBaHus B
npouecce ocsoenus OIIOII BO

Oranbl pOpMUPOBAHUS U TTPOBEPKH YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH 1O TUCIUTLIINHAM,
npaktukaM B npouecce ocoerust OIIOIT BO

Homep cemectpa™

IIKC -1 - roToB IpOBOAUTH MOYBEHHBIE, ATPOXUMUYECKUE U arpPOIKOJIOTMUECKUE
HCCIIEIOBAHUS

2,4 VYueOHas mpakTHKa

O3HaKOMUTEIILHAS IIpaKTHUKa

Mukpobuomnorus

2

3

3 OO0111€€ ITOYBOBEACHUE

3 OCHOBBI HAYYHBIX UCCIICIOBAHUI

4,6 TexHonornyeckas mpakTuKa

Arpono4yBoBeicHUE

MeTtoapl HOYBEHHBIX NCCIIEOBAHUN

S)
6 [IpownsBoaCcTBEHHAS MTPAKTUKA
7
7

MeToabl arpOXUuMHUYECKUX UCCIIECIOBAHUN
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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_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
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_%20414003_v1_.PDF

Howmep cemectpa™

Oranbl pOpMUPOBAHUS U TPOBEPKHU YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETEHIUH MO TUCLUIIIIMHAM,
npakTtukaM B npouecce ocsoerus OIIOIT BO

OHHOU pabOTHI

8 DU3NKO-XUMUYECKHE METO/IbI aHATTN3a
8 HayuHo-uccnenoBarenbsckas pabora
8 BrimonHeHne 1 3amnmTa BRITYCKHOW KB (pUKaIm-

* HOMep cemMecTpa COOTBETCTBYET dTary (JOPMHUPOBAHUS KOMITETCHIIMH

7.2 Onucanue nMoka3aresieil 1 KpUTepueB OLleHUBAHUS KOMIIETEHIUI HA
PA3JIHYHBIX ITANIAX KX (POPMHUPOBAHUS, ONIMCAHUE HIKAJIbI OLICHUBAHMS

[Inanupyemseie
pe3yIbTaThl
OCBOCHHUSI KOM-
METEHU NN

YpoBeHb OCBOEHHUS
HEYJOBJIETBOPH- OBJIETBOPH-
YA P e P XOpOIIIO OTIIMYHO
TENbHO TENbHO N o
N N (cpemumit) (BBICOKMIA)
(MPHUMANBHBIA) |  (TIOPOTOBBII)

OreHo4HOE
CPEICTBO

IIKC-1 — roroB IMPOBOAUTH IMOYBCHHBIC, ArPOXUMHUYCCKUC U aI'POIKOJIOTHNYC-
CKHEC UCCIICAOBAHU

NI Tnkc-1: YpoBeHb MuHuManbeHO | YpOBEHb YpoBeHb
OOmIeTIpHHS- | 3HAHWW HWKE | JONYCTUMBIN | 3HAHUM B | 3HAaHUU B
ThIC METOIU- | MUHUMAJIb- YpOBEHb 3Ha- | oObemMe, co- | oObeme, Cco-
KW TMPOBCIC- | yrix TpeGo- HUW, JIOMy- | OTBETCTBY- OTBETCTBYIO-
HUS TIOYBEH- .
BaHWH, IME- | IIIEHO MHOTO | FOIIIEM  MPO- | IIEeM po-
HBIX, arpo-
JI1 MECTO HErpyObIX rpaMme noj- | rpamme Ioj-
XUMHUYECKUX Py p a p &
1 arposKoso- rpyobIe omuboK TOTOBKH, JI0- | TOTOBKH, O€3
IMYECKUX HC- | OLIMOKH MYIIEHO He- | OMMO0K
CJICIOBAHMIA, CKOJILKO  He-
AHaJIM3UPO- FPY6BIX
BaTh MOJTY- o
YEHHBIC JIaH-
HBIE
N 2nxc-1- I[Ipu  pewe- | IIpogemon- IIponemoH- [Iponemon-
MIPOBOJIUTH HUU CTaH- | CTPUPOBAHbl | CTPUPOBAHBI | CTPUPOBAHBI
HAY4YHBIC MC- | napTHBIX 3a- | OCHOBHBIE BCE OCHOB- | BCC OCHOB-
CﬂeﬂgBaHH’I Ja4 He mpo- yMEHHS, pe- | HbIe YMCHHUSA, | HbIC yMCHHH,
o oOmenpu-
tetp JEMOHCTPHU- | IEHBI THIIO- | PEIIEHbI BCE | pEIIEHbI BCE
HSATBIM METO-
pOBaHbl  OC- | BBIC 33/1aUl C | OCHOBHBIC OCHOBHBIEC
JTUKaM, OCy-
[IIECTBIIAT HOBHBIE YM€- | HETPYObIMU 3a7a4M C He- | 3aJlayu ¢ OT-
0600MeHre 1 | HASA, MMENH | OIInOKaMmuy, rpyObIMU JIeTTLHBIMHU
CTaTUCTUYE- | MECTO  TpYy- | BBIMIOJHEHBI | OMIUOKAMH, Hecylle-
CKyto 00pa- Oble OITMOKU | BCE 3a[aHMs, | BBIMOJHEHBI CTBEHHBIMH
60TKY pe- HO HE B TIOJI- | BCE 3aJaHUS B | HEJI0UETaMH,
3yJbTaTOB
HOM 00BbEME | IMOJTHOM OOB- | BBIMIOJTHEHBI
OTIBITOB,
bopmymHpo- eMe, HO He- BCE 3aJIaHUS B

BaTbh BbIBOJbBI.

KOTOpBIE  C

[IOJIHOM 00B-

TectupoBanue
Pedepar
Jloknan
KonTpoJsibHbie
paboThI
PacuerHbie
3a1auu
Bomnpocsl u
MPaKTHYECKUe
3aJlaHus K 9K-
3aMeHy




[Tnanupyemsbie YpoBeHb OCBOEHHUS
PE3YIBTATBl | yeyOBIETBOPU-| YIOBJIETBOPU- Ouenounoe
OCBOEHHSI KOM- TEIBHO TETBHO Xopotio OTJIHHHO CpPEICTBO
o w Cp€aHUU BBICOKHWU
HCTCHIMH (MUHUMANBHBIN) |  (TIOPOTOBBII) (cpemmi) ( )
HEJ0YeTaMH | eMe
W 3rxc-1- IIpu  peme- | Umeercs mu- | Ilponemon- [Tponemon-
MPOBEACHUS | HUU CTaH- | HUMaJbHBIA | CTPUPOBAHBI | CTPUPOBAHBI
Hay4HBIX HC- | napTHBIX 3a- | HAOOp HaBbI- | 6A30BbIE HaBBIKA MpHU
CﬂeﬂgBaHHH Ja4 He IPO- | KOB [UI pe- | HABBLIKM IPH | PELIEHUH He-
1o oOIIenpu-
tmenp JEMOHCTPHU- | IICHHS CTaH- | PEHICHUHU CTaHJAPTHBIX
HSTBIM METO-
KA poBaHbl  0a- | MAPTHBIX 3a- | CTAHAAPTHBIX | 3a]a4 0e3
b
0606meHns i | 30BBIC HABBI- | Jlad ¢ HEKo- 3ajla4y C HEKO- | OMHMOOK |
craThcThude- | KA,  HMMEIH | TOPBIMHU TOPBIMHU HEJ0YETOB
CKO¥1 00pa- MECTO  IPy- | HEJIOYETaAMH | HEIOYeTaMu
GoTku pe- Oble OLINOKHU
3yJIbTAaTOB
OTIBITOB,
dhopmyaupo-

BaHUS BBIBO-
JIOB.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHHUs MJIM HHbIE MaTepHAJibl, HE00XO-
AUMbIe JJIsl OUEHKH 3HAHMI, YMeHHUii, HABBIKOB, XapaKTepPU3yIUX ITanbl

¢dopmupoBanus komnereHuu B npouecce ocsoenus OIIOII BO

IIKC-1—roToB NpoBOAUTH MOYBEHHbIE, ATPOXUMHYECKHE U ATPOIKO-
JIOTH4YeCKHe UCCIIe0BAHUSA

7.3.1 Jlis1 TeKy1ero KOHTpoJsi

Tembl pedepaToB (10KIaT0B)
1. OOpaboTka pe3yabTaTOB AKCIIEPUMEHTAJIBHBIX UCCIEA0BAHUMN (HUZUKO-

XUMHNYCCKOI'0O aHaJaIn3a




2. Bbibop MeTo/1a aHaM3a, CXeMbl U METOJAMKH MPUMEHUTEIHHO K 00BbEKTY aHa-
mu3a. Kpurepun
BbIOOpa, mpaBuiia ordoopa mnpoo.
3. XeMoMeTpHKa U TUIAHUPOBAHUE IKCIIEPUMEHTA.
4. Tunsl peakluil 1 OpraHuYecKue peareHTbl B abCOpOLUMOHHON crieKTpodoTOME-
pumu.
5. CnekrpohoToMEeTpUUYECKOE TUTPOBAHHUE.
6. BausHue pa3nuyHbIX PAaKTOPOB HA TOUHOCTH IUIAMEHHO - (DOTOMETPUUYECKHUX
U3MEpPEHUM.
7. ®yopuMeTpusi — HKCIPECCHBIA METO/1 OIpeIeNIeHNs KaueCcTBa CeTbCKOX035M -
CTBEHHOU
POTYKITUH
8. DneKTpoXUuMHUYECKHE METO/Ibl UCCIEOBAaHUMN B HKOJIOTUHU U MPUPOJIONOJIb30Ba -
HUU,
TpeOOBaHUS K HUM
9. KonaykToMeTpuiyecKuii METO/1 ONpeiesIeHUs] BIAXXHOCTH MOYB U 00IIei cose-
HOCTHU
MIOYBEHHBIX BOJI
10. KynoHoMmeTpuyeckuii aHajau3 U €ro MPUMEHEHHUs B SKOJIOTHYECKOM MOHHTO-
pUHTE
11. AMniepomMeTpruYECKOE TUTPOBAHUE B CEIIbCKOXO3SIICTBEHHOM aHaJIN3e
12. Tlonsiporpaduueckue METOIbI UCCIIEIOBAHUA B B 9KOJIOTUYECKOM MOHUTOPHUH-
re
13. XpomaTorpaduyeckue METOAbI UCCIEAOBAHUM B aHAJIM3€E MUILEBBIX MMPOTYKTOB
14. Vlonnas xpomartorpadus B aHaJIn3e 00BEKTOB OKPY>KAIOIIEH CpeIbl
15 BeicokoaddhekTuBHAs KUIKOCTHAS XpoMaTorpadus U ee MpUMEHEHHE B aHa-
JM3€ pacTu-
TEJIbHBIX TPOO Ha coiepKaHUE OPraHUYECKUX COSAMHEHUN
16. 'uOpuHbIe METO/IBI AaHATIN3a B arPO3KOJIOTMYECKOM MOHUTOPUHTE
17. IHHOBaLIMOHHBIE METO/IbI UCCIIETOBAHUI B arpO3KOJIOIHH
18. ABTOoMaTH3aIMs B arpOXUMUYECKOM aHAIHN3E
19. Tlpumenenne metogoB DXMA B KpUMUHATUCTHYECKOU IKCIIEPTHU3E.
20. Ilpumenenne ®XMA npu paccienoBaHUN SKOJOTHIECKUX MPECTYTUICHUN
21. adpakpacHasi CIEKTPOCKOTHUS B aHAIN3E CEIBCKOXO03SIMCTBEHHOM MPOAYK-
105051
22. Pentreno(a3oBblil 1 PpEHTTCHOCTPYKTYPHBIN aHAIN3 B arpO3KOJIOTUN
23. PeHnTreno-(hayopecIieHTHBIA aHau3 B aHAIN3¢ OMOJIOTHIECKUX 0OHEKTOB

24. lndpakpacHasi CIEKTPOMETPHSI B aHATH3E OMOJIOTHIECKUX 0OHEKTOB



25. SIMP cnekTpockonus B paciii(ppoBKe CTPYKTYPbI CIOKHBIX OPTraHUYECKUX
BELIECTB.

3amanus 11 KOHTPOJbHBIX pPadoT

KounTposnpsHas padbora
TI0 AIEKTPOXUMUYECKUM METOAaM aHaIn3a

1. PaccuuTaiite koHuentpanuto pactsopa HCI, eciu npu KOHIyKTOMETpUYe-
ckoM tuTpoBanuu 50 mit atoro pacteopa 0,011 pacrBopom NaOH Ob111 osydeHbl
CJIEIYIOLINE TAHHBIE:

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

2. HampsikeHne BOJIOPOJIHO—KAJIOMENIbHOM TajbBaHuueckoi mnenu npu 28 °C
pasHo 0,580 B. Beruucnure KOHLIEHTpalMO HOHOB Bojopoia u pH pactBopa.

3. Kakue QJCKTPOAbI HCIOJIB3YIOT [JId OHPCACICHUA OKHUCIIHUTCIBHO-
BOCCTAHOBUTCIIBHOI'O ITOTCHIIMAJIA IMOYBEHHOM BBITSHKKHU? COCTaBbTE CXCMY Tralib-
BAaHUYECKOM CIIN, YKAKUTC PCAKTUBBI, O60py,ZIOBaHI/I€ " OTallbl pa6OTLI.

