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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

eabro 0cBOEHUS AUCUUIUIMHBI «DU3UMKO-XUMUYECKHE METOAbl AHAJIN32)
sBysieTcs (popMHpOBaHME KOMIUIEKCA 3HAHWHM TIO TPHUHIIMIIAM W MeTojaM (pr3HKo-
XUMHUYECKHX METOJOB aHAJIM3a MPUPOJIHBIX OOBEKTOB, YMEHHUI U HABBIKOB PAOOTHI C
COOTBETCTBYIOLIUMU MPUOOpPaMHU U CIIOCOOHOCTH KPUTUYECKU OLEHUBAThH MOITYYCH-
HBIE PE3yJIbTaThl B IJIaHE HKOJIOTMYECKON 0€30MaCHOCTH UCIOJIb3yEMbIX TEXHOJO-
TUH.

3agauM AMCUMIIMHBI

— U3y4YEHHE 3aKOHOMEpHOCTEH (pu3ndeckux M (U3HKO-XUMHYECKUX IpOIec-
COB, IPUBOJAIINX K (OPMHUPOBAHUIO aHAIMTUYECKUX CUTHAJIOB;

— W3YYEHUE XaPAKTEPUCTUK BAKHEUIIMX CHEKTPAIBHBIX, AIEKTPOXUMHUUYECKUX
U XpomaTorpaguyeckux METO/OB, MCIOJB3YEMBIX IS SKOJOTMYECKOTO0 KOHTPOJIS
OKPYXAIOIIEH CPEIbI;

— OCBOEHHME MpUHIMIA ACUCTBUS NPUOOPOB, HUCHOIB3YEMBIX B (DU3HUKO-
XUMHYECKOM aHAJIU3E;

— MPUOOpPETEHNE HABBIKOB MIPOOONOATOTOBKY M pabOThl Ha Hanbosee pacipo-
CTpaHEHHBIX MPUOOpax;

— OBJaZICHUE YMEHHUEM BbIOOpa aHAIMTHUECKUX ITPUOOPOB, UCXO/S U3 COCTaBa U
CBOICTB aHAJIM3UPYEMOTro 00BEKTa, BO3MOXKHOCTEW METOZa M KOHKPETHOTO MpUO0pa,
MaTepUaIbHOTO YPOBHS J1a00paTOpUu.

2 llepeyeHb MIaHUPYEMbIX Pe3yJabTATOB 00yYeHUs MO AUCIH-

IUIHHEe, COOTHECEHHBIX C IIAHMPYEMBIMH Pe3y/J1bTAaTaMH OCBOCHHS
OIIOII BO

B pesynbrare uzydeHus IUCHUIUIMHBI «DU3ZHKO-XUMHYECKHE METObI
aHAJIM3a» 00YyYalOIUNCA TOJDKEH MOJYYUTh 3HAHWUS M HABBIKU JJISI YCIIEUIHOTO
OCBOEHHSI CJIEYIOIUX TPYAOBBIX (DYHKIMIA U BBITOJHEHUS CIAEAYIOIIMNX TPYIOBbIX
JICUCTBUI:

IIpodeccnoHaIbHBIH CTAHAAPT «ATPOHOMY», YTBEPKIAEHHBIM MPUKA30M
MununcrepcTBa Tpyna u connanbHou 3amuThl PO ot 09.07.2018 N 454H.

Tpynosass pynkuus: Opranu3annsi MPOU3BOJICTBA NMPOAYKIIUA PACTEHUE-
BOJICTBA

Tpynosbie 1elcTBUA:
VYyacTue B IpOBEICHNH TOYBEHHBIX, aTPOXUMHYECKUX U arpOIKOJIOrHYECKUX HC-
CJIeJOBaHUN

B pe3yabrate ocBOeHMS IMCUMILUIMHBI (GOPMHUPYIOTCS CJIEAYIOLIHEe KOM-
NeTeHIuM:
[1K -1 - roTOB NPOBOAUTH MMOYBEHHBIE, ATPOXUMUYECKUE U arPOIKOTIOTUUECKUE HC-
CJIEIOBAHUS.



3 MecTo aucuuninnbl B crpykrype OITIOITI BO
HuciumirHa «PU3MKO-XUMUYECKHE METOJbl aHAINW3a» SBISETCA AUCIU-
winHo BapuatuBHOM vacth OIl moAroToBKM 0OO0YyYarolIMXCS MO HaIPaBICHUIO
35.03.03 «Arpoxumusi ¥ arporodyBOBE/ICHUE», HaIpaBieHHOCTh «IlouBeHHO-

arpoxumuueckoe ooecneuenne AITK»

4 O0beM aucUUIIMHBI (108 yaca, 3 32a4eTHBIX eUHAIBI)

Bunbl yueOHOM paboThI

O0OBeM, yacoB

KonrakTHasi pa6ora 49
B TOM YHCIIC:
— ay/IMTOpHAs 110 BUJAM YYCOHBIX 3aHSATHIM 16
— JICKIIUH 18
— nabopaTopHbIE 28
— BHEayJJUTOpHast 3
— 3a4eT
— DK3aMEeH 3
— 3alIUTa KypCOBBIX
paboT (IMPOEKTOB)
CamocrosiTesibHas padora 59
B TOM YHCJIC:
— KypcoBas pabota (IpOeKT) —
— IPOYHE BUJIbI CAMOCTOSITEIbHON pabOThI 59
Hroro no pucumMninue 108

5 Coaep:xanue QM CIUNIAHbBI

Conep:kanue ¥ CTPYKTYpa IMCUHUILIMHBI 10 0YHOH (popMe 00yueHus
[To uToram mM3ydyaemoil NUCHUIUIMHBI OOydaronuecs cAarT dk3aMmeH. Jluc-
UIUIMHA U3y4daercs Ha 2 Kypce, B 4 cemecTpe.

CoaepskaHue H CTPYKTYPA IMCHHUILIHHBI 110 09HOH (popme 00yueHust

Buabl yuedHoili padoThl, BKJIIO-
yasi CAMOCTOSITEJILHYIO padoTy

2]
2 =
= = o
No HanmenoBanue TeMbl g = 5| CTYAEHTOB H TPY10€MKOCTh (B
n/ C YKa3aHHUEM OCHOBHBIX &= = yacax)
= E @ - -
i BOIIPOCOB 2 2 O Jlabopa- | CamocTto
& 2 Jlexumu | TopHBIE ATeTbHas
3aHSTHS pabota
Knaccuguxayus pusuxo-xumuueckux
1 purayi ¢ k-1 | 4| 2 2 6
Memo008 aHanu3a, UX polb 8 CelbCKO-




HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUH

Cemectp

Buabl yueOHoii padoThl, BKJIIO-
yasi CaMOCTOSITEJIbHYI0 padoTy
CTY/IeHTOB M TPY/10€eMKOCTb (B

yacax)

Jlexkuu

Jlabopa-
TOPHBIC
3aHATUA

Camocro-
ATENbHAs
pabora

xoszaticmeennom ananuze. TpeGoBaHus
I'OCT k ananu3y Ha OCHOBHbBIC U 3a-
TPS3HSIONINE BEIIECTRA.
Tpebosanusi  paziuuHvlx  husuKo-
XUMUYECKUX Memo008 K Npooonoo2o-
moeKke, XUMUYECKHM (popmaM U Mart-
putte. CriocoObl pa3NIOKEeHUST MPOOBI,
MIPOLIECCHI, HCIOJIb3yeMble IJIs pasfe-
JICHUST W KOHIICHTPHPOBAHHS KOMIIO-
HEHTOB MPOOKI.
[ToHsiTHE 00 AaHAMTHYECKOM CHTHAJIC B
(UBUKO-XMMUYECKUX METO/aX aHalu-
3a.  OcobenHOCMU — AHATUMUYECKUX
CUSHANI08 8 CNEeKMPAJIbHBIX, JJIeKMpPO-
XUMUYECKUX U XPOMAMoepapuuecKux
memoodax. CriocoObl perucTpaIuy aHa-
JIMTHYECKOTO CHTHAJIA.

CnexmpanbHble Memoobl aHaIUu3d, ux
Kkaraccugurkayus.  Monexynapnas ao-
copbyuonnas cnekmpockonus. W3me-
HEHWE WHTEHCHBHOCTH CBETOBOIO IIO-
TOKA MPH €T0 NMPOXOKACHUH UYEPE3 UC-
cleayeMblil pacTBop. 3akoH byrepa -
JlamOepTa - bepa 1 OTKIIOHEHHUS OT He-
ro. OnThyeckas IIOTHOCTh PacTBOPOB,
MOJIIPHBIA KO3((GUIMEHT MOITIOLICHHS.
Konopumerpuueckuii ~ aHaims,  BU-
3yalbHbIE KOJIOPUMETPBL. POTOKOIIO-
pumeTpus, (OTOIIEKTPOKOIOPUMET-
pel. Doromerpuueckue peareHTsl. Do-
ToMeTpuueckoe TutpoBanue. Judde-
PEHIMAIBHBIA (POTOMETpUUECKUI aHa-
3. Criektpodoromerpusi, criekTpodo-
TOMETPBI.

Hedghenomempuueckuii u mypououmem-
puteckuti Memoobl aHanusa.

[IK -1

Amomno-abcopoyuonHwlil cnekm-
panonvii  ananuz. IlpaBuna Yommia.
Amnmnaparypa aTOMHO-a0CcopOIMOH-
HOro aHanmu3a: VICTOYHHMKH H3ITyye-
HUS: JIAaMITBI C TIOJIBIM KaTOJIOM U BHI-
COKOYaCTOTHBIE 0€33JIeKTpOIHbIE
JaMIibl. ATOMHM3aTOpBI: IIamMsl TOpe-
KU C IIEJIEBUIHBIM COIUIOM M TpyOua-

IK -1




HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUH

Cemectp

Buabl yueOHoii padoThl, BKJIIO-
yasi CaMOCTOSITEJIbHYI0 padoTy
CTY/IeHTOB M TPY/10€eMKOCTb (B

yacax)

Jlexkuu

Jlabopa-
TOPHBIC
3aHATUA

Camocro-
ATENbHAs
pabora

Thie ieur. CriocoObl BBEICHHUS aHAIH-
3upyemMoii mpoOkl. [lomexu B aTomMHO-
aOCOpOLIMOHHON  CHEKTPOMETpUU U
crocoObl ux ycrpanenus. [IpuHnunu-
albHas cxema aTOMHO-
a0COpPOITMOHHOTO CIIEKTPOMETPA.

AMOMHO-95MUCCUOHHDIL  CNEKMPATbHBIL
ananus. Ilpunyun memooa, e2o amanu-
mudecKue XapaKxmepucmuxu u oonacmu
npumeHeHus. 3aBUCUMOCTb MEXIy WH-
TEHCHBHOCTBIO ~ CHICKTPAJIbHOW  JINHUH
OTIPEIENIIEMOTO AJIEMEHTa U €ro coaep-
aHueM B 1pobe. VcTouHnkm BO30YyX-
JICHUS CIIEKTPOB: TYrOBbIE M HCKPOBBIC
paspsibl, IIa3MaTpPOHB, IJ1aMEHa, Jia3e-
pbl. CBETOPUIBTPHI 1 MOHOXPOMATOPBI.
[Tpuemnarku n3mydeHust (1€TEKTOPHI).
Omuccuonnas gomomempus niameHu.
CrpykTypa IUIaMEHH. 3aBUCHUMOCTb
TEeMIIepaTypbl IIaMEHH OT COCTaBa Tro-
prodel cmecu rasos. JlucneprupoBaHue
aHAMM3UpyeMOl MpoObl B  TUIAMEHH.
[Tpoueccel, mpoOTEKAIOIIME B IJIAMEHH.
ITomexu B MeTOJIe SMUCCUOHHON (OTO-
METPHUH IJIAMEHU U CIIOCOOBI UX yCTpa-
Henus. [lpuHnunuanpHas cxema Iuia-
MEHHOro oToMeTpa.

[IK -1

Dnekmpoxumuyeckue mMemoovl aHanU-
3a, kaaccugukayus. Ilomenyuomem-
pus.  DIEKTPOXUMHUYECKHE METObI
aHaM3a: TOHSATUS U TEPMHUHBI. Bub
ANEKTPOAOB. AmmapaTypa MpPSIMBIX
MMOTEHIIMOMETPUUECKUX METOJIOB aHa-
nu3a.

[IK -1

Ilomenyuomempuyeckoe mumposanue.
Turel peakuuii, MCHONIB3YEMBIX B IO-
TEHIIMOMETPUYECKOM TUTPOBAHUU U CO-
OTBETCTBYIOIIIUE KPHUBBIE THUTPOBAHUS.
BpI60p MHIMKATOPHOTO 3NIEKTpOja B
3aBHCUMOCTH OT TUIIA PEAKIIUU U OIpe-
JEIIIEMOT0 MOHA.

Konoykmomempus. 3aBUCHIMOCTD JIEK-
TPOIIPOBOJHOCTH PacTBOpa OT CyMMap-
HOW KOHIIEHTpaly MOHOB B HeM. IIps-

IK -1




HaunmenoBaunune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTEeHIIUH

Cemectp

Buabl yueOHoii padoThl, BKJIIO-
yasi CaMOCTOSITEJIbHYI0 padoTy
CTY/IeHTOB M TPY/10€eMKOCTb (B

yacax)

Jlexkuu

Jlabopa-
TOPHBIC
3aHATUA

Camocro-
ATENbHAs
pabora

Masi  KoHaykromerpusi.  Cosemepbl.
OreHka COJICHOCTH MPHUPOIHBIX BOJ,
KauyecTBa BHH, COKOB U JIPYTHUX HaIMT-
KOB. KoHnoykmomempuueckoe mumpo-
eanue. KpuBble KOHIYKTOMETPUYECKO-
ro TUTPOBAHMS U peakiui HeHuTpa-
JIM3alUU U OCAXKJICHUS.

Borbmamnepomempus.  3aBUCUMOCTB
npeiensHoro Toka Aud@gy3uun oT KOH-
LEHTpAIMK  AIIEKTPOAKTUBHOTO  Bellle-
crBa. Kauecmsennoe u konuyecmeenmoe
onpeoejieHue 6ewecme npu NOMOwU
gonemamnepomempuy. Tlomsiporpadusi.
Hneepcuonnas eonvmamnepomempus
C HaAKONJIeHUEeM.

IIK -1

OcHosbl  meopuu  xpomamocpaguu.
Knaccugpukayuss  xpomamoepaghuue-
CKUX Memo008 B 3aBUCHMOCTH OT ar-
PEraTHOTO COCTOSIHUSI TIOJIBMDKHOU M
HETIOJBIKHON (a3, MO MeXaHU3MY
pasiesieHus BEIIECTB, 0 T€OMETPHU
COpPOLIMOHHOTO CII0S, MO Croco0y BBO-
na mpoObl U TIEpEMEIIeHHs XpoMaro-
rpaguUuecKrX 30H MO CJIOK COpOEHTA.
Xpomatorpadbl, UX OCHOBHBIE Y3JIbI:
Xpomarorpagudaeckasi KOJIOHKa U Jie-
TEKTOP.

