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1 HOACHUTEJBbHASA 3AIIMCKA

1.1 Bujx npakTHKH: TPOU3BOJICTBECHHAS.

1.2 Tun npakTHKH: TEXHOJIOTHYECKAs MTPAKTUKA.

1.3 Heab u 32124 NPAKTHKH:

Leabp nMpou3BoOCTBEHHON NMPAKTHKHU: COACHCTBOBATH MOTYYCHHIO MPO(ecCHOHATBHBIX
YMEHHI M ombITa NpodecCHOHANBHON NEeATENIbHOCTH OaKallaBpOB HAMpaBiCHHs MOITOTOBKU
«Xumust», TpouITh « AHAUTUTHYCCKAST XUMUS.

3ajaum Npon3BOJACTBEHHOM NMPAKTUKH:

® aHaIN3 JESATEeNIbHOCTU OpraHu3aluuu — 0a3bl MPaKTUKU, BKIIOYAIOIIUN H3yYeHHE €€ MUCCHH,
3a/1a4 YKOHOMHYECKOUN JEesTEIbHOCTH, OPraHU3AlIMOHHON CTPYKTYPbl, XUMUUYECKHUX MPOLIEC-
COB;

® U3Y4YCHHE OCHOBHBIX TEXHOJIOTHMUECKUX MPOIIECCOB;

® IIpPOBEJCHNE HEOOXOIMMBIX AaHATMTUYECKHX PACUETOB U BBISIBICHHWE OCHOBHBIX HAIpaBJie-
HUU TTOBBIIICHUS 3(PHEKTUBHOCTH XUMHUUECKOU JIEATETbHOCTH;

® BBINIOJIHEHUE 3aJJaHUs 110 TIPAKTUKE.

1.4 TlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MPU MPOXOKAEHUN PAKTUKH,
COOTHECEHHBIX € IVIAHUPYEMbIMH pe3yJbTaTamu ocBoenusi OOIL:

[Ipouiecc mpoxoxkaA€HUS MPOU3BOICTBEHHON (TEXHOJIOTMYECKON ) MPAaKTUKK HAMPaBJICH Ha
(OpMUPOBAHUE U PA3BUTHE YHUBEPCANLHBIX KOMNEMEHYUIL:

- YK-1 CnocobeH ocymecTBIsITh OUCK, KPUTUYECKUIN aHAIU3 U CUHTE3 MH(popmanuu,
MPUMEHSATh CUCTEMHBIM MOAXOJ /IS PEUICHUs MOCTAaBIEHHBIX 3a7a4, HHIUKATOPaMHU JTOCTHKE-
HUSL KOTOPOU SIBIISETCS:

VYK-1.1. Ananuzupyer 3a1auy, BbIJEIsAs €€ 0a30Bble COCTABIISIOLINE;

YK-1.2. Onpenenser, UHTEPOPETUPYET U paHXUpyeT WH(OpMaIUio, TpeOyeMyro s
pelLIeHHs TOCTAaBIICHHOM 3a/1a4u;

VYK-1.3. OcymiecTBiser mMouck MH(GpOpMaMK AN PelieHus, MOCTaBIEHHOW 3a/Jayu MO
Pa3IMYHBIM THIIaM 3aIllPOCOB;

VYK-1.4. IIpu o6paboTke MHPOpMaLUU oTIMYaeT (PakTbl OT MHEHMH, MHTEpHpeTalui,
OIICHOK, (popMUpYyeT COOCTBEHHBbIE MHEHUS M CYKJICHHS, apTYMEHTHUPYET CBOU BBIBOJIBI U TOUKY
3peHusi, B TOM YHCIE ¢ IpUMeHeHneM (pruiiocockoro NOHATUHHOTO anmapara;

VYK-1.5. PaccmarpuBaer u npejuiaraeT BO3MOXHBIE BAPUAHTHI PEIIECHUs MOCTaBICHHOMN
3a/1auu, OLIEHUBAas UX JOCTOMHCTBA U HEJIOCTATKU;

- YK-2 CrocoGeH ompenensaTh Kpyr 3ajilad B paMKax IMOCTABJICHHOHN IEH U BBHIOMPATH
ONTUMAJBHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 NEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
pPecypcoB U OTpaHUYEHUN, UHIUKATOPAMU JOCTHKEHHUSI KOTOPOU SIBJISIETCSI:

VK-2.1. Onpenensier Kpyr 3aJady B paMKax MOCTaBICHHOM €M, OINPEAENSIeT CBS3HU
MEXTy HAMH;

VYK-2.2. Tlpemmaraer cmocoObl pemieHUs TIOCTaBICHHBIX 3aJad W OXKUJAEMbIe
PE3YIbTAThI;, OIIEHUBAET MPEJIIOKEHHBIE CTIOCOOBI C TOUKHU 3PEHUSI COOTBETCTBUS I1EJTH TIPOEKTA;

VK-2.3. Ilnanupyer peanuzaluio 3a7ady B 30HE CBOEM OTBETCTBEHHOCTH C YY€TOM
MMEIOIINXCS PECYPCOB U OTPAHUUYEHUH, JEUCTBYIOIINX MMPABOBBIX HOPM;

VK-2.4 BeimonHser 3aiadyd B 30HE CBOEM OTBETCTBEHHOCTH B COOTBETCTBUHU C
3aIIaHUPOBAHHBIMU PE3yJbTaTaMUd U TOYKAMH KOHTPOJISI, TIPH HEOOXOJIUMOCTH KOPPEKTHPYET
CIIOoCcOOBI pelIeHus 3a/1a4;

VK-2.5. [IlpencraBnsier pe3yibTarbl MPOEKTa, MpPeAJIaraeT BO3MOKHOCTH — MX
MCTIONIb30BaHUs U/WJIH COBEPIIICHCTBOBAHNS,

- YK-3 CriocoOGeH OCYIIECTRIIATh COIMAIbHOE B3aUMOJICHCTBUE M PEATM30BBIBATH CBOIO
pOJIb B KOMaH i€ CIIOCOOHOCTHIO UCITOJIb30BaTh OCHOBBI MPABOBBIX 3HAHUH B Pa3NUYHBIX chepax
KHU3HEACSITSIbHOCTH, MHAUKATOPAMH TOCTHXKEHUS] KOTOPOM SBISETCS:
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VYK-3.1. Onpenensier CBOIO poJib B COI[MATILHOM B3aMMOACHUCTBUHM U KOMaHIHOM padore,
UCXO0J U3 CTPATErM COTPYAHUUYECTBA AJIS TIOCTUKEHUS IOCTaBIEHHON 1IeNy;

VK-3.2. Ilpu peanusanuu CBOCH pOJIM B COLUAIBHOM B3aUMOJICHCTBUM M KOMAaHIHOMN
paboTe yuuThIBa€T OCOOEHHOCTH ITOBEICHUS U UHTEPECHI JPYTUX YYACTHUKOB;

VK-3.3. AHanu3upyeT BO3MOXXHBIE TOCIEACTBHUS JIMYHBIX JCHCTBHIA B COIMATHLHOM
B3aUMOJICHICTBUM M KOMaHJHOW paboTe, U € YYETOM OJTOr0 CTPOUT MNPOJYKTHBHOE
B3aMMOJICIICTBHE B KOJUIEKTUBE;

VYK-3.4. OcymectBisier oOMeH wuHGOpMaIMel, 3HAHUSAMH W OIBITOM C WICHAMH
KOMaH/1bl; OLICHUBAET UAECU JPYTUX YWIEHOB KOMAH/bI Ul JOCTUKEHUS IOCTaBICHHOM 1IEIN;

VK-3.5. CoOntomaeT HOpMBI M YCTaHOBJIEHHBIE NpaBWJIa KOMaHAHOM paboOThl; HeceT
JIMYHYIO OTBETCTBEHHOCTb 32 PE3YJIbTaT;

obwenpogheccuonanbHvIX KOMnemeHyulL.

- OIIK-1 CriocobeH aHanu3upoBaTh U MHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKHX JKC-
NEPUMEHTOB, HAOIIOJCHUH U U3MEPEHUN, MHIUKATOPAMHU JOCTHKEHHSI KOTOPOH SIBJISETCS:

OIIK-1.1. CucremaTu3upyer U aHAJIU3UPYET PE3yIbTaThl XUMHUUYECKUX SKCIIEPUMEHTOB,
HaOJr01eHu, N3MEpEeHuHl, a TaK)Ke pPe3yJIbTaThl paCU€TOB CBOMCTB BEILIECTB U MaTEpHAJIOB;

OIIK-1.2. Tlpeanaraer MHTEpHIpETALMIO PE3yJIbTaTOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKUX pabOT C HCMOJb30BAHUEM TEOPETUYECKUX OCHOB TPAJUIMOHHBIX U
HOBBIX Pa3JIeJI0B XUMUH;

OIIK-1.3. @opmynupyeT 3akJIIO4YeHHs M BbIBOJBl 10 pe3yjbTaTaM aHajlIu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCU€THO-TEOPETUUYECKUX padoT
XMMHUYECKON HalpaBJIeHHOCTH;

- OIIK-2 CniocoGeH mpoBOIUTH € COOIIOACHNEM HOPM TEXHHUKH 0€30MacHOCTH XUMHUYe-
CKUH SKCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3yUYeHHe CTPYKTYphl U CBOMCTB BEILIECTB U MaTe-
pHUaNoB, UCCIIEOBAHNE, UHANKATOPAMH JTIOCTHKEHUSI KOTOPOU SIBIISETCS:

OIIK-2.1. PaGoTtaeT ¢ XMMHYECKUMH BEIIECTBAMHU C COOJIIOJICHUEM HOPM TEXHUKHU
0€30I1aCHOCTH;

OIIK-2.3. IIpoBOIMT CTaHIApPTHBIE OINEpalMH Ul ONPEINEIECHHUS XHUMHYECKOTO U
(da30BOro coctaBa BEIIECTB U MaTEpUAIOB HA X OCHOBE;

OIIK-2.4. IIpoBoguT ucClI€OBaHUsI CBOMCTB BEUIECTB U MATEPHAIIOB C UCIIOJIb30BAHUEM
CEepUIHOTO HAyYHOT0 000PY0OBaHMUS;

- OIIK-3 CnocobGeH NpHUMEHSATh PacueTHO-TEOPETHUECKHE METOJbl JUIl H3y4eHUs
CBOICTB BEUIECTB U MPOIIECCOB C UX YYACTHEM C MCIIOJIb30BAaHUEM COBPEMEHHOM BBIUMCIUTENb-
HOW TEXHMKH, UHIUKATOPaMU JOCTH)KEHUSI KOTOPOU ABIISETCS:

OIIK-3.1. IlpumeHsieT TeopeTH4YecKHue M MOJYyIMIMPUYECKHE MOJEIH IpH PEIIeHUun
3a/1a4 XUMUYECKOW HAIIPaBJIEHHOCTH;

OIIK-3.2. Wcnonp3yeT CTaHAApPTHOE MPOrpaMMHOE OOeclieueHre MpU PEelIeHUU 3ajad
XMMHUYECKON HalpaBIECHHOCTH;

- OIIK-4 CnocobeH miaHupoBaTh paboThl XUMUYECKON HAINlPaBI€HHOCTH, 00pabaThIBaTh
U UHTEPIPETUPOBATh INOJYUYEHHBIE PE3YJIBTATHl C HMCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUN U
MPAKTUYECKUX HAaBBIKOB PEIIEHUs MaTeMaTHUYeCKUX U (PU3MUECKUX 3aJay, UHAUKATOpaMH J0-
CTH>KEHHUS KOTOPOU ABIISETCS:

OIIK-4.1. Hcnone3yer Oa3o0Bble 3HaHHS B 00JAaCTH MaTeMaTHMKd W (PU3UKU TpU
IUITAHUPOBAHUU PA0OT XUMHUYECKOHM HAIIPaBIEHHOCTH;

OIIK-4.2. OGOpabarpiBaeT JaHHBIE C WCIOJB30BAHUEM CTaHJIAPTHBIX CIIOCOOOB
anIpoOKCHMAllUU YUCIIEHHBIX XapaKTEPUCTHK;

OIIK-4.3. UnaTepripeTupyeT pe3yabTaThl XUMUYECKUX HAOIIOJCHUA C WCIOH30BaHUEM
(U3MUECKUX 3aKOHOB U MPEACTABICHUH;

- OIIK-5 CnocobeH MOHMMATh MPUHIMIBI PAOOTHI COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJIOTUH M MCIIOJIb30BaTh UX AJISl pEIIeHUs 3a1a4 NpoecCHOHANbHOM IesITeIbHOCTH, UHIU-
KaTopaMM JOCTH>KEHUSI KOTOPOU SBJISIETCS:
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OIIK-5.1. HNmeer HeoOXOonuWMBbIE 3HAHHMA B LIMPOKOM CIEKTPE COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOIOTUH;

OIIK-5.2. Cnocobern BbIOpaTh HMH(OPMAIIMOHHYIO  TEXHOJOTHIO  a/ICKBATHYIO
HOCTaBJIEHHON IIpodecCHOHaNbHOM 3a/1a4H;

OIIK 5.3. Bpameer HaBbIKAMH TNPUMEHEHHUS COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH JUIs peleHus 3ajad IpopecCuOHaNbHON 1€ TebHOCTH.

- OIIK-6 CriocoOeH mpeacTaBlsATh Pe3ybTaThl CBOCH paOdOThl B YCTHOW UM MUCHMEHHON
dopMe B COOTBETCTBMM C HOpPMamM U IpaBWJIaMH, HPUHATBIMH B HPO(PEecCHOHATBHOM
C000111eCTBE, MHANKATOPAMU JOCTUKEHHUS KOTOPOH SIBISETCS:

OIIK-6.1. [IpeacraBnsieT pe3yabTaThl padOTH B BUAC OTYETA IO CTaHIApTHOW (popme Ha
PYCCKOM SI3BIKE;

OIIK-6-2. [IlpencraBiser wuHOpPMAIMIO XUMHYECKOTO COACPKAaHUS C  YYCTOM
TpeGoBaHuit OMOIMOrpadUIecKoil KyIbTypHI;

OIIK-6.4. '0OTOBUT Npe3eHTalUI0 M0 TeMe padoThl U IMPEJCTABISAET €€ Ha PYCCKOM U
aHTJIUICKOM SI3BIKAX;

npogheccuonanbHbvIX KoMnemeHyull.

- IIK-4 Crioco6eH pemats TEXHOJIOTUYECKHE 33/1a4H, TIOCTABJICHHBIE CIEIIHAINCTOM 00-
Jee BBICOKOW KBaIM(UKALMU, U BbIOMPATh TEXHUYECKUE CPEJCTBA M METO/bl UX MCIBITAaHUIA,
MHAMKATOPaMH JIOCTH)KEHUSI KOTOPOU SIBJISIETCS:

I1K-4.1. IIpoBOIUT MOUCK M CUCTEMATHU3ALMI0 HHPOPMALUU AJIs BBIOOpa ONTUMAIbHbIX
METO/I0B ¥ METOJIMK CHHTE3a M XapaKTepru3aluuu (PyHKIMOHAIBHOTO MaTepualia (BemecTna);

I1K-4.2. OcymecTBisieT 1oJ00p BEIIEeCTB U BbIOOp ONTHUMAbHBIX YCIOBUN AJISI CHUHTE3a
(yHKIMOHAIBFHOTO MaTepHraa (BeIecTBa);

I1K-4.3. TIpoBoauT XapaKTepU3alUI0 MOJYyYEHHOIO (YHKIIMOHAJIBHOIO MaTepuaia
(BemiecTBa) (PU3MKO-XMMHUYECKUMHU METOJaMH C HCIOJIb30BAHMEM THUIIOBOIO HAy4YHOTO
000pyaOBaHNUS;

- IK-5 CniocoGeH ocymiecTBIsTh KOHTPOJIb Ka4eCTBA ChIPhsl, KOMIIOHEHTOB U BBIITYCKa-
€MOH MPOJYKIIMHA XUMHUYECKOT0 Ha3HAuYEHUs 0]l pyKOBOACTBOM CIELHUAIUCTOB O0Jiee BBICOKOM
KBaJIM(DUKALIMY, UHAUKATOPaAMH TOCTHXKEHUSI KOTOPOU SIBIISIETCS:

I1IK-5.1. BpiOupaer MeToabl U CpEeACTBa KOHTPOJS KadecTBA, ChIPbs, KOMIIOHEHTOB U
BBIIIYCKA€MON  TNpPOIYKUIMH XUMHUYECKOrO0 HA3HAYeHMs] Ha COOTBETCTBHE TpeOyemoil
HOPMAaTHUBHOM JJOKyMEHTAIUH;

[IK-5.2. BelmonHseTr craHgapTHbIE OINEpalyy Ha TUIOBOM OOOpYIOBaHUM JUIs
XapaKTEPUCTUKU CBIPbSI, IPOMEKYTOYHON U KOHEUYHOU MPOLYKIIMM XUMHUYECKOIO TPOU3BO/ICTBA;

[IK-5.3. CocraBisieT NpPOTOKOJbI HUCHBITAHUI, OTYETHI O BBIOJHEHHOW paboTe IO
3aJjaHHOH Qopme;

[IK-5.4. OcymiecTBinsieT KOHTPOJIb TOYHOCTH AHAIUTUYECKOTrO OOOpYJOBaHUS Ha
COOTBETCTBHUE TPeOyeMOil HOpPMATUBHOM JOKYMEHTAIUH.

1.5 Mecto npaktuku B ctpykrype OOII:

ITpon3BoacTBEeHHAs (TEXHOJOTMYECKas) MpaKTHKAa OO0A3aTENIbHBIM BHJOM Y4YeOHBIX
3aHATUN OakanaBpa, HETOCPEICTBEHHO OPHUEHTHUPOBAHHBIX Ha IMOIy4YeHHE MpodeccHOoHaTbHBIX
YMEHHUH U OombITa MPO(hecCHOHATLHON JIeATEIbHOCTH.

[IpousBoncTBeHHass (TeXHOJOTMYecKasi) MpaKTUKa SBIsIETCS O005S3aTeNbHON YacThiO
OCHOBHOHM o00OpazoBatenbHOi nporpamMMel (OOII) Beicuiero o6pa3oBaHHs MO HAMPaBICHUIO
noarotoBku 04.03.01 «Xwumus» (ypoBeHb OakanaBpuara), BXOAWT B biok 2 — «IIpakTukm»:
b2.0.01(II).

Ona Oasupyercss Ha nucuUIUIMHAX Onoka bl, ABISAsCh pe3ynbTaToM NPaKTHYECKOTrO
OpUMEHEeHHs 3HaHUH 1o aucuuiuiiHaMm: «Heopranmdeckas XUMHA», « AHATUTHYECKAST XUMUS»,
«Opranuyeckas XUMHsD», «XUMUYECKass TEXHOJIOTUsm», «PU3MUECKue METO/AbI UCCIEI0BaHMs B
XUMHR», «Xpomarorpadpudyeckue MeEToAbl aHaiam3a», «OxpaHa TpyAa B XUMHUYECKUX



1abopaTopusax», « XMMHUECKUE METOJIbI KOHTPOJIS KauecTBa OOBEKTOB OKPY)KAIOLIEH Cpeasl» U

Ap.

1.6 Cnioco0 u popma npoBegeHUsI NPAKTHKH:

Cnoco0 npoBeneHust
. CTalMOHapHasi;
. BEIE3IHAS.

(I)Oprl NMpoBE€ACHUS NMPAKTUKHA

. JUCKPETHO, ITyTEeM BbIJICJICHHS B KaJeHIApHOM Y4eOHOM rpaduke HepepbIBHOTO

nepuo/ia yaeOHOro BpEMEHH ISl JAHHOTO BUIA MPAKTHKHU.

1.7 O6beM mpakTHKH: OO0IIas TPYJOEMKOCTh IMPOU3BOJICTBEHHON (TEXHOJOTHYECKOM)

MPaKTUKH COCTABIIAET
6 3a4eTHHIX enuHuIl, 216 4.

2 CTPYKTYPA IPAKTUKU U EE COJEPKAHUE

[IpakTuka npoBoauTcs B 6 ceMeCTpe U 3aKaHUMBAETCS BBHICTABJIEHUEM 3a4€Ta C OLIEHKOM.

5 5
s | ¢ | Z
HaumeHnoBanue 3tamna 2 - 5 s
Ne NPaKTUKH/COICPIKAHKE Z § % S Busr pador
JTana = E £ &
JTarna NpakTUKU g < g =
M = z
™ O
1 Opranu3anuoHHbII 4 2 2
(0,111) | (0,055) (0,055)
[ToaroroBUTENBHBIM 2 2 Odopmnenue
aTarn (0,055) (0,055) COITPOBOIUTEIILHBIX
JIOKYMEHTOB
WHucTpykTax no 2 2 - CobecenoBanue,
texuuke 6e3onmacuoctu | (0,055) | (0,055) TIOJIIIMCH B KypHaJIe
UHCTPYKTaxa 1o
TEXHUKE 0€30IaCHOCTH
2 OcHoBHOI1 210 - 210
(5,83) (5,83)
TexHoornueckas 196 - 196 Otuer
MPAaKTHUKA Ha (5,444) (5,44) JlHeBHUK
PEIIPUATHSIX T.
bnarosemieHcka u
AMypcko# obmactu
COop akTuuecKoro u 4 - 4 Otyer
JTUTEPATypPHOTO (0,111) (0,111)
MaTepuasa
O6paboTka u 4 - 4 OTtyer
CUCTeMAaTH3aIIHS (0,111) (0,111)
(haKTUIECKOTO
MaTepuasa
O6paboTka u 4 - 4 Otyer
CHCTEMaTH3aIns (0,111) (0,111)
JUTEPATyPHOTO

MaTepuaia




IToaroroska oT4yeTHON 2 - 2 Otuer
JTOKYMCHTAIIUU U (0,055) (0,055) JlHeBHUK
JOKJIaJa Ha VY CTHEIN TOKIaa
KOH(EpEHIHIO
3 3aKJII0YNTEIbHBIH 2 2 -

(0,055) | (0,055)
Kondepenmms 2 2 - VY CTHBIN TOKIa

(0,055) | (0,055) 3a4eT ¢ OICHKOM
Hroro 216 4 212

(6) (0,111) (4,33)

3METOAUYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JIAA CTYAEHTOB IIPU
HPOXOXIEHUU ITPAKTUKHN

3a Mecsl OO0 NPOBEACHHUS IPOU3BOJICTBEHHOM (TEXHOJOTMYECKOW) MPAKTUKH MEXKAY
PYKOBOJUTENIEM OpraHM3aliy, Ha 0a3e KOTOPOW MPOXOoauT mpaktuka u pekropom ®I'bOY BO
COCTaBJISIETCSl U MOJIKUCHIBAETCS JIOTOBOP U COBMECTHBIM pabouuii rpaduk (I1aH) MpoBeIEHUs
npou3BocTBeHHOU pakTuku ([Ipunoxenue 4).

B Hauvane npou3BOJCTBEHHON MPAKTUKU CTYAEHTHl MPOXOASIT TEXHUKY OE€30IacHOCTH B
XUMHUYECKHX JIa00paTOpHUSIX MPEINPHUITHIA, TOTYYarOT KOHCYIbTALUIO MO MOATOTOBKE OTYETHOU
JnokyMeHTauuu (qHeBHuKa npaktuku ([Ipunoxenue 1), oruera (Ilpunoxenue 2)) U no y4acTuio
B KOH(pepeHnu. B Xoje mpakTHKU CTyAEHTHI pabOTaroT ¢ y4eOHOM M HayudyHOH JIUTEepaTypou,
U3Yy4ar0T paCCMOTPEHHbIE HAa IPAKTUKE BOIIPOCHL.

B xome mnpou3BOACTBEHHOW MPAKTHUKU CTYJEHT JOJDKEH BBIMOIHUTD UHOUBUOYANbHOE
3a0anue (Ilpunoxenue 3) MO M3YYCHUIO IEATEIBHOCTH OpraHM3aliid — 0a3bl MPaKTHKH,
IPOBECTH HEOOXOAMMBIE TEXHOJOTHYECKUE pacyeTbl W BBISIBUTH OCHOBHBIE HampaBJiICHUS
noBbIIIEeHUS () ()EKTUBHOCTH XUMHUYECKOM NeATETbHOCTH, 03HAKOMUTBCSI ¢ BOIIPOCAMH OXPaHbI
Tpyda M OXpaHbl OKpyXkatomeh cpenpl. WHIuBHMIyanbHOE 3aJaHUE COIJIacyercs ¢
PYKOBOJUTENEM MPAKTUKHU OT OPTaHU3ALHH.

YacTh npon3BOACTBEHHOHN (TEXHOJOTMYECKOW) MPAKTUKU peau3yeTcsl Kak MpaKkTU4YecKas
noarotoBka. CTyIeHT JOJDKEH U3y4uTh Ha3BaHHE NMPHUOOPOB, U3MEPUTEIHLHOIO 000pYA0BaHMS,
YCTAaHOBOK XUMHYECKHX Ja00paTopuil opraHu3alui, OCBOUTh IPUHIIUIIBI M METObI, JIEKaIIIe B
OCHOBE UX paboThl, a TAKXKE OTPadOTaTh YMEHUS SKCIUTyaTallud HEOOXOJMMOTo 000pyIOBaHMUS.
[Tpy poX0XkKIE€HUU MPAKTUKK HA MPEANPUATUHN CTYJEHT OCYIIECTBISET KOHTaKTHYIO paldoTy ¢
PYKOBOJIUTENEM OT OpraHM3alliy MO OCHOBHBIM BHJAaM JESATEIbHOCTH Ja00paTOpPUU, OCBOCHHUIO
puOOpPOB, U3MEPUTETHLHOTO 000PYAOBAHUS U YCTaHOBOK.

