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PABOYASA NMPOMPAMMA YYEBHOU OUCLUUMITUHDBI
61.B.]B.03.01 CtaHgapT13auus BewecTB 1 MaTepunarnos

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

1. Koa n HaumMeHOBaHMe HanpaBfieHMA NoAroToBKU/cneymanbHOCTU:
04.03.01 Xumuga
2. Mpodnnb nogroToBkM/cneumnannsaums:

MpuknagHas xmmus

3. KBanudumkauma BbiNnyCKHUKA: B6akanasp

4. ®dopma oby4veHus: 0YHas

5. Kacdbegpa, oTBevarowan sa peanmsaumio QUCUUNNUHBIL: _ Kadeapa aHanuTu4eckon
XMMnmn

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

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekoMeHOoOBaHa:

___Hay4yHo-meToamnyeckum CoBeTom xumudeckoro doakynoreta, 19.03.2020, npoTtokon Ne3
(HaumeHogaHue pekomeHOyowel cmpykmypbl, dama, HOMep rPOMOKOa,

OmMemKuU O rfPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. Yue6HbIN roa:_2022-2023 CemecTtp(bl): _6




9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI
Llenbro ocgoeHust y4ebHOU OucyuriuHbl 8519emcs:

pacLmMpeHne 3HaHnM CTyaeHTOB 06 OCHOBHbIX METOAAX aHaNUTUYECKON XUMMUN, NX
NPaKTU4EeCKOro NPUMEHEHNS AN KOHTPONSA Ka4yecTBa, CTaHAapTU3aumm BELWECTB U
MaTtepuarnos.
3agayn y4ebHon UCUUNIIVHBI:
- hopMmpoBaHmne KoMNiekca 3HaHNN 1 NePBUYHbLIX HABLIKOB AN OpraHM3aumn n
NPakTU4YeCKOro NPoBeAeHNs1 aHaNUTUYECKOro KOHTPOMS KayecTBa BELWECTB U MaTepuaros;
- OCBOEHME KOMMIEeKca COBPEMEHHbIX XMUMNYECKNX, (DU3NKO-XMMUYECKNX METO0B
aHanusa gnsa ctaHgapTMsauum BewecTB 1 maTepuarnos

- OBNnageHne npMemamm ctatuctmyeckon obpaboTkm pesynbTaToB aHanusa u
WHTepnpeTaumm AaHHbIX, AOKYMEHTUPOBaHMSA NTabopaTOPHbIX U SKCNEPTHbLIX UCCNeL0BaHUN.
10. MecTo y4yeb6HOM AMcuUNUHbI B cTpyKType OOI:

BapuamueHas yacmb 6510ka b1
M3y4eHne Ha3BaHOro Kypca npegnonaraeT, YTo CTYAEHT BnageeT 3HaHUAMU ANCLUMMINH
©a30B0ro npoeccnoHanbLHOro uukna: gusnka; Xummsa (aHanutudeckas Xmmus);

OvcumnnuHa,

ans

KoTopom

NaHHas

«CTaHpgapTM3aumsa BeLLecTB U MaTepuarnosy.

AUCUMNNIMHa

ABNSETCS  MNpeALlecTByoLei

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHUA,
HaBbIKU), COOTHECEHHbIe C NNaHUpyeMbIMU pe3yribTaTaMu OCBOEHUS obpasoBaTenbLHOWM
nporpamMmmbl (KOMNeTeHLMSIMA) U UHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHwne Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHns
KOMMeTeHLMK
MKB CnocobeH MKB -1.1 BbinonHsiet 3HaTb: TeopeTMdeckMe OCHOBbl KOMMIIEeKca
-1 OCyLLEeCTBNATb CTaHgapTHble COBpPEMEHHbIX METOAO0B aHanusa Afs OUEeHKU U
KOHTPOIb onepauuv Ha NnoaTBepXXOeHMs  COOTBETCTBUS  CTaHdapTam
KayecTBa CbIpbS, BbICOKOTEXHOMNOMMYH | OB BLEKTOB MCCNeaoBaHNs;
KOMMOHEHTOB U oM obopynoBaHun
BbIMyCKaeMon AN XapakTepuctukn | YMmeTb: opraHusaums n npakTudeckoe
nNpoayKumu CblpbS, npoBedeHe MeponpusaTUA No cTaHgapTu3aumm
XUMMUYECKOro NPOMEXYTOYHOM 1 | BEWEeCTB W MaTtepuanoB (cbop, aHanmM3 wu
Ha3Ha4YeHwus, KOHEYHOM obpaboTka Hay4YHO-TEXHMYEecKon WHdOopMaLUmK,
NpoBOANTb NpoAyKUMM Heobxoanmon ans peLleHuns 3agavy,
nacnopTusauuio XUMUYECKOrO MoCTaBNeHHbIX crneunanmctom 6ornee BbICOKON
TOBapHOM npomn3BoacTBa KkBanudukauum);
npoayKumn MKB -1.2 CocraBnset
NPOTOKOSbI BnapeTtb: HaBblkamn cbopa, aHanmMsa w
UCNbITaHWNA, 06paboTkn Hay4HO-TEXHMYECKON WMHopMaLmu,
nacnopTta npyeMamMmm  MeTporiormyeckoro  obecneveHus
XUMUYECKOW MEpPONpUATMIA MO CTaHZapTM3auMm BELLECTB U
npoayKumun, oT4eTbl | Marepuarnos.
O BbIMOMHEHHON
paboTte
KB CnocobeH MKB -2.1 MnaHupyet 3HaTb: COBpPEMEHHbIE 3JKCMEPUMMEHTAamNbHbIE U
-2 BbIOUpaThb OoTAenNbHbIE CTAaAMN | pacyYeTHO-TEOPETUYECKNE MeToabl ans
TeXHUYeckue UCCrefoBaHWsA MpU | YCTAHOBIIEHUS] COCTaBa MaTepuarioB, CIOXHbIX
cpencrtea v Hanu4um obLiero cMecel, 0OBbEKTOB OKpY>KatoLLLEN cpeabl.
MeToAbl nnaHa HAOKP
ucnbITaHUm YmMmeTh: ncrnonb3oBaTtb Ha npakTuke
0OBbEKTOB NKB -2.2 | TorosuT anemenHTe:! COBPEMEHHbIE 3KCMEPUMEHTASIbHBLIE U PACYETHO-
HeopraHM4eckon AHOKymMeHTaunm, TeopeTudeckne MeToabl  PUMKO-XMMUYECKOTO
XUMUM 4nis MPOGKTLI NNAHOB U1 5 annaa ans YyCTaHOBMEHUS coctaBa
peLueHns fporpamm MaTepuanoB, CHOXHbIX CMecenl, OObEKTOB
TEXHOJTOTMYECKNX omenﬁ;nnggTanos oKpy)XatoLiewn cpefpbl.
3agavy,
MOCTaBNEHHbIX MKB -2.3 Bribupaet BnapeTb: 6a30BbIMM HaBbIKAMUW NCMONb30BaHMSA
cneunanncTomM TEXHn4eckne COBPEMEHHOV annapaTtypbl Npv MpoBeeHUn

cpencrtea n MeToabl




©onee BbICOKOM ucnbiTaHum (13 Hay4HbIX WCCMNedoBaHWIA; HaBblkamMy  PU3NKO-

kBanudukauum Habopa XMMWYECKOrO SKCNEPUMEHTA.

uMetroLmxcs) ans

peLleHus

NocTaBMEeHHbIX
3agady HNOKP

MKB -2.4 FoTOBUT OOBbEKTHI

nccrnegoBaHus

12. O6beM ancumnuHbl B 3a4YeTHbIX eauHuuax/yac.(e coomsemecmeuu ¢ y4e6HbIM r1aHoOM) —
3/108 :

Popma NpoMeXYTOHYHOM aTTecTauMun (3avem/sk3ameH) ___3a4€T C OLIEHKOW

13. TpyAoeMKOCTb No BuAam y4e6Homn paboTbl

TpyaoeMKkoCTb
Bcero Mo cemecTpam
Bug yuebHon paboThl
6 cemecTp
KoHTakTHas pabota 90 90
nekuum 36 36
npakTnyeckmne 54 54
B TOM uncne: | JlaBopaTtopHble 0 0
KypcoBasi pabota - -
CamocTosaTenbHasa pabora 18 18
MpomexyToyHas attectauus (0r151 SKk3ameHa) 0 0
Wroro: 108 108
13.1. CopepxaHue QUCLUNIINHBI
n/n Peanunsauyusa

pasgena

HanmeHoBaHue pasgena OVCLUMMIUHBI C

CopgepxaHue pasgena gucUunmnunHb

ANCUMNAWHBI MOMOLLIbIO
OHMnaunH-Kypca,
QYMK™*
1. Nekuun
11 OpraHunsaunoHHo- KoHTponb, akcnepTu3a, ayaut, ceptudmkaums. -
npaBoOBble OCHOBbI HopmaTnBHO-npaBoBas 1 MHCTPYKTUBHO-
cTaHgapTM3auum 1 mMeToguyeckas OCHoBa 3KcnepTusbl. HopmatmeHo-
3KCNepTU3bl BELLECTB, npaBoBble JOKYMEHTbI, peKOMeHAyeMble K
mMaTepuanoB 1 06bEKTOB NCMONb30BaHWIO NPY NPOBEAEHNM FOCYAapCTBEHHOM
OKpy>KatoLLen cpeabl. 3KCNEePTU3bI.

Teopust aKoNorM4eckon aKCnepTnsbl N NpoBeaeHne
OBOC. Llenu, 3aga4n (OCHOBHbIE OYHKLMK) 1
NPVHUUMBI 9KCNepTusbl. Buabl 1 TMnbl akcnepTumab.
"ocynapcTBeHHas 1 06LecTBEHHas aKonornyeckas
akcneptm3a. CyObekTbl, 0OBEKTBI U YCIIOBUS
NPOBEAEHMS IKOMOMMYECKOW IKCMEPTU3bI.

Ctagwnm akcnepTHoro npouecca. OTBETCTBEHHOCTb U
(PUHaHCMPOBaHME rocy4apCTBEHHOW 3KCNepPTU3bI.
MexgyHapogHble acneKTbl 3KCNepTm3bl.

1.2 OCHOBbI CTaHAapTM3aLMUW, CTtaHgapTusaums. ocyaapcTBeHHas! cuctema -




cepTudukaumm n
METPOOornu.

CcTaHaapTM3auum. Knaccudukauus CTaHOapToB.
MpaBuna pa3paboTkn M YTBEPXKOEHMS HaLMOHANbHbIX
CTaHOapToB, CTaHOapTOB opraHusauuini. [Nokasatenu
cTaHgapTa. [ocyQapCTBEHHBIN peecTp cTaHAapTHbIX
obpasuoB. OueHka M NOATBEpPXOAEHME COOTBETCTBUSI.
CepTtudmkaums.

MpaBoBble OCHOBbI CTaHZapTM3aumMm B obnactu
oKpy<atowien cpeabl. MeTpornornyeckoe obecneyeHve
MEpPONPUSATUIA N0 OXpaHe OKpyXatoLLieln cpeapbl.