KounTponrsHas pabora
10 CTIEKTPaJIbHBIM METOJIaM aHau3a

1. AToMHO-a0COpPOLIMOHHBIN CTIEKTPAIbHBIN aHAIN3 MOYBEHHON BBITSDKKHU IS
onpenenenus moaBukHbIX ¢popm cBunna (II), mexu (II), muHKa: CynHOCTH METOA,
00opy10BaHME, X0 BHITIOJIHCHUS PAOOTHI.

2. Bo160op cBeTodunbTpa mpu HOTOMETPUIECKOM OIpEISICHUNA MapraHIa.

3. s mocTpoeHus rpaayupOBOYHOTO Tpaduka Mpu TypOUIUMETPUUECCKOM
OTIPEJICIICHUH XJIOPa B BOJIE MOTYUYEHBI CIEIYIOIINE TaHHBIE:

T, mr/em® 6x10°  9x1073 12x10°  15x10° 18x1073
D: 0,05 0,075 0,10 0,125 0,15

Haiitu conepxanune xsopa B 1 11 Boasl, eciiu D, Boasr 0,11.

KonTtponwsnas pabora
0 XpoMaTorpaduueckuM METO/IaM aHaIu3a

1. OnumuTe METOAWKY MOArOTOBKKM aHMOHUTa AB-17 k pabote. Uto Takoe
conesas hopma nonuta? Kak nepeBecTd aHUOHUT B XJIOPUJHYIO hopMy?



2. Ilpu pazneneHuun pTyTH, KaAMUs U MEIU Ha LEeJUTI0I03€ KO3 HUIIMEHTHI
JIBUKEHUS OKA3AJIUCh CIAEAYIOIIMMH:
R¢(Hg)=1,00 R¢(Cd)=0,82 R¢(Cu)=0,92.
Haiitu myTu nBM>XeHUs1 KaXXI0ro HOHA, ecyik PpoHT 3atoeHTa 15 cm. M3o0pa-
3UTE XpOMaToOrpaMMy, YKa3aB Ha HEW MOJIOKEHUE KaK0ro HOHA.

3. Kakoii ra3z-Hocutens Hauboliee IUPOKO MPUMEHSIETCS B Ta30BOM XpOMaTo -
rpadpun? Iloscuute, moyemy. JlaiiTe CpaBHUTENbHYIO XapaKTEPUCTHKY HCIOJb-
3yEMBIX ra30B-HOCUTEJIEH.

TecTnl

BapuaHT TecToBOro 3a1aHus1, OXBaTHIBAKOIIETO BECH KYPC IPUBEAECH HUKE.

1. Cpennee 3HaYeHHE U3MEPSEMON BETMUMHBI OTIpEAeIsieTcs o (opmyie:
v
a) vo. ;

0) ;

B) szf
2. OTkJIOHEHHE OT cpeaHero apudmMeTnaeckoro (abCoMOTHAS OMNOKA) OTIPEENISIETCS 110

dbopmyme:

a) ; 0)

X=;

B) S, :_7'
3. Cpennee OTKJIOHEHHE OMNpeAeseTcs mo Gopmyse:
a) di= Xi-X ;
6) dp=—
B) dep ="

4. Cpenusisi KBaJpaTHYHasl OMIMOKA H3MEPEHHsI OTIpENeIIsIeTCs 1o hopMyIie:

8) dep ="

0) di = Xi-X;

v
B) Yo___

5. lucniepcust cpeHel KBaApaTHIHOM orpeaenseTcs no GopMmyie:

a) S, =—\7;

0) Sx=Si;
B) dey=2—
6. ['pyboe oTkIoHEHHE onpeaenseTcs o Gopmyrne:
a) di = Xi-X ;
6) dcpm>3sx;
B) dep ="
7. BeposiTHast OTHOCHUTENbHAs MOTPEIIHOCTD OIpeaessieTcs o GpopmyIe:
8. MeTo bl aHanm3a, B KOTOPBIX UCHONIB3YIOT peaKIUK HEHTPaTU3aIui, OKUCIUTEIBHO -
BOCCTAHOBHTENbHbIE, KOMIJIEKCOOOPa30BaHUS Ha3bIBAIOTCS:
a) pU3NYECKUMH;
0) HUHCTPYMEHTATbHBIMH,
B) XMMHUYECKUMHU



9. Meroibl aHaNM3a, OCHOBAHHBIC HA MACHTU(PHUKAIIMYA SMUCCUOHHBIX UM a0COPOIIMOHHBIX
CIIEKTPOB HCCIIEAYEMOT0 BEIIECTBA HA3bIBAIOTCS:

a) CIIEKTPaJIbHBIMU;

0) IEKTPOXUMUYECKUMU;

B) XpoMaTorpapruuecKuMH
10. Mertoapl aHanM3a, OCHOBAHHBIE HA PETUCTPAIMH AJIEKTPOXUMUYECKUX MTapaMeTPOB OIpe/ie-
JSIEMOTO BEIIECTBA HA3bIBAIOTCS:

a) CIIEKTPaJIbHBIMU;

0) 2IEKTPOXUMHUYECKHMU;

B) XpoMaTorpapruuecKuMH
11. B ocHOBe MOTEHIIMOMETPUYECKOTO METOA aHAIN3A JICHKUT:

a) PETUCTpAIHSI HIIEKTPOJHOTO IMOTSHIINANIA W HATIPSKEHHSI B LISTIH;

0) perucrpanus KOJIUIeCTBa IEKTPHUIECTBA, U3PACXOJ0BAHHOTO MIPU BBIJCIICHUH BEIIIe-

CTBa B IPOIIECCE DIEKTPOIIN3A;

B) PErHCTpALUs YACTHHON dJIEKTPUIECKOH MPOBOANMOCTH MITH COTIPOTHUBIICHUS
12. Metox, OCHOBaHHBII Ha OTIPEACTICHUN COJICPKAHMUS BEIIECTBA B aHAITM3UPYEMOid ITpoOe 1o
BEJIMYUHE €€ DJICKTPUIECKOH MPOBONMOCTH HA3hIBACTCS:

a) KyJIOHOMETPUIECKUM;

0) KOHIYKTOMETPUICCKUM;

B) CHIEKTPAJIbHBIM
13. Metoa, B OCHOBE KOTOPOTO JIS)KUT H3MEPEHHE MOTEHIIHAA AIIEKTPOIa, TIOTPYKEHHOTO B
aHAJM3UPYEMBIil pacTBOD, HA3bIBACTCS:

a) KOHAYKTOMETPUUYECKUM;

0) KyJTOHOMETPHUECKHM;

B) MMOTCHIIMOMETPUICCKUM
14. MeTto, n3y4aromuii 3aBUCUMOCTh CUJIBI TU(h(OY3MOHHOTO TOKa OT HAJIAraeMOTO Ha AJIEKTPO-
XAUMHUYECKYIO SUEHKY BHEITHETO HANPSHKCHUS TTPU TIPOBEICHHUH MTPOIEcca dIIEKTPOIIN3a, Ha3bIBa -
eTcs:

a) BOJIbTaMIIEPOMETPUYECKHM METOIOM;

0) mosiporpaduI4eCKUM METOJIOM;

B) CIIEKTPAILHBIM METOJIOM
15. BennuuHa, paBHasi OTHOIICHUIO N3MEHEHHSI aHATMTHYECKOTO CUTHAIA K U3MEHEHHUIO KOH-
[EHTPAIMH OTIPEICIIIEMOTO KOMIIOHEHTa Ha3bIBACTCS:

a) K03hHUIIMEHTOM MPETOMIICHNUS,

0) K03 UITUEHTOM MTOTPEITHOCTH;

B) KO(PDUIIMEHTOM UYBCTBUTEIHHOCTH
16. MuHMMAaIBHOE COJIEpPIKAaHKE ONPEIEIIIEMOro KOMIIOHEHTA B aHAJTM3UPYEMOit TpoOe, KOTopoe
MOKET ObITh OOHAPY)KEHO JIAHHBIM METOJIOM C 33JJaHHON BEPOSITHOCTBIO XapaKTePH3yeTCsI:

a) KOHIICHTpAIIUEeH BEIIECTBA;

0) mpenenoM oOHapyKeHHUS,

B) KOO(PDUIIMEHTOM UYBCTBUTEIHHOCTH
17. JInst usmepeHus peloKc-MoTeHIMana B KaueCTBE UHANKATOPHOTO UCTIONB3YETCs DIEKTPO/I:

1) aIFOMUHHEBBIIA;

2) BOJIOPOTHBIN;

3) MJIaTHHOBBIN;

4) 5KeNe3HbIH.
18. CTexIsHHBIN 3MIEKTPO/I, ATUTEILHOE BpeMs BbIIEP)KaHHBIHN B BOJie, 0071a/1aeT BOAOPOIHOM
¢byHkuueit u ucnoab3yeTcs i u3Mepenus pH 6e3 nonosHUTETbHON 00paboTKH B cpeiax:

1) HeHTpanbHBIX;

2) CUJIbHOKHUCITBIX;

3) CHIILHOIICIIOYHBIX;

4) HeT BEpHOTO OTBETA.



19 Ilepen npoBeacHHEM U3MEPEHUH CTEKIISTHHBIN IEKTPO KAIIMOPYIOT 11O ... PACTBOPaM.
20. Iepen sxcruryaTanueil HHAMKATOPHBIN MIAPUK CTEKJISTHHOTO 3JIEKTPO1a BEBIMAYHBAIOT B!

1) 0,1H pacTBOpE COJITHON KHCIIOTHI;

2) 0,11 pacTBOpeE 1IENI0YH;

3) pa36aBJIECHHOM PAaCTBOPEXJIOPH/IA HATPHUS;

4) KOHIIECHTPUPOBAHHOM PACTBOPE XJIOPHU/IA HATPHSL.
21. [loTeHIMOMEeTPUYECKHI aHAITN3 HE UCTIOJIB3YETCS B arPOXUMHH U TIOYBOBEACHUH JUISI OTIpe-
JIeTIeHUS:

1) oOImeit KUCIIOTHOCTH MOYBEHHBIX PACTBOPOB;

2) HUTpAT-UOHOB B MIOYBEHHO BHITSHKKE;

3) coaepikaHus HOHOB KaJIbIIHs,

4) conepaHUsI HOHOB aMMOHHS, KU,

22. PacTBOpHI cO 3HaYeHUsIMU pH, paBHBIMU:
1. 1.68;2. 4.01;3. 6.86;4. 9.18;Ha3BIBAIOTCH ... ..couunvvnnn...
23. TloTeHIMaIT JIATHHOBOTO 3JICKTPO/Ia 3aBUCHUT OT:
1) KOHIIEHTpAIIMU HOHOB BOJIOPO/IA;
2) COOTHOIICHHSI KOHIIEHTPALMK OKHCICHHON M BOCCTAHOBJICHHOW ()OPM OIpPEAeIsieMOro
BEIIECTBA;
3) KOHIICHTpAIMX OKUCIICHHOW (DOPMBI BEIIECTRA,
4) KOHIIEHTPAIIMH BOCCTAHOBJICHHOW (h)OPMBI BEIIECTBA.
24. MetogaMu KOHIYKTOMETPUH MOKHO aHAJIM3HPOBATH TOJIHKO BEIIECTBA, SIBIISIOIIAECS:
1) AMAIEKTPUKAMU;
2) 3JCKTPOJIUTAMH,
3) BBICOKO-MOJICKYJISIPHBIMHU;
4) KOJIJIOUIaMHU.
25. B sueliky ¢ 2JIeKTpojaMy TOMENIAI0T aHATM3UPYEMBIA PaCTBOP, SUYCHKY MTOMEIIAIOT Ha Mar-
HUTHYIO MEUIAJIKY U TUTPYIOT TIPH:
1) KOHAYKTOMETPHH;
2) MpsIMO# KOHYKTOMETPHH;
3) KOHAYKTOMETPUYECKOM THTPOBAHHUHU;
4) MOTCHIIHOMETPHUH.
43. B MeTo/1e KOHlyKTOMETPHYECKOTO TUTPOBAHUS HE UCTIOJIB3YIOT PEAKITHIO:
1 )u3oTonHOTO OOMEHA;
2)HeHTpanu3amm;
3)ocaxaeHus;
4) xoMIuIeKCOOOpa30BaHMs.
26. CyIHOCTh KOHJIYKTOMETPUYECKOTO METOJIa aHAIM3a 3aBHCUT OT
a) pa3JIMYHON CIIOCOOHOCTH BEIIECTBA K COPOLIHH;
0) NpUHIKITA U3MEPEHUS IEKTPOIIPOBOTHOCTH;
B) U3MEPEHUS yIJIa BpalCHHUSI
27. IlpssMas KOHIYKTOMETpHsI OCHOBAaHA Ha
a) HEMOCPEICTBEHHOM U3MEPEHUH JIEKTPONIPOBOAHOCTH HCCIEyEMOTO pacTBOpa;
0) ompeieIeHNH CO/IepKaHMsI BELIeCTBA M0 BPEMEHU TUTPOBaHMS;
B) U3MEPEHUH YIJIa BpallleHus TUIOCKOCTH MOJISIPU30BAHHOTO CBETA
28.Touka SKBUBAJICHTHOCTH MIPU KOHAYKTOMETPUYECKOM TUTPOBAHUHU OTIPEIEIIACTCS:
a) M0 Pe3KOMY M3MEHEHHIO 3JIEKTPOIPOBOAHOCTH U COTIPOTUBIIEHUS B PaCTBOPE;
0) 10 U3MEHEHUIO COJICPXKAaHNUs BEIIECTBA B PaCTBOPE;
B) 10 PE3KOMY U3MEHEHHIO COTIPOTUBIIEHUS B paCTBOPE
29. Y nenbHas 3JIEKTPOIPOBOIHOCTh 0003HAYAETCS:
a)C
0)



B)

30. Enununa nuamepeHus yaeabHOU 3JIEKTPOIPOBOTHOCTH:

a) T /cMS;
0) kBT;
B) CM (CHMEHC)

31. BonpraMIiepoMeTpHUECKII METOT aHAIM3a OCHOBAH Ha:

31

1) U3MepeHUH KOJIMYECTBA IICKTPHYUCCTBA,
2) TUAPOIIU3E;
3) HCIOJIb30BAHHUH SIBJICHHS TIOJIIPH3ALUH MUKPOIJICKTPO/Ia, MOJYYCHHH U HHTEPIpETa-

WU MMOJIAPU3ALUOHHBIX KPHUBBIX;

4) U3MEPEHUU AIEKTPUIECKON IPOBOJIUMOCTH PACTBOPOB.

