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PABOYAA NPOrPAMMA YYEEHON OAUCLIUMNNUHbBI
51.B.07 MeToabl KOHTPOISi OKpYXKatoLLen cpeabl

1. Kog 1 HamumeHOBaHMe HanpaBneHus nogrotoBku/cneymnanbHocTn: 05.04.06 — skonorus
N NpUpoaononb3oBaHne

2. Mpodnnb nogroToBkM/cneumnanmnsaumua: skonornyeckasi 6e3onacHoOCTb
3. KBanudukauma BbinyCKHUKA: MarucTp
4. ®dopma oby4yeHus: OyHas

5. Kachepnpa, oTBeuyarowas 3a peanmsaumio aucumnnuibl: Kadeapa akonormm n 3emernbHbIX
pecypcos

6. CoctaBuTenu nporpammbl: bennk AHTOH BukTopoBmMY, KaHaMAaT BUONOrNMYeCcKNX Hayk

7. PekomeHpgoBaHa: HMC meaunko-6uonormnyeckoro cakynbteTta oT 04.03.2025 npoTtokon Ne 2
8. YuebHbIn roa: 2026-2027 CewmecTp(bl)/TpumecTp(bl): 3

9. Llenu n 3apauv y4yebHOM AUCLMNNNHBI

Llenb kypca: ocBoeHne MeToaoB nabopaTopHO-aHanUTUYECKOro KOHTPOSISt KOMMNOHEHTOB
OKpy>atoLlen cpeapl

3agaum Kypca: nsydeHme aHanmMTuyYecknx MeTo4oB UCCNefOBaHNA OKpYXKatoLLlen cpeapl.

10. MecTo y4yeb6HOM gucumnnuHbl B cTpykType OMOM: bnok 61 BapnaTuBHasa 4yacTb;
[na ycBoeHus ancumnivHbl 0by4varolmMincsa OOMKeH BrnageTb KOMNETEHUMSIMU, NOSTyYEeHHbIMU
npu  M3y4eHUn  OUCUMNNUH:  «AHanNUTUYECKUM  KOHTPOSlb  OKpyXawwen  cpeably,
«JKOaHaNMTMYeCcKne MeToabl UCCrnegoBaHnny.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi NO AucUUNNUHe/MOAYNIO (3HAHUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yribTaTaMu OCBOEHUsi ob6pa3oBaTenbLHOM
nporpamMmmbl (KOMMNeTeHUUSIMU) U MHOUKATOPaMU UX AOCTUXKEHUS:

Ko HasBaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHus
KOMMeTeHLn




MK-2 CnocobeH MK-2.2 CocraBnset 3HaThb:
dopmupoBaTb nporpaMmy Hay4HbIX e MPVHUMMNbI  MMAaHUPOBAHMSA  HaYYHbIX
nporpaMmmbl nuccnenoBaHuii B nccnenoBaHui B noneBbIX "
Hay4HbIX COOTBETCTBUM C nabopaTopHbIX YCIOBUSIX;
nccneanoBaHun B MHAMBUAYarbHOWN YmeTb:
COOTBETCTBUM C TEMaTUKoOn B e COCTaBWTb MPOrpaMmy WMHOVBMAYaNbHbIX
UHOMBMOYanbLHOM obnactu aKosnormm un uccnegoBaHui € ydeToM  cneumdumku
TEMaTMKON B NpMpoaononbL30BaH obbekTa uccrnegoBaHuin;
obnacTtu akonorum ua Bnapets:
u e METOAOSMOrMIN MNMaHUPOBaHUS  HayYHbIX
npupoaononb3osa nccnegoBaHuin B obnactu aKonormm wu
HUA npvpogonosib3oBaHus.
MK-2.4 CamoctoaTenbHO | 3HaTb:
dopMupyeT nnaH- e npaBuna dopmmnpoBaHus nna-
rpadouK BbINONTHEHWS rpaduKoB Hay4HbIX UCCreaoBaHUNM;
Hay4HbIX YMeThb:
vccnefoBaHuii B e paspabotatb nNnaH-rpaduK  Hay4HbIX
obnacTtu akonorum n nccrnenoBaHuii;
npupogonone3osaH | Bnagetsb:
1si cornacHo e MeTodamu pa3paboTKM onTMMarbHbIX
UHAUBUAYarbHOW NfaHoB Hay4HbIX NCCNeaoBaHWMN.
TeMaTtumke
MNK-4 CnocobeH MK-4.1 BbinonHsiet 3HaTb:
NPUMEHATb 3Konoro- e OCHOBbI aHanuTuyeckoro obecrne4yeHus
aKonoro- aHanuTu4eckmne METOAOB  UCCneaoBaHUst  COCTOSIHUSA
aHanuTu4eckme nccnenoBaHns ons oKpyXatoLien cpefpbl;
MeToabl OCyLLEeCTBIEHMUA YmeTb:
vnccneaoBaHui KOHTPONS e oOcywecTBnate  oTéop  npo6  u
BCEX KOMMNOHEHTOB COCTOAHNSA npobonoaroToBKy NPUPOSHbIX OO BHEKTOB;
oKpy>KaroLLen OKpyxatoLen cpeabl | BnageTs:
cpeabl e TEXHOMNOrMsIMM U CpeacTBamMu KOHTPONS
33 COCTOsTHMEM OKpY>KarLlen cpeabl;
MK-4.2 BbinonHsiet 3HaThb:
nabopartopHble e MpuHUUNbI BbibOpa MecT npobooTbopa
ncenenoBaHus " pasnnUYHbIX KOMMOHEHTOB;
HaTypHble YMeThb:
n3mepeHuns e  OCyLIEeCcTBNATb oTbop npo6 "
napameTpoB npo6onoAroToBKY NPUPOAHbLIX OOHLEKTOB;
OKpyxatoLen cpefbl | BnageTs:
ana  oueHkn  ee e MeTodaMu npo6ootbopa "
Koorn4eckoro npo6onoaroToBKM.
COCTOSIHVS
MK-4.3 MpumeHsieT meToabl | 3HaTh:
Hay4Horo e TexHM4Yeckue cpeacTea
nccnegoBaHus " 3KOaHaNUTUYECKOro KOHTPOIIS.
aHanusa YMmeThb:
NoJTy4eHHbIX e (obOpabatbiBaTb " aHanuMaupoBaTb
pesyneraToB B pesynbTaTbl aHanMTU4ecKmx
KOHTEKCTe paHee nccnenoBaHuii B 06nactv MOHUTOPUHIA
HaKOMJTEHHbIX OKpyXatoLen cpefpbl.
3HaHMin B obnactu | BnageTs:
aKonornu " e MeTodaMu aHanuTNU4ecKkoro
npupoaononb3osaH obecneyeHunst 3KONOrM4ecKoro
VA MOHWUTOPWHra.
MK-4.4 CaMOCTOSATENBHO 3HaThb:
NPUMEHSIET 3KONOro- e OCHOBHblE MeTOoOMKN akonoro-
aHanuTu4eckme aHanNUTMYECKOrO KOHTPOIS OKpY>KatoLLEen
MeToabl ans cpeapl
peLueHus 3agav | YmeTtsb:
npodeccroHanbHon e  CaMOCTOSITENbHO NPOBOANTb
AeATEeNbHOCTU aHanunTn4yeckue ncenenoBaHus

COCTOSIHUSI KOMIMOHEHTOB OKpYy»KatoLLeit
cpenpl




Bnapetb:

MeTogaMN 3KOaHaJTUTNYECKOro KOHTpon4d

12. O6beM AucuUNIuHbI B 3a4eTHbIX eanHuUax/yac.— 4/144.

CDopma HpOME)KyTO‘IHOﬁ aTTecTaunun 3K3amMeH

13. TpyAoeMKOCTb Mo BuAam y4ye6Hon paboTbl

TpyooemKocTb
Mo cemecTpam
Bug y4ebHom paboThbl 3 cemecTp Ne cemecTpa
Bcero a. 4. B u. u,B
¢opme cdopme
nn nn
AyauMTOpHbIE 3aHATUA 84 84
nekuum
B TOM YMCheE: npakTnyeckme
na6opatopHble 84 84 68
CamocTosaTenbHas pabota 24 24
B TOM 4ucrie: KypcoBasi paboTta (MpoekT)
dopma npoMexXyTo4HOM aTTecTauum 36 36
(3k3ameH — 36 __4ac.)
Wroro: 144 144 68

13.1. CopepxaHue AUCLUNIINHBI

Peanusauyus
pasgena
Ne n/n HaumetosaHue pasnena CopepxaHue pasgena gUCLMNInHbI AncLANNHE! ©
ONCUUMAYHBI NMOMOLLbIO
OHNawH-Kypca,
QYMK*
3. llabopaTopHble 3aHATUA

3.1 VIHCTpyKTaX Mo TEXHMKe MHcTpykTax no TexHuke 6esonacHocTu. Beibop mecta | YMK «MeTogpl
BesonacHocTn. TEXHONMOMMN | KOHTPONSA 3arps3HEHUss M MOUCK ero WCTOYHUKA C | KOHTpOns
N cpencTBa KOHTPOrs 3a Lenbio NepBUYHOM OLEHKM mMnu otbopa npob. OTOop | okpyXatoLlen
COCTOSIHUEM OKpY>KatoLen npo6 o6bekToB 3arpA3HeHHoON cpenbl. CTabunusaums, | cpegbi»
cpenbl XpaHeHne un TpaHcnopTMpoBKa MNpob Ans aHanusa.