"ocynapcTBeHHas cuctema CcTaHgapTu3auum.
Knaccndukaumsa crangaptoB. MpaBuna pa3paboTky u
yTBEPXOEHUA HaLMOHanbHbIX CTaHOapToB,

cTaHOoapToB opraHusauui. [lokasaTenu craHgapTa.
locynapCcTBEHHbIN peecTp CTaHZapTHbIX 06pa3LoB.
CepTtudpumkaums.

MNpaBoBble OCHOBbI CTaHAapTu3aumm B obnactu
oKpyxatoLle cpenbl. MeTponornyeckoe obecnevyeHve
MEpOMNpUATUIA MO  OXpaHe OKpyXalollen cpeapl.
pynnbl caHUTapPHO-TMIMEHNYECKNX, MPOU3BOACTBEHHO-
XO3ANCTBEHHBIX U KOMMIEKCHBIX HOPMaTUBOB KavyecTBa
oKpyatowewn cpeabl. Cuctema ctaHgapToB B 06nactu
KOHTPONs, PerynnpoBaHvs U ynpaBrneHUs ka4yeCTBOM
okpyxatowen  cpegbl.  CneumnanbHas  cucTema
cTaHgaptoB no oxpaHe npupoabl (Ne17) B Poccum.
MexgyHapogHble ctaHgapTsl cepun ACO 14000.
ObLwme 1 KOHKpPEeTHbIE AKonornyeckme TpeboBaHus nNpu
nposegeHun 3KONOrM4eckon 3KCNepTU3bI.
HopmaTuBHO-NpaBoBble [OOKYMEHTbI, 3aKkpennsowue
akonoruyeckme TpeboBaHNa Ha pasnUYHbIX CTagusx u
B X0[4e XO3MCTBEHHOW UMW MHOWN OEATENTbHOCTM.
Ob6bekTbI obsa3aTensHon 3KOSOrM4eCcKomn
cepTmudmkaumm.

1.3

Ponb aHanutmnyeckomn
XUMUN B MOHUTOPUHIE
oKpy>KatoLLen cpeapl.
OCHOBHbIE NCTOYHMKM
3arpsi3HeHnIn 06 BHEKTOB
oKpy>KatoLen cpeapl.

[OCynapCTBEHHbI  aHanUTMYECKUA  KOHTPONb B
aHanuse okpyxarwLen cpegbl U NPOU3BOACTBEHHbIX
00bEKTOB. AHANUTUYECKUA KOHTPOSb B MPOU3BOACTBE
HeopraHM4eckux W OpraHM4Yecknx BeLecTB (cogpbl,
MUHepanbHbIX yaobpeHuii, HedpTn N HedbTENPOAYKTOB,
nnacTM4ecknx Macc, pe3uH 1 1.4.).

OpraHusaumnoHHas CTpPyKTypa CUCTEMbI SKOSTOrMy4ecKom
ceptudukaumm. PyHkuma MuHnpupoabl, opraHoB Mo
cepTmudukaumm O HOpOLHON npoayKumu "
ucnbiTatenbHbIX Nabopatopun. CneumanmnsmpoBaHHble
MHCHeKumnn aHanuTM4eckoro KOHTpONns "
3KoaHanuTuyeckne naboparopun.

Cucrema akkpeguTauum 3KOaHaNUTUYECKNX
nabopatopun (ueHTpoB). OpraHusaums, TpeboBaHns 1
nopsigok npoBedeHus aTTecTtauum
crneunanmnsmpoBaHHbIX  MHCMEKUUA  aHaNMTUYECKOro
KoHTponsi. O6Limne Kputepum OesTenbHOCTU, npaBa U
00513aHHOCTN  aKKPeOAUTOBAHHOW  3KOaHaNUTUYECKON
naboparopum.

1.4

MeToabl 1 roCTUpPOBaHHbIE
MeTOANKN aHanmsa

NpUpPOoAHLIX U CTOYHbIX BOA.

AHanNn3 Noysbl.

[MpaBuna KOHTPONS KavecTBa MPUPOLHbIX, MUTHEBBIX,
CTOYHbIX BOA. HoOpMbI norpewwHocTM M3MepeHUn
nokasatenenm coctaBa M CBOWCTB. XapaKTepUCTUKMU,
napamMeTpbl, KPUTEPUM  OLEHKM  COCTOSHUS U
3arpsi3HEHNS MOYB.

[ocyOapCTBEHHbIA  aHanUTUYECKUA  KOHTPONb B
aHanuse OKpyXarwLen cpeabl U NPOU3BOLACTBEHHbIX
0OBbEKTOB. AHANUTUYECKMIN KOHTPOSb B NPOV3BOLCTBE
HEeopraHM4eckux W OpraHNYecKMx BeLLEeCTB (cofpbl,
MUWHeparnbHbIX yoobpeHun, HedpTn 1 HePTENPOOYKTOB,
NacTUYecKnx Macc, pe3uH 1 T.4.).

XapaKTepucTuku COCTOSIHUS " 3arpsis3HeHus
aTmMocdepbl. [MpaBuna KOHTpOns KayecTBa




NPUPOAHLIX, MUTbEBbIX, CTOYHbIX BoAd. HopMbl
MOrpeLlHOCTM U3MEPEHMWiA NokasaTeniel cocTaBa W
CBOWCTB. XapakTepuUCTUKW, napameTpbl, KpuUTepum
OLIEHKM COCTOSIHUS U 3arpsi3HEHWs1 MOYB. JKCnepTu3a,
KayeCcTBO M 6e30MacHOCTb MPOAYKTOB MUTaHWUSA U
NPOAOBONBLCTBEHHOMO  Chbipbs.  MapTua  npogykuum.
MPUEMOYHBIN KOHTPOSb U BbIGOPOYHbIA 3KCMEPUMEHT.
CepTudurkaumsa nekapcTBeHHbIX CPEACTB.

2.Jla

GopaTopHbie 3aHATUA

21

MeToabl 1 rocTMpoBaHHbIe
METOANKN aHanu3a
NPUPOAHBIX N CTOYHBIX BOA.
AHanu3 no4sbl.

«OpraHonenTrU4eckuin MeTog, onpeaereHnst Bkyca
nuTbeBoW Boabl». «OnpeaeneHne 3anaxa NUTLEBOWN
BOZbl OPraHoNenTU4ECKMM METOL0OM»
«PoTomMeTpryeckoe onpeaeneHne LBETHOCTH
NUTLEBOW BOAbLI»

«PoTOMETPUYECKMI METOA onpeaeneHnst MyTHOCTU
NUTLEBOW BOAbLI»

«M3mepeHmne pH B Boge NoTEHUMOMETPUHECKUM
MeTogoMy». « KomnnekcoHoMeTpuuyeckoe
onpegeneHne oOLLEN XXeCTKOCTM NMUTLEBOWN BOAbI».
«DoTOMETPUYECKMIN METOL ONpeAeneHne HUTPaToB C
CanuumMIoBOKUCTIbIM HAaTPUEMY.
«TypbuammeTpryeckun meTod onpeaeneHns
coaepxaHusi cynbatoB B NMUTHLEBOWN BOAEY.
«doTomMeTpryeckoe onpeaeneHve xenesa B
NPUPOAHBLIX U CTOYHBIX BOAAX C CynbgocanvumnoBon
KMCMOTONY.

«MeTog onpeneneHns cBOGO4HOMO OCTAaTOYHOIO
XJlopa TUTPOBaHNEM METUMOBLIM OpaHXXeBbIMY.
«MeToga pasgenbHoro onpeaeneHs cBobogHOro
XJiopa, CBA3aHHOINO0 MOHOXTOpaMMHa 1 gUXIopaMuHa.
«OnpepgeneHne cogepxaHus xnopuaa-uoHa B Boge
TUTPOBAHMEM a30THOKUCIION PTYTbIO C
andeHnnkapbasoHoOM».

«MeToaguka onpeneneHns OKMCNAEMoOCTH B
NPUPOAHbLIX BOAAX NepMaHraHaToOMeTpUYEeCKUM
METOLOMY.

«OnpepgeneHne MaccoBOM KOHLEHTPaLUKN TSXEnNbIX
MEeTarnsoB B NPUPOLHLIX U MUTbEBbLIX BO4AX METOAOM
AAC».

«OnpepgeneHue cogepXxaHus Kanust U HaTpus B
npo6ax BoAONpPOBOLHON BOAbLI NSTAMEHHO-
HOTOMETPUYECKUM METOAOM.

«doTomeTprnyeckoe onpeaeneHne HATPaToB B
NMAUTLEBON BOAEY.

«OnpepneneHue cogepxaHusa nonudocdaTtos B
NMUTLEBON BOAEY.

«OnpepgeneHne KOHUEHTpaUumM ammMmaka  MOHOB
aMMOHUSA (CyMMapHO)».

«OnpepgeneHne MaccoBOW KOHLEHTPALUN HUTPUTOBY.
«dPoTomMeTpHUeckoe onpeaeneHne MaccoBom
KOHLIEHTpaUuK anioMnH1S B MUTLEBOW BOOEY.
«Onpegenenne cymmapHOro cogepxaHunsi eHosoB B
npo6ax NPUpPOAHbLIX Y OYULLIEHHBIX CTOYHbLIX BOA,
3KCTPAKLUMOHHO-DOTOMETPUYECKMM METOA0MY.

13.2. Tembl (pa3genbl) AMCUMNIVHBI U BUAbI 3aHATUN

Buabl 3aHsATUM (KONMYECTBO YacoB)
Ne HaumeHoBaHVe TeMbl
CamocTtosaTenbHasi
n/n (pasgena) gucumnnuHbl | JNlekumm MpakTnyeckue | JlabopaTopHble pa6oTa Bcero
1 | OpraHunsaumoHHo- 10 0 0 4 14
NpaBOBbIE OCHOBbI




cTangapTM3aumm u
3KCMEepTM3bl BELLECTB,
MaTepuanoB 1 0OObEKTOB
OKpyxatoLlen cpeabl

OcHoBbI cTaHgapTM3aLumu,
2 | cepTudukauum n 10 0 0 4 14
METPOSIOrnu.

Ponb aHanutmnyeckom
XUMUWN B MOHUTOPUHIE
OoKpyxatoLen cpeabl.
OCHOBHbIE UCTOYHUKN
3arpsisHeEHMIN 0O HLEKTOB
OoKpyxatoulen cpeabl.

MeToabl n
roCTUPOBaHHbIE METOANKM
4 | aHanusa nNpupoaHbIX U 12 54 0 6 72
CTOMHbIX BOA. AHanus
noyBbl.

14. MeToguueckue ykasaHus onsi o6y4aromxcs No 0CBOEHUI0 AUCLUNITUHbI
OpraHusaumsa n3y4yeHus AMCUUNNUHBI NpeanonaraeT cneaylolume Buabl paboT CTyAeHTOB: C
KOHCMNeKTamu Nekuuii; BbINMoNMHeHWe 3agaHunii npenogasartens npu noarotoBke K 3aHATUAM MO
HanBornee CNoXHbIM pasaenam OUCLUMMUHBI C UCNOMb30BaHNEM OCHOBHOW U AOMNOMHUTENbHOW
nuTepaTypbl, a TakKe MHTEPHET-PeCcypPCoB.

