MNMHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYOAPCTBEHHOE BIO[XETHOE OBPA3OBATEINBHOE YYPEXKOEHVE
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PABOYASA NMPOrPAMMA YYEBHOW OUCLUNIUHBI
61.B.[0B.05.01 AHanuTM4YeCcKnm KOHTPOIb KayecTBa, CTaHAApPTM3auUus BEWECTB 1 MaTepunanos

Kod u HaumeHogaHue ducyurniuHbl 8 coomeemcmeuu ¢ y'-Ie6HbIM ninaHom

1. Koo u HamumeHoOBaHMe HanpaBJieHusA noaroToBKku/cneynanbHOCTH:

04.05.01 dyHoameHTanbHag U npuknagHag XvmMus

2. NMpodunb nogrotoBku/cneunanusaums:

dyHgaMmeHTanbHasg xMmusi B npodeccrmoHansHoM 06pasoBaHum

3. KBanudumkauma BbiNnyCKHUKA: cneumanuct

4. ®dopma oby4eHus: 0YHas

5. Kacdbegpa, oTBevarwas 3a peanmsaumo AUCLUNIUHBI: kadbegpa aHanMTU4eCcKowm
XUMUU

6. CocTtaBMTENM NPOrpamMmmbl: BacunbeBa Bepa ViBaHOBHa, [4.X.H., AOLEHT

(®UO, yyernas cmeneHb, y4eHoe 38aHuUe)

7. PekoMeHOoOBaHa:

___Hay4yHo-meToamyeckum CoBeTom xummudeckoro dakynbteTa, 19.03.2020, npoTtokon N3
(HaumeHosaHue pekomeHOyowel cmpykmypbl, dama, HOMep rPOMOoKoa,

OmMemKuU O rfPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebHbIn roa:_2024-2025 CemecTp(bl): _9




9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 615K MCs:

- pacLuMpeHne 3HaHuM CTyaeHTOB 00 OCHOBHbIX MEeTOA4aX aHaNMTUYECKON XMMUN, NX
NPaKTU4YeCKOro NPUMEHEHNs ANs CTaH4apTM3auumn BeWwecTs 1 MaTepmanos.

3agayn yyebHon OUCUUNIIHBI:

- hopMmpoBaHmne KoMnekca 3HaHUN 1 NePBUYHbBIX HABLIKOB AN OpraHM3aumn un
NPakTU4eCKoro NPoBeaeHNs MEPONPUATUIA MO CTaHO4APTM3aUMn BELLIECTB U MaTepuaros;

- OCBOEHME KOMMeKca COBPEMEHHbIX METOAOB aHanuaa Ansg oueHKN U NoATBEPXKAEHNSA
COOTBETCTBUSA CTaHAapTaM 0OBLEKTOB NCCNeaoBaHMS;

- OBlaeHne npueMmamm MeTposiorm4eckoro obecneyeHnss MeponpuaTuin no
cTaHgapTM3aunn BELLIECTB U MaTepuaros.

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

BapuamueHas yacmb 6510ka b1

M3y4eHune Ha3BaHOro Kypca npegnonaraeT, Y4TO CTYAEHT BriageeT 3HaHUAMU ANCLNMNINH
©a3oBoro npogeccmoHanbHOro uukna: dusnka; Xmmusi.

[aHHas gncumnnmnHa aBnaeTcs nNpeaLwecTByoLWen BbiNyCKHON KBanudukaunoHHon paboTe.

11. MnaHupyemMble pe3ynbTaTbl OOy4eHMA MO AUcCUMNNMHe/MOAYNio (3HaHUA, YMeHMUs,
HaBbIKN), COOTHECEHHbIe C MMIaHUupyeMbIMN pe3yrnibTaTaMu OCBOEHUs1 obpasoBaTefibHOU
nporpaMmmbl (KOMNEeTeHLMAMU) U MHOAUKATOPaMU UX OOCTUXKEHUSA:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
MKB CnocobeH Ha MKB -3.1 CuctematuampyeT | 3HaTb: KOMMIIEKC  COBPEMEHHbLIX  MeTOOO0B
-3 OCHOoBe nHdopmaumio, aHanuMsa [Ons  OUEHKM W MNOATBEPXKAEHUS
KPUTUYECKOTO MOMy4YeHHyto B Xo4e | COOTBETCTBUA cTaHgaptam 06beKTOB
aHanusa HWP n HNOKP, nccneaoBaHus;
pesynbTaToB aHanusupyerT ee 1
HUP n HUOKP COMoCTaBnseT ¢ YmeTb: opraHusaums n npakTnyeckoe
oueHuBaTb nuTepaTypHbIMK npoBedeHe MeponpusaTUiA No CcTaHgapTu3aumm
nepcneKkTMBbl UX OaHHbIMK BeLecTB 1 MaTepuanos,;
NpakTU4eCcKoro MKB -3.2 Onpegenset
NPYMEHEHNS U BO3MOXHbIE Bnagetb: npremamm METPOOrnYeckoro
NPOAOIKEHUS HanpaBneHus obecneyeHVss MEPONPUATMIA NO CTaHd4apTM3aumm
pabot B obnactu pas3BuTua paboT M | BELLECTB U MaTepuarnos.
aHanUTU4eCKOW, NnepcrneKkTMBbI
dom3nyeckon, NPaKTU4eCKoro
HeopraHM4eckon, NPYMeEHEeHNs
OpraHN4ecKom un NOMy4YeHHbIX
nonmMmepHomn pes3ynbTaToB
XUmum

12. O6bemM AMCUMNIIMHBLI B 3a4eTHbIX eauHMUax/4ac.(e coomeemcmeuu ¢ y4ebHbIM MiaHoM) —

3/108 .

Popma NPOMEXYTOHYHOMN aTTeCTaALNMU (3auem/sK3ameH)

3a4eT C OLEeHKOW




13. TpyAoeMKOCTb No BuAaMm y4e6Hon paboThbl

TpyooeMKoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
9 cemecTp
KoHTakTHasi pabota 88 88
nekuum 33 33
npakTuyeckme 0 0
B TOM yuncne:
© cne nabopatopHble 55 55
KypcoBas paboTa - -
CamocTosaTenbHas pabota 20 20
IMpomexxyToyHas atTectaums (0r1d 3Kk3amMeHa) 0 0
Wroro: 108 108

13.1. CopepxaHue AUCLUNIINHBI

n/n

HanmeHoBaHve pasgena
OVCUUNINHBI

CopepxaHue pasgena AUCLMNIUHbI

Peanusauyus
pasgena
ONCUMNNUHBI C
MOMOLLbIO
OHnalH-Kypca,
QYMK*

1. Nekuun

11

OpraHusaumnoHHo-
NnpaBoBble OCHOBbI
CcTaHgapTM3aumm u
3KCMepTn3bl.

OCHOBHbIE MEXaHU3Mbl yNpaBneHnst KOHTPOIS
KayecTBa BeLLEeCTB, MaTepranoB 1 OKpYKatoLLen
cpeabl. KoHTpornb, akcnepTuaa, ayauT, cepTudmrkaums.
3Konornyeckas akcnepTM3a u oLeHKka BO34encTBms Ha
okpyxatowyto cpeay (OBOC) — coBpemeHHas cuctema
3KOMNOMMYecKom OLLEHKN 9KOHOMWYECKOW U
X03NCTBEHHOW AeaTenbHocTn B Poccuinckomn
depepaummn. Jkonornyeckas akcnepTmsa —
CaMOCTOATENbHbIN BUL, 9KONOMMYECKOIO KOHTPOIS.
HopmaTtrBHO-NpaBoBasi U UHCTPYKTUBHO-
MeToamyeckas ocHoBa aKkcnepTusbl. HopmaTueHO-
npaBoBble AOKYMEHTbI, PEKOMEHOYEMbIE K
NCMNOMb30BaHMIO NPY NPOBELEHNN rOCYgapCTBEHHON
3KCMEPTU3bI.

Teopuns aKonorM4eckon aKCnepTnsbl N NpoBeaeHne
OBOC. Llenu, 3agaun (0CHOBHbIE PYHKLMN) 1
NPVHUUMBI 9KOFNOrMYECKOWM 3KCNepTM3bl. Buabl n Tunbl
3Konornyeckom akcnepTusbl. 'ocyaapcTBeHHasa n
o6LLecTBEHHAs aKonormyeckasi akcnepTmaa.
Cyb6bekTbl, 06bEKTbI 1 YCNOBUSA NPOBEAEHNS
3KOJTOMMYECKOM IKCNEPTU3bI.

Ctagum akcnepTtHoro npouecca. OTBETCTBEHHOCTL U
MHaHCUpOBaHWe rocyapCTBEHHOW 3KCNepPTU3bI.
MexgyHapogHble acneKkTbl 3KCMepTr3bl.

1.2

OcHoBbI cTaHOapTU3aUuK,
cepTuukaumnm n
METPOJIOTUN.

CraHgapTtusaums. "ocynapcTBeHHas cuctema
CTaHOapTM3aumu. Knaccudumkaums CTaHOapToB.
MMpaBuna pa3paboTkM 1 yTBEPKAEHUS HALMOHaNbHbIX
CTaHOapToB, CTaHOApTOB opraHusauui. [lokasaTtenu
cTangapTta. [ocyoapCTBEHHbLIV peecTp CTaHOapPTHbIX
obpasuoB. OueHka M NOATBEPXOEHME COOTBETCTBUSI.
CepTtndukauus.

[MpaBoBble OCHOBbI CTaHgapTu3auum B obnactu
oKpyXatowewn cpegbl. MeTponornyeckoe obecnedeHune




MepOnNpUATUIA MO OXpaHe OKpYy»KatoLlel cpeapi.

"ocynapcTBeHHas cuctema cTaHgapTusauuu.
Knaccudmkaumst ctangaptoB. Mpasuna pa3paboTku u
yTBEPXOEHUS HaUWOHanbHbIX CcTaHOapToB,

CcTaHOapToB opraHusauuin. [lokasatenu craHgapTta.
[ocynapcTBeHHbIN peecTp CTaHAapTHbIX 06pa3LoB.
CepTtudpumkaums.

MNpaBoBble OCHOBbI CTaHAapTusaumm B obnactu
oKpy>xatoLlen cpenbl. MeTponornyeckoe obecnevyeHuve
MEpPOMNpUATUI N0 OXpaHe OKpyxalLlen cpeqbl.
"pynnbl CAHUTAPHO-TUTMEHNYECKNX, NPOU3BOACTBEHHO-
XO35IMCTBEHHbLIX U KOMMEKCHBIX HOPMAaTUBOB KayecTBa
oKpyXatowewn cpeabl. Cuctema ctaHgapToB B 06ractu
KOHTPONs, perynupoBaHns U ynpaBrieHNss KayeCTBOM
okpyxatowen  cpegbl.  CneumanbHas  cucTema
cTaHgaptoB no oxpaHe npupoabl (Ne17) B Poccum.
MexgyHapogHble ctaHgapTsl cepun NCO 14000.
OO6Lwme 1 KOHKpEeTHbIE aKonornyeckue TpeboBaHms npu
nposeaeHun 3KONOrNYeCKon 3KCNepTn3bl.
HopmaTuBHO-NpaBoBble AOKYMEHTbI, 3akpennswowme
akonoruyeckme TpeboBaHNA Ha Pas3nUYHbIX CTaUsIX U
B XO[4€e XO3MCTBEHHOW UMW MHOWN OEATENbHOCTM.
Ob6bekTbl ob6sa3aTensbHon 3KONOrM4yecKomn
cepTndmkaumu.

