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1 Ilean m 3apa4m (POHAA OLEHOYHBIX CPEICTB

Heabro cozpanuss DPOC gUCHMIUIMHBI — OLIEHKA TEPCOHAIBHBIX JTOCTHKECHHI
00ydJarouMxcsi Ha COOTBETCTBUE UX TEOPETUUYECKUX U MPAKTUUYECKUX 3HAHUM, YMEHUM, HABBIKOB
U YPOBHSA TNPHOOPETECHHBIX KOMIIETEHIIMA B OO0JaCTH HMHCTPYMEHTAJIbHBIX METOJ/OB
MCCJIEIOBAHMS B DKOJIOTUU U IPUPIOTOIB30BaAHUH.

Tekymuii KOHTPOJb MO JUCHUIUIMHE «MHCTpyMEHTalbHbIE METOIbl UCCICIOBAHUN B
HKOJIOTHM» — BUJ] CUCTEMAaTUYECKON MPOBEPKU 3HAHUM, YMEHUH, HaBBIKOB OakaiaBpoB. 3ajaya
TEKYIIEro KOHTPOJII — MOJIYYHTh TEPBUYHYIO HH(POPMAIHMIO O XOJ€ U KA4eCTBE YCBOCHUS
y4eOHOro marepuajia, a TakKe CTHUMYJIUPOBAaTh PETYISPHYIO IICJICHANPABICHHYIO padoTy
OakanmaBpoB. 3ajadya MPOMEXYTOYHOTO KOHTPOJS — MOJYyYUTh JOCTOBEPHYIO HMH(OpMAIUo O
CTEIICHU OCBOCHUS TUCIHILINHBL,

®OC 1o JUCUUILIMHE pelIaeT 3a/1a4yu:

- KOHTPOJb (C MOMOIIBI0 Habopa OLIEHOYHBIX CPEJICTB) U YIpaBieHUE (C MOMOIIbIO
3JIEMEHTOB OOpaTHOM CBs3W) nocTikeHweMm mened peanusaruu OIIOIT mo wampaBieHHIO
noaroroBkn  05.03.06 «DOkojoruss U MNPUPONOINOIB30BAHUE», OIPEACICHHBIX B BHJE
npodeccHoHaNbHBIX ~ KOMIIETeHIMI  OakamaBpoB, ompenenéuneix B OI'OC BO mo
COOTBETCTBYIOILIEMY HAIIPABJICHUIO MOJIOTOBKU;

- obecrieuyeHne  COOTBETCTBHS  PE3YJbTaTOB  OOy4eHHS  3amadaM  Oymylueit
npodeCCHOHATIBHON JAEATENbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAULMOHHBIX U BHEIpEHHE
MHHOBAIIMOHHBIX METOI0B 00yUeHHs B 00pa30BaTENbHBIN MpoIiecc Y HUBEPCHUTETA.

Ha3na4yenue (poHIa OLIECHOYHBIX CPEICTB:

UCHOJb3YyeTCsl Ul ONEPAaTUBHOIO M PETYJSPHOrO YIpaBIeHUs y4eOHOU NesATeTbHOCThIO
(B TOM YHCIIE CAMOCTOSATENBHOM) OaKaiaBpoB, MpeIHA3HAYEH IS OLEHKH CTETIEHU JOCTHKCHUS
3aIUIAHUPOBAHHBIX ~ PE3yJbTaTOB OOYyYEHHs [0 3aBEPLICHUI0 M3YYCHMS JAUCLUILIUHbBI
«MHCTpyMEHTalbHbIE METO/ABI UCCIIEI0BAaHUI B HKOJIOTUU» B YCTAHOBJICHHON Y4€OHBIM IIJIAHOM
dopme — 3aueT ¢ OLEHKOM.

2 2. HopMaTuBHBbIE TOKYMEHTBI

®OC pazpabotan Ha ocHoBe PenepabHOTO TOCYNAPCTBEHHOTO CTaHJapTa
Bbiciiero oopaszosanus (IIpuxaz MunucTtepcTBa Hayku M Bbiciiero oOpa3zoBaHusi Poccuiickoit
Oeneparn Ne 894 ot 07.08.2020) mo nampasnenuto mnonaroroBku 05.03.06 «3korjorus u
IPUPOIONOIL30BaHUEY, pabouyell MmporpamMmbl JUCHUIUIMHBL «HCTpyMEHTalbHbIE METOMbI
WCCIIEJOBAHUM B SKOJIOTHHY.

3 3. Ilepeyennb KOMNeTeHIMI C yKa3aHHeM 3TanoB uX popMuUpoBaHUs B Mporecce
OCBOCHUS JUCUHUILUIMHBL. POPMBI KOHTPOJIA (POPMHUPOBAHUS KOMIIETEHLHH.

Komnerennuu Oran OO0pa3oBarenbHbIe Tun ®opmMma
bopMHUpOBaHUS | TEXHOJIOTHU KOHTPOJISL | KOHTPOJIS
KOMIIETEHINH

[1K-5 — Crioco6eH ycTaHOBUTH | TEOPETHUECKUH | JISKIUH, TEKYLUH | TECTUPOBaH

IIPUHHBL K IIOCICACTBHA (uH(}OPMAIIMOHH | CAMOCTOSITETIbHAS ue

aBapUtHBIX BEIOPOCOB U i

P P BIif) pabota

cOPOCOB 3arpsI3HSIONINX -

BEIIECTB B OKPY/KAIOLIYTO PaKTHKO- nmabopaTopHbIe TEeKyIIMH | 3amuTa

cpeny OPHMEHTHpOBaHH | 3AHATHS nabopaTopH
LI BIX paboOT




OIICHOYHEIH aTTeCTaIus MPOMEXKYT | KypcoBas
OYHBIN pabora,
3a4eT C

OLIEHKOH

4 4. Tloka3arejau u KPUMTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ
Ta6mmma 4.1 — [TokazaTenu u KpUTEPUHU OIICHKU PE3YJIbTATOB 00yUYCHUS

ITokazaTenn
OLIEHKH
pPEe3yIbTaTOB
00yJeHUs

Kputepuit onenku
pe3yNbTaTOB 00yUYEHUS

[Toporosbiii
YpOBEHb

IIK-5

B of0mem ycnemHoe, HO HE CHCTEMAaTH4YeCKH OCYIIECTBISEMOE YyMEHHE
OPHEHTHPOBAThCS B HM3Yy4aeMOM MaTepHaie, IPaBUIBHO BBIOUPATH METOJBI
UCCJIEIOBAaHUSI N3y4aeMbIX OOBEKTOB, POBOJIUTH MCCIEJOBAHMS C TOMOIIBIO ITUX
METO/I0B; IIPOBOAMTH 00paboTKy 51 WHTEPIIPETALUIO IIEPBUYHBIX
9KCIEPUMEHTAIbHBIX JIaHHBIX, IIOJYYEHHBIX C HCIIOJIb30BAHUEM H3yYaeMBbIX
METOJIOB aHalu3a, OOIIMe, HO HEe CTPYKTYPHPOBAHHBIE 3HAHUS O TEOPETHUYECKHUX
OCHOBaX (PU3MKO-XMMUYECKUX METO/0B MCCIEOBAaHUA H3Yy4aeMbIX OOBEKTOB;
METOJbl ~ CTaTHCTHUECKOHW OOpaOOTKM  IMOJNYYEHHBIX  PE3YJbTATOB; OCHOBBI
perucTpany aHATUTUYECKOrO0 CUTHAJIA JJIsi COOTBETCTBYIOUIMX METOJOB aHAIN3a,
TUIBl COOTBETCTBYIOLIETO AHAJUTUYECKOIO OOOPYAOBaHMS; XapakTep JAHHBIX,
HOJTY4aeMbIX C HOMOLIbIO (PU3MKO-XMMHUYECKUX METOJOB aHalu3a; OCHOBHBIE
npueMbl po6ooTdopa U MPOOOIOATOTOBKH PAa3IMYHBIX PEATbHBIX OOBEKTOB IS
HOCJIEAYIOIEr0 HMHCTPYMEHTAJIbHOIO aHalu3a, B 1EJIOM YCIEIIHOe, HO He
CHCTEMaTHUYECKH OCYILECTBIISIEMOE BIIQJICHUE OCHOBHBIMH (PH3MKO-XUMHYECKUMHU
METOJIaMH MCCIIEAOBaHUs M3Y4aeMbIX OOBEKTOB; CHOCO0AMM CTaTHCTHYECKOM
00pabOTKH JAHHBIX.

IIpoBUHYTHII
YPOBEHB

MK-5

ChopmupoBanHOe, HO  cojepskamiee  OTHeNbHBIE  TPOOEIbl  yMEHHE
OPUEHTHPOBAThCSI B HM3y4aeMOM MaTepualie, MPaBUIBLHO BBIOMpPATh METOIbI
HCCIICAOBAHUA U3YyHYACMbBIX O6’B€KTOB, IMPOBOAXUTDL HUCCICAOBAHHA C IMOMOIIBIO 3TUX
METO/IOB; MIPOBOIUTH 00paboTKy U UHTEPIPETALIHIO MEPBUYHBIX
OKCIICPUMCHTAJIBHBIX OJAHHBIX, IIOJIYYCHHBIX C HCIOJIb30BAHUEM H3YyYaCMbIX
METOMOB aHanu3a, chopMHUpoBaHHBIC, HO COJAEpXKAIIUE OTAENbHbIE MPOOEehI
S3HAaHHUA O TCOPECTHUYCCKHUX OCHOBAX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX METOJOB HCCIICAO0BAHUA
U3y4aeMbIX OOBEKTOB; METOJbl CTAaTHCTHYECKOM OOpabOTKM  MONYyYEHHBIX
pe3yibTaToB;  OCHOBBI perucTpanii  aHAJTUTHYECKOTO  CHTHAJIA IS
COOTBETCTBYIOIIIMX METOJIOB aHAIM3a; THUIBI COOTBETCTBYIOIIETO aHATUTHYECKOTO
000pyIOBaHUS; XapaKTep JAHHBIX, MOJIYIa€MbIX C TTOMOIIBIO (PU3UKO-XUMUUYECKUX
METOZIOB aHalN3a; OCHOBHBIE MpHEMbI MpPoOooTOOpa U  MPOOOMOATOTOBKU
Pa3IMIHBIX PEATbHBIX OOBEKTOB JIJIS TIOCIICAYIONIETO HHCTPYMEHTAIIBHOTO aHAJIH3a,
c(hOopMUPOBaHHOE, HO COJeprKalliee OTAeNbHbIE MPOOeNbl BIaJeHHE OCHOBHBIMU
(UBHKO-XUMHUYECKUMH METOIaMH UCCIIEIOBAHUS N3YIaeMbIX 00BEKTOB; CIIOCO0aMu
CTaTUCTHYECKOW 00pabOTKU JAHHBIX.

Bricokuii
YPOBEHb

IK-5
YcneniHoe M CHUCTEMaTHYECKOe MNPpUMCHCHUC YMCHHA OpPHUCHTUPOBATLCA B

HN3ydJacMOM MaTcpuaji€, MpaBUJIbHO BI)I6I/IpaTI) MCTOJbI MCCIICAOBAHUA N3YyUaCMbIX
06’LCKTOB, IMPOBOJUTH HCCICAOBAHHA C IMOMOMIBIO 3THX MCTOJAOB; IIPOBOIUTH




00paboTKy ¥ MHTEpHpEeTAlUI0 TMEPBUYHBIX HKCIEPUMEHTAIBHBIX  JIaHHBIX,
NOJYYEHHBIX C HCIOJb30BAHMEM HU3YyYaeMbIX METO/IOB aHAIU3a, YCIEIIHBIE U
CHUCTEMaTHYECKHE 3HaHUs O TEOPEeTHYECKUX OCHOBaX (U3UKO-XUMHUYECKHX
METOJIOB UCCIIEIOBAHUS N3y4aeMbIX OOBEKTOB; METO/Ibl CTATUCTHYECKOH 00pabOTKH
HOJTYYEHHBIX PE3YJIbTATOB; OCHOBBl PErMCTPAllMM AHAJMTUYECKOIO CUTHaja JUls
COOTBETCTBYIOILIMX METOJIOB aHAIM3a; TUIbI COOTBETCTBYIOILEIO aHAIUTHUYECKOTO
000py/IOBaHUs; XapaKTep JaHHBIX, IOJYYaeMbIX ¢ IOMOLIbIO (PH3UKO-XUMHUYECKUX
METOJIOB aHaJM3a; OCHOBHBIE TMPHEMBI TNPOOOOTOOpPa H  TPOOOIOATOTOBKH
PA3INUHBIX PeATbHBIX OOBEKTOB AJIS MOCIEYIOEr0o HHCTPYMEHTAILHOTO aHANIN3a,
YCIIEIIHOE M CHCTEMaTHYECKOEe NPUMEHEHHE BJIAJCHUS OCHOBHBIMH (DU3UKO-
XMMUYECKUMHM METOAAMHU HCCJIEJOBaHMs M3y4aeMbIX OOBEKTOB; CIIOCOOAMHU
CTaTHUCTUYECKON 00pabOTKU TaHHBIX.

Taonuua 4.2 - 1llkana oueHuBaHUsA

IToka3aTe/b OLEHKH Ikana oneHUBaHUSA
pe3yJabTaToB 00y4YeHusl
[ToporoBeiii ypoBeHb 60-72 6amioB
(YIOBIIETBOPUTEIIHHO)
[IpoaBUHYTEII YpOBEHB 73-86 6amnoB
(xopor110)
Bricokuii ypoBeHb 87-100 6amnos
(OTIMYHO)
5 @DoH/1 OLIEHOYHBIX CPE/ICTB.

5.1 DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl TEKYHIECIro KOHTPOJIA

Texkymuil KOHTpPOJIb HMCHOJIB3YETCsS JUIsl ONEPATUBHOTO M PETYJSPHOIO YIIPaBICHUS

y4eOHOI AeaTeNbHOCThI0 OoOydaroumxcs. TeKyluii KOHTpPOJIb yCIIEBaeMOCTH OOy4aroIIuXcs
BKJIFOYaeT B ceOs: BBIMIOJIHEHHE U 3aluTa JabopaTOpHBIX pPabOT, KOJUIOKBHUYM, JOKJIAJ
(mpe3eHTaLUA).