MeToauyeckmne pekoMmeHAaLMmU No OpraHn3aumm cCaMoCTOATEeNIbHON paboThl

CamocTtosaTenbHasn paboTa Kkak doopma opraHu3aumm y4ebHonm paboThl npegycmaTpmBaeT
cnegyrowue ee BUabI:
e MOBTOPEHME NEKLMOHHOIO MaTtepuana;
e un3yyeHue Yy4yebHoW, y4ebHO-MeToaMYEecKoM nuTepaTypbl M MHbIX WCTOYHWKOB MO
WHCTPYMEHTanbHbIM METOAAM aHanu3a u nx NPUMEHeHuto;
e MOArOTOBKA K 3a4eTYy C OLEHKOW.

Llenb camocTtoaTenbHon paboTbl — 3710 yrnybrneHne un paclumpeHne 3HaHuin B obnacTtu
aHanMTMYeCKon XUMUU, MHCTPYMEHTalbHbIX METOLOB aHanuia; opMuMpOBaHWE HaBblka W
MHTEepeca K CaMOCTOATENbHOW MNO3HaBaTeNbHOW OeATENbHOCTU, YTO MNOCAYXUT B Oyayliem
OCHOBaHWEM AJ1S1 HanMcaHns BbIMYCKHOW KBanndukauMoHHOM paboThl.

B npouecce usydeHusa Kypca Heobxoaumo obpaTuTb BHUMaHWME Ha CaMOKOHTPOSb
3HaHuMK. C aToM uenbio obyyarLmMnca NOoCne M3YyYEHUA KaXaow OTAENbHOW TeMbl U 3aTeM
BCEro Kypca no y4yebHuky u SONOSHUTENbHOW nutepaTtype OOMKEH NMPoBEepUTb YPOBEHb CBOUX
3HaHUIN C NOMOLLBIO KOHTPOJTbHBIX BOMPOCOB, KOTOPbIE NOMELLEHbI B KOHLE KaXXO0W TEMbI.

[na camoCcToATENBHOro U3y4eHUs OTBOAATCS TEMbI, XOPOLUO pa3paboTaHHble B y4EOHbIX
nocobusax, Hay4yHbIX MOHOrpadusax M He MOryT NpeacTaBrisaTb OCOOEHHbIX TPYAHOCTEW Mpu
N3yyYeHnn.

CamocTosaTenbHas paboTa peanu3yeTcda: HernocpeacTBEHHO B npouecce ayauTOPHbIX
3aHATMI Ha kadbeape nNpu BbINONHEHMM NabopaTopHbIX paboT; B bubnuoteke, goma.

MeTopunyeckne pekoMmeHAaUMMN No NOAroTOBKe K 3a4eTy C OLleHKOM

Mpn noaroTtoBke K 3a4eTy C OLEHKOW OBy4yarolmincs OOSMKEH NOBTOPUTb NMPOWAEHHbIV
mMartepwuarn B COOTBETCTBUM C y4eBHOM NporpamMmmMon, NpUMEpPHbIM NepevHeM y4ebHbIX BOMPOCOB,
BbIHOCSILLMXCS HA 3a4eT U CoAepKaluMXCa B AaHHOW nporpamMme, UCMofb3yst KOHCMEKT NEKUMn 1
pekoMeHOoBaHHY nutepaTypy. Npn HeobGxoaMMOCTM MOXET 00paTUTLCS 3a KOHCYNbTaunen n
MeTOoLMYECKOM MOMOLLbIO K NpenoaaBaTento.




15. lMepeyeHb OCHOBHOW WU [OONOJSIHUTENILHOW nNUTepaTypbl, PECypCcOB MWHTEpPHeET,
Heo6XoANMbIX ANl OCBOEHUA AUCLMNIUHDI (Crucok numepamypbi 0GhopMIISIeMcs 8 COOMeemcmeuu

¢ mpebosaHusmu FOCT u ucronb3yemcs obujas ckeo3Hasi Hymepauus Ot 8cex 8u008 UCIMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n McTovHnK
1 OcCHOBbI aHanmMTU4YeckoW XuMMuMKM : B 2 T. : y4eOHMK : Ans cTyg. By30B, OOy4. MO XuUM.
HanpaeneHuam / nog peq. KO.A. 3onotoea .— M. : Akagemus, 2014

6) AononHuTenebHaa nuTepaTypa:
Ne n/n NcToYHMK
Kpbinosa I".[0. OcHoBbI cTaHAapTusauun, ceptudukaummn, metpornorin / .. Kpbinosa. — M. :

2 | AyawT KOHWUTK, 2000. — 711 c.

3 JIndouy .M. OcHoBbl cTaHgapTusauumn, metponorum, ceptudukauum / .M. Nudpmu. — M. :
KOpanT, 1999. — 282 c.

4 OcHoBbI CTaHA4apTU3aLmMmn 1 ynpaeneHusa ka4ecTBoM npoaykuum / nog ped. E.A. Monewwyk. —
CI6. : N3p-Bo CIMNoY3®, 1995. — 112¢.

5 CnuuHagens B.H. Cuctembl kayectBa B COOTBETCTBMM C MeXAYHapOoAHbIMK cTaHgapTamu 1ISO
cemenctea / B.H. CnuuHapgens. — CI16. : JTHOK, 2000. — 335c.

6 LWsangap B.A. CtangapTtusaums u ynpaeneHus kadectsoM npogykuum / B.A. LLeBaHgap,
B.M.MaHoB., E.M. KynpusaHos. — M. : KOHUTW, 2000. — 486c¢.

7 HoHueHko J1.B. besonacHocTb nuweson npogykumn/ J1.B. JoHyeHko, B.[l. Hagbikta. — M. :
Muwenpomnagat,2001. — 528c.

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

9 Bacakos M.U. CepTudpumkauma npogykuum n ycnyr ¢ OCHoOBaMu CtaHgaptu3aumm u metponorim/

M.W. Bacakos. — PoctoB H/[ : MapT, 2000. — 252c.

rneHnyeckue TpeboBaHKs K Ka4ecTBy M 6€30MacHOCTU NPOAOBONbCTBEHHOIO Chipbs U
10 nuwieBbIX NpoaykToB. CaHnTapHble npaeuna n Hopmbl CanlnH 2.3.2560-96. M. : U3g-Bo
Crangapros, 1997. — 216c¢.

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

111 2003. - 525¢.
Bacunbes B.IM. AHanuTrndeckas xumuns : nabopaTopHbI NpakTUkyM : y4eb. nocobue ons cryg.
12 BY30B, 00y4. MO HanpaBreHUsM NoAroT. AUMNIIOMMP. CNELManncToB XMM.-TEXHOI. npodunst /

B.l. Bacunbes, P.I1. Mopo3sosa, J1.A. KouepruHa ; nog pea. B.l1. Bacunbesa .— 3-e usg., ctep.
— M. : podha, 2006 .— 414 c.

OcHoBbI aHanuTU4eckon xmmum : MNpakT. pyk.: y4eb. nocobme anga cTyq. YH-TOB 1 By30B, 06yu.
13 Mo XMM.-TEXHOI., C.-X., Mefd., dapmaueBT. cneumanbHocTam / KO. A. Bapbanar [u gp.]; nog pea.
0. A. BonotoBa .— M. : Bbicw. wk., 2001 .— 463 c.

MpakTUKym No aHanNnUTUYeCcKon xmmum : y4eb. nocobue ansa ctyd. gapm. MH-ToB 1 chapm. dak.
14 mea. nH-toB / B.[. NoHomapes [1 ap.] ; nog pea. B.L. NoHomapeea, J1.U. MBaHoBon. — M. :
Bbicw. wk., 1983 .— 271 c.

MoHomapes B.[. AHanuTnyeckas xumus : YuebHuk onsa ctyg. doapmad,. MH-ToB 1 dpapmall. gak.

15 Med. MH-ToB: B 2-x 4. / B. [1. NMoHomapeB .— M. : Bbicwl. wkona, 1982.

16 Bacunbes B.1. AHanuTuyeckas xvumus : B 2 kH. : y4eOHUK Ansi CTyd. By30B , 0ByY. MO XMM.-
TexHon. cneunansHoctaMm / B.IN. BacunbeB .— 4-e n3g., ctep. — M. : [Ipoda, 2004.

17 duanyeckme n prsnko-xummnyeckne MeToabl aHanmsa: y4ebHuk ons sysos / A. . XKykos [u gp.],

nog peg. O. M. MNetpyxuHa .— M. : Xumus, 2001 .— 495 c.

Metepc O. Xumnyeckoe pasgeneHne n namepeHme. Teopus 1 npakTuka aHanmMTUYeCcKon XUMnn.
18 KH. 1/ [0. MNeTtepc, Ox. Xanec, I'. XudTbe ; nep. ¢ aHrmn. H.b. 3opoea; nog pea. IN.K. AracaHa .—
M. : Xumus, 1978 .— 477 c.

Mununenko A.T. AHanuTuyeckas xumus : y4eb. nocobue gns cTyg. XMM. U XMMUKO-TEXHOSTOT.
crey. By30B: B 2 kH. / A. T.NMununexko, U.B. MatHnukuin. — KH.1 .— M.: Xumug, 1990. — 480 c.

19 Mununexko A.T. AHanuTuyeckas xumus : y4eb. nocobue gns cTyg. XMM. U XUMUKO-TEXHOSTOT.
crey. By30B: B 2 kH. / A. T.NMununeHko, U.B. MatHnukun. — KH.2. — M.: Xumug, 1990. — 845 c.

20 Ckyr [1. OcHoBbl aHanuTtudeckon xumum / . Ckyr, . YacT; nep. ¢ anrn. E.H. Jopoxoson, I'.B.
Mpoxoposown; nog pea. KO.A. Sonotoea / T 1,2. — M. : Mup, 1979. — 480 c.

21 FOuHr . MHCTpymMeHTanbHble MeToabl XuMmnyeckoro aHanusa / I'. KOuHr ; nep. ¢ anrn. E.H.
Hopoxoson, I'.B. Npoxoposorn .— M. : Mup, 1989 .— 608 c.

22 Jlypbe HO.KO. CnpaBo4yHuk no aHanutudeckon xumum / FO. HO. Jlypbe .— 6-e nsa., nepepab. n

gon. — M. : Xumusa, 1989 .— 446 c.




B) MHJPOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHble pecypchl (ouLmManbHble Pecypcbl MHTEPHET)*:

Ne n/n Pecypc

1 Cant 3oHanbHom Hay4Hon 6ubnmnoTtekm BopoHEXCKOro rocyapCcTBEHHOIO yHMBepcuTeTa. —
" | Pexxum goctyna: http://mwww.lib.vsu.ru
BBeneHue B aHanuMTu4yeckyto xummio: YuyebHoe nocobue / 3onotos KO.A. — M.: JllTabopaTopus
3HaHun, 2016. — 266 c. — Pexum goctyna: http://znanium.com/catalog/product/975746
Banosa (Konbinosa) B.[]. AHanuTuyeckas XxumMus n gusmko-xmMmyeckme MeToabl aHanumsaa :
3. | npaktukym / B.[. Banosa (Konkinosa), E.W. MapwwuHa. — M.: Jawkos u K, 2018. — 200 ¢c. —
Pexwum goctyna: http://znanium.com/catalog/product/430507
AHanutuyeckasa XuMus: XxMMu4eckme MeToabl aHanm3a: YuebHoe nocobue / Mo peg.
4. | MetpyxuHa O.M. — M.: NNabopatopus 3HaHun, 2017. — 467 c. — Pexum goctyna:
http://znanium.com/catalog/product/975091
AHanutuyeckasa xumus: YuebHuk / Mosyan HW. [ gp.] . — M.: HAL MH®PA-M, 2016. — 394

2.

5 c. — Pexum pgoctyna: http://znanium.com/bookread2.php?book=431581
AHanuTuyeckast XuMusi. XMMmudeckme Metoabl aHanusa : yy4eb. nocobue / A.U. XebeHTsies, A.K.
6 XKepHocek, U.E.TanyTb. — 2-e usg., ctep. — MuHck : HoBoe 3HaHue; Mocksa : UHOPA-M,

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

Mapmaw A.B., CopoknHa H.M. MeTponormuyeckne OCHOBbI aHanuTuyeckon xumum . — M.: MIY
7. | um. M.B. JlomoHocoBa, 2017. — 52 c.
http://www.chem.msu.su/rus/teaching/analyt/garmasch.pdf

OneKkTpoHHasa xMmMmyeckas aHumknonegms . — Pexunm goctyna:
http://www.cnshb.ru/AKDIL/0048/default.shtm

9 Xpomatorpaduyeckme MeTOAbl aHanusa: metogudeckoe nocobue. — Pexum gocrtyna:

" | http://imww.chem.msu.su/rus/teaching/analyt/chrom/welcome.html

Anekcangposa T.I1., AHanutuyeckas Xummns 1 (pU3NKo-xumMmn4eckne MeTodbl aHanmsa
[GnekTpoHHbIN pecypc]: yueb. nocobue / Anekcanagposa T.I1. - HoBocmbupck : N3p-so HITTY,
2016. - 106 c. - ISBN 978-5-7782-3033-0 - Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785778230330.html

Banoea B.[l., AHanuTtuyeckas xmmus n pusnko-xmumMmmyeckne MeToabl aHanmaa [ONeKTpoHHbIV
11. | pecypc] / Banosa (Konbinoea) B.[. - M. : Jawkos n K, 2017. - 200 c. - ISBN 978-5-394-01301-0
- Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785394013010.html

MawkoBa E.B., CnektpanbHble MeTOAbI aHanun3a [QneKkTpoHHbIN pecypc]: YuebHoe nocobue /
E.B. MNawkoea, E.B. Bonocosa, A.H. lWUunyns, KO.A. besrnHa, masyHoea H.H - CtaBponons :
AIPYC CtaBpononbckoro roc. arpapHoro yH-Ta, 2017. - 56 c. - ISBN -- - Pexxum goctyna:
http://www.studentlibrary.ru/book/stavgau_00134.html

Jlecbenora O.B., MonekynsipHasi cnekTpockonus [OQneKkTpoHHbIn pecypc): yd4eb.-meToa. nocobue
13. | gnsa acnupaHToB / Jledpenosa O.B. - MiBaHOBO : VBaH. roc. Xum.-TexHon. yH-T., 2016. - 95 ¢. -
Pexum pgoctyna: http://www.studentlibrary.ru/book/ghtu_010.html

TepelueHko A.l'., BHyTpunabopaTopHbI/ KOHTPOSb Ka4ecTBa pedynbTaToB aHanmaa ¢
ncnonb3oBaHneM riabopaTopHO MHAOPMALMOHHOM cUCTEMbI [ONEKTPOHHbIN pecypc] / Al
14. | TepeweHko, H.MN. MNukyna, T.B. Tonctuxuxa. - 2-e n3g. (an.). - M. : BUHOM, 2015. - 315 c.
(MeToabl B xumum) - ISBN 978-5-9963-2522-1. - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785996325221.html

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

16 «AHanutuka-Mup npodeccmorHanos» MHTEPHET MNOPTA XUMUKOB-AHANTMTUKOB. —

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

VHTepHeT-pecypchl N0 MeToAaM XMMUYECKoro aHanusa. — Pexum docmyna:
http://www.rusanalytchem.org

18. | ObpasoBaTtenbHbI NnopTan "AnekTpoHHbIM yHuBepcuTeT BIY"https://edu.vsu.ru/

10.

12.

17.

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecnevyeHus Ans CaMOCTOATENIbHOW paboThbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobus, 3adayHUKU, MemoOUYECKUE yKa3aHUus [0 6bINOJIHEHUK
fpakmu4ecKux (KOHMpOoJibHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTouHUuK

1 MeToabl KOHTPOSISI OPraHNYecKoro coctaBa NPUPOAHbIX BOA: y4ebHo-meToguveckoe nocobue /
BopoHex. roc. yH-T; cocT.: [1.J1. KotoBa [gp.]. — BopoHex: JIOIN BI'Y, 2006. — 63 c.
lMutbeBast Boga. rmeHudeckme TpebOBaHWS K KA4yecTBY BOAbl LIEHTPanM30BaHHbBIX CUCTEM
NUTbLEBOro BogocHabxeHus. KoHTponb kadecTtBa. CaHutapHble npasuna v Hopmbl. — M.: N3g-Bo

2



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

["lockomcaHanngHagsop Poccun, 1995. — 111 c.

MeToabl XMMMYECKOro aHanmnsa okpyxarLen cpeabl. AHanM3 06 BbEKTOB OKpy>KatoLLen Cpeabl:

3 y4yebHo-MeToanyeckoe nocobue ans crygeHtos no cneunansHoct 020101 — xmumus / cocT.:
B.WN. Bacunbea [ap.]. — BopoHex: BI'Y, 2005. —59c.

MeToabl KOHTpONs (PM3MKO-XMMUYECKMX MOKa3aTenemn kavecTBa BoAbl: y4ebHO-mMeToamnyeckoe
nocobue / BopoHex. roc. yH-T; cocT.: [1.J1. KotoBa [gp.]. — Boponex: WML BI'Y. 2008. — 86 c.
CnekTpanbHble MeToabl aHanu3a. MNMpakTuyeckoe pykoBoacTBoO: yyebHoe nocobue / noa pea.

5 B.®. CenemeHesa, B.H. CemeHoBa / B.W1. Bacunbesa, O.®. CtoaHoBa, U.B. LkyTtuHa, C.W.
Kapnos, B.®. CenemeHes, B.H. CemeHos. - CI16.: "NIAHbL', 2014. - 416 c.

MpakTnyeckne paboTbl MO aHANUTUHECKON XUMUU. TUTPUMETPUYECKNE METOAbLI aHan13a:

6 yyebHo-MeToamM4eckoe nocobue / T.B. Ennceesa, V.B. BopoHtok, J1.B. 3onotapesa, B.®.
CenemeHes. - BopoHex: WML "HayyHas kHura", 2015. - 97 c.

PU3NKo-XMMmnyeckne MeTodbl aHanmsa NpUpoaHbIX CoeanHEHUA: XpoMaTorpadus u

7 cnektpockonus / T.A. KpbicaHoBa, [.J1. KotoBa, B.A. KpbicaHoB, A. H.3a6nos, B.®. CenemeHes.
- BopoHex: UMM, “Hay4Has kHura”, 2016. - 62 c.

AHanutuyeckasa xumus (3agaym, TecTbl, KOHTPOmbHble pabdoTsl) / T.A. KpbicaHoBa, U.B.
BopoHiok, O.H. Xoxnosa, H.A. benaHoBa. - BopoHex: UMLl “HayyHas kHura”, 2016. - 104 c.

17. OO6pasoBaTtenbHble TEXHONOrMKU, UCNONib3yeMble MNpu peanusauum y4ebHOWM
OUCUMNIINHBI, BKMO4Yaas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue)

Mpn peanunsaumm y4eOHOM ANCUUMNIUHBI UCMONb3YIOTCA 3NIEMEHTbI 3NIEKTPOHHOrO 0By4YeHus
(30) n gucrtaHumoHHble obpasoBaTenbHble TexHonornm (JOT) B 4acTn 0CBOEHUS NEKLMOHHOMO
MaTepuana, npoBedeHUs TeKylleh W NPOMEXyTOYHOW aTTecTauuu, MNpPOBeAeHUst YacTu
nabopaTtopHbix paboT W camMOCTOATENbHOW paboTbl oObydalwmxcs Mo  AUCUUNNNHE,
nosponawowme obecneumBatb  OMNocpedoBaHHOE  B3aMMogencTBue (Ha  pacCTOSHWUN)
npenogasartenen n obyvyarowmxcs, BKNOYasd MHCTPYMEHTbl 3NEKTPOHHON WH(OPMaLMOHHO-
obpasoBatenbHon cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BebuHapoB, BMOEOKOHMEPEHUNN, B3aMMOAENCTBME B COLICETHAX, NOCPEACTBOM
3MIEKTPOHHOM MOYTbl, MeCCeHKepOoB. [NA OCBOEHUS LUCUMMANHBI PEKOMEHOYETCS CIMCOK
nuTepaTypbl N peCcypchbl 4N 3NeKTPOHHOro oby4deHus (30) (n. 15).

[Ana [OCTUXEHWUs LeNnn OCBOEHMS y4eOHOW OUCLUMNIUHBI, MOBbLILEHUS KayecTBa
obpasoBaHns © (HOPMUPOBAHUA KOMMETEHUMMA UCMOMb3yKTCA ayauMTopHble  (nekuun,
npakTu4eckne) mn BHeayaUTOPHbIE/MHTEPAKTMBHbIE (CamMocCToATENbHAA paboTa CTy4eHTOB)
dopMbl 06yYEHMS.

AyOumopHsble:
OCHOBHbIMM BMAAMU ayauTOpPHOM paboTbl ABNAOTCA Nekunn n nabopaTopHble paboTbl. OHK
pewaT 3agayn opMUPOBaAHNA U Pas3BUTUS NPOMECCUOHANBHBLIX YMEHUA W HaBbIKOB
oby4atoLmnxcs.