13

Ponb aHanutmnyeckom
XUMUN B MOHUTOPUHIE
oKpy>KatoLLen cpeapl.
Cucrtema akkpeguraumu
3KOaHaNUTUYECKNX
naboparopun..

[OCynapCTBEHHbI  aHanUTUYECKUA  KOHTPOMb B
aHanuse okKpyXxarwLen cpeabl U NPOVU3BOACTBEHHbIX
06beKTOB. AHANUTUYECKUI KOHTPOSb B NPOU3BOACTBE
HeopraHM4eckux u OpraHn4Yeckux BeLecTB (cogpbl,
MUHepanbHbIX yaobpeHui, HedpTn n HedbTENPOAYKTOB,
nnacTM4ecknx Macc, pe3uH 1 1.4.).

OpraHusaumnoHHas CTpyKTypa CUCTEMbI SKONOrM4ecKom
ceptudukaumm. PyHkuma MuHnNpupoabl, opraHoB Mo
cepTudukaumm OfHOpOLHON npoayKumn 7]
ucnbiTatenbHbIX Nabopatopun. CneumanmnsmpoBaHHble
NHCIeKunn aHanuTM4eckoro KOHTpONs "
3KoaHanuTuyeckne naboparopun.

Cucrema akkpegutauum 3KOaHaNUTUYEeCKNX
nabopartopun (LueHTpoB). OpraHusauus, TpeboBaHusa n
nopsigok nposegeHus aTTectauum
crneunanmnsmMpoBaHHbIX  MHCMEKUUA  aHanMTUYecKoro
KoHTpons. O6Lwimne Kputepum OesTenbHOCTU, npaBa U
00513aHHOCTN  aKKPEeOUTOBAHHOW  3KOaHaNUTUYECKON
naboparopum.

1.4

AHanUTN4eCKNn KOHTPOSb
KayecTBamBo3ayxa u
atmocdepbl. MeToabl
aHanusa NpuMpoaHbIX U
CTOYHbIX BOA. AHanNu3
MoyBbl.

XapaKkTepucTmku COCTOSIHUS " 3arpsi3HeHus
aTtmocdepbl. MpaBuna KOHTpONS KayecTBa
NpUpPOAHbIX, MUTBEBBIX, CTOYHbIX Bod. Hopmbl
NOrpeLwHoOCTM M3MEPEHUn nokasatenen coctasa U
CBOMCTB. XapakTepuUCTUKW, napamMeTpbl, Kputepum
OLEHKN COCTOSTHUSA U 3arpsi3HEHUS MOYB.
[ocyOapCTBEHHbIA  aHanUTUYECKUA  KOHTpONb B
aHanuse OoKpyXarwLen cpeabl U NPOU3BOLCTBEHHbIX
00BbEKTOB. AHANMUTUYECKUA KOHTPOSb B MPOU3BOACTBE
HEOpraHM4eckux W OpraHNYecKknx BeLLEeCTB (coppbl,
MUWHeparbHbIX yoobpeHun, HedpTn 1 HedPTENPOOYKTOB,
NacTUYeCcKnx Macc, pe3uH 1 T.4.).

XapaKkTepucTmku COCTOSIHUS " 3arpsi3HeHs
aTtmocdepbl. MpaBuna KOHTpONS KayecTBa
NPUPOAOHbIX, MUTBEBBLIX, CTOYHbIX Bod. Hopmbl
MOrpeLlHoOCT! M3MEPEHUN MNoKas3aTenen cocTaBa U
CBOWCTB. XapaKTepucTUKW, NapameTpbl, Kputepuu
OLEHKN COCTOSIHMSA U 3arpsaA3HeHnst MoYB. JKCMNepTmaa,
KayecTBO U 6e30nacHOCTb MPOAYKTOB MUTaHWA U
NPOAOBOSMBCTBEHHOIO  Chipbs. [lapTva  npogykumn.
[MpUEMOYHBIV KOHTPOMb U BbIGOPOYHbIA 3KCMEPUMEHT.




| CepTnduKaLMs nekapCTBEHHbIX CPEACTB.

2. llabopaTopHble 3aHATUA

21

AHanUTN4ECKNN KOHTPOIb

KayecTBa BO3gyxa U
atmocdepbl. MeToabl

aHanusa npupoaHbIX 1
CTOYHbIX BoA. AHanus

No4Bbl.

«OpraHonenTu4eckuin MeTog, onpeaerieHnst Bkyca
nuTbLEBON BoAabl». «OnNpeaeneHne 3anaxa NUTLEBOWN
BOZbl OPraHoNenTU4ECKUM METOLOMY
«doTomeTpuyeckoe onpeaeneHne LIBETHOCTU
NUTLEBOW BObI»

«PoTOMETPUYECKMI METOA OnpeaeneHns MyTHOCTU
NUTLEBOW BObI»

«M3mepeHmne pH B Boge NOTEHUMOMETPUYECKUM
MeTogoMy. « KomnnekcoHoMeTpunieckoe
onpegeneHne oOLLEN XXECTKOCTU MUTLEBOWN BOObI».
«POTOMETPUYECKMIN METOL, ONpPeAENeHNe HUTPATOB C
CanuumMIoBOKUCTIbIM HaTpUemM».
«TypOmaomMmMeTpUHeCKMIn MeTOL ONpeaeneHuns
coaepxaHus cynbdaTtoB B MMTLEBON BOAEY.
«doTomMeTpUUECKoe onpeaeneHne xenesa B
NPUPOAHBLIX M CTOYHbIX BOAAX C CyrbdpocanymumnoBon
KNCNOTOM».

«MeTog onpegeneHns cBOGO4HOMO OCTAaTOYHOIO
XJlopa TUTPOBaHMEM METUMOBBIM OpPaHXXEBLIMY.
«MeTtog pasgernbHoro onpegeneHms cBobogHOro

«OnpegeneHne cogepxxaHus xrnopuaa-moHa B Boge
TUTPOBaHMEM a30THOKMCIION PTYTbIO C
aundeHunkapbasoHom».

«MeToauka onpeneneHnst oOKUCNsieMocTu B
NpUpOAHbLIX BOAaX NnepmMaHraHaToMeTpu4ecknm
METOAOMY.

«OnpegeneHne MaccoBOKW KOHLIEHTPaUUN TSXKENbIX
MeTarnnoB B NPUPOAHLIX U MUTbEBbLIX BOAAX METOO0M
AAC».

«Onpepaenenve coaepXxaHus Kanus u HaTpus B
npob6ax BoAONPOBOAHON BOAbI NSTAMEHHO-
HOTOMETPUYECKUM METOAOMY.

«doTomMeTpuyeckoe onpeaeneHne HUTpaToB B
NUTLEBON BOOEY.

«OnpepgeneHve cogepxxaHusa nonudocdaTtos B
NUTLEBON BOOEY.

«OnpegeneHne KOHUEHTpaL MM aMmmmuaka 1 MOHOB
aMMOHUS (CyMMapHO)».

«OnpepgeneHne MaccoBOM KOHLEHTPALMN HUTPUTOBY.
«doTomeTpryeckoe onpeaeneHne MaccoBom
KOHLUEHTpaLun antoMUHUS B NMUTLEBOW BOAEY.
«OnpegeneHre cymmapHoOro cogepyxaHusi eHoroB B
npobax NPUPOAHbLIX M OYULLEHHBIX CTOYHbLIX BOA
9KCTPaKLMOHHO-DOTOMETPUYECKMM METOAOMY.

Xnopa, CBA3aHHOIo MOHOXNopaMnHa 1 guxrnopamMmmHa».

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUMA

Ne
n/n

HanmeHoBaHue TemMsbl
(pasgena) oucumnivHbI

Buabl 3aHsaTUM (KONMYECTBO YacoB)

Jlekuumn

MpakTnyeckme

JlabopaTtopHble

CamocTtosATenbHas
paboTta

Bcero

OpraHusaumnoHHo-
NnpaBoBble OCHOBbI
cTaHOapTM3aumm u
3KCNepTn3bI.

OcHoBbI CTaHgapTU3aLmu,
cepTucmnkaumnm n
METPONOTUN.

12

15

Ponb aHanutunyeckon
XUMUN B MOHUTOPUHIE
OoKpyXarwLien cpegsbl.




CucTtema akkpegutauum
3KOaHaNUTUYECKNX
nabopaTopun.

AHanUTN4ECKNN KOHTPOIb
KayecTBa BO3gyxa U
aTtmocdepbl. MeToabl

4 12 0 55 10 7
aHanusa npupoaHbIX U
CTOYHbIX BOA. AHanuna
MoYBblI.
33 0 55 20 108

14. MeToau4ecKkue yKkasaHus Ans o6y4aroLWwmnXcsa No 0CBOEHUI0 AUCLMMIINHDI
OpraHusaums n3yydeHust AUCUMNNMHbLI NpeanonaraeT creayrolime Buabl paboT CTYAEeHTOB: C
KOHCMEeKTaMu NeKLUWUin; BbINoMHEeHNe 3aaHunii npenoaaBaTens npu NoAroToBke K 3aHATUAM Mo
Hanboree CNoXHbIM pasaenam AUCLUNMIUHBLI C UCNONb30BaHNEM OCHOBHOW W AOMOMHUTENBHOM
nuTepaTypbl, a Takke MHTEPHET-PECYPCOB.

MeTopguyeckue pekoMeHgaunn no opraHusauum CaMOCTOSATENbLHOMN paSOTbI

CamocTtoaTenbHasa paboTa Kak doopma opraHusaumm y4ebHon paboTbl npegycmaTpmBaeT
crnegyrowue ee BUab:
e OBTOPEHME NEKLMOHHOIO MaTepumana;
e un3yyeHue Yy4yebHoW, y4ebHO-MeToaMYEeckonm nuTepaTypbl M MHbIX WCTOYHWKOB MO
WHCTPYMEHTarnbHbIM METOAAM aHanu3a n nx NPUMEeHeHNo;
e MOArOTOBKA K 3a4eTYy C OLEHKOWN.

Llenb camocTtosaTenbHon paboTbl — 3710 yrnybneHne v paclmpeHne 3HaHuin B obnacTtu
aHanNUTU4YeCKOM XUMUK, WHCTPYMEHTasnbHbIX METOAOB aHanms3a; OpMUpPOBaHME HaBblka W
WHTEpeca K CaMOCTOATENbHOM MO3HaBaTENbHON OeATEeNbHOCTU, YTO MOCNYXUT B Oyaywem
OCHOBaHWEM A1 HanMcaHns BbIMYyCKHOW KBanndukauMoHHOM paboThl.

B npouecce wuayyeHus kKypca HeobxoaMmo oOpaTUTb BHMMaHWE Ha CaMOKOHTPOIlb
3HaHun. C 3TON Uenbio oByyaloWMncs Nocrne M3ydeHUs Kaxaon OTAeNbHOW TeMbl U 3aTeMm
BCEro Kypca no y4ebHuKy 1 OONONHUTENBHOWN NuTepaType AOSMKEH NPOBEPUTL YPOBEHb CBOMUX
3HaHW C MOMOLLIbIO KOHTPOSbHbIX BONPOCOB, KOTOPbLIE MOMELLEHbI B KOHLIE KaXXOOW TEMbI.