MoagrotoBka npo6 K aHanudy B nabopatopun
O6paboTka, oueHka M npeacTaBfeHne pesynbTaToB
KOHTPOISi OKpY>KatoLLen cpenbl.

3.2 OnpepenexHve pH B Boge, | Onpenenenne pH B Boge, No4Bax v NOYBOrpyHTaXx. QYMK «MeTogpl

MoYyBax M NOYBOrPyHTaX. KOHTpONs
OKpyxatoLen
cpenbl»

3.3 doTokonopnmeTpuyeckue doTokonopumeTpuyeckue onpegeneHns napameTtpoB | AYMK «MeTtogpbl
OMNpeLEeneHns napameTpoB | 3KONTOMMYECKOro COCTOSIHUS MO4YB, BOA, BO34yXa W | KOHTPOns
3KOSOrMYECKOro COCTOSIHUS | PacTEHUNA. OoKpyxatoLen
noyse, BOA, Bo3gyxa MU cpenbl»
pacTeHuM.

3.4 Onpepnenexune cogepxanus | OnpegeneHne cogep)XaHus WenoYHbIX U LWeNoYHo- AYMK «MeTtoabl
LLLEMOYHBIX 1 LLIEMOYHO- 3eMesbHbIX MEeTansoB B NOYBaXx, pacTeHMSAX U BOAE. KOHTpOns
3eMerbHbIX MeTarnsos B OnpefgeneHve nokasaTenen 3KONorM4ecKkoro oKpyXaroLen
noyBax, PacTeHMsAX U BOAE. | COCTOSIHWS NOYB, BOA TUTPOBAHMEM. cpenbi»
OnpegeneHne nokasaTenen
3KOJTOMMYECKOIo COCTOSIHUS
noyB, BOA TUTPOBAHNEM.

3.5 Onpepnenexne nokasatenen | OnpeneneHne nokasartenen 3Konorm4eckoro AYMK «MeTtoabl

JKOJ10Ir’M4eCKOoro CoCToAaHunA

COCTOAHNA NOoYB, BOO TUTPOBAHUNEM.

KOHTpOINA




no4B, BOA TUTPOBaAHUEM.

OoKpy>xatoLen
cpeabl»

3.6

Mopsiaok paboTbl ¢
razoaHanmsaTopoMm
"Mannaguin-3M".

Mopsinok paboThl ¢ razoaHanusatopoM "lMannagui-
3M".

QYMK «MeToapl
KOHTpOns
OoKpy>xatoLen
cpeabl»

3.7

TAXenbIX MeTarnroB B

WHBEPCUOHHOM
BOMbTaAMMNEPOMETPUMN.

OnpegeneHne cogepxaHus

noyBax n Bogax Metoaom

OnpeJ:LeneHvle cogepXaHuda TAXenblX meTansios B
no4yBax M Bogax Metoaom MHBepCMOHHOIZ
BOJibTaMnepoMeTpumn.

JYMK «MeToapl
KOHTpOns
OoKpyxatoLen
cpeabl»

3.8

OnpeneneHne

No4YBbl 1 BOAbI.

HedbTenpoayKkToB B Npobax

OnpegeneHne HedbTeNpPoayKTOB B Npobax noyebl 1
BOAbI.

JYMK «MeToapl
KOHTpOns
OKpy>XatoLLen
cpeabl»

13.2. Tembl (pasgenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Ne
n/n

HaumeHoBaHWe TeMbl
(pasgena) gueumnninHbl

Buabl 3aHATUIA (KONMYECTBO YacoB)

Jlekuun

MpakTnyeckue

JlabopaTtopHble

CamocTtosaTenbHas
paboTta

Bcero

VIHCTpYKTaX No TEXHMKE
BesonacHocTw.
TexHonoruu n cpeacTea
KOHTPOS 3@ COCTOSTHUEM
OKpyXarLien cpeqbl

Onpegenexve pH B Boge,
noysax M NoYBOrpyHTax.

11

doTokonopnmeTprnyeckune
onpegeneHus
napameTpoB
3KOJIOrMYeCcKoro
COCTOSIHMSI  MOYB,
BO34yXa M pacTeHWUN.

BOA,

20

23

Onpepenexne
coaepXaHus LWeNoYvHbIX 1
LLeNOYHO-3eMeENbHbIX
MeTanmoB B No4sax,
pacTeHusiX 1 Boae.
Onpepenexne
nokasarenemn
3KONOrM4YecKkoro
COCTOSIHMS1 MOYB, BOA
TUTPOBaAHMEM.

Onpepenexne
nokasaTenemn
3KOMOrM4yeckoro
COCTOSIHMSI MOYB, BO[,
TUTPOBAHMEM.

20

20

Mopsinok paboTbl ¢
rasoaHanM3aTopom
"Mannagun-3M".

Onpepnenexne
COLEPXKAHUS TSHKENbIX
MeTansnoB B MOYBax u
BOAax METOAOM
WHBEPCMOHHOM
BONbTAMMNEPOMETPUMN.

12

15

Onpepnenexne
HedhTeNpoayKToB B
npoGax no4sbl 1 BOAbI.

12

12

NToro:

84

24

108




14. MeToau4ecKkne yKkasaHus Ans 00y4aloLWmUXCcA N0 OCBOEHUIO AUCLUNIIUHDI:

B cootBetctBUM Cc TpeboBaHuamm SrOC BO peanusauusi KOMMNETEHTHOCTHOrO noaxoda
AOIPKHA npegycMaTpuBaTh LUMPOKOE WCNONb30BaHME B Y4eOHOM mMpouecce akTUBHbIX U
WHTEPAKTMBHbIX (POPM NPOBEAEHNSA 3aHATUI B COMETAHUN C BHEAYAUTOPHOM paboTon C Lenbo
hopMMpoBaHUA 1 pasBUTUA NPOGECCUOHANBbHbIX HAaBbIKOB 0By4YatoLLMXCS.

Kaxabin obyyvatowmica obecrnevyeH OOCTynoM K 6uONMoTeYHbIM hoHOaM YHuBeEpcuTeTa U
kKapegpbl. [Mpy wu3yvyeHun aucUMNUHBLI nNpegycMoTpeHa paboTa cCcTygeHTa B rpynne,
dopmMmpytoLLlaa YyBCTBO KOMMNEKTUBU3MA U KOMMYHUKABENbHOCTb; a Takke CaMOCToATeNbHas
paboTta, cnocobcTeyoWwaa (OPMUPOBAHMUID aKTUBHOM >KU3HEHHOM MO3ULMK  NOBEeLEHUS,
aKKypaTHOCTW, AUCLMNAIMHUPOBAHHOCTM.

[nsi ycnewHoro ocBOeHNst AUCUMUNNMHBI 00Yy4YaloLLMMCS PEKOMEHAYETCA perynsipHas paboTa ¢
KOHCMeKTaMu Nekuuii, Npe3eHTalUMoHHbIM MaTepuarnom, CBOEBPEMEHHOE BbINONHEHMEe OH-NalH
TECTOB, 3afaHuiA Tekyllen attecTaumnm M T.4. TeKkylmidi KOHTPOSb YCBOEHMSI onpepdensieTcs
YCTHbIM ONPOCOM B XOJ€ 3aHSITUIA, OTBETaMM Ha TECTOBbIE 3aaHWNsi B OH-NaliH Kypce.

CnocobHocCTb K TBOp‘-IeCKOIZ 0eATEeNIbHOCTU U NMOUCKY HOBbIX peu_leHm7| onpegendaeTcs I'IO,EI,60pOM
NPaKTU4ECKNX 3aau. B koHue N3yvyeHund y‘-le6HOIZ ONCLUNMITMHBI NPOBOANTCA KOHTPOJ1b 3HaHW B
BMAe 3a4eTa C OLEHKOWN.