5.1.1 Ouenounoe cpeocmeo: ooknao (npezenmayus). Kpumepuu oyenuganusn

TeMBI TOKIIan0B:

1. Dkonoruyeckue NpoOIEeMbl XMMUU aTMOC(EPHI.

2. OrneHka YKOJIOTHYECKOI 0€30IacHOCTH METOJIOB MPOU3BOACTBA XDV,

3. OuncTtka ra3000pa3HbIX BEIOPOCOB OT OKCHIOB cepbl. [IpoGiieMsbl U perieHusl.

4. N3yueHue CymHOCTH METO/1a dyTpOodHUKAIIUUA BOJOEMOB.

5. Crioco6s! ynanenust pocgaT-uoHOB U3 CTOUHBIX BOJ.

6. Ponp xumudeckoil HaykKu B pa3pabOTKe W BHEAPEHHWH B MPAKTHKY MaJTOOTXOTHBIX H
pecypcocOeperarnmx TeXHOJIOTHIA U MPOLIECCOB.

7. Metaibl 1 Xenatbl B OMOJIOTHYECKUX CHCTEMAaX.

8. Ompenenenre 0CTaTOYHBIX HUTPATOB B IMPOIYKIIMH CEIbCKOTO X035 CTBA.

Kpurepun orieHnBanys
KonnuecTBo myHKTOB bannsl o MonynbHO- OneHKa
0TOOpaXEHHBIX B OTBETE™ PEUTHUHIOBOW CHCTEME H

6




3) «3 Oamnay OTan4HO
4 «2 Ganna» Xopouio
3 «1 Gamm» Y 1OBJIETBOPUTEIIEHO
2 «0 6amnoB» HeynosiierBopuTenbHO
[TynkTe! *
a) CTelleHb M3y4EHHOCTH BOIIPOCca
0) KaueCTBO MPE3CHTAITIN

B) QHAJIM3 COBPEMEHHBIX OTCYECTBEHHBIX HCTOYHUKOB

T') PUBJICYCHNE COBPEMEHHBIX, 3apYOSKHBIX HICTOYHUKOB MH(DOpMAITIH

JT) M3JI0KEHNE COOCTBEHHOM TOUKH 3PEHHSI TI0 COCTOSIHUIO BOIPOCa
MakcumanbHOe KOJIMYeCTBO OauioB 110 JaHHOW (hopMe KOHTPOII 32 Bech ceMectp — 12 Gaios (1o
OJIHOMY JIOKJIA]Ty 32 MOJTYJIb).

5.1.2 Ouenounoe cpeocmeo (3awuma omuemog n1adopamophvix paoom). Kpumepuu

OoUeHueaHusl.

Ilepeuenv pabom:

Pa6ora Ne 1. Ochamenne ¥ BO3MOXKHOCTH COBPEMEHHOW 1abopaTopuu KOHTPOJIS
Ka4yecTBa MPUPOAHOH cpeapl. OOecrieueHne eAMHCTBA H3MEPEHU.

Pabora Ne 2. [IpupoHbie, aHTPONIOTCHHBIE 3arPsS3HEHUSI.

Pabora Ne 3. [lepeueHb U CBOICTBa OCHOBHBIX 3arpsI3HSIONIMX MHIpeAMEeHTOB. Kiacchl
OTIaCHOCTH 3arpsi3HSAIOMIMX BeulecTB. Kpurepun OleHKH 3arpsisHeHHsT aTMOC(EpHOTo BO3/IyXa.

PaGora No 4. TpeOoBaHuUSI K MOMEIIEHUSM U OOOPYIOBaHHUIO JTAaOOPATOPHIl KOHTPOJIS
3arps3HEHUs aTMoc(epHOro Bo3ayxa M KBainudukanus omeparopa. Cucrema KOHTpPOJIS
TOYHOCTH PE3YJIbTATOB U3MEPEHUN COJIEPKaHUs 3arPA3HIIONINX BO3yX BEIIECTB.

[IpakTuyeckas padora Ne 5. Yenoust otbopa nmpod arMocepHbIX 0caakoB. EnnHIYHBIC
u cymMmapusie TipoObl. Ilepuoa otbopa. [lopsmok orbopa mpod KUAKUX U TBEPIBIX OCATKOB.
Omnpenenenne 3PEKTHBHOCTH U IMOJHOTHI 0TOOpa nmpo6. XpaHeHue.

Pa6ora Ne 6. Ilbuip (B3BELICHHBIE YACTHIIBI). A30TOCOJAEP)KAIIME COCAMHEHHUS.
["anorenocoxepskamme coequaenus. Cepyconepskamue coenuaenus. [{uaanasr. Meramis.

Pabota Ne 7. XapakTepucTuka OCHOBHBIX TPYII 3arpsi3HAIOIIMX BELIECTB B MPUPOIHBIX
BOJaX. XapaKTEPUCTHUKA CTOYHBIX BOJ M BHUABI WX 3arps3HeHus. POpMHpPOBaHHE COCTaBa
CTOYHBIX BO/I.

Pabora Ne 8. doTokonmopumeTpudeckoe OmpeeieHue CoAepKaHus OOIIero jxene3a B
IIPUPOJHON BOJIE.

Pa6ota Ne 9. OcoOGeHHOCTH MUTpallUK PA3TUYHBIX PJIEMEHTOB B IMOYBAX U BO3ZMOXXHOCTH
3arps3HEHUS UMH CEIIbCKOXO3SHCTBEHHBIX KynbTyp. lloHsATHE BajloBOro cocTaBa IOYBHI,
MOJIBMYKHOM (DOPMBI BEIECTB, HAXOSAIINXCS B IOYBAX, COCTaBa BOJHOM BBITSKKH.

Pabora Ne 10. OmpeneneHue HUTPATHOTO a30Ta AUCYIb(OPEHOIOBBIM METOOM.
Omnpenenenue cyab(}haToB B OYBE.

Pabora Ne 11. OcHOBHBIE (U3NKO-XUMHUECKHE METOJ/bl aHAIN3a, OCHOBHBIE MPUEMBI,
UCTIONIb3yeMbIe B (PH3UKO-XMMHYECKIX METO/IaX aHaAIIN3a.

Pa6ota Ne 12. ®0TOKOIOPUMETPUUECKOE OIPEEIIEHUE COEPKAHUI MEIU B MPUPOIHON
BOJIE.

Pab6ora Ne 13. OcHoBHbIE y37bI MPHOOPOB JUISI aTOMHO-aOCOPOIIMOHHOTO aHAJIN3a.
KonnuectBeHHOE onpeienenue.

PaGora Neo 14. Paznenenue na Oymare cmecu woHoB Mapranna (II), kobansra (1) u
aukens (I1).

[TpoueHT BhINONHEHUS (HOPMBI bannsl mo monynbHO- Ouerka
KOHTPOJIA PEUTUHIOBOM CUCTEME
87 — 100 % «3 Oamta» OTIINYHO




73 -86 % «2 Ganna» XOPOIIO

60-72 % «1 Gamm» YIIOBJIETBOPUTEIBHO

menee 60 % «0 6amnoB» HEYJIOBJIETBOPUTEIBHO

Kpureprn orieHmBanms paboThl Ha TA00OPATOPHBIX 3aHATHSX U 3AlATHI OTUCTA:

OTJMYHO — KayeCTBCHHOE OQopMIIeHHE pe3y/IbTaTOB IMPAKTHYECKON padoThI,
CaMOCTOSITEILHOCTh ~ OTBETOB,  CBOOOJHOE  BJIAJICHWE  MaTepHaaoM,  TOJHBIE U
apryMEHTHPOBAHHBIC OTBETHl HA KOHTPOJIbHBIC BOMIPOCHI MPAKTHYECKUX PAOOTHI, peryispHas
MMOCEIIAEMOCTh 3aHSITHI.

Xopouo — HEIO0CTaTOYHO IMOJHOE O(OPMIICHUE PE3YJIBTATOB MPAKTHYCCKOW PadOThI,
HE3HAYUTEIbHBIC OIUOKY, MEHbBIIIAsE aKTUBHOCTh HA 3aHITHSIX C XOPOIIEH MOCENIaeMOCThIO.

Y10BJIETBOPUTEIBHO — HEJIOCTATOYHO TOJTHOE OPOPMIICHHE PE3yJIbTATOB IMPAKTHICCKOM
paboThl, HE3HAYUTEIIbHBIC ONIMOKHW, 3HAHWUE COJIEPKAHUS OCHOBHBIX KaTETOpH W TIOHSATHUH,
HEJ0CTAaTOYHAs aKTUBHOCTD Ha 3aHATHUX, OCTABIIAIONIAS JKeJIaTh JIYUIIETro MOCEIIaeMOCTh.

HeynoBi1eTBOPUTEIBHO — TACCUBHOCTD HA 3aHATHUSAX, YACTast HETOTOBHOCTB IPH OTBETaX
Ha BONPOCHI, IJI0Xas MOCEIIaeMOCTh, OTCYTCTBHE Ka4yeCTB, YKa3aHHBIX BBIIIC JIJIS TTOJYYCHUS
00J1ee BRICOKHMX OIICHOK.

MakcuManbHOE KOJIMUECTBO OA/UIOB 10 JAHHOM hopMe KOHTpord — 94 Gama.

5.1.3 Ouenounoe cpeocmeo (konnokeuym). Kpumepuu oyenusanus.

Bonpocul k konnokeuymy:

1. OcHameHne W BO3MOXHOCTH COBPEMEHHOW J1abOpaToOpuu KOHTPOJIA KayecTBa
npupoaHoil cpeapl. ObecrieyeHre eqUHCTBA U3MepeHuid. TexHnka 0e30macHOCTH Mpu padoTe B
XUMHUUYECKON JadopaTopuu W IMpaBWiIaMU pabOThl C HEU3BECTHBIMU OOBEKTAMHU OKpY)Karollen
cpensl. Mepbl oka3zaHus MepBON MEIULIMHCKON TTOMOIIIH.

2. IlepeMeHHBIC U TTOCTOSTHHBIE COCTaBHBIE YacTH aTMochepHoro Bo3ayxa. CiydaifHbie
cocrapnsitone armocdepsl. [lpuponnsie, antponoreHHsie 3arpsi3Henus. [lepedens u cBoiicTBa
OCHOBHBIX 3arps3HSIONIMX HMHIPeIUeHTOB. Kiacchl OmacHOCTH 3arpsA3HSIONIMX —BEIIECTB.
Kpurepun oneHku  3arps3HeHuss —atMocepHoro  Bosayxa.  [IpenenbHo-nomycTHMBble
KoHIIeHTpanuu 3arpsi3astonmx Bemiects (I1IJIK) B atmoceprom Bozayxe.

3. TepMuHBl U OIpeneNeHUs] B 00JIACTH KOHTPOJIA KadyecTBa aTMOC(HEPHOTO BO3AyXa.
@®enepalibHble, PETHOHAJIBHBIE M OTPACIEBbIE HOPMATHUBHBIE JOKYMEHTHI, OMNPEIEIAIoIIne
TpeOOBaHUs K KauecTBY aTMoc(epHOro Bo3ayxa. TpeboBaHMs K MOMEIIEHUSM U 000pYyOBaHUIO
nmabopaTopuii KOHTPOJIS 3arps3HEHUs aTMOC(HEPHOTO BO3yXa U KBATM(PUKALIHS OllepaTopa.

4. CuctemMa KOHTPOJISI TOUHOCTH PE3yIbTATOB M3MEPEHMH COJIEpIKAHUS 3arps3HAIOLINX
BO3/lyX BelIEeCTB. BHEMHMN W BHYTpEHHUN KOHTpOJb. lIpaBmia mnpoBeaeHUs KOHTPOJISA
toyHOCTH. CpenicTBa KOHTpouis. Ilorpemnoctu u3sMepeHui.

5. Bb10op MHTpEMEHTOB, MOISKANTUX KOHTPOIIIO. Y CIOBUS 0TOOpa MpoOd HAa OCHOBHBIE
3arps3Hsomue Bo3ayx BeniectBa. O030p pa3oBbIX mpoO Bo3nyxa. KoHcepBauus, XpaHeHue u
TpaHCHIOPTUPOBKAa TMpo0. VYcioBus oTOOpa mpod arMmochepHbIX ocankoB. EnuHu4HBIE U
cymmaphele mpoOsl. [lepuon orGopa. Ilopsaok orGopa mpo0 >KUAKMX M TBEPHBIX OCAJKOB.
Onpenenenne >pPEKTUBHOCTH U TTOJTHOTHI 0TOOpa po0. XpaHeHue mpod 0CcaaKoB.

6. [IpenBapuTenbHast MOATOTOBKA MPo0O BO3AyXa M OCAAKOB K JTAOOpAaTOPHOMY aHAIIU3Y.
@®axkTopbl, O00yCIIaBIUBAIOLIUE CIOKHOCTh IPOBEIECHUS aHalIW3a aTMOCPEPHOTro BO3AyXa:
MHOTOKOMIIOHEHTHOCTb, HEYCTOMYUBOCTh CUCTEMbI, HEOJJHOPOAHOCTbh arperaTHOro COCTOSIHMS,
BJIUSTHUE METEOYCJIOBUM H T.II.

7. ITpinp (B3BEIIEHHBIE YACTHIIBI). A30TOCOJEpIKAIINE COCTUHEHUs (aMMMAK, THOKCHU
azora, okcuj a3ota). ['amoreHoconepkamue coeauHeHus (GTopua BOAOPOAA, XJIOP, XIJIOPHUT
Bostoposia). Cepyconepskaliue COEIMHEHUs (JAMOKCHJ Cepbl, CEpOBOJIOPOJ, CepHast KHUCIOTa,
cynb¢atel). [{uanuas! (muanun Bogopoa). Meramisl (pTyTh, KaIMUM, MapraHell, MeJlb, CBUHEII,
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XpoM, IHHK). TeopeTndyeckue OCHOBBI OIPENEICHHSI KOHLIEHTPAlMi OpPraHU4YeCKUX BEIIECTB B
BO3JIyX€.

8. CocrtaB npupoaHOi BOABI (MOBEPXHOCTHOWM, MOPCKOW, MOJ3EMHOM). YCIOBUS U
BakHeimue GakTopsl GOPMHUPOBAHUS XUMUYECKOTO COCTaBa MPUPOAHBIX BOJ B @HTPOMOTEHHBIX
yCIOBUSAX. XapaKTePUCTHKA OCHOBHBIX T'PYII 3arpsi3HAIOLIMX BEIIECTB B IPUPOJHBIX BOJAX.
XapakTepucTUKa CTOYHBIX BOJ M BUJbI UX 3arps3HeHus. @opMUpOBaHUE COCTaBa CTOYHBIX BOJ
(OBITOBBIX, TPOMBIIIJICHHBIX ).