[ns caMoCTOATENBbHOro N3y4YeHUs OTBOASATCSA TEMbI, XOPOLUO pa3paboTaHHble B y4EOHbIX
nocobusax, HaydHbIX MOHOrpadusx M He MOryT MpeacTaBnsaATb OCOBEHHbIX TPYAHOCTEW Mpu
N3yYeHUMW.

CamocTtosaTenbHas paboTa peanuayeTcs: HEMOCPELCTBEHHO B Mpouecce ayauTopHbIX
3aHATMIM Ha kadbeape nNpu BbINONHEHMM NabopaTopHbIX paboT; B bubnuoteke, goma.

MeTopunyeckne pekoMmeHAaUMN No NOAroToBKe K 3a4eTy C OLleHKOM

Mpn noaroTtoBke K 3a4eTy C OLEHKOW Obyvarolmncs OOSMKEH NOBTOPUTb NPOWAEHHbLIV
mMartepwuarn B COOTBETCTBUM C y4eBHOM NporpammMon, NpUMeEpPHbIM NepedHeM y4ebHbIX BONPOCOB,
BbIHOCSALLMXCA Ha 3a4€T N COAEPKALLMXCA B AAHHON NporpaMmme, UCNonb3yst KOHCNEKT NEKUMIA n
pekoMeHOoBaHHY nutepaTypy. Npn HeobxooMMoCcTM MOXET 0OpaTUTLCSA 3a KOHCYNbTaunen n
METOANYECKON NOMOLLIbIO K MpenoaaBaTtento.

15. lMepe4yeHb OCHOBHOM U [AONONIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

Heob6XoaUMBIX AJIA OCBOEHUA AUCLMUNIIUHDBI (Crucok numepamypbl 0pOPMASIEMCS 8 COOM8emcmeauu
¢ mpebosaHusmu FOCT u ucnonb3yemcs obujasi ckeo3Has Hymepauyusi Orist 8cex U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n McTo4uHnK

1 OCHOBbI aHanNUTUYECKOW XUMUK : B 2 T. : y4eBHMK : ANs cTyA. By30B, 06y4. Mo XMM.
HanpaeneHusm / nog ped. KO.A. 3onotoea .— M. : Akagemus, 2014

0) gononHuTenbHasa nutepaTtypa:




Ne n/n

McTouHnk

Kpbinosa I".[l. OcHoBbI cTaHAapTM3auum, ceptudmkaumm, metponorim / .. Kpbinosa. — M. :
Ayaut OHUTK, 2000. — 711 c.

Jindouy, .M. OcHoBbl cTangapTusauumn, metponorum, ceptudukauum / .M. Nudomu. — M. :
KOpanT, 1999. — 282 c.

OcHOBbI CTaHgapTM3aLuK 1 yrnpaBneHus kayecTBoM npoaykumm / nog ped. E.A. MNonewwyk. —
CIMo6. : N3p-Bo CINoyad, 1995. — 112c¢.

CnuuHagens B.H. Cuctembl kayectBa B COOTBETCTBMM C MeXAYHapoaHbIMU cTaHaapTamu 1ISO
cemeictea / B.H. CnuuHapens. — CI16. : JTKOK, 2000. — 335c.

LWsanaap B.A. CtangapTusaums u ynpaeneHus kadectsoM npogykuuu / B.A. LLBaHaap,
B.MM.MaHoB, E.M. KynpusiHos. — M. : KOHUTW, 2000. — 486¢.

HoHueHko J1.B. besonacHocTb nueBon npogykumu/ 11.B. JoHyeHko, B.[l. Hagbikta. — M. :
Muwenpommnagart,2001. — 528c.

Hukonaesa M.A. ToBapHas akcnepTtusa / M.A. Hukonaesa. — M. : [lenoBas nutepartypa, 1998. —
288c.

Bacakos M.U. CepTudpmkaumsa npogykuum 1 ycnyr ¢ OCHoBaMu CTaHgapTu3aumm u metposnorum/
M.N. Bacakos. — PocTos H/[1 : MapT, 2000. — 252c.

10

rneHnyeckue TpeboBaHKs K Ka4ecTBy M 6€30MacHOCTU NPOAOBONLCTBEHHOIO Chipbs U
nuweBbIX NpoaykToB. CaHuTapHble npasuna n Hopmel CaHlMuH 2.3.2560-96. M. : U3g-Bo
Cranpapros, 1997. — 216c¢.

11

Ceprees A.l. MeTponorus, ctaHgapTtusaums, ceptudukaums / A.l'. Ceprees. — M. : Jloroc,
2003. — 525 c.

12

Bacunbes B.1. AHanuTuyeckas xvmus : nabopaTopHbIn NpakTUKyM : y4eb. nocobue ang crya.
BY30B, 00y4. Mo HanpaBneHaM NogroT. AMNIOMMP. CNeLManmcToB XnM.-TexHon. npoduns /
B.l. Bacunbes, P.1. Mopo3sosa, J1.A. Kouepruna ; noa pea. B.l. Bacuneesa .— 3-e usg., ctep.
— M. : ipodra, 2006 .— 414 c.

13

OcHoBbl aHanuUTU4eckon xumum : MpakT. pyk.: yueb. nocobre Ansa cTya. YH-TOB 1 By30B, 0byu.
Nno XMM.-TEXHOI., C.-X., Mef., hapmaueBT. cneumanbHocTam / KO. A. Bapbanar [u gp.]; nog peg.
tO. A. Bonotoea .— M. : Bbicw. wk., 2001 .— 463 c.

14

[MpakTuKym no aHanUTUYeCcKon xmmum : y4eb. nocobue ansa ctyd. gapm. MH-TOB 1 chapm. ak.
mea. nH-toB / B.[. NoHomapes [u ap.] ; nog pea. B.[. NoHomapesa, J1.U. MBaHoBon. — M. :
Bbicw. wk., 1983 .— 271 c.

15

MoHomaper B.[. AHanuTudeckas xumua : YuebHuk ans ctyq. papmad. nH-ToB 1 cpapmall. dak.
Med. nH-ToB: B 2-x 4. / B. [1. NMoHomapeB .— M. : Bbicwl. wkona, 1982.

16

Bacunbees B.l1. AHanuTndeckas Xumus : B 2 KH. : y4eOHUK Ons cTyq. By30B , 00yY. N0 XUM.-
TexHon. cneunansHoctaMm / B.IN. BacunbeB .— 4-e n3g., ctrep. — M. : [Ipodpa, 2004.

17

dusmnyeckme 1 PUNKO-XMMUYECKME MeToabl aHanmnsa: y4ebHuk ans sysos / A. ®. XKykos [u gp.],
nog peg. O. M. MNetpyxuHa .— M. : Xumus, 2001 .— 495 c.

18

MeTtepc O. Xumunyeckoe pasgeneHne n namepeHme. Teopus u npakTuka aHanuTu4eckom XumMmn.
Kn. 1/ [0. Metepc, Ox. Xanec, I'. Xudtbe ; nep. ¢ aHrmn. H.b. 3opoea; nog pea. IN.K. AracaHa .—
M. : Xumus, 1978 .— 477 c.

19

Mununexko A.T. AHanuTuyeckast Xumums : y4eb. nocobure ansa CTyd. XUm. U XMMUKO-TEXHOSOT.
criey. By30B: B 2 kH. / A. T.NMununexko, U.B. MatHnukuin. — KH.1 .— M.: Xumug, 1990. — 480 c.
Mununexko A.T. AHanuTuyeckas xumus : y4eb. nocobue gns cTyg. XMM. U XMMMUKO-TEXHOSOT.
cneu. By30B: B 2 kH. / A.T.Mununexko, N.B. MatHmukuin. — KH.2. — M.: Xumus, 1990. — 845 c.

20

Ckyr [1. OcHoBbl aHanuTtudeckon xumum / . Ckyr, . YacT; nep. ¢ anrn. E.H. Jopoxosown, I".B.
Mpoxoposown; nog peg. KO.A. Sonotoea / T 1,2. — M. : Mup, 1979. — 480 c.

21

FOunr . UHCTpymeHTanbHble MeToabl xummnyeckoro aHanusa / I'. FOuHr ; nep. ¢ anrn. E.H.
Hopoxosow, I".B. Npoxoposor .— M. : Mup, 1989 .— 608 c.

22

Jlypbe HO.KO. CnpaBo4yHuk no aHanutudeckon xumum / 0. HO. Jlypbe .— 6-e nsa., nepepab. n
gon. — M. : Xumusa, 1989 .— 446 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPChI (OhMLMaNbHbIE PECYPChl MHTEPHET) :

Ne n/n

Pecypc

1.

Cant 3oHanbHon Hay4Hon 6ubnmnotekm BopoHeXCcKoro rocygapcTBEHHOIoO yHMBepcuTeTa. —
Pexwnm goctyna: http://www.lib.vsu.ru

2.

BBeneHune B aHanuTuyeckyto xummio: YuebHoe nocobue / 3onotos KO.A. — M.: JlabopaTopus
3HaHuK, 2016. — 266 c. — Pexwum goctyna: http://znanium.com/catalog/product/975746

Banosa (Konbinosa) B.[l. AHanuTuyeckas xmmust u nsmKo-XMMmUIeckme MeTo4bl aHanmaa :
npaktukym / B.[l. Banoea (Koneinosa), E.W. MapwwuHa. — M.: OJawkos n K, 2018. — 200 c. —
Pexwum goctyna: http://znanium.com/catalog/product/430507

AHanuTuyeckasi XMMusi: XuMn4eckne MeToabl aHanmaa: YyebHoe nocobue / Nog peg.
MetpyxmHa O.M. — M.: Jlabopatopwusi 3HaHun, 2017. — 467 c. — Pexvm gocrtyna:




http://znanium.com/catalog/product/975091
AHanuTtuyeckast xumus: Y4ebHuk / Mosyard H.W. [ gp.] . — M.: HUL MH®PA-M, 2016. — 394

5 c. — Pexxum goctyna: http://znanium.com/bookread2.php?book=431581
AHanuTuyeckast XuMusi. XMMmudeckme mMetoabl aHanuaa : y4eb. nocobue / A.U. XKebeHnTsies, A.K.
6 XKepHocek, N.E.TanyTb. — 2-e usg., ctep. — MuHck : HoBoe 3HaHue; Mocksa : UHOPA-M,

2014. — 542 c. — Pexum gocTtyna: http://znanium.com/catalog/product/419626

Mapmaw A.B., CopoknHa H.M. MeTpornormyeckne oCHOBbI aHanuMTu4eckon xumumn . — M.: MIyY
7. | um. M.B. JlomoHocoBa, 2017. — 52 c.
http://www.chem.msu.su/rus/teaching/analyt/garmasch.pdf

OneKkTpoHHasi XumMuyeckas aHuuknoneans . — Pexxum gocTyna:

8. http://www.cnshb.ru/AKDiL/0048/default.shtm
9 XpomaTorpaduyeckme MeToabl aHanunsa: Metoanyeckoe nocobne. — Pexum goctyna:
" | http:/mww.chem.msu.su/rus/teaching/analyt/chrom/welcome.html
AnekcaHgposa T.T1., AHanuTuyeckas Xummns 1 (pU3NKo-xuMu4eckne Metodbl aHanmsa
10. [OnekTpoHHkIN pecypc): y4eb. nocobue / AnekcaHgposa T.I1. - HoBocunbupck : U3g-so HITY,