Jlekyuu BxnoyaloT B cebs nocnegoBaTtenbHoOe U3NOXeHe MaTepuana npenogasartenem
B TOM u4ucne C MWCNOMb30BaHNMEM MYyNbTUMEOUAHOIO MpPOEKTopa ANA  KOMMNbIOTEPHOM
npeseHTaumm 1 BugeomMaTepuarnos.

lMpakmuyeckue pabomsi — doopmMa opraHM3aumm obyyeHns, MHTerpupyoLlas TeopeTUKo-
MEeTOLONOrMyeckne 3HaHus, NpakTM4Yeckne yMeHMs 1 HaBblkM CTYAEHTOB B €QUHOM npoLecce
y4yebHO-uccnenoBaTenbCKOro xapakrepa.
B xoge BbINOMHEHUs npakTuyecknx paboT CTyaeHTbl BbipabaTbiBalOT YMEHUS aHanM3mpoBaThb,
aenatb BbiBogbl W 0600LieHMsi, NOMb30BaTbCA pPasfMYHbIMW  NPUEMaM  U3MEPEHUN,
WHCTPYMEHTaNbHbIMM  MeTogaMu  aHanu3a, odopMNATb pe3ynbTaTbl  IKCNEPUMEHTOB.
dopMmpyloTCA NpakTuyeckne npodeccuoHanbHble HaBblkM OOpaleHns C aHanuMTU4eCKUM
obopyaoBaHMeMm.



BreaydumopHsie:
Pabota B rnobanbHon cetn (Mcnonb3oBaHWe VIHTEPHET-TEXHOMOIMMIM), MOUCK HAaY4YHON U
MeToANYeCKON MHopmaLmu.

18. MaTepuanbHO-TeXHUYECKOe obecneyeHne AUCLUNIIUHDI:
. MepHas nocyaa

. MydbenbHasa nevb

. AHanuTnyeckme Becol

. CywmnbHbIv WwKad

. pH-meTp- PH-340

. NoHomep OB-74

. ®oTokonopumeTp KOK-2

. MnameHHbI aHanuaaTop xmngkoctn MAXK-1

. CnektpocotomeTpbl CP-46 n Shimadzu UV-1800

10. Ma3oBbIN xpomaTorpad «Xpom-4»

11. XKuakocTHbIn xpomaTtorpad

12. UK cnektpodotomeTp «Hdbpantom OT-02x»

13. YCcTaHOBKM O1151 KYNTIOHOMETPUYECKOTO TUTPOBaHUS
14. YCTaHOBKM A1151 NOTEHLNOMETPUYECKOrO TUTPOBAHUS

O©CONOOOAaABRWN-

19. OueHo4HbIe cpeancTtBa Ansa nposegeHusA TeKyu.leﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTtrectauum

Mo pelwweHno Kadeapbl OUEHKM 3a 3a4yeT MoryT ObiTb BbICTaBfEHbl MO pesynbTaTam
TeKyllen aTTecTauum obydalollerocs B CEMECTpPe, HO He paHee, YeM Ha 3aKM4YUTENbHOM
3aHaTun. [pu Hecornacum CTyfeHTa C OLEHKOW NocneaHui BnpaBe caaBaTb dK3aMeH/3a4veT Ha
O6LLMX OCHOBaAHUSAX.

Mopsaaok oueHkn ocBoeHMS obyyarowmmmncs y4ebHoro matepmana onpegensiercs
cogepXxaHnem crneayrouimx pasgenos AUCLUUNNHLI:

Mupnkatop(bl
i Hfﬁ&i?%iaH”b‘f?Mpﬁﬁi‘ﬁﬁ)a KomneTeHuus é%cgg;i:;%&”ﬂm) OueHouHble cpeacTsa
OpraHu3aunoHHO-NpaBoBbIe
. gC:O:;' e MKB-1 MKB-3.1 YCTHBIiA OMpoC
. KCNepTu3bl BELLECTB,
MaTep1arnos 1 OB LEKTOB MKB-1.2 KoHTponbHas pabota
oKpy>atoLlen cpefbl
OcHoBbI cTaHgapTU3aUmK, MKB-1.1
cepTuuKkaumnm n MeETPONOrnu. MKB-1.2
2. HES; HEE;; KoHTponbHas paboTa
MKB-2.3
MKB-2.4
Pornb aHanutnyeckon xmmmm B MKB-1.1
MOHUTOPWHIE OKpYXatoLLemn MKB-1.2
3 cpenpbl. OCHE)BHbIe NCTOYHWKK MKB-1 MKB-2.1 YCTHbIV ONpOC;
| 3arpsi3HeHUn o6 beKTOB MKB-2 MKB-2.2 KOHTporbHasa paboTa
OKpy)XatoLuewn cpeapbl. MKB-2.3
MKB-2.4
MeToabl 1 rocTUpoBaHHbIE MNKB-1.1
4 METOAUKN aHanmaa MKB-1 MKB-1.2 KoHTponbHasi paboTa
" | NPUPOAHbLIX N CTOYHbIX BOA,. MKB-2 MKB-2.1 ’
AHanus nouyssbl. MKB-2.2
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Nupmkatop(bl)
Ne HaumeHoBaHue pa3sgena OueHOoYHble cpeacTsa
n/n AVCLMNANHbI (Moayns) KomneTteHuus Ig%cgg%ilmmﬂm u pen
MKB-2.3
MKB-2.4

M pOMeXyTOo4HHaA aTTectauuna

N MepeyeHb BONPOCOB
dopma KOHTPONS — 3a4eT C OLIEHKOM

20 TunoBble OUEHOYHbIe CcpeacTBa M MeTOAMYECKUMe MaTepuanbl, onpegensrowme
npoueaypbl OLleHUBaHUA

20.1 TeKywMn KOHTPOSb yCreBaeMoCTn
KoHTpornb ycneBaeMoCcTu No AUCLMNINHE OCYLLECTBASETCA C NOMOLLbIO CEeAYHOLWMNX OLLEHOYHbIX
CpeacTs:
MpakTudeckme paboThl
KoHTponbHas paboTa
TecThbl

MepeyeHb NpakTU4ECKUX padoT:

«OpraHonenTnyeckun meTo onpeaeneHnst BKyca NnuTbeBorn Boably. «OnpeaeneHne 3anaxa NMTbEBOWN BOAbI
opraHonenTU4eckMM MeToaoM»

«doTomeTpuryeckoe onpegeneHe LBETHOCTU NUTLEBON BOObI»

«dDoTOMETPUYECKMI METOA ONpeaeneHns MyTHOCTU NUTbEBON BOAbI»

«M3mepeHmne pH B Boge noOTEHUMOMETPUYECKMM METOAOMY». « KOMNNEKCOHOMETpUMYECKoe onpeaerneHme
0bLLEN XKECTKOCTU MUTLEBOW BOAbIY.

«dDoTOMETPMYECKMI METOA ONpeaeneHne HATPaToB C CanuUMIOBOKUCTIBIM HATPUEMD.

«TypbungnmeTpuyeckmin MeTon, onpegeneHus cogepxaHusi CynbgaTtoB B MMTLEBON BOAEY.

«doTomeTpryeckoe onpeaeneHve xxenesa B NPUPOAHbIX M CTOYHBIX BOAAX C CyNbdocanuumnoBomn
KMCMOTONY.

«MeTog onpegeneHns cBOBOOHOIO OCTATOYHOIO XJ1I0pa TUTPOBAHUEM METUMOBBIM OpPaHXXEBbIMY.

«MeTog pasgensHoro onpegeneHns cBO604HOro xriopa, CBA3aHHOTO MOHOXIIOPaMMHa 1 AUXopamMuHa.

«Onpegenenne cogepkaHus xnopraa-uoHa B Boge TUTPOBaHNMEM a30THOKUCITON PTYThbiO C
andeHnnkapbasoHoOM».

«MeToauka onpegeneHns OKUCISEMOCTU B MPUPOAHbBIX BOAAX NepMaHraHaToMeTpuyYeckumM METo40M».

«OnpegeneHne MaccoBOW KOHLIEHTPaLMKN TSHXKENbIX METANOB B NPUPOAHbBIX U MUTLEBLIX BOAAX METOAOM
AAC».

«OnpepgeneHune cogepxaHus Kanust U HaTpusi B Npobax BOAOMPOBOAHOM BOAbI NNaMEHHO-OTOMETPUYECKUM
METOAOMY.

«doTomMeTpuUeckoe onpeaeneHne HATPaToB B NMUTLEBOW BOOEY.

«OnpepgeneHune cogepxxaHus nonngocdaToB B MUTLEBOW BOOEY.

«Onpegenenne KOHLEHTpauum aMMmmaka U MOHOB aMMOHUS (CyMMapHO)».

«Onpegenenne MaccoBoOW KOHLEHTPaLMN HATPUTOBY.

«doTomeTpHUEeCKoe onpeaeneHne MacCoBOW KOHLEHTpaUMM antoMUHUSA B MMTLEBOW BOOEY.

«Onpegenenne cymmapHOro cogepxaHnsi eHosnoB B npobax NpUpOAHbIX U OYULLLEHHBIX CTOYHbIX BOS,
3KCTPaKLMOHHO-POTOMETPUHECKUM METOOOM»

OnuncaHne TexHomnormm nposegeHunda

MpakTuyeckne paboTbl BKMYAKT CaMOCTOATENBHYHO NPOpPaboTKy TeopeTU4eckoro Martepuvana
oby4arlmmesl, M3y4eHne METOAMK MPOBEAEHMS U MNNaHMPOBAHWE 3KCMEPMMEHTA, OCBOEHUE
N3mMepuTenbHbIX cpeacTs, 00paboTKy M MHTepnpeTaumio 3KCnepuMMeHTanbHbIX AaHHbIX. B psg pabot
BKITOMEHbI KOHTPONbHblE 3adaHuMsi MO OnpedeneHud HEM3BECTHbIX KOHLIEHTpauui BeLLecTB,
BbldaBaeMbIX NpenogaBaTenem.

Mpn 3awmte npakTMyeckor paboTbl (caadve oTyeTa O €e BbINOSIHEHMM) OBy4varLMNCA OOSMKEH
yMeTb OObACHATb Lenu, 3agaun, xon npoeedeHus paboTbl, ee pesynbTaTbl, COAeSlaHHble BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE OCOBEHHOCTU MCNONb3yeMOro 060pya0BaHMS.
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TpeGOBaHMH K BbIMOMHEHWIO 3a4aHui (I/IJ'II/I LUKanbl N KputTepumn OLl,eHVIBaHVIH)

Kpumepuu oueHku npakmudeckol pabomsi

YpoBeHb
Kputepun oueHnBaHns KOMMNeTEHLMN chopmupoBaHHocTy | LLkana oueHok
KOMMNEeTEHLINN

Obyyarowutica enadeem meopemuyeckUuMUu OcHogamMu  Memodos
aHanu3sa, nabopamopHasi paboma 6birnonHeHa, coenaHbl MpasuslbHble lNosbiweHHbI
HabmodeHusi u 8b1800b! (donyckaromcesi Hekomopsble yposeHb
MariocyujecmeeHHble owubku, Komopble cmydeHm ob6Hapyxuesaem u| basoebil yposeHb
bbicmpo  ucripasnsem  caMocmosimesibHO  unu - pu  nomouwiu| [lopozossili yposeHb
npenodasamesieM)., HmMoO cOOMB8EMCcmayem 0C80EeHUK KoMnemeHyud.
Obyyarowulicas He 3Haem MemoOUKU 8bIMOMHEHUS rpakmu4eckol
pabombl U ee meopemu4yecKux OCHO8, HE MOXem CcaMOCmOsmesbHO
nposecmu uccriedosaHue, dennaem epybbie owUbKU 8 UHMeprpemayuu Heydosnemeo-
MOSTy4EeHHbIX pe3yrnbmamos, He Moxem CcghopMyiuposames 8bi8o0kl, pumesnbHo
ogpopmumb  pabomy, uUmo  coomeemcmeyem  He  OCBOEHUI
KomriemeHuyud.