9. TepMUHBI U ONpeNeNeHUs B 00JACTH KOHTPOJS KadecTBa MPUPOAHBIX, MUTHEBBIX U
CTOYHBIX BOJA. DenepalibHblE, PErMOHAIbHBIE M OTPACIEBbIE HOPMATHUBHBIE JIOKYMEHTHI,
omnpezensone TpeOOBaHus K KaueCTBY MPUPOAHBIX, TUTHEBBIX U CTOUYHBIX BOA. TpeboBaHus K
MOMEIICHUSIM U 000pYyIOBaHMIO JIAOOPATOPUI KOHTPOJISL 3arpsi3HEHUs] aTMOC(EPHOTO BO3IyXa U
kBanpukanus omnepatopa. KOHTpoNb TOYHOCTH peE3yNbTaTOB M3MEPEHUN COAEpKAHUS
3arpsA3HSIOIMX BEUIECTB B BOJE. BHEUIHMII U BHYTPEHHUH KOHTPOJIb TOYHOCTH, TPEOOBAaHUS K
€ro NpoBEACHUIO. Y CTpaHEHUE MOTPEUTHOCTEN U3MEPEHUN.

10. Bwuaer orbopa mpob: pa3oBele, cepuiiHble. YcinoBus — oTOopa  mpod.
PenpesentatruBHOCTh mp006. [lpuHIMmBl oTOOpa mpeacTaBUTENbHBIX Mpod. [IpodooTOOpHUKH.
Yacrora orbopa mpob. OTéop nmpobd Ha BOJOTOKAX M BOJOEMaX, B MECTax COPOCOB CTOYHBIX BOJI.
Koncepanus npo0 Ha pa3au4HbIe HHTPEIUEHTHI. XpaHeHue mpod BOAbI, TPAHCTIOPTUPOBKA.

11. CymHoCTh MHTErpajbHBIX MOKa3aTelell KauyecTBa BOJbI, X HEOOXOIUMOCTh - Kak
Haubosee IpocThiX U MHPOpMaTUBHBIX. [lepcrekTrBa X UCHONB30BaHUS ISl OIICHKU KauecTBa
BOZIbl. MeTO/IbI Ompesiesients B BoJie: MUHEpalibHOTO cocTaBa, okucisiemoctu (XIIK, BIIK, I10),
3(hUpPOU3BIEKAEMBIX BEIIECTB, TOKCUYHOCTH, MUKPOOMOJIOTHYECKIX MTOKA3aTENICH.

12. CocraB 10YB IO MAaKPOKOMIIOHEHTaM U HEKOTOPHIM MUKPOIPHUMECSAM, XapaKTEPHbIM
B Pa3JIMYHBIX PErMOHax. BiusHuME AaHTPONOreHHONM M TEXHOTEHHOH [EATEIbHOCTHM HAa COCTaB
IIOYBHI HA TEPPUTOPHUH T'OPOAA, BJIOJIb JOPOT U B CEJILCKOM MECTHOCTHU. BiusHUE MOIUTOHOB /17151
3aXOPOHEHHUsI OTXOJIOB PA3IMYHOI0 XapakKTepa Ha XUMUYECKHM COCTaB TPYHTOB U IOYBBI B
HEINOCPEACTBEHHOM OJIM30CTH OT MOJIUTOHA U TI0 MEPE yaJIEHUS OT HETO.

13. TpeGoBanusi, mpeabsIBIIEMbIe K MIOYBAM B 3aBUCHMOCTU OT IMPEAINOIaraeMbIxX Heneit
UCTIOJIB30BAHUS; ISl CEIbCKOXO03HCTBEHHBIX, CTPOUTENBHBIX, KyJIbTYPHO-OBITOBBIX W JPYTUX
neneid. OCOOEHHOCTH MUTPALIUU PA3IUYHBIX J€MEHTOB B IMOYBaX M BO3MOKHOCTH 3arpsi3HEHUs
MU CEJIbCKOXO3SIICTBEHHBIX KynbTyp. [loHSTHE BaoBOro cocraBa moYBbl, MOJABUKHON (HopMbI
BEIIECTB, HAXOMALIUXCA B IIOYBAX, COCTaBa BOJAHOM BBITSDKKH. COOTHOLIEHHE MEXY BaJOBBIM
coJiepaHueM, TTOIBMXKHOM (POpMOit M cofiep>kaHNEM B BOJHOU BBITSXKKE OJTHOTO DJIEMEHTA.

14. Ocobennoctu oTOOpa M aHalM3a IMOYBBI JAJS PA3JIMYHBIX LiEled JalbHEHIIero ee
MCIIOJIb30BaHUs, YCpEHEHHE MTPOOBI, €€ MPEACTaBUTENbHOCTh. XpaHeHue mpoosl. OcOOEHHOCTH
aHayn3a noussl. [IpoBeeHNEe BaIOBOrO aHaIM3a MOYBBI: 030JICHUE MOYBBI, BBIACIECHUE TSHKEIIBIX
METaJIJIOB, OIpENETIeHUE COJECpKAHUS HEpPacTBOPHUMBIX B KuUCiIOTe BemiecTB. OmnpexneneHue
UHTPEIMEHTOB B paCTBOPEHHOMN (hopMe.

15. OcobenHoctu B oOnacTv NpUMEHEHHUS (PU3MKO-XUMUYECKHX METO/0B aHaIu3a.
OcCHOBHBIE  XapaKTEPUCTUKU DJIEKTPOMAarHUTHOTO M3JIy4eHHs. TeopeTHYecKue OCHOBBI
AMHUCCHOHHON crnekTpockonuu. CriekTpaibHble TepMbl. IHTEHCUBHOCTD CIIEKTpPANbHBIX JIMHUU.
Hlupuna crnekTpanbHbIX JUHUH. OCHOBHBIE Y3J7IBl CHEKTPAJIbHBIX NPHOOPOB. VcTouHMKH
BO30Oyxaenus. Jucneprupyrommuii anemedT. [Ipuemuuku cBera. KauecTBEHHBIN CIIEKTpaIbHBINA
aHanu3. KonudecTBeHHBIM cHeKTpalbHbI aHanu3. [lolyKkonMuecTBEHHBIM CIEKTpaIbHBINA
aHanu3. Pororpapuyeckre MeTOIbl KOJIMYECTBEHHOro aHainu3a. DOTO3EKTPUUECKUE METOIbI.
XVMHUKO-CIEKTPAIbHBIN aHanu3. @oToMeTpHsl IJIaMEHH.

16. OoBHoI1 3aK0H cBeTOnOrTanIeHuss. OTpaHUYCHHS W YCIOBUS TIPUMEHUMOCTH 3aKOHA
Byrepa-JlamGepra-bepa. Cnektpsl mnornamenus. IIpoucxoxkaeHune CHIEKTpPOB IMOIJAIEeHHs.
Bpamarensusie cniektpbl.KonebarenbHbie CreKTpbl. DJIEKTPOHHBIE CHEKTphl. MHTEHCHBHOCTH
noryomenus. ®doroxumuueckue peakuuud. OCHOBHbBIE Y376l HPUOOPOB  aOCOPOIIMOHHOM
crekrpockonuu. Mcrounuku ceta. MoHoxpomarusaTopsl. [Ipuemuukn ceeta. KauecTBeHHBIN 1
KOJINYECTBEHHBIN aHanu3. KOHILEHTpalMOHHbIE YCIOBHS TMPOBEIEHHUS (OTOMETPUUYECKON



peakiuu. OntuManbHble yciaoBus (oTromerpudeckoro ompeaeneHus. OCHOBHBIE MPUEMbI
dboTomeTpruuecknx u3MepeHui. OmNpeeneHne CMECH CBETOIOIIIaamuX BemecTB. dypbe-
cnekrpockonus. @oromerpuueckoe TuTpoBaHue. OnpeeneHne HeOKPAEHHBIX COEAMHEHNH.

17. OcHOBHBIE Y3716l TPUOOPOB sl AaTOMHO-a0COPOIMOHHOTO aHau3a. KonumdecTBeHHOE
onpeneneHue. CHOeKTpbl JTIOMUHUCHEHIUU. ODHEPreTUYECKUd ¢  KBAHTOBBIA  BBIXOJbI
JIOMMHUCHEHUMU.  VIHTEHCHBHOCTh  JIIOMUHUCUEHUMU.  TylIEeHHE  JIFOMUHHUCLIECHILIHH.
JromunucneHms KpuctamuiohochopoB. ATomHas QiryopeceHmus. XeMITIOMHUHECISHTHBIN
aHanu3. KauecTBeHHBIN U KOJMYECTBEHHbBIN aHAIN3.

18. Twumbl paguMoOaKTHBHOTO pacmaja ¥ PaJAHOAKTUBHOTO H3JIYYCHHUS. 3aKOH
PaAMOAKTUBHOIO  pacmajga. SaepHas XuMuUs M HUCKYCCTBEHHAass  paJuOaKTUBHOCTb.
AKTUBalIMOHHBIN aHanu3. Meton u3oTomHoro pasz0apiieHus. Panuomerpuueckoe TUTPOBaHUE
DddekT Meccabayapa.

19. AncopOmust BemecTBa — oOcHOBa Xpomarorpaduu. Kiaccudukanus MeTom0B
xpomaTorpaduu. Xpomarorpapuieckuil MUK U 3IIOLMUOHHBIE XapaKTEPUCTUKU. TeopeTruueckue
OCHOBBI Xxpomatorpaduu. l'azoBas xpomarorpadus. KauecTBeHHBII W KOJMYECTBEHHBIN
aHanu3bl. BrusgHue Ttemiieparypbl. AHalIMTUYECKas peakLMOHHas Tra3oBas Xpomarorpadus.
KunkoctHast aacopbumoHHas xpomatorpadusi. Teopermueckue OcCHOBBL. KadecTBeHHBIH U
KOJIMUECTBEHHBINH aHanu3. ToHkocnoiHas xpomarorpadus. OcHoBHbIe xapaktepuctuku TCX.
KauecTBeHHBII M KOJWYECTBEHHBIN aHayim3. PacmpenenurenbHas xpomarorpadus Ha Oymare.
HNonnoobmenHnast xpomarorpadus. Monnas xpomatorpadus u ee METObI.

Kpurepun orieHuBaHMS
KonuruecTBo 0TOOpaKEHHBIX
" Ywucio HaOpaHHBIX OAJIIIOB Orenka
B OTBETEC ITYHKTOB

5 «3 Oamma» OTan4HO
4 «2 Gamnnmay Xoporo
3 «1 Oamm» VY 10BIE€TBOPUTEIIHHO
2 «0 6am1oB» HeynoBineTBOpUTEIIBHO

KonnuectBo nmyHkTOB *

a) NIyOWHA, TPOYHOCTh, CHCTEMAaTHYHOCTH 3HAHHMA

0) yMeHHE IPUBOIUTH PUMEPDI

B) a/ICKBaTHOCTh IPUMEHSAEMbIX 3HAHUN CUTYaIlluU

T') OIICHKA COBPEMEHHOT'O COCTOSTHUS

1) OTBET Ha JOTIOJHUTEIBHBINA BOIPOC
MaxkcrManbHOE KOJIMUECTBO Oa/lIoB IO JIAHHOM (hopMe KOHTPOJIS 33 Bech ceMecTp — 12 6a/uioB (110 0OHOMY
KOJUTOKBUYMY 3a MOZTYIIb).

5.2  MoHA OLEHOYHBIX CPEACTB ISl IPOMEKYTOYHOT0 KOHTPOJIS

®OC npomMeKyTOUYHOM aTTeCTaluU 00yJaromMUXCs 0 JUCIUIIINHE MpeTHa3HAYCeH ISt
OIICHKH CTENEeHH JOCTHXKEHHS 3allJIAaHUPOBAHHBIX PE3yJIbTAaTOB OOYYEHHS MO 3aBEPIICHUIO
W3Yy4YEeHUS TUCIUTIINHBI B YCTAHOBJICHHOW Y4e€OHBIM TUTAaHOM (popMe: 3ader.

B koHIIle cemecTpa Ha OCHOBaHUH MOATATHOTO KOHTPOJISI 00YUEHHsI CYMMUPYIOTCS Oaliyibl
TEKYILLEro PeUTUHTa U MPUHUMAETCSI pellIeHHEe O JJOITycKe 00y4aeMoro K BBIXOJHOMY KOHTPOJIIO.

B koHI1e cemecTpa Ha OCHOBAaHMHM MO3TAITHOT'O KOHTPOJISE 00yUEHHs] CYMMUPYIOTCSL OaJLIbI
TEKYIIUX, pPYOEKHBIX PEUTUHIOB M TMPUHUMAETCS peHIeHHEe O JOMycke o0ydaeMoro K
BBIXOJTHOMY KOHTPOJIIO MJIM OCBOOOKJICHUHN OT €ro CAAYH.

Ecnu o pesynbraTaMm TeKyIIMX, pyOeKHBIX PEHTHHIOB CTYAEHT HaOpasl B CyMMe MEHee
40% OamioB OT MaKCHUMAaJbHOTO PEHTUHIa JUCHMIUIMHBL, TO JI0 BBIXOJHOTO KOHTPOJIS OH HE
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JIOTyCKAeTCsT W CUMTaeTCs 3aJ0JDKHUKOM MO 3TOM aucuuruimHe. g ycTtpaHeHus
3aJI0JDKEHHOCTEH CTYZICHT MOTyJYaeT HHANBUIYaTbHOE 3aJJaHue JIJIST CAMOCTOATEIILHON paOOTHI.

Eciu xe cymma OamioB cocraBisier Oonee 60% OT MaKCUMalbHOTO pEHTHHTA
JUCUUIUIMHBI, TO CTYAEHT JOINYCKAaeTCd K CJadye BBIXOJHOTO KOHTPOJS IO PacCHUCaHUIO
9K3aMEHAIIMOHHOM CecCUH.

3a4eT MPOBOMUTCS B BHJE HTOIOBOIO TECTHPOBAHHMS B YCTAHOBJICHHBIE CPOKH C
nomotipio JIOT Ha caiire https://e.kgau.ru/, B komneroTepaom kiacce. Tect-Ouner conepxkut 20
BOINPOCOB IO BCEMY Kypcy, (opMHpyeTCs aBTOMATHUECKHM W3 OaHKa TECTOBBIX 3ajaHUil
(IIpunoscenue 1). Bpems npoxoxenus tecta — 60 MuH.

5.5.1 OueHo4HoOE CpeCTBO: 3alIIUTA KypPcoBoii padoThl. Kputepun onennBanus

TeMbl KypcoOBBIX paboT:

1. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOI'O U3JIyUEHHS.

2. TeopeTnyeckue OCHOBBI 3MHUCCHOHHOW CHEKTPOCKONMUHU. CHEeKTpalbHbIE TEPMBI.
HNHTEHCUBHOCTH CHIEKTPaNIbHBIX JIMHUN. [[IMprHa cCrIeKTpaabHbBIX JTUHUM.