2016. - 106 c. - ISBN 978-5-7782-3033-0 - Pexxum gocrtyna:
http://www.studentlibrary.ru/book/ISBN9785778230330.html

Banosa B.[., AHanuTnyeckas Xxummnsi U onsnko-xmmMmyeckne Metobl aHanusa [OnekTpoHHbIN
11. | pecypc] / Banosa (Konsinosa) B.[l. - M. : Oawkos un K, 2017. - 200 c. - ISBN 978-5-394-01301-0
- Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785394013010.html

MawkoBa E.B., CnekTpanbHble MeTOAbI aHann3a [AneKTpoHHbIN pecypc]: YuebHoe nocobue /
E.B. MNawkoea, E.B. Bonocosa, A.H. WWunynga, KO.A. besrnHa, masyHosa H.H - CtaBponons :
AIPYC CtaBpononbckoro roc. arpapHoro yH-Ta, 2017. - 56 c. - ISBN -- - Pexxum goctyna:
http://www.studentlibrary.ru/book/stavgau_00134.html

Jledbeposa O.B., MonekynsapHas cnekTpockonus [OnekTpoHHbIN pecypc]: yueb.-metog. nocobue
13. | ans acnupaxTos / Jlecheposa O.B. - ViBaHOBO : MBaH. roc. XuM.-TexHon. yH-T., 2016. - 95 c. -
Pexum pgoctyna: http://www.studentlibrary.ru/book/ghtu_010.html

TepelueHko A.l'., BHyTpunabopaTopHbIZ KOHTPOSb KAa4eCcTBa pedynbTaToB aHanmsa c
ncnonb3oBaHneM riabopaTopHoOn MHAOPMALMOHHOM CcUCTEMbI [ONEKTPOHHbIN pecypc] / AT,
14. | TepeweHko, H.IN. Mukyna, T.B. TonctuxuHa. - 2-e usg. (an.). - M. : BUHOM, 2015. - 315 c.
(MeTogbl B xmumun) - ISBN 978-5-9963-2522-1. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785996325221.html

15. | iHTepHeT pecypc Ansg XMmMuKoB. — Pexum docmyna: http://www.chemweb.com/

16 «AHanuTtuka-Mup npodeccuorHanos» MHTEPHET NMOPTAJT XUMWKOB-AHANUTUKOB. —

" | Pexum docmyna: http://mww.anchem.ru/

MHTepHeT-pecypcbl N0 MeTo4aM XMMUYECKOro aHanmsa. — Pexum docmyna:
http://www.rusanalytchem.org

18. | ObpasoBatenbHbI nopTan "OnekTpoHHbIN YHMBepcuteT BIY" https://edu.vsu.ru/

12.

17.

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecnevyeHUs ANA CaMOCTOATENbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rocobus, 3adaqyHuku, MemodudyecKue yKa3aHusi MO B8bIMOTHEHUIO
rpakmu4ecKux (KOHmMpOoJibHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTo4vHnK

1 MeTofgbl KOHTPOSISI OPraHNYecKoro coctaBsa NPUMPOAHbIX BOA: y4ebHo-meTogmyeckoe nocobue /
BopoHex. roc. yH-T; cocT.: [1.J1. KotoBa [gp.]. — Boponex: JIOIN BI'Y, 2006. — 63 c.
MutbeBass Boga. vrmeHudeckme TpebOBaHWS K KA4yecTBY BOAbl LIEHTPanM30BaHHbBIX CUCTEM
2 NUTbLEBOro BogocHabxeHus. KoHTponb kadectBa. CaHuTapHble npaBunia un Hopwmbl. — M.: 3g-Bo
["lockomcaHanngHagsop Poccun, 1995. — 111 c.
MeToabl XMMUYECKOro aHanm3a okpyaroLen cpefbl. AHanmM3 o6 beKTOB OKpYKatoLen cpeqbl:
3 y4yebHo-MeToanyeckoe nocobue ans crygeHtos no cneunansHoct 020101 — xmumms / cocT.:
B.N. BacunbeBa [gp.]. — BopoHex: BI'Y, 2005. —59c.
MeTogbl KOHTPONS (PU3UKO-XUMUYECKUX MOKa3aTenen KadecTBa BoAabl: y4ebHO-MeToamnyeckoe
nocobue / BopoHex. roc. yH-T; cocT.: [1.J1. KotoBa [gp.]. — Boponex: UML BI'Y. 2008. — 86 c.
CnekTpanbHble MmeTogbl aHanuaa. [pakTnyeckoe pykoBoACTBO: y4ebHoe nocobue / nog peg.
5 B.®. CenemeHeBa, B.H. CemeHoBa / B.W. Bacunbea, O.®. CtosHoBa, W.B. WkytuHa, C.W.
Kapnos, B.®. CenemeHes, B.H. CemeHos. - CI16.: "NIAHL', 2014. - 416 c.
MpakTnyeckme paboTbl N0 aHANUTUYECKON XUMUN. TUTPUMETPUYECKME METOObI aHaNun3a:
6 yyebHo-meToanyeckoe nocobue / T.B. Ennceesa, N.B. BopoHtiok, J1.B. 3onoTapesa, B.®.
CenewmeHes. - BopoHnex: WML, "HayyHas kHura", 2015. - 97 c.



http://www.studentlibrary.ru/book/ISBN9785778230330.html
http://www.studentlibrary.ru/book/ISBN9785394013010.html
http://www.studentlibrary.ru/book/stavgau_00134.html
http://www.studentlibrary.ru/book/ghtu_010.html
http://www.studentlibrary.ru/book/ISBN9785996325221.html

DU3MKO-XMMUYECKME METOLbl aHanu3a npupoaHbIX COegUHEHUA: XpomaTorpadus u

7 cnektpockonus / T.A. KpbicaHoBa, [.J1. KotoBa, B.A. KpkicaHoB, A. H.3s6n08, B.®. CenemeHes.
- BopoHex: WML “Hay4Has kHura”, 2016. - 62 c.

AHanuTuyeckast Xumus (3agayu, TeCTbl, KOHTpPOsbHble paboTbl) / T.A. KpbicaHoBa, W.B.
BopoHtok, O.H. Xoxnoea, H.A. BenaHosa. - Bopoxex: WML “Hay4Has khura”, 2016. - 104 c.

17. OO6pasoBaTtenbHble TEXHONOrMU, UCNONb3yeMble MNpu peanusauum y4ebHOM
OUCUMNSINHBI, BKMOYaas [AUCTaHUMOHHbIe obpa3oBaTefibHble TexHonoruu (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue)

Mpn peanusauyumn y4ebHON OUCUUNIIMHBI UCMNOSb3YOTCA 3N1IEMEHTbI 3MEKTPOHHOIO 0by4YeHus
(30) n guctaHuunoHHble obpasoBaTenbHble TexHonorum (JOT) B YacTu OCBOEHUS NEKLNOHHOIO
Matepuana, npoBedeHUA TeKylen W MPOMEXYTOYHOW aTTecTauun, MpoBedeHnd 4YacTtu
nabopaTtopHbix paboT U camMocToATENbHOM paboTbl  obyyarwmxcsa no  AUCUMMNVHE,
nosponisowmMe obecneumBatb  OMNocpedoBaHHOE  B3aMMogencTBue (Ha  pacCTOSHWUN)
npenogasartenen n obyvyaroLlmxcs, BKNOYAsd MHCTPYMEHTbl 3NEeKTPOHHOW WHAOPMAaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BebuHapoB, BMOEOKOH(EpPEHUNN, B3aMMOAENCTBME B COLICETHAX, NOCPEACTBOM
3IEKTPOHHOM MOYTbl, MecCeHKepoB. [Na OCBOEHUS OUCUMMNANHBbI PEKOMEHOYETCs ChMCOK
nuTepaTypbl N pecypcbl 4N 3NeKTPOHHOro oby4deHus (30) (n. 15).

Ons [OOCTWXKeHUst Lenn OCBOEeHUA Yy4ebHOW OUCUUNIIMHBI, MOBbLIWEHNSA KayvecTBa
obpasoBaHna 1 QOPMUPOBAHUA KOMMETEHUUN WUCMOMb3YKTCA ayguTopHble  (Nekuuw,
nabopaTtopHble) U BHeayauUTOPHblEe/MHTEpPaAKTMBHbIE (CamMocTodATenbHas paboTa CTyOeHTOoB)
dopMbl 06yYEHMS.

AyOumopHsble:
OCHOBHbIMM BMAaMU ayauTopHOM paboTbl ABMASAOTCA nekumm n nabopaTopHble paboTbl. OHK
pewaT 3agayn opMMPOBaHUA U PasBUTUSA NPOMECCUOHANbHBLIX YMEHUA U HaBbIKOB
oby4atoLmnxca.

Jlekyuu BknovaloT B cebsi nocrnegoBaTenbHOE U3NOXEHNE MaTepuarna npenogaBaTenem
B TOM u4uCre C WCMNONb30BaHMEM MYNbTUMEAUNHOIO npoekTopa Ansi KOMMbITEPHOM
npeseHTaumm n BugeoMmatepmnarnos.

JlabopamopHbie pabombl — opma opraHusaumm o0y4veHus, UMHTerpupyroLas

TEOPETUKO-METOLONOMMYECKME 3HAHUS, NPAKTUYECKNE YMEHUS U HaBblKM CTYAEHTOB B €4MHOM
npouecce y4ebHo-nccnenoBaTenbCKOro xapakrepa.
B xoge BbinonHeHUs nabopaTtopHblX paboT CTyAeHThI BbipabaThiBalOT YMEHUSA aHanNM3npoBaThb,
genatb BbiBOAbl U 0600WEeHMs, MNONb30BaTbCA PasnNUYHbIMU - MPUEMAMU  U3MEPEHUN,
WHCTPYMEHTanNbHbIMM  MeToAamMu aHanusa, odopMNATb  pes3ynbTaTbl  3KCMEPUMEHTOB.
dopmupytoTcsl npakTuyeckme npodeccnoHanbHble HaBblkM 0bpalleHnMsi C aHanUTUYECKUM
obopyaoBaHueM.

BHeaydumopHnbie:
Pabota B rnobanbHonM ceTn (Mcnonb3oBaHue VIHTEPHET-TEXHOMOIMI), MOUCK Hay4YHOW W
MeToLMNYEeCKON MHGOpMaLIN.