IK -1

[IpakTueckue MeToabl XpoMarorpa-
¢un. la30kuAKOCTHAs Xpomarorpa-
¢us: cylmHOCTh MeToAa. Ammaparypa
IMKX. Tunsr gerextopoB. HMoH000-
MeHHasi xpomarorpadusi u e€ npume-
HEHHE B aHaju3e MOYB, yI0OpeHui,
pacTeHui. BricokoaddexTrBHas
KHJIKOCTHas Xxpomarorpadus
(BOXKX).

Hroro

18

28

59

6 IlepeyeHb y4eOHO-METOANYECKOT0 O0eceYeH sl JIsl CaMo-
CTOSITEJIbHOW PadoThl 00YYAIOIIUXCH MO JUCHUIIIIMHE

Metoauueckue ykazaHus (11 CaMOCTOSITETbHON paboThI)




1. Haymona I'. M. TexHuka BeIeHUSI XUMHUUYECKOTO dKCIIEPUMEHTa B Jabopa-
topuu / I'. M. HaymoBa, E. K. fGnonckas, E. A. KaﬁFOPO,ZIOBa. Kpacuonap:
Ky6l'AY, 2013. 80 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnlka vedenija_khimichesk
0go_ehksperimenta.pdf

2. T'aiinykoBa H. I'. TecToBble 3a1anus 1o AucuMIuinHe «MHCTpyMeHTalb-
HbIE METOJbl MCCIIEOBAHUS TOYB M PACTCHUI» JJII CAMOCTOSITETILHOM PaboTHI :
yueb. mocobue. / H. I'. TalinykoBa, U. B. [llaGanoBa. — Kpacnonap: Kyol'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. UHcTpyMeHTaNnbHbIE METOBI aHaIN3a B arpOHOMUU : yuel. mocooue / E.
A. Kaiiroponosa, H. E. Kocsnok, C. A. IlecrynoBa. — Kpacuomap : Kyol'AY,
2018. — 204 C.
https://edu.kubsau.ru/file.php/105/Instrumentalnye metody analiza_v
agronomii.pdf

4. T'aiinykoBa H. I'. MHCTpyMeHTanbHbIE METO/ABI UCCIIEIOBAHMS B arpo-
sKoJOTUH. 4. 1. DnaexTpoxuMuyeckre MeTonl : yued. mocodbue / H. I'. TalimykoBa,
. B. IllabanoBa ; mox obmiei pen. H .I'. IaiinykoBoit. — Kpacnomap : Kyol'AY,
2018. — 99 c. https://edu.kubsau.ru/file.php/105/Instrumentalnye metody
414003 vi1_.PDF

/ DoH/I OLIEHOYHBIX CPEICTB Jisl MPOBeAeHNsI IPOMEKYTOYHOM
arTecTaluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (JOPMUPOBAHNUS B
npouecce ocsoenust OITIOITI BO

Orarbl GOpMUPOBAHUS U TPOBEPKH YPOBHS
c(hOpPMHPOBAHHOCTH KOMIIETEHITUH IO TUCIIUTIIINHAM,
npakTukam B niporecce ocBoeHus OITOIT BO

Howmep cemectpa™

[1K -1 - TOTOB TPOBOUTH MTOYBEHHBIC, AT POXUMUYECKUE U arPOIKOJIOTUIECKUE HC-
CJIEOBaHUS

2,4 VY4eOHas mpakTHKa

O3HakOMHTENbHAS TPAKTUKA

Mukpobuosnorus

OO0111e€e MOYBOBECHUE

WWWIN-

OCHOBBI HayYHBIX UCCIICIOBAHUI

4,6 TexHomornyeckas mpaKkTHKa

ATrpOoro4YyBOBEJCHHE

HpOI/IBBOJICTBeHHaH ITPpAaKTHUKa

MeToabl HOYBEHHBIX UCCIEI0BAaHUN

NN OO

MeTobl arpOXUMHUYECKUX UCCIIETOBAHUIN



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/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

Homep cemecTpa*™

Orarnbl GOpMUPOBAHUS U TPOBEPKHU YPOBHS
c(hOpPMHPOBAHHOCTH KOMIIETEHIIUHN IO TUCHUILIIMHAM,
npakTukam B pouecce ocsoeHus OITIOIT BO

OHHOW pabOTHI

8 PU3NKO-XUMUYECKUE METOIbl aHAJIN3a
8 HayuHno-nccnenoBaTenbckas pabora
8 BrimonHeHne u 3amuTa BBITYCKHOM KBanA(uUKaIm-

* HOMep ceMecTpa COOTBETCTBYET 3Tany (OPMHUPOBAHUS KOMIIETEHIHH

7.2 Onucanne nokasarejie u KPUTECPUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMHCAaHHUEC IIKAJIbI OIICHUBAHUSA

[Inanupyemblie
pe3yNbTaThl
OCBOEHUS KOM-
METCHINH

YpoBeHb OCBOEHUS

HEYIOBJICTBOPHU-
TEJBHO
(MUHUMATBHBIN)

YIOBJICTBOPH-
TEJILHO
(TIOpOTOBEIiT)

XOpOIIO
(cpennuii)

OTIMYHO
(BBICOKUIT)

Ouenoynoe
CPEICTBO

IIK-1 — rotoB IIPOBOAUTH ITIOYBCHHBIC, AIPOXUMHNYCCKHUC U aI'POIKOJIOTHUYIC-
CKHC UCCIICOOBaAHUA

W 1k YpoBeHb MuHumaneHo | YpOBEHb YpoBeHb
oOLIenprHA- | 3HaHUU HW)KE | JOIYCTUMBIM | 3HAHUI B | 3HAHUU B
TbIC MCTOM- | MUHUMAJIb- ypOBEHb 3Ha- | 00beEMeE, co- | o0beMe, co-
KA IPOBEAC- | ypix tpeGo- | HMM,  JOIy- | OTBETCTBY- OTBETCTBYIO-
HUS TOYBEH- .
BAHUM, UME- | IIIEHO MHOIO | IOIIEM  TPO- | HIEM npo-
HBIX, arpo- 5
U MECT HErpyOBIX MM€ TO/I- MME TOJI-
xuvmgecknx | T MECTO erpy rpaMMe IIOJ- | TpaMMe IOJ
U arpodKOIIO- rpyOsnie OIHUOO0K TOTOBKH, JO- | TOTOBKH, 0€3
IMYCCKHUX HC- | OLIMOKH MyIIEHO He- | OIIMOO0K
CJICJIOBAHUM, CKOJIbKO HeE-
BaTh MOJIY- OLINGOK
YEHHBIE JJaH-
HBIE
U 2nk-1- IIpu  peme- | I[Tponemon- [Tponemon- [Tponemon-
MIPOBOJIUTH HUU CTaH- | CTPUPOBAaHbl | CTPUPOBAHBI | CTPUPOBAHBI
HAy4YHBIC UC- | mapTHBIX 3a- | OCHOBHBIE BCE  OCHOB- | BCE  OCHOB-
CACAOBAHUA | naq pe mnpo- | yMEHMs, pe- | HBIE yMEHHMS, | HblE yMEHHS,
o o0uienpu-
JEMOHCTPH- | IIEHBl THIIO- | PELIEHBI BCE | PELIEHBl BCE
HATBIM METO-
BaHbI - | BBIE 3a7a4u HOBHBI HOBHBI
JTKaM, 0Cy- po oc e 3a1 C | OCHOBHBIE OCHOBHBIE
IIECTBIIATH HOBHBIE YMe- | HETpyOBbIMU 3aJa4d C He- | 3aJa4yud C OT-
0000meHre 1 | HUS,, HMMENU | oluOKaMmy, rpyobIMUI JIeTbHBIMHU
CTaTUCTUYE- | MECTO  TPY- | BBINOJIHEHBI | ONTHOKAMH, Hecyuie-
CKyt0 00pa- Oble OIIMOKK | BCE 3aJaHus, | BHIIOJIHEHBI CTBEHHBIMH
Gotky pe- HO HE B NOJI- | BCE 3aJ]aHUA B | HEJIOUETAMH,
3yJbTAaTOB
HOM 00BE€ME€ | MOJTHOM O0B- | BHITIOJHEHBI
OTIBITOB,
bopmymHpo- €Me, HO He- | BCE 3a/1aHus B

BaTh BBIBOJBI.

KOTOpBIE  C

[IOJIHOM O00Bb-

TectupoBanue
Pedepar
Hoxman
KonTposbhbie
paboThI
Pacuernbie
3a1auu
Bomnpocsr u
MIPaKTUYECKHE
3alaHusl K JK-
3aMEeHy




[Mnaaupyemsbie YpoBeHb OCBOEHHUS
PE3YJIBTATBL | yeyoBTeTBOPH-| YIOBIETBOPH- Onuenounoe
OCBOEHHS KOM- S — TEIBHO Xoporto OTIMYHO CpEICTBO
HCTCHIMI | (MpypuManbHbIi) | (TOPOTOBBIi) (cpezemii) (BorcoKi)
HeJloYeTaMUu | eMe
W1 3mk-1: I[Ipu  peme- | Umeercs mu- | [Iponemon- [Iponemon-
MPOBEICHUS | HUU CTaH- | HUMAJbHBIM | CTPUPOBAHBI | CTPUPOBAHBI
Hay4qHBIX UC- | napTHBIX 3a- | HA0Op HaBbI- | 0A30BbIE HaBBIKM IIpU
CJIeIOBaHUM

10 O0mIeTpH-
HATBEIM METO-
JIAKaM,
00001IeHHs U
CTaTUCTHYEC-
CKOM 00pa-
60TKH pe-
3yJIbTaTOB
OIIBLITOB,
dbopmynupo-
BaHMS BBIBO-
JIOB.

a4 HE TIpo-
JIEMOHCTpH-
Oa-

30BbIC HAaBBI-

pOBaHbI

KH, AMEU
MECTO  Tpy-
Oble OLINOKHA

KOB Uil pe-
LIEHUs CTaH-
JapTHBIX 3a-
Jad ¢ HEKO-
TOPBIMH

HEJI04YeTaMHU

HaBBIKA TIpU
pemeHun
CTaHIAPTHBIX
3a1a4 ¢ HEKO-
TOPBIMU
HEJlI0YETaMHU

peIIeHUN He-
CTaH/IAPTHBIX
3a7a4 oe3
OIINOOK u

HEO04YCTOB

7.3 TunoBble KOHTPOJIbHbIE 33JJaHUS WJIM HWHBbIE MaTepHAJIbl, HE00XO-
AUMBbIE JISi OUECHKH 3HAHWH, YMEHUI, HABBIKOB, XapPAKTEPU3YIOLIUX ITAIbI

popmupoBanus komnereHuuii B npouecce ocsoenusi OIIOI BO

IIK-1— roToB NpoBOAUTH NOYBEHHbIE, ATPOXUMHUYECKHE U ATPOIKOJIO-
rH4YecKue uccjieI0BAHUA

7.3.1 Jlns TeKkymiero KOHTPOJIst

Tembl pedpepaToB (10KJIAI0B)
1. O6paboTka pe3ynbTaTOB IKCIIEPUMEHTAIBHBIX UCCIEA0BAaHUN (PU3HUKO-

XUMHUYCCKOT'O aHaJIn3a




2. Bribop MeToma aHanmm3a, CXeMbl U METOAUKH MMPUMEHUTEITHHO K O0BEKTY aHa-
nuza. Kpurepuu
BBIOODA, MpaBuia oTdoopa mpoo.

3. XeMOMETpUKA U INTAHUPOBAHUE IKCIIEPUMEHTA.
4. Tumel peakuuil ¥ OpraHUYECKUE peareHThl B a0COPOLIMOHHOM CIEKTPOPOoTOME-
pumu.
5. CnektpooToMeTpruuecKOe TUTPOBAHHE.
6. BrusHue paznudHbix (aKTOPOB HA TOYHOCTH IJIAMEHHO - JOTOMETPUIECCKUX
W3MEPEHUM.
7. ©IyOpUMETPHS — SKCIIPECCHBIA METOJ] ONPEIEIICHHS KaueCTBa CEIbCKOXO0351-
CTBEHHOM

MPOAYKIUU
8. DJNEKTPOXUMHUYECKHUE METOABI UCCIECAOBAHUIN B IKOJOTUHU U MMPUPOIOIOIB30BA-
HUU,

TpeOOBaHUS K HUM
9. KoHIyKTOMETpUYECKHI METO/1 OTpEeiesIeHNUs BIaXKHOCTH [TOYB U 00LIei cose-
HOCTH

MOYBEHHBIX BOJ
10. KynonomeTrprudecknil aHaau3 U €ro NPUMEHEHHUS B SKOJIOTHYECKOM MOHUTO-
pUHTE
11. AMOepoMeTpHIECKOE TUTPOBAHUE B CEIIBCKOXO35MCTBEHHOM aHAIIN3E
12. IMonsiporpaduueckre METOIbI UCCIEAOBAHUN B B IKOJIOTMUYECKOM MOHUTOPHUH-
re
13. Xpomarorpaduueckre METOIbI UCCIICIOBAHUI B aHAIN3E MUIIEBBIX MTPOTYKTOB
14. Nonnas xpomaTorpadus B aHaIu3e 00bEKTOB OKPYKAIOIEH CpeIbl
15 BoicokoaddhekTruBHAS KUAKOCTHAS XpomaTorpadus U €€ NPUMEHEHHE B aHa-
JI3€ pacTu-

TEJBHBIX P00 Ha COJIepKaHUE OPTraHUYECKUX COCAMHEHUI
16. 'uOpuaHble METO/IBI aHAJIKM3a B arpO3KOJIOTMYECKOM MOHUTOPHUHTE
17. NHHOBaMOHHBIE METObI UCCIIEIOBAHUI B arpO3KOJIOTUU
18. ABTOMaTu3aIus B arpOXUMUYECKOM aHAIIN3E
19. IIpumenenue MeroqoB PXMA B KpUMHUHATUCTUYECKON SKCIIEPTHU3E.
20. ITlpumenenne ®XMA npu pacciei0BaHUU HKOJIOTUUECKUX MPECTYIIICHUI
21. UndpakpacHas CIEKTPOCKOMHS B aHAJIN3E CEITbCKOXO03SMCTBEHHON TTPOTYK-
117051
22. Pentrenoda3oBblii 1 peHTTEHOCTPYKTYPHBINA aHATIN3 B arpOIKOJIOTUU
23. PenTreHo-(hayopecieHTHBIN aHaIu3 B aHAIN3€ OMOJOTHIECKUX O0OBEKTOB

24. NndpakpacHas CIEKTPOMETPUS B aHAIU3E OMOJOTUYECKUX OOBEKTOB



25. SIMP cnexTpockonus B pacinPpoOBKE CTPYKTYPbI CIOKHBIX OPTaHUYECKUX
BEILIECTB.

3aganus 1JI1 KOHTPOJIBbHBIX PadoT

KoHntposnbHas pabota
0 JIEKTPOXUMHUYECKUM METOJIaM aHan3a

1. Paccunraiite konuenTpauuto pactopa HCI, ecnu mpu koHIyKTOMETpHUE-
ckoM tutpoBanuu 50 mi atoro pacteopa 0,011 pactBopom NaOH Obutu momyueHsl
CJIEyIOIlKE JaHHbIE!

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

2. HampsikeHue BOJOPOAHO—KAJIOMEIBHOM TalibBaHMYeckou 1enu npu 28 °C
pasHo 0,580 B. Beruucnure KOHIIEHTpaKO HOHOB Bojopoaa u pH pactsopa.