3. OCHOBHBIE  Y37Bl  CHEKTpalbHBIX  HpuOopoB.  McTouHMKH  BO3OYXIEHUS.
Hucneprupyromuii 3siemenT. [IpueMHuku ceera.

4. KayecTBEHHbIH CIIEKTpaIbHBIN aHAIIN3.

5. KonnuecTBeHHBIN CIEKTpaJIbHBINA aHATIU3.

6. [ToryKOIMUECTBEHHBIN CIIEKTPAIbHBINA aHATU3.

7. ®ororpaduyeckre METO bl KOJIMUYECTBEHHOTO aHAJIN3A.

8. ®OTOIICKTPUUECKUE METO/IBI.

9. XUMHUKO-CIIEKTpaIbHbIN aHAIU3.

10. ®oTomeTpus MIaMeHH.

11. OcHoBHbIE TipUEMbI (POTOMETPUUECKUX U3MEPECHHIA.

12. TeopeTnueckre OCHOBBI aTOMHO-a0COPOIIMOHHOTO aHAJIH3a.

13. AtomHas dayopecueHuus.

14. XeMWIIOMMHECLIEHTHBIN aHAIN3.

15. KauecTBeHHBIH U KOJTMYECTBEHHBIH PEHTI€HOCTIEKTPAIbHBIN aHAIN3.

16. Aacopbumst BemiectBa - oOcHOBa xpomatorpaduu. Kriaccudukamus MeTonoB
xpomarorpaduu.

17. NonnooOMeHnHas xpomarorpadusi. Monnas xpomarorpadus u ee METObI.

18. XKugkoctHass ~ agcopObumMoHHas — xpomarorpadus.  TeopeTudeckue  OCHOBBI.
KauecTBeHHBIN 1 KOJMYECTBEHHBIN aHAIIN3.

19. Tonxkocnoitnas xpomarorpadusa. OcHoBHble XapakrepucTuku TCX. KauecTBeHHBIN 1
KOJIMUECTBEHHBIN aHAIIN3

JIisi CTYAEHTOB CpPOK Cllaud KypCOBOW Ha Kadenpy yCTaHABIMBACTCS OTACIBHO IS
KOKIOro Kypca, HO HE TMO3JHee HEeNeNu A0 3aueTHoW Heaenu. HayuHblii pykoBOAWUTENb
BBICTABIISCT MPEABAPUTEIBHYIO OlleHKY. OKOHYATeIbHAs OIICHKA OMPEeIEISIeTCs TI0 Pe3yIbTaTaM
3aIIUTHl C YYETOM OIICHKHM HAyYHOT'O PYKOBOIMTEINS M BBICTABISETCS B BEJOMOCTHh M 3aUYETHYIO
KHIDKKY. 3alllMIIeHHast KypcoBas paboTa claeTcs cTapiieMy JadbopaHTy Kadeapsl.

3amuTa KypcoBod pabotel. MtoroByro nuddepeHnupoBaHHYIO OLEHKY BBIITOJHEHHOM
KypCOBOH paOOThbI BBICTABJISIET KOMUCCHSI, HA3HAYaeMasi pacropsbKeHHeM 1o Kadeape B cocTaBe
HE MEHee JIByX IpernojiaBaTesneil. 3alura COCTOUT U3 ABYX JTaloB: J0KJa/la CTYACHTa U OTBETOB
Ha BOIIPOCHI HAYYHOI'O PYKOBOAMUTENS U KOMUCCHUHU.

Csoe BBICTYIINICHUC CTYACHT T'OTOBUT IO CICAYIOLIEMY IJIaHY:

. TeMa KypCoBO# pabOThI, aKTyaIbHOCTh BEIOPAHHOM TEMBI, 11eJ1h U 337]a4H paOOTHI;
J OCHOBHBI€ HCITOIH30BaHHbBIE UCTOUYHUKH;

J KpaTKoe cojiepxaHue paboThl;

. pe3yNbTaThl paboThI.
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CryneHT NOJDKEH IMOKaszaTh IIIyOOKOe 3HAaHWE MpoOJIeMBl, HaJl KOTOpoil oH paboTai,
BJIaZICTh TEPMHUHOJIOTHEH, IOHMMAaThb M YMETh OOBSICHUTH CMBICT TaOiHI, TpaduuecKux
n300paxeHuid, GoOpMyI U T. II.

KpurepusiMu oneHKH KypcoBoil padoThI SIBIISIFOTCS:

J KauecTBO cojepxaHus padoThl (JOCTHKEeHHE CHOPMYIMPOBAHHOW LETH U
pelleHne 3a/1a4 UCCIEA0BAHUs, ITOJIHOTA PACKPBITHSI TEMbI, CACTEMHOCTb I1OAX0/1a, OTPaXKECHHUE
3HAHUU JIUTEPATypbl U PA3IUYHBIX TOYEK 3pEHUS IO TeMe, HOPMAaTHUBHO-TIPABOBBIX AaKTOB,
apryMeHTHPOBaHHOE 00OCHOBAHME BBIBOJIOB M MPEIIOKEHU);

. coOmroieHne rpaduka BBIMOTHEHUS KYPCOBOM paOdOTHI;

o aKTyaJIbHOCTb BEIOPAHHOW TEMBI;

o COOTBETCTBHE COJICPIKaHMsI BRIOPAHHOH Teme,

o COOTBETCTBHE COJICPIKAHMSI IJIaB U MmaparpadoB UX Ha3BaHHIO,

o JIOTHKA, TPAMOTHOCTh M CTHIIb U3JI0KCHUS;

o BHEIIHUH B pabOTHI U ee 0(hOpMIICHUE, aKKYPaTHOCTb;

o co0JII0ICHHE 3aJJaHHOTO 00BeMa paboTHI,

o HAJIMYHE XOPOIIO CTPYKTYPUPOBAHHOTO IUIaHA, PACKPBIBAIOIIETO COJCPIKAHHE

TEMBbI KypCOBOM pabOThI;

HaJINYMe CHOCOK U NPaBUIbHOCTh IUTUPOBAHUS;

Ka4yecTBO 0(OpMIIEHUS] pUCYHKOB, CXEM, TaOJIUII;

IIPaBUIBHOCTh OPOPMIICHHSI CITUCKA UCIIOJIB30BAHHOM JIUTEPATYPHI;
JOCTaTOYHOCTh M HOBU3HA N3Y4YE€HHOM JINTEPATYPBhI;

OTBETHI Ha BOIIPOCHI IIPH ITYOJUYHOMN 3a1UTE paOOTHI.

KypcoBas pabota, He oTBevaromiasi JaHHbIM KPUTEPUSIM, HE JOMYCKAETCs 10 3aILUTHI.

OneHKa «OTJIMYHO» BBICTABISETCS NPU BBIIOJHEHUH KypCOBOM pabOThl B IOJIHOM
o0beme; paboTa OTIMYAeTCs TIIyOMHOW MPOPAaOOTKH BCEX PAa3lesIOB COAEPKATEIbHOW YacTH,
opopmiena ¢ CcOONIONEHHEM YCTAHOBJICGHHBIX TPABWI; CTYICHT CBOOOJHO BIIAJEET
TEOPETHYECKMM  MaTepuasoM, Oe30IMO0YHO NpPUMEHSET €ero Npu peHIeHHH 3ajad,
Cq)OpMyanOBaHHBIX B 3a/laHMHM; HAa BCC BOIIPOCHI JACT IMPABUJIBHBIC U 000CHOBaHHbBIE OTBCTHI,
yOeaAUTeNbHO 3alMIIAeT CBOIO TOUKY 3PEHHUS.

OneHKa «XOpOUIO» BBICTABISETCS MPHU BBIMOJHEHUH KypCOBOM paOOThl B IMOJIHOM
o0beMe; paboTa oTiaMuaeTcs TIIyOMHOM MpOpabOTKM BCEX PAa3/eloB COAEP)KATeNbHOW YacTH,
odopmiieHa ¢ COONIIOICHNEM YCTaHOBJIEHHBIX MPABUIT, CTYACHT TBEPJO BIIAJEET TEOPETHUECKUM
MaTepHajIoM, MOXET NMPUMEHATh €ro CaMOCTOSTENIBHO WMJIM M0 yKa3aHWIO MpernojaBarens; Ha
OOJIBIIIMHCTBO BOITPOCOB AaHBI IPAaBUJIBHBIC OTBCTHI, 3allIUIIACT CBOIO TOUYKY 3PCHHUA AOCTATOYHO
000CHOBAHO.

OIIGHKa «KYOOBJICTBOPUTCIIBHO» BBICTABJIACTCSA IIPHW BBIIIOJIHCHHUN KprOBOfI pa6OTBI B
OCHOBHOM IpPaBWJIBHO, HO 0€3 JOCTaTO4YHO TIJyOOKOW NpopabOTKM HEKOTOPBIX pa3/esioB;
CTYACHT YCBOHWJ TOJHKO OCHOBHBIE pa3elibl TEOPETHYECKOTO MarepHaja W I0 YKa3aHUIO
npenojaBatens (0€3 MHUIMATHUBBI U CAMOCTOSITEIHOCTH) MPHUMEHSET €ro NpakTUYeCKH; Ha
BOTIPOCHI OTBEYAET HEYBEPEHHO WJIM JIOIYCKAeT ONIMOKH, HEYBEPEHHO 3aIUINAET CBOIO TOYKY
3peHusl.

OreHKa «HEYHAOBIETBOPHUTEIBHO» BBICTABISIETCS, KOTJA CTYACHT HE MOJKET 3aIlUTHTh
CBOM peIIEeHUs, JOMyCKaeT rpyOble (akTHUECKHEe OIIMOKH IpU OTBETaX Ha MOCTaBJICHHBIE
BOITPOCHI UJIM BOBCE HE OTBCYACT HA HUX.

[TonoxutenbHast OLIEHKA BBICTABISETCS B BEJOMOCTh M 3aYETHYIO KHWXKKY. CTYIEHT,
MOJIYYMBIIUI HEYIOBIETBOPUTENBHYIO OLIEHKY, JOJKEH J10paboTaTh KypcoByto padoTy. B aTom
Cllyyae CMEHa TeMBbI HE JIOITYCKaeTCsl.

Kpurepun onienuBanus
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baiel o perTuHro-
Uwucno HaOpaHHBIX OAJIIOB . OreHka
MOJIYJIBHOH CHCTEME
Boee 73 - 86 % «64 b6anna» 3a4TEHO
60-72 % «46 0amIoB» 3a4TEHO
menee 60 % «0-38 b6ayu1oB) HE 3aYTEHO