[IpeumymiecTBo criekTpogoTOoMeTprH niepest GOTOKOIOPUMETPUEH COCTOUT:

1) B ciekTpodoTOMETpUH HE TpeOyeTcsi CTporoe coOuoieHue MocTosiHcTBa pHananu3u-
pPYyeMoro pacTBopa;

2) ciekrpodoToMeTpust odecrieurnBaeT 00Jiee BHICOKYIO YYBCTBUTEILHOCTh M TOYHOCTD
ONpENEIICHUN;

3) B CrieKTpoOTOMETPHH He TpeOyeTcs: M30bITOK J00ABISIEMOTO PearcHTa;

4) B criekTpopoTOMETpUH HE TPeOyeTCs1 KOIMYECTBEHHOTO MEPEBOIa OTPEIENIAEMOr0
KOMITOHEHTA B CBETOIIOTJIONIAOIIEE COSANHEHNE.

32. ®oToMeETpUIECKHE METO IbI aHATTN3a OCHOBAHBI:

1) Ha u30MpaTEIHHOM MOTJIONICHHH CBETA PACTBOPAMU aHATM3HPYEMbIX
COCAUHCHUM;

2) Ha OTpa)KEHUH CBETa PACTBOPAMHU aHATH3UPYEMBIX COCAMHEHHIA,

3) Ha CBEYCHUH, BBI3BAHHBIM MIEPEXOJIOM JICKTPOHA B BO30YXKICHHOE COCTOSHHE;
4) Ha M3ITy4EHUH aTOMOB, COJCPKAILIUXCS B aHATH3HPYyEMOM 00pasIie.

33. MoutsipHBIi TTOKa3aTelb MOTJIONICHUS HE 3aBUCHT:

1) oT mpupOIBI BEIIECTBA,

2) OT JUTHHBI BOJIHBI MOTJIOIIAEMOTO CBETA,;

3) OT KOHIIEHTPAILIMK PACTBOPA TTOTJIOMIAOIIETO CBET COEMHCHUS;
4) OT cTENeHN MOHOXPOMATHYHOCTH TIOTJIONIAEMOT0 CBETA.

34. CnexTpodoToMeTpHUECKHil METO1 aHAIKU3a OT (POTOKOJIOPUMETPUUECKOTO METOIa OTJINYa-

CTCA:

1) criekTpoOTOMETPUYECKHIA aHAIN3 OCHOBAH Ha MOTJIOIMICHUH MOJI-XPOMATHICKOTO
CBETA;

2) crekTpo(hOTOMETPUYUECCKUI aHAIM3 OCHOBAH Ha MOTJIOIEHMUMOHO-XPOMAaTHYECKOTO
CBETA;

3) HHYEM;

4) B crieKTpohpOTOMETPHUYECKOM aHAIIM3E OOXOAATCS 0€3 MCIO0JIb30BaHMS
CBETO(UIIBTPA I MOHOXPOMATOpA.

35. CHeKTpLI IIOTJIOIICHUSA - 3TO:

1) rpaduueckoe U300paxeHue MOTIONIAEMOl CBETOBOM YHEPIUH IO JUTMHAM BOJIH;

2) rpadudeckoe H300paKeHHE pacpeeICHIs U3Ty4aeMOil CBETOBOW SHEPTUH MO JH-
HaM BOJIH;

3) rpadudeckoe H300pakeHHe paclpeeICHuUs] KOHIICHTPALUH OIIPE/ICNIIeMOT0 Belle-
CTBa I10 JUIMHAM BOJIH;

4) rpaduyeckoe H300pakeHHe pacpeieNICHUs] TOJIIIMHBI CBETOMOTIIONIAONIETO pac-
TBOpA IO JUTMHAM BOJIH.

36. HTEHCUBHOCTD MOJIOCHI MOrJIOUICHHUA, XapaKTepUulyemMas 3HaUCHUCM €, 3aBUCUT OT:

1) BpemeHU MpeObIBaHMS YaCTHUIIBI B BO30YXICHHOM COCTOSIHUY;

2) 4uclia MOTJIONIAOIIUX YaCTHI;

3) BEpOSATHOCTH TIEpeX0/ia BAJICHTHOTO 3JICKTPOHA U3 OCHOBHOTO B BO30YXIEHHOE CO-
CTOSIHUE;



4) 3aCceNeHHOCTH YPOBHS JIEKTPOHAMU, UCXOJIHOTO ISl 3TOT0 MEepexo/a;
37. Pa3aMepHOCTb MOJISIPHOTO KOA(PPHUIIMEHTA MOTIIOIECHUS:
1) 11 * MOJIB * CM
2) 1t e monp?t e oM
3) 1 * monp? e cm?t
4) 11 » MOJTB * cMt
38. Metoxa 106aBOK UCTIOIB3YIOT:
1) s ycTpaHCHHS MEUIAOIIETO BIUSHHS MOCTOPOHHUX TPUMECEH;
2) sl OIIPEICIICHHsI BBICOKUX KOHIICHTPAIIHA;
3) B ciydyae HECOOIIOICHHSI OCHOBHOT'O 3aKOHA CBETOIOTIIOIICHHS,
4) nst onpeesICHUs] HU3KMX KOHIICHTPAITHIA.
39. MoHoxpoMaTopoMm (aHATH3aTOPOM YaCTOTHI ) B MPHUOOPAX, HCIIOIH3yEeMbIX B CIIEKTPO(OTO-
METPHH, MOTYT CITYXKHUTh:
1) boTosmemeHT;
2) uH3a;
3) cBeTODMIIBTD;
4) mpu3zma.
40. MoHOXpOoMaTopoM (aHaIM3aTopoM 4acToThl) B poTtomerpe KDOK-2 ciryxut:
1) boTosmement;
2) NMH33;
3) cBeTODMIIBTD;
4) mudpakiMOHHAs PElIeTKa.
41. Tlpu coOmr0JeHMH OCHOBHOTO 3aKOHA CBETOIOTJIONIEHHUS 3HaUeHHE TaHT€HCa yIila HaKJIOHa
npsiMmoit D oT ¢ 3aBUCHT OT:
1) nuama3zoHa KOHIICHTPAIUH;
2) 3HAYEHUsI MOJISIPHOTO MMOKA3aTeNs MOTJIOIICHHS;
3) TOJIIUHBI MOTJIONIAONIETO CIIOS;
4) He 3aBHCHUT OT ITEPEUMCICHHBIX (PAKTOPOB.
42. ®OTO’IEMEHT — 3TO YCTPOUCTBO, KOTOPOE:
1) paccenBaeT CBETOBOM MOTOK;
2) mpeoOpasyeT CBETOBOI MOTOK;
3) oTpakaeT CBETOBO# MOTOK;
4) morJoIIaeT CBETOBOM MOTOK.
43. MoJtekyibl BeliecTBa B KOHJCHCUPOBAHHOM COCTOSTHUH UMEIOT:
1) CHexTp ¢ HIMPOKOM MOJIOCOIA;
2) IUHEHYATHIN CIIEKTD;
3) CIIeKTp ¢ TOHKOW CTPYKTYPO#l Ha OCHOBHO# IMOJIOCE;
4) CIJIONIHOM CIIEKTP.
44, DMHUCCUOHHBIN CIIEKTP aToMa MPEJICTABISET COOOH:
1) Habop y3KUX JIMHUIA,
2) HabOp MIUPOKUX IOJIOC;
3) KOMOMHAIIHIO Y3KUX TOJIOC M ITHPOKUX JTUHUM;
4) HEeTIPEPHIBHYIO KPUBYIO C MAKCHMYyMaMH.
45. AHaTUTUYECKUM CUTHAJIOM IPU MPOBEIECHUHN KaueCTBEHHOTO aTOMHO - YMHUCCHOHHOTO aHa-
Tu3a SBISETCS:
1) ATMHBI BOJIH CIIEKTPATbHBIX JIMHHIA;
2) MHTCHCUBHOCTD CIIEKTPATbHBIX JTMHUIA,
3) mMpHHA CIEKTPAIBHBIX JIMHUM;
4) pacCTOSIHUE MEXTY CIICKTPATbHBIMH JTUHUSMHU.
46. DMUCCHUOHHBIN CTIIEKTP aTOMOB KaKOTO JIEMEHTa COJIEPKUT OO0JIbIIIee YUCIIO JTMHHIA:
1) nmutus;
2) Hatpus,



3) cTpoHIuS;
4) xenesa.
47. Harpes aHanu3upyeMoro oopasiia 10 BEICOKOM TeMIepaTypbl B METOJIE aTOMHO-
SMHUCCUOHHOM CIIEKTPOCKOIINU UCIIOJIB3YETCS:
1) TONBKO JUIS €ro aTOMU3AIINY;
2) TOJIBKO JIJISl HOHU3AI[H aTOMOB;
3) TOJIbKO JJ1s1 BO3OY)KICHUS aTOMOB;
4) ns aTOMH3AIMK C TTOCIIEAYIOIIeH HOHU3AIMEH aTOMOB.
48. AHAIMTUYECKUM CHTHAJIOM IIPH MPOBEACHUHN KaY€CTBEHHOTO aTOMHO - a0COPOIIMOHHOTO
aHaJIn3a SIBJIAETCS:
1) JUTMHBI BOJIH CIIEKTPAIbHBIX JTHHHA;
2) MIHTEHCHUBHOCTbD CIIEKTPAIbHBIX JINHUIA,
3) mupHUHA CIEKTPAIbHBIX JTHHHUI;
4) pacCTOSIHUE MEX /Ty CIICKTPATbHBIMH JTHHUSIMHU.
49. CrieKTpaJIbHYIO JIMHUTO, BOSHUKAIONIYIO TIPH UCITYCKAHWH, Ha3bIBAIOT
50. AHaTUTHYECKUM CHUTHAJIOM TPU TIPOBEICHUN KOJUIECTBEHHOTO aTOMHO-IMHUCCHOHHOTO
aHaJIn3a SIBIISETCS:
1) JUTHHBI BOJIH CIIEKTPAIbHBIX JTHHHA;
2) MIHTEHCHUBHOCTbD CIIEKTPATbHBIX JINHUIA,
3) mupuHa CIIEKTPAIbHBIX JTHHUH;
4) pacCTOsSHUE MEX/Ty CIIEKTPAIbHBIMU JTHHUSMHU.
50. B ocHOBE KOJTMYECTBEHHOTO aHAJIM3a METOIOM (DOTOMETPHUH TUIAMEHH  JISKUT YpaBHEHHE:
1)1 =l/c; 2) | = loec;
3) I =oec®; 4) | = lo/gec.
51 YT1BepxaeHue, COOTBETCTBYIONIEE IEPBOMY MPaBUITY Y OJIIlIa:
1) u3nydeHre UCTOYHKUKA JOJDKHO TOYHO COOTBETCTBOBATD JJIMHE BOJIHBI aHATMTHYE-
CKOM CHEKTPAIbHOM JINHUY;
2) UCTOYHUK U3JTyYCHUS TOJDKEH UMETh JIMHEHYAThIN CIICKTP;
3) UCTOYHMK UIITYYCHUS TOJHDKEH UMETh CIUIOIIHOW CIIEKTD;
4) mupuHa CIEKTPAIbHOM JTUHUM UCTOYHKKA JI0JDKHA OBITh BIBOE Y)KE€ IIUPUHBI THHUN
OTIPEIeNIIEMOTO dJIEMEHTA.
52. YTBepxkaeHue, COOTBETCTBYIOIIEE BTOPOMY MPaBUITy Y OJIIIIA:
1) mMprHa CIIEKTPaIbHOM JIMHUK UCTOYHUKA JIOJDKHA OBITh BJIBOE YK€ ITUPUHBI THHUH
OTIPEIeNIIEMOTO JIEMEHTA;
2) UCTOYHUK U3JTy4CHHUS TOJDKEH UMETh JINHEUYATHIN CIIEKTP;
3) UCTOYHUK U3ITYYCHHUS TOJDKEH UMETh CIUIOIIHOW CIIEKTD;
4) u3Ty4eHne UCTOYHUKA TOJDKHO TOYHO COOTBETCTBOBATH JUTMHE BOJIHBI AHATIUTHYE-
CKOM CHEKTPaIbHOW JINHUH.
53. Merox AAC ocHOBaH Ha:
1) u3MepeHuH TOTJIOIIECHHS PE30HAHCHOTO U3JTyYCHHUsI aTOMaMH OTIPEIEIIAEMOr0 JJ1e-
MEHTAa;
2) U3MepEeHUH HHTEHCUBHOCTH U3JIy4CHHUS CBETa BO30Y)KICHHBIMU aTOMaMHU;
3) M3MepeHHH HHTEHCUBHOCTH U3JTy4eHHUS CBETa HOHU3UPOBAHHBIMHU aTOMaMH;
4) W3MepeHUH WHTEHCHBHOCTH M3JIyUCHHUsS CBETA HOHU3UPOBAHHBIMU MOJICKYJIAMH.
54. KpuBas, nzo0paxaromias 3aBUCUMOCTb KOHI[EHTPAIIMH COSTUHEHUHN, BEIXOAIINX U3
KOJIOHKHU C IMMOTOKOM TOJABIKHOU (Da3bl, OT BpeMEHH C MOMEHTA Havaja pa3felieHus 3TO

55. B ocHOBe pa3jieieHusi MeTOIaMH aICOPOIIMOHHON XpoMaTorpadru JEXKHT:
1) axcopOrus;
2) abcopOuus;
3) copOrus;
4) necopOrusi.