3. Kakue »snexkTpoAbl HCHOJB3YIOT [Js1 ONPEAEICHUS OKUCIUTEIbHO-
BOCCTAHOBHUTEIBHOIO MOTEHIMANIA TOYBEHHON BBITSIKKU? COCTaBbTE CXEMY rallb-
BAHUYECKOM 1IETH, YKAKUTE PEaKTUBBI, 000PYAOBAaHUE U ATaIlbl PAOOTHI.

KoHnTtposbHas padorta
O CTIEKTPATBHBIM METOJIaM aHaln3a

1. AToMHO-a0COpOIIMOHHBIN CMIEKTPATIBHBIM aHATU3 MOYBEHHOMW BBITSKKH JISI
omnpenenenus noaBwkHbIX ¢popm ceuHIA (1), Mmeau (1), muHKa: CyIHOCTH METOIA,
000pyZ0BaHUE, XO/1 BHITIOJTHEHHS paOOTHI.

2. Bwi6op cBetodunbTpa npu GoToOMETpUUESCKOM ONPENEeICHUN MapTaHIia.

3. Jlnga mocTpoeHusi TpagyupoOBOYHOIO rpaduka mpu TypOUAUMETPUYECKOM
OIPEJENIEHUH XJI0pa B BOJE MOJYUYEHBI CIETYIOLINE TaHHbIE:

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

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

KontponbHas pabota
0 XpoMaTorpauuaeckuM MeTOo/IaM aHau3a

1. OnummTe MeToAMKY NMOAroTOBKM aHuoHUTa AB-17 k pabGote. UTo Takoe
coneBast popma nonura? Kak nepeBecTr aHHOHHUT B XJIOPUIHYIO Gpopmy?



2. Ilpu pazneneHuu pTyTH, KaAMUs U MEIH HA MEIUTI0I03€¢ KO HUITMESHTHI
JBH>KCHUS OKA3aJIUCh CIEAYIOIIUMU:
Rf (Hg)=1,00 R¢{(Cd)=0,82 Rg(Cu)=0,92.
Haiiti myTu 1BM>KEHUS KaXA0T0 MOHA, eclid PpoHT droeHTa 15 cm. M3o6pa-
3UTE XpPOMATOrpaMMy, YKa3aB Ha HEW MOJOKEHUE KAXKIOrO HOHA.

3. Kakoii raz-Hocutenb HanOoJiee MMPOKO MPUMEHSIETCS B Ta30BOM XpOMaTo-
rpapuu?  Ilosicuute, mouemy. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTHKY HCIIONb-
3YEMBbIX I'a30B-HOCUTEJIEH.

TecTbl

BapI/IaHT TCCTOBOTIO 3a/IaHNA, OXBATBIBAIOIICTO BCCh KYPC IMPUBCIACH HUKC.
1. Cpennee 3HaueHue U3MeEpsIeMON BEIHMUUHBI OIpeenseTcs o Gpopmyse:

P 2
a)S; = V2 — x)2,

o ;
6) X =24,
n
B) Sx:\/_ﬁ .
2. OTKIOHEHHE OT CpeAHEro apru(pMETHIECKOro (a0CoMoTHAs OMKOKa) ONpeIesieTcs o
dbopmyre:
a) di =Xi—X;
0) X = Xx; ;
B) Sy = j—ﬁ .
3. Cpennee OTKIOHCHHE OTIPEACIISETCS IO (hopMyIie:

a) di: Xi-X
0)dep = ————
B) 0oy =+ = ("; 2
4. Cpennsisi KBaipaTU4YHas oIMOKa U3MEPEHUS OTpeensieTcs o GopMmye:
_ L Zxi—x),
a)deyp ==+ :
0) di = Xj-X ;
/ —x)2
B) Si = —iZ(XL x) .

n
5. ducnepcus cpenHeﬁ KBaJPaTUYHOU ompeensieTcs o Gpopmyiie:

a) Sx= \/—1
0) Sx=Si ;
B) dgp= +
6. I'pyboe oTKIIOHEHHE ompeienseTcs 1o Gpopmyie:
a) di = Xj-X
0) dcpm>3Sx;
b
B) Ao = £ =00
7. BeposiTHast OTHOCHUTEINIbHAS TIOTPEITHOCTD OMPEEseTCs 1o GopMyIie:
8. Metoapl aHann3a, B KOTOPBIX UCMHOJIB3YIOT PEAKIIMKA HENTPAIN3alui, OKACIUTEIbHO-
BOCCTaHOBUTEJIbHbBIE, KOMILJIEKCOOOPA30BaHMsI Ha3bIBAIOTCS:
a) pu3nYeCKUMH;

0) MHCTPYMEHTaJIbHBIMU;
B) XUMUYECKUMHU

Z (x;— x)

2 (xi—x)




9. MeTozp! aHaIM3a, OCHOBAHHBIE HA UICHTH(UKAIINN SMUCCUOHHBIX UM a0COPOIIMOHHBIX
CIEKTPOB HCCIIETyEMOr0 BEIIeCTBa Ha3bIBAIOTCA:

a) CIIEKTPaJIbHBIMU;

0) IECKTPOXUMHYECCKUMU;

B) XpOMaTorpagpuuecKuMH
10. Mertoap! aHanu3a, OCHOBaHHBIE HA PETHCTPALIMH SJIEKTPOXUMHUUECKHUX MTapaMeTPOB OIpeie-
JSIEMOTO BEIECTBA Ha3bIBAIOTCS:

a) CIIeKTPaJIbHBIMU;

0) DIIEKTPOXUMUYCCKUMU;

B) XpoMarorpaduaecKumMu
11. B ocHOBE MOTEHIIMOMETPUUYECKOTO METO/1a AHAJIN3A JICIKHUT:

a) perucTpanus MEKTPOAHOr0 MOTEHIIMAIA UK HAIIPSHKEHUS B LICTIH;

0) perucrpanus KOJIUYECTBA AIEKTPHUUECTBA, U3PACXOIOBAHHOTO MIPH BBIJICIICHUH Bellle-

CTBa B MPOIIECCE AIEKTPOIIN3A,

B) PETUCTpAIs YACIHHOHN 3JEKTPUIECKOI MPOBOJIUMOCTH MITH COTIPOTUBIICHUS
12. MeTo1, OCHOBaHHBIM Ha ONIPEICIICHUN COJICPKAHHUS BEIIECTBA B aHAIIM3UPYEMOU TIpode 1o
BEJIMYMHE €€ FIEKTPUIECKOH MPOBOAUMOCTH HA3BIBACTCS:

a) KYJIOHOMETPUYECKUM;

0) KOHAYKTOMETPUICCKUM;

B) CIIEKTPAIbHBIM
13. MeTox, B OCHOBE KOTOPOTO JISXKHUT U3MEPEHHUE MOTEHIMANIA SJIEKTPOIa, TOTPYKEHHOTO B
aHAIM3UPYEMbIH PacTBOP, HA3BIBACTCS:

a) KOHJAYKTOMETPUUIECKUM;

0) KyJIOHOMETPUYECKHM;

B) IOTEHIIMOMETPUICCKIM
14. Metona, n3y4aromuii 3aBUCUMOCTb CUJIbI AU GY3HOHHOTO TOKA OT HAJIaraéMoro Ha AJIEeKTPO-
XUMHYECKYIO STYEHKY BHEITHETO HANPSHKEHHS TTPU IIPOBEICHUH MPOIECcca AIIEKTPOIIN3a, Ha3bIBa-
eTcsl:

a) BOJIbTAMIIEPOMETPUIECKUM METO/IOM;

0) monsporpaguIecKuM METOI0M;

B) CIIEKTPATHLHBIM METOJIOM
15. BennuuHa, paBHasi OTHOIICHUIO U3MEHEHUS aHATUTUYECKOTO CUTHANIA K U3MEHEHUIO KOH-
[EHTPAINU OTIPEIEIIIEMOT0 KOMITOHEHTA Ha3bIBACTCS:

a) KO3 PUIMEHTOM NPETOMIICHHUS;

0) k03P PUITMEHTOM TOTPEIIHOCTH;

B) K03()(PUIIMEHTOM YyBCTBUTEIbHOCTH
16. MuHHMaIbHOE CO/IepKaHNe OTpPEeAeIeMOTr0 KOMITOHEHTA B aHAIM3UPYEMOH Tipo0e, KOTopoe
MOYXET OBITh OOHAPYKEHO JTaHHBIM METOJIOM C 331aHHON BEPOSTHOCTBIO XapaKTepU3yeTcs:

a) KOHIIEHTpAIIMel BEIIeCTBa;

0) npeznenoM oOHapyKEHHUS;

B) KO3 PUIIMEHTOM UyBCTBUTEIBHOCTH
17. s u3MepeHus peloKC-MOTeHIIMaNa B Ka4eCTBE MHIUKATOPHOTO UCIIOIb3YETCs SIEKTPOL:

1) aTIOMUHHUEBBIH;

2) BOAOPOTHBIIA;

3) MIaTHHOBBINM;

4) xKene3HbIN.
18. CTEeKISTHHBIN JIEKTPOI, JUTUTEIILHOE BPEMSI BBIJICp>KaHHBIN B BOJIE, 00J1a1aeT BOJOPOHOU
bynkuueit u ucnonp3yercs g u3Mepenus pH 6e3 1ononHUTENbHON 00paboTKU B cpeax:

1) HEHTpaIbHBIX;

2) CUITBHOKHCITBIX;

3) CUITBHOIIICIIOYHBIX;

4) HeT BEpHOT'O OTBETA.



19 Ilepen npoBeneHNEM N3MEPEHUH CTEKIITHHBIHN JIEKTPO]] KAIMOPYIOT IO ... PAacTBOpPaM.
20. Ilepen skcrmyaTalel THAMKATOPHBIN IAPUK CTEKIITHHOTO 3JIEKTPO/a BHIMAYHUBAIOT B:

1) 0,11 pacTBOpE CONSTHON KUCIOTHI;

2) 0,11 pacTBOpE MIEIOYH;

3) pa3baBIeHHOM PacTBOPEXJIOpUIA HATPHS;

4) KOHLEHTPUPOBAHHOM PACTBOPE XJIOPUJIA HATPUSI.
21. IloTreHMOMETPUYECKUI aHAIN3 HE UCIIOJIb3YETCSl B arpOXUMUU U ITOYBOBEECHUH IS OIpe-
JICTICHUS:

1) oOmiei KUCIOTHOCTH ITOYBEHHBIX PACTBOPOB;

2) HUTPAT-MOHOB B IOYBEHHOU BBITSIKKE;

3) conmepxaHusi HOHOB KaJbLIUs;

4) coaepkaHus MOHOB aMMOHHS, KaJIusl.

22. PacTBOpHI cO 3HaueHussMU pH, paBHbIMU:
1. 1.68;2. 4.01;3. 6.86;4. 9.18; Ha3BIBAIOTCH ... ...evvvvnnnnnnn.
23. [loTeHuuman mIaTHHOBOTO AJIEKTPO/Ia 3aBUCUT OT:
1) KOHLIEHTpalMu HOHOB BOJIOPO/IA;
2) COOTHOIIEHUS! KOHIICHTPAIIMN OKUCICHHON U BOCCTAHOBIIEHHOU (POpPM ompeensieMoro
BELIECTBA;
3) KOHIIEHTpAIlMU OKHCIEHHOW (hOPMBI BEIIECTBA;
4) KOHIIEHTPAIIUN BOCCTAHOBIIEHHON ()OPMBI BEIIIECTBA.
24. MetogamMu KOHIYKTOMETPUH MO>KHO aHAJIM3UPOBATh TOJIKO BEIECTBA, SBIISIOIINECS:
1) nusnexTpukamu;
2) BNEKTPOIUTAMU;
3) BBICOKO-MOJIEKYJIIPHBIMY;
4) KOJIJIOWTaMH.
25. B sueliky ¢ 37€KTpoJaMH MOMEIIAIOT aHaIU3UPYEMBINA pacTBOp, AYEiKy OMEIIAt0T Ha Mar-
HUTHYIO MEUIAJIKY U TUTPYIOT MIPH:
1) KOHAYKTOMETPUY;
2) mpsIMO KOHIYKTOMETPUU;
3) KOHAYKTOMETPUYECKOM TUTPOBAHUU;
4) NOTEHIIMOMETPHH.
43. B MeToJie KOHIYKTOMETPUUYECKOIO TUTPOBAHUS HE UCTIONb3YIOT PEAKIUIO:
1)uzoromHoro oOMeHa;
2)HeUTpanu3aluu;
3)ocaxkIeHHUS;
4) KOMIUIEKCOOOpa30BaHUS.
26. CymHOCTh KOHIYKTOMETPUUECKOTO METOA aHATIN3a 3aBUCHT OT
a) pa3IMYHOM CIIOCOOHOCTH BEIIECTBA K COPOIUY;
0) IpUHIIMIIA U3MEPEHUS FITEKTPOIIPOBOIHOCTH;
B) M3MEPEHHUs yria BpalleHHUs
27. IlpsaMast KOHIYKTOMETPHsI OCHOBAaHA Ha
a) HENoCpeJACTBEHHOM M3MEPEHHUH AJIEKTPOIPOBOIHOCTH UCCIIEyEMOTO PACTBOPA;
0) ompeniesIeHUuH co/IepKaHMsI BELIeCTBA M0 BPEMEHHU TUTPOBAHMS;
B) M3MEPEHUH yIJia BPAIIEHUsI IJIOCKOCTU MOJISPU30BAHHOIO CBETA
28.Touka PKBUBAJIEHTHOCTHU NPU KOHAYKTOMETPUYECKOM TUTPOBAHUU OIIPEEIAETCS:
a) M0 PEe3KOMY U3MEHEHHIO 3JIEKTPOIIPOBOJHOCTH U COITPOTUBIICHHS B PaCTBOPE;
0) 0 U3MEHEHUIO COJIePKAHNUS BEIIECTBA B PACTBOPE;
B) IO PE3KOMY U3MEHEHHUIO COMPOTHUBIIEHUS B PaCTBOPE
29. Y aenbHast 371€KTPOIIPOBOIHOCTH 0003HAYAETCS:
a)C
0) 1



B) X

30. Eaunnna n3mepeHus yaelbHON 3JE€KTPOIIPOBOAHOCTH:

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

31. BoapTamnepomMeTpudecKuil METO] aHAJIM3a OCHOBAH Ha:

3L

1) u3MepeHnH KOJIU4eCTBa IEKTPUIECTBA;

2) ruaposuse;
3) MCII0JIb30BAaHUH SIBJICHUS NOJSPU3ALUN MUKPOIEKTPOIa, NOJyYeHUH U UHTEepIIpeTa-

WU MOJIAPU3ALUOHHBIX KPHUBBIX;

4) u3MepeHuu EKTPUUECKON IPOBOJAUMOCTH PACTBOPOB.