3aumeHo

MepeyeHb 3apaHU ANS KOHTPONbLHOMW PaboThbI:

Tema OpraHnsaumMoHHO-NPaBOBblE OCHOBbLI 3KCNepTM3bl. OCHOBbLI CTaHgapTu3aumm, cepTudmkaumm u
mMeTponornn. KoHTponb Bo3ayxa n atmocdepbl. MeToabl aHanMsa NpupoAHbIX U CTOYHbLIX BOA. AHanu3
MoyYBbl.

BapwmaHTt 1

3agaHne 1 MOHUTOPUHI OKpyXalwLlen cpenbl Kak cuctema HabnwogeHun u KoHTpons. Ponb
aHannTUYeCcKon XNMun.

3agaHue 2 lNbinesble 1 a3p030SbHbIE 3arpsA3HEHNS.

BapwuaHT 2

3apaHune 1 OCHOBHbIE UCTOYHUKN 3arpsA3HEHNI OOBHEKTOB OKpYXKatoLLen cpenbl. BaxkHenwmne knaccbl
HOPMMPYEMbIX BPEAHbIX BELLECTB, MyTU UX MUrpauuu.

3agaHue 2 TMpobooT6op 1 NpobGoNoAroTOBKA MPU KOHTPOSIE pasfiMyHbIX BPEOHbIX BELLECTB B BOAE.
MpenctaButensHasa npoba, cnocobbl ee nonyyeHus. dakrtopbl, onpeagensoime pasmep npobsl.
BapwaHTt 3

3agaHve 1 HopMmaTtuBHble JOKYMEHTbI U MeToau4eckas nutepaTtypa B cdepe aHanmsa CoCTOsIHUSA BOAbI,
BO34yXa W NOYBbI.

3apaHue 2 CrangapTHble obpasupbl. MeTponorna XuMmMyeckoro aHanumaa.

BapwaHTt 4

3agaHve 1 AHanuTnyeckne MeTodbl B yCTAHOBMEHUN CcoAepKaHNS U (POPMbl CyLLLECTBOBAHWS
3arpsAsHAILLMX BELECTB B 0ObeKTax OKpyKatoLen cpefbl.

3apaHuve 2 [pegenbHO-A40NYCTMMbIE KOHLUEHTpaUMn BpeaHbIX BELWECTB B aTMOCHEPHOM BO3ayXeE.
AncTaHuMoHHbIE MeTOAbI aHanNun3a.

BapuaHTt 5

3apaHue 1 Bo3gyx. MeToabl aHanmsa n O4UCTKM.

3apaHue 2 O6paboTka pe3ynbTaToB aHanM3a 1M OLEHKa SKONOrM4eckon cnutyauun. FocygapcTBeHHble
aHanuTnyeckune crnyxobl

BapuaHT 6

3apaHue 1 KoHTponb Bo3gyxa n atmocdepbl.

3apaHue 2 OueHka, CpaBHEHWE U BblOETIEHME PA3IIMYHbIX BO3OENCTBUIA. POHOBLIE KOHLIEHTPALNN.
BapuaHTt 7

3apaHue 1 MNpupogHble Boabl. Knaccudumkaumsa npumecen.

3apaHve 2 CuHeprnam n aHTaroHMam 3arpsasHeHnin. Metoabl KOHTPONS.

BapuaHT 8

3agaHne 1 MeToabl aHanmMs3a U O4UCTKM BOA.

3apaHve 2 MexayHapoaHble CTaHOapThl Ka4YecTBa BOAbl, MOYBbI, BO34yXa.

BapuaHT 9

3apaHue 1 CTouYHble BOAbl. DKOMOro-aHanMTUYeCKUIN KOHTPONb KayYecTBa.
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3agaHne 2 YpOBHM CUCTEMbI MOHUTOPMHrA.

BapuaHT 10

3agaHne 1 lNouyBa. KOHTPOMb COCTOSIHUSA NOYBEHHbLIX 9KOCUCTEM.

3apaHve 2 O6GpaboTka pe3ynbTaToB aHanm3a 1 OLeHKa 3KONOrMYecKon CUTyaumn.
BapwuaHT 11

3apgaHue 1 AHanus noys.

3apaHve 2 CeAsb aTana NnpobonoaroToBKM C NOCNEAYLWMM METOAOM OnpeaeneHns cogepaHms

npumMmecen B NpupoaHbIX Bogax

BapuaHT 12

3apaHue 1 buonormyeckne o6bekTbl. MeToabl aHanmaa.

3apaHve 2 HopmupoBaHue npeaenbHo oNyCTUMbIX COpOCOB.

BapwmaHT 13

3agaHne 1 VICTOUHMKM SHEPTUN N UX SKOMOrMYeckasi OLiEHKa.

3agaHne 2 buotectMpoBaHme Kak cnocob OLEHKN KadecTBa BOAbI.

BapuaHT 14

3apaHue 1 Pabota akoaHanutnyeckon nabopatopun.

3agaHne 2 OnpegeneHne coaepXaHUsi OpraHNYeCcKnX BELLLECTB B Bogax. XMMUYECKoe n
Buoxmmmyeckoe notpebnerne kucropoga (XMK (COD) n BIK (BOD)).

BapuaHTt 15

3apaHue 1 Akkpegutaumsa aHanuTudecknx nabopatopuin.

3apaHue 2 KoHTporb BeIbpocoB B aTMocdepy. NpeaenbHO-aonycTMmble BblGpoChI.

OnucaHue TeXHONOrnM NpoBeaeHUsA KOHTPONbLHOMN PaboThbl

OueHKa 3HaHMIN, YMEHWUIA 1 HaBbIKOB, XapakTepuayloLas 3Tanbl OpMMUPOBaHNS KOMMETEHLMI B paMKax n3yyvyeHus

OVCUMMNIMHBI OCYLLLECTBIIAETCS B X04€e TeKyLLen aTTecTaluu.

buneTt ¢ 3agaHuaMmn KOHTPOSbHOM paboTbl 0byyaroLwmincst BbIGpaeT 13 yncna NpeanoXeHHbIX 1 nepeq caadven

ovneTta eMy NpeaoCcTaBsieTCsl BpeEMS Ans NOAroToBkM, 00bIYHO 40-45 MUH.

TpeboBaHUA K BbINOSIHEHUIO 3aAaHWUI (MW WKanbl U KPUTEPUU OLIeHUBAHUS)

,D,J'Iﬂ oueHnBaHNA pe3ynbTaTtoB KOHTpOJ'IbHOVI pa6OTbI MCNOJ1b3YyeTCA LKana: «3a4TeHO», «He 3a4TEeHO».

OueHka

Kputepum oueHok

3auymeHo

lpu peweHuu 3adaHull KOHMPOIbHOU Pabombi MPOOeMOHCMPUPO8AHO 3HaHUE
meopemuyecKux 0CHO8 QUCUUMNMIIUHBI, YMEHUEe NPUMEHSIMb MeopemuyecKue
3HaHUs 051 pelweHus npakmu4yeckux 3adad.

He 3aumeHro

lpu peweHuu 3adaHuli KOHMPOIbHOU pabomsi crmydeHm deMoHcmpupyem
omcymcemaeue 3HaHul MmeopemuyecKux 0CHO8 OUCUUMIUHLI, OH HE MOXem
MPUMeHUMb MoJTy4eHHbIE meopemuyecKue 3HaHus 05151 pewieHus 3adad.

MNepeyeHb 3agaHn oNA TeCTUPOBaAHUS:

NMKB-1 Cnoco6eH ocywecTBNATbL KOHTPONb KayeCcTBa Cbipbs, KOMNOHEHTOB U BbiNyCKaeMoOWn
NPoAYKUUM XMMMYECKOro Ha3Ha4YeHUs, NPOBOAUTL NAacNopPTM3aLMIo TOBapHOW NpoayKuumn

1) TectoBble 3agaHus

Kputepuu oueHnBaHua:

1 6ann — yka3aH BepHbIA OTBET;
0 6annoB — yka3aH HeBepHbI OTBeT.

1. B npouecce cTaHgapTU3aummn BELWECTB 1 MaTepuarnoB pa3pabaTbiBaeTcsl JOKYMEHT, KOTOPbIN

Ha3bIBAlOT:

a) ceptudumkar;
6) ctaHpapT;

B) yKas;
r) aKT.
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2. [IokyMEHT, KOTOPbIN COAEPXKUT pesynbTaTbl UCCreaoBaHUA (UCNbITAHWI) U U3MEPEHWI, HA OCHOBaHMM KOTOPbIX
NMPUHMMAETCS PeLLEeHNe O COOTBETCTBMMN NPOAYKLUN TPeBOBaHUSM TEXHUYECKUX pPernaMeHToB, JOKYMEeHTaMm Mo
cTaHgapTM3aLuM UK YyCnoBusiM JOroBOPOB, - 370 ...

a) atTecrar

0) 3HaK COOTBETCTBUSA

B) cepTUdUKaT COOTBETCTBUS

r) NPOTOKON UCMbITaHUA

3. CaHlMuH «luTbeBas Boga» ycTaHaBNMBaOT Npeaerbl CoOAepXXaHUs XUMNYECKUX BELLECTB B MMTHLEBOM
BO4E

a) BepxHue

6) HUXKHKe

B) onTUMarnbHble AN 340POBbS

r) onTumanbHble usmonormyeckue

4. Kakvne opraHonentuyeckme nokasatenu xapakTrepuayloT He06X0AMMOCTb OYUCTKN MMTLEBON BOAbI
a) oKkpacka, pagyXHoCTb

©) Npo3payvHOCTb, B3BELLEHHOCTb YaCTUL, MNOYBHI

B) 0obLLast >XeCTKOCTb, NPUMECH arpOXMMUKATOB

r) 3anax, NPUBKYC, LUIBETHOCTb, MyTHOCTb

5. OnpegeneHue «akTMBHOIO Xrnopay He Npou3BOASAT
a) B CTOYHbIX BOAaX;

0) B noA3eMHbIX BoAax;

B) B NUTbEBOM BOAE.

2) 3agaHng OTKPbLITOro TMNa

Kputepum oueHMBaHua:

1 6ann — ykasaH BepHbIA OTBET;

0 6annoB — yKka3aH HeBepPHbIN OTBET, B TOM YUCIe YaCTUYHO.

1. [JokyMeHT, cofepxaLLmin pe3ynbTaThl aHann3a BeLLecTsa Unn matepuana obbekta aHanuMTM4eckoro
KOHTPOSSi U MHpOpMaLMO, HEOBXOAMMYIO ANSt NPAaBUIIBHOMO Y OAHO3HAYHOrO MOHMMAHKS 3TUX
pe3ynbTaToB Ha3biBaeTCs. ...