56. ®uznyeckas aacopOIM OT XUMUYECKON OTIINYACTCH. . .
1) BBICOKMM TEIUIOBBIM 3(PEKTOM U HEOOPATUMOCTBIO;

2) BBICOKUM TEIJIOBBIM 3P (HEKTOM U 00paTUMOCTHIO;
3) HEBBICOKUM TEIUIOBBIM 3P PEKTOM U He0OPaTUMOCTBIO;
4) HEBBICOKUM TEIUIOBBIM 3(PPEKTOM 1 00paTUMOCTHIO;

57. PaznuuHas ciocOOHOCTh BEIIECTB K aICOPOLIMH UCIIOJIb3YETCS B
1) nonsiporpaduu;
2) Tomorpaduu;
3) peHTreHorpaduu;
4) xpomarorpapuu
58. BerecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOIHUT pa3zeiCHUE U KOHIICHTPUPOBAHHE aHa-
JM3UPYEMBIX BEIIECTB B METOJIC XpoMaTorpaduu, Ha3pIBaCTCs:
1) copbar;
2)copOTHB;
3)copOeHT;
4)3110€HT
59. B ra3oxuaKocTHOH XpoMaTorpaguu HENMOBIKHAS U TIOIBM)KHAS (ha3a COOTBETCTEHHO:
1) CopOeHT — ra3s, JII0eHT-Ta3;
2) CopOeHT — ra3, DIIIOEHT-KHIKOCTb,
3) CopOeHT — KUAKOCTD, JITIOCHT-Ta3;
4) CopOeHT —KUAKOCTD, JJIFOCHT —KHIKOCTb,
60. [IpoOy HenpephIBHO T0OABIISIFOT B CUCTEMY ITPH XpoMaTorpaduu
1) BeITeCHUTENBHOM;
2) ®pOoHTAIBHOIM;
3) DIIOEHTHOM’;
4) Bce BapuaHTHI

7.3.2 OueHo4YHbIE CPeACTBA I MPOMEKYTOUYHOI0 KOHTPOJISI 10 KoMIIe-
TeHuMU [IKC-1 — roToB NpoBOAUTH NMOYBEHHbIE, ATPOXUMUYECKHE U ar-
PO3KOJIOTHYECKHE HCCIeJ0BAHUSA

Bonpocsl k 3xk3aMeHy

1. Kakue MeTOo/Ibl aHAIM3a UCTIOJIb3YIOT B KOHTPOJIE 3arpsi3HEHUS 10YB, BOJIbI,
Bo3nyxa? KakoBbl mpenmMytiiecTBa GU3NKO—XUMHUUECKIX METOIOB aHaIn3a?

2. Jlath onmpeneneHue MOHATUIN: aHATUTUYECKUN CUTHAJ, IPUHIIAIT METO/IA.

3. YKkaxxuTe OCHOBHBIE METPOJOTUYECKUE XapPAKTEPUCTHUKU HHCTPYMEHTATBHBIX
METOJI0B aHaIN3a.

4. Kakas cyliecTByeT B3aUMOCBSA3b MEX/1y BOCIPOU3BOIMUMOCTBIO U MPABUIBHO -
CTBIO METOJ1a aHanu3a?

5. Uto Takoe 4yBCTBUTEIHLHOCTH METO/A, KOAG PUITMEHT perpeccuu’?

6. IlepeuncauTe OCHOBHBIE CTaIMA XUMUYIECKOTO aHann3a. Kak oHM BIUSIOT HA
TOYHOCTh aHaJIN3a?

/. Bunpl u ucrouHuku omnbok. Kakum o0pa3oM MOKHO YMEHBIIUTH Cly4aiiHbIE
omuoOKu?

8. Kaxkue npuunHbI BRI3BIBAIOT CUCTEMATHYEeCKHE morpentHoctu? Kak nx MoKHO
YCTPaHUTH?

9. B 4em CynHOCTh CTaTHCTHUYECKONH 00padOTKHU pe3yabTaTOB aHAIM3a?



10. YTo Takoe cpenHee KBaAPATUYHOE OTKIIOHEHUE €AMHUYHOIO pe3ynbTara? Uto
TaKoe JUCHEPCHs] CpeIHEN KBaJIpaTUYHON OMIMOKH, KaKasi B3aUMOCBS3b €€ C Tpy-
0ol omuOKo?

11. Tlepeuucnure cnocoObl pacyeTa OTHOCUTEIbHON MOTPEUTHOCTH.

12. CymHocTh MeTO1a TPpalyupOBOYHOIO rpaduka?

13. Knaccudukanus 31eKTpOXUMHYECKUX METOJ0B aHAIN3A.

14. CymHOCTh NOTEHIIMOMETPUUYECKUX METOJIOB aHAJIN3A.

15. DnekTpoaHbIi TOTEHIIMA, MEXaHU3M €TI0 BO3HUKHOBEHUS, (AKTOPHI, BIHIIO-
II1€ Ha ero BeJIUYUHY.

16. Uto Takoe aieKTpoXuMHUYecKas siuelika, raibBaHudeckas 1emns? [IpuBegure
IPUMEDPBI.

17. Bunpl 3I€KTPOIOB B 3aBUCUMOCTHU OT JICKTPOJTHOM PEaKIIUU.

18. Kakue 37eKTpoabl Ha3bIBAIOT JICKTPOIaMHU CPAaBHEHUS M UHIUKATOPHBIMU
anektpoaamu? Kakue TpeGoBaHUs MPEABIBISIOT K HUM?

19. Busibl ”HIUKATOPHBIX JIEKTPOJIOB, HCTIOJBb3yEMbIX B arPOXUMHUYECKUX HCCIIe-
JIOBAHUSX, UX METPOJIOTUIECKUE XapaAKTECPUCTUKH.

20. Kakue BUABI U3MEPEHUM PA3IMYAIOT B MOTEHIIMOMETPUH? YKAKUTE CYITHOCTh
uX 1 001aCTh IPUMCHCHHUSI.

21. JInst kakux 1eJied MpUMEHSIOT TOTCHIIMOMETPUYCCKHIIN aHaIN3 B arpOXUMHUU U
II0OYBOBEACHUU ?

22. B 4eM CyIIHOCTh MOTEHIIMOMETPUYECKOro TUTpoBaHus? Kakue nnanKaTopHbie
ANEKTPOABI IPUMEHSIOT B MOTEHIIMOMETPHUIYECKOM KHUCIOTHO-OCHOBHOM THUTPOBA-
HUU?

23. MeTo bl MOTEHIIMOMETPUYECKOTO TUTPOBaHUS. KpuBbIe TUTPOBAHUS.

24. TlpunnunuanbHbie cxembl pH-MeTpoB, HOHOMEPOB.

25. TloHaTHs ¥ TEPMUHBI OJSPOrpaduu: CYIHOCTh METO/1a, MHIUKATOPHBIN AJICK-
TPOJ, TOTEHIIMAJ PA3JIOKEHUS, TOJIAPU3ALIHS DIEKTPOIA.

26. [TomstporpaMmma, €€ OCHOBHBIC XapaKTEPUCTHKHU.

27. Bunpl mossiporpadiuecKux METOJIOB aHAIHM3A.

28. luBepcroHHas BOJIbTAMIIEPOMETPHUS: CYIITHOCTh, BOJIbTaMIIEpOrpaMMa 1 ee
XapaKTEPUCTUKHU.

29. Metoasl ornpeieiicHUsT KOHIICHTPAIIUN BEIIECTB B MOsIporpadu, HHBEPCHUOH-
HOU BOJIbTAMIIEPOMETPHHU.

30. [IpuHIMIHANBHBIE CXeMBbI TONIsIporpada, BOJILTAMIEPOMETPUUYECKOTO aHATIN3a-
TOpA.

31. B 9em CyntHOCTh KOHTYKTOMETPHH?

32.Knaccudukanys KOHTyKTOMETPHUIECKUX METOJIOB aHAIIN3A.

33. Ha uem ocHOBaHO KOHAYKTOMETpr4eckoe TutpoBanue? [lepeuncnure ero mgo-
CTOMHCTBA U HEJIOCTATKH.

34. Buapl KpUBBIX KOHIYKTOMETPUUECKOTO TUTPOBAHHUS.

35. O6macTh MpUMEHEHUsT KOHTYKTOMETPUH B arpOXUMUYECKOMN TIPAKTUKE, B ITOY-
BOBEJICHHH.

36. OcHOBHBIC TPUOOPHI KOHAYKTOMETPUIECKUX METO0B aHanmm3a.371. CymHOCTh
CIEKTPOCKOIHH, BUJbI CLIEKTPOB, METO/Ibl CLIEKTPATILHOIO aHAJIN3A.



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

38. MomnexynspHble CIEKTPhI MOTIOMICHUS, UX MPOUCXO0XKICHHE.

39. B uem otnuuue criektpodoroMeTpun OT (HOTOAIEKTpOKOIOpuMeTpun? Metpo-
JIOTUYECKUE XapaKTEPUCTUKHU ITUX METOJIOB.

40. BayTtpennsis ontuueckas iiaoTHOCTh (D), pakTopsl, BIMsIONINE HA €€ BETUYH -
HY.

41. Buytpennee nponyckanue (T), MonsipHbIN OKa3aTesb NOTJIOMIEHNUS, YIENb-
HBIN TTOKa3zaTenb norjomieHus. Kakue ¢pakTopsl BIUSIOT HA UX BEIMUUHY?

42. 3akoH aiIUTUBHOCTH B (hoToKomopuMmeTpuu. Kakne GpakTopsl BEI3BIBAIOT OT-
KJIOHEHHE OT 3aKOHOB CBETOIOTJIOIIECHHUS ?

43 MeToibl onipeiesieHHs] KOHIIEGHTPAIlUK BEIIECTB B BUAUMON 1 YD obsacTsax
CHEKTpa MOJIEKYISIPHO-a0COPOIIMOHHON CIIEKTPOCKOIHUH.

44, CymHocTth nuddepeHnmnaibion cnekrpodoromerpun. [Ipeumyiectsa MmeTo-
aa.

45 .Haznauenue cBeTopuabTpoB B (poTokosopumerpuun. Kak BiuseT BEIOOP AJIMHBI
BOJIHBI Ha TOYHOCTH (DOTOMETPUUYECKHUX ONpeeICHU?

46. B yem cymHoCTh HedenoMeTpuyecKkoro Metoa ananuza? OcoO0eHHOCTH ATOrO
MeToja 1 00J1acTh MPUMEHEHUS B arpOXUMUHU Y TTIOYBOBE/ICHUU.

47. TypOuaMMEeTpUUECKHUM METO/1a aHAIN3a, €r0 0OCOOEHHOCTH U 00JIacTh MIPUMeE-
HEHUS B arpOXUMUU U TIOYBOBEJCHUU.

48. ®usnyeckre 0OCHOBBI aTOMHO—a0COPOIIMOHHOTO CIIEKTPaIbHOr0 aHanu3a. dak-
TOPBI, BIUAIONINE HA TOYHOCTh METO/IA.

49. AToMHO-a0CcOpOIIMOHHBIE CIEKTPOGOTOMETPBI: OCHOBHBIE OJIOKU MpUOOpa,
PUHIINAI PAaOOTHI

50. DMHUCCHOHHBIE CIIEKTPBI, UX MporcXoxaeHue. CyIHOCTh IMUCCHOHHOTO CITEK-
TPaJILHOTO aHajn3a, (PaKTOPhI, BIUSIONINE HAa TOYHOCTh METO/IA.

51. [Tnamennas hoTOMETpHS: CYIIHOCTh METO/1a, aNaparypa u MpUMEHEHHUE B ar-
POXUMHUYECKOM aHAJIH3E.

52.CymuocTth XpomaTorpaduu. Kakue npru3Haku MoJjiI0KeHbI B OCHOBY Kiaccudu-
KAl XpoMaTorpaduueckux MEeTOI0B aHan3a?