[TpeumymectBo criekTpodoroMerpun nepes; (PoTOKOIOPUMETPUEH COCTOUT:

1) B cnekTpodoTomMeTpun He TpedyeTcsi CTporoe coOoieHue nocTosHcTBa pHananusu-

pyeMoro pacTBopa;

2) ciektpooToMeTpust 0OecIieunBaeT 00see BBICOKYIO YyBCTBUTEILHOCTh U TOYHOCTh
ONPEICIICHHUIA;

3) B criekTpodoToMeTprn He TpeOyeTcss U30bITOK J0OABISEMOTO peareHTa,

4) B cieKTpopOTOMETPHH HE TPEOYETCs KOIMUYESCTBEHHOTO TIEPEBO/Ia OIIPEACIISIEMOTO
KOMIIOHEHTA B CBETOIOIJIONIAIOIIEE COSTUHEHHE.

32. ®oToMeTpUUECKHNE METO/Ibl aHAIN3a OCHOBAHBI:

1) Ha n30MpaTENTLHOM MOIJIOLIEHUH CBETAa PACTBOPAMH aHAIU3UPYEMbIX
COCIMHEHU;

2) Ha OTPa’KEHUH CBETA PACTBOPAMHU AHAIM3UPYEMBIX COEAMHEHMUI;

3) Ha cBEUEHUH, BbI3BAHHBIM IIEPEXO0JIOM 3JIEKTPOHA B BO30YXAEHHOE COCTOSIHUE;
4) Ha U3ITy4YEeHUH aTOMOB, COJIEPIKALIMXCS B aHATU3UPYyEeMOM oOpasiie.

33. MoJisipHbIil TOKa3aTeb MOTJIOMICHHS HE 3aBUCHUT:

1) oT mpupoabl BEIIECTBA;

2) OT JJIMHBI BOJIHBI MOTJIOMIAEMOT0 CBETA;

3) OT KOHIIEHTPAIIMHU PACTBOPA MOTJIOMIAIOIIETO CBET COCTUHEHHS;
4) OT cTeneH! MOHOXPOMATUYHOCTH TOTJIOIIAEMOTO CBETA.

34. CnexTpodoTOMeTpHUECKUI METO]T aHAJIN3a OT (POTOKOIOPUMETPUUECKOTO METOAA OTJINYa-

CTCA:

1) cnexTpooTOMETpHUECKU aHAIN3 OCHOBAH Ha MOTJIOMIEHUH MOJIM-XPOMATHYCKOTO

CBETa;
2) creKTpopOTOMETPUYECKUI aHAJIN3 OCHOBAH Ha MOIJIOIIEHUHMOHO-XPOMAaTHYECKOTO
CBETAa;

3) HuueMm;

4) B cieKTpo(hOTOMETPUUECKOM aHAIN3€e 00XOAATCs 0€3 NCIOIb30BaHUS
CBETOQWIBTPA WIX MOHOXPOMATOPA.

35. CnexTpsl NOMJIOMIEHHUS - 3TO:

1) rpaduyeckoe n300pakeHUE MOTIIONIAEMOM CBETOBOM SHEPTHH I10 JUTMHAM BOJIH;
2) rpaduueckoe U300pakeHUE pacpeIeIeHUs U3IIy4aeMOi CBETOBOM SHEPTUH O JU-

HaM BOJIH;
3) rpaduyeckoe U300paKeHNe paclpeIeieHNs KOHIIEHTPALIMU ONPEAETsIeMOro Belle-

CTBa I10 AJIMHaM BOJIH,
4) rpa(bﬂqecxoe I/I306pa)KCHI/IC pacnpeaAciICHUA TOJIIUHBI CBETOMMOTIOMIAOMICTO pac-

TBOpAa MO JJIMHAM BOJIH.

36. UHTEHCUBHOCTH ITOJIOCHI TOTJIOIICHUS, XapaKTCpU3yeMasad 3HAYCHUEM €, 3aBUCHUT OT:

1) BpemeHHu npeObIBaHUS YaCTHUIIBI B BO30YKICHHOM COCTOSTHUY;

2) yucla NOrJOLAIIUX YacTHUIL;
3) BEpOATHOCTH MEpPEX0/1a BAJICHTHOTO 2JIEKTPOHA U3 OCHOBHOT'O B BO30YKAEHHOE CO-

CTOSAHHUC,



4) 3aceneHHOCTH YPOBHSI 2JIEKTPOHAMH, UCXOIHOTO JIJIsl 3TOT0 IEPEX0/1a;
37. Pa3MmepHOCTH MOJIIPHOTO KOA(DPHUITMEHTA TTOTIIOMICHHUS :
1) 1 * Mo * cM
2) e momp™ e oM
3)me momb ™ e em™
4) 11 * MOJIb * em?t
38. Merox 106aBOK UCTIONB3YIOT:
1) nnst ycTpaHeHHs MEIIAOIIErO BIUSHHS TOCTOPOHHUX MPHUMECEH;
2) 15 oTpeIeIeHs] BBICOKUX KOHIICHTPALIHIA;
3) B city4ae HecOOII0AeHHSI OCHOBHOT'O 3aKOHA CBETOIOTIIONICHUS;
4) nns onpeeneHuss HU3KUX KOHIICHTPALIUMA.
39. MonHoxpomaTopoM (aHaJIM3aTOPOM YaCTOTHI ) B IPUOOPAX, UCTIONB3YEMBIX B CIIEKTPO(OTO-
METPUH, MOTYT CIIY)KUTh:
1) doroanemenr;
2) uH3a;
3) cBeToUIBTP;
4) nmpusma.
40. MoHoxpomatopom (aHanu3zaTopom 4acToTel) B hotomerpe KDK-2 ciyxwur:
1) boTosnemenrT;
2) nuH3a;
3) cBeTopUIIBT;
4) mudpakIMOHHAs pelIeTKa.
41. Ilpu coOar0aeHMM OCHOBHOI'O 3aKOHA CBETOIOTJIONIEHHUS 3HaUEHUE TAHT'€HCA YTJIa HAaKJIOHA
npsimoii D ot ¢ 3aBUCHT OT:
1) nuamna3oHa KOHLEHTpaLUi;
2) 3Ha4YeHHs MOJISIPHOTO MOKa3aTels MOTJIONICHHUS,
3) TOJIIMHBI MOTJIOIAOIIETO CIIOS;
4) He 3aBUCHUT OT IEPEUYUCICHHBIX (aKTOPOB.
42. ®OTO’JAEMEHT — 3TO YCTPOWCTBO, KOTOPOE:
1) paccenBaeT CBETOBOI MOTOK;
2) npeobpaszyeTr CBETOBOM MOTOK;
3) oTpaxaeTr CBETOBO MOTOK;
4) morjou@aeT cBETOBOM MOTOK.
43. Mouekyibl BellecTBa B KOHJIEHCUPOBAHHOM COCTOSIHUM UMEIOT:
1) crnexTp ¢ MUPOKO MOJIOCOH;
2) nuHeHuaThlil CrieKTp;
3) CIleKTp ¢ TOHKOM CTPYKTYPOU Ha OCHOBHOM MOJIOCE;
4) ciyIONIHON CHEKTP.
44. DMUCCUOHHBIN CIIEKTP aToMa MPEICTABIISIET COOOM:
1) HaGop y3KMX JIMHUIA;
2) Habop MUPOKUX TOJIO0C;
3) KOMOMHALINIO Y3KHX TOJIOC U IMIUPOKUX JTHHHIA;
4) HenpephIBHYIO KPUBYIO C MAKCUMYMaMHU.
45. AHaNIUTUYECKUM CUTHAJIOM IIPY MPOBEIEHUH Ka4eCTBEHHOI'O aTOMHO - SMHUCCHOHHOT'O aHa-
Jn3a SBISETCS:
1) AIMHBI BOJH CTIEKTPaIbHBIX TUHUM;
2) UHTEHCUBHOCTb CHEKTPAIBHBIX JIMHUM;
3) mmpuHa CIEKTPaIbHBIX JTUHUMN;
4) paccTosTHUE MEXITy CIIEKTPaTbHBIMH JTHHASMHU.
46. DMHCCHOHHBIN CIEKTP aTOMOB KaKOI'0 3JIEMEHTA COAECPKUT OOJIbIIIEee YHUCIIO IMHHIMA:
1) nutus;
2) HaTpus;



3) cTpoHIIUS;
4) xxenesa.
47. HarpeB ananu3upyemMoro oopasiia 0 BbICOKOM TeMIlepaTypbl B METOJI€ aTOMHO-
SMUCCHUOHHOH CIIEKTPOCKOIHUH HUCIIOIB3YETCSI:
1) ToNbKO AJI €ro aTOMU3ALINH;
2) TOJIBKO 11 MIOHU3AIMH aTOMOB;
3) TonbKO A7 BO30YXKACHUS aTOMOB;
4) Ui aToOMH3aIUK C MTOCIEAYIOEeH HOHM3aluel aTOMOB.
48. AHAIUTUYECKUM CUTHAIIOM IIPH MTPOBEICHUH Ka4eCTBEHHOTO aTOMHO - a0COPOIIMOHHOTO
aHaJIM3a SIBIIAETCS:
1) MIMHBI BOJH CHIEKTPaIbHBIX JIMHUI;
2) UHTEHCUBHOCTD CHEKTPAIbHBIX JTUHUML;
3) mMpuHa CIEKTPaIbHBIX JIMHUM;
4) paccTosiHUE MEXKIY CHEKTPAIbHBIMU JTUHUSMHU.
49. CrieKkTpanbHyI0 JIMHHUIO, BOSHUKAIOIIYIO IIPU UCITYCKaHUH, HAa3bIBAIOT
50. AHaTUTUYECKUM CUTHAJIOM IPU MPOBEACHUU KOJTHMUYECTBEHHOTO aTOMHO-IMUCCHOHHOTO
aHaJIM3a SBJIAETCA:
1) nMHBI BOJIH CHEKTPATbHBIX JTUHUM;
2) NHTEHCUBHOCTb CIEKTPAJIbHBIX JIMHUM;
3) muMpHHA CIIEKTPAIbHBIX JTMHHIA;
4) paccTosiHHUE MEXIY CIEKTPaIbHBIMU JIMHUSIMHU.
50. B ocHOBE KOTMYECTBEHHOT'O aHAIM3a METOJI0M (POTOMETPUU TUIAMEHU  JISKUT YpaBHEHHE:
DI =lJc; 2) | = lpec;
3) I =0ec”; 4) | = l/gec.
51 YTBepxkaeHue, COOTBETCTBYIOIIEE TIEPBOMY MTPaBUITY Y OJIIIIA:
1) u3ny4yeHre UCTOUYHUKA JJOJHKHO TOYHO COOTBETCTBOBATH JIJIMHE BOJIHBI aHAIUTHYE-
CKOM CHEKTPAJIbHOW JINHUU;
2) UCTOYHUK U3ITy4EHUS JOKEH UMETh JIMHEHYAThIi CIIeKTp;
3) UCTOYHUK M3IIYYCHHS TOHKEH UMETh CIUIONTHOM CIIEKTD;
4) muprHa CIEKTPATbHON JMHUH UCTOYHUKA JOJDKHA OBITH BIBOE YK€ IIMPUHBI TUHUH
OTIpe/IEIIEMOr0 JIEMEHTA.
52. YTBepKIeHHE, COOTBETCTBYIOIIEE BTOPOMY MPABUILY Y OJIIIA!
1) mMprHa CIeKTPaIbHON JTHHUKM UCTOYHHKA J0JDKHA OBITh BIBOC YK€ IIUPHUHBI TUHUN
OIIPEAEIIAEMOr0 JIEMEHTA,
2) UCTOYHUK MU3IIYYCHHS JOJKEH UMETh JIMHEHYAThIN CIIEKTP;
3) UCTOYHUK U3TYUYCHHS TOJDKEH UMETh CIIJIONTHON CIEKT;
4) u3ny4yeHue UCTOUYHUKA JIOJHDKHO TOYHO COOTBETCTBOBATH JJIMHE BOJIHBI aHAJIUTUYE-
CKOW CHEKTPAIIbHOW JIMHUM.
53. Meron AAC ocHOBaH Ha:
1) u3MepeHnH MOTIONIEHUS! PE30HAHCHOTO U3JIyUeHHUsI aTOMaMH OTPEAeINieMOro dJe-
MEHTa;
2) U3MepeHUN UHTEHCUBHOCTH U3ITy4€HUs CBETa BO30YK/IEHHBIMHU aTOMaMH;
3) u3MepeHUH UHTCHCUBHOCTH M3JTy4EHHUs CBETAa HOHU3UPOBAaHHBIMH aTOMaMU;
4) u3MepeHNH UHTEHCUBHOCTU U3NTyYEHUS CBETA HOHHU3HPOBAHHBIMU MOJIEKYJIAMHU.
54. KpuBas, m3zo0pakarmomias 3aBUCHMOCTb KOHIEHTPAIlUM COETWHEHUMN, BBIXOISIIINX U3
KOJIOHKH C TIOTOKOM TOJIBUKHOU (pa3bl, OT BpEMEHH C MOMEHTAa Hauala pa3JielIeHus 3TO

55. B ocHOBe pa3jiesieHus METOAaMH aJICOPOLIMOHHOM XpoMaTorpaduu JIeKHT:
1) ancopOmus;
2) abcopOrus;
3) copOrusi;
4) necopOrus.



56. ®usnueckas aacopOuust OT XUMUIECKOU OTITUIACTCS. . .
1) BBICOKUM TETIOBBIM 3P (HEKTOM U HEOOPATUMOCTHIO;

2) BBICOKMM TEIUIOBBIM Y(PPEKTOM B 00paTUMOCTHIO;
3) HEBBICOKHUM TEIJIOBBIM 3(PHEKTOM U HEOOPAaTUMOCTHIO;
4) HEBBICOKHM TEIUIOBBIM 3(pPeKTOM 1 00paTUMOCTHIO;

57. PaznuuHasi cCHOCOOHOCTH BEIIECTB K aJCOPOLIMU UCTIONb3YeTCs B
1) monsiporpadumu;
2) Tomorpaduu;
3) penrreHorpadumy;
4) xpomarorpaduu
58. BemiecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOINT Pa3/ieIeHue U KOHIIEHTPUPOBaHHUE aHa-
JU3UPYEMBIX BEIIECTB B METO/Ie XpoMarorpaduu, Ha3bIBaeTCS:
1) copOar;
2)copOTuB;
3)copbeHT;
4)3711I0€HT
59. B razoxuakocTHOM XxpomaTorpaduu HEMOABMKHAS U MOJBUXKHAs! pa3a COOTBETCTEHHO:
1) CopOeHT — ra3, JIF0eHT-Ta3;
2) CopOeHT — ra3, 3II0eHT-KUIKOCTh;
3) CopOEHT — KUIKOCTh, IIFOCHT-Ta3;
4) CopOeHT —KHJIKOCTb, HIFOEHT —KHUJIKOCTb;
60. IIpoOy HenpepbIBHO N100ABISIOT B CUCTEMY IIpU XpomaTorpaduu
1) BeiTecHuTenbHOM;
2) OpoHTAIbHOM;
3) DtoeHTHOMT;
4) Bce BapuaHThI

7.3.2 OnieHOYHBbIE CPeACTBA JJIs POMEKYTOYHOI0 KOHTPOJISI 10 KOMIIe-
TeHuuu [IK-1 — roroB npoBoaAMTH NMOYBEHHbIE, ATPOXUMHUYECKHE U aT-
PO3KOJIOTHYECKHUE UCCIIeI0BAHNS

Bomnpocs! k 3k3amMeHy

1. Kakue MeTo/pI aHan3a UCTIOIB3YIOT B KOHTPOJIE 3arpsi3HEHUS TI0YB, BOJIBI,
Bo3nyxa? KakoBbl mpeumytiiecTBa GU3NKO—XUMHUECKUX METOJIOB aHaIU3a?