B paMkax MHIMBHIYaJbHOTO 33/IaHUS CTYJEHT MOJAPOOHO M3y4aeT OJHO M3 MpearpUsTHil
10 IJIaHy:

e KpaTKasl UICTOPUYECKAsl CIIpaBKa

e CTPYKTYypa U KaJpOBBIi coCcTaB Jaboparopun

e HAa3HAYECHME MTPEANIPUATHS, IPUMEHEHNS TOTOBOW MTPOLYKIIHH;

e CBOMCTBA M KayeCTBO HCXOJHOIO CHIPhS, BCIIOMOTATEIbHBIX MaTE€pPHaOB M T'OTOBOTO
npoaykTa, TexHuueckue ycnosus, ['OCTrI, METOBI KOHTPOJIS;

e XMMH3M TIpOIECCa, BIUSHUE TEXHOJIOTMUYECKHUX MapaMeTpoB Ha KauecTBO IOJydyaeMoOi
POAYKIMH, MOJIETb KHHETUKY MPOIIECCa;

e TEXHOJIOTMYECKasl CXeMa Ipoliecca, pexXuM padboThl 000pyJ0BaHMUS;

e IPOTUBOIOXKAPHBIE MEPOIPHUATHS, MEpbl IO OXPAaHE TPyJa, BEHTWIALMS, OCBEILEHUE,
OTOIUICHHUE;

 ICTOUHUKHU CHA0)KEHUS SHEPTHE, UCTI0JIb30BaHHE BTOPHUHBIX PECYPCOB;

e ABTOMATHU3UPOBAHHAS CHCTEMa YIIpaBJIeHHUs TexXHoJIornaeckuM mporeccom /ACY TII /.
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[IpumepHble 3afaHus Ha TMPAKTHKY pPa3pabaThIBAlOTCS PYKOBOAUTENIEM MPAKTHKH OT
Kadenpsl B COOTBETCTBUU CO CHEUU(PUKON MPOU3BOJICTBEHHOW NEATEIBHOCTH MPEANpPUSATHS,
OpraHu3alNK, YUPEKACHUSI MK 00J1aCTH aKKpeIUTAIUU JTab0paTOpUH:

1.  OcHoBHbIE (PU3UKO-XUMUYECKUE METObI, JIeXKAIIUE B OCHOBE JEATEIHbHOCTH XUMUYECKUX
naboparopuit OAO «IIokpoBCKUil pyIHUK.

2.  Crpykrypa u ¢pyaknun xumudeckoi Jadbopatopun OO0 «HIIT'® «Peruc»».

3. IlpomusBoxactBenHnas aesrenbHOcTs OO0 «AMyparpoueHTp.

4.  Metonbl pusnko-xumudeckoro ananmza ®I'bY «CAC «Amypckas»».

5. CrpykTypa, OCHOBHBIC 3afaydl M (YHKIHH AMYPCKOTO TEPPUTOPHUATIBHOTO HHCTUTYTA
cTpoutenbHbIX u3bickanuii (AMypTUCHU3)

6. «Jlaboparopuu KOHTPOJISI XUMHUECKUX U (pruznyeckux pakropo» OBY3 «lleHTp rurneHst
U DMHJIEMUOJIOTUN B AMYPCKOI1 001acTu.

7.  Ananutuueckue METOJIbI HCCIICIOBAHMS, MPUMEHSAEMbIMHU B DKCIepTHO-
KpuMmuHanuctruaeckoM otaene MO MBI Poccuu.

bazoii s mposenenust npaxktuku sasistorced npeanpuatus: OO0 «HIIT'® «Peruc»y,
ObY3 «llenTp rUrHEeHBl © OSOUAEMHOJIOTUU B  AMypckoi oOmactu», AMypcKuit
TEPPUTOPUAIBHBIA HHCTUTYT CTPOMUTENbHBIX wu3bickaHuit (AmMypTHUCU3), ®I'BY «CAC
«Amypckas»», OO0 «AmyparpoueHntp», AkuuoHepHoe ooOmecTBo «IlokpoBckuil pynqHUK» U
1p. XUMHUYECKUE J1JaOOpaTOpUK IPEAIPUITUN YKOMIUIEKTOBAHBI B COOTBETCTBUM C PEAIU3yeMOn
y4eOHOM M Hay4dyHOHl TeMaTUKON Ja0opaTOpuii, BKIIOYAIOT B ce0s KOMIIBIOTEPHI, y4eOHO-
Hay4JHOE JJab0paTopHOE 000PYIOBAaHUE U XMMHUYCCKHUE PEAKTHBBIL.

[To OKOHYAHMIO MPAKTUKH CTYACHT JOJDKEH IMPEIOCTaBUTh PYKOBOJIUTENIO MPAKTUKH
nHeBHUK (Ilpunoxxenue 1) nmpaktuku u otuer (IIpmnoxenue 2), cOCTaBIEHHBIM COrJIacHO
3aJaHUI0. 3alllMTa OTYeTa MPOBOAMUTCA HA UTOrOBOM KOH(EpEeHINH Mo MpakTuke. B 3akitoueHue
MPAKTUKUA PYKOBOJUTENb BBICTABIISIET 3a4€T C OLIGHKOW M O(OpMIISET WUTOTOBBIM OTYET MO
MpaKTHUKE.

4 ®OPMbI OTYETHOCTH IO MMPAKTHUKE

Onenka 3HaHMH, YMEHMH, HaBBIKOB, XapakTepHu3ywolas 3Tanbl (HOPMUPOBAHUA
KOMIETEHIUH MPOBOAUTCS B (pOpMe TEKyIIeH U TPOMEKYTOUHOM aTTeCTal|H.

K KOHTpoirO Tekyled YCIEeBaeMOCTH OTHOCATCS IIPOBEPKAa PYKOBOAMTEIEM OT
HOPEeNNpUsATHs 3HAaHUN, YMEHHH W HaBBIKOB OOYYarOIIMXCS MpPU OLEHKE OTAENbHBIX 3TaloB
paboThl, (PUKCUPYEMBIX B JTHEBHHUKE.

[TpoMexyTouHast arTecTalysi IPOBOAUTCS B (hOpMe 3aueTa C OLIEHKOMN C LEIbI0 BbISIBICHUS
COOTBETCTBUSl YPOBHSI TEOPETHMUECKUX 3HAHWM, NMPAKTUUECKUX YMEHUN M HaBBIKOB CTYACHTOB
tpedoBanusM OOII 04.03.01 «Xumus» nocie 3aBepiieHus MPaKTHKH.

ITo pesynpTaTam npakTHKM cTyneHT cnaer otuer (IIpunoxkenue 2) U OHEBHUK B
nuceMeHHOU hopme (IIpunoxenue 1).

B X0/1€ IpaKTUKKU CTYJEHT JOJKEH JIENaTh 3allUCU B JTHEBHUKE:

- KpaTKoe OIrcaHue padboT B J1a0OpaTOPUU COTJIACHO MOIYYEHHOMY 3a/1aHUIO;

- (haKTUYECKU MOJTYyUYEHHBIE PE3YIbTAThl B X0/1€ POXOKICHUS IPAKTUKU;

- 3aKJIFOYEHUE CTYJIEHTA 10 MPaKTUKE.

TpeGoBaHMst K  COCTaBICHHIO  OTYETa O  HPOXOXKJEHUHM  IPOM3BOJICTBEHHOM
(TEXHOJOTUYECKOW) TPAKTUKHU

1. B xo/e NpakTUKU CTYJIEHT COCTABISET UTOTOBBIA MUChMEHHBIN oTdeT. L{enb oTuera —
MI0KAa3aTh CTENEHb IMOJTHOTHI BBITIOJHEHHS CTYAEHTOM MPOTrpaMMbl U 3aJaHUI POU3BOJACTBEHHOMN
NPaKTUKU TI0 paboTe ¢ Pa3InYHBIMU UCTOYHUKAMU MH(DOPMAITUH.

2. O06bem otdera — 5-15 cTpanuIl 6e3 MprIoKeHns. TabIUIbI, CXEMBI, TUarpaMMBbl, 9ep-
TEXH pa3MEIIAoTCs B NpHWIOKEHUH. CIMCOK TOKYMEHTOB, JTUTEPATyphbl, HOPMATUBHBIX U MH-
CTPYKTHBHBIX MaT€pHaJIOB B OCHOBHOM 00bEM OTYETa HE BKIIIOYAIOTCS.

3. OTuer 0 mpaKkTHKE JTOJKEH COAEPHKATh:




UHIMBUYaJIbHOE 3aJaHKe Ha yueOHyto npaktuky (IIpunoxenue 3);

TUTYJIbHBIN JIUCT;

orjiaBjieHue (CoaepKaHue);

OCHOBHYIO 4acTh (M3JI0KEHHE MaTepHaa 1o pas3jiejaM B COOTBETCTBUHU C 33JaHUEM);
IPWIOKEHUs (TIpY HAIUYKH);

CIIMCOK HCIIOJIb30BAHHBIX MCTOYHUKOB (HOPMATHUBHBIE JIOKYMEHTHI, ClieLUaIbHAas JIU-
TepaTypa 1 T.II.).

4. OT4eT 1o NpakTHKE TOJHKEH ObITh HaOpaH Ha KOMITBIOTEPE U MPaBUIILHO O(POPMIICH:

® B OIIABJICHUHU JIOJDKHBI OBITh YKa3aHbI BCE Pa3JIeNibl U MOPA3/IeNIbl OTYETa U CTPAHUIIBI,
C KOTOPBIX OHU HAUYMHAIOTCS;

® pazjienbl U [OIpa3/ieibl OTYETa JOIDKHBI OBITh COOTBETCTBEHHO BBIICTICHBI B TEKCTE;

e o0si3aTeNbHA CIUIOUIHAS HYMEpalusi CTPAaHUI, TaOJHIl, PUCYHKOB H T.I., KOTOpas
JIOJDKHA COOTBETCTBOBATH OIJIABJICHUIO;

® OTYeT OpOIIIOPYETCs B MAIKY.

[1o oKOHYaHMIO MPAKTUKU CTYJEHT CAAET PYKOBOJUTEIIO JTHEBHUK, OTUET 110 MIPAKTUKE U
JieNlaeT yCTHBIN JOKJIaA 10 TeMe CBOel paboThl Ha OTUETHON KOH(pEpEeHIUH.

[Ipu noaBeneHUN UTOTOB NMPAKTUKU IPUHUMAIOTCS BO BHUMAHUE:

- COOTBETCTBUE PE3yJIbTATOB MPAKTUKU UHIUBUIYAJIbHOMY 33/JaHHIO;

- CBOEBPEMEHHOCTD 3aII0JIHEHUS U CJITa4M JTHEBHUKA IO MTPAKTUKE;

- HHUIIMATUBHOCTh, TBOPYECKAsl aKTUBHOCTh M CAMOCTOATEIBHOCTD CTY/CHTA,;

- MOJTHOTA M KaYEeCTBO JIOKJIAJa M0 pe3yIbTaTaM MPaKTUKU Ha UTOTOBOW KOH(EPEHIIHH.

1o uToram nMpakTUKU PyKOBOJUTEIEM MIPAKTUKH BBICTABIISIETCS 3a4€T C OLICHKOH.

[To 3aBepuieHMIO MPaKTUKKW OTYET caaercs Ha Kadenpy. PykoBoauTens NpakTHKH
OpoBEepseT M MOANUCHIBACT JHEBHUK, OTYET, JAeT 3aK/IIOueHHe O TIOJHOTE U KadyecTBe
BBITMIOJTHEHUS] IPOrpaMMBbl M 3aJjaHHsl M0 MPAKTHUKE, a TaKKe BO3MOKHOCTH JOINYyCKa K 3alllUTe.
3amuTa OT4eTa NPOBOAMTCS B YCTAaHOBIEHHBIE CPOKHM IIOCIE YCTPaHEHMs 3aME4aHui
pYKOBOJUTEINS (€CIIM TaKOBbIEe UMEIOTCs). PykoBoAMTENh TPAKTUKY TOCTIE MPOBEPKHU JHEBHHUKOB,
OTYETOB, OOCYXJEHHs JOKJIQZOB CTYJEHTOB Ha OTYETHON KOH(EpeHLMH, C Y4eTOM OT3bIBa
PYKOBOJUTENS NMPAKTUKU OT HPEANPUSTHSA, BBHICTABISIET 3a4€T C OLIEHKOW M MHUIIET OTYET IO
IIPAKTHKE.

S IMJAKTUYECKHUE MATEPHUAJIBI 1JIA KOHTPOJISAA (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHAJIA

5.1 OueHo4HbIE CPEACTBA, MOKA3ATEJH M KPUTEPHH OLICHUBAHUS KOMIIETEHIH I

HNupexce
KOMITe- Ouenounoe IHoka3zaTenun Kpurtepun ouennBanus
CpeacTBo OLICHUBAHHS c(popMHPOBAHHOCTH KOMIIETCHIMHI
TEHIIUH
OIlK-1 . BOITPOCHI HE PACKPBITHI,
Huszkui
OIIK-2 (HEYIORIETROPHTELHO) 00OHapy’KUBAETCs CYLIECTBEHHOE
OIIK-3 Y P HETMIOHUMAaHUE TPOOIEMBL.
OIIK-4 UMEIOTCS CYLIECTBEHHBIE OTCTYIUICHUS
OIIK-5 OT TpeOOBaHUM K BEICHHUIO THCBHUKA.
OIIK-6 JIlHEBHUK B wactHOCTH: paboTh! B 1abopaTopuu
YK-1 [ToporoBssilii COTJIACHO MOJIYYEHHOMY 3aJIaHUIO
YK-2 (YZOBJIETBOPUTENBHO) | OCBEIEHA JIMIIb YACTUYHO; JOMYIICHbI
YK-3 OmMOKHU B (DaKTUIECKHU TIOTYICHHBIX
[1K-4 pe3yibTaTax B XOA€ POXOKICHUS
I1K-5 MPAKTUKHU WJIM IIPU OTBETE Ha
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JOINOJTHUTECIIbHBIC BOIIPOCHI;
OTCYTCTBYCT 3aKJIFOUYCHUC CTYyACHTA 110
ITPAKTHUKE.

ba3oBsrii (xopor1o)

OCHOBHBIC TpeOOBaHUS K JTHEBHUKY H
€ro 3allUTe BBINOJIHEHBI, HO IIPU 3TOM
JIONyUIEHBl HENOYETH. B 4acTtHOCTH,
MMEIOTCSI HETOYHOCTU B H3JI0KEHUU
MaTepuana; OTCYTCTBYET JIOTHYeCKast
MIOCJIEIOBATEIBbHOCTh B CYXJICHMSX; HE
BBIEp)KaH 00BEM paboT 3a JCHb
ONMCaHUsl B JHEBHHUKE; HMEIOTCS
yoymieHuss B OpOpMIICHHMH;  Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI MIPH 3aILUTE
JIaHbI HETIOJIHBIE OTBETHI.

Bricokwii (0TM4HO)

BBIIIOJIHEHBI ~ BCE  TpeOOBaHHS K
HAMCAaHUIO ¥ 3allUTe JHEBHHKA:
omucaHbl paboTel B jabopaTopuu
COIJIACHO  MOJYYCHHOMY  3aJ[aHHIO;
U3JI0KECHBI (DAKTUYECKU TOJYyYCHHBIC
pe3yabTaThl B XOJ€ IPOXOXKICHUS
NPaKTUKU; uMeeTcs MOJTHOE
3aKIIOYCHHUE CTYACHTa IO TPaKTHKE,
BblJIepkaHa (hopMa BEIICHUS JTHEBHHKA,
coOmo/ieHpl TpeOOBaHMSI K BHEIIHEMY
opOpMIIEHHIO,  JaHbl  TPaBHJIbHbBIE
OTBETHI Ha JIOTIOJIHUTEILHBIE BOITPOCHI.

OIlK-1
OIIK-2
OIIK-3
OIIK-4
OIIK-5
OIIK-6
YK-1
YK-2
YK-3
[1K-4
IK-5

Otuer

Huzkuit
(Hey1OBJIETBOPHUTEIBHHO)

BOIIPOCHI HE PACKPBITHI,
00HapyKUBAETCs CYyIIECTBEHHOE
HEMOHUMaHue NpoOIeMbl,

IIpY OTBETE HA 3alllUTE OTYETa
00Hapy’K€HO HEMOHUMAaHUE CTYIEHTOM
OCHOBHOTO COJIep»aHHs y4eOHOTo
MaTepHala UM JOMyIleHbl
CYILLIECTBEHHBIE OILINOKU, KOTOPBIE
CTYJIEHT HE CMOT UCIIPABUTH IIPU
HaBOJSIIMX BOIIPOCAX MPEno1aBaTes
WM OTBET OTCYTCTBYET

[Toporossrii
(YIOBIETBOPUTEINBHO)

MMEIOTCS CYIIIECTBEHHBIC OTCTYTICHUS
oT TpeboBaHul K 0pOpMIIEHHIO OTUETA.
B yactHOCTH: paboThI B 1aboparopun
COTJIACHO MOJYYEHHOMY 33JIaHUI0
OCBEIIeHA JIUIITb YACTUYIHO; JOMYIIEHbI
OmMOKY B (PaKTUYECKHU TOTYUEHHBIX
pe3yibTaTax B X0/€ MPOXOXKICHUS
MPAKTUKU WIH MPU OTBETE Ha
JIOTIOJTHUTEITLHBIE BOTIPOCHI,

Ha 3al[uTe OTYeTa OTBET MOJHBIN, HO
MIPU 3TOM JIOMYII[EHA CYIIEeCTBECHHAS
OIIMOKA, MJIK HETOJIHBIN, HECBSA3HBIN
OTBET

ba3oBblii (xopor1io)

OCHOBHBIE TPeOOBaHHUSI K OTYETY H €ro
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3alIUTE BBINOJHEHbl, HO IpPU 3TOM
JIONyLIEHbl HENOYEThI. B wacTHOCTH,
MMEIOTCSI HETOYHOCTU B H3JI0KEHUU
MaTepuaia; OTCYTCTBYET JIOTMYecKast
MIOCJIEIOBATEIbHOCTh B CYX/ICHUSX; HE
BbIIEP)KAaH O0BEM OTYETa; MMEIOTCS
yIoyiieHus: B opopmiieHuw,

Ha 3alIMTe OTCYETa OTBET IIOJHBIA U
MPaBUJILHBIN HA OCHOBAaHUM U3YYEHHBIX
3HAHUW W YMEHU; MaTepuan H3JI0KEeH
B OIpeeIeHHON JIOTUYECKON
MIOCJIEI0BATEIbHOCTH, pu 3TOM
JIOTIYIIEHbl JBE-TPU HECYLIECTBEHHbIE
OIINOKH, HCIIPaBJICHHbIE o
TpeOOBaHUIO IIpenoaBaTess

Beoicokuii (0TJIMYHO)

BBITIOJIHEHBI ~ BC€  TpeOoBaHUA K
HAIlMCAaHWIO W 3aluTe  OoTdeTa:
omucaHsl paboTel B JabopaTopuu
COTJIaCHO  MOJYYEHHOMY  3a/IaHHIO;
W3JIOKEHBl (DAKTUYECKH TIOJyYCHHBIC
pe3yiabTaThl B XOAE€ MPOXOXKICHUS
MIPaKTUKU; HMeeTCs IIOJTHOE
3aKJIIOYEHUE CTYACHTa MO MPAKTHKE,
BbIZIep>)KaHa ¢opMa BEIEHUSI OTYeTa,
coOmrofieHpl TpeOOBaHUSI K BHEIIHEMY
odopmIieHuto,

Ha 3allUTEe OT4YEeTa OTBET IOJHLIA U
MPaBUJIbHBIN HA OCHOBaHUM U3YYEHHBIX
3HaHUM U YMEHHUH; MaTepuaj U3J10KEH
B OIIPENECIEHHON JIOTUYECKOU
MOCJIEIOBATEILHOCTH, JINTEPATypPHBIM
SI3BIKOM; OTBET CaMOCTOSITEeIbHBIN

OIlK-1
OIIK-2
OIIK-3
OIIK-4
OIIK-5
OIIK-6
YK-1
YK-2
YK-3
[1K-4
IK-5

YcTHBIN
TOKJIaJ

- Jloknax MONHBIM W NPaBWIBHBIA Ha
OCHOBAaHUM M3YYECHHBIX 3HAHUU U
YMEHUH;

- MarTepuaj HU3JI0KEH B ONpPEACIICHHOU
JOTUYECKON  IOCIIEOBATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM;

- METOJUKA HCCIENOBAHMS BBIIEPKA-
Ha, COOTBETCTBYET 3asBIICHHOW TeMe

3a4TEHO
HCCIICIOBAHUS;
- OTBETHl Ha BOMPOCH MOKAa3bIBAIOT
BIIQJICHUE CTYJEHTOM TEMOW U METO-
JIUKOM MCCIeI0BaHMS,
OpH O3TOM MOTYT OBITH JOIMYIICHBI
HECYIIECTBEHHBIE OIIUOKHU,
HCIIPABJICHHLIC 110 Tpe6OBaHI/IIO
PYKOBOJMTEIIS
He 3aureno - Jloknaa OTCyTCTBYET WJIM HEMOJIHBIMN,
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HECBSI3HBII;
- OTBETHI HAa BOMPOCHI HEYJOBIETBOPHU-
TeJIbHBI WA OTCYTCTBYIOT;
JOKJIaa TOJHBIM, HO TpU 3alluTe
00Hapy»KEHO HETIOHWMAaHUE CTYJIEHTOM
OCHOBHOTO COJIep)KaHUA paboThl 1O
3a5BJICHHOM TEME€ WM JIOIYILEHbI
CYILLIECTBEHHbIE OIIMOKA B METOJIUKE
UCCIJIEIOBAHMUSI.

OIIK-1
OIIK-2
OIIK-3
OIIK-4
OIIK-5
OIIK-6
YK-1
YK-2
YK-3
[1K-4
I1K-5

Huddepen-
UPOBAHHBII
3a4eT

2
«HEYOOBJCTBOPUTCIBHO»
uiu
«HE 3a4YTCHO

- MPOAEMOHCTPUPOBAT KOI(PPuum-
eHT Cc(OpMHPOBAHHOCTH KOMIle-
TeHuuii Huxe 0,5

— HE BBINOJIHUJ HAMEUYEHHBIH 00beM

paboThI B COOTBETCTBUU C MPOTPAMMON

MIPAKTHKHU,;

— oOHapyXUJl ci1adble TEOPETUIECKHE

3HAHUS, HEYMEHUE UX MPUMEHSThH IS

peanu3anuy MpakTHUYECKUX 3ajad,

—IPOAEMOHCTPUPOBAJ HEAOCTATOUHO

BBICOKHH YpOBEHb 001IIEH 1

poeccuoHaNbHOM KYJIbTYpBI,

HapyIIaJl STHYECKHE HOPMBI TIOBEACHUS

U TpaBWJia BHYTPEHHETO pacropsiaka

OpraHu3zanum — 0a3bl MPaKTHKH;

— HE yMeeT aHaIM3UPOBaTh PE3yIbTaThl

UCCIIEI0BATENIbCKOM 1€ TEIbHOCTH;

— BO BpeMs IPOXOXKICHUS IPAKTUKU

HEOJJHOKPATHO MPOSIBIISIT

HEIMCIUTUTUHIPOBAHHOCTD WITH

HU3KYIO aKTHBHOCTH (HE SIBJISUICS HA

KOHCYJIbTAINH; HE TIPETBSBIISLIT

PYKOBOJIUTEIIO OTYETHOCTD IO ATaraM

paboThl B HA3HAYEHHBIN CPOK);

— OTCYTCTBOBaJ Ha 0a3ze MpakTUKu 6e3

YBOXHUTEIHHOU MPUYMHBI,

— HE C/1aJl B yCTaHOBJICHHBIE CPOKH

OTYETHYIO IOKYMEHTAIINIO;

— HE TIPEIOCTABIII JIOKJIA]] Ha OTYETHOM

KOH(EpeHIIMH WIH MPETOCTaBUII

JIOKJIa 1, HE COOTBETCTBYIOIUI

KPUTEPHSIM.