53. JlaTb onpeesieHre OHATHI: cOpOIHs, 1ecopOms, COpOSHT, IIFOCHT, 3JTH0AT.
[IpuMepbl TpoTEeKaHUs 3TUX MPOIECCOB B MOYBE, IPU BHECEHUH yIOOPEHU.

54. OOBsICHUTE MPUHIIUIIBI aJICOPOIIMOHHOM, pacpeAeIUTETLHON 1 HOHOOOMEH-
HOM xpomarorpaduu. OOIacTh MPUMEHEHHS ATHUX BUJIOB XpoMaTorpaduu.

55. TeopeTndeckue OCHOBBI TA30BOM XpoMaTorpaduu, e BUIHI.

56. OcHoBHBIE XpOMaTOTrpaUIecKre CUCTEMBI, YKa3aTh HX OTINYUTEIHHBIC TTPH -
3HaKH, 00J1aCTh MPUMEHEHHUSI, METPOJIOTUUECKUE XapaKTEPUCTHUKHU.

57. IlpyHIIUIBI OCHOBHBIX CITIOCOOOB pa3jeaeHus MHOTOKOMIIOHEHTHBIX CMECceH B
xpoMartorpapuu: GpOHTAIbHBIN, BBITECHUTEIbHBIHN, JTFOCHTHBIH.

58. Jlath ompeneneHre MOHATHI: XpoMaTorpaMMa, IIMPHUHA 30HbI, BBICOTA TTHKA,
yAepKUBaeMbIi 00beM, BpeMs yaepkuBanus. [IpuBecTu npuMep XpoMaTorpaMmbl.
59. KoaddumuenT pacupenenenus, KodhPUIMEHT pa3ieIeHus - OCHOBHBIC ITOKa-
3aTeNu pas3zesieHus: cMecH BelecTB. Kak HaXxoasT 3TH BeTUYUHBI?



60. Uto xapakTepHu3yeT CeIEKTUBHOCTb B XpoMmaTorpaguu? Kakue ¢pakropbl BiIu-
AKOT Ha Hee?

61. OcHoBHBIE XpoMaTOrpaUUECKUe XapaKTEPUCTHUKHU, 00ECIIEUNBAIOIINE pa3/ie-
JIEHUE MHOTOKOMITIOHEHTHBIX CMECEH.

62. Kakue copOeHTbI UCIIOJIB3YIOT B MOHOOOMEHHOM XpoMarorpaduu? YKaxure
HauOoJiee MUPOKO UCTIONB3yeMbI€ HOHUTBI, CIIOCOOBI MOJITOTOBKU UX K paboTe.
63. MeToauka aHanu3a B MOHOOOMEHHOM XpomaTorpaduu: OCHOBHBIE ONIEPALIMH,
KOJIMYECTBEHHOE ONpEIeTICHUE KOMITIOHEHTOB B 3JII0ATE.

64. Kakue TpeboBaHUs NMPEIBABISIIOT K Ta3y-HOCUTENIO B Ta30BOM XpomMaTorpa-
¢un? Kakue raspl UCMONB3YIOT B 3TOM KauecTBe?

65. B ueMm 3akir0o4aroTcs 0COOEHHOCTH COPOSHTOB, UCIIOJIL3YEMBIX B Ta30BOM XpO-
maTorpaguu?

66. IlpuBenute cxemy razoBoro xpomarorpaga, ykazaB OCHOBHbIE OJIOKH, UX
Ha3HayYeHUeE.

67. O6bsicHUTE CYIIHOCTh METOIMKHY aHaIN3a B OyMaKHOM U TOHKOCIIOMHOM Xpo-
maTorpaduu, IpUBEAUTE IPUMEPHI.

68. Beicokoa(pexTrBHAs )KUIKOCTHAS XpOMaTOorpadusi: CyllHOCTh METO/Ia, ama-
paTtypa, 0071acTh TPUMEHEHHUS.

HpaKanecmle 3aJaHUA OJIAd JK3aMEHa

1. Paccuurath konieHtpanuto pacrsopa HCI, ecau npu tutpoBanuu 50 mit 3Toro
pactBopa 0,011 pactBopom NaOH nony4eHbl JaHHbBIE:

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

2. Kakue 31mekTpoip1 He0OX0AMMO B3SITh IS ONPe/IeIeHNS KOHIIEHTPAIlUA KaTHO-
Ha aMMOHUSI TOTEHIIMOMETPUYECKUM MeTO0M? COCTaBbTE TraIbBAaHUUYECKYIO LIETIh.

3. [Ipu onpenenennn xene3a B MapawieIbHbIX TPOOax ObUTH HaWIEHBI CIETYIO-
e Maccol FeoOs (mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. BeraucnuTte
CPEIIHIOI0 KBAaJIPATUYHYIO OLTUOKY U3MEPEHUH.

4. ITpu xanuOpoBKe aMIepMeTpa MOTYICHBI CISAYIONNE 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 rpagyupoBounbiit rpaduk m(Cu) = f(1).

5. [Ipu onpeneneHun xene3a B napajljieIbHbIX MPoOax ObLIN HAWIEHBI CIEAYIO-
e Maccol FeoOs (mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beruauciure




CPEIHIOI0 KBAIPATUUHYIO OLIUOKY U3MEPEHUM.

6. [Tpu kanuOpoBKe aMriepMeTpa MOIYyUEHbI CIEIYIOIINE 3HAUYEHUS

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

[TocTpoiite rpagyupoBounslii rpadpuxk m(Cu) = f(1).

7. CocTaBbTE raJJbBAaHUYCCKYIO IICIIb, HCO6XOI[I/IMYIO IJIA OTIPCACIICHUS KOHIICH -
Tpalyu NOHOB MAarHu:l. Ykaxure PCAKTHUBEI, O60pYIIOBaHI/IC, OTallbl pa6OTBI.

8. Ilpu nonsiporpadupoBaHUM UCCIENYEMOIO pacTBOPa ObLIN MOTYUYEHBI CIENYIO-
M€ JIaHHBbIE:

E, B: 0,4 05 0,6 0,65 0,70 0,75 1,00
lg, MkA: O 0 0,5 10 27 35 38
OmnpenenuTe BLICOTY Mojsiporpaduueckoit BOIHBI rpad)UueCKUM METOIOM.

9. Kakoif MHIUKATOPHBIN 3JIEKTPO]I UCIIOJIB3YIOT B OCAIUTEILHOM TUTPOBAHUU NPU
MOTEHIIMOMETPUYECKOM OIPEACIICHUN COACPIKAHUS XJIOPHUl — MOHOB B BOJIE, €TI0
YCTPOMCTBO? YKa)KUTE peaKTUBBI, 000PYyI0BaHUE, ITAIbl PAOOTHI.

10. CocTaBbTe TabBAHUUYECKYIO IIETh JJIs1 MOTEHIIMOMETPUYECKOTO ONpPeIeICHUS
pH pactBopa. YkaxuTe peakTHBbI, 000pYy/I0BaHUE U ITAIbl paOOTHI.

11. Ipu nonsporpaduposanuu 50 M uccaemyemoro pactsopa comu Cd?* Beicora
BOJIHBI paBHsu1ach 30 MM. 3ateM B pacTBOp 100aBmiIM | MIJI CTaHIAPTHOTO PACTBO-
pa ¢ Tutpom Cd?* , paBHbIM 10 Mr/Mi1. BeIcOTa BOJIHBI B 3TOM pacTBOPE PABHAIAC
55 mu1. Haiitu konuentpanuto Cd** BuccieryeMoM pacTBOpe COJH.

12. Kakwue 57eKTpo/Ibl HCTIONB3YIOT JIJISl OTPEIETICHUS OKUCIUTEIHHO -
BOCCTAHOBUTEIILHOTO MTOTEHIMAJIA TOYBEHHOU BBITSHKKUA? COCTaBbTE CXEMY Tajlb-
BaHUYECKOH IEMH, YKAKUTE PEAKTHBBI, 000PYyI0BaHNE U ATAMbl PAOOTHI.

13. CocTaBUTh TAIBBAHUYECKYIO TICITh JJISI HOHOMETPHUYSCKOTO OTIPEICIICHUS
KaJIBIMSA. YKa3aTh PEaKTUBbI, 000PYI0BAHKE U dTAIbl PAOOTHI.

14. TTpu KaKuX arpo’KOJIOTHYECKUX aHAIN3aX MIPUMEHSIIOT BOJbTaMIIEpOMETpUYE-
CKHME METO/Ibl? PaccunTaTh KOHIIEHTPALMIO UCCIEYEMOrO PaCTBOPA LIMHKA 1O
cieayromum aaHHbIM: Ce, = 10 Mr/mu,

Ven =2 MIL



hew =34 MM, h,=71mMm; V,.=2,5wMm.

15. CTeksHHBIN 2JIEKTPOJ, €r0 YCTPOUCTBO U IpuMeHeHHe. [loueMy CTeKISTHHBIN
ANEKTPOJ, HY>KHO rpaaynpoBaTh? B 4em 3axirodaercs npouecc rpagiyupoOBKH dJICK-

TpoJa.

16. Jlns mocTpoeHus TpagyrupoBOYHOIO rpaduka npu TypOUIUMETPUIECKOM
OIIPENIEIICHUM XJIOPA B BOJE MOJIYYEHBI CIEAYIOLIUE TaHHBbIE:

Ter, mr/em®: 6x10°  9x10°3 12x10°3 15x10°  18x103
D: 0,05 0,075 0,10 0,125 0,15
Haiitu conepxanue xnopa B 1 1 Boasl, eciiu Dy Boger 0,11.

Ucxons u3 [IJIK xytopa B BOZOIPOBOIHOM BOJIE CIEJIANTE BBIBOJ O BO3MOXKHOCTH
YCIOJIb30BaTh JAHHYIO BOAY ISl ITUTHS.

17. MounsipHbIii TIOKa3aTesb MOrIoneHus cyabdocanuimiara xenesa (I11) paBen
1,6 - 10%. Haiitu conepsxanue xenes3a B 100 cm® pacTBopa, €ciiu U3BECTHO, YTO OIl-
THUYECKas IJIOTHOCTH ucciemyemoro pactsopa 0,10 B kroBeTe ¢ TOMIIIHUHOM citost 1
CM.

18. Anmaparypa AAC ananu3za. 300pa3uth cxeMy aTOMHO - aOCOpOIIMOHHOTO
cnektpodotometp. [Ipumenenne AAC B aHanmu3e OMOIOTHYECKUX 00PA3IOB.

19. U3 ananmm3upyemoro pactBopa oobemom 100mi1, costepkaIiero oKpameHHbINH
komruieke Hukens (1) ¢ AuMeTHIrmuokcumMom, oTodpanu npody U U3MEPUITH OII-
THYECKYI0 TIOTHOCTH (Dy = 0,655) B KtoBETE € TOJIIMHOMN CJI0SI pacTBOpa | =
1 cm ipu A = 470 HM.

Cepust cTaHAapTHBIX PACTBOPOB:

C, MKr/mi 0,8 1,6 2,4 3,2 4.0
D 0,182 0,364 0,546 0,728 0,900
[TocTpouTs rpagyrpoBouHbIi rpaduk u HaliTH Maccy Hukens (1) B ananuzu-

pPyeMOM pacTBope.

20. Haiitu conepsxanue meau (II) B 100 cM® pacTBopa 1o cleIyIOMUM JaHHBIM: €
=390 -momp t-cmt; D=0,21; I=1cm.

6. Haiinnte KOHIEHTpAIMIO Kese3a, ONpeaessieMOro HeeToMeTpUIECKUM
MeTozoMm, ecau: I, = 15 MkA, HaBecka 1mouBkl 10 r, 00beM BBITSKKHA 20MIT.

JIns cTangapTHRIX paCTBOPOB MOJYYEHBI JAHHbIE:



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

21. TIpu xonopuMeTpudeckoM TutpoBanuu 10 M pactBopa comu Fe?* 0,11 pac-
TBOpoM KoMmiuiekcoHa (1) mpu pH = 2,4 Obl1u mosydeHbl 1aHHbIE:

Vi, MJI 0 2 4 6 8
D 0,71 0,45 0,19 0 0

Paccuurats conepxanue Fe (I1) B pacTBope.

22. Ilpontyckanue T ucneiTyeMoro pactBopa paBHo 83,2 %. KakoBa ontuueckas
IUIOTHOCTh JIaHHOT'O pacTBopa’?

23. HG(I)GJIOMCTPI/I‘IGCKOC TUTPOBAHUC: CYIITHOCTb MCTO/JAd, TCXHUKA BBITTIOJTHCHUA,
BUJI KPUBBIX TUTPOBAHUA. Hcnonws3oBanue He(i)eJ'IOMGTpI/II/I a arpO3KOJIOTHUH.

24. Pe3onancHoe IIOTJIOIICHHUEC CBETA. Ykaxxure JUHUHU PE30HAHCHOT'O ITOTJIOIIC-
Hus: MCIU, IMHKA, CBUHIIA. HOI[6€pI/IT€ OIITUMAJIBHBIC YCJIOBUS OIIPCACIICHUA OTHX
QJICMCHTOB aTOMHO — a6COp6HI/IOHHBIM MCTOIOM.