18. MaTtepuanbHO-TeXHUYECKOe obecnevyeHne ANCLUNSINHDI:
1. MepHasga nocyga

2. MyenbHasa nevb

3. AHanuTuyeckme Bechbl

4. CywunbHbIv Wwkad

5. pH-meTp- PH-340

6. MloHomep OB-74

7. doTtokonopumeTp KOK-2




8. MNMnameHHbIn aHanun3aTop xuakoctu MNMAX-1

9. CnektpogoTomeTpbl CP-46 n Shimadzu UV-1800

10. Ma3oBbIN xpomaTorpad «Xpom-4»
11. 2)KuakocTHbIn xpomaTtorpad
12. UK cnektpodoTtomeTp «MHppaniom GT-02»

13. YcTaHoBkKM Ans KYJIOHOMETPUYECKOro TMTpoBaHUA

14. YcTaHOBKM Ans NnoTeHUNOMETPUHECKOIoO TUTPOBaAHUA

19. OueHo4HbIe cpeancTBa AnsA nposegeHus TeKytLleﬁ n HpOMe)KyTO‘-IHOﬁ aTtrecTtauum

Mo peweHnto Ka(beﬂpbl OUEHKM 3a 3a4eT MOoryTt ObiTb BbICTaBMEHbI MO pesynbTatam
TeKyLLl,eﬁ arrectauumm o6yqa+ou_ler009 B ceMecTpe, HO He paHee, 4YeM Ha 3aKNo4vnTesibHOM
3aHATUN. I'IpM Hecornacun ctygeHTa C OLIEHKOW nocnegHumn BripaBe caaBaTb aK3ameH/3a4eT Ha

06X OCHOBaAHUSAX.
MopsaoK OLEHKN 0CBOEHMsT obyvarowmmmcs y4ebHoro matepumana onpegensieTcs

coepiXaHmewm cnegyrownx pasgenos ANCUUNITNHDBILL

NugmkaTtop(bl)

Ne HaunmeHoBaHve pasgena

n/n AUCuUNrHLI (MoAayns) KomneTeHuus é(;ﬂcgemreel_mmmﬂm OueHodHble cpeacTea
OpraHu3aunoHHO-NpaBoBLIe MKB-3 MKB-3.1 )

1. OCHOBbI CTaHA4apTM3aUun n MKB-3.2 YCTHbIN onpoc
3KCNepTm3bl.
OcHoBbI CTaHgapTusaumu, MKB-3 MKB-3.1

2. cepTndmrKaLmum 1 METPOMOrUK. MKB-3.2 Pedpepar
Ponb aHanutuyeckon xumun B
MOHUTOPUHIE OKpY>KatoLLemn

3 cpeabl. Cuctema MKB-3 MKB-3.1 K 6

" | akkpeguTaumm MNKB-3.2 OHTpOMbHas pabota

3KOaHaNUTUYECKNX
naboparopun.
AHaNUTUYECKNUIN KOHTPOITb
KayecTBa BO3fyxa U

4. | atmocdepsbl. MeToabl MKB-3 Hﬁgg; KoHTponbHas pabota
aHanusa NpuMpoaHbIX U :
CTOYHbIX BOA. AHanu3 no4sbl.

lMpomexyToyHas aTTecTauus
. MepeveHb BONpocoB
dopma KOHTPOISA — 3a4eT C OLIEHKON

20 TunoBble oOLEHOYHbIe cpeAcTBa UM MeToAMYECKME MaTepuanbl, onpeaensowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywWwMMn KOHTPONb yCreBaemMocTu

KoHTponb ycneBaemocTv No UCUMNIIMHE OCYLLECTBASETCS C MOMOLLbIO CReayLWmnX OLEHOYHbIX
CpPeAacTB:
JTabopaTtopHbie paboThbl
Pedepar
KoHTpornbHas paboTa
TecTnl

«OpeaaHonenmuyeckuli Memod onpedenieHuUs 8kyca numeeeol 800b1». «OnpederneHue 3anaxa numseeoli 800kl

MepeyeHb NabopaToOpHbIX PaboT:

op2aHonenmu4YecKuM Memooom»
«®Domomempuydeckoe onpedenieHue ygemHocmu numsegoli 800bI1»
«®omomempuydeckuli Memool onpedeneHusi MymHocmu numsegoli 800bI»
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«M3mepeHue pH e 80de nomeHyuomMempud4eckumM mMemooomy. «KoMmrnekcoHomempuu4yeckoe onpederieHue
obuwel xecmkocmu numbesoli 800bI».

«Domomempudeckull Memod ornpedesieHUe HUMPamMo8 C CanuyUI080KUCTbIM HAmMpPUeM».

« Typbudumempudeckuli Memod orpederieHusi codepkaHusi cyribghamos 8 rnumusesoli 800e».
«Domomempudeckoe ornpederieHUe Xese3a 8 MPUPOOHLIX U CMOYHbIX 800ax C Cyibchocanuyunosol Kuciomous.
«Memo0 onpedeneHust ce0600HO20 OCMamMOYHO20 XJiopa MUMPOBAHUEM MeMUIIO8bLIM OPaHXXE8bIM».

«Memo0 pa3denbHozo onpedeneHusi ce0600HO20 x/iopa, C8s13aHHO20 MOHOXToOpaMuHa U OuXiopamuHay.

«OnpedeneHue codepxxaHusi xsiopuda-UoHa 8 600e MuUMpPo8aHUeM a30MmHOKUCOU pmymbio C
OupeHunkapba3oHoOM».

«Memoduka onpedesieHusi OKUCIIIEMOCMU 8 MPUPOOHbIX 800ax repMaHaaHamoMempuyecKuMm Memooom».

«OnpedeneHue macco8ol KOHUeHmMpayuu msixesbiX Memarsisios 8 rpupodHbIX U numbeebix e0dax Memodom
AAC».

«OnpedeneHue codepxxaHus kanusi U Hampus 8 rpobax 8000rnpPo8odHOU 800bI nMrameHHO-hOmMoMempuUYECKUM
Memodomy.

«®@omomempuyeckoe ornpedesieHUe HUMPamos 8 NUMbeeol 800e».

«OnpedeneHue codepxkaHusi nonughocghamos 8 numeegoll odex.

«OnpedeneHue KoOHUeHmMpauyuu aMmmuaka u UoOHO8 aMMOHUSI (CYMMAapHO)».

«OnpedeneHue Maccos8ol KoHUeHmpayuuu HUmpumos».

«®omomempuyeckoe orpedesieHue Maccoeol KOHUeHmpayuu antoMuHuUs 8 numeesoli 800ey.

«OnpedeneHue cymmapHO20 codepkaHusi heHor108 8 rpobax rpupoOHbIX U OHUULEHHBIX CIMOYHbIX 800
3KCMpPaKyUuoHHO-homomMempu4ecKUM Memodom»

OnucaHne TexHonormm npoeeneHuns

JTabopaTopHble paboTbl BKMAYAKT CaMOCTOATENbHYO MNpopaboTKy TeopeTMyeckoro maTtepuana
oby4arowmmes, UM3ydeHune MEeTOAMK MPOBEAEHMS UK NNaHMPOBaHWE 3KCMNEpPMMEHTA, OCBOEHUE
n3mepuTenbHbIX CpeacTs, obpaboTKy M MHTepnpeTaumtio aKCnepMMeHTanbHbIX AaHHbIX. B psag pabot
BKIIOYEHbl KOHTPONbHbIE 3adaHus MO  OMpederieHnt0  HEW3BECTHbIX KOHLEHTpauui BeLLecCTB,
BblJaBaeMbIX NpenogaBaTenem.

Mpn 3awmTte nabopatopHon paboTbl (caave oTdeTa O €€ BbIMNOMHEHUN) OByYarLWMNCs SOMKEH
ymMeTb OOBACHATL Lenu, 3agayn, xo4 npoBefeHus paboTbl, ee pesynbTaTbl, CAeMNaHHble BblBOAbI, a
TaKKe OCHOBHbIE€ KOHCTPYKTUBHbIE OCOBEHHOCTU MCNONb3yeMoro 06opyaoBaHus.

TpeboBaHUs K BLINOSTHEHUIO 3a4aHMI (MNK LWIKanbl U KPUTEPUU OLIEHMBAHUS)

Kpumepuu oueHku nabopamopHol pabombi

YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNIN cchopmmpoBaHHocTy | LLikana oueHok
KOMMeTEeHUUN

Obyvarowutics enadeem meopemu4yecKuMu OcHog8aMu  Memodos
aHarnu3sa, nabopamopHasi paboma 8birosiHeHa, cOeflaHbl MpagusibHble lNoebiweHHbIl
HabmodeHus u 8b1800bI (Gonyckaromcs Hekomopsbie ypO8eHb
Marsiocyu,ecmeeHHble owubku, Komopbie cmydeHm obHapyxusaem u| ba3oebili yposeHb
bbicmpo  ucrnipasnisem — caMocmosimesibHO  unu - npu  nomouwju| [opoeoebil yposeHs
rperio0asamesiem)., H4mMo COOMEEemcmayem 0C80EHUK KOMIemeHyuU.
Obyvarowutics He 3Haem MemoOOUKU 8bINOMIHEHUS MpaKmu4Yeckou
pabombl U €e MmeopemuyYecKUx OCHO8, HE MOXEm CaMOCMOSMerbHO
rnposecmu uccriedosaHue, dernaem 2pybble owuUbKU 8 uHmMepnpemauyuu Heydoenemso-
MOSTY4EHHbBIX PE3ynbmamos, He Moxem cehopMynuposames 8b1800kl, pumersnbHoO
ogpopmumsb  pabomy, 4Y4mo  coomeemcmeyem He  OCBOEHUI
KomremeHuyud.

3aumeHo

MepeyeHb 3agaHU ANA KOHTPOJIbHOW pPaboThI:

Tema OpFaHVI3aLI,VIOHHO-ﬂpaBOBbIe OCHOBbI 3KCNEepTU3bl. OcHoBbl CTaHOapTu3auunu, CepTVI(*)VIKaLI,VIVI N MeTponormn.
KOHTpOJ'Ib BO3ayxa un aTMOCCbepr. MeTogbl aHanu3a NPUPOAHBLIX N CTOYHbIX BOA. AHanms noysbl.

BapuaHT 1
3agaHue 1 MOHUTOPUWHI OKpY>KatoLLIEN cpefbl Kak cucTemMa HabniogeHun n KOHTporns. Ponbe aHanntuieckom xvummu.
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3apaHue 2 MNbineBble M a3p030JibHbIE 3arpsi3HEHUS.
BapuaHT 2

3apaHne 1 OCHOBHbIE UCTOYHUKK 3arp;|3HeHvu7| 00beKkToB 0|<py>|<a+ou.|,el7| cpeabl. BaxHenwwme knacchbl
HOPpMUPYEMbIX BpeAHbIX BEWECTB, MNYyTN UX MUTpaUnNn.

3apaHue 2 TlpobooTbop 1 npobonoaroToBka Npy KOHTPOSE Pas3UYHbIX BPEAHLIX BELLECTB B BOAE.
MpeacraBuTenbHas npoba, cnocobbl ee nonydeHns. GakTopbl, onpegensioLlme pasmep nNpobbi.

BapuaHT 3

3apaHue 1 HOpMaTVIBHbIe OOKYMEHTbl U MeTOOQNYeCKad nutepartypa B C(bepe aHanunia CoCToAHUA BOObIl, BO3ayXa
M NOYBbI.

3apaHve 2 CraHgapTHble o6pasubl. MeTponorns XmMm4eckoro aHanmaa.
BapuaHT 4

3agaHue 1 AHanUTMYecKMe METOAbI B YCTAHOBMEHUM COAEPKaHUA U (DOPMbI CYLLIECTBOBAHUS 3arpsi3HSAOLLNX
BELLECTB B 00bEKTaX OKpyatoLLeit cpeabl.

3apaHue 2 TpenenbHO-40NyCTMMbIE KOHLIEHTPAL MM BpeaHbIX BELLECTB B aTMOCHEPHOM BO3ayXe.
[OuncTaHUNOHHbIE METOAbLI aHanu3a.