3
«YAOBJICTBOPUTECIIBHO»
uaiu
«3a4YTCHO»

- NPOAEMOHCTPHPOBAa K03 Punu-
eHT C(HOPMHUPOBAHHOCTH KOMIIe-
TeHuui ot 0,5 10 0,59

— BBITIOJIHWI BECh 00BEM PadOTHI,
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TpeOyeMbIii MPOrpaMMOi TPAKTHKH;

— He Bcerja IEMOHCTPUPYET YMEHHUE
MPUMEHSTh TEOPETUYECKUE 3HAHUS Ha
MPAKTHKE;

— JIONYCKaeT OUIMOKU B TUIAHUPOBAHUU
U IIPOBEJICHUU MCCIIEI0BATEIBCKOMN
JIESITEIIbHOCTH;

— HC IHPOABIIICT HWHULIUATHUBBI IIPU
PEHICHUHN UCCIICAOBATCIIbCKUX 3aa4d

4
«XOopouro»
uiu
«BauTCHO»

- NPOJAEMOHCTPHPOBAa K03 Punu-
eHT Cc(GOPMHPOBAHHOCTH KOMIIe-
TeHuui ot 0,6 10 0,69

— BBITOJHUI B CPOK BECh 00beM

paboThl, TpedyeMblil TporpaMmoit

MIPaKTUKH;

— YMEET ONpeneisITh 3a1a4u

MCCIIEZIOBAHUS M CITIOCOOBI X PEIICHUS,

— IPOSIBIISIET HHULIUATHUBY B paboTe, HO

IIPU 3TOM B OTAEJIbHBIX CIIy4asiX

JIOIYCKaeT He3HAYUTEIbHbIC OIINOKHY,;

— BJIQJICET TEOPETUUECKUMU 3HAHUSIMHU,

HO JIOITyCKAaeT HETOYHOCTH

5
«OTIUYIHO»
uiau
«3a4YTCHO»

- MPOAEMOHCTPUPOBAT KO3 Puum-
€HT Cc(OPMHPOBAHHOCTH KOMIIe-
Tenuuii ot 0,7 go 1

— BBIMIOJIHWJI B CPOK U Ha BBICOKOM

YPOBHE BeCh 00bEM pabOTHI,

TpeOyeMblii MPOrpaMMOi MPaKTHKH;

— BJIQJIEET TEOPETUUECKUMU 3HAHUSAMU

Ha BBICOKOM YPOBHE;

— YMEET NPaBUJIbHO ONPEAETATh U

3¢ ()EKTUBHO OCYIIECTBIISTH IETH U

3aJlauM UCCIIeI0BAHNUS;

— MpOSBIISIET B paboTe

CaMOCTOSITENIBHOCTD, TBOPUYECKUI

MOJIX0/1, BBICOKMI ypOBEHb 001Iel 1

poeCCHOHATBLHON KYJIbTYPBI,

IIyHKTYaJbHOCTB;

— 3ar0JIHSAET JTHEBHUK CBOEBPEMEHHO U
MOJIHO, TIPEJCTABJISIET JOCTOBEPHBIE
pE3YIbTATHI.

5.2 Ilpome:kyTOYHAs aTTEeCTALMS CTYACHTOB 110 IPAKTHKE
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IIpomexxyTouHast arrecTanys ABJSIETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYACHTOB, NPUOOPETEHHBIX B IpOLECCEe MPOXOXKAECHUS NpakTUku. PopMoil mpoMeKyTouHOU
aTTECTalMU 110 MPAKTUKE SABIIACTCA 3a4€T C OLEHKOM.

JUia oueHuBaHUS PE3YyJIbTAaTOB IPOXOKIAEHUS INPAKTHUKU IPUMEHSETCS CIECIyIOLIHe
KPUTEPUU OLICHUBAHUSA.

OneHka 2 «HEYJI0BJIETBOPUTEIbHO» WJIN «HE 3aYTEHO BBICTABISAETCS CTYJCHTY, €CIIU:
®  IPOAEMOHCTPUPOBAT KOIPPHUIMEHT c(HOPMUPOBAHHOCTH KoMIeTeHIMH Hike 0,5
— HE BBINIOJIHUJI HAMEYEHHBII 00beM paboThl B COOTBETCTBUM C POTPAMMON NPAKTHKH,
— oOHapyxun ciabble TEOpeTUYEeCKHEe 3HAHMSA, HEYMEHHE HMX HIPUMEHATh IS pealn3alliu
IIPAKTUYECKUX 3a/1a4;
—IPOJIEMOHCTPHPOBAJ HEAOCTATOYHO BBICOKHI YPOBEHB 00IIEH U MPpOoecCHOHANBHON KYJIbTYPHI,
Hapyllajg 3TUYECKUE HOPMBI IOBEIECHUS W IPaBUJa BHYTPEHHErO paclopsiika OpraHu3aluu —
0a3bl IPAKTUKY;
— HE yMeeT aHAJIM3UPOBATh PE3YJIbTATHI UCCIIEN0BATEIbCKOMN JEATENBHOCTH;
— BO BpeMs MPOXOXKJIEHHS MPAKTUKK HEOJHOKPATHO MPOSBISUT HEAUCLMITIMHUPOBAHHOCTh WM
HU3KYI0 aKTUBHOCTb (HE SIBJISUICS HA KOHCYJIbTALMU; HE MPEIbSBISUI PyKOBOJUTENO OTYETHOCTD
0 3TarnaM padoThl B HA3HAYEHHBIN CPOK);
— OTCYTCTBOBAJI Ha 06a3e NPaKTUKHU 0€3 YBaKUTEIbHON PUUUHBI;
— HE cJjaJl B YCTAHOBJIEHHBIE CPOKU OTYETHYIO IOKYMEHTALUIO;
— HEe MpeloCTaBWJl JIOKJIaJ Ha OTYETHOW KOH(EepeHIMH WIM MNPeloCTaBWI JIOKIal, He
COOTBETCTBYIOIINN KPUTEPUSIM.
Ouenka 3 «yJOBJIETBOPUTEIbHO» WU «3a4YTE€HO BBICTABIIAECTCS CTYJIEHTY, ECIIH:
® [IPOAEMOHCTPUPOBaAI KOAPPHUIHEHT chopMupoBaHHOCTH KomnereHuit ot 0,5 1o 0,59
— BBIIIOJIHUJI BeCh 00beM paboThl, TpeOyeMblil TPOrpaMMO MPaKTHKHY;
— He Bceraa IEMOHCTPUPYET YMEHUE IPUMEHSITh TEOPETUUECKIE 3HAHUS Ha MTPAKTHKE;
— JIONYCKAaeT OMIMOKH B IJIAHUPOBAHUU M NIPOBEACHUH HCCIIEI0BATEIbCKON NeSTEIbHOCTH;
— HE NPOSIBJIAET UHULIMATUBBI IIPU PELICHUH UCCIIEN0BATENbCKUX 3a1a4
OnenHka 4 «XOpoIIo» WU «3a4TEHO BBICTABISETCS CTYJIEHTY, €CIIU:
® [POJIEMOHCTpUPOBAI KO3(pPuLHeHT chopmupoBaHHOCTH KoMneTeHuui ot 0,6 1o 0,69
— BBINOJIHWJ B CPOK BECh 00BEM paboThl, TpeOyeMbIi MPOrpaMMOi MPaKTUKU;
— YMEeT OIpeaeNaTh 3aJaul UCCIEJOBaHM U CIIOCOObI X PEILCHHUS;
— TMpOSIBJIIET HMHULMATUBY B paldoTe, HO MpPU O3TOM B OTHENbHBIX CIIy4asX JOMYCKaeT
HE3HAYUTEIIbHbIE OIINOKH;
— BJIaJICET TEOPETUUECKUMHU 3HAHUSMHU, HO JIOMYCKAeT HETOYHOCTHU
OneHka 5 «OTAMYHO» WM «3aYTEHO BBICTABIAETCS CTYJCHTY, €CIIU:
®  TIPOJIEMOHCTPHPOBAT KOAPPHUIKEHT cHOPMUPOBAHHOCTH KommeTeHuui ot 0,7 1o 1
— BBITIOJIHWJI B CPOK W Ha BBICOKOM YPOBHE BECh 00BEM pabOTHI, TPEOyEeMBbIH MPOrpamMMOit
IIPAKTHUKHY;
— BJI3/ICET TEOPETUYECKUMU 3HAHUSIMHU Ha BHICOKOM YPOBHE;
— yMEET MPaBUIIbHO ONpenensTh U 3()(HEKTUBHO OCYIIECTBIATH LI U 33J]a4i UCCIIET0BaHUS,
— TIposBISET B paboTe CaMOCTOSITEIbHOCTh, TBOPUYECKUH TMOAXO0/, BBICOKUN YpPOBEHb OOIIEH U
npodeCCHOHATBHON KYJIbTYPbI, IyHKTYaJIbHOCTb;
— 3aMoJHsAeT JHEBHUK CBOEBPEMEHHO U MOJIHO, IPEICTABIISET JOCTOBEPHBIE PE3yJIbTaThI.

OIEHOYHBIE CPEJACTBA IJIs1 TIPOBEPKHU YPOBHA C®OPMHUPOBAH-
HOCTH KOMIETEHIMMA, YK-1, YK-2, YK-3, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-
5, IIK-4, IIK-5.

TecTbl copepkaT cieayoIue TUIIbI 3aJaHUH
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3 Bec PesyabraT onenunBanus (0a/bl,
Tun 3aganus 3:;:::; 3aJaHus MOJIyYeHHbIEe 32 BbINOJIHEHHE 32 aHust /
(0amn) XapaKTepPUCTUKA IPABUJIBHOCTH OTBETA)
3aJIaHusl 3aKPBITOTO 1,2, 3 1 Oamn 1 6 - momHOE TpaBUIIBLHOE cOOTBeTCTBHE; 0
THUIIA C BBIOOPOM 0 - ocTanbHbBIC CITydan
OJIHOTO TMPaBHILHOTO
(1u34)
3aJIaHusl 3aKPBITOTO 4.5 1 Oamn 1 6 - momHOE TpaBUIIBLHOE COOTBeTCTBHE; 0
THUIIA C BBIOOPOM 0 - ocTanbHbBIC CITydan
OJIHOTO MPaBHILHOTO
OTBETA 110 CXEME:
«BEPHOY»/ «HEBEPHO»
3a/IaHMS 3aKPBITOTO 6,7 2 Oamia 2 0 — TMOJHOE TMPaBWIBHOE COOTBETCTBUE
THIIA C BBIOOPOM (moceIoBaTeIbHOCTh ~ BApUAHTOB — OTBETA
HECKOJIbKHUX MO>KET OBITH JIFOOOH); 1 0 — ecnm JomyIieHa
IIPABHJIbHBIX OTBETOB onHa omMOKa / OTBET NPABHJIbHBIA, HO HE
(3u3 6) noJiHbIH; 0 6 — OCTAJIBHBIC CITyYan
3aJIaHusl 3aKPBITOTO 8,9 2 baa 2 0 — moJIHOE TPAaBUIIBHOE COOTBETCTBHUE; 1 O
TUTIA HA YCTAaHOBJICHUE — eclli JONyIleHa OJHa OmuOKa / OTBET
cooTBeTCTBUSA (4 Ha 4) NpaBWIbHBIM, HO He mnoinHbH; 0 0 -—
OCTaJIbHBIC CITyYaH
3aJIaHHE 3aKPBHITOTO 10, 11 2 Oama 2 0 — moJHOE MPAaBUIIBHOE COOTBETCTBHUE; 1 O
TUTIA HA YCTAaHOBJICHUE — eclli JIONyIeHa OJHa OmMOKa / OTBET
[IOCIEA0BATEILHOCTH IPaBWIbHBIM, HO He mojHbli; 0 0 —
OCTaJIbHBIC CITyYaH
3aJIaHus OTKPBITOTO 12,13 3 baya 3 6 — moyHOE MpaBWIIBHOE cooTBeTCcTBHE; () O
THUTIA C KPATKUM — OCTaJIbHBIE CITyYaHu.
OTBETOM
3a/1aHUS] OTKPBITOTO 14, 15 S56ammoB |5 © — mNONHOE NPAaBUIBHOE COOTBETCTBUE;
THUIIA C Pa3BEPHYTHIM €CIIM JIONYIIeHA OJJHAa OUIMOKa/HEeTOYHOCTH /
OTBETOM OTBET MPaBUIBHBIN, HO HE MOJHBIN - 3 Oanna;
€CJIM JIOMyIIeHO 0oJiee OHOM OMMOKU / OTBET
HENpPaBUIbHBIN / OTBeT otTcyTcTByeT — O
0aJIoB

dopmupyeMasi KOMIETeHIUS

NuaukaTopsl ¢chopMHPOBAHHOCTH KOMIIETEHIMH

YK-1 CriocobGeH oCyIecTBISITh TIOUCK,
KpUTHYECKUM  aHAJIW3 W CHUHTE3
UHpOpPMAalLlUU, TPUMEHSITh CHCTEMHBIN
MOJXOJ JJIl PEIIeHUs IMOCTAaBJIEHHBIX
3a7a4, MHIUKATOpPaMU JOCTHIKECHMS
KOTOPOU SIBIIAETCS:

VK-1.1. AnanusupyeT 3ajaady, BblIenss ee Oa30BbIe
COCTaBJIAIOLINE;

VYK-1.2. Omnpenenser, MHTEPIPETUPYET U PaHKUPYET
uH(popMalrio, TpedyeMyto JIJIsl pellieHusl MOCTaBICHHON
3ajauy;

VK-1.3. OcymectBinser noUCK HHGOpMaLUU  JJs
pelIeHUs MOCTaBJIEHHON 33/1a4M MO PA3IUYHBIM THIIAM
3aIlPOCOB;

VYK-1.4. Ilpu o6paboTke nHpOpMAIK OTIANYAET (HAKThI
OT MHEHHUH, UWHTEpIpeTaluii, OLEHOK, (OpMUpPYET
COOCTBEHHBIE MHEHHUS U CYXXICHHUS, apryMEHTHpYeT
CBOM BBIBOJBl M TOYKY 3pEHHUS, B TOM YHCIE C
npUMeHeHneM (HI0CO(PCKOro MOHATUHHOTO anmnapara;
YK-1.5. PaccmatpuBaeT M MpenjgaracT BO3MOKHbBIC
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BAapHUAHTHI PCIICHUA IIOCTaBJICHHOU 3aJa4u, OLCHHUBAsi1
X JOCTOMHCTBA U HCJOCTATKU,

3aoanue 1. Bam mocraBieHa 3agada «OnpenesnuTh MCTOUYHUK 3arps3HEHMs] BOJOEMa MOHAMU
xkenesa (III)». Kakoli w3 mepedHel Jydine BCEro OTpakaeT 0a30BbIC COCTABIISIONIME ATOM
AHAINTUYECKON 3a1aun’?

1) Kynuts 1oporoit cieKTpoMeTp, B3STh IIPOOBI [0 BCEMY BOJIOEMY, HAMKMCATh CTaThIO.

2) a) IlpoBecTn KOJMYECTBCHHBIH aHaNW3 coaepkaHus Fe’" B Bome B pa3HBIX TOUYKax; O)
[IpoBecTn aHaln3 BO3MOXHBIX HCTOYHHKOB (IIPOMCTOKH, TPYHTOBble BOJbI) Ha Fe*'; B)
CpaBHUTH TMONy4YEHHBbIC JaHHBIC (BKJIOYas BO3MOXKHBIE IMPUMECHU-MApPKEpPbl) U YCTAaHOBUTH
KOPPEJSLHIO.

3) CpaBHUTH LIBET BOJBI C 3TAJIOHOM, U3MEPUTH PH, cAenaTh BBIBOJ HAa OCHOBE JTUTEPATYPHI.

4) [IpoBecTy O1MH aHAJIN3 B LIEHTPE BOJOEMA U HA OCHOBE PE3YyJIbTAaTa BbIIBUHYThH TUIIOTE3Y.
Otger: 2

3aoanue 2. /[na ycmanoenenus ganvcugpuxayuu monoka (pazbasnenue 6000tl) 8am HeobXo0umo
8blOpamy Haubonee ungopmamusHvll noxazamens. Kax vl npopandicupyeme npeonodxicennyro
uHgopmayuro no cmeneHu e€ 8adcHocmu Oas peutenuss 3adauu (om Haubonee K HauMmeHee
8aicHol)?

A) JlaHHBIC O IPOU3BOAMTENE MOJIOKA.

b) PedepencHple 3HA4YEeHHs IJIOTHOCTH, 3JEKTPOIPOBOJHOCTU WJIHM COJACP)KAaHUS JIAKTO3bI B
HATYyPaJIbHOM MOJIOKE.

B) Pesynbrarel m3mepeHHs BBIOPaHHOTO (PH3MKO-XMMHUYECKOTO IOKa3aTesl B HCCIIETyeMOn
npooe.

I') CroumocTs aHanu3a.

1)A,Bb,B, T

2)B,B,A, T

3)B,T,b, A

4HT,A, B, B

OrtBer: 2

3aoanue 3. Ilpu mumposanuu craboii KUCIOmvl CUTbHLIM OCHOBAHUEM 6bl CMOJKHYIUCHL C
PazmMulmot moykou 3KeusaieHmuocmu. Paccmampueas eapuanmol pewienus, vl oyeHugaeme
00CmMouHCcmM8a U HeOOCMAmKU Memood NOMEeHYUOMEMPUUECKO20 MUMPOBAHUSL  8MECHO
suzyanvHol unoukayuu. Kaxoii ev1600 sensiemces naubonee 060cHo8aHHbIM?

1) Do Bceraa myunnii BBIOOp, TaK Kak OH CaMblii COBPEMEHHBIH.

2) D10 6ecrnone3Ho, TaK KaK YCIOXKHSIET aHaAJIN3.

3) JIoCTOMHCTBO: METO/ MO3BOJSET TOYHO OMPECITUTh TOUYKY SKBUBAJICHTHOCTH MO cKadyky pH,
HE 3aBUCS OT IBera pactBopa. Henmocratok: Tpebyer Hamuuuss pH-meTpa, KaauOpoBKH
AIIEKTPOAOB U 00Jiee [UINTEIIEHOTO BPEMEHH.

4) Ero riiaBHbIi HEIOCTaTOK — OH HE OMKCaH B YUeOHHKE.

Otser: 3

3aoanue 4. Ymeepowcoenue: «/[nsa noucka oguyuanrvroi, 6aruoupo8aHHOU MemoOUKU AHATU3A
ben3(a)nupena 6 nousax Haubonee 3¢hpHexmusHbIM MUNOM 3aNPOCa 8 CNEYUATUIUPOBAHHOL Oa3e
oannwix 6yoem "sxonoeusn + 3azpsazuenue + 300posve’y.

1) BepHo.

2) HesepHo.

Otger: 2
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3aoanue 5. Ymeepoicoenue: « @pazvl 6 omueme: "[lpubop evioan 3nauenue 10.5 me/n" (©axm) u
"Omo 3nauenue sensiemcs onacro evicokum' (Mnmepnpemayus/Oyenxa) — OemoHcmpupyom
KOppeKmHuoe pasoeieHue UHGopmMayu.

1) Bepno.

2) HesepHo.

Otser: 1

3aoanue 6. Bvi nonyuunu omuem om Koaneeu o codepoicanuu ceunya 6 npooax. Kaxue TPU
9/IeMeHma U3 CRUCKA ABIAIOMCA UHMEPNPEMAYUAMU UTU OYEHKAMU, d He 201blMU hakmamu?

1) «Ilony4yeHHbIE TaHHBIE CBUJIETEIBCTBYIOT O CUIIbHOM TEXHOT€HHOM BIIMSIHUU

2) «Konnenrpauus cunna B mpode Nel cocrasmia 2.3+0.2 TTJIK.»

3) «CuTyaluio MOKHO 0XapaKTepU30BaTh KaK KPUTHUYECKYIO.)»

4) «BeposITHO, ICTOYHHUKOM SIBIISICTCS OJIM3IIEKAIIee aBTOMOOMIBHOE IIIOCCE. »

5) «M3mepenus mpoOBOAWIUCH METOJOM aTOMHO-20COPOLIMOHHON CIIEKTPOMETPHUU.»

6) «MaccoBas koHneHTpanus coctaBmia 0.05 Mr/i»
Otser: 1,3,4

3aoanue 7. Ileped eamu cmoum 3adaua 6vlOpamv Memoo OJisl CepUliHo20 OnpeodeneHus
mukpoxoruwecms meou (Cu?') 6 npupoonoii ode. Oyenusas 603MOIHCHbIE BAPUAHMbL, KAKUE
TPU ¢axmopa sasnsaiomcs KiouesbiMUu Ol CPABHEHUs UX OOCMOUHCME U HeOOCMAmKO8 8
O0anHOM Konmekcme?

1) [Ipenen obHapyskeHuss MeTOA.

2) CenexkTUBHOCTh METO/A B IPUCYTCTBUU Apyrux noHos (Fe**, Zn*").

3) LiBeT peakTUBOB, UCMOIB3YEMBIX B METOJIE.

4) TlponyckHas criocOOHOCTB (CKOPOCTh aHAIM3a OJTHOM MPOObI).

5) lonmynsipHOCTh METO/1a B COLIUATBHBIX CETAX.

6) JInuHble IpeanouTeHUs! pyKOBOAUTENS MPaKTUKK 20-1€THEN JaBHOCTH.
Otser: 1,2,4

3adanue 8. Ycmanosume coomeemcmeue medxncoy munom UHGOPMAYUOHHO20 3anpoca Ois
peuleHus aHaTumu4eckoll 3a0a4u u Haubonee noOX00AWUM UCTNOYHUKOM UHDOPMAYUU.
Tum 3ampoca Ucrounuk nndopmanuu

1. Heob6xomumo Hakitu  odummanbayto, A. CoOopuuxk "[IHJ[ @" (DenepaibHbie

IOPUINYECKH 3HAYUMYI0 METOJIUKY aHaJIN3a HopMbl), ['OCT, wMeronuyeckue yKa3zaHU
Pocrniotpebnanzopa.

2. Tpebyetcs nmoHATH TeopeTHueckue ocHOoBbl b. Hayunble 0030psl B peleH3UupyeMbIX

U OrpaHMYEHHUs HOBOIO MeToja (Hampumep, KypHajax (Hampumep, "Journal of

B2XX-MC/MC). Chromatography A", "AHanuTHKa U
KOHTpPOJIB").

3. Hyxubl cBexue (3a TOCIEIHUNA TON)
HCCJIEIOBATENIbCKHE JaHHbBIE 10 HOBOW IpymIie
3arpsA3HUTEIICH.

4. Tpebyercsi omepaTUBHO HaWTH (HU3UKO-
XUMHUYECKHE KOHCTAHTHI (KOHCTaHTBI
YCTOWYMBOCTH, AJIUHBI BOJIH).

Otser: 1-A, 2-b, 3-B, 4-T".

B. ba3pl nmaHHBIX Hay4HbBIX cTareil (Scopus,
Web of Science, PUHII) ¢ ¢punsTpom no nate

I'. CnpaBoYHMKH MO AHATUTUYECKOW XHUMHH
(manpumep, cupaBodHuK JIypbe), 6a3bl JAHHBIX
xuMuuecknx BemectB (PubChem).

3aoanue 9. Ycmanosume coomeemcmeue Meofcdy SManom AaHAIUMUYecKou 3a0adu u
CUCMEMHBIM ()eﬁcmeueﬁxz, Komopoe Ha HeM 6blNOJIHAENICAL.

DTan pelieHus: aHATUTHYECKON 3a1a4uu

CucremHoe nericteue / PaccmarpruBaembrii
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BapHaHT

1. Beoigenenune 6a30BbIXx  cocTaBistommx A. JlekomMmo3unus Ha MOA3a7aydd: OICHKA

3aznaun "IIpoBecTy BanuIanuo0 METOUKH" . IIPaBUJILHOCTH, IPELMU3UOHHOCTH, IIpeaesa
0OHapyXeHUS, IMHEHHOCTH U Jp. |

2. ITouck u or60Op HHPpOpPMAITIH b. Kputuueckoe cpaBHEHHE HECKOJIBKUX
BAJIMJUPOBAHHBIX ~ METOJUK M3  Pa3HBIX
MCTOYHHKOB.

3. OneHka BO3MOKHBIX BAPHAHTOB PEIICHUS B. B3BemuBanue «3a» U «IpOTUBY»: HAIIPUMED,
BbIOOp Mexny ¢otomerpueir 1 AAC 1o
KpUTEPUAM CTOUMOCTH, TOYHOCTH,
JIOCTYITHOCTH.

4. ®opMUpOBaHUE BHIBOJOB I'. AprymeHTamuss Ha OCHOBE 0OpaOOTaHHBIX

JAHHBIX, OTNICJICHHE YCTAaHOBJICHHBIX (aKTOB
OT MPEITOIOKEHHUH.
Otser: 1-A, 2-b, 3-B, 4-T’

3aoanue 10. Boccmanosume no2uueckyrlo nocie008amenbHOCMb CUCMEMHO20 N00X00d K
peutenuto  3a0aqu. «OO0BACHUMb  paACX0dCcOeHUe MedHcOy pe3yibmamamit  NapaielbHblx
onpeoeneHull, NOJYYEeHHbIX 08YMS 1AOOPAHMAMUY.

1) IIpoBepuTh UCXOIHBIE JAHHBIE U PACUETHI.

2) BolaBuHYTH THIIOTE3BI (pa3Hasi TEXHHWKAa O0TOOpa aJMKBOT, pa3jiMyhe B HACTPOWKe MpuoOopa,
YEIIOBEUECKHUH (PaKkTop).

3) ChopmynupoBaTh mpobiaeMy: HATHINE CTATUCTUICCKU 3HAYMMOTO PACXOXKICHHS.

4) IlpoBecTH OHKCIEPUMEHT JJsi MPOBEPKU TUIMOTE3 (HAMpUMEpP, COBMECTHOE BBINOJIHEHHE
aHaIn3a).