O6y4eHne nuy C orpaHUYeHHbIMU BO3MOXXHOCTSIMM 3[0POBbSI OCYLLECTBMNSAETCA C YYETOM WX
UHAMBUAYanbHbIX MCUXOMU3NYECKUX ocobeHHocTel. [Ons nuy ¢ HapylweHuem cnyxa Ha
NEKUMOHHBIX M MPaKTUYEeCKUX 3aHATUAX MpU HeobXoOUMOCTM [OOMyCcKaeTcsl MpUCyTCTBUE
accuUcTeHTa, a TaKk xe, cypaonepeBoayvka. [lpomexyToyHasi artTecTtauus ons niy c
HapyLleHusIMU cryxa NpoBOAUTCS B MUCbMEHHON copme, npu 3TOM UCMonb3yTcs oblue
KpuTepumn oueHuBaHus. [pyu HeobxoaMMoCTW, BpeMsS NOATOTOBKM Ha 3K3ameHe MOXeT ObiTb
yBENNYEHO.

Ana nuy Cc  HapyweHuem  3peHust  OOMNyCKaeTCs  MCMOMb30BaHWE  Ha  NeKumsax
3BYKO3anuCbIBaOLWMX YCTPOMUCTB (AMKTOGOHOB M T.4.). [pu npoBeaeHurM npoMeEXYyTOYHOM
aTTecTaumMu Ang nvy C HapylweHWeM 3peHus TeCTUpoBaHUE MOXeT OblTb 3aMEHEHO Ha YCTHoe
cobecenoBaHne no Bonpocam. Npn HeobxoaUMOCTM BpeMsi NOLTOTOBKM Ha 3K3aMEHE MOXEeT
ObITb YBENUYEHO.

[ns Ny ¢ HapyLeHUsIMM ONMOpPHO-ABUraTeNbHOro annapaTta ¢ y4eTOM COCTOSIHUS UX 340POBbS
3aHATUS MOTYT ObITb peann3oBaHbl AUCTAHLMOHHO. Ha NeKUMOHHBLIX N NPaKTUYECKMX 3aHATMSAX
npu HeobXoAMMOCTU AoNycKaeTcs NPUCYTCTBUE accucTeHTa. MpomexyToyHaa aTTectauns ans
NUL, C HapyLIeHNsIMU OMOPHO-ABUraTeNbHOrO annapaTta NpoBOAUTCHA Ha OBLLMX OCHOBaHMSX,
npu HeobGXxoaUMOCTHM NpoLeaypa 3k3ameHa MOXeT ObITb peannaoBaHa ANCTaHLMOHHO.

15. lepeyeHb OCHOBHOM WU [AOMOJIHUTENIbLHOWM nNUTEpaTypbl, PeCypCoOB WHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLMMNIIUHBI

a) OCHOBHas nutepartypa:
Ne n/n McTouHUK

1 apuukas, M.KO. MoHuTopuHr noyus [AnekTpoHHbIn pecypc] / M.KO. Mapuukas - Openbypr: OI'Y, 2017.
- URL: http://www.studentlibrary.ru/book/ISBN9785741018057.html
Hop, MN.E.CnekTpanbHble METOAbI KOHTPONS KAYEeCTBa OKpY>KatoLLeln cpeabl : y4ebHoe nocobue /
2 IM.E. Hop ; MnHoGpHayku Poccumn, OMcKuiA rocygapCTBEHHbIN TEXHUYECKUIA yHUBEpCUTET. - OMCK :
WMagatenbcteo OMITY, 2017. - 107 c: URL: http://biblioclub.ru/index.php?page=book&id=493419

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n McTouHuK

3 BapTtaHos, A.3. MeToabl 1 NpnbopbI KOHTPOMS OKpPYXKatoLen cpeabl U SKONOrMyeckum
moHuTopuHr / A.3. BaptaHos, A.[l. Py6aH, B.J1. LUkypaTtHuk; M.: FopHoe geno, 2009. - 647 c.
OmuTtpeHko, B.IM.. Skonornyecknii MOHUTOPUHI TexHocdepsl / B.IM. mutpeHko, E.B.
CotHukoBa, A.B. YepHaeB .—— CankT-IeTepbypr ; Mocksa ; KpacHogap: JlaHb, 2014 .— 363 c.

4




B) MH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (oduumanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
5 3HBE BI'Y: www.lib.vsu.ru
6 OYMK «MeTogpl KOHTpPONS oKpyXxatowewn cpegbl» - https://edu.vsu.ru/course/view.php?id=12700

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecrneyeHUs Ansi CaMOCTOATeNIbHOW paboThbl

Ne n/n NcTouHMK
Herpo6oBa E.A. AHanUTU4YeCkuii KOHTPONb OKPY>KatoLLen cpeabl : y4ebHo-meToanyeckoe nocodue. Y.
1 1. Boga/ E. A. Herpoboga, J1. A. AnaeBa, A. B. benuk .— BopoHex : agaTtenbckuin gom By, 2020 .—
102 c.
FopbyHoBa K0.C. AHanuUTUYeCKUiA KOHTPOIb OKpY>KatoLLen cpeabl : ydebHoe nocobue. Y. 3 : MNoysa / tO.
2 C. lopbyHoBa, C. H. boxko, J1. A. AnaeBa, A. B. benvk .— BopoHex : Nzgatenbckun gom By, 2020
—97c.

17. OOpa3oBaTenbHble TEXHOSNIOMMMU, MUCNONb3yeMble NpuU peanusauum Yy4ebHOWM
OUCUMNIMINHBI, BKMOYasas AUCTaHUMOHHble obOpa3oBaTtenbHble TexHonorum (AOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

Haquo-Mccne,qosaTeanKme M Hay4YHO-NPOU3BOACTBEHHbIE TEXHOJIOTNN, NCMNOJIb3yeMble Npu
peann3aunn anCumnniimHbl:

- MHPOPMAaLMOHHbIE TexHoMNornK (Zoctyn B IHTEPHET);

- pasBuBatoLLmMe NPOBIEMHO-OPUEHTMPOBAHHBLIE TEXHONOrMM (NOCTAaHOBKA U peLLeHne
npakTU4ecKknx 3agadv);

- INYHOCTHO-OPMEHTUPOBAHHbIE TEXHONOMN (CO3a4aHne NHANBMAYanbHbIX 0bpa3oBaTernibHOM
cpeabl U YCIOBUN C Y4ETOM JIMYHOCTHbIX HAY4YHbIX NHTEPECOB N NPOdEeCCUOHaNbHbIX
npeanoyYTeHnn);

- TEXHONOMN OUCTaHLMOHHOIo 06y4YyeHuns Ha Base 3NekTPOHHOro yHmuBepcuteta BIY.

18. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCUNMINHDI:

VYueOHast ayauTopust AJisi IPOBEACHHS 3aHSATHUH JICKIIMOHHOTO, 394018, r. Boponex, miomanb
CEMHUHAPCKOTr0 U JIJA0OPaTOPHOTO TUTIA YuuBepcurerckas, 1. 1, nom. [, YueOusrii
Crnenmanu3upoBaHHasi MeOenb, MOOWITBHBIH KpaH JUIsl IIPOSKTOpa, koprryc Nel (MBb®) aya. 470.

npoektop BenqMS502, npoektop EpsonEB-X02,
HoyTOYkSamsungNP270E5-X01 ¢ BO3MOXHOCTbIO MOAKIHOYEHMS
kceTn «MHTepHeT», mkad i OCY/IbI, IUTHTKA SIEKTPHIECKas,
BOJIsiHAsI OaHsl, MyQesbHas 1edb, BHITSHKHOW 1Kad, TaThBbl byH3eHa,
Hacoc KomoBckoro, mkad) CymiibHbIi.

JlabopaTopust KOO MYECKOr0 MOHUTOPHUHTA. YdeOHasT ayIUTOPHS IS 394018, r. BopoHex, miomanb
MIPOBEICHUS 3aHATHH JIEKITMOHHOT'0, CEMUHAPCKOTO U TaOOpaTOPHOT O YHuuBepcurerckas, 1. 1, mom. I, YueOnsiit
THTA. koprryc Nel (Mb®) ayx. 363.