25. CymrHocTts MeToaa nuddepenimansaoi criekrpodgoromerpun. O61acTh npu-
MEHEHHS TIPU aHATTN3€ IPUPOTHBIX TPOO.

26. OnuIuTe METOIUKY TUIAMEHHO-()OTOMETPUICCKOTO ONPEISICHHUS KaIus B
TIOYBaXx.

27. IIpu GpuyopuMeTpruecKoM onpeaeneann kounentpanuu AR (10 M pactso-
pa) MOJTyYeHbI 3HAUCHUSI UHTCHCUBHOCTH U3JTYICHUS

C(AP*), Mxr/10mn 0,04 0,06 0,08 X
I, MKA 11 17 23 19
PaccunTaTh KOHLEHTPAIMIO AIIOMUHUS B PACTBOPE.

28. Ilpu n3mMepeHnr HHTEHCUBHOCTH JTIOMUHECIICHIINH PACTBOPOB MOJTyUYEHBI JIaH-

ueie (pactBop comu AIRY):
C(AF*), mx2/10mn 0 X x+ 0,03 x+ 0,05
1, mxA 2 10 16 20

Haiitn KOHIIEHTpanuto aTtOMUHUSA B PacTBOPE.

29. MeTonb! ompeiesieHrs KOHIICHTPAI[MU BenlecTBa B BUANMON U Y D o0nacTsax:
CYIIHOCTb, TOCTOMHCTBA U HEAOCTATKU KAXIOTO METO/A.



30. JlerexTopsl razoBoi xpomartorpaduu. [IpyHuun geiicTBus KaTapoMeTPOB U
JE€HCUTOMETPOB, 00JACTh UX IPUMEHEHUS.

31. [Ipu pazneneHuu pTyTH, KaJIMHUs U MEJIU HA LEIUTI07103€ KO3(PDUIIMEHTHI IBU-
KEHUSI OKA3aJIUCh CIEYIOUUMHU:

R/(Hg) =1,00;  R/Cd)=082;  R,(Cu)=0,92.

Haiinute myTu 1BM>KEHUST KaXI0T0 HOHA, eclid PpoHT 3mtoenTta 15 cm. N3006-
pasuTe XpoMaTorpaMMmy, yKa3aB Ha HEH MOJIOKEHHE KaXKI0T0 HOHA.

32. Yepe3 KOJTOHKY aHUOHUTA B TUJIPOKCUI-(POpME MPOITYCTUIIN PACTBOP XJIOpHUaa
HaTpus. Ha TuTpoBaHue noaydeHHOro airoata B o0beMe 75 mil uzpacxojoBanu 8,4
mi 0,1H pacTBOpa XJIOPOBOJIOPOAHOM KMCIOTHL. PaccunTaiite Maccy copOrpoBaH-

HBIX XJIOPUJI-MOHOB U3 PACTBOPA COJIM, COCTaBHTE CXEMY HOHOOOMEHHOU COPOIIHH.

33. Paccunraiite k03 dUIIMEHTHI ABMKEHUS XJIOP(EHOIIOB, €ClU IPH pa3/ieICHUU
uX ¢ OCH30JIOM MOJYy4mIn clieayromryto xpomatorpammy (TCX): dponT 6eH30/1a —
12 cm; myTh 3 — xsopdenona — 9,4 cm; nyTs 2,4 nuxnopdenona — 7,3 cMm; 2,4,6 —
Tpuxsopdenona — 4,2 cM, nenraxiopdenona — 1,1 cm. M306pazure cxemy xpoma-
TOTPaMMBI.

34. Yto Takoe 3II0EHT (PacTBOPUTEND) U MPOSIBUTENH B PACTIPEICTUTEIBHON XPO-
matorpaduu? Jljig pa3neneHust pTyTH U KaJMUs UCIIOJIb30BAIA Pa3IUYHbIC

AIIFOEHTHI Y TIOJIYYHIIN CIAEAYIONNE 3HaYeHUs KO3 PUIIMEHTOB ABMKEHUS R/

a) sranon — SM HCI (90:10) R,(Hg)=0,97; R/(Cd)=0,93

0) aTaHOJ - OyTaHOT —
aIeToH -
Bosia — rupuanH — HNO3 Ry(Hg) =1,00; Ry(Cd)=0,89
— HCI
(22:10 : 11:28:1
1:12)

Kakoii amroeHT maet 6osee yetkoe paszzencHue? BiuseT i nposBUTeNb Ha
MpoIecc pa3eyeHus?

35. Ipu uccnegoBanuu cop61m nonoB maprania (II), menu u kobanbTa U3 aMMu-
A4HO-TIUTPATHBIX pacTBOPOB Ha KaTHoHUTEe KY-1 B amMmmonuiiHo# hopme momyue-
HBI CIICYIOIINE 3HAYCHHS KOO (UIIMEHTOB pacipeIeIeHuUs:

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



Crnenaiite BBIBOJI O BOBMOKHOCTHU Pa3/ICJICHUS] STUX MOHOB MPU YKa3aHHBIX
YCIOBUSIX, pacCUUTaB KOA(PPULIUEHTHI pa3aesieHus. Yem o0BsCHSIETCS pa3inyue
copOuun?

36. Uto Takoe Mopor 4yBCTBUTEIBHOCTH AeTekTopa? Huke ykazaHbl 3HaU€HUs M0-
pora 4yBCTBUTEIIBHOCTH HEKOTOPBIX ra30XpoMaTorpaduyeckiux JeTeKTOPOB:

karapomerp — 107%— 107° mr/mu;

MIaMeHHO — HoHm3ammonHeii  — 107° — 10712 mr/c;
TepMonoHHbIi — 1074 — 107 mr/mu;

10 3axBary 31ekTpoHoB — 3 - 107! mr/c;

Omnumnre IMPUHOMII HeﬁCTBHH YKa3aHHBIX ICTCKTOPOB, 0071aCThb IMPUMCHCHH,
YKAXUTC HauoOoJjee LI}/BCTBI/ITGJ'IBHBII‘/II N3 HUX.

37. Yto Takoe HeMOABMKHAas KUJKas (a3a v TBEPAbI HOCUTEIb B T'a30-
KUJKOCTHOU XxpoMatorpadun? YKakute Hanbosee NMpoKo MPUMEHSIEMbIC BEIIIe-
cTBa JJig 9TuX nenei. Kakoe BIusHUE OKa3bIBaeT TEMIIEpaTypa Ha pa3/eieHue
CMECH B ra30BOil XpoMmaTorpagpuu

38. B uem otnmuune BhICOKOA((PEKTUBHOMN KUIKOCTHON XpoMmaTorpaduu OT 00bIY-
HOM >xuaKocTHOM? M300pasute cxemy xpomarorpada maist BOXX.

39. OnumuTe METOIUKY aHAJIM3a CMECH OPTraHUYECKUX PACTBOPHUTENICH METOAOM
ra30kKHJIKOCTHON XpomaTorpadumu.

40. B yem cymHOCTh HOHOOOMEHHOT'O METO/1a OnpeeeHus uHKa B mouBax? Co-
CTaBbTE CXeMY MOHOOOMEHHOTO MpoIecca COpOIMHU ITMHKA HA aHUOHUTE U3 1H
pactBopa HCI u nporecca aecop6iuu 0,011 pacTBOpoM XJIOpOBOAOPOTHON KHC-
JIOTBHL.

41. OnumuTe METOJUKY KOJUUYECTBEHHOTO OIPEICIICHUS aMUHOKUCIIOT METOJIOM
OyMaxHO# XpomaTorpadumu.

42. PaccumutaTh conepkanne (%) ra3oB B CMECH I10 JTAHHBIM, MTOJTy9eHHBIM TIPH ra-
30BOM XpomaTorpaduu cMecH:

Tas CoHs CsHs Cy4Hyo CsHi,
Ilnowaow nu- 5 7 5 4
ka, V
k 0,60 0,77 1,00 1,11




44, BnusieT 11 OposBUTENb HA XOJ1 pa3/iesieHusl B OymMaxHOM xpomartorpadpuu?
[Tpunuun Beibopa mposiBuTeNs. {15 Kakux HOHOB MOXXHO MCIIOJIb30BaTh B Kaye-
CTBE MPOSIBUTEISI CEPOBOJIOPOA?

45. Yro Takoe renpb — xpomarorpadus? [louemy 3ToT Bua xpomaTtorpaduu uc-
MOJIb3YIOT B aHAJIM3€ TOYB ISl Kiaccu(UKaMu TYMUHOBBIX BellecTB? Kakue Ho-
CUTEJIA IPUMEHSIOT B reib — Xpomarorpahun?

7.4 MeTonnyeckue MaTepuaJibl, onpeae/siomme NpoueaIypbl oneHuBa-
HHS 3HAHMH, YMEHHH U HABBIKOB, XapaKTEePU3YIOLIUX 3TANbI (POPMUPOBAHUA
KOMIIETEH LM H

KoHTpoabs ocBOeHUsI TUCHUIUIMHBI U OLIEHKAa 3HAaHUN 00ydJarolMXcsl MO AUCLUUIUIMHE MPOU3BO-
mutcst B cootBeTcTBUM ¢ [Im Ky6I'AY 2.5.1 «Tekymuil KOHTpOIb yCIIEBAEMOCTH U MPOMEKY-
TOYHAs aTTeCTalUsl 00YJaIOLINXCSI.

7.4.1 Pedeparsl (TOKJIAABI)

Pedepar — mpoayKT caMmoCTOSITENbHON PabOThI CTYJEHTA, IPEICTABIISIONINI CO00M Kpat-
KO€ U3JI0’KEHUE B MMCbMEHHOM BUJIE MOJIyYEHHBIX PE3yJIbTaTOB TEOPETHUECKOTO aHalli3a ompe-
JEJICHHOW HayYHOU (y4eOHO-UCCIIeI0BAaTEeIbCKOM) TEMBI, TJIE aBTOP PACKPBIBAET CYTh UCCIEAye-
MOl poOIeMbl, MPUBOJUT Pa3IMUHbIE TOUKH 3PEHUS, a TAK)Ke COOCTBEHHBIE B3IJISA/IbI HA HEe.

Kputepusimu ouenku pedepara sBISIOTCSA: HOBU3HA TEKCTa, 000CHOBAaHHOCTH BhIOOpa
HCTOYHUKOB JIUTEPATYPhI, CTETIEHb PACKPBITUS CYLTHOCTH BOIPOCa, COOII0OCHHS TPEOOBAHUI K
0(hOPMIICHHUIO.

OneHka «0TJIMYHO» — BBITIOJHEHBI BCce TPeOOBaHUSA K HANMCAHUIO pedepaTta: 0003HAUECHA
npoOiema 1 000CHOBaHA €€ aKTYaIIbHOCTR; C/I€JIaH aHaJN3 Pa3IMYHbIX TOYEK 3PEHHs Ha pac-
CMaTpUBaEMYyI0 IpOo0OJIeMy U JOTUYHO U3JI0KEeHa COOCTBEHHAs MO3UIIHS; CPOPMYITHPOBAHBI BbI-
BO/Ibl, TEMA PACKpPbITA MOJTHOCTHIO, BBIIEPKaH 00BEM; COOII0ICHBI TPEOOBAHUS K BHELTHEMY
0(hOPMIICHHUIO.

OrneHka «Xopouo» — OCHOBHbIE TpeOoBaHUs K pedepaTy BbIIOIHEHBI, HO IPHU 3TOM JI0-
MYIIEHbl HeJOUSThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUHU MaTepHalia; OTCYyTCTBYET
JoruYeckKas mocjiaeI0BaTeIbHOCTh B CY)KJICHUSIX; HE BbIIEpkKaH 00bEM pedepaTta; HMEIOTCS YITy-
ieHus B ohopmiieHUH.

OreHKa «y/10BJI€TBOPUTEIBLHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIJICHHS OT TpeboBa-
HUH K pedeprupoBaHnio. B yacTHOCTH: TemMa OCBeIlleHa JIUIITb YaCTUYHO; AOMYIIEHBI (pakThue-
CKHE OILIMOKY B coJepKaHuu pedepara; OTCYTCTBYIOT BHIBOJIBI.

OreHka «Hey/I0BJIETBOPUTEIbHO» — TeMa pedepaTa He pacKpbiTa, OOHAPYKHUBALTCS CYIIIe-
CTBEHHOE HEMIOHMMaHHUE MPoOIeMbl WK pedepar He MpeacTaBlIeH BOBCE.