5) Cnenatb BBIBOJI O HanOOJEEe BEPOSITHON MPUUMHE U MPEATIOKUTH KOPPEKTUPYIONIUE IeHCTBUS.
Otger: 3) —1) =2) —4) = 5)

3aoanue 11. Yecmanosume npasunvHyio nociedo8ameibHOCmMb pabomsl ¢ uH@opmayuel npu
n0020Mo8Ke 3aKI0UeHUs N0 AHAIU3Y.

1) CpaBHuTh paktuyeckue nanHeie ¢ HopmaTuBHBIMU 3HaueHusMU (IIJIK, TOCT).

2) Or¢unbTpoBaTh U CUCTEMATHU3UPOBATh TOJBKO (AKTHUECKUE AaHHbIE (LUQPBI, YCIOBUSL
IIPOBEJICHUS aHAIU3a).

3) ChopmynanpoBaTh OLIEHOUYHBIE CYKICHUS («HOPMa», KIPEBBILICHUE», «BBICOKHH PUCK»).

4) [loaxpenuTth KaXka0e CyKJIeHHE apryMeHTaMH U3 I1.a.

5) Otnmenutp B ucxogHoM otyeTe (aktol ("comepkanue = X") OT yXKe HMEIOIIUXCS
WHTEpIPETALMI aBTOpa OTUYETA.

OtBet: 5) > 2) —> 1) > 3) — 4)

3aoanue 12. 3a0aua: «I1odobpams memoo 015 KayecmeeHHo20 ooHapyiceHus uoros xaopa (CIl)
6 pacmeopey». Hazoeume ooun ananumuueckuti memoo O0as Noucka nooOpobHocmel 6
Jqumepamype.

OTBeT: apreHToOMeTpus

3aoanue 13. I[lpu evibope medxncoy mumpumempuyeckum u Gomomempuieckum memooom
onpeoeneHUuss KOMNOHEHMA 6dM BAJICHO, YMOObl Memoo Obll ObICMpPbIM, HO He mpebo8al
00po2o20 obopyodosanus. Kaxoe ocnosnoe docmouncmeo smoeo memooa?

OTBeT: CTOUMOCTH 000PYAOBAaHUS

3aoanue 14. Bam npedcmasnenvl 06a ¢hpazmenma mekcma no umo2am anaiu3a 600bl.
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Tekcr A: «Mbl HallUIM KaKyloo-TO raaocTh B Boae. E€ tam mHoro. Becem Oyner minoxo. S ato
YYBCTBYIO.»

Tekct b: «Ilo manaeiM MCIT-MC ananuza, konnentpamus kaamus (Cd) cocraBuna 0.003 mr/n
rpu [TJIK 0.001 mr/n. IIpessimenue I1JIK B 3 pa3a 3adukcupoBano B Touke oTOOpa Ne5.»
3aodanue: 1) Ilposeoume Kpumuueckuti auaiu3, 6vlOeIU8 @OaxKmol, MHEHUSA, OYEeHKU U
unmepnpemayuu 8 xaxcoom mekcme. 2) Cgopmupyiime cobcmeeHHoe ap2yMeHmMUpOo8aHHoe
CyJHcoeHue 0 mom, Kakou mexkcm npeocmasisiem npopecCUoHaibHy0 UHGOPMayuro u noyemy.

Ortger:
1. Tekct A: He comepxutr ¢daktoB. «Kakyro-To ragocTb» — HEONpPEACICHHOE MHEHHE.
«MHOro» — CyObeKTHBHas OlleHKa 0e3 Kputepus. «byner IUI0Xo» — 3MOIMOHAIbHAS

uHTeprpetanus. «4yBcTBy10» — yka3zaHue Ha HEOObEKTUBHOCTD.

2. Tekcr b: ®akter: xornentpamus Cd = 0.003 mr/n, TIJIK = 0.001 mr/i, Touka or6opa NeS.
Wntepnperanus/Onenka: «[Ipespimenune IIJIK B 3 pasa» — 3T0 oOlEHKa, HO CTPOro
BBITEKAIOIIAs U3 CPABHEHUS IBYX (DaKTOB U TIOTOMY apryMEHTHPOBAHHAS.

3. Cyxnenue: [Ipodeccuonansuyro umnpopmaiuio npeacrapiser Texcr b. On omepupyet
KOHKPETHBIMH, MPOBEPSIEMBbIMU JaHHBIMU ((akTamu), Ha3piBaeT Metoxn aHanuza (UCII-MC) u
napametp (Cd). Ouenka cTpoutcs Ha COMOCTaBIEHUHU ¢ 3akoHonaTenbHol HopMmoit (ITJIK), uro
JenaeT ee OOBEKTUBHOM M 3HAauMMOM nns mnpuHAtus pemeHud. Tekcr A saBisercs
SMOIMOHATBHBIM U HEMH()OPMATHUBHBIM.

3aodanue 15. Ha npaxmuke 6am HydcHo onpedeiumsv cooepoicanue xceneza 6 50 npobax.
Locmynuwl 06a eapuanma:

Bapuant 1: dotokonmopumerpus ¢ cCynbPOoCaTUIMIOBOM KHUCTOTOH. Tpebyer AmuTENbHON
MpoOOMOATOTOBKM KaXJA0W MpOoOBl (MacKHpPOBAaHWE MEIIAIOIIMX HOHOB), HO MpPUOOp €CTh B
1a00paToOpUH.

Bapuant 2: Atomno-abcopOuunonsast crnekrpomerpus (AAC). [Ipsmoe usmepeHue, BbICOKas
CKOpOCTh Tocie kanubpoBku. Ho mpubop ciomaH, ero peMOHT 3aiiMeT Helemo, a CPoK CAauu
pe3yabTaToB — 3 JTHA.

3aoanue: Paccmompume 803MOdICHble 8APUAHMbL peuleHUsi NOCMABIEeHHOU 3a0ayu (He MOJbKO
06a ykazanuwlx). OyeHume ux 0OCMOUHCMEA U HEOOCMAMKU C MOYKU 3PEHUs. COOMBEMCMEUs
yenu (nonyuums mounvie pe3yibmamvl 6 CPOK) U npeoaodicume Haubosee payuoHAIbHbIL NIAH
Oevicmeuti. Apeymenmupytime.

IIpuMepHBIil OTBET-KIIFOY:
Bapuant 1 (Potomerpus):
JHoctounctBa: O60py10BaHNUE JOCTYITHO, METO]T XOPOIIIO U3BECTEH.
Henocrarku: Ovenp Oospmas TpynoeMkocTh (50 mpo0 januTenbHas MOJArOTOBKA), BBICOKHM
PHUCK OIIMOKH M3-3a YEJIOBEUECKOro (akTopa U yCcTajaoCTH, €CTh PUCK HE YIOKUTHCS B 3 JIHS.
Bapuant 2 (AAC):
Hocrounctsa: TouHbIH, OBICTPBIN, MEHEE TPYAOEMKHIA.
Henocratku: Henoctynen B Tpebyemble cpoku. OkupaHue peMOHTa aBTOMAaTHYECKU O3HA4YaeT
CpBIB Je/JIaiTHa.
Bo3moxHbIe ApyTHe BapuaHThI U OLICHKA!
Bapuant 3: Haiitu npyryto naboparoputo ¢ padotaromum AAC [1s1 ayTCOPCUHTa aHalIn3a.
JlocTonHcTBa: BBICOKas CKOPOCTH U TOUHOCTb.
Henocratku: CroumMocTh, HEOOXOAMMOCTh ONEPATUBHOTO COTJIACOBAHUS.
Bapuant 4: OntumusupoBatb (HOTOMETpUUYECKUI MeTOA (YIPOCTHTH MPOOOMOATOTOBKY, €CIH
MO3BOJISIET MaTPHIlA IPOO, ABTOMATU3UPOBATH OTOOP AJTUKBOT).
JloctonHcTBa: B pamMKax UMEIOLIUXCS PECYPCOB.
Henocratku: Tpebyer ObICTPOI SKCIIEPUMEHTATBHOM MPOBEPKHU, PUCK MTOTEPU TOYHOCTH.
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PanuoHnanbHbIN IU1aH IEUCTBUIA U ApTyMEHTALIUA:

1. HemeieHHO OLIEHUTh BO3MOXXHOCTH Bapmanta 3 (ayTCOpCHHT): 3allpOCUTh KOMMEPYECKOE
NPEUIOKEHNE M CPOKH Y CMEKHOW JTabopaTOopru. DTO CaMblil HaI€KHBIHN ITyTh AJIs1 COOJIIOICHUS
Y Ka4ecTBa, U CPOKOB, €CIIU OIO/IKET MO3BOJISET.

2. TapamnensHo Havath paboTy mo Bapuanty 1 (dporomerpus) ¢ ontumuszanueii (Bapuant 4):
IIPOBECTU CPOYHOE MIJIOTHOE HCCieoBaHue Ha 2-3 mpobax, 4ToObl OIICHUTh peajbHOe BpeMs U
BO3MO>KHOCTb YIIPOLLEHHS IPOTOKOA.

3. IlpuHATH peuieHHEe HAa OCHOBE MOJMYYEHHONW MHGPOpPMAIUHU: €CIU ayTCOPCHUHI BO3MOXKEH U
OblcTp — BBIOpaTh ero. Ecimu HeT — MOOWIM30BaTh BCE YEIOBEUECKHE pECcypchl Ha
dboromeTpuIo, OpraHu3oBaB pabOTy B CMEHBI, ¢ 00s13aTEIbHBIM BBEJICHHEM KOHTPOJBHBIX MPOO
JUISL KOHTPOJISL KauecTBa B YCIOBUAX aBpaia. [I[puopUTeT: MOMydYuTh pe3yiabTaThl B CPOK, HO HE
1IEHOH TpyOOH MOTEPH JOCTOBEPHOCTH.

dopmupyeMasi KOMIETeHIHS

Nuaukatopsl ¢OpMHUPOBAHHOCTH KOMIIETEHIIUMH

YK-2. CnocoGeH ompenensirts Kpyr
3a/1a4 B paMKax MOCTABJICHHOW LIENU U
BI)I6I/IpaTI) OIITUMAJIbHBIE CIIOCOOBI MX
pelIeHHs, UCXOAS W3 JACHCTBYIOIINX
IMPpaBOBBLIX HOPM, UMCIOIIUXCA
pecypcoB u OrpaHUYCHUIA,
HHAUKaTOpaMu JOCTUKCHUA KOTOpOfI

VK-2.1. Omnpenensier Kpyr 3agad B  paMKax
MOCTaBIICHHOMW 1LIEJIH, OTIPECIISeT CBSI3U

MEXTy HAMH.

. YK-2.2. [Ipennaraer CII0COObI peleHus
MOCTaBJICHHBIX 3a7a4 U OXUJAEMbIE PE3yJIbTaThl,

OOCHUBACT IIPCIIIOKCHHBIC CIIOCOOBI ¢ TOYKH 3PpCHUA
COOTBCTCTBUA LCJIU IIPOCKTA.

SIBJISICTCSI: * YK-2.3. [Inanupyer peanusaiuio 3ajad B 30HE CBOEH
OTBETCTBEHHOCTH C YYETOM HMEIOIIHUXCA PECYPCOB H

OrpaHquHHﬁ, HeﬁCTBYIOHIHX IIPpaBOBLIX HOPM.

e VK-2.4 BremmonHger 3amaud B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBUU C
SaHJ'IaHI/IPOBaHHI)IMI/I peBYJ'II)TaTaMI/I %1 TOYKaMHU

KOHTPOJIS, TPU HEOOXOAUMOCTH

KOPPEKTHPYET CIIOCOOBI pEIICHUs 3a/1a4.

VK-2.5. IlpeacraBnser pe3yibTaThl IPOEKTa, Mpeaara-
€T BO3MOXHOCTH MX HCIOJIb30BaHUS W/WIA COBEpUICH-
CTBOBaHUs

3adanuel. I[lenvio npoexma A611emcs OYEHKA CE30HH020 3A2PA3HEHUs 8000eMd HUMPAMAMU.
Kaxoii uz cneoyrowux nepeuneti 3a0au HAUBOJIEE mouno coomeemcmagyem >mou yeau u
JI02UHeCKU C8A3AH?

1) a) B3sate onny npoOy Bojsl B utone; 0) [IpoBectn ananu3 Ha HUTpatThl; B) OGOpMUTH OTUET.

2) a) OnpenenuTh TOYKM OTOOpa MpoO C yd4eToM TEUEHHH M HCTOYHUKOB 3arps3HeHus; O)
[IpoBecTn oT6Op TpoO B pasHbie ce30HHBI rojaa; B) IlpoBecTn xuMuueckwii aHamus mpoO Ha
coJiepkaHue HUTpaToB; ) CpaBHUTH MosyueHHbIe qaHHble ¢ [1JIK u Mmexay coboit.

3) a) Uzyunth nauTeparypy IO MeTOJaM aHaidu3a HUTparoB;, 0) Kynute HeoOxomumoe
obopynoanue; B) [IpoBectn aHanu3 Bcex npo0O 3a OJMH JICHb.

4) a) IlpoBecTn aHanmu3 BOABI Ha BCE BO3MOKHBIE 3arpsizHuTenu; 0) IloctpouTs rpaduku; B)
Crenatp BBIBOJ O UUCTOTE BOJOEMA.

Ortser: 2

3aoanue 2. I[lpu naanuposanuu MOHUMOPUHEA AMMOCHeEPHO20 8030yXa Ha codepaiicarue SO2 bl
npeonazaeme UCHONBL30BAMb MEMOO C MeHbUlel MOYHOCMbIO, HO BbICOKOU CKOPOCMbIO U
ModbunbHocmulo 0ns Ikcnpecc-oyenku. Kaxou kpumepuii sensemes OCHOBHBIM ons oyenxu
9Mo20 cnocoba 6 pamkax yeau npoekma?

1) CroumocTtb 000pyA0BaHHMS.

2) CooTBeTcTBHUE 1ETH OBICTPOro KapTorpadupoBaHMs 30H 3arpsi3HEHUS.
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3) Co>XHOCTh OCBOCHHS METO/A JTA0OPAHTOM.
4) Hanuune METOVKH B aTTECTOBAHHOM BHJIE.
Ortger: 2

3aoanue 3. Bvl naianupyeme 8bInoaIHUMb 3a0ayy HO ONPeOeneHUI0 MANCEIbIX MeMmalos 8 Nouee
cunamu ceoeu Jnabopamopuou 2epynnel. Kaxoe u3 nepeuucieHuvix ycnosuti aensiemcs
BHYTPEHHUM oepanuuenuem, komopoe HeoOX00UMO yyecmb 6 nepsylo ouepedb Hpu
naaHUposanuu?

1) HeiictBytomue CanlluH Ha conepskanue MeTaioB B MTOYBE.

2) Hanuune B n1abopaTopuu TOJBKO aTOMHO-a0COPOLIMOHHOTO CHEKTPOMETpa, B TO BpeMs Kak
JUTS. HEKOTOPBIX METAJJIOB HEOOXOAUM MacC-CIIEKTPOMETP.

3) Cpoku ciaym oTYeTa 3aKa3yuKy.

4) Iloroansle yciaoBust uist 0TOOpa npoo.

Otger: 2

3aodanue 4. Ymeepowcoenue: «Eciu yenvio sensemces "Onpedenenue 3¢hghexmusnocmu pabomol
Hoso2o ¢unvmpa Ha evibpocax TOIL]", mo 3adaua "llposecmu coyuonocuyeckuii onpoc
arcumenell oauznedHcaumux 0omos" s168/semcs HanpPAMyro blmeKarowell u 00s3amenbHoU 0Jist SMou
yenuy.

1) Bepno.

2) HeepHo.

Otger: 2

3adanue 5. Ymeepoicoenue: «Eciu 6 npoyecce 8binonnenus anaiuza npod Ha Heghmenpooykmol
Kaniubpo8ouHblll 2papux noKazan Henpuemiemo Hu3Kuil koagguyuenm xoppensyuu (R? < 0.98),
KOPPEKMHbIM Oelicmeuem 6 30He C8oell OMEemCmeeHHOCmU 6y0em NPoUcHOPUPO8ams 3mo U
UCNONIBL308AMb 2PADUK OM NPOUUTIO20 MecAya OJisk pACUenos, YMoobl YI0HCUMBCSL 8 CPOKY.

1) Bepno.

2) HesepHo.

Otger: 2

3aoanue 6. Lenv: «Paspabomams npozpammy KOAHATUMUYECKO20 KOHMPOIS MeEPPUmopuu
Oviuweco xumzasooa». Kaxue u3z npeonosicennvix cnoco6oe pewienus 3aoad  Oyoym
coomeemcmeaosams smotl yeau? (Boibepume TPHU sapuanma)

1) IlpeanoxuTh MPOBECTH TOJIBKO BU3YAJIbHBIH OCMOTpP TEPPUTOPHH.

2) Ha ocHOBe HCTOpPHYECKHX JaHHBIX BBIICIUTH NMPUOPUTETHBIC 3arps3HUTEIH (HAIpUMep,
XJIOPOPTaHUYECKHUE COEAMHEHUS], TAKEIIbIe METAILIIbI).

3) TlpenaoxuTh HCIONB30BaTh CTaHAApTH30BaHHbIE MeTonabl aHamusa (I'OCT, ITHI @) mns
o0ecrieyeHns JOCTOBEPHOCTH U IOPUIMUECKON 3HAUNMOCTH PEe3yJIbTaTOB.

4) PexoMeHI0BaTh aHAJTM3UPOBATH TOJIBKO COCTAaB aTMOC(EPHOTO BO3IyXa.

5) Ilpeanoxuth cxemy ONpPOOOBAaHUS, BKJIIOYAIOUIYIO IMOYBY, IPYHTOBBIE M IOBEPXHOCTHBIE
BOJIBI.

6) Oxungarb, yTO Bce HE0OXOoAMMOE 00OpyIOBaHHE OyAeT pa3paboTaHO B pamMKax 3TOTO JKe
MPOEKTA.

OrTserT: 2,3,6

3aoanue 7. Ilpu naanuposanuu pearuzayuu saoauu «llpogecmu xeapmanvHbili MOHUMOPUHS
Kayecmea peyHou 600vl no 10 nokasamensimy HeoOXO0OUMO yuyecmb pecypcvl U 02PAHUYEHUS.
Kaxue TPU nynkma u3z cnucka sagnsromces KIIFOYEBBIMU onsa peanucmuunozo nianuposanus?
1) Tpy10eMKOCTh KaKJIOTO aHAIM3a B YEIIOBEKO-Uacax.

2) JIroOuMBIH TIBET MMOKPACKU CTEH B 1a00OpaTOpUU.

3) Hannume peakTuBOB, CTAaHJAPTHBIX 00pa3L0B U PACXOAHBIX MaTEPHAIIOB.



4) I'padux pabOTHI CMEXKHOTO OTAETIA.
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5) IlponyckHast CHOCOOHOCTH U 3arpyKEHHOCTh aHATUTHYeCKOoro obopynoBanus (XIIK, BOXX,

AACQ).
6) JIuuHble 1IaHbI PyKOBOJIUTEINS HA OTITYCK.

Ortser: 1,3,6

3aoanue 8. Ycmanosume coomeemcmaeue medncoy 6blAGIEHHOU NPOOIEMOU NPU BbINOJHEHUU

3a0ayu u a0eK8amHuol Koppekmupyoujei Mepoll.

BerisBiienHas npoGiieMa B X0/I€ BBITIOJTHCHUS
3a7a4u
1. OrtoOpanHble TPOOBI CHEra IS OLCHKH
aTMOCc(epHBIX BBIMAJACHUN pacTasii n3-3a
c00sI B XOJIOUIIBHUKE.

2. Ilomyuennsie 3HaueHuss XIIK oka3zanucek

CUCTEeMAaTUYeCKH  HWXKE  (POHOBBIX,  YTO
MIPOTUBOPEYUT APYTUM JTaHHBIM.

3. [Tonesoiut 3KCIIPECC-TECT rokasain
npesbilienre  [I/IK  mo  cBuHIy, HO
nabopaTopHOe TOITBEpXKICHUE 3aiiMer 2
HEJICIIH.

4. Cpoku otOopa mpoO CIBUHYIHCH H3-32
MOJIOMKHU IPOO00TOOpHUKA

Ortser: 1-A, 2-b, 3-B, 4-T’

Koppexrupyromas mepa

A. Brectu B TpPOTOKON KOMMEHTapuii 00
YCIIOBUSIX XpaHEHHs M HHTEPIPETUPOBATH
pe3yiabTaThl C y4€TOM BO3MOKHOI'O U3MEHEHUS
KOHIIEHTpaLui

b. IIpoBepurhs NPaBWIBHOCTH IPUTOTOBIICHHS
TUTpPaHTa, KaluOpoBKYy mHpubOpa, MOBTOPUTH
aHaJN3 C KOHTPOJIBHOU TPOOOii

B. Hemenmenno POUH(POPMUPOBATH
3aKa34vKa O IPEABAPUTEIBHBIX JAHHBIX,
yKa3aB Ha [IPEIBAPUTEIIbHBIN XapaKTep METoa

I'. OnepaTuBHO apeHJ0BaTh WM 3aMEHUTh
00opyZ0BaHKE, MEPECMOTPETh KaJeHIapHbII
rpaduK Ha MOCJeTyIOIUe STarbl

3aoanue 9. Ycemanosume coomeemcmeue medxncoy ¢hopmoii npedcmagienus pes3yibmamos

npoekma u ee yejilebliM Ha3HaveHuem.
cDOpMEl MMpEaACTaBJICHUA PC3YJIbTATOB

1. Hay4HO-TEXHHYECKHMH OTYET C IOJHBIMH
IPOTOKOJIAaMU  AHAJIU30B,  CTAaTHCTUYECKOM
00pabOTKOMH, OLIEHKOH MOTrPEeIHOCTH.

2. VHTepakTHBHas KapTa-Cxema C LBETOBOU
KOJAUPOBKOHN YPOBHEW 3arpsi3HEHUS.

3. Cratps B
KypHaIe.

pELEH3UPYEMOM  HAYYHOM

4. PekoMeHIanMM 1O JOOYHMCTKE T'PYHTOBBIX
BOJI C TEXHUKO-3KOHOMHYECKUM
000CHOBaHHEM

Otser: 1-A, 2-B, 3-B, 4-T

3aoanue 10.

LleneBoe Ha3HaueHME (IIPETIOKEHHUE 110
HCIIO0JIb30BAHUIO)

A. [Ins mnepemaud B HAA30pHBIE OPraHbl
(Pocorpebnamzop, Pocnpupomnanzop) kak
JIOKa3aTeNIbHBIA JOKYMEHT
b. Jlna  Bu3yaJlbHOTO W  MOHATHOTO
uH(pOpMUpPOBaHHST  OOILIECTBEHHOCTH  WIIU
HECTEeUAIMCTOB (aIMUHUCTPALIHS, )KUTEIIH ).
B. Jlns oOMeHa HOBBIMU 3HAHUSIMU B HAyYHOM
coo00111eCTBE, aHaym3a JOJITOCPOYHBIX
TEeHJICHIIUN
I'. Ins mpakTU4eCcKOro NMPUMEHEHUS C LIEIbIO
JUKBUJAIMYU BBISIBJIEHHOTO 3arpsi3HEHUS

Bocecmanosume J102UYeCKyro noc1e008amenbHOCmb  SMAN08 NJAAHUpO6aHUsl

npoexma ona yeau « OyeHumsv d¢hexmusHocms cucmemvbl OYUCMKU CIOYHBIX 800 NPEONPUAMUSL

3a Ikeapmaﬂ». Haunume ¢ nocmanoséxu 3aoayqu.
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1) CocraButh Tpaduk oTbopa MpoO Ha BXOAE U BBIXOAE OYHMCTHBIX COOPYXKEHUH TpU pa3a B
MecsIII.

2) OmnpenenuTh TNEPEYCHb KOHTPOJIUPYEMBIX TIOKa3aTesiel, COOTBETCTBYIOIIUX CHEIH(UKE
crokoB mpeanpustus (Hanpumep, bBIIK, XIIK, B3BemieHHble BemecTBa, CreUPUICCKUC
3arps3HUTENHN).

3) ChopmynupoBats 3anauy: «IlodyduTh U CpaBHUTH JAAHHBIE O COCTaBE€ CTOYHBIX BOJ JI0 U
MOCJIE OYMCTKU 3a SIHBAph-MapT».

4) PaccuutaTh HEOOXOJMMOE KOJHUYECTBO PEAKTHUBOB M MOJTOTOBUTH IUIAH-3asIBKY Ha UX
IpUOOpETEHHE.

5) 3amaHnupoBaTh NMPOBEICHUE MapalIeIbHBIX ONpPEIeTIeHUN i1 00ecnedeHus JOCTOBEPHOCTH
pE3yJIbTaTOB.

OtBer: 3) > 2) —> 1) > 4) —>5)

3adanue 11. Ycmanosume npaguibHyio ROCIE008AMENbHOCHb OeUCmBUll nocie 3a8epuieHus
no1e6020 U 1aO0pamopHO20 3Mano8 NPoeKmda.

1) ChopmynupoBaTh BBIBOJBI O CTEIICHU 3arPS3HEHUS U COOTBETCTBUS/HECOOTBETCTBUS HOPMAaM.
2) IIpoBecTu CTaTUCTUYECKYIO 00pabOTKY JaHHBIX (pacCUUTaTh CPEIHUE, OTKIIOHEHMUS).