2. JlaTh omnpesiesieHue MOHSATUI: aHATUTHYECKUN CUTHAII, TPUHIIUI METO/Ia.

3. YKaxxuTe OCHOBHBIC METPOJIOTUUECKHUE XapaKTEPUCTUKA UHCTPYMEHTAIBHBIX
METOJIOB aHaJIN3a.

4. Kaxkas cymecTByeT B3auMOCBS3b MEXIYy BOCITPOU3BOANUMOCTBIO M MPABHIIBHO-
CTBIO METOJ1a aHaIn3a?

5. UTto Takoe 4yBCTBUTEIBHOCTh METO/1a, KOI(PHUIIMEHT perpeccuu?

6. Ilepeuncnure OCHOBHBIE CTAAUN XUMHUUYECKOTO aHanu3a. Kak oHM BIMSIOT Ha
TOYHOCTh aHaiIu3a?

7. Buael u uctounuku ommbok. Kakum 06pazomM MOKHO YMEHBIITUTh CITydaiHbIC
omuoOKu?

8. Kakue npuurHbI BbI3bIBAIOT CUCTEMATUYECKHE MOrpemHOCTH? Kak nX MOXXHO
YCTPaHHUTH?

9. B uyeM CymHOCTh CTATUCTUYECKON 00paOOTKM PE3yIbTaTOB aHaIu3a?



10. Yo Takoe cpeaHee KBapaTUIHOE OTKIIOHEHHE EMHIUYHOTO pe3yibTrara? Yto
TaKoe JUCIEPCHs CpeIHEN KBaJAPATUYHOM OIIMOKH, KaKasi B3aUMOCBSI3b €€ C Tpy-
Ooi ommoOKo?

11. Tlepeuncnure cnocoObl pacueTa OTHOCUTEIBLHOM MOTPEITHOCTH.

12. CymHOCTh MeTO/Ia TPaayHupOBOYHOIO Irpaduka’?

13. Knaccudukaius 31eKTPOXUMUUECKIX METOJ0B aHAJIN3A.

14. CymHOCTh TOTEHIIMOMETPUYECKUX METOJIOB aHAIN3A.

15. DnexTpoJHBINA MOTEHIIMAT, MEXaHU3M €T0 BOSHUKHOBEHHSI, (PaKTOPHI, BIHSIO-
M€ HAa €r0 BEJIUYUHY.

16. Uto Takoe AMeKTpoXuMUYeCcKas siuelika, rajibBaHn4deckas mnenb? [Ipusenure
PUMEDBI.

17. Busipl 31€KTPOIOB B 3aBUCUMOCTH OT AJIEKTPOAHOM pEaKIUU.

18. Kakue 31eKTpo/ sl Ha3bIBAIOT AJIEKTPOJIaMU CPAaBHEHUS U UHAUKATOPHBIMU
anekTpogamu’? Kakue TpeOoBaHus NPEAbSBISIOT K HUM?

19. Busibl HHAUKATOPHBIX AJIEKTPOJIOB, UCTIOJIB3YEMBIX B arPOXUMHUYECKUX HCCIIe-
JIOBAHUSX, UX METPOJIOTUYECKHUE XapaAKTEPUCTUKHU.

20. Kakue Bubpl M3MEPEHUI pa3anyatoT B IOTEHIUOMETPUN? YKaXKUTE CYyIIHOCTb
uX U 00JaCTh IPUMEHEHHUS.

21. JIns xakux 1eneil NnpuMeHs 0T IOTEHIMOMETPUYECKHUI aHaIn3 B arpOXUMUU U
MMOYBOBEJICHUU?

22. B yeM CyIHOCTh MOTEHIIMOMETPUYIECKOTO TUTpoBanusa? Kakue nHaIuKaTopHbIe
AIIEKTPOJIbI MPUMEHSIOT B MOTEHIIMOMETPUYECKOM KHUCIOTHO-OCHOBHOM TUTPOBa-
HUAN?

23. MeTtoabpl MOTEHIIMOMETPHUUECKOTO TUTpoBaHus. KpuBbie THTpOBaHMS.

24. TlpuHiunuanbHbeie cxembl pH-MeTpoB, HOHOMEPOB.

25. TlonsATUs 1 TEPMUHBI IOJSIPOrpadun: CyIHOCTh METO/Ia, MHAUKATOPHBIN JIEK-
TPOJI, HOTEHLMAJI PA3JI0KEHHUSI, OJSIPU3ALUS AIEKTPOA.

26. [Tonaporpamma, ee OCHOBHbBIE XapaKTEPUCTUKH.

27. Bunel noasiporpa@uyeckux METOI0B aHAIH3a.

28. luBepcuOHHAsI BOJIBTAMIIEPOMETPHS: CYLTHOCTh, BOJIbTaMIIEpOrpaMMa U €€
XapaKTEPUCTHUKHU.

29. Metops! onpesiesicHrs KOHIIEHTPAIlUK BEIIECTB B MOJIIporpaduu, MHBEPCHOH-
HOU BOJIbTAMIIEPOMETPUHU.

30. IIpuHIIMNIMAEHBIE CXeMBI TTOJIsIporpada, BOIbTaMIIepOMETPUIECKOTO aHaTN3a-
TOpaA.

31. B yem CymHOCTh KOHAYKTOMETPUH?

32 Knaccuduxarus KOHIyKTOMETPUIECKIX METOJIOB aHAIN3a.

33. Ha uem ocHOBaHO KOHAYKTOMETpUuueckoe TuTpoBanue? [lepeunciure ero no-
CTOMHCTBA W HEJIOCTATKHU.

34. Buspl KpUBBIX KOHIYKTOMETPUUYECKOTO TUTPOBAHUSI.

35. O0nacTb NPUMEHEHHsI KOHTYKTOMETPHUH B arpOXUMHUYECKOM MPaKTUKE, B TOY-
BOBEJICHUU.

36. OcHOBHBIE TPUOOPHI KOHAYKTOMETPUUYECKIX MeTO/10B aHanu3a.371. CyuHocThb
CHEKTPOCKOIMNH, BHJIBI CHEKTPOB, METO/IBI CIIEKTPAJIILHOTO aHAIU3A.



37. B uem cymHocTh 3akoHa byrepa — Jlambepra — bepa? KakoBo ero maremartu-
YeCKO€ BbIpaykeHue?

38. MonekysipHble CIEKTPHI MOTJIOMICHUS, KX TPOUCXO0XK]ICHUE.

39. B yem otnuune criekrpodoromerpun oT GoTO3IEKTpOoKOIOpUMETpun? Metpo-
JIOTUYECKUE XaPAKTEPUCTUKU ITUX METOOB.

40. Buytpennsisa ontuueckas mioTHOCTh (D), ¢pakTopsl, Biaustonue Ha €€ BeIuyu-
HY.

41. Buytpennee nponyckanue (T), MOJISIpHBINA MOKa3aTeNlb NOTJIOMICHUS, Y1€b-
HBI MOKa3aTess norionieHus. Kakue ¢hakTopsl BIUSIOT HA KX BETUIUHY?

42. 3akoH aATuTUBHOCTU B (hoTOKOJIOpUMeTpuu. Kakue (hakTopbl BBI3BIBAIOT OT-
KJIOHEHHE OT 3aKOHOB CBETOIOTJIOIMIECHHUS?

43 MeTofpl onpeiesieHus] KOHIICHTPAIMH BellecTB B BuAUMon 1 Y obnacTsix
CIIEKTPa MOJICKYJIIPHO-a0COPOIIMOHHOM CTIEKTPOCKOITUH.

44. CymHocts nuddepennranbioi cnekrpodoTomerpun. [Ipenmyiecta mero-
na.

45 Ha3znauenue cBeTouibTpoB B GoTOKOIOpUMETpUH. Kak BiMsieT BBIOOp JTHHBI
BOJIHBI HA TOYHOCTH (POTOMETPUYECKUX OTPECTCHUI?

46. B yem cymHoCcTh HedemomeTpuieckoro Mmetoaa ananmu3a? OcoOEHHOCTH 3TOTO
MeTOo/1a U 00JIaCTh MPUMEHEHHUS B arpOXUMHUU U TTIOUYBOBEICHUMU.

47. TypOouauMeTpruIecKrii METo/1a aHAJIM3a, €ro 0COOCHHOCTH U 00J1acTh MpUMe-
HEHUS B arpOXUMHUHU ¥ TIOYBOBEICHUM.

48. dusznyeckre OCHOBBI aTOMHO—a0COPOIIMOHHOTO CIIEKTPaIbHOTO aHamm3a. dak-
TOPBI, BIHSIONINE HA TOYHOCTh METO/IA.

49. AToMHO0-a0CcOpOIIMOHHBIE CIEKTPO(HOTOMETPHI: OCHOBHBIE OJIOKH TTpHOOpa,
NPUHIUT pabOThI

50. DMHUCCHOHHBIE CIEKTPBI, UX MPoUcXoxacHUE. CyIIHOCT YMUCCHOHHOTO CIICK-
TPaJIbHOTO aHaNN3a, (PAKTOPHI, BIUSIONINE HA TOYHOCTh METOIA.

51. IInamennast GOTOMETPHS: CYIIHOCTh METO/IA, afapaTypa U MIpUMEHEHNE B ar-
POXMMHUYECKOM aHaJHN3e.

52.Cymnocts xpomarorpadun. Kakue nmpu3Haku MoJI0KeHbl B OCHOBY Kilaccudu-
KAl XpoOMaTorpauuecKux METOI0B aHaIn3a?

53. JlaTe onpeeiieHue MOHATHH: COPOITUs, 1ecoOpOIHs, COpOSHT, AITFOCHT, JJII0AT.
[Tpumepsl TpoTeKaHUs ITUX MPOIIECCOB B MOYBE, IIPU BHECEHUU YI0OPEHUM.

54. OObsICHUTE NPUHLIUIIBI aICOPOLIMOHHOM, pacpeAeIuTeNIbHON 1 HOHOOOMEH-
HOI xpomartorpadguu. O0JacTh TPUMEHEHHUS ITUX BUJIOB XpoMaTorpaduu.

55. TeopeTuyeckrue OCHOBBI ra30BOM XpomaTtorpapuu, €€ BUAbL.

56. OcHOBHBIC XpOMaTOTpaPUIECKUE CUCTEMBI, YKa3aTh UX OTIIMUYATEILHBIC PHU-
3HAKH, 00J1aCTh MPUMEHECHHS, METPOJIOTHICCKUE XapaKTCPUCTHKH.

57. IIpyHIMIIBI OCHOBHBIX CITIOCOOOB pa3eieHUsI MHOTOKOMITIOHEHTHBIX CMECEH B
xpoMarorpadun: GpoHTATBHBIN, BHITECHUTEIHHBIN, DITFOCHTHBIN.

58. Jlath ompenenenre MOHATHI: XpoMaTorpaMMa, IIIMPHUHA 30HbI, BBICOTA TTHKA,
yIepKUBaeMblii 00beM, BpeMs yaepxkuBanus. [IpuBectu mpumep XpoMaTorpaMmel.
59. KoaddunmenT pacnpenenenus, KodHPUIMESHT pa3Ie/ICHU - OCHOBHBIC TIOKa-
3aTeNu pa3zesieHusl cMecH BerecTB. Kak HaXoasIT 3TU BETUYUHBI?



60. Uto xapakTepu3yeT CeleKTUBHOCTh B Xpomarorpaduun? Kakue dhakropsl Biau-
AIOT Ha Hee?

61. OcHOBHBIC XpoMaTOrpauuecKre XapaKTePUCTUKH, 00eCTICUNBAIOIIIE pa3ie-
JICHHE MHOTOKOMIIOHEHTHBIX CMECEH.

62. Kakue copOeHTBI UCIIONIB3YIOT B MOHOOOMEHHOM Xpomatorpadguu? Ykaxure
HanboJIee MMUPOKO MCIIOIh3yeMble HOHUTHI, CIOCOOBI TIOJITOTOBKH MX K paboTe.
63. Meronuka aHaian3a B MOHOOOMEHHOM XpoMaTorpadun: OCHOBHBIC OTIEpallnHy,
KOJIMYECTBEHHOE OTpeielieHne KOMIIOHEHTOB B 3JII0ATe.

64. Kakue TpeboBaHMs MPEABABISAIOT K ra3y-HOCUTEIIO B Fa30BOM XpoMaTorpa-
¢un? Kakue ra3pl HCMOJB3YIOT B ’TOM KauecTBe?

65. B yem 3aKi1r09aroTCcs 0COOEHHOCTH COPOCHTOB, UCITOJIB3YEMBIX B TA30BOM XPO-
maTorpaduu?

66. [IpuBeauTe cxemy ra3oBoro xpomarorpada, ykazaB OCHOBHbIE OJIOKH, UX
Ha3HAYCHHE.

67. OOBsICHUTE CYITHOCTh METOJIMKH aHANIM3a B OyMa)KHOUW ¥ TOHKOCJIOMHON XPO-
MaTtorpaduu, IpUBEIUTE MPUMEPHI.

68. BricokoadekTrBHAs KUAKOCTHAS XpoMaTorpadus: CylHOCTh METO/1a, arria-
paTypa, 00J1aCTh IPUMEHEHHUS.

HpaKanecxne 3aJaHUA TJIFd JK3aMEHa

1. Paccumntath koHIIeHTpanuio pactBopa HCI, ecau npu tutpoBanuu 50 M1 3T0ro
pactBopa 0,011 pactBopom NaOH mnony4yeHs! JaHHBIE:

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

2. Kakue QJICKTPOABI HCO6XOI[I/IMO B3ATb I OIIPCACIICHNA KOHIOCHTPAIU KaTHO-
Ha aMMOHM IMTOTCHOUOMCTPHYCCKHUM MCTOI[OM? CocTtaBbTe TaJIbBAHUYCCKYIO ICIIb.

3. IIpu onpenenennn xkeje3a B MapauieTbHBIX TPo0ax ObLTH HAWICHBI CIICTY0-
e maccel Fe,03 (mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beraucnure
CPEIHIO KBaJAPATUUHYIO OIIUOKY U3MEPEHHUI.

4. ITpu xanuOpoBKe amnepMeTpa MOJIyUYEHBI CIeAYIOIINE 3HAUCHHUS:

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

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

[Toctpoiite rpagyupoBounbiii rpadgux m(Cu) = f(1).

5. Ilpu onpenenennn xeje3a B MapauieTbHbIX TPo0ax ObUTH HAWICHBI CIIETYI0-
e Maccel Fe,0O3 (mr): 1,685; 1,694; 1,756, 1,723; 1.727; 1,785. Beraucaure




CPEIHIOI0 KBaIPATUIHYIO OITUOKY U3MEPEHUH.

6. [Ipu xanuOpoBKe aMIepMeTpa MOJIYUYECHBI CIEAYIOIINE 3HAYCHHUS:

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 rpagyupoBounsiii rpaduk m(Cu) = f(1).