Bomnpoce! 1151 3a4eTa ¢ OeHKO|

1. Oxpyxatomas cpena kak cuctema. KOHTpoib COCTOSHUS OKpyXKarollell cpelaspl B
Poccuun. 2. HopMmupoBaHue 3arpsi3HEHHH B 0O0BEKTax OKpyxkaromed cpenbl. Knaccudukanus
BEIIIECTB 10 CTEIIEHH UX onacHocT. 3. O0Imue NpuHIKUITE 0TOOpa MPoO aTMOC(HEPHOTO BO3TyXa.
4. XuMuYecKue XapaKTepUCTHUKU MPUPOTHBIX U CTOYHBIX BOJ. 5. CrmocoObl KOHCEpBAallUU U
xpaHeHus: mpo6. 6. ['maBHbIe ommOKu mpu oTOOpe mpod armochepHOro Bo3ayxa. 7. Bwibop
Mecta oTOopa mpob. TpancnoprupoBka nmpob. 8. Buubl ot6opa npob. 9. IlpencraBurenbHOCT
npoOsl. [ToaroroBka taper. Cpencra aiis otoopa mpod. 10. Crnocodbr koHcepBanuu mpod. 11.
Ou3nyecKkue XapakTEepPUCTUKU MPUPOAHBIX U CTOYHBIX BoiA. 12. dopmupoBaHHE cOCTaBa
3arps3HEHUH B aTMOC(epHOM BO3JyX€ B YCIOBHAX TEXHOTEHHOTO U aAHTPOIOT€HHOTO
BozeiicTBus. 13. TpeOoBaHus, MpeabsBIsieMble K KOHTPOJIIO KayecTBa aTMOC(EepHOro BO3ayXa.
HopmaruBnas noxkymentarus. 14. Ot6op mpod aTMochepHOro Bo3ayxa U OCaJKOB MOATOTOBKA
ux K aHanuzy. 15. Onpenenenue copepxkaHusi NbUId B Bo3ayxe. 16. Onpenenenue conepxaHus
cepoBojiopoza B Boznyxe. 17. M3smepenue coaep:kaHusi ra3000pa3HbIX 3arpsi3HAIOIIUMX BELECTB
B aTMoc(epHOM BO3JyXe C HCIOIb30BaHMEM razoaHanusaropa. 18. doTokojgopumeTpuyeckue
MeToabl aHanuza. 19. OcHoBHOM 3akoH cBetomnoriomeHus. 3akon byrepa-JlamOepra-bepa. 20.
Omnpenenenne pH ¢ nomompio OydepHbix pactBopoB. 21. OTKIOHEHHS OT OCHOBHOTO 3aKOHA
cBeTomnoromeHus. 22. Meroabl ONpeleNneHus IIEIOYHOCTU IPUPOJHBIX M CTOYHBIX BOJI.
CBoOomnast mienmoyHocTh. 23. OOmas MmeaoYHOCTh NPUPOAHBIX W CTOYHBIX BOA. 24.
UccnenoBanust BogHo# cpenbl. 25. OmpeneneHue MepMaHTaHATHOM OKHUCISIEMOCTH BOJ. 26.
Onpenenenue pacTBOPEHHOTO B BOJE KUCIOPOJAa HOJOMETPUYECKHMM MeTtofoM. 27.
Omnpenenenre KUCIOTHOCTH MOYB 00BEMHBIM MeTonoM. 28. Ompenenenue o0meH meI09HOCTH
BoA U mouB. 29. OmpeneneHre MUHEPATLHOTO ocTaTka B mpobe Boabl. 30. dopmupoBaHue
CcoCTaBa MOYB B YCIOBHUSIX TEXHOT€HHOTO W AaHTPOINOTreHHOro BozneicTBus. 31. TpeOoBanus,
npenbsBiIseMble K 0TOOPY U aHanu3y npob moussl. HopMaTuBHbie MokyMeHTHI 32. OnpeneneHue
COJIEpXKaHUsl BOJIHOPACTBOPUMOTO OpraHMuYecKkoro BemiecTBa B mouBe 33. OmnpeneneHue
aMMHUadHOrOo a3zoTa B mouBe 34. OmnpeneneHue coaepkaHus HEPTENPOIYKTOB B TouBe. 35.
OrnpeziesieHne CoJEpKaHusl OpraHUYECKUX Tpumeceil B mouse 36. OmnpeneneHue coaep kaHust
docdartos B npode noussl. 37. OnpeaeneHre HUTPATHOTO a30Ta AUCYIb(OPEHOTOBBIM METOAOM
38. OcobenHoct B 00JacTM TpPUMEHEHUs (PU3UKO-XMMHUUYECKHX METOJ0B aHanmu3a 39.
OcHoBHBIE (PU3UKO-XUMUYECKHE METOJbl aHallu3a, OCHOBHBIE MPHEMBI, HCIOIb3yeMbIe B
buszuko-xuMudeckux Merogax aHammza. 40. OCHOBHBIE XapaKTEPUCTUKHU AIEKTPOMATHUTHOTO
n3nydenus. 41. TeopeTnueckue OCHOBBI SMUCCUOHHOM CIEKTPOCKONUU. CIeKTpalIbHbIE TEPMBI.
HNuTeHcuBHOCTh criekTpaibHbIX JUHUM. Illupuna cnexktpanbHbix JUHUN. 42. OCHOBHBIE Y3IIBI
CHEKTpalbHBIX MpubopoB. VcTounuku Bo30yxaenus. Jucneprupyromuit snemenT. [IpueMHuKN
cBeta. 43. KauecTBeHHBIN criekTpanbHbli aHanu3. 44. KonuuecTBEHHBIN CIEKTpaIbHBIA aHATIU3.
45. TlonmykonMYeCTBEHHBIH  CHEKTpajbHBbIM aHanmu3. 46. @ororpadpuyeckue MeTOJbl
KOJIMYECTBEHHOTO aHanu3a. 47. Dorosnekrpuueckue Metonpl. 48. XMMHKO-CHEKTpalIbHBINA
aHanu3. 49. ®oromerpus iameHu. 50. OCHOBHON 3aKkOH cBeTonornameHus. OrpaHudeHus U
yCIIOBHS TNPUMEHMMOCTH 3akoHa byrepallamGepra-bepa. 51. CnexTpsl morjamieHwus.
[Tpoucxoxaenue crnekTpoB mnoryomeHus. 52. Bpamarenshbie cnekTpsl. 53. KoneGarenbHble
CHEKTpPHI. 54. DIEKTPOHHBIE CIEKTPHI. 55. NHTEeHCUBHOCTH morameHus. 56. oroxuMudeckue
peakiuu. 57. KauyecTBEeHHBIN U KOJIMUYECTBEHHBINM aHAIH3 aOCOPOIIMOHHON CIIEKTPOCKOMUU. 58.
KoHneHTpannonueie ycioBus mpoBeneHus (GoToMeTpuyeckor peakmuu. 59. OnrtumalibHbIS
ycnoBus  (oroMeTpudeckoro ompeneneHus. 60. OcHOBHble TpueMbl (HOTOMETPHUECKUX
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u3Mepenuil. 61. OnpeneneHne cMecu CBETOIOIIAINAOMIUX BelecTB. 62. dypbe-ClIEeKTPOCKOIHNS.
63. ®otomeTpuueckoe TUTpoBaHuEe. 64. OmnpeneneHUe HEOKPAIIEHHBIX COCIUHEHUH. 63.
TeopeTnueckre OCHOBBI aTOMHO-a0COpPOIMOHHOTO aHanu3a. 66. KonnuecTBeHHOE Onpe/ieieHue.
67. CrekTpsl JIOMUHUCHEHIMHU. 68. DHEPreTUYECKUN U KBAHTOBBIM BBIXOJIbl JTJIOMUHUCIICHIIUH.
69. NnrencuBHocTh momuHucueHuuu. 70. Tymenune momunucneHumu. 71. JlroMuHUCHEHIINS
kpuctamioochopoB. 72. AtomHas dayopectieHnus. 73. XeMUITIOMUHECIIEHTHBIN aHanmm3. 74.
Pentrenosckue cnektpel. IloriameHnue peHreHOBCKOro wu3iydyeHus. 75. KauecTBEHHbIM U
KOJIMYECTBEHHBII PEHTIeHOCHEKTPAIbHBIA aHanu3. 76. Tumbsl paavoOakTHUBHOIO pacrnajna u
PaAMOAKTUBHOTO M3ITyYEHHUs. 3aKOH pPaJMOAaKTUBHOTO pacnajga. 77. SnepHas Xumus u
HMCKYCCTBEHHAs PAJAMOAKTHUBHOCTh. 78. AKTHBAalMOHHBIA aHanu3. 79. MeTon HM30TONMHOIO
pa3baBnenus. 80. Pammomerpuueckoe TtutpoBanue Dddext Meccabayspa. 81. AmcopOrus
BeliecTBa - oOcHoBa xpomartorpadguu. Kiaccudukauus wmetonoB xpomatorpadum. 82.
Xpomarorpaguueckuii MUK M DIIIOUMOHHBIE XapakTepucTuku 83. TeopeTHueckue OCHOBBI
xpomarorpaduu. 84. I'azoBas xpomarorpadmus. 85. AHaiuTHUecKas pEaKIMOHHAs Ta30Bas
xpomarorpadus. 86. XunkocrHas agacopOruonHast xpomatorpadus. TeopeTnueckre OCHOBBI.
KadecTtBeHHBII M KONMMUYECTBEHHBIM aHanmu3. 87. ToHkocnoiHas xpomartorpadus. OCHOBHBIC
xapaktepuctuku TCX. KaucTBeHHBIH M KoJMuecTBEHHBIM aHanmu3 88. PacnpenenutenpHas
xpomatorpadus Ha 6ymare. 89. MonnoobmenHas xpomarorpadus. Monnas xpomaTtorpadus u ee
METO/IBI.

Kpurepuu onennBanus 3auera
Kpwurepun orternBanys muddepeHIIMPoBaHHOTO 3a4eTa

CTyeHT noJiy4aeT OleHKY OTJIMYHO:

1. Bce Bumbsl pabor (mabopaTopHble pabOThI, KOJUIOKBHYM, JOKJIaJ,  HTOTOBOE
TECTUPOBAHUE) BHIITOJHEHBI:

— CIIaHbI B YKa3aHHBIN TMPETOIaBaTeieM CPOK;

— BBITIOJTHEHBI € MAIbIM YUC/IOM 3AMEUAHUIL;

— 3aMEYaHHS YCTPAHEHBI B YKa3aHHBIH MPEIOIaBaTeNIeM CPOK;

2. K mnpomexyTodHOMY KOHTPOJIO BC€ BHABI paboT (JabopaTropHble palOTHI,
KOJJIOKBHYM, JIOKJIAJI, UTOIOBOE TECTUPOBAHKE) 3a4TCHBI, OKOHYATEJIbHAS (I1OCIIE HCIIPABIICHHIA)
OLICHKA 32 JIF00OH BU paboT JOIDKHA OBITH «4» U «5» (C IpeodaganueM «5»).

CTyleHT moJiy4aeT OleHKY XOpOoLIo:

1. Bce Buael pabot (abopaTtopHble pabOThl, KOJUIOKBUYM, HTOTOBOE TECTHPOBAHHE)
BBITIOJTHEHBI:

— CIIaHBI B YKa3aHHBIN TPETNOaBaTeIeM CPOK;

— BBIIIOJIHEHBI CO CPEOHUM YUCIOM 3AMEUAHUIL;

— 3aMEYaHHS YCTPAHEHBI B YKa3aHHBINA MPEIOIaBaTeIeM CPOK;

2. K npomexyTouyHOMy KOHTPOIIO BCe BHAbI paboT (J1abopaTropHble pPabOTHI,
KOJUIOKBUYM, JTOKJIaJ, WTOTOBOE TECTUPOBAHKE) 3a4TEHBI, OLIEHKA 3a JII000M BHA padboT (Tocie
WCIIPABIICHUS ) MOXKET OBITH «3», «4» unu «5» (¢ mpeobraaganueM «4» uim «5»).

CTyIeHT moJiy4aeT OleHKY Y/0BJeTBOPUTEIbHO.

1. Bce Buasl paboT, wiM Kakue-TuOO M3 NEPEeUMCICHHBIX (JabopaTopHble paboOTHI,
KOJUIOKBUYM, HUTOTOBOE TECTUPOBAHUE):

— HE BBINIOJIHEHBI B CPOKH, YKa3aHHBIE MTPEIolaBaTelieM;

— BBITIOJTHEHBI ¢ OOJIBIIMM YHCIIOM 3aMEeUaHHi;

— 3aMeyaHus He YCTpaHEHbl B YyKa3aHHbBIM MpernojaBaTeleM CpOK M BILIOTH [0
IPOMEKYTOYHOTO KOHTPOJIS;

2. Ecinm  cTymeHT ycmeBaeT yCTPaHUTh 3aMEYaHust BO BpeMsl IPOBEICHUS
IPOMEKYTOYHOTO KOHTPOJIS, TO OH TOJYYaeT OICHKY «YIOBJICTBOPUTEIHHOY. [IpH 3TOM OlleHKa
3a mM000ii BUT padOT JOHKHA OBITH HE MEHEE «3)».

CTyIeHT moJiy4aeT OlleHKY He Y/10BJIeTBOPUTEIbHO.

Bce Buabl yueOHbBIX paboT, MM KaKue-JIN0O U3 MePeUnCIIEHHBIX (MPaKTHUECKUue paboThl,
KOJUIOKBUYM, HTOTOBOE TECTUPOBAHUE):
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— HE BBINOJIHEHBl B CPOKH, YKa3aHHBIC IPENOAaBaTe]eM, W/MIM HE BBINOJHEHBI K
MOMEHTY CJIa4Hl POMEKYTOYHOI'O0 KOHTPOJIS;

— BBINOJHEHBl C OTPOMHBIM YHCIOM 3aMEYaHWi, M 3aMe4yaHHsl HE YyCTpaHEeHbl Ha
IIPOMEXYTOUHOM KOHTPOIJIE.

3auem moorcem npogooumsvca u 8 ude mecmupoganus. TecTupoBaHHe TPOBOJUTCS C
1eJIbI0 PYOEKHOTO KOHTPOJIS 10 OKOHYaHHH ceMecTpa, mepen 3aderoM, ¢ nomoinsio JJOT Ha
caifre https://e.kgau.ru/. Kaxxapiii 00y4yaromuiicss IpoXoIuT TECTUPOBAHUE (BpEMsI IPOXOKACHUS
tecta — 30 MHH) B KOMITBIOTEPHOM KJlacce, TECT CoAepKHUT 20 BOIPOCOB 110 BCEMY KypCYy.

Kpurepuu onienuBanus

baiel mo perTuHro-
Uwucio HaOpaHHBIX OAJIIOB . OreHka
MOJIYJIBHOH CHCTEME
Boee 73 - 86 % «18 6annoB» 3a4TEHO
60-72 % «13 0am1oB» 3a4TEHO
Mmenee 60 % «0-11 GayutoB) HE 3a4TEHO

6 YueOHO-MeTOMUYeCKOe H MHPOPMAIIMOHHOE o0ecTiedeHe TUCIUTTIHHBI

6.1. OcHoBHasi IMTEpaTypa

1. Hosocenora, H. B. Mertonbsl KOHTpOJIS K MPUOOPHOTO  OOECHEYCHUS TIPH
OopraHu3allii MOHHUTOPUHTA: Ja0OpaTOPHBIN MpakTUKyM / M-Bo cei. xo03-Ba Poc. denepanum,
KpacHosip. roc. arpap. yu-T ; coct. H. B. HoBocenosa. - Kpacnosipck : Kpac['AY, 2011. - 53 c.

2. OU3NKO-XUMHUYECKUE METOBI aHan3a: yuyebHoe mocodue aas By3os / B. H. Kasun [u
np.]; mox penmakmmeir E. M. Ilmmcca. — Mocksa : WsnmarenbcrBo FOpaiit, 2021.— 201c.
URL.: https://urait.ru/bcode/495720.

3.  ®epopoB, A.A. Meroabl XUMHUYECKOTO aHAJIM3a OOBEKTOB IPUPOIHOMN Cpebl
y4eOHUK JUI CTYICHTOB BBICIIMX Yy4eOHbBIX 3aBerenuid / A. A. ®@enopos, I'. 3. Kazues, I'. 1.
Kazakosa. - M. : KomocC, 2008. - 117 c.

6.2. JlonmostHUTEIbHAS JIUTEPATYypPa

1. ®omuna, H.B. Xumus okpyxkaromeil cpeapl : npakTukyMm: yuyeObHoe nmocobue / H. B.
®omuHa; KpacHosip. roc. arpap. yH-T. - Kpacnosipck : Kpacl'AY, 2018. - 139 c.

2. XoxnoBa, A. . MeTojsl onpeieNieHus TSHKEIBIX METAJUIOB B MPOAYKTAaX MHUTAHUS :
meroauueckue ykazanus / A. U. Xoxinosa ; Kpachosip. roc. arpap. yH-T. - Kpacnospck: [0. u.],
2006. - 32 c.

3. AnekcanapoBa, D. A. AHaimTHdeckas XuMus B 2 kHUTax. Kuuwra 1. Xumudeckue
METOJIbl aHaJN3a: YUeOHUK U MPakTUKyM a7s By30B/ O. A. Anekcanaposa, H. I'. T'aiinykoBa. —
3-e wm3n., wucnp. w jgom — MockBa: W3garensctBo IOpaiit, 2021.— 537c¢. URL:
https://urait.ru/bcode/489395.