3) CucremaTu3upoBaTh NOTyYeHHBIC IU(POBHIC TaHHBIC B TAOIUIIBI.

4) [ToaroTOBUTH MPE3SHTAIUIO /IS 3aKa34YHKa C KJIFOYEBBIMU BBIBOAAMHU U BH3yaIH3aIIUCH.

5) CpaBHUTH MOITYYEHHBIE PE3yIbTAThI C POHOBBIMU 3HAYCHUSMU U ycTaHOBIeHHBIMU [T/IK.
OtBetr:3) > 2)—>5)—1)—4)

3aodanue 12. Ilenv npoexma: «Paspabomams u anpoduposams memoouxy omoéopa npoo
ammocgheprozo 6030yxa Onsl aHanuza aemyyux opeanuyeckux coeournenuti (JIOC) 6 2opoockoti
cpedey. HazoBuTe 0JJHY KIIIOUEBYIO 3a]a4y, KOTOpast JOTMUYECKH BBITEKAET U3 ATOM LIEJIH.

OtBer: oT60p TIPOO

3aoanue 13. Bam nopyuyeno evinornums cepuio uz 50 ananiuzos nousvl Ha COOepicaHue YUHKA
memoodom AAC. Ooun ananuz 3anumaem 15 munym pabomwl npubopa. Ilpubop oocmynen 4
yaca 6 oOenv. Kaxoe MUHUMAJIBHOE xonuuecmeo pabouux oOwuei nompebyemcsa O
BbINOJIHEHUS MOJIbKO UHCMPYMeHmanvHou yacmu usmepenuti? (OTBET maiite nudpon).

Otger: 4

3aoanue 14. Llenv: «Oyenums npucoOHOCHb 600bl U3 POOHUKA OISl XO3AUCEEHHO-NUMbEBO2O
UCNONIL30BAHULY.

Yactp A: [Ipenynoxxure CTpYKTYpy KpaTKOTo 3aKJIIOUeHHs (pe3loMe) 0 UTOraM TaKoro MpoeKTa
JUTS pa3MelieHns Ha HHQOPMAIIMOHHOM IuTe y ponHuka. Kakas mH(popmanms nomkHaA OBITH B
HeM o0si3arenbHO? (3-4 MyHKTA).

Yacte b: Kakue BO3MOXHOCTH COBEPIICHCTBOBAHHUS MOHHTOPWHTA BBl MOTJIH OBbI TIPEIJIOKHUTH
10 UTOT'aM BBITIOJIHEHHOH paboThI?

IIpuMepHBIii OTBET:
Yacte A: CTpyKTypa KpaTKOro 3aKJIIoueHusl Ha HHPOPMAIIMOHHOM IIUTE

Undopmanusa nomxkHa ObITh MaKCUMAaJIbHO JOCTYIHOM, HAIJISIAHOM M OTBEYarouieil riaBHOMY
BONPOCY kKUTeNel: «MO0XKHO JIM TUTh 3Ty BOLY?».

1. OOwmuit BepaUKT M cTaTyc HOpurogHoctu: KpymHbIM HIpUPTOM M € HCHOIH30BAHUEM
MHTYHUTHBHO TOHATHBIX cnmBosioB (mampumep, [/ X , uBerosas mrmnkamms). Hanpumep: «ITo
pesynbTatam wuccinenoBanuii [mara] Boma HE TIPUT'OJHA nns nuTes 0€3 KUIISUCHUS WIH
«Bozga cooTBETCTBYET HOPMaM 110 OCHOBHBIM ITOKA3aTEISAM.
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2. KitoueBbie NMpOBEpEHHBIC MapaMeTphl C pe3ysibTaTaMu: B BHIE TIPOCTON TaOIUIIBI HITU
CIIUCKa C YKa3aHHueM HopMmaTuBa. O0s3aTeNbHO:

Mukpobuosornueckre noka3arenu (00mme KoaupopMHbIe OaKTEepPHH ).

XuMHYecKue MoKa3aTelln: HUTPaThl, o01Ias )KeCTKOCTh, BO3MOXKHO, JKeJIe30, MapraHel| (To, 4yTo
Yarie BCETro BhI3BIBACT MPOOJIEMBI B POJTHUKAX ).

3. Pexomennanuu asis HaceneHus:: YeTkue U KOHKPETHbIE YKa3aHHs Ha OCHOBE BEPJUKTA.

Ecnu Boma mpuroana: «PekoMeHIyeTcsl yIoTpeOIAaTh MOCe KUTITIYCHIS .

Ecnu ne mpuronHa: «3ampelieHo HCMOoJIb30BaTh JUIsl MUThS. U MPUTOTOBICHUS NHUIIKA. MoxeT
OBITH MCIOJB30BAHA JIJISI TEXHUUECKUX 11eJIed (II0JIUB, MBITHE)».

Baxxno: Ykazanue, 4To COCTOSTHUE POAHHUKA MOKET MEHSTHCS, U 3aKIIOYCHHE JIeHCTBUTEIBHO Ha
JaTy otoopa mpoo.

Yacte b: Bo3aMoxkHOCTH COBEpIIEHCTBOBAHUS MOHUTOPUHTA

[To utoram nepBUYHON OLIEHKH MOXKHO MPEAJIOKUTH CIEAYIOIIHUE IIard A pa3BUTHUS
CHUCTEMBI KOHTPOJIS:
1. Pacmmpenue mnepeyHs KOHTPOJIMPYEeMbIX BellecTB: Ha ocHOBe aHamm3a MOTEHLIHATbHBIX
WCTOYHMKOB 3arpsi3HEHUsI B OKpyre (CelbX03yrojibs, JOPOTH, MPOMBIIUICHHBIE 30HBI)
OPEUIOKUTh BKJIIOYHTH B IPOrpaMMy MOHHUTOPUHIA creuuduyeckue 3arpsa3HUTENIN
(mectuiuabl, TKEIbIe MeTasuibl, [IAB).
2. IloBslIllIeHNE YACTOTHI U PEMPE3EHTaTUBHOCTH O0TOOpa Mpoo:
YCTaHOBHTH PETYISIPHBIN 0TOOP MPOO (€KEKBAPTAIBLHO WII €KEMECSIIHO), OCOOCHHO B MTEPHO/IBI
MaBOJIKa U aKTUBHOT'O TPUMEHEHHUS y100peHUi.
Ornpenenutb KpUTHYECKUE TOUKH JIsi 0TOOpa (HE TOJBKO BBIXOJ BOBI, HO M TOYKHU BBIIIE IO
TUIOTETUYECKOMY ITYTH (PHIIBTPALIHN).
3. Bueapenne MHCTPYMEHTOB OMNEPATUBHOTO KOHTPOJS: YCTaHOBKA MPOCTHIX JaTYUKOB JIJIst
HENPEPHIBHOTO  MOHHUTOpPHHTa  (DU3MKO-XMMHYECKMX  ToOKazarenei  (MyTHocTh, pH,
AIIEKTPONPOBOAHOCTD), KOTOPHIE MOTYT CIY>KHUTh WHIUKATOPAMHU PE3KOTO U3MEHEHUSI COCTOSTHUS
BOJIBI.
4. Co3manne nyOMUYHOrO  peecTpa/OHIaH-MOHUTOpUHTA: Pa3menieHue  akTyallbHBIX
pe3yNbTaTOB aHAIM30B Ha caifTe MyHUIUNanuteTa win 4epe3 QR-kojq Ha camom muTe JUis
obecrieueHust Mpo3pavyHOCTH U CBOEBPEMEHHOTO0 HH(POPMUPOBAHUS.

3aoanue 15. Bvr omseeuaeme 3a sman «llpobonodcomoexka noueenHvix npoo 0Jisi onpeoeieHus
necmuyudos». B npoyecce vl obHapysicusaeme, ymo napmusi UCNONbLIYEMbIX Ol IKCMPAKYUU
XUMUYECKUX pacmeopumeneti umeen Hecoomeemcmeayiouyio nacnopmy yucmomy (no OaHHbIM
BOJKX-ananuza), umo mooxcem npugeecmu K 10x4cHbIM pe3yiomamam. CpoKu NnoO#CUMarom.
Onuwume 6awiu Oelicmeusi. a) 6 30He ceoell omeemcmeeHHocmuU, 06) ¢ npugredenuem
pykosooumensa npoekma. Kaxoe npuopumem: cpoxu unu 0ocmogepHoCmb pe3yibmamos 6
O0anHOM Koumekcme?

Ortser:

a) JlelicTBHs B 30HE CBOEH OTBETCTBEHHOCTH:

1. HememieHHas ocTaHOBKa paboT: MpeKpaIiar UCIOIb30BaHUE JAHHON MapTUU pacTBOPUTENEH
JUTSI IPOOOTIONTOTOBKH. M30mupyto e€ OT Apyroil XUMUH, MOMETHB Kak «Opak/Ha IPOBEPKE».

2. JIokyMeHTHpOBaHHE HECOOTBETCTBHS: (DUKCHPYIO (DakT B J1aOOpPaTOPHOM >KypHaje: HOMEp
MapTHHA PACTBOPHUTENICH, JaTa OOHAPYXCHHS, CYTh HECOOTBETCTBHS (CCBUIKA Ha IPOTOKOJ
BOXX-ananu3za), Homepa mpo0, s KOTOPBIX STOT PACTBOPHUTENH YK€ OBLT HCIIOJIb30BaH.

3. OmeHka ajgbTEpHATHB. IMPOBEPSAI0 HAJIWYME JPYrOod NApTHH YHCTHIX PacTBOPHUTEIEH,
NPUTOAHBIX JUIsi paboThl. Ecnm anbTepHaTwBa €cTh, HauMHAIO pabOTy ¢ HOBOM mapTuew,
MpeABapUTENIbHO yOenuBIIMCh B €€ KadecTBe (IpoBepKa IMacrmopTa, NMpu HEOOXOIAUMOCTH —
JKcIpecc-TecT). Ecnam  anbTepHATUBBI HET, TOTOBJIIO YETKOE OINUCAaHWUE MPOOIeMBbl IS
PYKOBOJUTEIIS.
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0) JleiicTBUSI ¢ IPUBJIEUEHUEM PYKOBOIUTEIIS IIPOEKTA!

1. CpouHoe nH(pOpMUpPOBaHHE: HEMEJIEHHO COOOIIA0 PYKOBOJIUTENO O MpoOjeMe B yCTHOM
dopme, ¢ mocineayOIMM IMUCBMEHHBIM oOT4eToM (email, ciyxeOHas 3amucka). B oruere
YKa3bIBaIO:

CyTb pobiiemMbl 1 €€ BINSHUE HA PE3YJIbTaTHI.

Homepa noreH1uanbHO CKOMIPOMETUPOBAHHBIX MIPO0.

[IpenyioskeHre Mo pemeHuto (HarmpuMmep, MOBTOP MPOOOMOATOTOBKH JJIsl ATHX MPOO € YHCTHIM
pacTBOPUTEIIEM).

OneHka BIUSHUS Ha CPOKH.

2. IlpeanoxeHue miaHa AeHCTBUM: COBMECTHO C PYKOBOJAUTENIEM BbIPAOATHIBAEM PEILLICHHE:
WneanpHblii BapyaHT: 3aKyINKa/MUCTOIH30BAHHNE HOBOW MApTUU PACTBOPUTEICH W MOBTOPEHUE
JTana npoOONOAroOTOBKHU ISl BCEX 3aTPOHYTHIX IPoO.

BapuaHT nojx KOHTpOJEeM: €clid CPOKM KPUTHYHBI U IEpeleNnaTh BCE HEBO3MOXKHO, MOXHO
IPEUIOKUTh MPOBECTH BHIOOPOUHYIO MOBTOPHYIO IPOOONOATrOTOBKY M aHAIU3 Ui 4acTH Mpod
(KOHTPOJIBHBIX U HanboJiee Ba)KHBIX) HOBBIM PACTBOPUTEINIEM, YTOOBI OIICHUTH CTENCHb BIMSAHUS
HOMEXH. ITO JIOJKHO OBITh CAHKIIMOHMPOBAHO PYKOBOJIUTEIIEM C ITOJHBIM IOHUMAHUEM PUCKOB.
Bce pesynbrathl, mosydeHHbIE ¢ OpaKOBaHHBIM PACTBOPUTENEM, JOJDKHBI OBITH MMOMEYEHBI KaK
HE/I0CTOBEPHBIE.

3. Kommynukanus ¢ 3akazunkom: WH(popMUpoBaHHE 3aKa3yMKa O BO3MOKHOM CPBIBE CPOKOB
WIA HEOOXOAMMOCTH NEepenpoBepKH 4YacTH JAHHBIX — 3TO 30Ha OTBETCTBEHHOCTH
pykoBoauTes. S obecrieurBaro ero BCeil TeXHUIEeCKOW WHPOpMAIUEH 711 TAKOTO Pa3roBopa.
[TpropuTeT: OCTOBEPHOCTH PE3YIbTATOB.

ObocHoBaHmMe: B KOHTEKCTE aHAIMTHYECKOW XMMHH, OCOOCHHO TPU ONPENEICHHH CJEIOBBIX
KOJINYECTB 3arps3HUTENed (MECTUIMIOB), JOCTOBEPHOCTh PE3YJIbTATOB SIBJIAETCS 0€3yCIIOBHBIM
PUOPUTETOM. BhIj1aua HETOCTOBEPHBIX TaHHBIX M3-3a U3BECTHOTO Jle(heKTa peakTuBa — rpyooe
HapyleHne npodecCHOHAIbHOM 3TUKU U, 4acTO, 3aKOHOJATEIbHBIX TpeOoBaHU (eciu paboTa
BeZIETCS B aKKPEIUTOBAaHHOW 1a00paTopun). DTO MOXKET MPUBECTH K:

[TpuHSATHIO HEBEPHBIX PELICHUM 3aKa3YMKOM Ha OCHOBE JIOXKHBIX JIaHHBIX.

IOpuanueckum u penyTaliOHHBIM PUCKaM /s 1abopaTOpUU/OpraHU3aIiy.

Heo6x01mMOoCTH MOIHOTO MOBTOPEHUS pabOTHI B Oy IylIeM ¢ eié OONbIIMMHU 3aTpaTaMH.

Cpoku SBISIOTCA Ba)KHBIM, HO BTOPHUYHBIM (hakTopoM. [IpaBUIbHBIN MyTh — YECTHO OIICHUTH
3a/IEPXKKY, COOOLTUTh O HEW 3aKa3yuKy, MPEIOKHUTh TUIaH M0 €€ MUHUMM3AIMKA U BBITIOJHUTH
paboTy KadecTBEHHO. B JONTOCPOYHON MepcreKkTHBE penyTanus HaAEKHOTO HCIOTHUTENS,
KOTOPBI HE UJIET HA KOMIIPOMHUCCHI B OTHOIIICHUH KadyeCcTBa, BAYKHEE, YEM COOJIIOJICHUE CPOKOB
B OJJTHOM KOHKPETHOM IPOEKTE.

DopmupyeMasi KOMIIETEH U Nuaukaropbl chOpMHUPOBAHHOCTH KOMIIETEH UM

YVK-3 Cnocoben ocymectBiIATh | YK-3.1. Omnpenensier CcBOWO poJib B  COUUATBHOM
COIMAIbHOE B3aUMO/IECTBUE U | B3aMMOJICHCTBUM W KOMaHIHOW paboTe, HCXOIs W3

p€aIn30BbIBATE CBOIO CTpaTerun COTPYAHUYCCTBA I JOCTHIXCHUA
poJIb B KOMAaHAE, HHIAUKATOPAMH | IOCTaBICHHOM LICIIH;
JOCTH>KEHUSI KOTOPOU SIBIISIETCSA: VK-3.2. Ilpm peanmszanuu CBOEH POJM B COLUAIBHOM

B3aMMOJICHICTBUM Y KOMAHIHON paboTe YYHUTHIBAET
OCOOCHHOCTH  TIOBEJICHHMSI W  HWHTEPECHl  APYTHX
YYaCTHHUKOB;

VK-3.3. AHanu3upyeT BO3MOXKHBIE TOCJIEACTBUS
JIMYHBIX JCHCTBHUU B COLIMAJIBHOM B3aMMOJCUCTBUU U
KOMaHJIHOH paboTe, M C YYEeTOM OTOTO CTPOHT
MPOJIYKTUBHOE B3aUMOJICICTBUE B KOJIJICKTUBE;

YK-3.4. OcymectBiasger oOMeH  uHbOpMAIHEH,
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3HAHHUSAMHU U OINBITOM C WICHAMH KOMAaHJbI, OLICHHBACT
WU JPYyTUX WICHOB KOMAaHMABI JJS JIOCTHIKCHUS
IIOCTABJICHHOH 1IEJIH;

VYK-3.5. Cobnto1aeT HOpMBI U YCTAHOBJIEHHBIE IIPABUIIA
KOMaH/IHOW pabOTHI; HECET JTMYHYIO OTBETCTBEHHOCTh 3a
pe3yJbTar;

3aoanue 1. Ymo ssnsiemcs kirouegvlM 8 onpeodeneHuu c8oell poiu 8 KOMAHOe AHAIUMUYECKOU
nabopamopuu?
1) TpeboBaTh pyKOBOZSIIYIO JOHKHOCTh, TaK KaK y Bac OOJIbIIE OMbITA.
2) [TaccuBHO BBIMOJIHATH TOJIBKO YKa3aHUS PYKOBOJAUTEIIA.
3) Ucxoauth U3 cTpaTeruu COTPYIHUYECTBA U OOIIMX IIesiel 3aJauu.
4) PaboTath MOJIHOCTHEO AaBTOHOMHO, M30erast 00CyKIeHUH.
Otger: 3

3aoanue 2. Ilpu pacnpedenenuu oba3anHocmell 8 2pynne no 8aIuaAyuY MemoOUKU 8bl O0NNCHbL:
1) YuuteIBaTh TONBKO CBOU CHJIBHBIE CTOPOHBI.

2) Y4uTHIBaTh OIBIT, 3arPYyKEHHOCTh M MHTEPECHI APYTUX YICHOB KOMaH/bI.

3) JloBepHUTh Bce CIIOKHBIE 3TAIBI CAMOMY OIBITHOMY COTPYIHHUKY.

4) UrHOpupoBaTh MHEHHE MEHEE OIBITHBIX KOJUJICT.

Ortger: 2

3aodanue 3. Illpoananusupoeas 603MOJICHbIE NOCIEOCMBUS CB0UX OelCmBUll 8 KOMAHOHOU
pabome, bl NHOHUMAeme, YMO.
1) D10 HEeoOsI3aTeNBHO, €CTM pad0oTa BHIMIOITHEHA B CPOK.
2) Oto noMoraet n30exaTh KOH(OIUKTOB U YIyUIIUTh OOIIUNA pe3ynbTarT.
3) AHanu3 nociaeaCTBUN — 00S13aHHOCTH TOJIBKO PYKOBOIUTEIIS.
4) JInuHble TEHCTBUS HE BIUAIOT HAa pabOTy KOMaH/IbI.
Otser: 2

3aoanue 4. [[na s¢hghexmusnoco obmena 3nanuamu 6 Komanoe 0OCMAMOYHO UL BbICKA3AMDb
ceou udeu, He 00CyHCOAst NPEONOAHCEHUSL OPYUX.

1) Bepno

2) Hesepno

Ortger: 2

3aoanue 5. Cobnoodenue ycmaHo8ieHHbIX NPAsUl pabomul 8 iabopamopuu (Hanpumep, deoeHue
1abOpamopHO20 HCYPHANQA) ABNAEMCA YACNBIO TUYHOU OMEEMCMEEHHOCMU 3a Pe3Yilbmam
1) Bepno
2) Hesepno
Otger: 1

3a0anue 6. Kakue oOeiicmeus coomeemcmeyom HPUHYUNAM NPOOYKMUBHO2O COYUATLHOZO
83AUMO0eUCMBUSL 8 AHATUMUYECKOU KOMAaHOe?

1) PerynspHoe nHpopMupoBaHue KOJIJIET O X0J1€ CBOEH YacTu paboThl.

2) Kputuka uzeit komier 6e3 apryMeHTaIuH.

3) AHanu3 BO3MOXKHBIX TIOCTIEJICTBUN CBOMX PEIICHUM ISl OOIIETo Mpoliecca.

4) UrHopupoBaHue 3aMeYaHU MEHEE OIBITHBIX COTPYIHUKOB.

5) CoBMmecTHOE 00CYXeHUE TUTaHA TTepe]] Ha4aJloM CEPUH aHAJIN30B.

6) BemmonHeHne paboThl B OIMHOYKY, YTOOBI HE OTBIEKATHCS.

Otser: 1,3, 5
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3aoanue 7. « Ocywecmensiem oomen uHghopmayuetl, 3SHAHUAMU U ONBIMOM C YLEHAMU KOMAHObLY
NPOABIAEMCs, K020d AHANIUMUK

1) [IpoBOAMT MUHU-UHCTPYKTAX 10 HOBOM METOAMKE JIJIsl CTAXKEPA.

2) Jenutcs pe3yibTaTaMM KaJlMOpPOBKM C KOJUJIETOM, BBIMOJHAIOIIMM HapajuiebHbIe
OTIpeieNIeHusl.

3) CkpbiBaeT omrOKy B JaHHBIX, YTOOBI HE TIOJJBOJIUTH KOMaH/Y.

4) YyacTByeT B 00CYKJICHUM IPUYHH PACXOXKICHHS PE3yIbTaTOB B IPYIIIIE.

5) OTka3bIBaeTCs OT MOMOIIU, YTOOBI CAMOCTOATEIHLHO Pa300paThCsl.

6) Ilpennaraer ncnoab30BaTh 60OJIEE TOYHBIN MPHOOP, OCHOBBIBASACH HA CBOEM IMPOIIJIOM OIIBITE.
Otset: 1,2, 4

3adanue 8. Yemanosume coomeemcmeue medxncdy cumyayuetl 8 npaKkmuke u UHOUKaAmopom.

Curyanuu: WNnpaukaropsr:
1) AHamuTHK @OpeniaraeT  pacrnpeaenauTh dTanbl  A) Onpeaenser CBOK Poib HUCXOd
BAIMJAlMM  METOJUKM C Y4Yy€TOM CHELMalIM3alldd U3 CTPaTeruu COTPYJHUUYECTBA.
Ka)J10r0.
2) Ilepen  yTBepxkjaeHueMmM MpoTokoja koManaa b) OnenuBaer uaen Ipyrux Juis
0o0CyXJJaeT BCE IOJY4YEHHbIE JaHHbIE M BO3MOJKHBIE JOCTH)KEHHUS LIEIH.
UCTOYHUKH HOTPEIIHOCTEH.
3) AnanuTuK 3ajepkuBaercsi mocie padoTsl, uyToObl B) JlMuHas OTBETCTBEHHOCTH 3a
3aKOHYUTh CBOIO 4YacTh W HE CpbIBaTh CPOKU CHaud pe3yibTar.

OT4YéTa.

4) [Ipu pa3HOTJIACHUSIX B unTepnpetanuu ) AHanu3upyeT MNOCIHEACTBUS U
XpOMATOTPaMMbl ~ AHAJIMTHUK  MPEIaraéT COBMECTHO CTPOUT MPOAYKTUBHOE
IIPOBECTH JIOTIOJIHUTENIbHBIN KCIIEPUMEHT. B3alIMOJIENCTBUE.

OtBer: 1 -A,2-5,3-B,4-T
3adanue 9. Vcemanosume — coomeemcmeue  medcoy — Oelcmeuem — AHAIUMUKA U
HapyuLaemviM/peanu3yembimM UHOUKAMOPOM.

[enicTBus: WNHnukaTopsr:
1) UrHopupoBaHMe CTaHIApTHBIX ONEPALMOHHBIX Mpouenyp A) YUUTBIBaeT 0COOEHHOCTH M
(COII) naboparopuu i yCKOpeHuUs: paboThI. MHTEPECHI IPYTHX.
2) KoppektupoBka cBoero rpaduka c yuérom »or1anoB b) He co0moiaeT
paboThI IPYTrUX YWIEHOB KOMAH/IbI. YCTaHOBJICHHBIE ITPABHJIA).
3) Otka3 obcyxaaTh METOAMUYECKUE BONPOCH! ¢ Kosteramu, B) He ocymectiser obmen
CCHUTAsICh Ha CBOIO KOMITETEHTHOCTb. 3HAaHUSIMH.
4) AKTHBHOE y4acTHe B «MO3rOBOM WITypMme» Mo Bbibopy [) OOmMeHn  ombIToM  JUIs
METO/1a aHAJN3a. JOCTYOKEHUS TIETIH.

OtBer: 1-Bb,2-A,3-B,4-T

3aoanue 10. Pacnonooscume smanvl 3QP@HeKmueHoco0 KOMAHOHO20 63aUMOOEUCmEUs Nnpu
8bINOIHEHUU NPOU3BOOCMBEHH020 3a0anus «lIposecmu ananuz cepuu 06pasyos na cooepxcarue
Memainnos» 8 102U4ecKkom nopsaoKe:

1) O6cyxnenne u yTBepkieHue o0IIero mnjaaHa paboThl U CPOKOB.

2) Pacnpenenenue poneill (IOArOTOBKAa pEaKTUBOB, KalMOpOBKAa mMpuOOpa, NPOBEACHHE
W3MEPEHH, CTaTUCTUYECKast 00paboTKa).