7. CocTaBbTe raJiJbBAaHH4YCCKYIO LICIIb, H€O6XO,ZII/IMYIO AJI OIIPCACIICHUA KOHIICH-
Tpalli HOHOB MAarHu:. VYkaxure PCAKTHUBEI, O60py,ZIOBaHI/I€, OTallbl pa6OTI>I.

8. IIpu nonsiporpadupoBaHUM UCCIETYEMOTO pacTBOpa ObUIH MOITYYEHBI CIEAYO-
1I1€ TaHHbIE:

E, B: 04 05 0,6 0,65 0,70 0,75 1,00
lg, MKA: O 0 0,5 10 27 35 38
Onpenenute BHICOTY MOJSAPOTpaPuUIEcKOi BOTHBI Tpa@UUECKUM METOIO0M.

9. Kakoll HHIMKAaTOPHBIN 3JIEKTPOJI UCIIOIB3YIOT B OCAAUTEIbHOM TUTPOBAHUH PH
ITOTEHIHOMETPUYECKOM ONPEIEIICHUN COJEPHKAHUS XJIOPHUT — MIOHOB B BOJIE, €T0
YCTPOMCTBO? YKaKUTE PEaKTUBbI, 000PYAOBAHUE, ITAIbI pAOOTHI.

10. CocTaBpTe raJibBAHMYECKYIO LIEMb ISl TOTEHIIMOMETPUYECKOTO ONPEAECICHUS
pH pactBopa. YkaxuTe peakTuBbl, 000pyI0BAHHUE U ATAIbl pa0OTHI.

11. Ipu momsiporpadupoBarnu 50 M nccneayemoro pactopa comn Cd®* BeicoTa
BOJIHBI paBHsIach 30 MM, 3aTeM B pacTBOp A00aBUIM 1 MJI CTaHIapTHOTO PACTBO-
pa ¢ TUTPOM Cd**, paBHbIM 10 Mr/mi1. BeicoTa BOJIHBI B 3TOM pacTBOpPE paBHsIACH
55 mu. Halt KOHLIEHTpauuio Cd** s HCCIIEAYEMOM PAacCTBOPE COJIH.

12. Kakue 35eKTpoabl UCIIOIB3YIOT JJIs1 ONPEICICHUS OKUCIUTEIBHO-
BOCCTAHOBHUTEIBLHOTO MOTEHIINAIA TOYBEHHOM BBITSHKKU? COCTaBbTE CXEMY Tajlb-
BAaHMYECKOM IIETIH, YKAKHUTE PEaKTUBBI, 000PYAOBAaHUE U ATaITbl PAOOTHI.

13. CocTaBuTh raJibBAHUYECKYIO LIEMb I HOHOMETPUYECKOTO OMPEACICHUS
KaJblus. YKa3aTh PEaKTUBbI, 000pYAOBaHUE U ITAIBI pa0OTHI.

14. IIpu kaKux arpodKOJIOrMYECKUX aHAIM3aX MPUMEHSIOT BOJIbTaMIIEpOMETpUYE-
ckHe MeTobl? PaccunTaTh KOHIIEHTPALIMIO UCCIIETyEMOIO PacTBOpa IIUHKA IO
cnenytormum gaHHbiM: C,,, = 10 mr/mi,

V., =2 MIL



h,=34vm, h,=71mMm; V,=2,5MMm.

15. CTekIaHHBINA TEKTPOJ, €r0 YCTPOUCTBO U MpuMeHeHue. [loueMy CTEeKISTHHBIN
AIIEKTPOJ HY’KHO I'paayrnpoBaTh? B uem 3akirodaercs mporecc rpaiyupoBKH dJIEK-
TpoJa.

16. 111 mocTpoeHus rpayupoBOYHOTO rpaduka npu TypOuIuMETpUIECKOM
OIIPENIEIICHUH XJIOPA B BOJE MOJIYYECHBI CIECYIOIINE TaHHbIE:

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

Ncxons uz [TJIK xmopa B BOJIONPOBOIHON BOAE CAETANUTE BHIBOJ O BO3MOXKHOCTH
HCIIOJIb30BaTh JIAHHYIO BOAY IS ITUThS.

17. MonspHbIH TTOKa3aTelb MorIomeHus cyiabdocanumnunara xenesa (111) paBen

3 )
1,6 - 10°. Haiitu conepsxanne xemne3a B 100 cm® pacTBOpa, €CIv U3BECTHO, YTO OM-
TAYECKas ITIOTHOCTH uccaeayemoro pacteopa 0,10 B kroBeTe ¢ TommuHOM cnos 1
CM.

18. Anmmaparypa AAC ananuza. M300pa3uTh cxeMy aTOMHO - a0COpOIIMOHHOTO
cnexktpogorometp. [lpumenenne AAC B aHanu3e OMOJIOTMUECKUX 00pa3IoB.

19. 13 anamm3upyemoro pactBopa oobemom 100Mi1, coeprkaniero OKpameHHbIH
koMmiieke Hukens (1) ¢ numernnarnmokcuMoM, oTodopanu npoly U U3MEPHUIIN OTI-
TUYECKYIO MIIOTHOCTD (Dy = 0,655) B KIOBETE C TONIIMHOMN CJI0S pacTBOpa | =
1 cm pu A = 470 HMm.

Cepusi 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
[ToctpouTts rpanyupoBouHbIi rpaduk u HaliTh Maccy Hukens (1) B ananuzu-

pPyeMOM pacTBope.

20. Haiitu conepxanne meau (11) B 100 cM® pacTBOpa 110 CISAYIOMINM JAHHBIM: €
=3901-moms ' -em; D=021; | =1cm

6. HaiiguTe KOHLIEHTpAIIMIO KeJie3a, OnpeaeasieMoro HedeToMEeTPUIECKUM
MeToaoM, eciu: |, = 15 MxA, HaBecka mouBbI 10 I, 00beM BBITSHKKH 20MII.

JIns cTaHIapTHRIX pacTBOPOB MOJYYEHbI JaHHBIE:



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

21. IIpu komopuMeTpruIeCcKOM TUTpOBaHUH 10 MJT pacTBOpa CoJiv Fe?* 0,1u pac-
TBOopoM kKomruiekcoHa (1) mpu pH = 2,4 Obuti mosTy4eHbI TaHHBIC:

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

Paccunrats conepxanue Fe (1) B pacTBope.

22. Ilpontyckanue T ucneiTyeMoro pactBopa paBHo 83,2 %. KakoBa ontuueckas
IJIOTHOCTH IAHHOTO pacTBopa?

23. He(bGJIOMGTpI/I‘-ICCKOG TUTPOBAHUC: CYIMHOCTb MCTOJA, TCXHHKA BBIIIOJITHCHHUA,
BHU KPHUBLIX TUTPOBAHU. Hcnonb3oBaHue He(l)GJIOMeTpHI/I a arpO3KOJIOTHUH.

24. Pe3oHaHCHOE IIOTJIOMCHUC CBCTA. YKaxuTe TMHUHU PC30HAHCHOT'O ITIOTIJIOIIC-
HUA: MCAHU, IMHKA, CBUHIIA. HOI[6€pI/ITe OIITUMAJIBHBIC YCIIOBUS OIIPCACIICHUA OTHX
9JICMCHTOB 4aTOMHO — a6COp6I_[I/IOHHI>IM MCTOIOM.

25. CymHocth MeToa nuddepeHimanbion criekrpodhotomerpun. O6acTh npu-
MEHEHUS MPU aHAIU3E MPUPOIHBIX MPOO.

26. OnumuTe METOIUKY TIaMEHHO-(DOTOMETPUUECKOTO OTPEICIICHUS KaJIHs B
MoYBax.

27. Tpu duyopuMeTpraeckoM onpeaeaennu kouentpamun AI°" (10 M1 pactBo-
pa) MoTy4YeHbl 3HAYCHUSI MHTCHCUBHOCTH U3TyUEHUS:

C(AI’"), mkr/10ma 0,04 0,06 0,08 x
I, MKA 11 17 23 19
Paccunrtatne KOHIOCHTPAIUIO AJIFOMHUHUA B paCTBOPC.

28. Ilpu n3MepeHur HHTEHCUBHOCTHU JIFIOMUHECIICHIINN PACTBOPOB MOJYYCHBI IaH-
Hbie (pactBop commu Al

C(AP"), mxe/10mn 0 X x+0,03 x+ 0,05
I, mxA 2 10 16 20
Haiitn kOHIIEHTpaunio aTtOMUHUSA B PaCTBOPE.

29. MeTob! oripeieNieHns KOHIICHTPAIIMY BeIIecTBa B BUANMOMN u Y @ obnacTsx:
CYIITHOCTh, IOCTOMHCTBA ¥ HEOCTATKHA KaXKJI0T0 METO/1a.



30. JerexTopsl razoBoii xpomaTorpaduu. [IpuHumn geiicTBus KaTapOMETPOB U
JICHCUTOMETPOB, 00J1aCTh X IPUMEHEHHUSI.

31. Ilpu pazneneHuu pTyTH, KaAMUSI U MEIHU Ha MEJTI0I03¢ KO3 OUITMEHTHI TBU-
JKEHUS OKA3aJIUCh CIICIYIOLIUMU:

R(Hg)=1,00; R,Cd)=082  R,(Cu)=092.

Haiimute myTu 1BIKEHUS KaXKI0TO MOHA, eciii (poHT dmroeHTa 15 cm. M300-
pasuTe XpoMaTorpaMMy, yKa3aB Ha HEW MOJIOKEHUE KaK0ro HOHA.

32. Uepes KOJOHKY aHUOHUTA B THIIPOKCHI-(hOpMe TIPOIMYyCTUITN PACTBOP XJIOpUIa
HaTpusa. Ha TuTpoBaHMe MorydeHHOTO 3J110aTa B o0beme 75 M u3pacxogoBanu 8,4
M1 0,1H pacTBOpa XJI0OpOBOAOPOTHOM KUCTOTHI. PaccumTaiiTe maccy copOupoBaH-
HBIX XJIOPUI-UOHOB U3 PacTBOpa COJIM, COCTaBbTE CXeMY HOHOOOMEHHOM copOIuu.

33. PaccuuTaiite k03¢ PUIIMEeHTHI IBUKEHHS XJIOPPEHOIOB, €CIH MPH Pa3IeICHUN
uX ¢ OEH30JI0M MOJYUYWIIH cienyronyto xpomatorpammy (TCX): ¢ponT 6enzona —
12 cMm; myTh 3 — xsopdenona — 9,4 cm; nyts 2,4 nuxiaopdenona — 7,3 cm; 2,4,6 —
Tpuxisiopdenona — 4,2 cM, nenraxyopdenona — 1,1 cm. M3o6pasure cxemy xpoma-
TOTPAMMBI.

34. Yto Takoe dII0CHT (PacTBOPUTENh) U MPOSIBUTENH B PACTIPECTUTEIILHON XPO-
martorpaduu? s pa3neneHus pTYTH U KaJMUs UCIIOIb30BAIN PA3IMYHbIC
IIIOEHTHI U MOJIyYUIIU CIeIyIonye 3HaueHus K03(h(UIMEHTOB ABMKeHUs Ry:

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

0) sTaHoN - OyTaHOJ —
areToH -
Boja — rupuauH — HNO3 Rs(Hg) =1,00; R/(Cd)=0,89
— HCI
(22:10 : 11:28:1
1:12)

Kaxkotii amtoeHT naet 0osee ueTkoe pazaenenue? Biauser au nposiBUTENb Ha
MpoLECC pa3/iesIeHus?

35. IIpu uccnenoBanuu copbiuu nonos mapranua (1), menu u ko6anbTa U3 aMMu-
a4HO-IIUTPATHBIX pacTBOPOB Ha kaTuoHute KY-1 B ammonuitnoi popme nomyue-
HBI CJICAYIONINE 3HaUYeHUs KOA(DPUIIUEHTOB pacpeieSICHUS:

K,(Mn) = 0,586; K,(Cu)=159,75; K,(C0)=2,5.



CrenaiiTe BBIBOJI O BO3MOXKHOCTH PA3JIEIICHHS 3TUX MOHOB MPH YKa3aHHBIX
YCIIOBHSIX, PacCUUTaB KO3PPUIIMCHTHI pazieicHus. YeM 0ObSICHACTCS pa3indue
copOuuu?

36. Uto Takoe IMopor 4yBCTBHUTCIILHOCTH zxeTeKTopa‘? Huxe YKa3aHbl 3HAYCHUA I10-
pora 9yBCTBUTCIIBHOCTH HECKOTOPBIX F&SOXpOM&TOFp&(bH‘J@CKI/IX ACTCKTOPOB:

-3 -5
katapometrp — 10— 10" mr/miy;

. -9 12 :
IUTAaMEHHO — MOoHM3auoHHbei — 1077 — 107 mr/c;

. 4 -6
tepMoroHHbIH — 107 — 107 mr/mu;
11

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

Onummwure IIPUHIOUII I[GﬁCTBI/IH YKa3aHHBIX OCTCKTOPOB, 00/1aCTh IIPUMCHCHHA,
YKaKHTC Hauboee ‘-IyBCTBHT@JIBHBIﬁ U3 HUX.

37. Uto Takoe HEMOABMKHAS KUIKas (pa3a ¥ TBEpAbIH HOCUTENb B ra3o-
KUIKOCTHOM XpoMarorpaduu? Ykaxure HanOosee MUPOKO NPUMEHSIEMbIE Bellle-
CTBa JUIA OTUX Lenel. Kakoe BIusHUE OKa3bIBaeT TEMIIEpPATypa Ha pa3ieiICHUue
CMECH B ra30BOil XpomaTorpapuu

38. B ueM otnuune BbICOKOA((HEKTHBHON )KUIKOCTHOU XpomaTorpaduu ot 00bI4-
HOM *xkuakocTHOM? M300pasute cxeMy xpomarorpada aist BOXKX.

39. OnuiuTe METOANKY aHAIM3a CMECH OPTaHIMYECKUX PACTBOPUTEIICH METOIOM
ra30’kMJIKOCTHOM XpomaTorpaduu.

40. B ueM CymHOCTh HOHOOOMEHHOTO METO/Ia OnpeeeH s IMHKa B nmoyBax? Co-
CTaBbTE CXEMYy HOHOOOMEHHOTIO Mpolecca COpOIMY IIMHKA HA aHUOHUTE U3 1H
pactBopa HCI u nmpomecca aecopouuu 0,01H pacTBOPOM XJIOPOBOIOPOTHOM KHC-
JIOTBHI.

41. OnummTe METOANKY KOJMYECTBEHHOTO OMPEIeICHUSI aMUHOKUCIIOT METOIOM
OyMakHOI XpomaTorpaduu.

42. PaccuntaTh coneprkanue (%) ra3oB B cMeCH 1O JaHHBIM, TIOJTYYEHHBIM MIPH Ta-
30BOM XpoMaTorpaduu cMecu:

las CoHg CsHg CyHyg CsHyp
Inowaows nu- 5 7 5 4
xka, V
k 0,60 0,77 1,00 1,11




44. Bausiet 1u pOosIBUTEINb HA X0/ pa3fiesieHus: B OyMaxxHo! xpomaTorpadun?
[TpuHumn BeIOOpa nmposBUTENS. [ KaKNX MOHOB MOXHO MCIOJIb30BaTh B Kaye-
CTBE MPOSIBUTEIIS CEPOBOAOPO?