Kpurepun oneHky 3HaHUH 00y4al0IIMXCS NPH BBICTYIVICHUH € JOKJIA/I0M

IToka3zarens I'pananus bamst
CootBeTcTBHE JOKNIAga 3asB- [ COOTBETCTBYET MOJHOCTHIO 2
JICHHOH Teme, LeJIM U 33a/a4aM | €CTh HECOOTBETCTBUS (OTCTYILICHUS) 1




IIPOEKTa

B OCHOBHOM HC€ COOTBCTCTBYCT

CrpykrypupoBaHHOCTh  (Opra-
HU3aIus) JIOKJIaaa, KoTopas
obecrieunBacT MOHNMAHKE €r0
COJICpPIKaHUS

CTPYKTYpUPOBAHO, 00eCIIeunBaeT
CTPYKTYPUPOBAHO, HE 00eCIIeYnBaeT
HE CTPYKTYpPHPOBAHO, HE 00ecTIeunBacT

O N O

Kynbrypa BbICTYIIIIEHUS — UTe-
HUE C JTUCTA WA pacckas, 00-
pAlCHHBIN K ayAUTOPUU

paccka3 6e3 oOpaleHus K TeKCTY
pacckas ¢ oOparieHueM TEKCTY
YTCHHE C JINCTA

JlocTynmHOCTB JTOKJIazia O COaep-
YKaHUH IIPOEKTA, €ro LesxX, 3a-
Ja4ax, METoJax M pe3yJbTarax

JOCTYITHO 0€3 YTOUHSIOLIUX BOIIPOCOB
JOCTYITHO C YTOYHSIOIIUMH BOTIPOCAMHU
HEJIOCTYITHO C YTOUHSIFOIITUMHU BOTIPOCAMHU

[enecoobpazHOCTB,
MCHTAJIBHOCTH

HHCTPY-
HarJsiaJHOCTH,
YPOBEHB €€ UCTOJIb30BaHUS

nenaecooOpasHa
11e71€CO00Pa3HOCTh COMHHUTEIIbHA
He 1erecoo0pa3Ha

ColmrofeHne BpEMEHHOTO pe-
rJIaMeHTa Jiokiaana (ae 6omnee 7

MHHYT)

coOI0CH (HE TPEBBIIIEH)
MpeBBITIIEHUE 0€3 3aMeUaHus
MIPEBBILLIEHUE C 3aMEYaHUEM

YETKOCTh ¥ OJIHOTA OTBETOB HA
JOTIOJTHUTETHHBIE BOTIPOCHI 110
CYIIIECTBY JOKIa/1a

BCE OTBETHI UETKUE, TIOJTHbIE
HEKOTOpbIE OTBETHI HEUETKHE
BCE OTBETHl HEUCTKHE/HEMIOJIHbIE

Bnanenue criennanbHON TEpMU-
HOJIOTHEHN 10 TeME MPOEKTa, UC-
OJIL30BAHHOM B JOKJIAJE

BJIaieeT CBOOOIHO
WHOT A OBLI HETOYEH, OIINOACs
HE BJIAJIEET

Kynbrypa nuckyccun — ymeHnue
MOHATH coOeceHHKa U apry-
MEHTHUPOBAHO OTBETUTh HA €ro
BOIIPOCHI

OTBETHJI Ha BCE BOIIPOCHI
OTBETUJI Ha OOJIBIIYIO YacTh BOIIPOCOB
HE OTBETUJI Ha OOJIBIIYIO YacTh BOIPOCOB

O FRP NORFPDNORFPDNORFPDNORFPDNOPRFPDNOELDN

Il ka/ja oneHKH 3HAHUI 00y4AIOIIMXCH NMPH BBICTYIJIEHHH € TOKJIAT0M:

OreHka «oTJaIU4YHO0» — 15-18 OamwioB.

Onenka «xopomo» — 13-14 6amios.
OrneHka «y10BJeTBOPUTEIbHO» — 9-12 Gamnos.
O1ieHKa «Hey/10BJ1eTBOPUTeIbHO» — 0-8 6aiioB.

7.4.2. KoHTpo/bHbIE PA00THI
KonTponbHas paboTta — cpeicTBO MPOBEPKH YMEHHHN MPUMEHATH IOTYyYSHHbIE 3HAHUS
JUISL pEeLIEHU 3a/1a4 OTPEIEJICHHOTO THIa MO TEME WM pa3ieny

KpurepusiMy oneHKH KOHTPOJIbHOM PadoThl SABISETCS: CTENIEHb PACKPBITUS CYIIIHOCTH
BOINPOCA, MO3BOJIAIONIEH CyTUTh 00 OCBOEHUM CTYAEHTOM TeMbI MJIU pa3zena.

OneHka «OTJIMYHO0» — BBICTABIISIETCS CTYACHTY, I0KAa3aBIIEMY BCECTOPOHHHUE, CUCTE-
MaTH3UPOBaHHbIE, TTTYOOKHE 3HAHHS BOIPOCOB KOHTPOJIBHOM paboThl U YMEHHE YBEPEHHO TpH-
MEHSTh UX Ha MPAKTHKE NMPHU PEIIEeHUH KOHKPETHBIX 3a]a4, CBOOOTHOE U MTPaBUIbHOE 000CHOBA-
HUE NPUHATHIX pEeIIeHUi.

OneHka «Xopo1o» — BBICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepual, rpa-
MOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh NOJy4EHHbIE 3HaHUS Ha MPAKTHUKE, HO



AOITYCKACT B OTBCTC UJIM B PCHICHUU 3a/1a4 HCKOTOPBIC HECTOYHOCTH, KOTOPBIC MOXKET YCTPAHUTDH
C IMTOMOUIBIO JIOTIOJIHUTENIBHBIX BOIPOCOB MPEIOIaBATES.

OueHKa «yT0BJIETBOPUTEIbHO» — BBICTABIIACTCS CTYACHTY, MMOKa3aBIIeMy (parMeH-
TapHBIN, pa3pO3HEHHBIN XapaKTep 3HaHUM, HEAOCTATOUYHO MPAaBUIIbHbBIE (DOPMYIHPOBKU OA30BBIX
HOHﬂTHfI, HapylmicHHuA JIOTUYECKOH MOCJICA0OBATCIIBHOCTU B U3JIOKCHUHW IIPOrpaMMHOI'0 MaTCpua-
Jia, HO IIpX 3TOM OH BJIaZACCT OCHOBHBIMH IMOHATUSAMU BBIHOCUMBIX HA KOHTPOJIbHYTO pa60Ty TEM,
H606XOZII/IMI)IMI/I JJIsL IlﬁJII:HGIZHIGFO 06yqu1/151 1 MOXCET IMPUMCHATD IMOJIYYCHHBIC 3HAHUSA 110 00-
pa3uy B CTaHJIAPTHOW CUTYaLIMH.

OueHka «HeyJA0BJIeTBOPUTEIbHO0» — BBICTABJISICTCA CTYJEHTY, KOTOPbIMA HE 3HAET
00JIbIIeH YaCTH OCHOBHOTO COJIEPKaHUS BBIHOCUMBIX Ha KOHTPOJIbHYIO pabOTy BOIIPOCOB TEM
JUCHMIUIMHBL, JOMyCKaeT rpyoble OMNOKU B (POPMYTUPOBKAX OCHOBHBIX MOHITHHA U HE YMEET
HCII0JIB30BAThH MMOJYYCHHBIC 3HAHUWSA ITPU PCIHICHUN TUIIOBBIX IMPAKTUYCCKUX 3a7a4.

7.4.3 TecToBbIe 3aJaHUA

TecTsl — 3TO cucTeMa CTaHIAPTU3UPOBAHHBIX 3a/IaHUM, TTO3BOJISIONIAS ABTOMATU3UPO-
BaTh MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHHUM CTY/ICHTA.

KpuTtepuu oneHku 3HaHUI CTY/IEeHTOB TP NPOBeIeHUN TECTHPOBAHUSA

OueHka «OTJMYHO» BBICTABJISETCS IIPH YCIOBUH MPABUIIBHOTO OTBETA CTY/ICHTA HE Me-
Hee ueM 85 % TECTOBBIX 3aJaHUM;

OueHka «X0poIo» BBICTABISIETCS TIPH YCIOBHH MPABHIIBHOTO OTBETA CTY/IEHTA HE Me-
Hee ueM 70 % TECTOBBIX 3aJIaHUM;

OueHka «y10BJeTBOPUTEIbHO» BBICTABJISETCS MPH YCIOBUH MTPABUILHOTO OTBETA CTY-
nenTa He meHee 51 %;

OueHka «Hey/0BJIETBOPUTEIbHO» BBICTABIISICTCS MIPH YCIIOBUH MPABHUIIBHOTO OTBETA
cTyneHTa MeHee 4eM Ha 50 % TeCTOBBIX 3alaHUH.

7.4.4 Kputepum OlleHKH Ha IK3aMeHe

O1eHKa «OTJINYHO)» BBICTABISCTCS 00YJarOIMEMYCs, KOTOPBIIA:

— OO6nagaer BCECTOPOHHUMHU, CHCTEMATU3HPOBAHHBIMU | TITyOOKHMMHU 3HAHUSIMH MaTepH-
asa y4eOHOM pOoTpaMMBbl, yMEET CBOOOIHO BBITIOJHATH 3aIaHus, IIPETyCMOTPEHHbBIE YUeOHOH
POrpaMMO¥, YCBOMIJI OCHOBHYIO M O3HAKOMMJICS C JOTIOJHUTEIBHOM JTUTEPaTypOid, PEKOMEH/IO -
BaHHOU y4ueOHOU nmporpaMmoit. O1ieHKa «OTJIMYHO» BBICTABISETCS 00yJaromeMycsl yCBOUBIIIE-
MY B3aMMOCBSI3b OCHOBHBIX TOJIO)KEHUH M IOHATUI TUCIUIUTHHBI B UX 3HAYCHUU JUTsI TpHOOpe-
TAaeMOM CIEIUAIBHOCTH, POSBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B IIOHUMAaHUH, U3JI0)KCHUU U
UCIIOJIb30BaHNHU YUEOHOTO MaTepuaia, MpaBuiIbHO 000CHOBHIBAIOIIEMY IPUHSTHIC PEIICHUS,
BJIQJICIOIIEMY Pa3HOCTOPOHHUMH HABBIKAMH U IIPUEMAaMU BBITIOJIHEHHS J1a00paTOPHBIX padoT.

OueHka «X0poII0» BHICTABISAETCS O0OyUaroeMycs

— OOHapyXuBIIEMY MTOJIHOE 3HAaHUE MaTepHala yueOHOM mporpamMmbl, YCIIEIIHO BITOJ-
HSAIOIIEMY TIPeIyCMOTPEHHBIE y4eOHON MPOTpaMMOii 3a/IlaHuUsl, YCBOUBIIIEMY MaTepuall OCHOB-
HOM NUTEpaTyphl, PEKOMEHIOBaHHOU yuyeOHOH mporpammoil. [lokazaBiiemy cucteMaTu3upoBaH-
HBIM XapakTep 3HaHUH MO AUCHHUIIINHE, CIOCOOHOMY K CaMOCTOSITETFHOMY MOTOJIHEHUIO 3HAHUN
B XOJI¢ JajbHeel yaeOHOH U mpodecCHOHANBHON IeATeIbHOCTH, MPABUIHHO TPUMEHSIOIIEMY
TEOPETUYECKHE MOJI0KECHHUS IIPH PEIICHUH MTPAKTHUECKUX BOIPOCOB U 3a]1a4, BIAJICIONIEMY He-
00X0TUMBIMH HABBIKAMU U MIPUEMaMH BBITIOJIHEHUS JTA0OPaTOPHBIX PaboT.

OueHka «y10BJIETBOPUTEIbHO)» BBICTABISIETCS 00yUaOIEMYCsl, KOTOPBIii:



— Iloka3pIBaeT 3HaHUE OCHOBHOT'O MaTepHalia yueOHOH mporpaMmbl B 00beMe, 10CTaTou-
HOM U HEOOXOJMMBIM JUT JalbHeHIIe yaeObl 1 mpeAcTosmeil paboThl 0 CIIeNUAIBHOCTH,
CIPABUJICS C BBITIOJHEHUEM 3a/IaHUH, TPEYCMOTPEHHBIX YUeOHOH MPOrpaMMOii, 3HAKOM C OC-
HOBHOH JTUTEPATYypOl, pEKOMEHI0BaHHOH yueOHOi nporpammoit. OneHKa «3a4TeHO0» BBICTaBIIS-
eTcs 00yJaromemMycs, JOMyCTHBIIEMY TIOTPEIIHOCTH B OTBETaX MJIM BHIIIOJHEHUH SK3aMEHAIIH -
OHHBIX 3a/laHuH, HO 00aaoIeMy HE0OX0IMMBIMU 3HAHUSMH 01 PYKOBOACTBOM IIPEIoAaBa-
TeJs JUIsl YCTPAaHEHUS 9TUX ITOIPEIIHOCTEN, HAPYIIAIOLIEMY IT0CIEA0BATEIIBHOCTD B H3JI0KEHUN
y4eOHOT0 MaTepHaia U UCIBITHIBAIOIIEMY 3aTPyIHEHUS TPH BBITIOJTHEHUH JTA00PATOPHBIX PadoT.

OneHka «HeyI0BJICTBOPUTEIBHO» BBICTABIIAECTCS OOydarolleMycs, HE 3HAIOIIEMY OC-
HOBHOM 4YacTu MaTepuaina ydeOHON MpOrpaMMbl, TOMYCKAOLEMy MPUHIUIUAIbHbIE OIINOKU B
BBINIOJIHEHUH MPEAYCMOTPEHHBIX Y4eOHOM mporpamMmoii 3a/laHuil, HEYBEpEHHO C OOJIBLIUMHU 3a-
TPYAHEHUSIMHU BBITIOJIHAIOLIEMY J1abopaTopHble paOoThl. Kak mpaBuiio, olleHKa «HEYIOBIIETBO-
PHUTENIBHO» BBICTAaBIISIETCS 00ydaroleMycs, KOTOPbIH HE MOXET IMPOJIOJDKUTh OO0ydeHHE WIIU
MPUCTYIUTh K AEATEIbHOCTU MO CIEUUAIBHOCTH 10 OKOHYAaHUHM YHUBEpcUTeTa 0e3 IOMOJIHU-
TEJIbHBIX 3aHATUH IT0 COOTBETCTBYIOLIEH JUCIIUILIMHE.