3) EsxetHeBHBIN KpaTKU OTUET KAXKIOTO O XOJIE ITAMOB M 00CYXACHHUE TPOOIIEM.

4) CoBMecTHasi THTEpIIpETalys Pe3yIbTaTOB U MOATOTOBKA HTOTOBOTO MPOTOKOJIA.

Oteer: 1 -2 —>3—4
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3aodanue 11. Pacnonosxcume 6 npaguibHOU RNOCAICO08AMENbHOCMU Wacu O pa3peuleHus
KOHGhIUKMA 8 KOMAaHoe, C8A3AHHO20 C PA3IUYHOU UHMepnpemayuerl aHaIumu4eckux OaHHbIX:

1) Beiciymath apryMeHTBhl BCEX CTOPOH.

2) IlpennoxuTh MPOBECTU JOIMOJHUTEIbHBIA KOHTPOJIBHBIN OSKCHEPUMEHT MJisi IMPOBEPKU
THITOTE3.

3) CoBMeCTHO MpOaHAIU3UPOBATH BO3MOXKHBIE MPHUUYMHBI PACXOXKACHUU (METOAMYECKUE,
npuOOpHEIE, YeTIoBeYeCcKHil hakTop).

4) IIpuiiTu K KOHCEHCYCY U 3adUKCUPOBATh PEIICHUE B JIA0OPATOPHOM KypHAJIE.

Oteer: 1 -3 —>2—4

3aoanue 12. Kaxoti MUuHUMAnbHblll 8K1A0 8 KOMAHOHYIO pabomy 00adceH obecneuums Kaicowlil
YjleH KOMAHObL AHATUMUKOS?

Oteet: CoOmronenne mpaBui (HopMm, COIl) m nuyHAs OTBETCTBEHHOCTh 3a CBOH YYacTOK
paboTHI.

3aoanue 13. Hazosume ooun uz cnocobos, Kax anaiumuk MOACEm yuecmv UHmMepecsvl Opyeux
YYACMHUKO8 KOMAHObL NPU NAAHUPOBAHUU PabOue20 OHA?

Oter: CornacoBarb BpeMs  HCIOJIb30BaHUS — obOuiero  oOopylnoBaHus  (Hampumep,
xpomarorpada) Ui y4ecTb CMEHHBIN TpaduK KOJUIer npu nepeaade o0pasios.

3aoanue 14. Onuwume KOHKPEmMHYIO CUMYayuto u3 HNPOU3BOOCMBEHHOU NPAKMUKU (Ulu
cmooenupyiime), 8 Komopou 6vl nposeunu 0Ovl  unoukamop «Ocywecmensem 0OMeH
ungopmayuel, 3HAHUAMU U ONBIMOM C YIeHAMU KOMAHObl, oyeHusaem uoeu opyeux». Kaxue
Oelicmausl 8bl npednpumeme U KaKou pe3yibmam odxcudaeme?

[IpumepHBIit OTBET:

Curyamus: Ilpu ocBoenun HOoBoro meroma BOXKX kommera mpeanokun U3MEHUTH TPAJAUEHT
JITFOMPOBAHUS JUII YCKOPEHHWsS aHaiW3a, HO S 3HAN W3 JIUTEPATyphl O PHCKE YXYIICHHS
paszieneHus.

HeiictBus: [lpenmoxxusn mpoBEeCTH COBMECTHOE OOCYXKIEHWE, M3YUYMIIHM MacrlopTa CTaHIapTOB,
OILICHUJTH UJCI0 KOJUIETH, PEIIMIIU CHavajia MPOBECTH MPOOHBINA aHATN3 Ha CTaHJAPTHON CMECH C
U3MEHEHHBIM IPaIUCHTOM.

Oskunaemslii pe3ynbrar: Haxoaum onTuManbHBIA KOMIPOMUCC MEXKIY CKOPOCTHIO i KAU€CTBOM
pasieNieHus, yKperisieM B3anMOIIOHUMaHNEe B KOMaH/Ie.

3aoanue 15. Ilpoananusupyiime 6axcHOCmMb UHOUKAMOpA «AHanusupyem B803MOJiCHbIE
nocneocmeus: IUYHbIX 0eucmeuii...» 0 pabomsl 8 anarumudeckou nabopamopuu. Ilpueeoume
npumep, Ko20a USHOPUPOBAHUE 3SMO20 UHOUKAMOPA MOJCem Npusecmu K Cepbe3HbiM
He2amuGHbIM NOC1e0CMBUAM 0151 KOJIEKMUBA U pe3yibmamos pabomsi.

[IpuMepHBIit OTBET:

BaxHocTh:  AHanuTHyeckas ~ XUMHUS  TpeOyeT  TOYHOCTH M BOCIPOM3BOJUMOCTH;
HECOTJIaCOBAaHHBIE JICHCTBHSI OHOTO COTPYIHUKA MOTYT TIOCTaBHThH O] COMHEHHE PE3YJIbTaThI
BCEHl cepuu OIBITOB, IPUBECTH K MOpUYE 00pa3IoB, MOJOMKE 000PYI0BAHUS, CPBIBY CPOKOB.
[Ipumep: AHaNUTHK, HE IPEAYIIPEINUB KOJUIET, U3MEHSET HACTPOMKHU crnekTpodoToMerpa (Ieb,
CKOPOCTh CKaHHpOBAaHHUs) JUISI «YCKOpEHHUs» CBOeH cepuu wu3MepeHuil. B  pesynbrare
MOCTIEIYIOIINEe W3MEpPEHHsI, MPOBEACHHBIC IPYTMMH YICHAMH KOMAHIbBI B IPEINOJIOKCHUN
CTaHJApTHBIX YCIOBMM, JAIOT HECONOCTaBUMbIE JaHHBIE, YTO BBIABISAETCS JIHMIIb IPU
CTaTUCTHUYECKOW O00pabOTKe, W BCIO CEPUI0 IKCIEPUMEHTOB TPHUXOIUTCS TOBTOPSTH, Tepsis
BpeMs M PEaKTHBBI. DTO MOJPHIBAECT JOBEPHUE B KOMaHJE M CHIIKACT OOIIyI0 3(PPEKTUBHOCTD
nabopaTopuH.

DopmupyeMasi KOMIIETEHIMS \ NuaukaTopsl chopMHPOBAHHOCTH KOMIIETEHIINH
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OIIK-1 Cnocoben anamusupoBath u | OITK-1.1. CucreMatusupyer u aHaJIM3UPyeT

UHTEPIPETUPOBATH PE3YJIbTATHI | pe3yIbTAThl XUMUYECKUX IKCIIEPUMEHTOB, HAOIIOICHHH,

XUMHYECKHUX SKCIIEPUMEHTOB, | I3BMEPEHUN, a TakKK€ pe3yJbTaTbl PacuyeToB CBOMCTB

HaOIIOICHUIH Hu W3MEPEHHUM, | BEIIECTB U MATEPHUAJIOB;

nHauKaropamu Joctkenusi koropoit | OIIK-1.2. Tlpepnaraer uHTEpHpeTanvioo pe3yJbTaToB

SIBJISICTCSI: COOCTBEHHBIX AKCIIEPUMEHTOB u pacyeTHo-
TEOPETHUYECKUX pabot c HCIIO0JIb30BAaHUEM

TEOPETUYECKNX OCHOB TPAAWIIMOHHBIX W  HOBBIX
pasiesoB XHUMUHU;

OIIK-1.3. ®opmynupyeT 3aKIOYEHUS W BBIBOJBI IO
pe3yJbTaTaM aHalH3a JUTePaTyPHBIX

JaHHBIX, COOCTBECHHBIX SKCIICPUMCHTAJIbHBIX n
PaCUYCTHO-TCOPCTHUUCCKUX pa60T XHUMHYCCKOHN
HAIpaBJICHHOCTH,

3a0anue 1. Cucmemamusayus pe3yromamos XUMUYECKO20 OIKCHepuMenma Ha dmane
nPoU3600CMEEHHOU NPAKMUKU 00A3AMENbHO 6KAIOUAEN.:

1) TosbKO 3anMCh CHIPBIX JAHHBIX B )KypHAJL.

2) IlepeBon Bcex eaunull u3mepenus B cucremy CH.

3) IlpuBeneHue pAaHHBIX B TaONHULBL, I[OCTPOEHUE TIpadUKOB, pacyeT CTATUCTUYECKUX
apaMeTpoB (CpeHee, CTaHAapPTHOE OTKIOHEHHE).

4) ITy6nukanuio npeaBapuTEIbHbIX BEIBOJJOB B HAYYHBIX CETSX.

Ortser: 3

3aoanue 2. Humepnpemayus pe3ynbmamog coOCMEEHHBIX USMEPEHUL COO0ePHCAHUSL UOHOB
memanna memooom AAC npeononacaem:

1) IIpocToe cpaBHEHME MTOJIYUEHHOTO CUTHaIa ¢ TACIIOPTHBIMU JAHHBIMU NPUOOpAa.

2) ConocraBieHue pe3ynbTaToB ¢ Teopued meroaa (3akoH JlamGepra-bepa mis onTHueckux
METOJIOB), yU€T BO3MOKHBIX UHTEp(DepeHIHil, 00CykKIeHUE TOUHOCTH.

3) 3ameHy BBIOPOCOB B JIaHHBIX Ha 0o0Jiee MpaBao0NoA00HbIE 3HAUYCHNS 0€3 OTMETKHU B )KypHaJIE.
4) Ucnonb3oBaHue sl OOBSICHEHUS TOJIBKO KIJIACCMYECKOM XMMMH, UTHOPHUPYS COBpEMEHHbBIE
IIPE/ICTaBICHMUS.

Ortger: 2

3aoanue 3. Dopmynuposka 3aKi04eHUss RO pe3yibmamam AHaIu3a OO0JIHCHA:

1) BeITh MakcuManbHO 001IEH, YTOOBI OXBATUTH BCE BO3MOXHbBIE BAPHUAHTHI.

2) YeTKO COOTHOCHUTBHCS C IOCTABJIEHHOM LI€IbI0, OCHOBBIBATHCS HA MPEJICTABICHHBIX JAHHBIX U
YKa3bIBaTh Ha BO3MOYKHBIE HCTOYHUKHU HEOIIPENETIEHHOCTH.

3) IloaTBepknaTh HW3HAYAIBHO OKUJAEMBIH peE3yJbTaT, JdaXe €clid JaHHble JTOMY
IIPOTUBOpEYAT.

4) ConeprkaTh TOJIBKO MOJOKHUTEIbHBIE OLIEHKU MPOBEACHHON pabOTHI.

Ortser: 2

3aoanue 4. Pacuem npoyenma omuocumensho2o cmanoapmuoz2o omkionenusi (RSD) onsa cepuu
napanienibHulX UsMepeHull A6IAemcs 4acmvio CUCMeMamu3ayuy U aHaIu3d pe3yibmamos.

1) Bepno

2) Hesepno

Ortsert: 1

3aoanue 5. Ilpu unmepnpemayuu HeOHCUOAHHO BbICOKO20 Pe3yIbmama 8 MUmpumempuyeckom
ananuse (OIIK-1.2) docmamouno ykazame, 4mo «memoo 0all NOCPewHOCmbY, He npeonazas
KOHKPEMHbIX XUMUYECKUX UTU MEMOOUYECKUX NPUYUH.
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1) Bepno
2) Hesepno
Ortser:

3aoanue 6. Kakue Oelicmgusi OMHOCAMCA K JSMAny CUCMEMAmMu3ayuu pe3yibmamos
aKcnepumenma no onpeoenenuto pH cepuu 6ygepnvix pacmeopog?

1) 3anuce nokazanuit pH-MeTpa 111 KaKA0ro pacTBopa B TalOJHILy.

2) IlocTpoenue rpaduka 3aBUCUMOCTH IOKa3aHUH NpUOOpa OT TeopeTHyeckoro 3HayeHus pH.
3) BeigBmkeHnue runoTessl o npupojie 0ypepHoil eMKOCTH.

4) Pacuer cpeaHell BeNIMYMHBI M CTaHAAPTHOIO OTKJIOHEHMS I TPeX H3MEPEHUH OJHOIro
pacTBopa.

5) Hanucanue BbIBOIOB O IPUTOAHOCTH AIIEKTPOAA.

6) 3aka3 HOBOT'O peaKTHBa MU3-32 COMHEHHI B €r0 YHCTOTE.

Otsert: 1,2, 4

3adanue 1. Humepnpemayus 0auHblX XpomMamozpaghuuecko2o aHanu3a Moxtcem eKIoUamy:

1) OOBsicHeHnEe yIMIMpPEeHHsS MUKOB C MO3MLUN TeopuH 3()(eKTHBHOCTH XpoMaTorpaduvecKkoi
KOJIOHKH.

2) Wnentudukanuio MUKOB MO BPEMEHH YICP)KUBAHUS C HCIOJIB30BAHWUEM JAHHBIX IS
CTaHJAPTHBIX BEIICCTB.

3) O6cyxIeHre BO3MOKHOTO HAIMYHS CORTIOMPYIONINX BelecTB (MHTEpdepeHIuii).

4) PexoMEHIAINIO yTUIM3HUPOBATh 00PAa3Ibl cpa3y MOCie aHAU3a.

5) IlpearnonoxxeHue 0 XUMUYECKOH MPUPOJIE HEN3BECTHOT'O ITUKA HA OCHOBE €T0 yJICPKUBAHHS U
JIAHHBIX JICTEKTOpA.

6) M3MeHeHune mKaibl Ha XpOMaTorpaMMe [T BU3YAIBHOTO YITyUIICHUS pa3/IelICHHsI.

OtBer: 1,2,3,5
3aoanue 8. Ycmanosume coomsemcmeue medxncoy smanom pabomul ¢ OAHHbLIMU HA NPAKMUKE U
UHOUKAMOPOM

Otansl paboThI: WHaukartopsr:
1) Csemenue pnaHHBIX KanuOpoBku 1o Fe B Tabmumy, A)  Cucremarusupyer u
NOCTPOCHHE KaIMOpPOBOYHOTO Tpaduka, pacdyeT YpaBHEHUS aHAJTU3UPYET Pe3yJIbTaThl
JUHUM U KO3 (PULIMEHTa KOPPESLUU.

2) O0bscHEeHHE HEMMHEMHOCTH KaTuOpOBOUHON 3aBUCUMOCTH B B) [Ipennaraer

00JacTH BBICOKMX KOHIIEHTpauui 3(pPeKToM caMOMOIJIOMIEHNUs HWHTEPIPETALUIO c

B uiameHn AAC. UCIIOJIb30BaHUEM
TEOPETUUYECKHX OCHOB.

3) @opmymupoBka wurora: «Merog  ¢oromerpun ¢ B) dopMynupyer

CyJb(oCcaTMINUIOBON KUCIOTON MPUTOJEH Ui onpeaeneHus Fe 3akimtodeHus U BHIBOIbI

B JaHHBIX oOpasmax B aumamazone 1-10 mr/m, RSD < 5%.

Hab6nromaemoe oTkiionenue y oopasia Ne3 TpeOyeT mpoBepku

Ha HAJIMYME MEUIAIOIINX HOHOBY.

4) CpaBHeHHE MOTyUYEHHOM KOHIIEHTpauu Zn B cTouHoil Boge [') @opmynupyeT BHIBOJBI Ha

C TaHHBIMH JIUTEPATypPHOro 0030pa MO aHAIOTHYHBIM O0OBEKTaM. OCHOBE aHanu3a
JTUTEePaTypPHBIX u
COOCTBEHHBIX JIaHHBIX

OtBer: 1 -A,2-5,3-B,4-T

3aoanue 9. Ycmanoeume coomeemcmeue medxncoy cumyayuei (npoodremoui/oumudoKou) 6
unmepnpemayuy U HapyuaemovimM UHOUKAMOPOM.:



Curyauuu:

1) AHaIUTHUK TOMYYWI 3aHM>KEHHBIM pe3ysibTaT TUTPOBAHUSI.
B BeBoge oH numer: «KoHumenTpauuss BeniectBa X
coctapisieT Y I/1», HE YIOMHUHAsA O BO3MOXHOMU MOTEpe YacTH
analyte mpu mpoOOIOATrOTOBKE.

2) Pe3ynbpTaThl rpaBUMETPHUUECKOr0 aHAIN3a MPECTABICHbI B
BUJIC HEYNOPSIOUYEHHBIX 3alMCcel Ha JIUCTKaX, 0e3 TaOIuIlbl,
pacueToB Macchl 0CaJKa U KOHEUHOM KOHLIEHTPALIUH.

3) Ilpu obcyxnenun cnekrtpa SIMP HoBoro coemuHeHUS
NPAKTUKAHT WTHOPUPYET JaHHbIE O KOHCTaHTAaX CIIHH-
CIIMHOBOT'O B3aMMOJICHCTBHS, XOTSI OHU YKa3aHbI B CIICKTE.

4) B otuere CpaBHHUBAIOTCS pE3yJbTAThl, INOJyYEHHBIE B
pasHBIX  ycioBHAX  (pa3Has ~— TemmepaTrypa,  pa3HbIe
rpaayupOBOYHBIE PACTBOPHI), KAK COTMIOCTaBUMBIE.
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Yro Hapy1eHo:
A) OTtcyTCTBYET
cUCTeMaTH3alHs u
TIOJTHOIICHHBIH aHaAIU3.

b) Henonnast waTepnperanus,
UTHOPUPOBAHUE 4acTH
TeopeTu4ecKoi nHMOpMaLUH.
B) BriBon He oTpaikaeT Bcei
uHpopManuu 00 YCIOBHSIX U
OTpaHUYCHUSX

I') HexoppekTtHOoe cpaBHEHHE
M, KaK CJICICTBHEC, OIMMOOYHBII
BBIBO/

OtBer: 1-B,2-A,3-5,4-T

3aoanue 10. Pacnonosicume 6 npasuibHOU 102u4ecKoll nocie008amelbHOCMU 3mansvl pabomuvl ¢
Dpe3VIbmamamy KOIU4eCmeeHHo20 AHAIU3a Noce npoeeoeHUs U3MEPEeHUlL:

1) IlpoBepka Ha HajM4Ke TpyObIX MPOMAXoB (Hampumep, o Kpurepuio Q).

2) Pacyer koHIIEHTpauu B 00pa3iiax 1mo KaTmOpOBOYHOMY YPABHEHHIO.

3) [IpencraBieHne KOHEYHOTO pe3yIbTaTa ¢ yKa3aHUEM JIOBEPUTEIHLHOTO HHTEPBAJIA.

4) Craructudeckas o0paboTKa JaHHBIX MapajlIeNbHBIX ONpPENENICHUN (CpeaHee, CTaHAapTHOE
OTKJIOHCHHE).

OtBer:2 > 1 —>4—-3

3aoanue 11. Pacnonoscume smanvl Gopmyruposanus 61600068 no 3adave «OyeHumo
npU20OHOCHb MeMOOUKYU OISl AHAU3A PEATlbHbIX 00PA3Y08» 8 102U4ecKoM NopsoKe:

1) CpaBHEHHME  TMOJIYYEHHBIX  METPOJOTMYECKHX  XapaKTepUCTHK  (IPaBUIBHOCTb,
NPELUU3NOHHOCTD) C TPEOOBAaHUSMH K METOIHKE.

2) AHaiu3 NOJyYEHHBIX IKCHEPUMEHTANbHBIX JaHHBIX (JaHHBIE 1O CTaHJIAPTHBIM OOpaslam,
MOBTOPSIEMOCTH ).

3) ®opMynaMpOBKAa OKOHYATEJIBHOIO BBIBOJA O MPUTOAHOCTU/HENPUTOJHOCTH METOJUKU ISt
MOCTaBJIEHHOW IIeIH.

4) O6cyxkaeHre BO3MOKHBIX HICTOYHUKOB CUCTEMATHUECKUX U CIyYallHbIX MOIPEIIHOCTEN.
OrBeT:2 > 1 —>4—-3

3aoanue 12. Hazoeume 08a OCHOBHbIX CMAMUCMUYECKUX NApamempd, KOmopwvie HeoOX00umo
paccuumams npu NPeOCmMasieHu pe3yibmamos cepu NapaiileibHblX UsmMepenuti 00HoU npoobl.
OtBet: Cpennee apudmernueckoe (CpeiHee 3HAUEHUE) U CTAaHAAPTHOE OTKJIOHEHUE (MU
OTHOCHTEJIEHOE CTaHIAPTHOE OTKJIOHEHUE).

3aoanue 13. Kaxoii meopemuueckuil 3aKOH Jedxcum 6 OCHO8e UHmMepnpemayuu OAHHbIX
Gpomomempuueckoco memooa ananruza?
OtBert: 3akon byrepa-JlamGepra-bepa.

3a0anue 14. Onuwume, Kax 6vl OyOdeme CUCMIEMAMU3UPOBAMb, AHAIUZUPOBAMb U
UHmMeEpnpemupo8ams pe3yabmamsl IKCNEPUMEeHma no NOCMPOeHUI0 Kaaubpo8ouHo20 spagura 6
Memode amomHo-abcopoyuonrou cnexkmpockonuu (AAC) ons onpeodenenus meou. B omseeme
ompasume Oeticmausi, coomgemcmayrouue unouxamopam OIIK-1.1 u OIIK-1.2.

[IpumepHBIil OTBET:
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Cuctemaruzanus (OIIK-1.1): Bce u3mepeHHBble 3Ha4YeHUs aOCOPOLMM IS KAIMOPOBOYHBIX
pPacTBOPOB U XOJIOCTOTO OIbITAa CBEY B TaOHUIly, re OyIyT KOJOHKU: «3aJaHHas KOHIEHTpalus
Cu, wmr/m», «M3mepennas aOcopOuus», «CKOppeKTHpoBaHHas aOcopOIus (3a BBIUETOM
x0JIocTOro omnbita)». [locTporo kanmuOpoBouHsklil rpadguk B koopauHatax Ackop — C. Paccuunrato
METOZIOM HaMMEHBIIMX KBAJpPaTOB ypaBHEHHE MNpsAMON (YrJIoBOoH Kod3(pPHIMEHT, OTpPE30K),
koaurment koppensuu (R) nim nerepmunanuu (R?).

Wntepnperanms (OIIK-1.2): Ilpoananusupyro auHEHHOCTh rpaduka. Bricokoe 3Hauenue R?
(>0.998) Oyner CBUACTEIBCTBOBAThH O XOPOIICH JMHEHHOCTH B BBIOPAHHOM JHAIa3oOHE.
OTKJIOHEHHE TOYKM OT JIMHUHM, OCOOCHHO B 00JAacTM HU3KHMX KOHIIEHTPAIU, MOXET OBITh
CBS3aHO C TMpelenoM OOHapy»KeHUs WIM HeCcTaOMIBbHOCThIO HCTOYHMKAa cBeTa. HewnyneBoit
OTPE30K Ha OCH OPJIMHAT MOXET yKa3bIBaTh Ha CUCTEMAaTHYECKUH (OH WM BIMSHUE MATPUIIBL.
Ha ocHOBe mOMyYyeHHOro YypaBHEHHMS M PACCUYUTAHHOW YYBCTBUTEIHHOCTU (YTJIOBOTO
K03 dunreHTa) caenar BBHIBOJ O MPUTOJHOCTH JaHHOW TPaTyHpOBKU JUISL aHAJIN3a PEeabHBIX
00pa3Ios..

3aodanue 15. Cmooenupytime cumyayuro npou3800CMEEHHOU NPAKMUKU: NPU OnpeoeseHuu
maccoeoti 0oy enacu 6 o0bpazye nouebl MemOOOM GbICYUIUBAHUS 084 NAPANNENbHbIX
onpeoeneHus O0anu 3amemuo pasiuyarowuecs pesyromamsl (8.2% u 9.5%). Onuwume sawiu

Oelicmsust N0 AHANU3Y BO3MOICHBIX NPUYUH U chopmynupyime 6b1800 01 omuema (OIIK-1.1,
OIIK-1.3).

ITpumepHBIii OTBET:

Amnanu3: [IepBbIM 1€710M ITPOBEPO KOPPEKTHOCTh 3aIlMCH JAHHBIX, B3BEIIMBAaHMUN. Paccuuraro
pasHHIly MEXIy pe3yibraTamu. Mcnonb3yro KpuTepuil s rpyObIx npomaxoB (Hampumep, Q-
KpUTEpUI) JUIsI OLIEHKH CTAaTHCTHYECKOM MPHEMIIEMOCTH Takoro pacxoxkiaeHus. IlepecMmotpro
IPOTOKOJI MPOOOMOATOTOBKU: ObUIM JIM HABECKH OTOOpaHbl U3 OJHON OJHOPOAHOI MpoObI?
[TpoBepto, paBHOMEPHO JIM U /10 TOCTOSTHHOW JIM MaccChl BEJIOCh BBICYIIMBAHHE B O0OUX CIIydasiX.
Bo3MokHO, ouH U3 THUried ObUT HEJOCYIIEH Iepe]l HayajlloM aHallM3a WK OXJAXJIaIcs B
HKCUKATOPE Pa3HOE BpeEMsI.