BapuaHT 5

3apaHve 1 Bo3gyx. MeTtoabl aHanumsa u 04MCTKuU.

3apaHve 2 O6paboTka pe3ynbTaToB aHanM3a 1 oLeHKa 3KONOrMYeckon cutyaumn. FocyaapcTBeHHble
aHanuTU4Yeckne cnyxobi

BapuaHT 6

3apaHue 1 KoHTpornb Bo3gyxa u atMocdepbl.

3apaHue 2 OueHka, CpaBHEHME 1 BblAENEHNE PasnnyHbIX BO34ENCTBUN. POHOBLIE KOHLIEHTPaLUN.
BapuaHt 7

3apaHue 1 MNpupoaHble Bogbl. Knaccndmkaums npumecen.

3apgaHue 2 CuHEepruam 1 aHTaroHM3m 3arpssHeHui. Metogbl KOHTpoOns.

BapuaHT 8

3apaHue 1 MeToabl aHanu3a n 04UCTKM BOA.

3apaHne 2 MexgyHapogHble CTaHgapThl kayecTBa BOAbI, MOYBLI, BO34yXa.
BapuaHT 9

3apaHne 1 CTouHble BOAbI. OKOMOro-aHanmMTNYeCKnin KOHTPOSb KayecTea.
3apaHne 2 YPOBHM CUCTEMbI MOHUTOPUHTA.

BapuaHTt 10

3apgaHne 1 lNoyea. KOHTpOMb COCTOAHMS MOYBEHHLIX 3KOCUCTEM.

3apaHne 2 O6paboTka pe3ynbTaToB aHanu3a u oLeHKa 3KOMOrMYeckon cuTyawmu.
BapwuaHnT 11

3apgaHue 1 AHanus noys.

3apaHne 2 Csasb aTana npobonogroToBkn ¢ NocrenyoLwmMm MeToaoM onpeaeneHnst cogepXaHus npumecen B
NPUPOAHBLIX BOAAX

BapuaHTt 12

3apgaHue 1 Buonornyeckne obbekTbl. MeToabl aHanmaa.

3agaHue 2 HopmupoBaHue npeaenbHO 4ONYyCTUMbIX COPOCOB.

BapuaHnTt 13

3apaHne 1 CTOYHMKM SHEPTUN N NX SKOSTOrMYecKasi OLeHKa.

3agaHne 2 buoTecTupoBaHUe Kak cnocod OLeHKN KadecTBa BoAbl.

BapuaHT 14

3apaHne 1 PaboTa skoaHanuTuyeckon nadopaTopun.

3apaHve 2 OnpegeneHne coaepXaHus opraHMYecknx BelecTB B Bogax. XMMUYeckoe 1 b1uoxmmmyeckoe
notpebnenue kucnopoga (XK (COD) n BIK (BOD)).

BapuaHT 15
3apaHne 1 Akkpegutaumsi aHanuMTUYecknx naboparopun.
3apgaHue 2 KoHTponb BbibpocoB B atmocdepy. [NpeaensHo-AonycTumble BbIOPOCHI.

OnvcaHne TexHororMm NpoBeaeHUst KOHTPOSbHOM paboThbl

OueHka 3HaHUIN, YMEHU 1 HaBbIKOB, XapakTepuaytoLas aTanbl POPMUPOBAHNA KOMNETEHLMI B paMKax
N3y4YeHns QUCLMNIINHBI OCYLLIECTBIISIETCS B XOA4€E TEKYLLEN aTTecTauuun.
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buneT c 3agaHuaMmun KOHTpOJ'IbHOVI pa60TbI OGy‘-IGIOLU,MIZCFl Bbl6|/|paeT N3 4ncna npeanoXxeHHblX 1 nepen
OTBETOM eMy npenocrtaBndeTcqa BpeMd And NoArotoBKH, 00bI4YHO 40-45 MUH.

TpeGOBaHMH K BbIMOMNHEHWIO 3a4aHui (I/IJ'II/I LUKanbl N Kputepumn OLl,eHVIBaHVIFl)
,D,J'Iﬂ oueHnBaHNA pe3ynbTaToB KOHTpOJ'IbHOI;l pa6OTbI NCNOJIb3yeTCA WKana: «3a4TeHO», «HE 3a4TEHO».

OueHka KpuTepuu oLeHoK

3aumeHo lpu peweHuu 3adaHull KOHMPOILHOU pabombi MPOOeMOHCMPUPO8aHO 3HaHUe
meopemu4yecKux 0CHO8 OUCUUMIUHbI, YMEHUEe NPUMEHSIMb meopemuyeckue
3HaHus 05151 peweHus npakmu4yeckux 3adad.

He 3aumeHo lpu peweHuu 3adaHuli KOHMPOsIbHOU pabomsl cmydeHm deMoHCmpupyem
omcymcmaeue 3HaHul meopemu4ecKux 0CHO8 OUCUUMNIUHbI, OH HE MoXem
MPUMEHUMb MOJy4YeHHbIE meopemuyecKue 3HaHus 055l pewieHus 3adady.

MepeuyeHb TeM pedepaToB

. OCHOBHbIE MCTOYHUKM 3arpsi3HEHU OOGBHEKTOR OKpY»KatoLLEel cpeabl.

. BaxHenwme knaccbl HOpMUPYEMbIX BpedHbIX BELLECTB, NYTU X MUrpauun.

. MbineBble 1 a3po30sibHbIE 3arpa3HEHS.

. Tshkenble meTannbi.

. CToWkne opraHm4eckue 3arpasHuTenu.

. MpepenbHO gonycTMas KOHLIEHTpaLMa XMMUYECKUX BELLLECTB B OKpYXXatoLLeln cpese.

. AHanuTu4yeckue MeTOoAbl B YCTAHOBIIEHNN CcOoAepXKaHNA U (*)OprI 3arpAa3HALWnX seLlecTs B obbeKkTax
oKpyXaroLen cpeabl.

8. Bo3gyx. MeToabl aHanmsa n 04MCcTKu.

9. KoHTponb BbiGpocos B aTMocdepy.

10. MeToabl aHanm3a BpedHbIX BELECTB B aTMOChEepHOM BO3ayXe.

11. NpupoaHbie Bogbl. Knaccmndmkaumns npumecen.

12. Npo6ooTbop 1 npobonoaroToBka NPy KOHTPOME Pa3fiMyHbIX BPeOHbIX BELLECTB B BOAE.

13. TpaHcnopTMpoBKa 1 XpaHeHnsa Npod, cnocobbl X KOHCEpPBaLMM NPU oNpeaeneHnn BpeaHbIX BELLECTB B BOAE.
14. MeToabl aHanmM3a u OMUCTKWU BOA.

15. O606LLEeHHble NoKa3aTenn KadecTBa BOAbI.

16. OnpepeneHne TXXenbIX METanNoB U paguoHyKNngoB B BoAe.

17. OnpepneneHne cogepxaHmsa opraHMYecKnx BELLECTB B BOAaX.

18. AHanus cogepxanusa Hedptenpoayktos n CIAB B Boge.

19. Mukpoburonornyeckuin aHanns Bogbl.

20. brnoTecTtmpoBaHmMe Kak crnocob OLeHKM KayecTBa BOAbI.

21. KOHTpOnb COCTOSIHUSI MOYBEHHbBIX 3KOCUCTEM.

22. OnpepneneHne opraHNYecknx 1 HeopraHMYECKNX BELLECTB B MOYBE.

23. MOHUTOPUWHI OKpyXatoLen cpeabl Kak cuctema HabniogeHun n KOHTPoss.

24. [narHocTuka N apPEKTUBHBIN XUMUKO-aHANUTUYECKUIA KOHTPOSIb OO BHEKTOB OKpY>KaoLLLEn cpeapbl.
25. YpOBHM CUCTEMbI MOHUTOPUWHTA.

26. l'ocyaapCTBEHHbIE aHaNUTUYECKME CITYXObI.

27. DKonorn4eckoe HoOpMMpPOBaHNE.

28. HopmaTuBHbIE JOKYMEHTLI 1 METOANYECKasa NuTepaTypa B chepe aHanusa CoCTOAHNS BoAbl, BO3ayxa U
NoYBbl.

29. OKkoaHanuTu4eckas naboparopus.

30. OCHOBHblE METOAMNYECKNE JOKYMEHTbI MO METOAAM KOHTPOMSA 3arpsisHsItoOLLMX BELLECTB B 0ObekTax
okpyxatowen cpegbl, TOCTbl n CanluHbI.

31. MexayHapoaHble cTaHoapTbl KA4ecTBa BOAbI, MOYBbI, BO34yXa.

NOoO s WN -

OnuncaHne TexHomnormm nposeneHuna

OueHka 3HaHUIN, YMEHU 1 HaBbIKOB, XapakTepuaytoLas aTanbl POPMUPOBAHNA KOMNETEHLMI B paMKax
N3y4eHns QUCLMNINHBI OCYLLIECTBIISAETCA B XO4€e TeKyLlen aTTectaumn. Temy pedeparta obyyarowmmncs
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BbIOMpaeT 13 yncna npeanoxeHHblx Tem. MNepen caayen matepuanos no pedgepaty emy
npeaocTaBnseTcsa BpeMs AN NoAroToBKU B TeYeHUe cemecTpa.

TDGGOBaHMH K BbIMTOJTHEHUIO 3a,1:|,aHvu7| (I/IJ'II/I LUKanbl N Kputepumn OLl,eHVIBaHVIFI)
[nsa oueHnBaHMA pe3ynbTaToB Mo NpeacTaBneHnio pedpepaTta UCNONb3yeTCs LKana: «3a4TeHo», «He 3a4TEHOY.

OueHka KpuTepuu oLeHoK

3aumeHo lpu cOayve pehepama rnonHoe coomeemcemeaue omeema oby4varouje2ocs
6a3080My YPOBHIO OC80EHUST HEOBXO0OUMOU KOMIemeHyuu.

He 3aumeHo lpu cOayve pechepama HeydosriemeopumesisHoe coomeemcmeaue omseema
obyuarouwiezocsi 6azo8oMy ypPOBHIO 0C80EHUST HEObX0OUMOU KOMIemeHyuu.

MepeyeHb 3aaaHn ONA TeCTUPOBaHUA:

NMKB-3 Cnocob6eH Ha OCHOBe KpuTU4Yeckoro aHanusa pesynbtatoB HUP u HUOKP oueHuBaTb
nepcneKkTUBbI UX NPAKTUYECKOro NpMMeHeHUs U NPOAOoINKEHUS PaboT B 0611acT aHanNnMTUYECKOM,
¢pn3nyeckon, HeopraHM4eCKom, OpraHN4eckom U NOJIMMEPHON XMMUU

NKB-3.1 CuctemaTtnanpyeTt uHdopmauumio, nonydeHHyr B xoge HUP n HUOKP,
aHanusupyeT ee U ConocTaBnsAeT C nNUMTepaTypHbIMA AaHHbIMU

1) 3agaHusa 3akpbITOro TMnNa
Kputepum oueHMBaHusA:

1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKka3aH HeBepPHbIN OTBET, B TOM YUCHe YaCTUYHO.

1. B npouecce ctaHaapTusauum BeLLECTB U MaTepuasnoB paspabaTtbiBaeTcst 4OKYMEHT, KOTOPbIN
Ha3blBaloT:

a) ceptmudumkar;

©) ctanpapr;

B) yKas;

r) aKT.