8.IlepeyeHb OCHOBHOI M JOMOJHUTEILHON YUeOHOI JIMTEepaTyphbl
1. AnekcanapoBa 3. A. Ananmutuyeckas xumus. TeopeTuyeckue OCHOBBI H

nabopaTopHbIi  TpakTHKyM :  yueb. mocobwme. Ku. 2 : dusuxo-
XUMUYeCKre MeToAnl aHanm3a / J. A. Anexkcanaposa, H. I'. TaiinmykoBa. - M. :
KomocC, 2011. - 351 C. - ISBN 978-5-9532-0742-3

https://urait.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-
himicheskie-metody-analiza-450742
2. AnekcanapoBa D.A. AHanuTuyeckas XUMHS . y4eO. M MPAKTUKyM ISl TIPUKIL
OakanaBpuara. Kx. 2 : Ousuko-XxuMHUYECKHE METOIbI aHamu3a/ 3. A.
Anekcanaposa, H. I'. T'alimykoBa; Ky0. roc. arpap. yH-T. - 2-¢ u3/., UCIIP. U JOII.
- M. : HOpaiit, 2014. - 355 c. - YMO. - ISBN 978-5-9916-4234-7
https://urait.ru/bcode/450742
3.  Teopernueckrne OCHOBBI (PHM3UKO—XUMHUUYECKHX METOJOB aHaIM3a : y4eO.
nocobue / E. A. Kaiiroponona [u 1p.]. — Kpacuogap : 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

JonmosiHuTeIbHAA yUeOHasl JIuTEepaTypa

1. AnekcangpoBa J. A. Xpomarorpaduyeckuil aHaliu3 B arpodKOJOTHH.
DneKkTpoHHOE yueOHOe MocoOue i CTYJCHTOB BBICIINX YYEOHBIX 3aBefeHUM. / D.A.
Anekcannposa, H.I'.  TlaknykoBa. -  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. OU3UKO-XMMHUYECKHE METOIbI aHanmu3a : 1ad. mpaktukym / E. A. Kaiiropomosa
H. E. Kocsanok, C. A. Ilectynosa, /I. B. I'aBpunenko. — Kpacnomap : Kyol'AY, 2017. —
118 c. https://edu.kubsau.ru/file.php/105/Praktikum FKHMA _ehkologi_gotov.pdf

3. JlaGopaTopHBIii TPAKTUKYM 1O (PU3HKO-XMMHUYCCKHM METOJaM aHajIu3a :
yue6. mocooue / H.I'. lNatimykoBa, H.A. Komenenko, 1.1. Cunopona, 1.B. 11laGanoBa. -
M3n. 2-e, mepepad. wu  gmom. -  Kpacmomap, 2010. - 478 c.
https://lanbook.com/catalog/khimiya/fiziko-himicheskie-metody-issledovaniya-
57581806/



https://urait.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-himicheskie-metody-analiza-450742
https://urait.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-himicheskie-metody-analiza-450742
https://urait.ru/bcode/450742
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/

4. TaitnykoBa H. I'. UHCcTpyMeHTaIbHbIE METO/IbI UCCIIEA0OBAHUS B arpOIKOJIOTUH
: yue0. nocooue / H. I'. I'aiinykoBa, . B. [llabanosa; nox oOw. pexa. H.I'. I"aiinykoBoii;
Ky6. roc. arpap. yu-T. - Kpacnomap, 2015. - 301 c. - ISBN 978-5-94672-968-0
https://search.rsl.ru/ru/record/01008084123

O llepeyenb  pecypcoB  HUHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH  CeTH
«HAuTeprem — IBC:

Ilepeyennb 3/1eKTPOHHO-0MOJIMOTEYHBIX CHCTEM:

Ne HauMeHoBaHue TemaTuka Cchbliika
Znanium.com YHuBepcanbHas | https://znanium.com/
IPRbook VYHuuBepcanbHas | http://www.iprbookshop.ru/
OO6pazoBaTeabHBIN MOPTAI YuuBepcanbHas | https://edu.kubsau.ru/
Kyol'AY

10 MeToanueckne ykazaHusi sl 00y4alwIIMXCS IO OCBOEHHUIO
JTUACIUILTHHBI

1. ®usnko-xuMHUUYECKHUEe METO bl aHaIu3a : yueO. nmocooue / H. I'. TaitnykoBa, H.
A. Komenenxo, 1. . Cunoposa, U.B. [llabanoBa - 3-e¢ uzn., ucrp. u gom. - KpacHomap
. Kyol'Ay, 2015. - 315 ¢ - MCX. - ISBN 978-5-94672-926-0
https://search.rsl.ru/ru/record/01008143402

11. llepeyenr HHGOPMALMOHHBLIX TEXHOJIOIWi, MCHOJIb3YeMbIX NPH OCYIIECTBJIEHUH
0o0pa3oBaTeIbHOr0 Mpolecca MO AUCHUILIMHE, BKJIOYas INepeyeHb IPOrpaMMHOIO
olecrie- YeHHs1 ¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

NudopmarimonHple  TEXHOJIOTHH,  HUCIOJb3yeMble  MPU  OCYIIECTBICHHUH
oOpa3oBaTeIpbHOTO  MpoIecca IO JUCHUIIMHE  TO3BOJSAIOT:  00ECIEUUTH
B3aMMOJICHCTBHE MEXKITY yYaCTHUKAMH 00- pa30BaTEIBLHOTO MPOIECCa, B TOM YHCIIe
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aUMOJEHCTBUE IIOCPEICTBOM CETH
"UnrtepHer"; ¢duxcupoBath X041 00pa30BaTENbHOTO TIpOIlecca, pPe3yIbTaTOB
MPOMEXKYTOUYHOM aTTecTallid MO JAUCHUIUIMHE M PE3yJIbTaTOB  OCBOCHMS
o0pa3oBaTeIbHON MPO- TPAMMBI, OPTraHU30BAaTh MPOIECC OOpa30BaHUS ITyTEM
BU3yallM3allMi  W3ydaemMol  WH(OpPMAIMU  TMOCPEJACTBOM  HMCIOJB30BaHUS
Mpe3eHTalui, y4eOHbIX (WIBMOB; KOHTPOJIUPOBATH PE3ydbTaThl OOYYCHHS Ha
OCHOBE KOMITBIOTEPHOI'O TECTUPOBAHUSI.

11.1 TlepeueHb TULEH3MOHHOTO MPOIPAMMHOI0 OOecTeueHus

Ne HaunmeHoBaHue Kparkoe onucanue
1 Microsoft Windows OmneparrioHHast CUCTeMa



https://search.rsl.ru/ru/record/01008084123
https://search.rsl.ru/ru/record/01008143402
https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/

Microsoft Office (Bxarouaer Word,
Excel, PowerPoint)

[TakeT o(UCHBIX TPUIOKESHUN

11.2 Tlepeuensn npodeccHoHaNbHBIX 0a3 JaHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CH-

CTEM
Ne HaumenoBanue TemaTtuka DJIeKTPOHHBIN aapec
1 IapanT [MpaBoBas https://www.garant.ru/
2 KoncynbraHt [MpaBoBas https://www.consultant.ru/
3 Hayunast anektpoH- | YHHBepcaibHast https://elibrary.ru/
Hast Ooubmoreka
eLibrary

11.3 loctyn k cetn UHTEpHeT
Hoctyn k cetu UHTEpHET, TOCTYI B 3JEKTPOHHYIO HH(POPMAIITMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

Ne | HammeHoBanue

TemaTuka

1

Hayunas snexkrponnas 6ubnuorexa eLibrary

YHuBepcasibHas

12 MaTtepuajibHO-TEXHHYECKOe o0ecrneyeHue ISt 00ydeHus

1 (1)

AUCHUIIINHE «DU3NKO-XUMHYECKHE METOAbI aHAJIU3a»

HJ'IaHI/IpyeMLIG MMOMCIICHUA OJIA ITPOBEACHUS BCCX BUAOB y‘IC6HOﬁ ACATCIIBHOCTHU

HanmeHoBaHue yaeOHBIX mpeaMe-
TOB, KYpCOB, TUCLIMIUIHH (MOAY-
neit), IPaKTHKHU, UHBIX BUOB
yueb- HOH eI TeTbHOCTH,
NPEyCMOTPEH- HBIX y4eOHBIM
IUTaHOM 00pa30Ba- TEIBHOM

HaumMenoBanme nmomerieHuit s
MPOBE/ICHHsSI BCEX BUIOB Y4E€OHOM
JIeSITebHOCTH, TIPEyCMOTPEHHOM

y4eOHBIM IIJIAHOM, B TOM YHCIIE TIO-

MEIIEHHS I CAMOCTOSTEIBHOM

pa- OOTHIL, ¢ yKa3aHUEM IePeqHs

Anpec (MECTOIONOKEHHE)
TIOMEIEHUH I IPOBEICHUS BCEX
BUJIOB Y4eOHOI IeITeNbHOCTH,
HPeIyCMOTPEHHON Y4eOHBIM ITaHOM
(B cirygae peanmsa- IUU
00pa3oBaTeNFHON MPOrPaMMBI B

MPOrpaMMBbI OCHOB- HOI'O 000pYyI0BaHUS, cereBoi (popme JOMOIHUTEIBLHO yKa-
yueOHO- HaTTSIHBIX TOCOOUH 3bIBAETCSI HANMEHOBAHNE
¥ MCIOJIB3YeMOr0 TIPOrPaMMHOT0 OpraHM3aliy, ¢ KOTOPOH 3aKIIIOUeH
o0ecreueHNsS JIOTOBOP)
2 3 4

DU3NKO-XUMHUYECKHUE METOIbI
aHaJIi3a

[Momemenne Ne412 300, mocagodHBIX
mecT — 144; mnomaas — 131,7 kB.M;
y4deOHas ayIUTOpHs JUTS IIPOBEACHHUS
y4eOHBIX 3aHATHHA.
CININT-CUCTEMA — 2 IIT.;
CIIeIMANT3UPOBaHHAS MeOelb
(yuebHas mocka, yueOHast MeOeTh);
TEeXHUYIECKHE CPEACTBA 00yICHNS,
Ha0O0pPBI IEMOHCTPAIIMOHHOTO
000pyoBaHUs M ydeOHO-HATTISTHBIX
rmocobuii (HOyTOYK, IIPOEKTOp, SKpaH);
MIPOrpaMMHOE 00ecCTIeYeHHeE:
Windows, Office.

[Momemenue Nel33 300, mocagouHbIX
mect — 12; mmomans — 42,7kB.M;

YueOHas CIICHUAJIN3POBaHHAas

350044, KpacHonapckuii Kpai,
r. Kpacnonap, yn. Kanununa, 13



https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

71ab0paTOPHs IIMEKTPOXUMUIECKUX
METOZIOB UCCIIeNoBaHUs (Kademphl
XUMUH) .
nmabopaTopHOe 000pyI0BaHUE
(xoHIYyKTOMETp — 2 MIT.;
HOHOMEp — 2 WIT.;
BCTpsIXUBATeNb — | MIT.;
CTEH]I JTA0OPATOPHBIA — 3 ImT.;
pH-MeTp — 3 mT.;);
CIIeIMAT3UPOBaHHAS
Mebenb(yueOHas Tocka, yaeOHas
MeOeb).

[Tomemmenue Nel34 300, mtomans —
37,2 kB.M; YueOHas
CcrienraIn3upoBaHHas JabopaTopust
OlpeeNeHNs TSDKEIBIX METalJIOB B
No4YBax M pacteHusix (kadeapsl
XUMUH)
CIUIUT-CUCTeMa — 1 IIT.;
nabopaTopHoe 000opyJ0BaHHE
(Becbl — 2 miT.;
aHajau3aTop — 2 IIT.;
KOHAYKTOMETp — 1 1IT.;
JUCTHIUISITOP — 1 T,
neyp — 1 mr.;

CTEHJ1 J1abOpaTOpHbIA — 2 IIT.;
Melaigka — 4 1mrT.;
MeJbHHIa — 2 TIIT.;);
TEXHUYIECKUE CPEACTBA 00yICHUs
(xoMIIBIOTEP TIEPCOHAIBHBINA — 1
IIT.);
CreLaIn3UpOBaHHAs
Mmebenb(yueOHast 1ocka, yaeOHas
MeOenb).

[Tomerenre Ne229 300, mocagodHbIX
MecT — 25; miomans — 41,1 kB.M;
MOMEIIEHUE IS CAMOCTOATENBHOM
paboThI 00yJaIOITHXCS.
TEXHUYIECKUE CPEACTBA O0yIECHUS
(mpoextop — 1 mr.;
aKycTH4eckas cucrema — 1 mT.);
noctyn Kk cetu «HTepHeT;
JOCTYII B 3JIEKTPOHHYIO
WH(POPMAMOHHO-00pa30BaTENHEHYIO
Cpely yHUBEPCHUTETA,;
CIeIMaIN3UPOBaHHAS
MeOenn(yaeOHnas Mebensp).
[IporpammHOe obecnieueHue:
Windows, Office,
CTIEIMAIN3UPOBAHHOE JINIIEH3HOHHOE
1 CBOOOJJHO pacipocTpaHsIeMoe
TIpOrpamMMHOe 00eCIIeUeHNE,
MPeyCMOTPEHHOE B paboueid
porpamme
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