®opmynupoBka BeiBoja: «llomydeHHBle pe3ynbTaThl NMapajIeNIbHBIX OINPENEICHUM MacCOBOMN
nomu Biaru (8.2% u 9.5%) NeMOHCTPUPYIOT HEYJIOBIETBOPHUTEIBbHYIO cxoaumocTh (RSD ~
10%), npeBbIIIaoNy0 00BIYHO OXXKUIaeMyto uid 1aHHoro Merona (1-2%). Takoe pacxoxaeHue
yYKa3blBa€T Ha BEPOATHYIO HEOJHOPOAHOCTh AaHAIM3UpPyeMOW MpoObl MOYBBl JUOO Ha
HE/IOCTaTOYHYIO0 CTAaHJApTH3alMI0 YCIOBUH BBICYLIMBaHUSA/OXJaXAeHUA. [ momyuyeHus
HAJIe)KHOTO pe3yJibTaTa HEOOXOAMMO MOBTOPUTH aHAIM3 C YBEIMUYEHUEM 4YMCIIa MapajuleIbHbIX
HAaBECOK, B3ATHIX M3 TIIATEIbHO YCPEJAHEHHON MpPOObI, U CTPOTMM KOHTPOJIEM BPEMEHHBIX U
TEMIIEPATypHBIX IapaMeTpoOB JTama BbICylIMBaHMUA. Ha naHHOM 3Tame pe3yjbTaT Cledyer
CUMTATh OPUEHTHUPOBOUHBIM.

DopmupyeMasi KOMIIETEHIMSA Nuaukaropsl chopMHPOBAHHOCTH KOMIIETEHIIMH

OIIK-2 Cnocoben mpoBoguth ¢ | OIIK-2.1. PaGoTaer ¢ XUMHYECKHMMH BELIECTBAMH C
coOroieHreM HOpM TEXHHUKH | COOTIOICHUEM HOPM TEXHUKH 0€30MacHOCTH;
0€301acHOCTH xumuueckuid | OIIK-2.3. IlpoBoauT cTaHgapTHBIE oONEpaluu i
IKCIIEPUMEHT, BKJIIOYasi ~ CHHTE3, | ONpeNeieHus] XHUMHUYECKoro U (ha3oBOro cocraBa
aHajau3, W3y4eHHE CTPYKTYpbl U | BEUIECTB U MAaTEpPHAIOB HA UX OCHOBE;
CBOWCTB BemecTB u  marepuanos, | OIIK-2.4. [IpoBoauT uccienoBaHus CBOMCTB BEIIECTB U
UCCIIEeI0BAHHUE, WHJMKATOpaMHU | MaT€pUajIoOB C MCIOJIb30BAHUEM CEPUHHOIO HAyYHOTO
JIOCTHKEHHS] KOTOPOH SIBIISIETCS: 00opyaoBaHus;

3aoanue 1. Ilpu pabome ¢ KOHYEHMPUPOBAHHOU A30MHOU KUCIOMOU HA NPAKMUKE 8 Nepeyio
oyepedb HeoOX0OUMO.
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1) HageTpb 3amuTHbIe OYKH, Xanar, epuaTKy U paboTaTh MO BBITSDKHBIM IIKa(oM.
2) Ucnonp30BaTh IJIACTUKOBBIN CTakaH Juis yA00CTBa.

3) Paz06aBuTh KHCIOTY BOJOW, HAJIMBAsI BOJY B KMCIIOTY.

4) TlpoBepuTh pEaKTUB HA 3amax.

Ortsert: 1

3aoanue 2. I[Iposedenue cmanoapmuol onepayuu «2pasumempuieckoe onpeoeieHue cyibgham-
UOHO8Y KIIOUAeM!

1) TosibKO B3BEIIMBAHUE UCXOTHON HABECKH.

2) Ocaxpaenue B Buge BaSOs, ¢unbTpoBaHue, MpoMbIBaHUE, MPOKAIMBAaHWE U B3BEUIMBAHUE
ocajKa.

3) U3mMepenue 31eKTpOIpOBOAHOCTH pacTBOpA.

4) TutpupoBaHH€e KHCIOTON 10 U3MEHEHUS 1IBETA NHIUKATOPA.

Otser: 2

3aoanue 3. Hccnedoseanue onmuueckux c60UCma 8eujecmsd Ha CeputiHom cnekmpogomomempe
mpebyem om npaKmuKanma:

1) CamocTosTenbHON pa3dbopKu mprubopa s YUCTKU KIOBETHOTO OT/ICTICHHS.

2) CrnenoBaHusi MHCTPYKIMH (CTaHIAPTHOW OINEPAlMOHHON MpOIeaype) IO BKIIOYEHHIO,
KaTuOpOBKe, BEIOOPY IIIMHBI BOJIHBI U U3MEPEHUIO.

3) Pabotel 6e3 mpenBapUTEIBLHOW KATHOPOBKH MpHUOOpa, €CIM OH HCIIONB30BAICS CETOTHS
panee.

4) Ucnosib30BaHus THO00W KIOBETHI, TXKE C IapaliiHaMH B pabodeM ciioe.

OtBer: 2

3aoanue 4. Pa3nuThlif KOHIEHTPUPOBAHHBIN PaCTBOP LIETOYN MOXKHO HEHTpaiIu30BaTh U yoparsb,
3achlllaB 3TO MECTO MIECKOM, a 3aTeM MPOTEPEB TPSMKOM 0€3 3alUThI PYK.

1) Bepno

2) Hesepno

Ortsert: 2

3adanue 5. K craHAapTHBIM OmepanusiM Jjs ompejeneHuss xumudeckoro cocrasa (OITK-2.3)
OTHOCHTCSI TIPUTOTOBJICHUE TUTPOBAHHOTO PACTBOPA C TOYHOW KOHIICHTPALIUEH.

1) Bepno

2) Hesepno

Ortsert: 1

3aoanue 6. Kakue peWicTBus mpu paboTe B aHAIUTUYECKOH Ja00OPaTOPHUH COOTBETCTBYIOT
HOpMaM TEXHUKH 0€30IacHOCTH?

1) XpaHeHue CKISIHKH € alleTOHOM BJIaJId OT UCTOYHUKOB OTKPBITOT'O OTHSL.

2) Ilpo6oBaHMe HEM3BECTHOTO BENMIECTBA HA BKYC IS MICHTU(PDUKAIINH.

3) Hememniennast yOopka pa3iuThIX KHUIKOCTEH WM PACCHITIAHHBIX TBEPABIX PEAKTUBOB.

4) Vcionp30BaHMe MUMETKHA PTOM JIJIs1 0TOOpa pacTBOPA COJISTHOM KUCIIOTHI.

5) 3HaHMe PacMONOKEHHS CPEJCTB MOKAPOTYIICHHUS, aBAPHUIHOTO JTyIlla U alTeUYKH.

6) CiiB B paKOBHHY OCTaTKOB OPTAaHMYECKUX PACTBOPHUTENICH MOCIIE aHAIIHA3A.

Otsert: 1, 3,5

3aoanue 7. Ilpn npoBeaeHUN UCCIEIOBaHUS Ha CIIEKTpodoToMeTpe (cepuitHoe 000py0BaHUE)
IPAaKTUKAHT JIOJIKEH:
1) Bkimtounts npubop 1 cpa3zy HayaTh U3MEPEHUSL.
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2) IlpoBectu KamuOpPOBKY IO «XOJOCTOMY PacTBOPY» (pPacTBOPHUTENIO) Ha BHIOPAHHOW IJTMHE
BOJIHBI.

3) Y6enuThCsi, 4TO KIOBETHI JUIsl 00pasiia U XOJIOCTOrO OMBITA YUCTHIC U UACHTUYHBIC.

4) Inst 04MCTKU KBapLIEBOI KIOBETHI MCII0JIb30BaTh a0pa3uBHBINA OPOLIOK.

5) 3anucatp B )KypHaJl YCIOBHSI U3MEPEHUS: JUIMHY BOJIHBI, TUIl KIOBEThI, HA3BaHUE METO/IA.

6) OcTaBisATh BKJIIOYEHHYIO JIaMITy IpUOOpa Ha 00€AEHHBIN NepepbIB s CTaOUIM3aLHH.
OtBeT: 2, 3,5

3adanue 8. YCTaHOBHUTE COOTBETCTBHE MEXIy 000PYyIOBaHHEM/OMNEpanell U CBSI3aHHBIM C HAM
KJIFOYEBBIM [TPaBHJIOM TEXHUKHU Oe3omacHoctd mid padbotsl (OITK-2.1, OITK-2.4):

O6opynoBanue/Oneparus [IpaBuio:

1) PaGora ¢ OaimoHom cxkaroro raza A) Kpemkoe 3akperieHHe OasioHa, TIPOBEpKa
(manpumep, aneruniex ans AAC). COCTOSIHUSL peIyKTopa, paboTa B MPOBETPUBAEMOM
MOMEIICHUH.

2) IlpoBenenue KuCIOTHO-IIeToyHOro b) OOs3aTenbHOEe HCMIONB30BAaHHE OIOPETKH €
TUTPOBAHUS HAaKOHEYHHKOM, 3alIUTHBIX OYKOB, OCTOpPOKHOCTH

npu paboTe ¢ TATPAHTAMHU.
3) HUcnonb3zoBanue mydenbHoi neun B) Hcnonp3oBaHue TEpMOCTOMKHUX MEpYATOK U
JUTSL IPOKAJIMBAHUS OCAJIKA. IIMIIIOB, HEAOMYCTUMOCTD TTONAIaHMS JISTKOIUTABKHX
WY TOPIOYUX MaTEepPHAaJIOB.
4) B3BemmBaHue Ha aHANUTUYECKUX [') 3aKkpbITHE JBEPOK BECOB BO BpPEMs B3BEIMBAHMUS,
Becax. UCTIOJIF30BaHUE MMUHIIETA ISl TUPb, KaTHOPOBKA.

OrBer: 1 -A,2-5,3-B,4-T

3adanue 9. YcTaHOBUTE COOTBETCTBHE MEXIy 3a/Jadeil aHaJIUTHYECKOrO KOHTpPOJIS U
CTaHaapTHOU onepanueit/neiicteuemM aist e€ Boimosnenus (OITK-2.3, OITK-2.4):

3anaua: CrannaptHas onepanus / [eiictBue:
1) Onpenenuth menouHocTs A) TuTpupoBaHue NMPOOBI COJSHON KHCIOTOM B MPUCYTCTBUHU
MPUPOIHOM BOJBI. WHJMKATOPOB METUIIOpaHXa U (eHondraaenHa.

2) VYcranoButh coaepxkaHue b) HM3mepeHune Ha muamMeHHOM (OTOMETpPE WM METOAO0M
VMOHOB KajJus B MUHEPAJIBHOM AaTOMHO-DMHUCCHOHHON CIIEKTPOMETPHH.

BOJIC.

3) MHccnenoBate kuHetuky B) Ilepuonnmdeckoe wu3MepeHne o0beMa BbBLAEISIOIIETOCS
pa3IoKEeHUS MEepOKCHa KHUCIOpOoJa Ta3oBOl OIOPETKOM WM W3MEHEHHE OINTHYECKOU
BOZIOpOAA. IUIOTHOCTH Ha CIIEKTPO(POTOMETPE.

4) TIlonrBepauth Hamuuue ') OOpaboTka oOpa3la COJSHOW KHUCIOTOM M Halio/eHue 3a
kapOoHaToB B oOpaslie BBIJCIEHHEM ra3a (KadeCTBEHHAs «IIEHa»).
IIOYBBI.

Oteer: 1 -A,2-5,3-B,4-T

3aoanue 10. Pacrionoxxure B MpaBUILHON MOCIIEIOBATEIFHOCTH JTAIbl TIOJITOTOBKU K padoTe ¢
HOBBIM CEpUIWHBIM aHaTU3aTOpoM (Hampumep, pH-meTpom):
1) O3HakoMJIeHHE ¢ MHCTPYKIMEHN (pyKoBOACTBOM o 3kcmutyarauun) wiu COII naboparopun.
2) BuzyanpHas mpoBepka mpudopa u SIEKTPOAOB Ha OTCYTCTBHE MOBPEKICHHIM.
3) [Moakmrouenne mpubopa K CETH, BKIIOUCHUE U OKUIAHNE CTAOUITHU3aIIHH.
4) KanuOpoBka npubopa 1o cTaHgapTHEIM Oy(epHBIM pacTBOpaM.
OtBer: 1 2 —>3—>4
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3aoanue 11. Pacnionoxxure B NMpaBWJIBHOM IOPSJIKE IIark MPHU MPOBEAECHUU TUTPOBAHMS (Kak
CTaH/IapTHOM Ollepaly aHaIu3a):

1) Tounoe oT™MepHUBaHUE ATMKBOTHI AHATU3UPYEMOTO PACTBOPA B KOJIOY JUIsl TUTPOBAHMUS.

2) IloaroroBka TUTPOBAHHOTO PACTBOpA (TUTPAHTA) U 3aMIOJTHEHHE UM OIOPETKH.

3) JloGaBneHue MHAUKATOPA B KOJIOY C aHAJIM3UPYEMBIM PACTBOPOM.

4) IIpoBeneHue TUTPOBAHMS 10 TOCTHIKEHUS TOUKU IKBUBAJIEHTHOCTH (U3MEHEHHUS LIBETA).

5) Custue orcuyera oObeMa TUTPaHTA 110 OIOPETKE U pacueT pe3yJibTara.

OmBer:2 > 1 —>3—>54->5

3a0anue 12. Kakoil TepBUYHBIA JOKYMEHT B Ja0OpaTOpUM pErIaMEHTHPYET MOPSAIOK
0e30macHON pabOThl C KOHKPETHBIM OIACHBIM PEaKTUBOM (KOHIIEHTPHUPOBAHHBIE KHCIOTHI,
IEJI0YH, TOKCUYHBIE COJIN))?

OtBet: Ilacmopt Oe3zomacHocTu xumuueckor mnpoxykiuu (MSDS/SDS) wunu noxanbHas
WHCTPYKIHSA IO TEXHUKE 0€301acHOCTH.

3aodanue 13. Ha3oBuTe [Ba OCHOBHBIX IIpPOIIECCA, COCTABJIAIOIIMX CTAaHAAPTHYIO OIEpPALUIO
«BIIQKHOE O30JICHUE» MPOO OPraHUYeCKUX MATEPHUATIOB JUIS IOCIEAYIONIErO 3JIEMEHTHOTO
anamm3a (OI1K-2.3).

OtBet: OOpabotka koHueHTpupoBaHHbIMU kucinotamu (HNOs, H>SOs, HCIO4) u HarpeBanue
(4acTo ¢ UCTONB30BaHUEM CHEIHATIBHBIX CUCTEM).

3aoanue 14. Onuinre nopsaok 6e3omnacHoro npurorosienus 0.1 M pacTBopa cepHON KUCIOTHI
U3 KOHIIEHTpHpoBaHHOU (<96%) B oObeme 1 nutp. B oTBere oTpazure HEOOXOIUMBIE MEPHI
6ezonacHocTu (OITK-2.1) u crannaptabie oneparun (OI1K-2.3).

IIpuMepHBIii OTBET:

Mepni 6e3omacHocTH: PaboTy MpOBOAUTH MOJ BHITSHKHBIM ImKadoM. HaneTs 3amuTHbIe 0YKH,
XUMHUYECKH CTOMKHE MepyaTku (HUTPUIIOBBIE/HEOIIPEHOBBIE) U XanaT. MIMeTh Harotose BOAY IS
IIPOMBIBKH B CIIy4ae MOMalaHusl Ha KOXKY.

ITopsinok nencTBuid:

1. Paccuntarh 00b€M KOHIEHTPUPOBAHHOM KUCIOTHI (Tu10THOCTH ~1.84 r/mi). [lng 1 1 0.1 M
H2SO4 (~4.9 r H2S04) 510 0K0710 2.7 ML

2. B mepHyto kon0y Ha 1 1 otMepuTh npuMepHo 500 MJI IUCTUIITMPOBAHHON BOJIBI.

3. MemieHHo, MpH HENPEPHIBHOM IOMEIIMBAHUM, JOOABUTh pacCUMTAHHBIH 00BEM
KOHIEHTPUPOBAHHOMN KHUCIOTHI B BOAY C IOMOIIBI0O MEPHOTO LMJIMHAPA WU MUIETKU C TpyLIei
HUKOT'IA HE HAOBOPOT (xucnoty B Boay!).

4. Jlatb pacTBOPY OXJIAOUTHCA 1O KOMHATHOM TEMIIEPATypBHI.

5. JloBecTu pacTBOp JUCTUIUIMPOBAHHOM BOJOM /10 METKU Ha KoJj10e, TIIATEIbHO MepeMeIaTh.

6. [lepenectu pacTBOp B CKJISTHKY C COOTBETCTBYIOIIEH ITUKETKOW (Ha3BaHWE, KOHIICHTPAIHUs,
JiaTa, UMl UCTIOJTHUTES).

CrangaptHas onepanus: [I[purotoiaeHrne pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHIIEHTPAaIlUEH.

3adanue 15. Cwmonenupyiite CHUTyaluio: BaM MOPYYWIM TPOBECTH CEPHUI0 H3MEPEHUi
AJIEKTPONPOBOJTHOCTH Ha KOHAYKTOMETPE JJs OIIEHKH COJecOAep)KaHUs B MpoOax BOJBI.
OnumuTe Bamy JeHCTBHS: a) IO MOATOTOBKE CEpUiiHOTO 000pyaoBanus kK padore (OIIK-2.4), 6)
10 BBIMOJIHEHUIO cTaHAapTHOM oneparuu u3mepenus (OIIK-2.3), B) mo 3aBepuieHnH paboThl U
MIPUBEICHNIO0 pabovyero MecTa B MOPSA0K.

IIpuMepHBIii OTBET:

a) IlogroroBka oGopymoBanus: (O3HAKOMUTBCS C HWHCTPYKIMEH K KOHKPETHOH MOJIEIH
KOHAYKTOMeTpa. [IpoBEpUTh YMCTOTY M LEJIOCTHOCTh MU3MEPHUTENIBHON A4YEHKU (DIEKTPOIOB).
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Brxurounts npubop, 1aTh BpeMs Ha MporpeB U cradbunuzanuio. [Ipy HeoOX0AUMOCTH MPOBECTH
KanuOpoBKy npubdopa no cranaapTHbIM pactBopaM KCl u3BeCTHOI 31€KTPOIIPOBOIHOCTH.

0) Brimonnenue wusmepenus: OINONOCHYTH SUEHKY AUCTUIUIMPOBAHHOM BOJOW, a 3aTeM
HECKOJIBKO pa3 wuccienyemMor npoboi. [lorpy3uTh s4eiiKy B CTakaHYMK C MpobOod (Wwiu B
MOTOKOBYIO KIOBETY), yO€AMBIINCH, YTO OJIEKTPOABI TOJIHOCTBIO TOKPBITH IKHIKOCTBIO.
JloxnaTbesl crabMaM3alMy MOKa3aHUM Ha auciuiee. 3amnucaTh 3HaueHue (00blMHO B MKCM/cM
wi MCwm/cm). [l kaxaoi mpoObl MpoBecTH 2-3 MOBTOPHBIX U3MEPEHUS, OMOJIACKUBAS TYCHKY
MexXIy npobamu. M3mepuTh Temmeparypy HpoObl, Tak Kak 3JEKTPONPOBOAHOCTb CHIIBHO
3aBUCHUT OT Hee (mpuBecTH K 25°C wiM 3anucaTh 3HaYEHHE C TEMIIEPAaTypHOM KOMIIEHCALUEH,
€CJIM OHa ecTh B Iproope).

B) 3aBepuienne padotel: [locrne u3MepeHuil THaTeabHO MPOMBITh SYEHKY TUCTUILTUPOBAHHOM
BOJ10M. BeikmrounTs npudop. IlpuBectu padouee MecTo B MOPsIOK: yOpaTh CTAKAHYMKH, BBUIUTh
OCTaTKH Tpo0 B CHEMUATBHYIO EMKOCTh JJIS OTXOAOB, NIPOTEPETh CTOJN. 3amucarh BCe
IIOJIyYEeHHbIE JJaHHbIE B J1a0OPATOPHBIN XKypHa.

(I)opanyeMaﬂ KOMIICTCHIIUA I/IH)II/IKaTOPLI C(l)OpMHpOBaHHOCTH KOMIIETCHIUHA

OIIK-3 Criocoben npumensTs | OIIK-3.1. [Tpumensier TEOPETUYECKHE U
PAacYeTHO-TEOPETUYECKUE METOMABI JUIS | TOMySMIUPHUSCKHEe MOJETH TMpPHU pPEHICHHH 33134
U3yYeHHUs]  CBOMCTB  BEHIECTB M | XUMUYECKOH HANPaBICHHOCTH;

nporeccoB ¢ ux ywactuem ¢ | OIIK-3.2. Hcnonb3yer CcTaHIapTHOE IPOrpaMMHOE

UCIIOJIb30BaHUEM COBPEMEHHOM | o0ecrieueHue MpU  PElICHUH 3aJad  XUMHUYECKOU
BBIYUCIIUTENbHON TEXHUKH, | HAIIPABJIEHHOCTH;

MHAMKATOpaMH JIOCTH)KEHUS KOTOpOM

SBIISICTCSL:

3adanue 1. JIns nporHo3upoBaHus noioxenus noinoc B MK-cnektpe cnoxkHoro aupa B paMkax
MIPOU3BOJICTBEHHOTO 3a/IaHUSI PAKTHUKAHT MOYKET MPUMEHHTD:

1) Tonpko dKCHIEpUMEHTAIBHOE U3MEPEHHE CIIEKTPA.

2) Teopernueckue MOJENH, CBA3BIBAIOIINE YACTOTHI KOJIEOAHUN C CHUJIAaMU CBSA3€H M MaccaMu
aTOMOB, W1 0a3bl JAHHBIX CIIEKTPOB (KaK MOTYyIMIUPUIECKHUMA MTOAXO0T).

3) Metoa npo6 u ommboK.

4) UckmounTeNnbHO Ka4eCTBEHHBIE XUMUYECKUE PEaKIIUU.

Otser: 2

3aoanue 2. Ilpm 00paboTKe MaHHBIX KAJIMOPOBKM B AHAJIUTUYECKOW XMMHMM CTaHAAPTHBIM
IpOTrpaMMHBIM 00eCrieYeHHEM SIBIISIETCS:

1) Tonpko py4HOH pacyeTr B TETpaIu.

2) Ucnonp30BaHuE KajabKyJIATOPA AJIs BBIYUCIEHUS CPEAHETO.

3) Ilpumenenune Microsoft Excel wumu cneumanusupoBannoro I1O (manpumep, Origin,
STATISTICA) s noctpoenus rpaduka 1 pacyeTa ypaBHEHHUSI PETPECCHU.

4) Coznanue nipesentanuu B PowerPoint.

Ortser: 3

3aoanue 3. Insa pacuera pH OydepHoro pactBopa, KOTOpBIH HEOOXOAMMO IMPHUTOTOBUTH Ha
MPaKTHKE, CIEAyeT:

1) ITpuroToBUTH OO0 PACTBOP COU M KHCIIOTHI.

2) Ucnonw3oBath ypaBHeHue I'ennepcona-Xaccenbb0axa, OCHOBaHHOE Ha MOJIEIM KHCIOTHO-
OCHOBHOT'O PaBHOBECHSI.

3) Usmeputs pH mro6oro umetromerocs Oydepa 1 UCIob30BaTh €ro JaHHEIE.

4) Paccuutath pH no hopmyne st CUIIBHBIX KUCIIOT.

Ortser: 2
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3a0anue 4. Wcnonb3oBanue 0a3bl JMaHHBIX Macc-criekTpoB NIST mna  unentudukamum
HEM3BECTHOro nuka B Xxpomatorpamme GC-MS sBisercss npuMepoM HPUMEHEHUs
IIOJIyOMIIUPUYECKON MOJIEIIN.

1) Bepuo

2) HeBepno

Ortser: 1

3adanue 5. JIns noctpoeHust KaauOpoBOYHOTO rpaduka B aHATUTUYECKON XMMHH JOCTATOYHO
BBECTH CBIpBIC JaHHBIE B EXcel, He NCIOb3ysl MHCTPYMEHTHI PErPECCUOHHOTO aHAIN3a.

1) Bepno

2) HeBepno

OtBer: 2

3adanue 6. Ilpu pemienuu 3amadv Mo onTUMH3anUu ycinoBuil BOXKX-ananusza mnpakTUKaHT
MO’KET UCHOJb30BaTh cTanaaptaoe 110 ms:

1) Py4ynoro uepuyenus xpomMaTorpaMm Ha MUJUIMMETPOBON Oymare.

2) Crartuctuyeckoid 00pabOTKH JTAaHHBIX 110 BPEMEHH YACPKUBAHUS U dPPEKTUBHOCTH KOJIOHKU
IPU Pa3HBIX COCTABAX JJIOCHTA.

3) IIpoBeneHMst KBaHTOBO-XMMHUECKUX PACYETOB CTPYKTYpPbI AHAJIUTOB.

4) Iloctpoenus 3D-rpaduKoB 3aBUCUMOCTH ITapaMeTPOB pazesieHus OT KOHIEHTpauuu 1 pH.
5) Hanncanus otyera B TEKCTOBOM PEIAKTOP.

6) MonenupoBaHus XpoMaTorpapuyeckoro npoiiecca C UCIIO0JIb30BaHUEM
CHEeIMATM3UPOBAHHBIX MPOTPaMMHBIX NakeToB (Harpumep, DryLab, ChromSquare).