Crienanm3upoBaHHas MeOeNTb, MOOWIIBHBIN IKpaH JJIS MPOSKTOpa,
npoektop BenqgMS502, npoektop EpsonEB-X02,
HoyTOykSamsungNP270E5-X01 ¢ BO3MOXHOCTbIO MOAKIHOYEHNS
kcetn «MHTepHeT» Anamuszarop TA-LabeomsrammepomMeTpruyuecKuii.
Becbl aHanutuyeckme Ohaus . Becbl TexHuyeckne
Ohaus.Crextpodoromerp 325-1000 am «kKMK-3KM».
Konnentpatomerp HedrenpomykroB KH-2m, kommnekrarms 2. pH-metp-
nonomep UTAH, komriekT 1abopaTopHO# MOCYABI, BRITSDKHOHN mKad ,
MydenpHas meus, MmereomeTp MIC-200A, razoslit xpomarorpad OI'X 1-
2 (AK), razoananusarop [TIOJIAP, razoananusarop [Mammaawnii — 3M — 02

19. OueHouHble cpeacTBa ANA NPoBeAeHUNA TeKyLLen 1 NPOMEXYTOYHOW aTTecTauumn

MopaOoK OUEHKM OCBOeHMs obydalwmMmucs yd4eGHoro MaTepuana onpeaensieTcs
coaepXaHMeM creayLmnx pa3aenos QUCUUNIIVHBI



No HaumeHoBaHne K Nupmkatop(bl)
o oMneTeH
/n pasgena gucumnivHb Ls(i) DOCTUXKEHUS OueHouHble cpeacTBa
(mogyns) KOMMETEHLMM
VIHCTpYKTaX No TEXHMKE
6esonacHocTw.
1 TexHonormm u cpeacrea MK-2, MK-4 MNMK-2.2, NnK-2.4; TaBopaTopHbie paGoTbi
KOHTpoOnsA 3a MK-4.2
COCTOSIHVEM
oKpy>xawLen cpeabl
Onpepenenve pH B
2 | Boge, rnoysax " MK-4 rII'IKKi; HEji NaBopaTopHble paboThi
NMOYBOrPYHTAX.
doToKONOPUMETPUYECK
ne onpegeneHus
napameTpoB
3 | akonormyeckoro MK-4 I-II_IKKj; HEii Na6opatopHble paboThi
COCTOSIHMSI MOYB, BOA,
BO34yXa U pacTeHUN.
Onpenenexne
COLEPXKaHMS LLLENMOYHBIX
W LLLENOYHO-3eMerTbHbIX
MeTannoB B NoYBax,
pacTeHusix 1 Boge. MK -4.1, NK-4.2,
4 OnpeneneHie MNMK-4 MK-4.3. MK-4.4 JlabopaTtopHble paboTbl
nokasatenen
3KONOrM4YeCcKoro
COCTOSIHMS1 NMOYB, BOA
TUTPOBAHMEM.
Onpeaenexne
nokasareneu
5 | 9KONOrM4YecKoro MK-4 I-||-|K|<j;1>, HEji NaBopaTopHble paboThi
COCTOSIHMA NOYB, BOA, = '
TUTPOBAHMEM.
Mopsigok paboThl ¢
6 | rasoaHanmsaTopom MK-4 I-||-|K|<j;1:, HEji NaBopaTopHble paboThi
"Mannaguin-3M". T DI
Onpenenexne
COOEPXKaHUS TSXKEMbIX
MeTarnsoB B No4yBax u MK -4.1, MNK-4.2,
7 BOLAX METOHOM MNMK-4 MK-4.3. MK-4.4 JlabopaTtopHble paboTbl
WHBEPCMOHHOM
BONIbTAMMNEPOMETPUMN.
Onpeaenexne
8 | HedbTenpoaykToB B MK-4 I_|I-|KK2;1, HEji NabopaTopHble paboThi
npo6ax No4Bbl 1 BoAbI.
MpomexyTouyHas aTTecTauums Kommnexm KUM
dopma KOHTPONS — 3K3aMeH

20. TunoBble OLEHOYHble cpeAcTBa M MeToAuYecKMe MaTepuanbl, onpepensiowme
npouenypbl OLeHUBaHUS

20.1. TeKyWw M KOHTPOJb yCNeBaeMoCTn

KoHTpornb ycneBaemMocT Mo AMCUMMIMHE OCYLLECTBMNSAETCS C MOMOLUBbK CrieayHrLmnx
OLIEHOYHbIX CPEACTB: NepeyeHb nabopaTtopHbixX paboT:

20.1.1 lNepeyeHb nabopaTopHbIX paboT
1. WHcTpykTax no TexHuke 6esonacHocTu. Bblbop mMecTa KOHTpons 3arpsi3HEHUS U
NMOUCK €ro UCTOYHMKA C LIENbI0 NEPBUYHON OLIEHKM M oTbopa npod. Ot6op npod
0ObEKTOB 3arps3HeHHoW cpeabl. CTabunusaums, xpaHeHue U TpaHCMNOpPTMPOBKA
npo6 ana aHanusa. oarotoBka npob k aHanm3y B nabopartopum ObGpaboTka,
oLeHKa 1 NpeacTaBneHne pesynbTaToB KOHTPOMS OKpyXXatoLwen cpeabl.
2. OnpepeneHne pH B Boae, noyBax M NOYBOrpyHTaxX.



3. doTokonopumeTpuyeckme onpeneneHns napaMmeTpoB 3KOMOrMYeCcKoro COCTOSAHUSA
no4s, BOJ, BO3ayxa U pacTeHUN.

4. OnpefgeneHne cogepXaHus LWeNOYHbIX U LWeEeSIOYHO-3eMeSIbHbIX MeTansnoB B

noy4sax, pacTeHUsaX 1 Boae.

OnpeperneHne nokasatenen 3KONoOrM4eckoro COCTOSAHUSA NoYB, BOA TUTPOBAHUEM.

Mopsigok paboTbl ¢ razoaHanusatopom "lMannaguin-3M".

OnpepeneHve cogepXaHua TsKenbiX MeTannoB B MoyBax M BoAax MeToOoM

WHBEPCUOHHOW BOSIbTaMMepoMeTpUMn.

8. OnpepeneHve HepTenpoayKTOB B Npobax No4Bbl U BOAbI.

No O

Tekywass atrectayus npoBoguTca B cooTBeTcTBUM C [lonoxeHnem o Tekyulen
aTTectaumMmM obydarowmxcs no nporpamMmmam  Bbiclwero obpasoBaHus BopoHexckoro
rocygapCTBEHHOIO yHMBepcuTeTa. Tekywas atrectaums NpoBoanTCs B oopMax: MUCbMEHHbIX
paboT 1 nx 3awmTbl (TabopaTtopHble paboTbl 1 Np.).

[ns oueHnBaHnA pesynbTaTtoB 00y4YeHNa NCMONb3YTCS CneayrLwme nokasaTenu:

1) 3HaHWe y4yebHOro martepvana wm BrnageHue metogamu npobootbopa, NpobonoaroToBKM U
nabopaTopHOro aHanM3a OCHOBHbIX KOMMOHEHTOB OKPY>KatoLLEN cpeapl;

2) BnageHne oCHOBHbIMN MeTO4aMN aHarnm3a COCToAHNA KOMMOHEHTOB Opr)KaI-OU_l,eIZ cpenbl.

20.2. NMpomexyTo4yHaa aTrecTauusa

[MpomexyTodHasa aTTecTaumsi No QUCLUNIIMHE OCYLLECTBAAETCA C NOMOLLLIO CreayoLwmx
OLEHOYHbIX cpeacTB: komnnekt KUM

20.2.1 NMepe4yeHb BONPOCOB K 3K3aMeHy

1. TexHuka 6e3onacHOCTK Npu paboTe B XMMUYECKnX nabopaTtopusx.

2. Bboibop MecTa KOHTpONns 3arps3HEHUs U MOUCK ero UCTOYMHUKA C LenNbil NepBUYHON
OLeHKM nnun otéopa npob.

3. OT160p Npob BOAbI.

4, OT160p Npob noyssbl.

5. OT160p Npob aTmocdepHOro Bo3ayxa.

6. OT160p Npob pacTUTENLHOCTN.

7. Crabununsaums, XpaHeHune n TpaHCNopTMPOBKa npo6 ans
aHanuasa.

8. MogroToBka npob k aHanu3y B nnabopatopun

9. O6paboTka, oLeHKa 1 NpeacTaBneHne pesynbTaToOB KOHTPOMA OKpYXXatoLlen cpeabl.

10. Onpepgenexne pH B BoAe.

11. OnpepneneHve akTyanbHON 1 0O6GMEHHON KMCITIOTHOCTU B MOYBAX U NOYBOrpPyHTaX.

12. doToKONOPUMETPUYECKNE ONpederieHns napameTpoB IKOMOrMYeCcKoro COCTOSIHUSA MOYB,
BOZ, BO3yxa 1 pacTeHuin

13. OnpefeneHve coaepXXaHUs LWenoYHbIX M LEeNOYHO-3eMeSbHbIX MeTannoB B MNo4Bax,
pacTeHusx u Boae.

14. OnpefeneHve nokasaTtenen 3KONOrMYeCcKoro COCTOSHUSA MOYB, BOL TUTPUMETPUYECKUM
METOLOM.

15. Mopsagok paboTkl ¢ razoaHanu3atopom "lMannagun-3M".

16. OnpeneneHve copepXaHus TsKenblX MeTanfoB B MNoYBax W Bogax METOAOM
WHBEPCUOHHOW BOMbTaMnepomMeTpuun.

17. OnpepneneHne HedTENPOAYKTOB B BOAE U MOYBE.

MpomexyToyHas aTtTecTaums NpoBOAUTCA B COOTBETCTBUM C [1OMNOXEHNEM O MPOMEXKYTOUYHOM
atTecTauuy  obydalwlUMxca Mo nporpaMmMam  Bbicliero obpasoBaHusa.  KOHTPOnbHO-



n3amMepuTteribHble MaTtepuarnbl npomemyTquon aTTecTtauMm BKMYakT B cebsa TeopeTnyeckmne
BOMpPOCHbI, no3solidwolwme OueHNUTb YpPOBEHb MNOJTYYEeHHbIX 3HAHUMN. I'Ile oueHnBaHnn
MCNOJIb3YHTCA Ka4eCTBEHHbIE LWKallbl OLEHOK.