6.3. [lepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHO# ceTn « AHTepHET»
(nanee — cerb «AHTEpHET»)

1. Hayunas snextponnas oudnmoreka «eLibrary» http://elibrary.ru/

2. baza nannbix Scopus - http://www.scopus.com

3. WNndpopmannonnas ceth mo 3arpsizHeHuto 3emens B Epone (NICOLE, Network
for Contaminated Land in Europe) - http://www.nicole.org/general/

4. OdunuanbHblii  callT MuHHCTEpPCTBAa TNPUPOIAHBIX PECYPCOB U IKOJIOTUU
Poccwuiickoit @eneparmu - http://www.mnr.gov.ru/

5. Onekrponnas oubiauoreka BookFinder - http://bookfi.org

6. OnekrponHas oudanoreka MI'Y - http://www.pochva.com
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https://urait.ru/bcode/495720
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=11471109730900130710&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A4%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
http://5.159.97.194:8080/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1448130570701170510&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A5%D0%BE%D1%85%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%90%2E%20%D0%98%2E
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IIpunosxenne 1

Taoauua — Tun TecTOBOro 3agaHus

Tun 3ananus HanmeHnoBanue
1 3a,Z[aHI/I${ 3dKPBITOI'O TUIIA HA YCTAHOBJICHUC COOTBCTCTBUA
2 3aI[aHI/I5'I 3aKPBITOTO THUIIA HA YCTAHOBJICHHUC ITOCJICA0BATCIILHOCTU
3 3a,Z[aHI/I${ KOM6I/IHI/IpOBaHHOFO THUIIA, IIPCAIIOIararonune BBI60p OJHOI'O
IPaBHUJILHOT'O OTBCTA U3 MPCAJIOKCHHBIX
4 3aI[aHI/I$I KOM6I/IHI/IpOBaHHOFO THUIIA, IIPpECAIIOIararomunue BBI60p HECKOJIBKHX
OTBCTOB M3 IMPCAJIOKCHHBIX
5 3aI[aHI/I$I OTKPLITOI'O THIIA, B TOM YUCJIC C pHSBépHYTBIM OTBCTOM
Tabanna — bank TecTOBBIX 3a1aHUH
Ne TUII IIpaBunbHbIN OTBET
m/n  |TECTOB
oro
3AJIAHU TECTOBOE 3AJIAHUE
A
1 3 1. Ipouuraiite Tekct, BbIOepUTE MpaBUWIBHBIN| b. mpobooTdop — npodoOnoAroTOoBKa —
BapUaHT OTBETa M 3alHIINTE Pa3BEPHYTHIH| M3MepeHHe — 00paboTKa pe3ysIbTaToB.
000CHOBAaHHBIN OTBET. [Ipo60ooTOOpP — 3TO TEPBHINA ATAIl, KOTOPBIN
[IpaBunbHas MIOCJIEI0BATEIILHOCTh 9TAIOB| BKJIIOYAET B CeOs B3SITHE MPEACTAaBUTEIBHOMN
aHaIM3a MPUBEICHA B IIYHKTE: npoOBl M3 HcclIenyeMoro oObekTa. 3aremM
a) po6ooTOOp — U3MEpeHue —| crexyer mpoOOMOATOTOBKAa — TMIpoIece, B
MpoOONOATrOTOBKA — 00paboTKa pe3ybTaToB; X0l€ KOTOporo mpoba TpPHUBOIUTCS B
6) mpobooTOOp — TPOOOMOATOTOBKA —| COCTOSHHE, HEOOXOMUMOE ISl IPOBEICHHS
u3MepeHne — o0paboTKa pe3ysibTaToB; u3MepeHuit  (Hampumep,  HM3MelNbueHHE,
B) nmpoOomoAroToBka —  mpoboorbop —| pacTtBopenue, puabTpanus u T. 1a.). [locie
u3MepeHue — o0paboTKa pe3yibTaToB; 3TOr0 TPOBOJUTCS CaMoO H3MEpeHHe —
r) npobootdéop — wu3MepeHHe — 00paboOTKa| onpeneseHne KOJINYECTBEHHBIX WIH
pe3yJIbTaToOB — MPOOOMOrOTOBKA. KaueCTBEHHBIX  XapaKTePUCTHK  MPOOBL
3aBepIIaoInM 3TANoM sBJIIeTcs 00paboTka
pe3ysibTaToB —  aHaIM3  IIOJIydYEeHHBIX
JIAaHHBIX, UX MHTEpIpeTanus u opopMmieHHe
BBIBOJIOB.
2 3 2. TlpouwrtaiiTe TEKCT, BBHIOCpUTE NpaBWIbHEI| 2. HeBepHO.
BapuMaHT OTBETa M 3alHIINTe pa3BEpHYTHIH| «MoKpoe»  INpocemBaHHWEe  (arperaTHbIH
000CHOBaHHBIH OTBET. aHaJIM3 T0YB) ITOJpa3yMeBaeT, 4To oOpaser]
BepHo 1M, 4TO MOATOTOBKA MOYBEHHOr0 00pa3la| MOYBbl MPEIBAPUTEIBHO YBJIAXKHSAETCS, a
JUIL  «MOKpOTO» TIpOCeMBaHMs (arperaTtHoro| 3aTeM MpOIMYyCKaeTcs 4Yepe3 cuTa  JJis
aHaJIM3a 10YB) BKIIIOUAET CYyX0€ NPOCEHBaHHE. orpeiesIeHus! MOYBEHHBIX arperaros
1.BepHo. (CTPpYKTYpHBIX ~ OTAETHHOCTEH). Cyxoe
2.HesepHo. NpOCEeMBaHUE  HE  SIBISIETCS  ATAloM
MOJTOTOBKU JJISl «MOKPOTO» IPOCEHBAHUS,
MOCKOJIBKY B 3TOM CIIy4ae arperarsl MOTyT
paspymartbcs, a  pe3yjiabTaThl  OyxayT
OTJIMYAThCS OT TEX, YTO HEOOXOIMMBI IS
arperaTHoro aHajm3a.
3 3 3. Ipouwmraiite Tekct, BbIOepuTe IpaBMILHBIA| 1. BepHo.
BapuMaHT OTBeTa M 3anummure pas3BepHyThblii| KamibpoBka pH-merpa 1o craHmapTHBIM

17




000CHOBAHHBIN OTBET.

Bepuo mm, 4uyro pH-merp xammOpyroT 10
CTaHAapTHBIM  OypepHbIM  pacTBOpaMm IS
CHIDKCHUsI BJIMSHHS TOTEHIMANa KOHTAKTOB H
MOTEHIMAaja ACUMMETPHU CTEKIISTHHOTO
INEKTPOIA.

1.BepHo.

2.HesepHo.

OyepHBIM  pacTBOpamM  JEHCTBHUTEIHHO
NO3BOJISICT CHU3UTH BIHMSHHE ITOTEHIHANA
KOHTaKTOB W IOTEHIHAJAa aCHMMETPHU
CTEKJITHHOTO IEKTPOJA. bydepusie
PacTBOPBI MMEIOT M3BECTHBIE M CTaOWIIBHbIC
3HayeHHs pH, 4dYro T1O3BONSET TOYHO
HACTPOUTH pudop u obecrieunTh
KOPPEKTHOCTh M3MEPEHHH.

4. 4. IlpouuTaiiTe TEKCT W 3alMUIINTE pa3BepHyThl| Butammn A. B ToHkocnoifHOM  umun
000CHOBaHHBIN OTBET OymaxxHOM xpoMmarorpapuu Ooutee
PacTBOpMMOCT, BHTaMHMHOB B HEIMOJBIDKHOI| PacTBOpUMEBIC B 3JIIOCHTE (IIOJBIKHOM dase)
oprannueckoil ¢aze Bospacraer B psany E<D<A.| BemectBa uMeOT OONBIIYIO  CKOPOCTH
Kakoii BUTaMUH MMeeT HauOONBIIYI0 CKOPOCTh| MEpPEMEIEHHs 10  XpoMaTorpaduueckoi
nepeMeleH s 1o xpomaTorpaduueckoit Oymare? | Oymare. CienoBaTenbHO, BHTaMUH A,

HUMEIOINH HanOOJNBIIYI0O pPacTBOPHMOCTh B
HETIOJBIDKHOM  (haze cpeam  yKa3aHHBIX
BUTaMHUHOB, OyAET TEpeMemarscs 110
xpomarorpaduaeckoit Oymare c
HanOONbIIEH CKOPOCTBIO, TaK KaK €ro
B3aMMOJICHICTBHE C HETOABIDKHON (a3oi
crabee, ¥ OH Jydllle B3aUMOJECHCTBYET C
MIOJIBMKHOM (ha3oid.

5. 5. IIpounraiiTe TEKCT W 3alUIIUTE pa3BepHYThI| ['panynomerpudyeckuil COCTaB MIOYBBI
000CHOBaHHBIN OTBET U3Mepsercss B IPOIEHTAaX COJCpXKaHUA
I'panynomerpuueckuii COCTaB MOYBBI| YAaCTHL PA3IMYHON BENUUYUHBI ((pakuuii) B
n3Mepsiercs? obmeit Macce mouBwl. [ ompeneneHus

rpaHyJIOMETPHIECKOTO cocTaBa
HCTIOJNIB3YIOTCS pa3nu4gHbIe METOIBI,
BKJTFOYAsL:

CHTOBO aHAJN3; MUIETOYHBIH METO]] (METO]
KaunHCKOT0); CeIMMEHTalMOHHbBIA aHaIu3;
HCTIONIb30BaHHUE aPEOMETPA.

6. 6. IIpounTaiiTe TEKCT W 3alUIINTE Pa3BEPHYTHIH| [IIOTHOCTH CIOKEHMS MOYBBI M3MEPSCTCS B
000CHOBaHHBIN OTBET e€AMHHUI[AX MacCchl Ha eAWHUIy 00BEMa,
B 4yem u3zmepseTcs IIOTHOCTD CIOXKEHUS MTOYBBI? | HallpUMep, B TIpaMMax Ha CaHTHUMETP

KyOuueckuid (I/cM®) WM B TOHHaX Ha METp
KyOuueckuid  (t/mM3). Jlns  ompeneneHus
IUIOTHOCTH CJIOKEHUSI TOYBBI HCIOJNB3YIOT
MeToZ; oTOopa  0OOpasioB  MMOYBBI  C
MOCJIEAYIONIMM HM3MEPEHHEM WX Macchl M
00béma

7. 7. IlpounTaiiTe TEKCT W 3allUIIUTE Pa3BEPHYTHIH| DIIEKTPOJ, HA KOTOPOM IIPOTEKAeT Mpolecc
000CHOBaHHBIN OTBET OKHCJICHHS, Ha3bIBAaeTCs aHOAOM. B xone
Kak  HasbpiBaeTcsi  BJIEKTPOA, Ha  KOTOPOM| OKHCINTEIbHO-BOCCTAHOBUTEIHHOW PEaKInU
MPOTEKAET MPOIECC OKUCIICHUS? Ha aHOJE NPOUCXOIWT OT/Nada 3JIEKTPOHOB

JacTUIAMHU (OKHCIICHHE).

8. 8. IlpounTaiiTe TEKCT M 3alMIINTE Pa3BepHYTHIH| B XpoMartorpaduueckom aHajause
000CHOBaHHBINA OTBET KOJINYECTBEHHBIII BBOJA MPOOHI, pa3felieHHue
Kakue oTampl  BKIIIOYAaeT  KOJHMYECTBEHHBIH| KOMIIOHEHTOB u pacuér HHJEKCa
aHanuz? YAEPKUBAHUS — 3Tallbl, KOTOPHIE CBA3aHBI C

MIPOIIECCOM aHaJIM3a. DTH ATaIbl BKIOYAIOT
pa3HBIE acNeKThl: BBOJ MPOOBI, pasfelieHue
CMECH Ha OTJENIbHbIE KOMIOHEHTHI U PacdéT
OTHOCUTEIIBHBIX MapaMeTPOB yIAEPKUBAHUSA
(MHAEKCa y/IepKUBaHUS).

9. 9. IlpounTaiiTe TEKCT M 3aIUIIUTE Pa3BepHYTHIN| ['panynomeTrpuueckuit cocCTaB IIOYBbI
000CHOBaHHBIH OTBET JUATHOCTHPYETCS C IOMOINBIO  METoAa
Kaxum METOJIOM JIUArHOCTHPYETCSsI| MEXAaHUYECKOTO (TpaHyIIOMETPHUYECKOT0)
TpaHyJIOMETPUYECKUIN COCTaB MOYBBI? aHanusa.

10. 10. IIpounTaiiTe TEKCT U 3aUIIUTE Pa3BepHYTHIN| PbIxieHne —  3TO  arpOTEXHUYECKOE

000CHOBAaHHBINA OTBET

Kaxkue MEpOIIPUITUSL MIPOBOJSIT JUISL

MEpOIpPUSITHE, KOTOPOE MPOBOAAT IS
peryJivpoBaHus BO3JYIIHOTO peXuMa B
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peryaupoBaHus BO3LYLIHOIO pexumMa?

nouBe. Ilpm  peIxiaeHuum  paspymaercs
MOYBEHHAsI KOPKa U YIJIOTHEHHBIE CIIOH, YTO
CIOCOOCTBYET YJIYUIICHUIO a3paliy MOYBHI,
TO €CTh HACBHIILCHHIO €€ KUCIOPOIOM.

11.

11. IlpouuraiiTe TEKCT, BBIOCPUTE NPABIIBHBIN
BapUaHT OTBETa M 3alUIINTE pPa3BEPHYTHIN
000CHOBAaHHBIN OTBET.

C KakoH MEempl0  H3MEPSIIOT  ONTHYECKYIO
IUIOTHOCTh OJHOTO M TOTO K€ pacTBopa B
KIOBETaX c pa3nu4HOU TOJIMHOM
MOIJIOIIAIOIIETO CIIOS:

1. anst monyueHus 60JIee TOYHBIX PE3yJIbTaTOB;

2. Ui BBEISICHEHHS COOJIONEHHS OCHOBHOIO
3aKOHA CBETOIOTJIOIICHHS;

3. IS HCKJIIOUCHUS CHCTEMAaTHICCKUX
MOTPELIHOCTE;

4. s yMCHBUICHHS BIHSHHA ITOCTOPOHHHUX
BELIECTB, IPUCYTCTBYIOLIMX B PACTBOPE.

2. U1 BBIACHEHUSI COOJTIIOINEHHMS OCHOBHOI'O
3aKOHA CBETOMOTJIOIICHHSI.

OCHOBHOW 3aKOH CBETOIIOTJIONICHHUS (3aKOH
Byrepa — Jlambepra — bepa) rmacur, uto

OIITHYCCKas1 IIJIOTHOCTh pacTBOpa
nponopuruoHaJibHa TOJIIHNHC
Imorjiomarmero CJ1041. I/I3MepeHHe

ONTUYECKOHN IIOTHOCTU OJHOIO U TOTO K€
pacTBOpa B KIOBETaX C Pa3HOM TOJIIMHOM
MOMJIOIIAKOIIETO CJI0SI MO3BOJSET NMPOBEPUTH
BBITIOJTHEHHE 3TOTO 3aKOHA, YTO BAXKHO IS
MOATBEPXKICHNS MPaBHIBHOCTH METOAWKU U
MOJTYYCHHS TOUHBIX PE3yIbTAaTOB.

12.