45. Yto Takoe renb — xpomarorpadus? [louemy 3ToT BUa XpoMmarorpaduu uc-
MOJIL3YIOT B aHAJIM3€E MOYB IS Kilaccu(UKaI TyMUHOBBIX BeriecTB? Kakue HO-
CUTEIN TIPUMEHSIOT B Tellb — XpoMaTorpadun?

7.4 MeToanuecKkue MaTepHaJbl, ONpeaesiomne Npoueaypbl OLeHNBA-
HUA 3HAHUU, YMEHUH U HABBIKOB, XaPAKTEePU3YOIIUX 3TaNbl (OPMUPOBAHUA
KOMIIEeTEeHI M

KoHTponb 0CBOEHHS JUCLMIUIMHBI U OLEHKAa 3HAHMM 00ydaroluxcs MO JUCHMILUIMHE MPOU3BO-
qutest B coorBerctBuM ¢ I1n KyOoI'AY 2.5.1 «Tekymuii KOHTpOJIb YCIIEBAEMOCTH U IPOMEXY-
TOYHasl aTTeCTalUs 00YJaIOLINXCS.

7.4.1 PedepaTnl (10KI2aABI)

Pedepat — mpoaykT camocTOsTENIbHOM pabOThI CTY/ACHTA, MPEACTABIAIONINN CO00M KpaT-
KO€ M3JI0’KEHHE B TMCBMEHHOM BH/JIE TIOJTYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOTO aHATIN3a OIpe-
JIeJICHHOW Hay4YHOU (y4eOHO-UCCIIeI0BATEIBCKOM) TEMBI, TJ€ aBTOP PACKPBIBAET CYTh UCCIIEIye-
MOU TIpOoOIIeMBI, TPUBOAUT PA3TUYHBIC TOYKH 3PEHUS, a TAK)KE COOCTBEHHBIE B3IIISAbI HA HEE.

Kpurtepusimu ouenkn pedepara sSBISIOTCA: HOBU3HA TEKCTa, 000CHOBAHHOCThH BHIOOpa
MCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITHSI CYIIIHOCTH BOIIPOCA, COOJII0IeHUs TPeOOBaHHI K
0(OpPMIICHHUIO.

O1eHKa «OTJIMYHOY — BBIIOJIHEHBI BCce TPeOOBAHNUS K HAMCAHUIO pedepaTa: 0003HaUEHa
npobiemMa U 000CHOBaHa €€ aKTyalbHOCTb; CAETIaH aHAJIN3 PA3JIMYHBIX TOUYEK 3pEeHHs Ha pac-
CMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO H3JI0KEHA COOCTBEHHAS TTO3HIINS; CHOPMYITHUPOBAHBI BHI-
BOJIbI, TEMA PACKPBITA ITOJIHOCTBIO, BRIIEPkKAaH 00BEM; COOTIOIEHBI TPEOOBAHUS K BHEIITHEMY
0 OpMIICHHUIO.

O1eHKa «XOpoI10» — OCHOBHBIE TpeOoBaHMA K pedepary BBITIOIHEHBI, HO TIPY 3TOM J10-
MyIIeHbI HeA0YETHL. B 4acTHOCTH, MEIOTCSI HETOYHOCTH B U3JI0)KEHUH MaTepuaa; OTCyTCTBYET
JIOTMYecKast OCeI0BaTeIbHOCTh B CY)KICHUAX; HE BhIIEpkKaH 00bEM pedepaTa; UMEIOTCs yIy-
IeHus: B 0(hOpMIICHUH.

O1eHKa «y/10BJIeTBOPUTEIbHOY» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT TpeOoBa-
HUH K pedepupoBanuio. B 4acTHOCTH: TeMa OCBellleHa JIUIITh YaCTUYHO; JOMYIIEHBI (hakThye-
CKHe€ OIIMOKHU B coJiep:KaHuu pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHKa «Hey/I0BJIETBOPUTEIbHO)» — TeMa pedepara He pacKpbITa, 0OHAPYKUBACTCS CYIIIE-
CTBEHHOE HETIOHMMaHHWe MPoOJIeMbI WITH pedepar He TPeIICTaBIIeH BOBCE.

Kpurepun oueHku 3HaHU 00y4al0LIUXCS MPH BHICTYIVICHUH C J0KJIAA0M

IToka3arenb I'pamanus bambr
CooTBeTcTBHE JI0KJIaga 3asB- | COOTBETCTBYET HOJIHOCTHIO 2
JIEHHOW TeMe, LEeIM U 3aJadyaM | €CTb HECOOTBETCTBUS (OTCTYIUICHHMS) 1




MPOEKTa

B OCHOBHOM H€ COOTBETCTBYCT

CrpykrypupoBaHHOCTh  (Opra-
HU3alMs) JOKJIaaa, KoTopas
obOecrieunBaeT MOHUMAHUE €ro
coJiep>KaHus

CTPYKTYPHUPOBaHO, 00ECIIEYHBAET
CTPYKTYPHUPOBaHO, HE 00eCIIeUnBaeT
HE CTPYKTYpPHPOBAHO, HE 00ECTIEYNBACT

O - N O

Kynbrypa BBICTYIUIEHHS — 4YTe-
HUE C JINCTa WIM pacckas, o0-
palIEHHBIN K ayIUTOPUU

paccka3 6e3 oOpaIeHus K TeKCTY
pacckas ¢ o0palieHueM TeKCTy
YTEHHUE C JINCTA

JlocTynmHOCTB JOKIaaa O couep-
JKQHUU IIPOEKTa, €ro LeNsX, 3a-
Ja4yax, METO/Iax U pPe3yJbTaTax

JOCTYITHO 0€3 YTOYHSIOIUX BOIPOCOB
JIOCTYITHO C YTOYHSIOIIMMHU BOIIPOCAMHU
HEJOCTYIHO C YTOYHSIOUIMMH BOIIPOCaMU

[enecooOpa3HocTb,
MEHTAJIbHOCTh

UHCTPY-
HarJISIIHOCTH,
YPOBEHB €€ UCTIOJIb30BAHUS

1eaecoodpasHa
1eJIecO00Pa3HOCTh COMHHUTEIbHA
HE TIesIecoo0pa3Ha

CobnrofieHue BPEMEHHOTO  pe-
rJIaMeHTa jaokiana (He Ooisee 7

MUHYT)

c00Jt0/1€H (HE TIPEBBIIIICH)
MIpEeBbIIICHUE 0€3 3aMedyaHus
MPEBBIIICHHUE C 3aMEYaHHEM

YETKOCTh U MOJIHOTA OTBETOB Ha
JIONIOJIHUTEIBHBIE BOMPOCHI 10
CYILIECTBY JOKJIaJa

BCC OTBCTHI tléTKI/IC, IIOJIHBIC
HCKOTOPBIC OTBCTLIL HEUYETKHE
BCE OTBETHI HCUETKHE/HEIOIHBIE

Bianenne cnennanbHON TepMH-
HOJIOTHEW MO TeMe IMpOoeKTa, Hc-
I10JIb30BaHHOM B JJOKJIa/1e

BJIaJIeeT CBOOOIHO
HMHOTIa OBUI HETOYEH, OIINOAICs
HE BIIAJEET

Kynbrypa auckyccun — ymeHue
MOHATH CcOOECeqHUKAa M apry-
MEHTHUPOBAHO OTBETUTh Ha €ro
BOIIPOCHI

OTBETHUJI HA BCE BOMPOCHI
OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB
HE OTBETHUJI Ha OOJIBIIIYIO YAaCTh BOIIPOCOB

O FP NOFP NORFDNOEFDNOPFPDNOEFLDNOENDN

IIIxana oneHKH 3HAHUIA Oﬁy‘lalOIlll/[XCﬂ NP BBICTYIVICHUH C TOKJIA10M:

OueHka «oTau4YHo» — 15-18 6asuios.

Onenka «xopomo» — 13-14 6annos.
O1eHKa «y/10BJ1eTBOPUTEIbHO» — 9-12 Oanos.
OreHka «Hey/10BJIETBOPUTEIbHO» — 0-8 6asoB.

7.4.2. KonTpoabHbie padoThl

KonTponbHast paboTta — cpeIcTBO MPOBEPKH YMEHHUI MPUMEHATH MOTYyYEHHbIE 3HAHUS
JUIS PEIICHUS 3a/1a4 OIIPEIEICHHOTO TUIIA IT0 TEME WIIH Pa3Jeiy

KpurepusiMu o11leHKH KOHTPOJIbHOM PadoThI SBIISIETCS: CTENEHb PACKPBITHS CYIITHOCTH
BOIIPOCA, O3BOJISAIOLIEH CyJUTh 00 OCBOCHUHU CTYAECHTOM TEMBI MJIH pa3zena.

Ounenka «OTJIMYHO» — BBICTABIISIETCS CTYJICHTY, IIOKA3aBIIEMY BCECTOPOHHHE, CHCTE-
MaTU3HPOBAHHBIE, TITYOOKHE 3HAHUS BOIPOCOB KOHTPOJILHOM pabOThl U YMEHHE YBEPEHHO MPHU-
MEHSTh UX Ha MPaKTHUKEe NPU PEelIeHNH KOHKPETHBIX 3aa4, CBOOOIHOE U MpaBHIIbHOE 000CHOBA-
HUE IIPUHATHIX PEIICHUM.

OneHka «Xopouo» — BBICTABIISETCS CTYAEHTY, €CIM OH TBEPJO 3HAET MaTepual, rpa-
MOTHO H I10 CYILECTBY U3JIaracT €ro, yMeeT IPUMEHATH [10Jy4YEHHBIE 3HaHUs HA IIPAKTUKE, HO



JIOIyCKAaeT B OTBETE WM B PELIEHUU 33]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh
C IMTIOMOUIBIO JOMOJHUTENIBHBIX BOIIPOCOB MPENOIaBaTENS.

OueHka «yJ10BJIETBOPUTEIbHO0» — BBICTABIISICTCS CTYACHTY, IOKa3aBIIeMy (parMeH-
TapHbIN, pa3pO3HEHHBIN XapaKTep 3HAHUM, HEAOCTATOYHO MPAaBUIIbHBIE (POPMYITHUPOBKU OA30BBIX
MOHATUH, HAPYLIEHUS JIOTUYECKON NOCIEI0BATENBbHOCTH B U3JI05KEHUU ITPOrPaMMHOT0 MaTepHa-
J1a, HO TPU 3TOM OH BJIa/IE€T OCHOBHBIMH MOHSTHSMH BBIHOCHMBIX Ha KOHTPOJIbHYIO PaboTy TeM,
HEOOXOUMBIMH IS JAITLHEHIIIETO O0YUICHHSI K MOYKET IPUMEHSTH MTOJIy4eHHBIC 3HAHMSI 110 00-
pasny B CTaHJAPTHOM CUTYaLIMH.

Ouenka «Hey10BJIETBOPHUTEIbHO0» — BBICTABIISIETCS CTYJEHTY, KOTOPBIA HE 3HAET
0oJIbIIeH YaCTH OCHOBHOTO COJIEpKaHUS BBIHOCUMBIX Ha KOHTPOJIBHYIO paboTy BOIPOCOB TEM
JTUCIUILINHBL, JOMyCKaeT rpyOble onOKU B (OpMYyITUPOBKAX OCHOBHBIX MOHSITUHA U HE YMEET
HCIIOJIB30BAaTh MTOJIYYEHHBIE 3HAHUS [IPU PELIEHUN TUIIOBBIX MPAKTUYECKHX 3a/1a4.

7.4.3 TecToBbI€ 3aJaHUA

TecTbl — 3TO cucTEeMa CTaHIAPTU3UPOBAHHBIX 3a/IaHUM, TTO3BOJISIOIIAS ABTOMATU3UPO-
BaTh MPOIEAYPY U3MEPECHUS YPOBHS 3HAHUN U YMEHHM CTYCHTA.

Kputepuu oneHky 3HaHWH CTY/€HTOB NIPH NPOBeIeHNH TECTUPOBAHUS

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

OueHka «X0poII0» BBICTABIISETCS MPHU YCIOBUH MPABUILHOIO OTBETA CTY/IEHTA HE Me-
Hee yeM 70 % TeCTOBBIX 3aaHUM;

Ouenka «y10BJeTBOPUTEIbLHO» BBICTABJISIETCS MIPU YCIOBUHU MPABUIILHOTO OTBETA CTY-
nenta He meee 51 %;

OueHka «HeyI0BJIETBOPUTEIbHO» BHICTABIISCTCS MPU YCIOBUH MPABHIIBHOTO OTBETA
cTyneHTa MeHee ueM Ha 50 % TecTOBbIX 3aJaHUM.

7.4.4 Kputepuu olleHKHM Ha 3K3aMeHe

OneHka «OTJIMYHO» BBICTABIISIETCS 00YJaromEeMycs, KOTOPBIH:

— O0Gnazaer BCECTOPOHHUMU, CUCTEMAaTU3UPOBAHHBIMU U TTTyOOKMMHU 3HAHUSIMU MaTepH-
asna yueOHOW MpOorpaMMBbl, yMEEeT CBOOOTHO BBINIOJHSATE 3aJaHMsl, IPeyCMOTPEHHbIE YIeOHOM
IIPOrpaMMOii, YCBOUJI OCHOBHYIO U 03HAKOMUJICS C JAOIMOJIHUTENBHOM JINTEPATYPOil, pEKOMEH 10~
BaHHOM yueOHOM nporpaMmoii. OlieHKa «OTJMYHO» BBICTaBIISIETCA 00y4aroIIeMycsl YCBOUBIIIE-
MY B3aUMOCBSI3b OCHOBHBIX ITOJIO)KEHUH U MOHATUHN TUCUUIUIMHBI B X 3HAYEHUH JUIsl TpHoOpe-
TaeMOH CIIeUalbHOCTH, IPOSBUBILIEMY TBOPUYECKHE CIOCOOHOCTH B TOHUMAHUH, U3JI0KEHUU U
UCIOJIb30BaHUM Y4€OHOT0 MaTepuaa, MpaBUIbHO 0OOCHOBBIBAIOLEMY PUHATHIE PEILICHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMHM HaBbIKAMU U MIPUEMaMH BBIIIOJIHEHUS J1a00PaTOPHBIX paboT.

OneHka «X0poIo» BBICTABISIETCS 00yJaromemMycs

— OOHapyXuBLIEMY IIOJHOE 3HAaHUE MaTepuasa y4eOHOI mporpaMmbl, YCIEIIHO BBINOJI-
HSAIOLEMY ITPElyCMOTPEHHbIE Y4eOHOM mporpaMMoi 3ajaHusl, yCBOMBILIEMY MaTepHall OCHOB-
HOM JINTEepaTyphl, pEKOMEHIOBAaHHOU yueOHO# nmporpamMmoini. [TokazaBieMy cucreMaTU3upOBaH-
HBII XapakTep 3HaHU M0 IUCHHUIUIMHE, CHOCOOHOMY K CAaMOCTOSATEIHLHOMY MOMOJHEHUIO 3HaHUN
B X0/1€ JAajbHeel yueOHOM 1 mpodecCuoHaNbHOM AesITeTbHOCTH, IPAaBUIBHO IPHUMEHSIOLIEMY
TEOPETUUECKHE MOJIOKEHMSI IIPU PELIEHUH NTPAKTUYECKUX BOIIPOCOB U 3a/1a4, BIaICIOILEMY He-
00XOAMMBIMU HaBBIKAMU M IIPHEMaMH BBITIOJIHEHUS JJAOOPATOPHBIX padoT.