[nsa oueHnBaHus pe3ynbTtaTtoB o6yqu|/|;| Ha HpOMe)KyTO‘JHOVI arrTecrtaunmn MCNoOsb3yrTCA
cnegyouime nokasarenu:

1) 3HaHWe y4yebHOro matepvana wm BrnageHuwe metogamu npobooTbopa, NPobONOArOoTOBKU U
nabopaTopHOro aHanM3a OCHOBHbIX KOMMNOHEHTOB OKpYXKatoLLEN cpeapl;

2) BnageHne oCHOBHbIMM MeTO4aMN aHarm3a COCToOAHNA KOMMOHEHTOB Opr)KaPOU_leVI cpenbl.

[ns oueHuBaHWs pe3ynbTaToB OOYYEHUS HA dK3aMeHe (3a4eTe C OLEHKOW) Mcnonbayetcs 4-
GannbHas Wwana: «0TAMYHO», KXOPOLLIOY», «YAOBMETBOPUTENBHOY», HE YAOBNETBOPUTENBHOY.

CooTHoLLEeHWe nokasaTenen, KpuUTepmneEB U LUKalbl oOUueHMBaHNA pe3yribTaToB o6yqu|/|$|.

YpoBeHb
KpuTepum oLieHMBaHNS KOMNETEeHLIMIA CPOPMUPOBAHHOCTU | |kana oueHoK
KOMMeTeHLMIA
Obyyarowutics criocobeH 8bIMNONTHSIMb OaHHbIl sudllosbilweHHbIU Omnuy4Ho
rpogheccuoHanbHoU dessmernbHocmMu 8 murnoshbiX

cumyayussix U 8 cumyayusix [O8bILEHHOU  CrIoXHOCMU, &
makxe 8 HecmaHOapmHbIX U HernpedsudeHHbIX cumyauyusix,
cos0aeasd fpu  AMOM  HOeble fipasuna U ansopummb
deticmesud. Obyvarowutica 8  mnonHolu  Mepe enadeem

meopemu4yecKkuMu ocHosamu OucCyunuHbl, criocobeH
unrcmpupogames  omeem  ripumepamu, hakmamu, OaHHbIMU
HayYHbIX uccniedosaHud, cmydeHm ymeem meopyecku

MPUMEHSIMb  MOJTy4YEeHHbIE ~ MEOoPEemuUYecKue  o3HaHuUs  Ha
npakmuke 8 Hoeol, HecmaHOapmHOU cumyauyuu, yMmeem
nepeHocuUmb 8 HO8YH Ccumyauyurd U3YYEHHbIEe U  YCBOEHHbIE)
lpaHee  MOHAMUS, 3aKOHbl U 3aKOHOMEPHOCMU, 8  [MOJIHOM

obbeme enadeem ecemMu HeobxodumbImMu Hasbikamu
u/unu umeem orbim umMeem Oribim MPUMeHEHUS rnosnyYeHHbix 3YH Ha
rnpakmuke

Obyyarowutica  criocobeH  peanu3ogamb  KoMriemeHyuo  gba3o8bili yposeHb |Xopowo
muriosbix cumyauyusix u 8 cumyayusix — Mo8bILEHHOU
C/I0)KHOCMU OnpedeneHus noHsmMuu Oaem HernorsiHbIe,
dornyckaem He3HaqyumersibHble HapyuweHusi 8
riocriedosamersibHOCMu U3J10XKEeHUS], Hebonbuwue
Hemo4YHocmu  [pU  UCMO/b308aHUU  Hay4HbIX  Kameeaopul,
popmynuposku  ebisodos  CmydeHm  rnposienisiem  YMEHU€
PUMEHSIMb  Ha fpakmuke MofyYeHHOU UM  meopemuyYecKue
OaHHble 8 npocmediwiux (arnzopummu3upo8aHHbIX)
3adaHusix, pewaem  muriosble, cmaHOapmHblie 3adaqyu ¢
UCMo/Ib308aHUEM  YCBOEHHbIX 3akoHO8 U npasun B uenom
erradeem  HEO6XOOUMbIMU  Haeblkamu  U/unu  uMeem  Oflbim
rpumeHeHusi nony4yeHHbix 3YH Ha npakmuke

Obyyarowutics criocobeH rposisumpb OaHHytTopozosnbili YooenemeopumerbHO
KOMMemeHyuro 8 murnoebix cumyauusix YceoeHdyposeHb
OCHOBHOE codepXkaHue, HO u3nazaemcsl (hpaeMeHmMapHo, He eceadd
riocriedosamersibHO, onpedesnieHusi  rnoHAMuUlU  HeAOCMamoyYHO
yemkue, He UCMOMb3ylomcss 68 Kadecmee Ooka3zamesbemed
8bl6o0bI U 0bobuweHus  u3  HabmooeHul, donyckaromcs
OWUBKU 8 UX U3JIOXKEHUU, HEemoYHOCmuU 8 UCMO1b308aHUU
npedmemHoU mepmMuHooauu

Obyvarowulcs  He  criocobeH  8bINonHAMb  O0aHHbIU — 8ud— He
rpogheccuoHarnbHoU desimernbHOCMU Obyyarowutics y0sriemeopumesisHo
deMoHcmpupyem ppacmeHmapHsle 3HaHusl unu

omcymcmaeue 3HaHul, dornyckaem epybbie owubKu




Koa n HaumeHoBaHue komneteHuuu: MNMK-2
MepeyeHb 3agaHui AN NPoBepKu cchopMUPOBAHHOCTU KOMMETEHLU UMK

3ananmue 13
COBOKYITHOCTb TIOJIXO/IOB, IIPUEMOB, CITOCOOOB PEIICHUS Pa3IMYHBIX MPAKTUYCCKUX U TTO3HABATEIBHBIX MTPOOJIEM
— 3T0...
a) MeToAMKA
0) pazButHe
B) HaBBIK
') MEXaHU3M
3aganne 14 3amauu UcCIe0BaHUI MPEICTABIIAIOT COOOA:
a) 3Tanbl padoThl MO JOCTUKEHUIO MOCTABJIEHHON LeIu
0) STarbl, JTOMOIHSIOIIME LIENb
B) DTAIBI TSI NATHHEHIINX U3bICKAHUN
T') 3TaIlbl IOTIOTHUTEIBHBIX HCCIIEIOBAHII
33)13““6 15. CoctaBbTe nporpamMmy I/ICCJ'Ie[[OBaHI/Iﬁ TUAPOXUMHUYCCKUX CBOJCTB MOBECPXHOCTHBIX BOJAHBIX 06’LGKTOB
Otger 15
1. CoOop ¢ona0BOI MHPOPMAIIUK IO 00BEKTAM UCCIICAOBAHUS.

2. TlomroroBka 00OpyI0BaHHMs it OTOOPA MPOO BOJIBI.
3. Ot6op mpod BOJIBI M KX KOHCEPBAIIUS
4. JlabopatopHoe ompeneneHrne THIAPOXUMUYECKIX XapaKTePUCTHK.

5. Cratucruyeckas 00pabOTKa MOTY4EHHBIX PE3yJIbTaTOB
3ananme 16 CoctaBbTe MporpamMmy UCCIIEIOBAaHUI KOJOTHYECKOT0 COCTOSHUS TIOYB
OTtBer 16

1. Coop ¢pongoBOM MHPOPMALIMHK 110 00BEKTaM HCCIICIOBAHMS.

2. Tlomroroeka 00OpynOBaHMs I OTOOPA MOUBEHHBIX 00PA3IIOB.
3. TloseBbie McClIenOBaHUS U OMMCAHUE PAa3PE30B.
4. JlabopaTopHoe ompeeseHue MoKa3aTelei SKOIOTHYECKOro COCTOSIHUS

5. Cratucruyeckas 00paboTKa MOJTYUYEHHBIX PE3yJIbTaTOB
3aganne 17 CocTaBUTh IUIaH UCCICAOBAHUI TUHAMUKYI BEIOPOCOB OT aBTOTPAHCIIOPTA B HACENICHHBIX ITyHKTaxX
OtBet 17

1. 3HaKOMCTBO C METOAOJIOTHEH HCCIETOBaHMUM.