2. NHdopmaumio 0 pesynbTatax oToopa npob BHOCAT B
a) NpOTOKON UccrneaoBaHUA aHanNU3npyeMbiX Npod
©0) akT otbopa npob

B) npeanucaHune

I) aKT NPOBEPKU

3. CaHlvH «lMuTbeBas Boga» ycTaHaBMMBalOT Npedenbl COAepXKaHNs XMMUYECKMX BELLECTB B MMTLEBOM
BOAE

a) BepxHue

0) HWXHMEe

B) ONTMMarsbHble ANS 340POBbSA

r) onTManbHble PU3MOoNornyeckme

4. MNpw aHan13e NpMpoaHON BOAbI YCTAHOBINEHA BENMYMHA XMMUYECKOro NoTpebneHns knucrnopoaa,
paBHas 2 mr/am3. K kakoMy Knaccy BOJOEMOB MO CTEMNEHM 3arpsi3HeHNs crneayeT OTHECTU
aHanuanpyembii obpasey BOAbI?

a) OYeHb YNCTbIE;

6) yncTble,;

B) 3arpsi3HEHHbIE;

I) OYEHb rPsI3HbIE.
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5. Pe3ynbTaTbl kakoro nokasarterns KOCBEHHO CBMAETENbCTBYOT O HE06X0ANMMOCTM 0CBOBOXKAEHMS
NUTbEBOW BOAbI OT BUPYCOB

a) MyTHOCTb

6) uBeTHOCTb

B) HanNM4ne oCTaTO4MHOIO artoOMUHWS

r) HaNM4yMe OCTaToOMHOro Xnopa

Kntoum k Tecty

NKB -3.1
Bonpochbl 1 2 3 4 5
OTBeThbl 0 a a ¢] a

2) 3apgaHns OTKPbLITOro Tmna

KpuTtepuu oueHuBaHus:
1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yka3zaH HeBEpPHbIN OTBET, B TOM YUCHEe YaCTUYHO.

1. [lokyMeHT, cogepalumi pesynbTaTbl aHann3a BeLlecTsa unn matepmana obbekta aHanmTUyYecKoro
KOHTPOIS 1 nHdopmMaLuuio, HeobXoaAnMyo A5 NPaBUITbHOrO U OAHO3HAYHOr0 NOHUMaHUSA ATUX
pes3ynbTaToB Ha3blBaeTcs....

OTBerT: [poTOKON aHanM3a BelecTBa

2. Kakyto BenuunHy (B rpagycax) nokasaTternb LBETHOCTU MUTLEBOW BOAbl HE OOSDKEH MNpeBblaTb
cornacHo CaHllnH 2.1.4.1074-01
OtBerT: 20 (20 rpagycos).

3. ABnsieTca nn meToamnKa onpeaeneHns MyTHOCTM NUTLEBOW BOAbl TYPOMANMETPUYECKMM METOAOM
FOCTupoBaHHON?
OTBeT: Oa.

4. MepKyp“MeTp1UYECKMM OnpeaeneHnem coaepXxaHnsi XnopuaoB B NpUpOAHON Boge YCTaHOBMEHa UX
KoHUeHTpauusa, pasHas 30 mr/am3. CooTBeTCTBYET N 3Ta BenMUnHa HopmaTuBamM KavecTsa ans
NMUTbEBbLIX BOA?

OTBeT: ga.

5. Kakum meTonom npoBepstoT pesynbTaT aHanvsa pyabl Ha coaepxaHve obuero mapraHua,
NOJTyYEHHbIN peHTreHonyopecUeHTHbIM aHannsom (POA)?
OTBeT: NOTEHLMOMETPUYECKOE TUTPOBAHME.

NKB-3.2 OnpepenseT BO3MOXHbIe HanpaBlieHUA Pa3BUTUA PaboT 1 NepcnekTUBbI NPaKTU4YeCKoro
NPUMEHEeHUs1 NONYy4YeHHbIX pe3yfbTaToB

1) 3agaHusa 3akpbITOro TMNa
Kpntepuu oueHnBaHusA:

1 6ann — yka3aH BepHbI1 OTBET;
0 6annoB — yKa3aH HeBepHbIN OTBET, B TOM YMCIie YaCTUYHO.

1. Boibepute meToA, ncnonb3yemblvi AN onpegenexHnst cynb@aToB Npy aHanMTUYeCKOM KOHTpone
KayecTBa BOAbl:

a) npsmMasa NoTeHUnomeTpus

0) TypobuanmeTpus

B) nogomeTpus

r) oToKONOpPUMETPUSA
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2. Kakune opraHonentnyeckme nokasaTenu xapakrepuayroT HE0OX0ANMOCTb OYUCTKM NMTLEBOW BOAbI
a) okpacka, pagyXHoCTb

6) NpO3pa’YHOCTb, B3BELLEHHOCTb YaCTuL, MOYBbI

B) o6LLast )XeCTKOCTb, NPUMECH arpOXMMUKATOB

r) 3anax, NPUBKYC, UIBETHOCTb, MyTHOCTb

3. Mpwn onpegenennn XIMK NnUTbEBLIX M NOBEPXHOCTHLIX BOA B KAYECTBE OKUCIUTENS UCMOSb3YHOT:
a) nog;

6) AMxpomart Kanusa B KUCNOW cpeae;

B) XriopaTbl.

4. Bbibepute MeToa, MCNONb3yeMbl 4518 OnpeaeneHns HUTpaToB NpU aHanUTUYECKOM KOHTpOre
KayecTBa BOAbl:

a) npsAimasi NoTeHLMOMeTpUs

0) TypbuanmeTpus

B) nogomeTpus

) KOMMIEKCOHOMETPUS

5. BbibepuTe mMeToA, UCNOMNb3yeMbln AN onpeaeneHnst NOCTOAHHOWM XEeCTKOCTU NPy aHanUTU4eckomM
KOHTpOMe KayecTBa BoAbl:

a) npsAMas NoTeHLMOMETPUS

0) Typbuanmetpus

B) nogomeTpus

r) KOMNEeKCOHOMeTPUSA

A) doTOoKONOpUMETPUSA

6. OnpegeneHne «akTMBHOIO Xnopay He Npou3BOasT
a) B CTOYHbIX BOZaX;

0) B noA3eMHbIX BoAax;

B) B NUTbEBOW BOAE.

Kntoum k Tecty

NKB-3.1
Bonpochl 1 2 3 4 5 6
OTBeThHI 0 r 0 a r 0

2) 3agaHng OTKPbLITOro TMNa

Kputepuv oueHMBaHus:
1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKka3aH HeBepPHbIN OTBET, B TOM YUCHe YaCTUYHO.

1. OnpegeneHne XMMNM4EeCKoOro coctaBsa 1, B OTAENbHbIX Cry4vasXx, CTPYKTYpbl U CBOMCTB BeLLEeCTBa U
MaTepuana obbekta ¢ nocneayoLwmmMm oLeHnBaHMeM COOTBETCTBUSA 06bekTa yCTaHOBIEHHbIM
TpeboBaHMAM NpW NX HANMYUKN Ha3bIBAETCS ...

OTtBeT: AHaNNTUYECKNN KOHTPOSb

2. MakcumanbHble KOHLUEHTpaUMm NpuMecen B cpefe, OTHECEHHbIE K onpeaeneHHOMY BpeMEHM,
KOTOpble MpX NEPUOAMNHECKOM BO3AENCTBUN UMM HA NPOTSPKEHUN BCEW XXM3HWN HE OKa3blBalOT BPEOHOro
BO3OENCTBUSA Ha YESIOBEKA N OKPYXKaIOLLYHO Cpeay B LieNIoM, Ha3biBalTCs ...

OtBeT: [pegenbHO gonyctumble KoHueHTpaumn (MOK)

3. Kakon meToz npuUMeHSAOT Anst O4HOBPEMEHHOMO pa3feneHns n aHanmaa KOMNOHEHTOB B 06bekTax
aHanNMTU4eCcKoro KOHTpona?
OTtBeT: XpomaTorpadums
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4. XapakTepucTuka coctaBa 1 CBOMCTB BOAbI, onpeaenstowas NpurogHoOCTb ee ANns KOHKPETHbIX BUAOB
BOAOMONb30BAHUA. ..
OTBeT: KayectBo BOAbI

5. YcTaHoBNEHHbIe 3Ha4YeHNs nokasaTenen kKa4yectsa BoAbl MO BUAAM BOAOMNOMNb30BAHUS. ..
OTBeT: HopMbl KadecTBa Boabl

OnucaHne TexHonormum nposeneHnA

KoHTponbHO-U3MepuTenbHble MaTepuanbl TEeCTUPOBaHWSA BKMYalT B cebs TeopeTudeckue
BOMPOCbl W  3adayn, MO3BONSIOWIME OLUEHUTb YPOBEHb  MOSTyYEHHbIX 3HAHUA U CTeneHb
chOpPMUPOBAHHOCTU YMEHWIA.

TexHonorusa nposegeHnAa TeCTMpoBaHna BKINO4YaeT B cebs:

1. Bbigaya Kaxgomy CTyOeHTy 3ajaHui TecTa, Bknovawowmx 10 BOMPOCOB, M YUCTbIX JIMCTOB
OTBETOB.

2. dukcupoBaHue BpeMeHN Havana u gosegeHne 4o CTy4EHTOB BPEMEHN OKOHYAHUSA TECTUPOBAHMS.

3. OTBeThLI 06yYatoLWMXCs Ha BOMPOCHl B MMCbMEHHOM BUAE C 3anofiIHEHWEM SIUCTOB OTBETOB.

4. CBop BOMPOCOB 1 NIUCTOB OTBETOB.

5. NpoBepka NMCTOB OTBETOB.

Bo Bpems TectupoBaHusa obydarowmmcsa 3anpeLlaeTcd pasroBapmBaTtb, XOAUTb MO ayauTopum,
Nnosfib30BaTbCsl COTOBbIMU TenedoHamu, Linaprankamm, KOHcnektamu, ydebHukammn u gpyron yvyebHo-
MeToanyeckon nutepatypon. CTydeHTbl, HapyLMBLUME NepedvncrieHHble TpeboBaHus, ygansawTca C
TECTUPOBaHWS.

TpeboBaHUA K BLINOSTHEHUIO 3a4aHMI (MNW LUKanbl U KPUTEPUU OLIEHMBAHUS)

[na oueHnBaHnA pe3ynbTaTtoB TECTUPOBAHUNA UCNOJIb3YETCA LWWKaNa: «3a4TeHO», «HE 3a4TEeHO».

OueHKa Kputepum oueHok
3aymeHo 70 % u bonee npasusibHbIX 0OMEeMmo8
He 3aumeHro MeHee 70% npasursibHbIX 0mMeemos

20.2 NMpomexxyTo4HaA aTrectaumsa

lMpomexxyTovHas aTTecTaums no AMCUMNINHE OCYLLECTBAAETCS C MOMOLLbIO CreayoLwmnx
OLEHOYHbIX CPencCTB:

CobecedosaHue o bunemam K 3a4emy ¢ OUEeHKOU

MepeyeHb BONPOCOB K 3a4eTy C OLIeHKOM:

1. 3akoHbl P® n obsa3aTtenbHble ans Poccun mexayHapodHble NpaBoOBbIE aKTbl, perynupyoLme
opraH13aumio U NpoBeAeHWE 3KONMOrMYECKOo SKCNepTU3bl.