12. TlpouuraiiTe TEKCT, BBIOCPUTE NPABIIBHBIN
BapMaHT OTBETa M 3aNHIINTE Pa3BEPHYTHIH
000CHOBaHHBIH OTBET.

C kakoil uenbio B (OTOMETPUYECKOM aHAIU3e
HCTIONB3YIOT XOPOILIO CMEIIMBAIOIIMECs C BOJOH
OpraHUYECKUE PaCTBOPUTENHU?

1. nns yBenmMUYEHUS! YCTOWIMBOCTH HEYCTOWYMBBIX
B BO/JIE CBETOMNOTJIOMIAIONINX COSANHEHUH;

2. @A SKCTPakIUH  CBETOIOIVIOMIAIOMINX
COCTUHECHUM;

3. 171 NOBBIICHHS CEJICKTUBHOCTH OIPEICIICHHH;
4. m1d WCKITIOYCHUS] OTKIOHEHHH OT OCHOBHOTO
3aKOHA CBETOIOTJIOIICHHS.

2. amd SKCTPAKIHH CBETOMOTIIONIAFOITIX
COEIMHEHUI.
OpraHudeckre  pacTBOPUTENH,  XOPOIIO

CMEIIUBAIOIIMECS c BOJIOH, B
(doTomMeTprIecKOM aHaJIn3e 4acTo
HCTIONB3YIOTCS JUIst 9KCTPAKLUH

CBETOMOTIIOIAIONINX ~ COSAMHEHUH.  DTO
MO3BOJISICT M3BJICYh BEIIECTBA W3 BOIHOU
(a3bl B OpraHUYeCcKyo, rie OHU MOTYT OBITH
Oonee CTaOMIILHBIMH WA Jierye
MOJAIONIMMHUCS  aHanmu3y. Takol mpuém
OCOOCHHO IIOJIE3eH, KOorja Heo0XOIUMO
OTACINTh OMPEJCIseMOe  BEIIECTBO  OT
interfering species (BEIIECTB, MEIIAFOIIIX
OMpPENICIICHUIO) MM KOTJa CaMO BEIIECTBO
HECTaOMIBLHO B BOJHOM cperie.

13.

13. IIpouwraiite TekcT, BbIOEpUTE NpaBHIbHBIM
BapMaHT OTBeTa M 3allUIIMTE pPa3BEpPHYTHIH
000CHOBAHHBIN OTBET.

Uro sBIsEeTCS AaHANUTHYECKUM CTaHIApPTOM B
KYJIOHOMETpHH?

1. mocrosinnas dapazes;

2. KOJIMYECTBO JIEKTPUIECTBA;

3. MHTErpaJibHasl CHJIa TOKa,;

4. BIEeKTPOXUMHYECKHH IKBUBAJICHT.

1. [Toctosinnas ®apanes.

Ot0 KOJIUYECTBO JNEeKTPUYECTBA,
3aTpauMBaeMoOe Ha J3JIEKTpoIlpeBpaileHue 1
MOJIb OKBHUBAJICHTOB QJICKTPOAKTUBHOTO
BEILIECTBA.

14.

14. TlpouwraiiTe TEKCT, BBIOCPUTE TNPABHIBHBIN
BapMaHT OTBETa M 3aNHIINTE Pa3BEPHYTHIH
000CHOBAHHBIN OTBET.

Ha gem ocHOBaHBI (OTOMETpHUYECKHE METOJBI
aHanu3a’?

1. Ha wu30HWpaTeNbHOM TIOTJIONIEHWH CBETa
pacTBOpaMH aHAJIU3UPYEMBIX COCMHEHNUH;

2. Ha OTPaXEHMH CBETa  pacTBOPaMHU
AHATM3UPYEMBIX COEANHEHUIL;

3. Ha CBEYECHHUM, BBI3BAHHBIM  IIEPEXOJ0M
3JIEKTPOHA B BO30YXK/IEHHOE COCTOSIHUE;

4. Ha W3Iy4YEeHWH aTOMOB, COJICP)KAIIMXCS B
AHAIM3UPYEMOM o0Opasiie.

1. Ha wW30MpaTENbHOM MOTJIOUICHHH CBETa
pacTBOpPaMU aHATM3UPYEMBIX COCIMHEHUH.
doToMeTpruUeCcKUe METOJIbI aHaM3a
OCHOBAaHbI Ha UBMCPCHUU KOJINYECTBA CBETA,
MOTJIONIEHHOTO PAaCTBOPOM BEIIECTBA. ITO
MO3BOJIICT ~ OMPEACNUTh  KOHIICHTPAIIUIO
JIAHHOTO BemiecTBa B pacteope. [loriomenue
CBETa SABJIACTCA I/I36I/IpaTeJ'II)HI)IM CBOﬁCTBOM,
3aBUCSAIIMM OT XapaKTEPUCTUK BEIIECTBA U
JUTHHBI BOJTHBI CBETA.

15.

15. IIpouwnraiire TekcT, BbIOEpUTE NPABUILHBIH
BapMaHT OTBETa M 3aNHIINTE pPa3BEPHYTHIH
000CHOBaHHBII OTBET.

Yem ommgaercs  CHeKTPO(OTOMETPHUECKHUNA
MeTol aHanu3a OT (HOTOKOJIOPHUMETPHUYECKOTO
merona?

1.  cmexTtpodoTOMETpHYECKHH  aHAIW3  Ha

2. criektpooromMeTpruueCcKuit aHaIu3
OCHOBaH Ha HOTJIOIEHUH
MOHOXPOMATHYECKOTO CBETA.

CriekTpo(OoTOMETPUYECKIA METOJ aHaIn3a
OCHOBaH Ha N3MEPCHUUN MOTJIOIICHUA
MOHOXPOMATHYECKOTO CBETa BEIIECTBOM.
OTO O3HA4YaeT, YTO CBET OINpeneNnEéHHON
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MOTJIOIIEHHUH TTOJIMXPOMATHUYCKOTO CBETa;
2. cekTpoHOTOMETPUUSCKHI aHAJIN3 OCHOBAaH Ha
MOTJIOIEHNH MOHOXPOMATHYECKOTO CBETA;

3. HHUeM;

4. B CHEKTPO(OTOMETPHUECKOM  aHAIIN3E
o0xoxarcss 0e3 WCHOIB30BAaHUS CBETOPIIIBTPA
WJIK MOHOXpPOMATopa.

JUTMHBI BOJIHBI MPOXOIWUT 4epe3 oOpasell, u
H3MepseTCs, CKOJILKO CBETa ObLIO
morjonieHo. J[as 3TOro  HCMOJIB3YIOTCS
MOHOXPOMATOpPHl WM JPYTHE YCTPOMCTBA,
MO3BOJIIIOIINE BBIACIUTh HYXHYIO UTHHY
BOJIHBL.

16. 16. IlpoumuraiiTe TEKCT, BHIOEpWUTE MPaBHIBHBIN| 1. 3TO0  Tpadmdueckoe  u300pakeHHe
BapMaHT OTBETa M 3alHIINTE Pa3BEPHYTHIH| MOIIIONAEMON CBETOBOW YHEPIHH MO JUTMHAM
000CHOBaHHBIN OTBET. BOJIH.

YT0 TaKoe CIIEKTPHI TOTIIOIECHNU? ChexTpbl MOMJIOWIEHUS — 3TO Tpaduk,
1. aT0 rpaduyeckoe n300pakeHHe MOTJIOMIAEMO| KOTOPBIH MOKa3bIBAaET, KaKasi 4acTh CBETOBOM
CBETOBOI YHEPTHH 110 [UIMHAM BOJIH; SHEpPrHMy  IIOTJIOUIAETCS  BEIIECTBOM B
2. 3TO rpaduyeckoe n300paxeHue| 3aBUCUMOCTH  OT  JUIMHBI ~ BOJIHBL.  JTO
pacopeneseHuss U3J1y4acMOM CBETOBOM OSHEPruu| OCHOBHOM  MHCTPYMEHT A aHajuu3a
10 IMHaM BOJIH; B3aUMOJICHCTBUSI CBETa C BEIIECTBOM B
3. 3TO rpaguygeckoe n300pakeHne| pa3MUUHBIX 00JacTAX HAYKH, BKIIOYAs
pacrmpeseneHus KOHIEHTPALUH OMPENEeNsIeMOro| crekrpockonuio. OcTanbHbIE BapHaHTBl HE
BEILIECTBA 10 AJIMHAM BOJIH; COOTBETCTBYIOT  ONPENEICHUI0  CIEKTPOB
4. 3TO rpadugeckoe n300pakeHNe| MOTJIONICHUS.

pacrpesie/ieHUs] TOJIIMHBI CBETOIOTJIONIAIOIIEr0

pacTBOpa Mo AJIMHAM BOJH.

17. 17. IlpouuTaiiTe TeKCT, BbIOEpUTE NPaBWIBHBIN| 3. onTHYEcKas IUIOTHOCTh PAcTBOpA.
BapUaHT OTBCTAa W 3alUIIUTE paSBepHyTLIﬁ OnTuyeckas IJIOTHOCTH pacTBOpa ABJIACTCA
000CHOBAaHHEIH OTBET. AHAJIUTHYCCKHUM CHUT'HAJIOM B
Yro sBISETCS aHAJIUTHYECKHMM CHUTHAJIOM B q)OTOMeTpH‘IeCKI/IX Meroaax aHaJin3a,
(hoTOMETpHIECKHX METOax aHaIu3a? MOCKOJIBKY OHa NPSIMO TIPOTOPIHOHAIbHA
1. MakcuManbHass IUJIMHA BOJHBI B CHEKTpe| KOHIEHTPAIWH aHAJIM3UPYEMOTO BEIIECTBA B
MOTJIOIICHHS; pacTBOpe W TIO3BOJSIET  KOJHYECTBEHHO
2. IIMpUHA CIICKTPAIbHON JINHHH; OLICHUTh WHTEHCHBHOCTH MOTJIOMICHHS CBETa
3. onTHYecKast INIOTHOCTh PAacTBOPa; BEIIECTBOM. OJTO OCHOBHOH Iapamerp,
4. KOHIICHTPAIHS OIIPEACIIEMbIX KOMIOHEHTOB. | KOTOPBI HW3MepsieTcsl IpU  NPOBEICHUHU

(OTOMETPHYECKOTO aHAIIU3A.

18. 18. Tlpoumraiite Tekcrt, BbIOepuTe NpaBWiIbHBIN| 4. JlorapudmM OTHOIIEHHS HHTEHCHBHOCTH
BapUaHT OTBCTAa W 3alUIIUTE paSBepHyTLIﬁ CBCTa 10 €10 IOorjJomecHNusA K HHTCHCUBHOCTH
000CHOBAHHBIN OTBET. CBETa, MNPOLIEAIIErO0 4Yepe3 MOIIOUIAr0IIHM
Uro  Ha3bBalOT  ONTHYeCKOil  mioTHOCThIO| cioi: 1g(10/1).
pacTtBopa? OO6ocHOBaHWe:  ONTHYECKas  IJIOTHOCTh
1. Pa3HOCTP MHTEHCHBHOCTH CBETa IO U IIOCIE| pacTBOpa — 3TO BEIMYHHA, KOTOpas
norsnormatomero ciost: 10-1; XapakTepusyeTr ocyiabjeHrne WHTEHCHBHOCTH
2. OTHomeHue TIPOILIEIIIETO yepe3| CBeTa IIPU IPOXOXKICHHM HYepe3 pPacTBOP.
MOTJIOIIAIOIIMI CJIOH cBeTOBOro MoToKa K ero| OHa m3MepseTcs Kak Jorapu(M OTHOLIEHHS
BeM4mHE 10 rnoriomenus: 1/10; HayaJlbHOM  MHTEHCHBHOCTHM  CBeTa K
3. Crenenp mornonieHust cBeta pactBopoM: (I0—| MHTEHCHMBHOCTH cBeTa TOCIE IPOXOXKACHUS
1)/10; 4yepe3 MOMIoUArIMi cioi. ITo Haubosee
4. Jlorapudm OTHOIIEHHS WHTEHCUBHOCTH CBETA| PAaCIpPOCTPaHEHHOE " KOPPEKTHOE
J0 €ro mnorjomeHuss K HWHTCHCUBHOCTHU CBETA,| OMPCIACIICHUE B KOHTCKCTC (bOTOMeTpI/II/I u
NPOINEANIero  4epe3  IOTJIOUIAIONIMI  CJIOH:| CIIeKTPO(hOTOMETPHH.

Ig(10/1).
19. 19. IlpoumraiiTe TEKCT, BBIOCpUTE MNPaBWIBHBIN| 1. YHCIOM M MepeMeIleHHeM 3JIEKTPOHOB B

BapHaHT OTBETA H 3alUIINTE PAa3BEPHYTHIN
00OCHOBaHHBIN OTBET.

Yem 00BIICHACTCS pupoa CIEKTPOB
MOTJIONICHHS B YJIBTPA(QHOIETOBON W BHIUMOMN
obuacTsix criekrpa?

1. 49uCcIOM W TepeMelIeHUEeM 3JCKTPOHOB B
MOTJIONIAIOIIAX CBET MOJICKYJIaX U UOHOB;

2. YHCIIOM aTOMOB, BXO/ISIIIUX B COCTAB MOJICKYIT;
3. konebaHWEM aTOMHBIX SJIEp, BXOJAINIMX B
COCTaB MOJICKYIT,

4.  mepepacmpeneleHHEM  JHEPTUU  MEXIYy
BpAICHUEM M KOJICOAHHUEM SIIEP B MOJICKYJIax.

MOTJIOUIAIOIINX CBET MOJIEKYJIaX U NOHOB.
O6ocHOBaHUE:

B ynpTpaduoneToBoit U BUAMMON 00JIACTSIX
CHEKTpa IOTJOIICHUE CBETa OOYCIOBICHO
epexolaMu JJIEKTPOHOB B MOJIEKyJax H
HOHAX. DTHU MEPEeX0Jbl MOTYT OBITh BEI3BAHBI
BHECIIHUMH  BO3JCHCTBUSAMHU,  HaIpUMeEp,
norjonieHueM (OToHa, HYTO TPUBOAMT K
W3MEHEHUI0 JHEPTeTHYECKOTO COCTOSTHHUS
JNEKTPOHOB. VIMEHHO TOATOMY YHCIO H
nepeMeneHne 2JIEKTPOHOB SIBIISTIOTCS
KIIOYEBBIMU  (DaKTOpaMU, OMPENEISIFOIIIMHU
CHEKTPHI MOTJIONICHHS B ATUX 00JIACTAX.
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20.

20. ITpounTaiiTe TEKCT U 3alUIINUTE PA3BEPHYTHIN
000CHOBaHHBINA OTBET

CKOJIbKO CONEPKUT sueiika st maMepenus pH
.Anektpoza (oB)?