2. Br10op MecTa BccaeI0BaHMIA
3. TloaroroBka MOJEBOroO KypHaia
4. TIpoBeneHue ydera aBTOTPAHCIOPTA

5. O6paboTKa pe3yIbTaToOB M pacueT BEHIOPOCOB OT aBTOTPAHCIIOPTa
3ananue 18. Ilepeuncnute dTamnbl MIIAHKPOBAHUS HAYIHOTO HCCICTOBAHMS B 00IACTH SKOJIOTHH H
MIPUPOAOIIOJIB30BAHUS
Otger 18. ®opMynupoBaHHEe TEMBI UCCIEIOBAHU, 0030p TUTEPATYpPhI, ONpeAeleHIe METOIOB UCCIIeIOBAHNS,
JKCIIEpUMEHTAIIbHAS YaCTh, 00pa00TKa 1 0000IIEeHIE PE3yTbTATOB
3aganue 37. lomrocpounsrit mman HUP cocraBnsiercs Ha:
a) 3-5 jer
0) 2-3 roma
B) 1 rox
T') y4eOHBIH T
3aganue 38. Bo3sMoxHO 11 11pu cocTaBieHun iaH-Tpaduka HUP ucmonszoBanne mupoBBIX TEXHOJIOTHI, €CIH 1A, TO
TPUBEAUTE TIPUMEPEI
OrtBer 38. Jla, mHTEpaKTUBHBIE TOCKH, JOCKA OOBSBICHUI Ha NUCTAaHIIMOHHBIX IaT(GopMax
3apanme 39. B cooTBeTcTBUH C CYLIECTBYOIUMH cTaHaapTamu, TpeboBanusiMu ['OCT u yTBep K ACHHOI
CTPYKTYpPOH TUTaH PabOThI MATHCTPAHTA MOXET OBITH COCTABJIEH 110 CIEAYIONIEMY 00pasity:
a) Bsenenwe.
b) DkcnepuMenTanbHas 4acTh.
C) 3aKIoueHNE WK BHIBOII.
d) Cromcok nuTepatypel.
e) Ilpunoxerwus.



[oaxoauT 51 STOT TUIAH JUIS BHIIOIHEHUS HAYYHBIX UCCIIEI0BAHUN MarucTpa B 00J1aCTH SKOJIOTHUH U
MIPUPOAOIOIB30BAHUS
Otsert 39. [la, noaxoaur.
3ananue 40 Kakue ocCHOBHbIE MOMEHTHI HEOOXOMMO YUHTHIBATh IPH COCTaBJIeHUH IUtaH-Tpaduka HUP?
OrtBet 40. IIponomKUTENBHOCT UCCIE0BAHUM, BUIBI UCCIEI0BAHNMN, KOTUYECTBO TOBTOPHOCTEH NPH MTPOBEIECHUH aHAIIN3A,
KOJIMYECTBO Pa0OTAIOMINX OJJHOBPEMEHHO B OJTHOM J1a00paTopruu
3ananue 41 Pazpaboraiite miaH-rpaduK HCCIeOBAaHUIN COEPKAHUS TSDKENBIX METAJUIOB B IIPO0aX MOBEPXHOCTHBIX BOJI (6
po0 BOJIBI) METOZIOM WHBEPCHOHHOH BOJILaMIIEPOMETPHH C YKa3aHUEM BPEMEHHBIX HHTEPBAJIOB (B JTHSX)
Ortser 41.

1. OO6o6mmenne GoHIOBBIX MATEPHAJIOB ITOJICBBIX UCCIICIOBAHUH, BBIOOP OOBEKTOB
HCCIEIOBAaHUN — 7 THEH;

[ToaroroBka 060pyaoBaHus JUist 0TOOPA MPOO BOJBI — 2 THS.

OT60p 11p0o0 BOBI B MOJIEBHIX YCIOBUIX — 2 JTHS.
JlabopaTopHo-aHanuTHUYECKHE uccienoBanus — 10 quei

O06paboTka pe3ynbTaToB — 3 JHSL.

ok~ own

3ananue 42. Pazpaboraiite ruiaH-rpadyK UCCIEIOBaHUI COepIKaHMs TSDKEIbIX METAIJIOB B TOYBEHHBIX 00pa3iax (6
00pas3IoB) METOJ0M WHBEPCHOHHOM BOJIbaMIICPOMETPHU
OTtBer 42
1. OOGoOuieHne GOHIOBBIX MATEPHAIIOB MOJIEBBIX HCCIEI0BAHNMN, BEIOOP OOBEKTOB
HCCIeIOBaHNN — 7 nHeil;
[MoaroroBka o6opyaoBanus Ajis 0TOOpa 00Opas3ioB — 1 JeHb.
Ot6op mpod 1ouBEI — 2-4 JHS.
JlabGopaTopHo-aHamuTH4YECKue ucciaenopanus — 20 maei
OO6paboTka pe3yabTaToB — 3 JAHS.

akrwn

Koa v HaumeHoBaHue komneTteHuuun: MNMK-4

MepeyeHb 3agaHu ANsA NPoBepPKu chopMUPOBAHHOCTU KOMMETEHLUN:
3aganue 1 Onpenenenne colepKaHus TSDKENBIX METAJUIOB B IOYBE OCYIIECTBIISAETCS:
a) MeTOI0M MHBEPCUOHHOI BOJIbTAMIIEPOMETPUH
0) merogoM xpoMoTorpadun
B) METOIIOM THTPUMETPHHU
') METOJIOM ITOTEHIIUOMETPUHU
3aganne 2 OnpeneneHne Mapraiia B IpUPOAHBIX BOAAX METOIOM HHBEPCHOHHOI BOIbTaMIIEpOMETPUH TpeOyeT
HCTIONb30BAHMS:
a) pabouYuX IEKTPOJIOB
0) 9JIEKTPOJIOB CPABHEHUS
B) BCIIOMOTaTENbHBIX 3JIEKTPOIOB
I) BceX BbllIeNlepeYncJIeHHbIX THIIOB
3apanue 3 CozeprkaHue MENOYHBIX U IET0YHO3EMENBHBIX METAJUIOB B [TOYBAX LIEJIECO00Pa3HO OCYIIECTBIATD:
a) MOTEHIIMOMETPHUYECKIM METOIOM
0) MeToToM aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPUH
B) MeTO/I0OM IJIAMEeHHO# ()oTOMeTPUH
T') XpOMOTOrpa(pHIECKHM METOJOM
3aganue 4 Ilpu otbope mpod Bo3ayxa KaKue YCIOBHUS BBICOTHI 0TOOpA M YCIOBHS BETpa HEOOXOJMMO yIUTHIBATE?
Ortger 4. [Ipo6ObI Bo3ryxa 0TOMPAIOT C BRICOTHI 2 METPA;
TOYKH HaOIrofeHuil oTOOpa MpoO pacroyararoT BAOJH HAlpaBiIeHWH MPeodiaJaronmux BETPOB (IO po3e
BETPOB).
3aganue S [Ipu otOope mpod BOABI M3 TOBEPXHOCTHBIX BOAHBIX 00HEKTOB, KAaKOH CTBOP OyIeT KOHTPOIBEHBIM?
Otser 5. IIpu orbope mpod BOABI M3 MOBEPXHOCTHBIX BOJHBIX MCTOYHMKOB KOHTPOJIBHBIA CTBOP pPacroiararoT
BBIIIIE TI0 TEUEHUIO PEKH, JIMOO HA COCEHUX MPUTOKAX, KOTOPBIE HE UCITBITHIBAIOT AHTPOIIOTEHHOT O BO3ICHCTBUSI.
3aganue 6 Uto Takoe KBapTOBaHHUE IPOO MOYBEI.
OTtBeT 6. KBapTOBaHHe - pHEM MEXaHUYECKOTO YCPETHEHHUS MPOOBI MOYBHI. M3MenbYeHHBIH TMOYBEHHBIH MaTepuai MOCie
TIIATETHLHOIO TIEPEMEIIMBAHMS PacloNaraloT Ha Oymare B BHIE KBaJpaTa M JIENAT JUArOHAJSIMHA Ha YETHIPE PAaBHOBEIHKHE
YyacTH. J[Be MPOTHBOIIONOKHBIE YacTH OepyT IS TATBHEHIIINX aHAIN30B
3apanue 7 Bam HE0OXOIMMO MOATOTOBUTH XJOpCEpPEOpSHBIE INMEKTPOABI ISl ONMPEACICHUS TSDKEMBIX MeTanmioB. Onummure
TIOPSAJIOK MX TTOJITOTOBKH U TIEPUOJMIHOCTH TIEPENOATOTOBKH.
Otsert 7. Ilepen paboToif KopIyc XjopcepeOpssHOro IeKTpoa 3anonHsercs: | M pacTBopom xyiopuaa Kanust (MCHOMb3yeTcs
IIMTPHL], UTOJIKA KOTOPOTO OIYCKAaeTCs J0 JTHA KOpITyca). DIEKTPO/ Mepe3anoHsIeTcsl He peke | pasa B HEAEIO.