OTBeT: [MpoTokon aHanun3a BelLecTBa

2. MepkyprMeTpu4eckumM onpegeneHnemM cogepkaHms Xnopuaos B NpUpPOAHON BoAe YCTaHOBEHA NX
KoHUeHTpauusa, pasHas 30 mr/am3. CooTBeTCTBYET N 3Ta BenuynHa HopmaTueam KavecTsa ans
NUTbEBbLIX BOO?

OTBeT: ga.

3. MakcumanbHble KOHLEHTPaUMK NpMMecen B cpeae, OTHECEHHbIE K onpeaenieHHOMY BPEMEHW,
KOTOpble MpU NEPUOANYECKOM BO3OENCTBUN UMM HA NPOTSHKEHUN BCEN XN3HN HE OKa3bIBaKOT BPEOHOrO
BO3OENCTBMSA Ha YEIOBEKa M OKPYXKaIOLLYHO cpeay B LeNIOM, Ha3bIBaloTCS ...

OtBerT: NpenenbHo gonyctumble koHueHTpaumm (MOK)

4. XapakTtepucTuka cocTaBa U CBOMCTB BOAbl, Onpedensowas NnpurogqHocTb ee Ansi KOHKPETHbIX BUOOB
BOJOMOJSIb30BaHMS. ..
OTBeT: KayectBO BOAbI

5. YcTaHOBMNEHHbIE 3HAYEHUS NoKa3aTenen kadecrTsa BOAbl N0 BUAaM BOAOMONb30BaHUS. ..

OTBeT: Hopmbl kKayecTBa BoAbl

NKB-2 CnocobeH BbIOUpaTb TeXHUYECKME cCpeacTBa U MeToAbl UCNbITAHUN OO BLEKTOB
HeopraHM4YecKom U opraHMYeCKOM XMMUU ONns pelueHUsA TeEXHONOrM4Yeckux sagay, NocTaBrneHHbIX
cneuuanucTom 6ornee BbICOKOM KBanudgpukaumm
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1) TecTtoBble 3agaHnA

KpuTepuu oueHnMBaHus:

1 6ann — ykasaH BepHbIA OTBET;

0 6annoB — yka3aH HeBepHbI OTBeT.

1. Bbl6epMTe mMeToAa, VICI'IOJ'Ib3yeMbIl7I anga onpegeneHna Cyﬂbd)aTOB B CbIpb€ U NMPOMEXYTOYHbIX NpOoAaYyKTax npu
npoun3esoacTee cepHoﬁ KUCNOTbI:

a) NpsiMas NoTeHUMomMeTpus

6) TypobuanmeTpus

B) MogomeTpus

r) boToKONOPUMETPUSA

2. Mpwn onpepenennn XIMK nUTbLEBLIX 1 MOBEPXHOCTHLIX BOA B KAYECTBE OKUCINUTENS UCMOMb3YIOT:
a) nog;

©) auxpomar Kanusa B KUCIOn cpene;

B) XriopaTbl.

3. Bbl6epMTe mMeToa, MCI'IOJ'Ib3yeMbIl71 ana onpeneneHna HATpaToB B TEXHNYECKOM 06pa3ue CenuTpbl:
a) npsaAMasi noTeHUMomMeTpusA

6) TypbngnmeTpus

B) nogomeTpus

') KOMNIEKCOHOMETPUS

4. BbibepuTte meToA, NCNonb3yemMblii AN onpeaesieHns NOCTOAHHOW KEeCTKOCTM MPU aHaNMTUYEeCKOM
KOHTpOJie KavyecTBa BOAbI:

a) npsAmas noTeHunomeTpus

0) TypbuanmeTpus

B) MogomeTpus

) KOMMNJIEKCOHOMETpUS

4) boTokonopmumeTpus

5. YKaxkute ctaHgapTHYH onepauuio npu nposegeHm oToMeTpUYECKUX N3MEPEHNI NMpoayKLnn
XUMUYECKOro NPOn3BOACTBA:

a) TepMmyeckoe pasnoxeHue npodbl

0) BbIOOp aHaNMTU4YeCKOW ANMUHbI BOJHbI

B) CTaHOapTM3aumsa TuTpaHTa

r) NnepeBod aHanU3npyemoro KOMNOHeHTa B 0CadokK

6. BoibepuTe meTog Ana onpeaeneHns HeopraHMYeCkUx KOMMOHEHTOB HEM3BECTHOM NpMpoabl 13
Habopa MMeLLMXCS:

a) aMUccnoHHasa OTOMETPUSA NNaMeHN

0) aTOMHO-CKaHUpYOLLast MUMKPOCKOMKS

B) XpOMaTO-Macc-CneKTpoMeTpus

) KOMNNEKCOHOMETPUS

2) 3agaHnd OTKPLITOro TMNa

Kputepuu oLeHUBaHUA:

1 6ann — yka3aH BepHbI1 OTBET;

0 6annoB — yKa3aH HeBepHbIN OTBET, B TOM YMCIie YaCTUYHO.

1. Kakyto BenuumHy (B rpagycax) fnokasaTenb LBETHOCTM MWUTbLEBOW BOAbl HE AOIMDKEH NpeBbllaTb
cornacHo CaHluH 2.1.4.1074-01
OtBeT: 20 (20 rpagycos).

2. Kakum MeTogoM NpoBepsitoT pesynbTaT aHanusa pyabl Ha cogepxaHve o6Luero MapraHua,

NONyYeHHbIN peHTreHodyopecLUeHTHbIM aHanmsom (POA)?
OTBeT: NOTEHLUMOMETPUYECKOE TUTPOBAHNE.
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3. Kakon metoq npuMeHsoT AN OAHOBPEMEHHOIO onpeaeneHns N pasaesieHnst HECKOSbKUX
KOMMOHEHTOB B Cbipbe U NPOAYKLMU XMMUYECKNX NPON3BOACTBA?
OTtBeT: XpomaTorpadms

4. Kakon annapaTtypon Heob6xoammMo nonb3oBaTbCs NPy aHann3e HeoOPraHN4YeCcKoro Cbipbs
MOoneKynsipHo-abcopOLMOHHBIM METOAOM B BUAMMON obnactin?
OTBeT: hoTOMETP (POTOINEKTPOKONOPUMETP).

5. YKkaxuTte pm3nmKo-xMMn4ecknin meTto aHanvsa npy Npon3BoACTBE HEOPraHNYeCKUX BELLECTB,
OCHOBAHHbIN Ha U3MEPEHNN N3MEHSAIOLLIENCH B pe3ynbTaTe XMMUYECKOW peakumm 3aneKTponpoBoauMOCTH
nccnegyembix pacTBOPOB.

OTtBeT: KoHOykTOMETPUS

6. Kakon meToq onTM4eCcKon CNeKTPOCKONUM NO3BONSAET ONpeaenaTh TOMbKO WENOYHbIE U
LLlenIoYHO3eMerbHbIE MeTan bl B 00pasuax MMHeparnbHOro Chipbs?
OTBeT: AMUCCUOHHAA hoToMeTpua nnamenn (MnameHHasa poTomeTpus).

3) 3apgaHnsa 3akpbITOro Tuna
KpuTtepuu oueHuBaHus:

1 6ann — yka3aH BepHbI OTBET;
0 6annoB — yka3aH HeBepHbIN OTBeT.

1. MOXHO NN KaTUOHbI KanbLUUs U MarHns yaanuTb U3 Cbipbs U NPOAYKUMW XMMUYECKOTO NPON3BOACTBA C
NMOMOLLIbIO MIOHOOOMEHHbIX CMON?
OTBerT: ga.

2. ABnsieTca Nn cTaHOapTHOW onepaumen pasnoxeHue obpasua Cbipbsi MOKPbIM UM CyXUM CNOCOGOM
Nnpu KOHTPOSIEe ero KayecTsa MeTO4OM 3MUCCMOHHOW hboTOMETPUM NNaMeHn?
OTtBeT: ga

3. ABnsieTca nNn meToaMnKa onpeaeneHus MyTHOCTU NUTLEBOKM BOAbI TYPOMAMMETPUYECKUM METOLOM
FOCTwupoBaHHON?
OTBeT: ga.

OnuncaHne TexHomnormm npoeeneHnd

KOHTpOnbHO-M3MepuTenbHble MaTtepuanbl TeCTUPOBaHUA BKMOYalT B cebs TeopeTudeckue
BOMPOCbI M  3agauyv, MO3BOMSAOWME OUEHUTb YPOBEHb MOSYYEHHbIX 3HAHUWA WU CTeneHb
CPOpPMNPOBAHHOCTN YMEHWUM.

TexHonoruna npoeegeHna TeCTMpoBaHUA BKINHOYaeT B cebs:

1. Bolgaya kaxgomy CTYOEHTY 3adaHuKn TecTa, Bkntoyatowmx 10 BonpocoB U O4Hy 3agady, U YNCTbIX
NUCTOB OTBETOB.

2. dukcupoBaHue BpeMeHn Havana n gosegeHne 4o CTyAEHTOB BPEMEHN OKOHYAHUSA TECTUPOBaHMS.

3. OTBeThbl 06yYaloLLMXCs Ha BOMPOCHl B MMCbMEHHOM BuAe C 3anofiHEHMEM fIUCTOB OTBETOB.

4. Coop BOMPOCOB 1 NINCTOB OTBETOB.

5. lNMpoBepka NMCTOB OTBETOB.

Bo Bpemsi TecTrpoBaHus obyyaloLMMCcs 3anpeLlaeTcs pasroBapuBaTb, XOOUTb MO ayauTopuw,
nonb3oBaTbCsA COTOBbIMU TernedoHamMu, Linaprarnkamm, KOHCnekTamu, yvyebHukamu u apyron yy4ebHo-
meToauyeckon nutepaTypoi. CTyaeHTbl, HapyLUMBLUME NepeyducrieHHble TpeboBaHWs, yaanswTcs C
TECTMPOBAHMS.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUIA (MNW LWKasbl U KPUTEPUM OLEHUBAHMS)

[na oueHnBaHu4A pe3ynbTaTtoB TECTUPOBAHNA UCMOJb3YETCA WKana: «3a4TeHO», «HE 3a4TEHO».
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OueHka KpuTepuu oueHok

3aymeHo 70 % u bornee npasusibHbIX 0OMEeMmos

He 3aumeHo Meree 70% npasurnbHbIX 0Meemos

20.2 NMpomexyTo4Haa aTrectauumsa

MpomexyToyHast aTTecTaums No QUCLMNIIMHE OCYLLECTBNSAETCS C MOMOLLBIO CreayroLnx
OLIEHOYHbIX CPEACTB:

CobecedosaHue o burnemam K 3a4emy ¢ OUeHKoU

MepeyeHb BONPOCOB K 3a4€Ty C OLIeHKOM:

1. 3akoHbl P® n obsa3aTenbHble gns Poccun mexayHapoaHble NpaBOBbIE aKTbl, perynupytoLme
opraHusaumio 1 NpoBeAeHne 3KCNepTU3bI.