JBa. B coBpemennsix pH-merpax s
m3mepernst pH  wmcmomp3yrorcst  nBa
JIIEKTPOJA: CTEKJISHHBIA HOHCEICKTHBHBIM,
YYBCTBUTENbHBIH K HOHAM BOAOpPOIa, M
XJIIOpUACEPEOPSIHBIN (3JTEKTPOJ CPABHEHHUS).

21, 21. IlpoumnTtaiiTe TEKCT, BHIOEPWUTE NPABWIBHBIN| 4. IEHETPOMETPOM.
BapHaHT OTBETa W 3alWIINTe pa3BepHyTHIH| [leHeTpomerp — 3TO TpPHUOOpP, KOTOPBIi
000CHOBaHHBIN OTBET. UCTIONB3YyeTCS Ul M3MEPEHHS TBEPAOCTH
TBepaOCTh MOUBBI ONPEAETISIOT: MOYBbl MNYyTEM BHEAPEHUs HAKOHEYHUKA
1. 00bEMHO-BECOBBIM METOJIOM; (0OBIYHO KOHYCa MM IIapa) B MOYBY C
2. pacueTHBIM METOOM,; orpeIeIEHHOM CUIION M U3MEPEHHS TITyOUHEI
3. OypOBBIM; MPOHUKHOBEHMs. OTOT METOJ SBISAETCA
4. IEHETPOMETPOM. OpsSAMBIM M Haubosee pacrnpocTpaHEHHBIM
JUIs OTIpeJIeNIeHuUs TBEPIOCTHU MOYBBHI.
22. 22.  Ilpouuraiite = TeKCT U YCTAaHOBHTE JABI'EAB
MIOCJICI0BATELHOCTb.
YcTaHOBUTE NPaBHIBHYIO I10CIEIOBATEIbHOCTD
3TAIlOB aHAJIN3A.
A. KonmraecTBeHHOE U3MEpPEHNCE;
b. Pacuér pe3ynpraToB aHanusa;
B. Pa3noxenue wim pacTBOpeHHE IPOObI;
I'. Beibop MeTona aHanu3a;
J1. Ot60p npoOHI;
E. Pa3nmenenne KOMIIOHEHTOB (WM BBIACIICHHE
OTHOTO  ONpEAeTsIeMOro  KOMIIOHEHTa) U
KOHIIEHTPUPOBaHHUE.
23. 23. IlpouuTtaiiTe TeKcT, BbIOEpHUTEe NpaBMIBHBIN| 1. BepHo.
BapMaHT OTBETa W 3alHIINTe pa3BEpHYTHI| B OocHOBY  mpsAMOil  MOTEHIIMOMETPHUH
000CHOBaHHBIN OTBET. (noHOMETpUM) [IEHCTBUTENBHO TOJIOKEHA
Beppo om, d9ro B OCHOBY  HpsMOI| 3aBUCHMOCTH IIOTEHIHANA WHAWKAaTOPHOTO
MOTCHIMOMETPpUN  (MOHOMETPHH)  IOJOXKEHA| 3JIEKTPOna oT AKTHBHOCTH
3aBUCHMOCTb MOTCHIMANa  HMHAMKATOPHOTO| NMOTEHIMAIOONPEACISIIONINX HOHOB. OJTOT
3NEKTpoJa oT aKTHBHOCTH| METOJA OCHOBaH Ha N3MEPEHNHT
MOTEHIIMATIOONPECIIAIONINX HOHOB NIEKTPOAHOTO MOTEHINAaIa Ui
1.BepHo. ONpeNieNeHUs] aKTHUBHOCTH (KOHILIEHTPAIIHH)
2.HesepHo. HMOHOB B PacTBOPE.
24, 24.  IlpounTtaiiTe = TEKCT H  YCTaHOBUTE A-2; b-4;,B-1; T'-3
COOTBETCTBHE.
A. TIpaBUIBHOCTH 1. bau3ocTs apyT K ApY]
HU3MEpPEHU, BBIIIOJIHEHH|
YCIOBUSIX.
b. CxogumocTh 2. biM30cTh K HYJIIO CHUC]
MOTPEIIHOCTEH.
B. 3. binzocTk pe3ynbTaro)
Bocrpon3BoanMOCTE | HCTHHHOMY 3HAYEHHIO W
BEJINYMHBI.
I'. TounocTb 4. bnu3ocTs Apyr K Apy]|
N3MepeHNil, BBITIOJIHEHH
OJIMHAKOBBIX YCJIOBHSIX.
25. 25. IlpounTaiiTe TEKCT M 3anuIIUTE pa3BepHyThli| Jns wm3mepenus pH Hambonmee wacto

000CHOBaHHBIH OTBET
Kakoif MHIMKAaTOPHBIN 3JEKTPOJ HauboJee 4acTo
OPUMEHSIOT Ui u3Mepenus pH?

NPUMEHSIOT  CTEKJISIHHBIA ~ MHAWKATOPHBIN
IEKTPOA. ITO OOYCIOBIEHO €ro BBICOKOH
TOYHOCTBIO M CTaOWJIBHOCTBIO TTOKa3aHWii, a
TaKkXKe MIUPOKUM JHAITa30HOM H3MEpPEHHI.
CTeKIISTHHBINA ANEKTPOA SABTISIETCS
CTaHOApTHBIM pemeHneM B pH-merpun
Oarogaps cBoei HaAEKHOCTH u
COBMECTHUMOCTH C Pa3TUYHBIMU Oy(hepHBIMU
pacTBOpamu.
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26.

26. IlpounTaiiTe TEKCT, BBIOEPHUTE INPaBUILHBII
BapMaHT OTBETa M 3aNHIINTE Pa3BEPHYTHIH
000CHOBaHHBIN OTBET.

Bepro s, 9TO B  KYJIOHOMETPHUH TIPH
KOHTPOJIPYEMOM MOTEHIHAaNe Maccy
OTIPEETIEMOTO BEIIlECTBA HaXOZAT o
KOJIMYECTBY OAJICKTPHUECTBA, 3aTPAaue€HHOTO Ha

1. Bepno.
B kymonomerpmm mpH KOHTPOIHPYEMOM
MIOTEHITHAJIC JIEHCTBUTENFHO Maccy

ONPEIETIEMOTO  BEIIECTBA HAXOAT IIO0
KOJIMYECTBY 3JICKTPUUCCTBA, 3aTPAYCHHOTO
Ha JJIEKTPOIHM3. OTO OCHOBHOM IpPUHINI
KyJIOHOMETPHIECKOro aHanusa. [yt 3toro

JNEKTPOIHN3. OTO BO3MOXKHO, €CIIH HW3BECTHa| HEOOXOIUMO 3HaTh CTEXUOMETPUIO
CTEXHUOMETPHUS 3JTEKTPOJHON peaKIUH. AJIEKTPOAHOW pEaKUH, 4TOOBl MPaBHIBHO
1.BepHo. paccuuTath KOJIMYECTBO BEIIIEeCTBa,
2.HesepHo. COOTBETCTBYIOIIEE 3aTPayeHHOMY
NIEKTPUUECTBY.
217. 27. IlpountaiiTe TekcT, BbIOepUTe NpaBUWIbHBINA| 1. BepHo.
BapUMaHT OTBETa M 3alMIINTe pa3BepHyThI| OOOCHOBaHWME: B  HOHOMETPUHM  HAKJIOH
000CHOBAaHHBIN OTBET. TPagyHpOBOIHOTO rpaduka (mmm
Bepro s, 9YTO B HMOHOMETPHUH HAKIOH| KO3()(OHUINMEHT UYyBCTBUTEIBHOCTH) 3aBHCHT
TpafyHpoBOYHOrO TpaduKa 3aBHCHT OT 3apsiga| oT pAga  (akTopoB, BKIOYAas  3apsan
MOTEHIMATIONPEIEIITIOETO HOHA MOTEHIMAJIONPENCIAIOMEr0  HOHA.  OJTO
1.BepHo. CBA3aHO C€ TEM, YTO HOHCEIECKTUBHBIE
2.HesepHo. IIEKTPOIBI HUMEIOT Pa3IHMYHYIO
YyBCTBUTEIHHOCTh K HOHaM C Ppa3HbIM
3aps oM n3-3a paznuuuii B ux
NIEKTPOCTATUYECKOM  B3aUMOJICHCTBUU ¢
MeMOpaHoil AJIeKTpoa.
28. 28. [Ipounraiite TeKCT U 3amUIINTE pa3BepHYTHIH| KymoHoMmeTpruueckoe TUTPOBAaHUE
000CHOBaHHBIN OTBET OTJIMYaeTCs OT APYTUX THUIOB TUTPOBAHMS,
B yeM OTIINYHE KyJIOHOMETPHYECKOTO| TaKHX Kak KHCJIOTHO-OCHOBHOE,
TUTPOBAHMUS OT APYTUX THUIIOB TUTPOBAHMUSA? OKHCJINTEIHHO-BOCCTAHOBUTEIHHOE u
OCaaNTEIbHOE, MPEXIEC BCErO METOJOM
OTIpeZIeTICHUs] KOHEYHOH TOYKH THTPOBAHUS
U c1Ioco0OM I'eHepaly TUTPAHTA.
29. 29. IlpounTtaiiTe TEKCT U 3alUILUTE PAa3BEPHYTHIM| B 9KOJOrMM AETEKTOp NpenHa3HAuyeH s
000CHOBaHHBIN OTBET perucTpanuyu KOMIIOHEHTOB aHAIN3UPYEMON
JletekTop mpenHa3sHaueH Uil PETUCTPAIMM| CMECH.
KOMIIOHEHTOB aHAJIN3UPYyeMOil cMecu? 910 MIPOMCXOIUT B mpoiiecce
Xpomarorpaduu, KoTJa JIETEKTOP
HETIPEPhIBHO  H3MeEpsieT  KOHIICHTPALUIO
KOMITOHEHTOB Ha BBIXO/JIE u3
xpomaTorpaduyeckoit KOJIOHKH u
npeoOpa3yeT e€ B IEKTPUIECKUI CUTHAIL.
30. 30. [IpounTaiiTe TEKCT U 3aMUIIUTE pa3BepHYTHIN| [lmomane xpomaTorpagpuaeckoro miuka (S )

000CHOBAaHHBII OTBET
Uro oTpaxkaeT IUIOMAAh XPOMAaTOrPadUIecKOro
nuka?

SBISIETCS  BAXHOW  XapaKTEpPUCTUKOW B
Xpomatorpapum, KOTOpast OTpaxkaeT
KOJIMYECTBO BellecTBa B Impode. ITOT
rapaMeTp OIpeessieTcsl KaK WHTeTrpal II0
BPEMEHH WJIHM JUIMHE XPOMATOTPaMMBI OT
CHUTHaja JIeTeKTOpa, COOTBETCTBYIOLIETO
JTAHHOMY TIHKY.
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I9KCIIEPTHOE 3AKJIIOYEHUE
Ha (pOH/ OLIEHOYHBIX CPeACTB y4eOHOH IHCIHILTHHBI
«MHecTpyMeHTa/ILHBIE METOIbI HCCIEeI0BAHMI B IKOJIOTHU» JIsl 0aKaIaBpOB
HanpasJjieHHs n1oAroToBkH 05.03.06 — «IKko10rus M NPUPOIONIOIH30BAHHE»
(mpoduap Ikojornyeckas 6e30nacHOCTh), pazpadorannoro Ilomosoii
Hpunoii CepreeBHoii, k.0.H, 10neHTOM KadeApbI 3KOJIOTHH H

npupoaononb3oBanus UHeTHTyTa arposkonorndeckux Texuosoruit ®I'BOY

BO «Kpacnosipckuii rocyaapcTBeHHbII arpapHbIi YHHBEPCHTET»

IMpencraBnenssit Goux oneHouHsix cpencts (®OC) mo AuCHUIIAHE
«HCTpyMeHTaNbHbIe METONBl MCCIENOBAaHUNA B OKOJIOTHHY» COOTBETCTBYET
tpeboBanusM PI'OC BO, a taxxe OIIOII BO, pabGouwedi mporpamme IIo
mucuuniarHe  «MHCTpyMeHTanbHBIE METONBI HCCIIENOBAHMH B  OKOJIOTHHY,
y4yebHOMy IaHy @O HampaieHuto moarotoBku 05.03.06 — «Dxojorus u
IIPUPOJIOIIOIBE30BaHME (IPOPUIb DKOJIOTHIecKast 6e30MacHOCTS ).

Ilpennaraemele mpenojaBaTeneM (OPMBI M CPEACTBA TEKyLIEro H
IIPOMEXYTOYHOTO0 KOHTPOJIS aAeKBAaTHBI IIEJISIM M 3a7ayaM pealu3aldd OCHOBHON
npodecCHOHaTbHON 00pa30BaTeNbHON IPOrpaMMEI [0 HANPABIEHUIO TOITOTOBKA
05.03.06 — «DOxomorus W IPUPOROMOIL30BaHUEY (MpoduIs DKoIormdecKas
0e30macHOCTh), a TaKke HEJsSIM M 3afadaM pabouell MporpamMmbl peatu3yeMoit
y4eOHOH TUCIUITIHHEL.

OueHo4nble  cpeacTBa  II  TEKYINEro  KOHTPOJS — yCHEBaeMOCTH,
IIPOMEXYTOYHON AaTTeCTallMd II0 MTOraM OCBOCHHS IHUCHUILIMHBI K y4eGHO-
METOIUYECKOe 00ecreyeHne CaMOCTOSTeIbHON paboThl CTYIEHTOB PEICTABICHBI
B IIOJTHOM o0BeMe.

Buzmel oueHOYHBIX CpeNCTB, BKIIOYEHHBIX B IPEICTABICHHBIA (OHI,
OTBEYAIOT OCHOBHBIM IpuHIUNaMm Gopmuposanus @OC.

PaszpaboTanHbIf ¥ IpPENCTABICHHBIA U 9KCIHEPTU3B (OHJI OLEHOYHBIX
CPEIICTB PEKOMEH/YeTCs K MCIIOJIb30BaHUIO B IpOIecce MOATOTOBKH GakajiaBpoB
o HampaBieHHuIo noAroToBkH 05.03.06 — «OKoJOTHS U TPUPOIOIOILE30BAHIEN
(mpoduis Dxonoruyeckas 0e3011acHOCTE).

4 Ilepsrimuna ["anuna I'puropresua
JoxTop 6uonornyeckux Ha_y'i_(,. CoEpol VL
npodeccop kadenps TOOH;HI{C_’Y/’/' 5/

OI'AOY BO «Cubupckuit GeeparsHblil yHUBEPCHTET
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