3amanne 8 Bam HEoOXOIMMO OMpPEAENUTH TMapaMeTpbl BO3AyXa(TeMIlepaTypy, AaBICHHE M BIAKHOCTB) MpH OTOOpE Mpod
acCIUPaTOpOM B MPOU3BOJICTBEHHBIX YCIOBHAX. Bbl OymeTe HCIonb30BaTh

a) MeTeoMeTp

0) TepMoMeTp

B) TUTPOMETP

T') ICHXPOMETP
3apanue 9 /{151 OLEHKH TPOCTPAHCTBEHHOW AMHAMUKH TIJIOOPOJIHS TI0UB CIIEYET OTOMPAaTh:

a) pa3oBbIe MPOOBI

0) cMerranHbIe MPOObI

B) TOY€YHbIE MPOOBI

T') KOHTPACTHBIE MPOOBI
3amanue 10 [Ipu BEIOOpE MECTOMONOXKEHNUS TYHKTOB 0TOOpa Mpo0 M3 MOBEPXHOCTHOTO BOJHOT0 00BbEKTa HEOOXOUMO
YIUTHIBATb:

a) JIOCTYITHOCTh MECTa M YIAJIEHHOCTH OT JlabopaTtopun

0) TPYA0EMKOCTb

B) CTOMMOCTh OTOOpa U aHajM3a

r) BCe BbllIenepeyncieHHoe
3ananue 11KakHa3bpiBaeTCsl MECTO Ha BOJOEME WITH BOIOTOKE, B KOTOPOM TPOM3BOASIT KOMIUIEKC PaboT JUIsl TIOydeHUsI
JIAHHBIX O COCTaBE M CBOWCTBAX BOJBI?
Orteet 11 IlyHkT HaOMROIEHUS
3amanue 12 J{ns orOopa npob MOYBBI HE UCTIONB3YETCS

a) Oyp-1IpoOOOTOOPHUK

0) norrata

B) MMHUEHT

T') HOX
3ananue 13 [Touemy nouBeHHbIE 00pa3bl HEOOXOAUMO OTOMPATh B TKAHEBBIE MEIIOYKH, €CJIM TPAHCIIOPTHPOBKA 3alMeET
JUTTENBHBIN Tiepuon’?
Ortget 13 OT0O0p Mpo0 B TKAHEBBIE MELIOYKH ITO3BOJISIET COXPAHUTh ECTECTBEHHYIO BJIQXKHOCTh 00pa3iia pU OTHOCHTEILHO
MIOCTOSHHOW MHUKPOOHOJIOTMYECKON aKTHBHOCTH, TEM CaMbIM COAEPIKaHHE ONPEASIIACMbIX HJICMEHTOB MU BEILECTB
MOZIEPKHUBAETCS HA OTHOCHTENIBHO CTaOMIIBHOM YPOBHE
3apanue 14 Ot6op npob atMochepHoro Bo3ayxa Ha 3albUICHHOCTb OCYILIECTBIISIETCS:

a) aCIMPaIOHHBIM METOIOM

0) rpaBUTAITMOHHBIM METOIOM

B) 0TOOpOM TIPOO B COCYIBI

I) METO0M KOHIIEHTPHPOBAHUSA HA PUIbTPAX
3ananue 15. Bam He0OX0MMO OCYILIECTBUTH OTOOP MPOOBI MOYBKI ISl ONPENEICHNUS CONIEP KaHUS TSDKEbIX MeTaioB. C
KaKoii TJ1yOUHBI BBl OyIeT OTOMPATh MIOYBEHHBIE 00PA3Ibl U B KAKOM KOJIMYECTBE JJIsl KaXKI0W POObI?
OtBet 15/]5151 KOHTPOIIA 3arpsA3HEHKS MOBEPXHOCTHO PACHPEACIAIOIINMUCS BEIIECTBAMH - HE()Th, HEPTEIIPOLYKTHL, TKEIIbIS
METaJIIBI U JIp. - TOYEUHBIE TPOOLI 0TOUPAIOT MOCI0iHO ¢ rryouHb 0 - 5 1 5 - 20 cM maccoii He 6onee 200 T KaxasL.
3aganue 16 Bam HeoOXomumMo 0ToOpaTh MPOOBI BOJIbI M3 MOBEPXHOCTHBIX BOAHBIX 00bekTOB. Kakue aeiicTBus Ha0
3aIUIaHUPOBATh, YTO OBl PE3YAbTAThI OBLIHM JOCTOBEPHBIMU?
OrtBert 16 3apanee 3aruiaHUPOBaTh (POHOBBII YHACTOK, BBIIIE 110 TEYCHUIO, IPUMEHSTh CHIEIUANIbHBIC TPOOOOTOOPHHKH,
0oTo0paTh JOCTaTOYHBIN 00BEM MPOOHI, He JOIYCTHTh MEPEKPECTHOTO 3aTPA3HEHHS
3apanue 17 OmummTe npouexypy KOHCEpBaIU MTPOOBI BOABI IIPU ONIPEASICHUH CONSPIKAHMUS TSDKEIBIX METaIJIOB
OtBet 17 B mpoby mobassercst KOHIIEHTPUPOBAaHHAS a30THASI WM COJISTHASI KUCIIOTa U3 pacdera 3 Mil Ha 11 Bogpl. XpaHUTCA
mpoba B XOIOMUIBHUKE IPH Temuepatype +4°C.
3ananue 18 [pu ananusze atMochepHOro Bo3ayxa HaMOOIIEe YacTO UCIONb3YOTCS:

a) GoTOMeTPBI H CIEKTPO(POTOMETPHI

0) TOTEHITNOMETPUUIECKIE TPHUOOPHI

B) KyJIOHOMEPHI

I') KATHOHHO-OOMEHHbIE KOJIOHKH
3amanue 19 OCHOBHEIMU TIpEUMYIIIECTBaMU aHamm3aTopa Ta-Lab mpu onpeeneHnu TsHKENBIX METAIIIOB TIEPET aTOMHO-
a0CcOpOLIMOHHOM CIIEKTPOMETPHUEH SIBIISTIOTCS

a) MPOCTOTA BHIMTOIHEHMS aHAJ3a

0) BBICOKasi 9yBCTBUTEILHOCTh

B) HU3Kast ce0ECTOMMOCTD OIPEICIICHHUS,

I') Bce BbILIeNnepevyncaeHHoe
3ananue 20 Bo3morkHo 11 ripu pabore Ha Qorokonopumerpe KOK-3KM BricTaBisaTh CBETOGUIBTP 1O JUTMHE BOJIHEI, B
3aBUCUMOCTH OT OIpeeIsIeMOoro nokasarens?
OtBet 20 la, BO3MOXHO
3apanue 21 [Ipu padore Ha POKe nepBbIM ITaNOM aHAIN3A TTOTYYCHHBIX PE3yJIbTATOB SBISCTCS



a) MOCTpoeHue KATUOPOBOYHOr 0 rpadguka

0) mocTpoeHue rpaduka perpecCHOHHON 3aBUCUMOCTH

B) MOCTpOCHHE rpaduKa pacipe/eieHus pe3yIbTaToB

T) IIOCTPOCHUE TUATPAMMBI PE3YJIbTATOB

3amanmue 22 [Ipu BHIOIHSHUH ONPENETICHHS COEPIKAHUS IyMyca B TOYBaX HEOOXOUMO B3STh HABECKY C TOUHOCTBIO JI0
coThIX rpamMma. Kakue Bechl Bbl OyIIeT HCIOIb30BATH?

a) aHAJIUTHYECKHe

0) TeXHUYCCKHE

B) OBITOBBIE

T') BECHI C TUCKPETHBIM OTYETHBIM YCTPOHCTBOM

3amanue 23 Bbl onpenensiete 3aNbUICHHOCTD BO3/yXa B ayJJUTOPUH IPABUMETPHYECKIM MeTonoM. Kakue Bechl Bbl OyieTe
HCIIONB30BaTh U MoueMy?