2. Nopa3akoHHbIE HOPMATUBHO-MPAaBOBLIE aKTbl OPraHOB BNAcTU U ynpasneHus dyeaepansHOro YpoBHS 1
YPOBHs1 cybbekTa begepaunm, perynupytowme akcnepTmay.

3. MaBHble HOpMaTUBHO-NPAaBOBbLIE 4OKYMEHTbLI CneumnanbHO YNONTHOMOYEHHbIX B 00r1acTu aKCnepTusbl
rocyaapCTBEHHbIX opraHoB P®.

4. OCHOBHbIE MHCTPYKTUBHbIE N HOPMATUBHO-MEeTOOANYECKME OOKYMEHTbl N MaTepuarnbl MUHUCTEPCTB,
BEeOJOMCTB, cneunann3npoBaHHbIX roOCy4apCTBEHHbIX yqpem,quMVl n OpFaHI/ISaLI.I/IVI B obnactu 9KCNepTn3bl.

5. [lJokyMeHTbl 1 MaTepurarbl OOLEeCTBEHHbIX OpraHn3aLmnin, Apyrvx lpugnu4eckux nuy o6 opraHusaumm n
npoBeAeHnN aKenepTusbl B Poccumn n 3a pybexxom.

6. CTpykTypa 1 cogep>xaHne PykoBoACTBa No 3KONOrMYecKomy 0O0CHOBaHUIO U/UINKN 9KONOrMYECKON
aKcnepTm3e NpeguHBECTULIMOHHOMW, NPEANPOEKTHON N NPOEKTHOW AOKYMEHTaL M.

7. CogepxaHve CnpaBoyYHMKa NO OpraHM3aunm 1 NpoBeAEeHNI0 rocy4apCTBEHHON KCNEPTU3bI.
8. CogeprxaHune PernameHTa no opraHusaLmm u NpoBeeHNI0 OOLLECTBEHHOM SKCMEPTU3bI.

9. CogeprkaHne CnpaBOYHUKA NO OpraHM3aLumn 1 NpoBeeHUI0 OBLLLECTBEHHON SKONOMMYECKON
3KCNEePTU3bI.

10. MNopsgok pa3paboTkM 1 YTBEPXKAEHUSA SKONOMMYECKNX HOPMaTMBOB BbIOPOCOB 1 cOpocoB
3arpsA3HAOLLMX BELLECTB B OKPY)XKatoLLYyHO MPUPOOHYIO Cpeay.

11. 'ocTMpOBaHHbIE METOOMKN KOHTPOMS 0OBEKTOB OKPY>KaKLLEN cpefbl, TEXHONOMMYECKNUX NPOLLECCOB U
npoaykumn

12. lNpaBa 1 0653aHHOCTN aKKPEANTOBAHHOW 3KOaHanMTM4Yeckon naboparopumn.

13. lNpaBnna cocTaBneHnst HacTHbIX M CBOAHbLIX 3KCMEPTHbBIX 3aKMOYEHUIA.

14. MeTogmnyecKkne OCHOBbI OLIEHKUN U pernameHTUpoBaHNA aHTPOMNOreHHoro BrinAHMA Ha Ka4ecTBo
NOBEPXHOCTHbLIX BOA.

15. F'urneHnyeckmne TpeboBaHMs K KA4YECTBY BOObl CUCTEM MUTLEBOIO BOAOCHAGXeHUs1. CaHuTapHble
npasuna u HOpMbl.

16. KoHTponb KayecTBa NMTLEBOWN BOAbI.

17. MeTogbl onpeaeneHns obLnx prUsnHecKnx CBOMCTB XO3ANCTBEHHO-MUTLEBOWN BOAbI.

18. MeToabl onpeaeneHns cogepXXaHus XMMMYECKUX BELLLECTB B MUTLEBOW BOAE

19. OueHka CTeneHn onacHOCTM 3arpA3HEHMS NMOYBbI XMMNUYECKMMU BELLLECTBAMMW.

20. Hopmbl NOrpeLlHOCTN N3MepEHUIA NoKasaTens cocTaBa M CBOWCTB BOA, NMO4YBbI 1 aTMOcdephl.

OnuncaHne TexHOMNOrMm npoeegeHmnsa

lMpomexyToyHast aTtTectaums nNpoBOAMTCS B COOTBETCTBUM C [lonoxeHnem O MpOMEXYTOYHOW
aTTecTaumm obyyarLmxca no nporpamMmmam BbicLuero obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble Matepuanbl MPOMEXYTOYHOM aTTecTaumy BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAIOWME OUEHUTb YPOBEHb MOSYYEHHbIX 3HaHMK, NO3BONALMNE
OLIEHUTb cTeneHb CHOPMUPOBAHHOCTN YMEHWIA.

TexHonorua npoBefeHNs 3a4eTa C OLLEHKOM

1. Boigaya 6uneToB K 3a4eTy C OLEHKON UM YUCTbIX NUCTOB OTBETOB. (Bunetbl K 3a4eTy C OUEHKOon
Bbl4aoTCs 06yyaoWwmMMes MHOMBMAYarbHO).
2. duKkcupoBaH/e BpeMeHW Havana v goBefeHwe A0 CTyOeHTOB BPEMEHM OKOHYaHusA 3a4yeTa C
OLIEHKOWN.
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3. OtBeTbl obyvatowmxca Ha GuneTbl K 3a4eTy C OLEHKOW B MUCbMEHHOM BuAE C 3anofIHEHVEM
nuctoB oTBeToB. (Mpn HeoBXOANMOCTM B HUX KPOME TeKca NPUBOASATCA PUCYHKN, CXeMbI, Tabnuupl,
anarpaMmmel).

4. Cbop 6uneToB K 3a4eTy C OLEHKOW 1 NTIMCTOB OTBETOB.

5. lNpoBepka NUCTOB OTBETOB U BbICTaBIIEHNE OLIEHOK.

Bo Bpemsi 3ayeta C oOuEHKOM oOy4varoWMMCS 3anpellaeTcs pasroBapusaTb, XOOAUTb MO
ayauTopum, Nonb3oBaTbCsl COTOBLIMU TenedoHamu, naprankamm, KOHCNeKkTamu, yd4eGHUKaMu 1 apyromn
y4yebHO-MeToaNYeCcKONn nUTepaTypol, a Takke BHOCUTb MOMETKM B 9K3aMeHAUMOHHble OuneThbl.
CTyaeHTbl, HapyLuMBLUME NepeYncreHHble TpeboBaHus, yaanstTcs ¢ 3a4eTa C OLEHKOMN.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUIA, LWKanNbl U KPUTEPUM OLIEHNBAHUS
Mpw oLeHNBaHMKN pe3ynbTaToB OOYYEHNsI HA 3a4eTe C OLIEHKOW UCMONb3YOTCA CreayoLLme nokasaTenu:
1) 3HaHWe y4eBGHOro MaTepuana AUCUMNIVHbI;
2) yMeHVe NPUMEHsITb TEOPETUYECKME 3HAHWUS NS PeLleHUs NPaKTUYeCKMX 3aaay;

3) BnageHne teopetn4eCcknmm oCHoBamMmun ANCLUUNINHBI, CnocobHOCTb NN CTpnpoBaTb OTBET
npmMepavu, (*)aKTaMI/I, AaHHbIMU HaY4YHbIX nccrneagoBaHumn.

[1ns oueHMBaHUA pe3dynbTaToB 0O6YYEHNS Ha 3a4eTe € OLeHKOM ncnonb3yeTcs 4-6annbHas wkana:
KOTNINYHOY, «XOPOLLOY, «yAOBMNETBOPUTENBHO», KHEYLOBNETBOPUTENBHOY.

MokaszaTenun OOCTUKEHNSA 3a4aHHOro YPOBHA OCBOEHUA KOMNEeTeHUnn:

Kputepun oueHnBaHns KOMNeTeHLMN YpoBeHb LWkana oueHok
cchopmmpoBaHHOCTH
KOMMNeTeHLUN

lNoniHoe coomeemcmeue omeema oby4yarouie2ocs lNoebIweHHbIU Omnuy4Ho

8bICOKOMY YPOBHIKO 0CBOEHUSI HEO6XOOUMOU KOMMemeHUuU. | YpO8eHb
lMpodemoHcmpuposaHo 3HaHue y4ebHo20 Mamepuarna
OucyunuHbI, yMeHuUe npuMeHsms meopemuyeckue
3HaHus Onsl peweHus npakmu4yeckux 3adad, ernadeHue
meopemuyYecKkuMU ocHogamu OUCUUNIIUHBI, CIOCOBHOCMb
unmrcmpupogames omeem rpumepamu, hakmamu,
OaHHbIMU Hay4HbIX uccriedosaHull.

LocmamoyHoe coomeemcmeaue omeema oby4yarouje20cs ba3zoenili yposeHb Xopowo
6a3080My YPOBHIO OCBOEHUST HEOOX0OUMOU KOMIemeHuuu.
Obyyarowuticss daem ripasuribHble 0Meembl Ha
00ronHUMeribHbIe 80MPOChl, HO HeEA0CMamo4YHO
OeMoHCcmpupyem yMeHue npuMeHsimb meopemu4yeckue
3HaHUs Ol peleHUs] rnpakmu4yeckux 3adad.
YdoenemeopumernbHOe coomgemcmeue omeema [Nopoeosnili yposeHb | Ydoenemeopu-
oby4arouieeocs ypo8HIO 0C8OEHUST HEObX00UMOU meJibHO
komnemeHyuu. Obyyarowjutics daem HerosHbIe 0omeemal
Ha dorosiHUMesibHble 80rpPoChl, 0eMOHCMpuUpyem
Yacmu4Hbie 3HaHusi y4ebHo20 Mamepuarna OUCUUMNMIIUHBI,
unu He ymeem rpuMeHsime meopemuyeckue 3HaHus ons
peuweHus1 Mpakmu4Yeckux 3adady.
HeydosnemeopumernbHoe coomeemcmeue omeema - Heydoenemeopu-
oby4aroueeocs ypo8HI 0C8OEHUST HEOOX00UMOU meJibHO
komnemeHyuu. Obyyarowjutics deMoHCmMpupyem
OmMpbIBOYHbIE, (hpacMeHMapHbIe 3HaHUs, doryckaem
epybbie npuHyunuabHble OWUbKU rpu U30XeHUU
y4ebH020 Mamepuarna OuCUUNIIUHbI, KOMOopbIe He
ycmpaHeHblI riocrie 0onoHUMEsIbHbIX Hagoo0sUUX
80r1POCO8, HYMO COOMBEeMCcmayem He OC80EHUK
KomMmremeHuuu.

18



3adaHus pasdena « TecmupogaHue» PeKoOMeHOYroMCs K UCIoIb308aHUK npu rposedeHuu
OuazHocmuyeckux pabom ¢ Ueribio OUeHKU 0cmamoYHbIX 3HaHUl o pesyrbmamam 0C80eHUs1 OaHHOU
oucyunuHsbl.
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