2. Noa3akoHHble HOPMaTUBHO-MPABOBLIE aKTbl OPraHOB BacTy U ynpaBneHust heaepanbHOro YpoBHS 1
YPOBHS1 cybbekTa chegepaumm, perynmnpytoLine 3koorM4eckyto aKCrnepTumay.

3. [naBHble HOPMAaTMBHO-NPaBOBbIE AOKYMEHTbI CrieuuarnibHO YNoSTHOMOYEHHbIX B 0611acTy 9KororMyeckom
9KCMepTU3bl FoCYAapCTBEHHbIX opraHoB P®.

4. OCHOBHbIE UHCTPYKTUBHbLIE U HOPMATUBHO-METOONYECKME LOKYMEHTLI U MaTepuarnbl MUHUCTEPCTB,
BEOOMCTB, CreumanvanpoBaHHbIX rOCYAapCTBEHHbIX YUpEXAeHW 1 opraHu3auuii B 06r1acTy 9KOrornyeckomn
3KCNepTU3LI.

5. [JokymeHTbl 1 MaTepurarbl OOLECTBEHHbIX OpPraHn3aLmn, Apyrvx pugnuieckux nuy ob opraHmsaumm u
NpOBEAEHMN 3KONOrMYECcKon akcnepTuabl B Poccun 1 3a pybexom.

6. CTpykTypa 1 cogepxaHme PykoBoACTBa MO 3KONOrM4eckomy 060CHOBAHMIO /UMK SKONOTMYECKON
3KcnepTr3e NpPeanHBECTULIMOHHOW, NPeANPOEKTHOM U NPOEKTHOW JOKYMEHTauun.

7. Cop,epmaHMe CﬂpaBO‘-IHVIKa no opraHn3audun n nposegeHunto rocyp,apCTBeHHon 3KONOrM4ecKkomn
QKCNepPTU3bl.

8. Cop,epmaHMe PernameHTa no opraHmnsauunmn n npoBegeHuo 0OLLEeCTBEHHOI 9KOITOrM4ecKomn QKCNEePTU3bI.

9. Cop,epmaHMe CI'IpaBO‘-IHVIKa no opraHn3auun n nposegeHunto 0Ol EeCTBEHHOI 3KOITOrM4ecKkom
QKCNepPTU3bl.
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10. Mopsigok pa3paboTku N yTBEPXKAEHMS IKONMOMMYECKUX HOPMATUBOB BbIOPOCOB 1M COPOCOB
3arpsAsHSLWLMX BELLECTB B OKPY>KatoLLy0 MPUPOLHYIO cpeay.

11. F'oCTMPOBaHHLIE METOLAMKN KOHTPONS OOBLEKTOB OKpPYXKatoLLEN cpeabl, TEXHONMOMMYECKMX NPOLLECCOB U
npoayKuuu

12. MNMpaBa 1 06593aHHOCTM aKKPEAUTOBAHHOWM aKOaHaANUTUYECKon iabopaTtopum.

13. MNpaBuna coctaBneHnst YHacTHbIX 1 CBOAHBLIX 3KCMEPTHbIX 3aKMOYEHUIA.

14. MeTogmnyeckne OCHOBbI OLIEHKU U pernameHTUpOBaHNS aHTPOMOreHHOro BAUSIHUS Ha Ka4yecTBO
NOBEPXHOCTHBIX BOA,

15. MN'rneHn4yeckmne TpeGOBaHMﬂ K Ka4eCTBy BOAbl CUCTEM NMUTHLEBOIO BOJOCHaOXeHUS. CaHI/ITaprIe
npasuna n HOpMbil.

16. KoHTponb KayecTBa NUTLEBOW BOAbI.

17. MeTonbl onpeaeneHns obLwmx ranyecknx CBONCTB XO3ANCTBEHHO-MUTLEBOW BOAbI.

18. MeToabl onpeaeneHns cogepXXaHnusa XMMUYeCcKux BeLLLEeCTB B MUTLEBOW BOAE

19. OueHka cTeneHn onacHOCTU 3arpA3HEHNS NOYBbI XMMUYECKUMU BELLLECTBAMN.

20. Hopmbl NOrpeLuHOCTN n3MepeHUIA NokasaTens coctaBa M CBOMCTB BOf, NOYBbI 1 aTMOcdephl.

OnucaHue TexHonormm NnposeaeHns

lMpomexyToyHas aTtTectaums NPOBOAMTCH B COOTBETCTBUM C [lonoXeHuem O MpoMexXyTOYHOM
aTTecTtaumm obyyaloLmxca no nporpaMmmam BbiCLLErO 0bpa3oBaHus.

KOHTpOmnbHO-M3MepUuTenbHble Matepuarnbl MPOMEXYTOYHOW aTTecTaumuM BKMYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONAKLWME OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUKW, MO3BONSAKLINE
OLEHUTb cTeneHb CCPOPMUPOBAHHOCTN YMEHWUNA.

TexHonorus npoeeneHna 3aveTa C OLIEHKOWN

1. Boigaya 6uneToB K 3a4eTy C OLEHKOM M YUCThbIX IUCTOB OTBETOB. (BUneThbl K 3a4eTy C OLEHKON
BblgatoTcst 00yvatowmMmcs HOUBNAYanbHO).

2. dukcnpoBaHMe BPEMEHW Hayana u OOBeAeHWe [0 CTYOEeHTOB BPEMEHM OKOHYaHUS 3ayeta C
OLIEHKOMN.

3. OTBeThl obyvarwmMxca Ha GuneTbl K 3a4eTy C OLUEHKOW B MUCbMEHHOM BWMOE C 3aNOSIHEHMEM
nunctoB oTeeToB. (IMpn HEOBXOANMMOCTM B HUX KPOME TeKca NpUBOAATCH PUCYHKK, CXEMbI, Tabnuupl,
anarpammbl).

4. Cbop 6uneToB K 3a4eTy C OLEHKOM 1 NIUCTOB OTBETOB.

5. lNpoBepka NMCTOB OTBETOB 1 BbICTABNEHNE OLLEHOK.

Bo Bpemsi 3ayeTa C oOueHKOM oOy4varoWMMCs 3anpeliaeTcs pasroBapuBatb, XOaWTb MO
ayauTopum, Nonb3oBaTbCsi COTOBLIMU TenedoHamu, Lnaprankamm, KOHCNekTaMu, y4ebHukammn n apyrom
y4yebHO-MeToaMYECKON NUTepaTypol, a Takke BHOCUTb MOMETKM B 3K3aMeHaUMOHHble OuneTbl.
CTyneHTbl, HapyLuMBLUME NepeyncrneHHble TpeboBaHus, yaansitoTcs ¢ 3a4eTa C OLEHKOM.

TpeboBaHUS K BbINOSTHEHWIO 3a4aHWUIA, LIKanbl U KPUTEPUM OLEHMBAHMUS
Mpw oueHnBaHMM pe3ynbTaToB 00yYeHMS Ha 3a4eTe C OLEHKOW MCMONb3YHTCA Cneaywmne nokasarenu:
1) 3HaHMe y4yebHoro maTtepmana gUCUUNINHBI;
2) yMeHNe NPUMEHATb TEOPETUYECKME 3HAHNS OIS PELUEHUS NPAKTUYECKMX 3a4ay;

3) BnapgeHue TeopeTMyeckuMm OCHOBaMM AUCLMMINHBI, CNOCOBHOCTb MNMIOCTPUPOBATL OTBET
npumepamu, aktamu, JaHHbIMU HayYHbIX UCCReaOoBaHWUA.

[ns oueHMBaHWA pe3ynbTaTtoB 00y4EHUSI HA 3a4eTe C OLEeHKOM ucnonb3yeTtcsa 4-6annbHas wkana:
«OTIIMYHOY, «XOPOLLUOY», «yAOBMNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
MokasaTenu JOCTUXEHUS 3a4aHHOTO YPOBHSI OCBOEHMS KOMMNETEHLMMU:

Kputepumn oueHnBaHns KOMNeTeHL M YpoBeHb LLIkana oueHok
cchopmMmnpoBaHHOCTH
KOMMeTeHUun
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lNonHoe coomeemcmeue omeema oby4arou,e2ocs lNoebiweHHbIU Omnu4Ho
8bICOKOMY YPOBHIO 0CB0EHUST HEOO6X00UMOU KOMIemeHUuu. | ypoBeHb
lpodemoHcmpuposaHo 3HaHuUe y4ebHo20 Mamepuarna
OuCUUNIIUHbI, yMEHUEe MPUMEHSIMb Meopemu4yeckue
3HaHus 0151 peweHuUs npakmu4yeckux 3adad, efiadeHue
meopemuyYecKUMU 0CHoB8aMu OUCUUIIIUHbLI, CIOCOBHOCMb
usIoCcmpuposames omeem rnpuMmepamu, ghakmamu,
OaHHbIMU Hay4YHbIX uccredosaHudl.

LHocmamoyHoe coomeemcmeue omeema oby4yarouje2ocs ba3soenbll yposeHb Xopowo
6a3080My yYpOBHIO 0OCBOEHUST HEOBX0OUMOU KOMIemeHyuuU.
Obyyarowutics daem ripagurbHble 0meembl Ha
00roIHUMesibHbIEe 80MPOChl, HO HEA0CMamoYHO
OeMOoHCmpupyem yMeHue rpuMeHsIMb meopemuyeckue
3HaHUs 011 peuweHuUs npakmu4yeckux 3adau.
YdoenemeopumenbHoe coomgemcemeue omeema lNopozosnkll yposeHb | Ydoenemeopu-
obyuarouie2ocs ypoBHIO 0c80eHUs Heobxodumol mesibHO
komnemeHuyuu. Obyyarowutics daem HernosHble omeemsi
Ha dorosiHUmMesibHble 80rpPOChl, 0eMOHCMpPUpPyem
yacmu4Hbie 3HaHusi y4ebHo20 Mamepuarna OuUCUUNIUHbI,
usu He ymeem rpuMeHsime meopemudeckue 3HaHus Orsl
peleHUs npakmu4yeckux 3aday.
HeydosnemeopumernbHoe coomeemcmeue omeema - Heydosnemesopu-
obyuarouie2ocs ypoBHI0 0C80eHUST Heobxodumoli mesibHO
komnemeHuyuu. Obyyarowjutics deMoHcmpupyem
OMpbIBOYHbIE, (hpacMeHmMapHble 3HaHusi, doryckaem
epybbie npuHyunuabHble oWubKU rpu U3noxeHuu
y4ebH020 Mamepuarna OUCUUNIUHbI, KOMOopbIe HE
ycmpaHeHbI riocre AornonHUMmMernbHbIX HagooaWUX
801POCO8, YMO CO0MBEMCM8yem He 0C8OEHUIO
KomremeHyud.

3adaHus pasdena « TecmupogaHue» PeKOMEHAYHOMCS K UCM0/Ib308aHUK0 MpU nposedeHuU
OuasHocmu4yeckux pabom ¢ Uesibio OUEHKU OCmMamoYHbIX 3HaHUU Mo pesyribmamam 0C80eHUST OaHHOU
oucyurnuHsbI.
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