OrtBet 23 [ly1a onpeenicHus 3abUICHHOCTH BO3IyXa MBI B3BEIIMBAeM (IUIBTP JO MPOKAYKH BO3yXa U mocie. PasHuia B
BECaxX COCTABIISACT THICAYHBIC U ACCATUTHICSYHBIC TOJIH rpaMMa. [103ToMy MBI Bceria UCIoIb3yeM BBICOKOTOUHBIC
AQHAJTUTHYCCKHUE BECHI.

3aganne 24 Bam HEOOXOAMMO ONPEACTUTh TPOGHUIHLHOE paCpeICICHUE 3arPS3HAIONINX BEIIECTB B MouBe. [10uBeHHbBIC
00pas3Ibl ¢ KaKoi NIyOHHBI BRI Oy/IeTe OTOMPATH JIJIs AaHAJTMTHYCCKUX UCCIICIOBAHUN?

OtBer 24 [1n151 Havana HaJ0 YCTAHOBUTH I'€HETHYECKUH THIT MO4BBI. OT 3TOro OyneT 3aBUCETh CTpoeHHe NMPOHII U TI1yOnHa
3aJieraHus BceX TeHeTHYECKUX TOpr30HTOB. [10TOM Haz0 3aI0’KUTh TTOIHONPO(MIBHBIN pa3pe3 U 0TOOpaTh MOYBEHHBIE
00pa3ILbl U3 BceX TeHETHYECKUX TOPU3OHTOB, BKIIIOYAsi MATEPHHCKYIO TIOPOAY.
3ananue 25 Bam nmocraBuim 3a51ady - ONpPEAEIUTh CTENIEHb aHTPOIIOT€HHOW PE0OPa30BaHHOCTH MIOYUB OIPEAEICHHOM
Tepputopuu. C dero Hajio HayaTh?
Otget 25 CreneHb aHTPONOreHHOH NPe0OPa30BaHHOCTH MOYB ONPEEISIETCS IPU CPABHEHHHU C UX €CTECTBEHHBIMH aHAJIOraMH
(mox necoM, enuHHbIE yyacTky, ouBsl B penenax OOIIT). [Tostomy HayaTh cienyeT ¢ HOMCKOM (POHOBOTO y4acTKa C
AHAJIOTNYHBIMU I10YBAM.
3aganue 34
AHanuTUdecKue onepaluu co cpeaHumu Haseckamu npod (10 — 102 1) u co cpeaHuM 00HEMOM aHAIM3UPYEMBIX PACTBOPOB
(okomo 1 mit) oTHOCATCS K
a) MaKpoaHaJIN3y
6) MHKpOaHAIU3Y
B) YIbTPaMHUKPOAHAINU3Y
') HAaHOAHAJIU3Y
3ananue 35
O kakoMm Merozme HAET peub: «MeTox OCHOBaH Ha CIIOCOOHOCTH pa3felsieMbIX BEIIECTB O0pa30BBIBATH MaTIOPACTBOPHMBIC
COEIMHEHUS ¢ Pa3IMYHBIMU IPOU3BEACHUSAMU PACTBOPHMOCTIN!
a) MOTEHIIMOMETPHUS
0) BOJIbTAMIIEPOMETPHS
B) XpomaTtorpadusi
T') CHEKTPOCKOIIHS
3ananue 36 Kakue npo6ooTOOPHHUKH BO3/yXa HCIOJIB3YIOT IKOJIOTH Ha BbIe3/1ax?
OtBet 36 Pyunsie, BoAsHbIE, 2IIEKTPOMEXaHUIECKHUE aCIIUPATOPHL.
3apanue 37 Kak npuroroButs 50 mi 10% NaOH?
Oteer 37 5 r NaOH pactBoputs B 50 M1 H,0O
3aganue 38 Omumure anroput™ omnpenenerns pH Boxsr Ha moteHomerpe UTAH
OrtBet 38 BriOpaTs MeTOnuKy onpeneseHns Ha PHOope.
[IpoBepuTh rpagyupoBKy mpudopa mo 0yhepHOMY pacTBOpY.
Omnpenenuts pH poOBI BOIEL
3ananue 39
l'azoananuzarop —3to0 :
a) mpudop A M3MepeHusi KOHIEHTPAIH BPeIHbIX BelllecTB B aTMochepe
0) ipuOOp /IS KCCIEeIOBAHMS TTOYB
B) TIpUOOp LTSI OIpeIeNIeHIs] Ka4eCTBa BOIbI
T') IprOOp /IS OIpe/IelIeHus] Ka4eCTBa MTPOIYKTOB
3ananue 40
[pu ocymecTBneHnA 0TOOPa MPOd aTMOCPEPHOTO BO3IyXa HEOOXOIMMO MPUBECTH PACUETHI K CTAHJAPTHBIM YCIOBHSIM. [Iis
3TOr0 HEOOXOAUMO:
a) ONpeAeIUTh reorpauueckoe MeCTOMONIOKEHIE
0) ompeneanTh TEMIIEPATYPY, JaBJIEHNE U BJIAKHOCTH BO3IyXa
B) OIIPENENUTh 00BEM aCTUPHPYEMOr0 BO3yXa
r) caenats GPSnpuBs3Ky
3ananue 41
JIO0CTOMHCTBO 3TOr0 METO/a — BO3MOXKHOCTH MPOBE/ICHHSI aHAIN3a B TIOJIEBBIX YCIOBUSX!
a) MOTeHIHOMeTPHUsl



0) BOJIBTAMITEPOMETPHS

B) XpomaTorpadus

T') KATHOHHO-aHNUOHHBIE KOJIOHKH

3aganne 42

OmpeneneHne Cyxoro ocrtarka B BOA€ OCHOBAHO Ha HCIIOJIb30BAHHU:
a) CIEKTPAIBEHBIX METOJIOB

6) xpomarorpaduu

B) rPaBMMETPHYECKHX METOI0B

') MHOTO30HAJIbHON ChEMKH

KpMTepMM M LWKanbl OUeHUBaHNA 3a4aHUN ANA OLEeHKN Cd)OpMVIpOBaHHOCTVI KOMMeTEeHLNI:
[ns oueHnBaHNA BbINOMHEHUS 3a4aHWU ncnonb3yeTcd OannbHas wWkana:
1) 3aKpbIThle 3agaHna (TECTOBbLIE, CPEAHU YPOBEHL CITOXKHOCTH):

e 1 6ann — ykasaH BepHbIV OTBET;
e (0 6annoB — ykasaH HeEBEpPHbI OTBET, B TOM YMCIE YaCTUYHO.

2) OTKpbIThblE 3a4aHUS (TECTOBbIE, MOBbILLUEHHbI YPOBEHb CITOXHOCTH):
e 2 Ganna — ykasaH BepHbI OTBET;
e (0 6annoB — ykasaH HeBEpPHbI OTBET, B TOM YMCIE YaCTUYHO.

3) OTKpbITbIE 3adaHUs (MUHU-KEWCbI, CPEAHUN YPOBEHb CMOXHOCTH):
e 5 OannoB — 3agjaHue BbIMOSIHEHO BEpPHO (NOslydeH npaBwUSibHbIN OTBET, 06OCHOBaH
(aprymeHTUpoBaH) xo[, BbINONHEHNS (Npy HEOBXOANMOCTW));
e 2 Oanna — BbINOMHEHME 3a4aHnsa COOAEPXUT He3HaunTemnbHble OWNbKKM, HO NpuBEaeH
NpPaBunbHbLIN  XO4 pPacCYyXOEHUU, WM NoJsiydeH BepHbIN OTBET, HO OTCYTCTBYeT
oboCHOBaHMe xofa ero BbIMOfHEHUs (ecnu OHO OblNno HeobxoanMbIM), WK 3adaHue
BbIMNOSIHEHO HE MOSIHOCTbID, HO MOSTlyYEeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaThl,
oTpaxarollune npaBUMbHOCTbL XO4a BLINOMHEHUA 3aaHus, UNW, B crnyyvyae ecnu 3agjaHue

COCTOUT U3 BbINOJIHEHNA HECKOJTIbKUX I'IO,EI,3a)J,aHVIl7I, 50% KOTOPbIX BbIMOJIHEHO BEPHO,
0 6annoB — 3agaHne He BbINOMTHEHO UMW BbINOSTIHEHO HEBEPHO (X0 BbINOSTHEHWUST OLUMBOYEH U coaepXuT rpybbie
OLUNBKN, 3HAYNTENBHO BNUAIOLLME HA JaNnbHENLLEEe ee N3yyYeHue).
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