OneHka «yJA0BJIETBOPUTEIbHO» BbICTABISIETCS 00YJarOMEeMyCs, KOTOPBIH:



— IToka3pIBaeT 3HaHNE OCHOBHOI'O MaTepHasa yueOHOH porpaMmsl B 00beMe, 10CTaTOY-
HOM ¥ HEOOXOMMBIM ISl AajbHeHIe yueObl U mpeAcToseil paboThl 10 CIIeUaIbHOCTH,
CHPABWJICS C BBITIOJIHEHUEM 3a/IaHU, TPEYCMOTPEHHBIX Y4eOHOH MPOrpaMMoii, 3HAKOM C OC-
HOBHOM JTUTEPATypOii, pPEKOMEHIOBAaHHOM yueOHOi nporpammoii. OLieHKa «3a4TeH0» BBICTaBIIS-
eTcs o0yyaromeMycs, JOMyCTHUBIIEMY MOTPEIIHOCTH B OTBETaX WJIM BBITOJHEHUN YK3aMEHAIIH-
OHHBIX 33/1aHuil, HO 00JaaroIIeMy HEOOXOAUMBIMU 3HAHUSIMU 110J] pYKOBOJICTBOM IIPEIO/1aBa-
TeJsl UIsl YCTPAaHEHUs ATUX IOTPEIIHOCTEN, HApYIIAKOIEMY TOCIEA0BATEIbHOCTD B U3JI0KEHUU
y4eOHOro MaTepualia 1 UCIBITHIBAIOLIEMY 3aTPYIHEHH IIPH BHINOJIHEHUH J1a00paTOPHBIX padoT.

OneHka «Hey/lA0BJIeTBOPUTEIbHO» BHICTABIIAETCA OOYdYarOIIEMycCsl, HE 3HAIOIIEMY OC-
HOBHOI yacTH MaTtepuasa y4yeOHOM NMporpamMmbl, JOMYCKAIOLIEMYy MPUHIMIINAAIBHBIE OINOKH B
BBITOJIHEHUH MPETYCMOTPEHHBIX Y4eOHOH MporpaMMoi 3aaHuii, HEYBEpEHHO C OOJBIIUMH 3a-
TPYAHEHUSIMH BBINOJIHAOLIEMY JabopaTopHble paboTel. Kak mpaBuiio, olleHKa «HEYHOBJIETBO-
PUTEIBHO» BBICTABIIAETCS 00YYarOLIEMYCsl, KOTOPBbIH HE MOXET HPOAOJDKUTh OOydeHHE WU
HOPUCTYIUTH K JEATEIBHOCTH MO CHEIHMAIbHOCTH MO OKOHYAHWU YHHBEpCUTeTa 0e3 JOMOJIHU-
TEJbHBIX 3aHATUH 110 COOTBETCTBYIOLIEH TUCLUIUIAHE.

OcHoBHas yyeOHasi iMTEeparypa

1. Anekcanzapona J. A. AHanuTHYecKas XuMmusl. TeopeTuueckue OCHOBBI
U JabopaTopHBI  TpakTUKyM : y4eb. mocobwe. Ku. 2 : ®Ousmuko-
XUMHUYEeCcKue MeToibl aHanu3a / 3. A. Anekcanaposa, H. I'. lNaiigykosa. - M. : Ko-
aocC, 2011. - 351 c. - ISBN 978-5-9532-0742-3

2. AnekcanapoBa D.A. AHanuTHYECKass XUMUSA : yueO. U MPAKTUKYM JIJIs
npuki. OakamaBpuatra. K. 2 : @U3MKO-XUMUYECKHUE METOABI aHamm3a / D. A.
Anekcangposa, H. I'. I'afinykoBa; Ky0. roc. arpap. yH-T. - 2-¢ u3/1., UCHp. U JOII. -
M. : FOpaiit, 2014. - 355 c. - YMO. - ISBN 978-5-9916-4234-7

3. Teopermdeckne OCHOBBI (HU3UKO—XMMHYCCKHUX METOJOB aHAIHM3a :
yueb. mocodue / E. A. Kaiiroponosa [u ap.]. — Kpacunonap : Ky6l'AY, 2014. — 187
. - ISBN 978-5-94672-875-1. - https://edu.kubsau.ru/file.php/
105/teoreticheskie _osnovy_fiziko-khimicheskikh metodov_analiza.pdf

JonosHuTtenbHasi ydeOHas auTepaTrypa

1. AnekcanapoBa 3. A. Xpomarorpaguueckuil aHajau3 B arpo’KOJIOTHHU.
DnexkTpoHHOE ydyeOHOE MOocoOHe ISl CTYJEHTOB BBICIIMX YYCOHBIX 3aBEJICHUMU. /
D.A. AunekcangpoBa, H.I'. TaiimykoBa. - Kpacnomap. 2012. — 193 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz
v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf

2. OU3UKO-XUMHUUYECKUE METOIbl aHanu3a : jab. npaktukym / E. A. Kaiiro-
ponoBa H. E. Kocsnok, C. A. Ilectynosa, [. B. I'aBpunenko. — KpacHonmap :
Kyol'AY, 2017. — 118 c¢. https://edu.kubsau.ru/file.php/105/Praktikum
FKHMA _ehkologi_gotov.pdf

3. JJaGopaTopHbIi MPaKTUKYM MO (PU3MKO-XUMUYECKUM METOJaM aHajIu3a :
yue6. mocobue / H.I'. T'aiinykoBa, H.A. Komenenko, .. Cunoposa, 1.B. [11aba-
HOBa. - U31. 2-¢, mepepad. u gom. - Kpacuomap, 2010. - 478 c.

4. TaiinykoBa H. I'. MHCTpyMeHTanpHbIE METOJbI HCCIEAOBAHUSA B arpo-
sKkosioruu : yue6. nmocodue / H. I'. I'alinykoBa, 1. B. [lla6anosa; mox oOur. pen.



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_

H.T". T'aiinykoBoii; Ky06. roc. arpap. yu-T. - Kpacuomap, 2015. - 301 c. - ISBN 978-
5-94672-968-0

O Ilepeuens pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHONH CceTH
«MuTepHeT» — IBC:

Ne HauMeHoBaHue Temaruka Ccbuika
1 Znanium.com YHuBepcaabHas
2 IPRbook YHuBepcaabHas
3 N3natenbcTBO YHuBepcanpHas
«JIlanp»
4 OO6pazoBaTebHbBIM YHuBepcaiabHas
noptast KyoI'AY

PeKOMeHIlyeMl)Ie HHTEPHET CalThI:

IIepeuenp MHTEpHET CAaUTOB!
1. http://www.xumuk.ru/
2. http://www.koob.ru

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXCcsl M0 OCBOEHHIO
TUCUMILIIMHBI

1. ®usnko-xuMUYECKUEe METOAbI aHayn3a : yued. mocodue / H. I'. Taiimy-
koBa, H. A. Komenenko, I. . Cunoponra, 1.B. IllabanoBa - 3-e¢ m3x., uchp. u
nor. - Kpacunomap : Ky6I'AY, 2015. - 315 c. - MCX. - ISBN 978-5-94672-926-0

11. Ilepeyenb HHGPOPMANUOHHBIX TEXHOJIOTHI, UCIOJIb3yeMBbIX
IPH OCYIIECTBJICHNH 00pPa30BaTeJIbHOIO Mpouecca no JUCUHUILIMHE,
BKJIOYASl NMepeYeHb MPOrPaMMHOI0 odecneyeHusi ¥ MHPOPMAIUOH-
HBIX CIIPABOYHBIX CHCTEM

NudopmarimoHHble TEXHOJIOTHUH, UCIIOJIB3YEMbIE MIPU OCYIIIECTBICHUU 00pa-
30BaTEJIbHOTO MpOLEcca MO JUCUUILIMHE TO3BOJISIOT: 00ECHeUUTh B3aUMOJIEH-
CTBUE MEXIY YYaCTHHUKaMH OOpa30BaTEIbHOTO MPOLECCA, B TOM YHUCJIE CHHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE TIocpecTBOM cetu "MHTepHet"; Puk-
CHUpPOBaTh X0JI 00pa30BaTEIHLHOTO MPOIECCa, PE3YIbTATOB MPOMEKYTOUYHOM aTTe-
CTallMU MO AWCIUIIMHE U PE3yJIbTaTOB OCBOCHMS 00pa30BaTEIbHON MPOrPaMMBI;
OpraHu30BaTh IMpolecc 00pa30BaHUs IMyTEM BHU3yallU3alluu U3y4aemMoll uHpopMa-
A TTOCPEACTBOM HCIIOIb30BaHUSI MPE3CHTAMOHHBIX TE€XHOJIOTUW; KOHTPOJIUPO-
BaTh PE3yNbTATHl 00YUEHUSI HA OCHOBE KOMITHIOTEPHOTO TECTUPOBAHUAI.


https://znanium.com/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/
http://www.koob.ru/
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Ne | HammeHoBaHMe Kparkoe onucanue

1 | Microsoft Windows OmnepalmoHHas CUCTeMa

2 | Microsoft Office (Bxmrouaer Word, Excel, Pow- | [Taket oducHbIX npu-
erPoint) JIOXKCHUI

11.2 Tlepeuenn npodeccroHaabHbIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIpa-

BOYHBIX CHUCTCM

Ne | HammeHoBaHue

Temaruka

1

Hayunas anekrponnas 6ubnuoreka eLibrary

YHuBepcanbHas

12 MarepuajJibHO-TeXHHYeCKOe olecrnevyeHne AJs1 O00y4dyeHHs

mo

AUCHUIIINHE «DU3HKO-XUMHUYECKHE METOAbI aHAJIN3a)»

HHaHI/IpyeMBIC IMOMCIICHUS AJIA IIPOBCACHUA BCCX BUAOB y‘I€6HOﬁ ACATCIIBHOCTU

HaunmenoBanue y4eOHBIX peaMe-
TOB, KYPCOB, JUCHUHUIUIMH (MOZY-
Jnieif), MpaKTUKH, UHBIX BUIOB y4eO-
HOM JeTeNIbHOCTH, MIPEAYCMOTPEH-
HBIX Y4eOHBIM IDTAaHOM 00pa3oBa-
TENBHOM MPOrpaMMBbl

HanmenoBaHue nomMeIeHui s
MIPOBEJCHUS BCEX BUIIOB YUEOHOI
JIeATENIbHOCTH, PETyCMOTPEHHOI

y4eOHBIM [UIAHOM, B TOM YHCIIE T10-
MEIIEHUS Ul CaMOCTOSTEIbHON pa-
0O0TEI, C yKa3aHUEM IIEPEYHSI OCHOB-
HOTO 000pYHIOBaHUS, yueOHO-
HarJSAIHBIX TOCOOMH

Y UCTIOJIb3YEMOT0 IIPOTPAMMHOTO

obecrieueHus

Anpec (MECTOTONIOKEHNE) TTOMEIEHUI
JUISl TIPOBE/ICHUST BCEX BU/IOB yUeOHOM
JIeSATENBHOCTH, IIPENYCMOTPEHHON
y4eOHBIM IIJIAaHOM (B Cllydae peanu3a-
1K 00pa30BaTEIbHON MPOrPaAMMBbI B
ceTeBoi opMe JOMONHUTENBHO yKa-
3bIBACTCS HANMEHOBAHUE OPTraHU3AIHH,
C KOTOPOIi 3aKJTF0YEH I0TOBOP)

DU3NKO-XUMHYECKHUE METO-
JTbI aHAJIN3a

ITomemenne Ne 412 300, no-
cago4yHbIX MecT — 144; mio-
mane — 131,7 xB.M; yueOHas
ayTUTOpUSL JUII TIPOBEICHUS
3aHATUN JEKIIMOHHOTO THIIA.
CIUIUT-CUCTEMA — 2 IIT.;
CHeIalM3UpOBaHHas MebOemnb
(yueOHast mocka, yueOHas Me-
0enn);

TEXHUYECKUE CcpeAcTBa 00y-
YeHUsI, HAOOPBI JEMOHCTpAIIU-
OHHOTO  O0OpyIOBaHMUS U
yueOHO-HArMSAIHBIX TOCOOUi
(HOyTOYK, MPOEKTOP, SKpaH);
nporpaMMHoe  oOecrieueHue:
Windows, Office.

ITomemenne Nel33 300,
miomanas — 42,7 kB.M; Yueo-
Has CIIeIHAM3UPOBaHHas Jia-
OopaTopusi  AJIEKTPOXHMHUYEC-

350044, KpacHomapckuil Kpaw,
r. Kpacnonmap, yn. Kanununha,
13, 3manue yueOHOTrO Kopiyca
300MH>KEHEPHOT0 (haKynbTeTa




CKUX METOJIOB HCCIIEeIOBaHUS
(xadenpbl XUMHN)
nabopaTopHoe 000pyI0BaHUE
(KOHYKTOMETp — 2 IIT.;
HOHOMEp — 2 IIT.;
BCTpsSIXUBATEIb — | IIT.;

cTeHy JabopaTopHbpldi — 3
IIT.;

pH-METp — 3 IIT.;);
CHeIHAIN3UPOBAHHAS Me-

Oenb(ydueOHast JocKa, ydeOHas
MeOeIb).

ITomemenne Nel34 300,
mwiomank — 37,2 kB.M; Yue0-
Hasl CHEIUAIM3UPOBAHHAS Jia-
Ooparopusi ompeneneHus Ts-
JKEJIBIX METAJUIOB B MOYBAX U
pacTeHusIX (KadeIpbl XUMHIH)
crummT-cuctemMa — 1 mt.;
nabopaTopHoe 000py0BaHUE
(Bechl — 2 mmIT.;

aHaJIU3aToOp — 2 IIT.;
KOHAYKTOMETp — | mT.;
JUCTAIUISITOp — | 1T,

rnmeyp — 1 mr.;

CTeHJ JIabOpaTOpHBIA — 2
IT.;

Melajika — 4 miT.;

MeJIbHUIIA — 2 TIT.;);
TEXHUYECKHUE CpeAcTBa 00Yy-
YEeHUSI

(KOMIIBIOTEp ~ TEPCOHATBHBIN
— 1 wt.);
CHeIUAIM3UPOBAHHAS Me-
Oenb(yuebHas Jocka, yuyeOHas
Me0eb).

ITomemnienune Ne229 300, mo-
CaJI0YHBIX MecT — 25; mio-
mane — 41,1 kB.M; moMenie-
HUE I CaMOCTOSITENIbHOMN
paboTHI OOYJArOIITXCSI.
CIUTUT-CUCTeMa — | IIT.;
TEXHUYECKHUE CpeAcTBa 00y-
YeHUSI

(mpoextop — 1 mmiT.;
aKycTuueckas cucremMa — 1
IIT.);

JIocTyn K cetu «MHTepHETY;
JIOCTYII B JJIEKTPOHHYIO WH-
¢dbopmanoHHoO-




00pa3zoBaTeNbHYIO0 Cpey YHH-
BEPCUTETA;
CHeIHaTH3UPOBAHHAS Me-
6enb(yuebHas me0Oenp).