OtBeT: 2,4, 6

3aoanue 7. llpumeHenune TeopeTHueckux U nonysmnupuueckux moaeneit (OITK-3.1) B mpakTuke
AQHAIUTUYECKON XUMHH MOXKET BKJIIOYATh!

1) Pacuer TeopeTHdyeckoro TUTpa MO CTEXHOMETPUHU PEaKIMH Ul YCTAaHOBKM KOHIIEHTpPALUH
TUTpPAHTA.

2) MUcnonw3oBanue 3akoHa JlamGepra-bepa nans OLEHKHM KOHIEHTpAlMU BeIIeCTBA IO
ONTHYECKOM INIOTHOCTH.

3) Ilpumenenue ypaBHeHMs HepHcTa A OLEHKHM MOTEHIMAaja 3JIEKTPOAa B 3aBUCHUMOCTU OT
KOHIEHTPAllUU NOHOB.

4) BeiOop pacTBOpUTENS Ul SKCTPAKLIUN, OCHOBAHHBIHM TOJIBKO HA €r0 CTOMMOCTH.

5) IlporHo3upoBaHue BO3MOXKHOCTH MEILIAIOLIETO BIUSHUS HOHOB C MCIOJIb30BAaHUEM TaOIHUIY
IIPOU3BENECHUI PAaCTBOPUMOCTH MM KOHCTAHT YCTOMYNBOCTH KOMILJIEKCOB.

6) Onpe/eneHne 1BeTa TUIAMEHN MOHA HATPUS 03 UCTIOIB30BaHUS CIICKTPOMETPA.
OtBer: 1,2,3,5

3aoanue 8. YcTaHOBUTE COOTBETCTBHE MEX/y TUIIOBOI 3a/1auell MPOM3BOJICTBEHHOM MPAKTHKH U
PEKOMEHIyeMbIM pacueTHO-TeopeTHueckuM MeToioM uiu 110 nns ee pemienus:

3agaya: Meton/I1O:
1) OO0pabotka manHbIX  KanuOpoBku A) Mcnosnb3oBanue Microsoft Excel ¢ pynkuuneit
cnektpodoromerpa (15 Touek). «JIMHEWH» nu rpapmkoM ¢ THHHE TpeH/a.
2) [IIporno3 ontumansHoro pH mms bB) Pacuer Ha OCHOBE KOHCTaHT YCTOMYHMBOCTH
KOMIUIEKCOHOMETPUYECKOTO ~ TUTPOBAHUS KOMILIEKCOB (ypaBHEHHUS
CMECH MOHOB. KOMILJIEKCOOOpa30BaHus).
3) MogenupoBanre  ¢Gopmbel  KpuBoi  B) Pemenue CHCTEMBI ypaBHEHUH

TUTPOBaHUSA cJa0O0i KHCIOTHI CHUJIBHBIM MaTEpUANBbHOTO OajlaHCca M 3aKOHA JACHWCTBYIOIIUX
OCHOBaHHEM. Macc (pacuer KpUBOM TUTPOBAHUA).
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4) JoxymeHTupoBaHHe W mpenctaBienue [) Mcmonb3oBaHHE TEKCTOBOTO M TaOJIMYHOTO
PE3yIbTATOB CEPUM AHATIU30B. nponeccopoB  (Word, Excel) mis co3manus
CTPYKTYPHUPOBAHHOTO OTYETA.

OrBer: 1 -A,2-b,3-B,4-T

3adanue 9. Ycmanosume coomeemcmeue medxncoy ONUCAHUEM Oelcmeus NPaKmuKauma u
unouxamopom OIIK-3, komopulil oHO unmrocmpupyem:

JewcTBue: Nunukarop:
1) IlpakTHMKaHT A OLEHKH IPaBUIBHOCTH A) IIpumensier
METOJUKH CPaBHUBACT OSKCIEPUMEHTAIBHO TEOPETUYECKUE/TIONYIMIIUPUIECKIE MOJETH —
Hal{IeHHOe 3HAYE€HUE B CTAHJApPTHOM 00pasle KUHETUYECKHE YPaBHEHUS
C aTTECTOBAaHHBIM, MHCHOJB3Yys t-KpUTEpHid
Crero/ieHTa, paccuntanubiii B Excel.
2) Ilpm wu3yuenunm kuHetuku peakuuu b) Ucnonb3yer crangaptaoe 10 — Excel mus
IPAKTUKAHT CTPOMUT B CIELUUAIM3UPOBAHHOW CTATUCTUKU
nporpaMme rpapukd B KOOpAMHATAX JUIs
peakuui pa3HbIX MOPSAJIKOB, 9TOOBI
ONPEIETUTh NOPAIOK PEAKLIUH.
3) Hnsa BeiOopa gperexkropa B BDOXX B)Ilpumenser TeopeTnueckue MoJEIN — 3aKOH
MPAKTUKAHT U3Yy4yaeT JUTepaTypHble nanHeie o byrepa-Jlambepra-bepa u  smmupuueckue
MOJISIPHBIX ~ KOX(HUIMEHTaX  MOTJIOMIECHUS JaHHbIC
BeniecTB B Y D-o0macru.
4) IlpaktukanT wucnons3yer mnporpammy- [I') IlpumeHser TeopeTHUecKyl0O MOJEIb H
cumyisaTop crnekrpomerpa SIMP (Hanpumep, wucnosb3yer cnenuanusupoBannoe [10
NMR Predict) ayis npeackazanusi XkMAYECKUX
CABUTOB B CHHTE3UPOBAHHOM COEIUHEHHUU
nepeJ peaabHbIM U3MEPEHUEM.

OtBer: 1 -Bb,2-A,3-B,4-T

3aoanue 10. Pacnonoscume 6 npasuibHoM nopsoke 3mansl pacyema KOHYeHmpayuu anaiuma 6
obpa3zye ¢ ucnonvzosanuem Kaiubposounozo epagpuxa u I10:

1) Broa B Tabmuity [10 maHHBIX TI0 CTaHIAPTHRIM 00pa3iiaM (KOHIIEHTpAIlus, CUTHA).

2) Ilonyuenue ot I1O ypaBHeHus perpeccuu (y = bx + a) u ko3 punueHTa JeTepMUHALNN
(R?).

3) 3mepeHne aHATUTHYECKOTO CUTHAJIA /ISl HEU3BECTHOTO 00pasIia.

4) Pacuer KOHIIEHTpalMd B 00pa3lle MyTeM IOJCTAHOBKH HM3MEPEHHOTO cHrHaia (y) B
ypaBHeHUe perpeccu (x = (y - a)/b).

5) Iloctpoenune kamuOpOBOYHOTO Tpaduka C TIOMOIIBI0 HHCTpyMeHTa «Jlmarpammay wim
«I'padpuk».

Omer: 1 »5—-2—-3—-4

3aoanue 11. Pacnonoscume smanvi peutenuss 3a0a4u no noooopy yciosuil IKCMpaKyuu UoHA
Memainna opeanuieckum peazeHmom 8 102U4ecKkoli NoC1e008amenbHOCM.

1) ®opmynupoBKa 1€ (HalpuMep, TOCTHXKEHNE CTeTeHN u3BiIedeHus >99%).

2) Teopernueckuit pacuer kodpduuuenra pacnpenenenus (D) Ha OCHOBE KOHCTaHTHI
9KCTPaKIMU U KOHLIEHTPALUI peareHTOB.

3) IIpoBepka pe3yabTaTa pacueTOB Ha MOJEIBHON CMECH.

4) AHanu3 TUTEpPaTyPHBIX JaHHBIX O KOHCTAHTAX YCTOMUYMBOCTH KOMILIEKCOB M 3KCTPAKIIUU.
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Omer: 1 -4 —>2—3

3adanue 12. Hazosume o00HO cmanoapmuoe npocpammuoe obecneuenue (I10), xomopoe
Modcem Oblmb UCNOIL30BAHO OISl CMAMUCIUYECKOU 00pabOmKU pe3yibmamos XUMU4ecKkoeo

AHaIU3a Ha NPOU3BOOCMEEHHOU NPAKMUKE
Otger: Microsoft Excel (c makerom ananuza) / STATISTICA /R / OriginLab.

3aodanue 13. Kax Hasvieaemcsi OCHOBHOe meopemuieckoe ypdeHeHue, UCNOIb3yemoe Ol
paciema nomeHyuana UHOUKAmopHo20 1eKmpood 8 NOMEHYUOMEMPUUECKOM MUMPOBAHUU?
OrtBet: YpaBuenue HepHcra.

3aoanue 14. Onuwume, xax vl Oyoeme NPUMeHAMb paciemHuo-meopemudeckue memoost u 110
0151 00pabomKUu OAHHLIX NPU NOCMPOEHUU KATUOPOBOYHOU 3ABUCUMOCIU 8 Memooe AmOMHO-
abcopoyuonnotl cnekmpockonuu (AAC). B omeeme yKkasicume KOHKpemHble 0eticmaus.

IIpuMepHBIi OTBET:

HeiictBus, cooTrBetcTBytomue: [lonmydyenHnbie 3HadeHuss abcopOUUU Ui CEpUU CTaHAAPTHBIX
PacTBOPOB M XOJOCTOTO OMbITa s BHecy B Tabmuiy Microsoft Excel. B cocemnux komoHkax
paccuuTal0 CKOPPEKTUPOBAHHYIO abCcOpOIuio (32 BBIYETOM XOJOCTOro ombiTa). C MOMOIIBIO
MacTepa AMarpaMM IOCTPOI0 TOYEUHBIH Tpaduk (KOHIEHTpamus — abcopbums). Mcmonb3yro
UHCTPYMEHT «J00aBUTHh JHMHUIO TPEHIa», BBIOPAB JHMHEWHBIH THUI, W AKTHUBUPYIO OILUU
«TIOKa3bIBaTh YPaBHEHUE HA JHAarpaMMe» U «IOKa3bIBaTh BEIMUUHY R?». AnbTepHaTHBHO, MOTY
UCIONIb30BaTh  (PYHKIUIO «JIMHEVH» JUIsL  TIOJIy4eHHUs OoJiee JIeTalbHOM CTaTUCTUKU
(cTraHgapTHBIX OMUOOK TSt KOA()PHUIIMEHTOB).

HeiictBus, coorBercTtBytomue: Ilomyuennoe ypaBHenne (A = kC + b) saBugercs
MaTeMaTHUYeCKOl MOJIEbl0, OCHOBAHHOIN Ha TeopeTHdeckoM 3akoHe JlamOepra-bepa, KoTopbIit
npearnonaraeT JMHEHHYI0 3aBHCHUMOCTb B OIpEJENCHHOM JAMana3zoHe. Sl MpoaHaTIU3UpYyIo
kodurment aerepmuHanuu (R?*) — ero 6im3octs k 1 Oyner moATBEpKIaTh MPUMEHHUMOCTH
JUHEHHOW MOJEeNu B JaHHOM KOHLEHTpPAlMOHHOM HHTepBaje. OIEeHI0O BEITHMYHMHY CBOOOTHOTO
wieHa (b) — ero 3HauMMO€ OTJIMYKE OT HYJSI MOXKET yKa3blBaTh Ha cUCTeMaTHuecKuil (oH win
HEYUTEHHYIO0 HHTep(EPEHIUI0, YTO TPEOyeT KOPPEKTUPOBKU MOAETH UIN METOAUKH.

3aoanue 15. Cmoodenupyiime cumyayuio. 6 xo0e NPAKMuKu 6am NOPYUULU OYeHUms, 6yoem iu
Mewamb onpeodenenuto uoHos oapus (Ba®') memooom ocadxcoenus 6 suoe cynrbghama Haiuuue 8
npobe uonos kanvyus (Ca?'). Onuwume, Kaxkue meopemuyeckue MoOelU U pacyemsl bl
npumenume 01 peuteHusi 3mou 3adayu. Kaxoii 661600 ModcHo coenams Ha 0OCHOBE pacuemos?

IIpuMepHBIii OTBET:

Jl71s OLleHKH BO3MOYKHOCTH COOCaX/ICHUS WM 00pa30BaHUSI CMEIIAHHOTO OCajKa S MPUMEHIO
TEOPETUYECKYI0 MOJETb, OCHOBAaHHYIO Ha THpou3BeneHusx pacrBopumoctu (IIP) —
MOJYOMITMPUYECKUX KOHCTAHTaX, XapaKTEPH3YIOIIMX PABHOBECHE B TETEPOTCHHOW CHCTEMe
«OCaJIOK-pacTBOP».

1. Teopetuueckas ocHOBa: Y cioBue BbimafeHus ocajaka: [M?*][SO4*"] > TIP(MSOa.).

2. Pacuersr:

- Haiiny B cnpaBounuke 3Hauenus [IP mms BaSOs um CaSO. (ITP(BaSO4) = 1.1-107'°,
[TP(CaSO4) = 2.4-107°).

- Paccumnrato xoHueHrtpamuio cynbdar-uoHoB [SO4* ], HEOOXOAUMYIO IS Hadalla OCAKICHUS
Ka)KI0T0 MOHA MPH 33JaHHBIX (WK Tpe/noiaraeMbiX ) KoHIeHTpanusax [Ba?"] u [Ca?'] B mpobe.

- Hanmpumep, ipu [Ba?"] = 0.001 M: [SO+> ]mun ayis BaSO4 =TI1P/[Ba?" ] =1.1-107 M.

- IIpu Toii xe [SO+* |MHH TpOBEpUM, BBINOJHSAETCS JU ycClIoBHe ocaxaeHus ans Ca?* (mpu
[Ca**]=0.01 M): [Ca**][SO+] = 0.01 1.1-107 = 1.1-10°, uto MHoro Menbuie [TP(CaSO4)
(2.4-107%). CnenoBarensHo, ocanok CaSO4 mpu ATON KOHIICHTPAIUH CyIb(aTa He 00pa3yeTcs.
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3. BeiBoa: Ha ocnoBe pacueroB no mojnenu [P MoxxHO cienath BBIBOJA, YTO MPHU YMEPEHHBIX
KOHIEHTPALUAX KaIbLMs U B YCIOBUSIX OCaXKIeHHs Oapus (mocTeneHHoe qo0aBieHue cyibdaTa)
Menaolee BIusHue HoHOB Ca*" ManoBeposTHO, Tak kak BaSO4 ocaxxaaeTcst pu 3HAUYUTEIBHO
Oosiee HU3KUX KoHIEHTparusax SO4>" u3-3a cBoero ropasno menbmero [IP. Oxnako npu oueHb
BBICOKHMX KOHIeHTparusx Ca?>" u u30BITKE OCaauTeNsl BO3MOXKHO IMOCIEIyIolee 00pa3oBaHUe
ocagka CaSOs mnM ero coocaxaeHue, 4ro TpeOyeT HKCIEePUMEHTaIbHOW MPOBEpKU. Takum
00pa3oM, TEOPETUUYECKHI pacyeT MO3BOJSET Mpe/CcKa3aTh HU3ZKYI0 BEPOSITHOCTh TNOMEXU U
ONTUMU3UPOBATH YCIOBHS aHAIH3A.

dopmupyeMasi KOMIETeHIUS Nuauxatopbl ¢)OPpMHUPOBAHHOCTH KOMIIETEHMH

OIIK-4  Cnocoben  mmanupoBath | OIIK-4.1. Hcnonp3yer O6a3oBble 3HaHHS B 001acTH
paboThl XUMUYECKOM HAIIPABIEHHOCTH, | MATEMAaTUKU M (U3UKU NpU IUIAHUPOBAHUU PabOT
o0OpabaTbiBaTh W HMHTEPIPETHPOBATH | XUMUYECKOH HANIPABICHHOCTH;
[IOJIyYCHHBIE pe3ybTaThl c | OIIK-4.2. OGpabatbiBaeT JaHHbIE C HCHOJIb30BAHUEM
UCIIOJIb30BaHUEM TEOPETUYECKHUX | CTAaHAAPTHBIX CIOCOOOB aIlIPOKCHUMALIUKA YHCIIEHHBIX
3HaHUM W TPaKTHUECKUX HAaBBIKOB | XapaKTEPUCTUK;
peueHus MaTEeMaTHYECKUX u | OIIK-4.3. VurepnperupyeT pe3ynbTaTbl XUMHUYECKUX
¢u3myeckux 3a7ad, HHAMKATOpPaMH | HAOIIOJEHUH ¢ UCTIOIb30BaHUEM (DHU3MUYECKHX 3aKOHOB U
JIOCTHKEHUS] KOTOPOH SIBIISIETCS: IIpEJICTaBICHUH.

3aoanue 1. Ilnanupys cepuro CHEKTPO(POTOMETPUUYECKUX H3MEPEHUH, MPAKTHKAHT JIOJKEH
yuecTh 3akoH byrepa-Jlambepra-bepa. O1o npumep ucnonb3obanus (OI1K-4.1):

1) 3nanuii 6uoJI0TUM 715 BBIOOpA MPOOKI.

2) ba3oBbIX 3HaHMNM (QU3MKKU (ONTHKA) U MAaTeMAaTUKH (JIMHEHHas 3aBHCUMOCTH) JJIsl pacuera
Jiana3oHa KOHIEHTpaUi ¥ TOJIIHUHBI KIOBETHI.

3) UcTtopuueckux AaHHBIX O METOJIE.

4) UaTyuTHBHOTO 10AOOpa YCIOBHIA.

Ortger: 2

3aoanue 2. Ilpu obpabomke pe3ynomamos cepuu napaiieibHblX mumposanuil 0Jisi OnpeoeieHus
MOJAAPHOCMU pACMBOPA 003AMENbHbIM dMANOM C UCNONb308AHUEM CMAHOAPMHBIX CNOC0O08
AnnpOKCUMAYUU SBTILEMCA:
1) BeiGop camoro kpacuBOro pe3yJbTara.
2) Pacuer cpenHero apuMeTHIeCKOT0 3HAUSHHSI ¥ CTAHJAPTHOTO OTKIIOHEHHS.
3) OkpyrieHne Bcex pe3ysibTaToB A0 LEJbIX YHCE.
4) 3ameHa JaHHBIX Ha JTUTEpaTypHbIE 3HAUEHUSI.
Otser: 2

3aoanue 3. HaOmioneHue yBETMUYEHHS 3JIEKTPOINPOBOJHOCTH PACTBOpA B XOJI€ TUTPOBAHMSA
CHWJIBHOM KHCJIOThl CHJIBHBIM OCHOBAHMEM JI0 TOYKH AKBHUBAJEHTHOCTH HHTEPIPETHUPYETCS C
MCIIOJIb30BAaHUEM:!

1) Tonpko XUMHUYECKUX MPEICTABICHUIN 0 HEUTpanu3aiu.

2) @u3NMYEeCKUX 3aKOHOB, CBSI3BIBAIOIIMX DJIEKTPOIPOBOJHOCTH C KOHILIEHTpalMEed U
MOJIBU’KHOCTHIO HOHOB.

3) Marematn4eckoil TeOpur BEPOSITHOCTEM.

4) [IpaBun TeXHUKHU OE30MIACHOCTH.

Ortser: 2

3adanue 4. Ilpy nnaHUPOBAaHUM TPABUMETPUYECKOrO aHAIM3a JOCTAaTOYHO 3HATh TOJIBKO
XUMUYECKyl0 (GopMmylly ocaaka, ©0e3 yuera ero (u3nyeckux CBOWCTB (Hampumep,
pPacTBOPUMOCTH) U MATEMAaTHYECKUX PACUETOB CTEXHOMETPHH.




1) Bepno
2) HeBepno
Otser: 2
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3aoanue 5. Pacuet npenena oOHapyKEeHUsST METOJUKH KaK TPOWHOTO CTaHJAPTHOTO OTKIOHEHHS
CUTHAJla XOJIOCTOTO OIIbITa SIBJISIETCA MPUMEPOM CTaHAAPTHOrO crocofa anmpoKCUMaluu

YUCJICHHBIX XapaKTEPUCTUK
1) Bepuo

2) Hesepno

OtBer: 1

3adanue 6. Kakue 3HaHus U3 QU3UKU U MAaTEMaTUKU HEOOXOIUMBI MIPH TUIAHUPOBAHUH PabOTHI

TI0 OTIPENICIICHUIO TUIOTHOCTH JKUIKOCTH TTMKHOMETPOM?
1) 3akon Apxumena.

2) [IpaBumiio cMeleHus: Kpacok.

3) ®opmyna pacyera mwiotHocTd (p = m/V).

4) YMeHue peniath KBaipaTHbIC YpaBHEHUS.

5) ITonumanue TermIoBOro pacIupCHUs )KH,HKOCTGﬁ n HeO6XOI[I/IMOCTB TCPMOCTAaTHPOBAHUA.

6) 3HaHUE OPTraHUYECKOTO CUHTE3A.
Otsert: 1, 3,5
CIIOCOOBI

3aoanue 7. CranmapTHbIE

aIlIIpoKCuMalu

YHCJIICHHBIX XapaKTCPHUCTHUK,

UCTIOJIb3YEMbIC TIPH 00pa0O0TKE JTaHHBIX KAJIMOPOBKH, BKIIFOYAIOT:
1) MeTton HauMEeHbIINX KBaPaTOB [yl IPOBEACHUS JIMHUH PErPECCUM.
2) Pacuer koapdunnenta xoppensauuu (R) unu nerepmunanuu (R?).

3) BusyanbHyIo OLIEHKY «Ha IJIa30K».

4) OnpeneneHne MOJIBI M MEMAHBI JUTsl HEYTIOPSA0UYEHHBIX JTaHHBIX.
5) Pacuer cTaHIapTHOTO OTKJIOHEHUS 7Sl HAKJIOHA M CJIBUTA KATUOPOBOYHOM MPSIMOI.
6) 3ameHy BBIOPOCOB Ha cpeiHee 3HaueHUE 0€3 CTATUCTUYECKON TPOBEPKH.

OtBer: 1,2, 5

3a0anue 8. YcCTaHOBUTE COOTBETCTBHE MEXAY 3a7ayeil IUIaHWPOBAHUS/MHTEPIPETALUU U
UCIOJIb3YEMBIM (PU3MUECKUM 3aKOHOM WJIM MaTeMaTHUYECKHUM annapaToMm:

3amaqa:
1) Pacuer BpPEMEHHU, HEOOXO0INMOr0 TS
IIEKTPOOCAKICHUS 3aJTAaHHOW MaCcChl MEJI Ha KaToJIe.
2) OObscHeHnE 3aBUCUMOCTH CKOpPOCTH

XpoMaTorpauieckoro pasielieHuss OT TeMIlepaTyphl
KOJIOHKH.

3) Omnpenenenue ONTUMAJIBHOTO JMana3oHa
KOHIEHTpAalul Ui TOCTPOEHHUS KaJTuOpPOBOYHOTO
rpaduka no 3akoHy byrepa-Jlambepra-bepa.

4) NHuTtepnperanus bopMbI
NOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

KpHUBOM

OtBer: 1 -A,2-5,3-B,4-T

3akon/Amnmapar:

A) 3aKOHBI ®Dapajes Jipe: ¢
ANEKTPOJIN3A.

b) YpaBHeHue AppeHnyca,
OTKCHIBAIOLIIEE 3aBHCUMOCTh
KOHCTaHTbI CKOPOCTH oT
TEeMITepaTyphl.

B) Pemenune ypaBHeHUs npsaMoit (y =
kx + b) m mpoBepka BBHITIOJHEHHS
YCIJIOBUS IMHEWHOCTH.

I') VpaBuenune Hepucra m nmpuHiun
Jle larense.
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3a0anue 9. YCTaHOBHUTE COOTBETCTBHE MEXIy HAOMIOJaeMbIM (DU3MUYECKUM SBICHHEM B
XMMHYECKOM OKCHEPUMEHTE M €ro KOPPEKTHOH WHTepIpeTanueil ¢ HCIOIb30BaHUEM

($u3nIeCKUX 3aKOHOB

SIBnenue:
1) IIpu noGaBrmeHMHM STaHONA K BOJHOMY
pPacTBOpY COJIM BBINIAJAET OCAIOK.

2) B xozne QOTOXMMHUYECKOTO Pa3IoKeHUs
BEIIIECTBA MHTEHCUBHOCTh OKpacku
pacTBOopa yMEHbLIAeTcsi ObICTpee IpH
OCBELICHUU CUHUM CBETOM, YEM KPAaCHBIM.
3) Ilpu mporyCKkaHUM HOCTOSTHHOTO TOKa
yepe3 pacTBOpP AJIEKTPOJIUTA Macca OJIHOTO
JIEKTPOAA YBEIMYUBACTCA, a APYroro —
YMEHBLIAETCs.

4) Ilpu yBenuyeHUM NABJICHHUS B CUCTEME
ra3oBoi xpomatorpapuu BpeMs
yAEp>KUBaHUSI KOMIIOHEHTOB YMEHbIIIAETCSI.

OrBer: 1 -A,2-5,3-B,4-T

WNurtepnperanus:
A) YMenblienue JTURJIEKTPUYECKON
IIPOHUIIAEMOCTU Cpelbl (3TAaHOI+BO/A) CHUIKAET
CTENIEHb COJIbBATAllMM HOHOB, 4YTO BEIET K

NPEBHIILICHUIO  MPOU3BEICHHUS  PACTBOPUMOCTH
(ITP).

b) DHeprusi KBaHTOB CHHEr0 CBETa BBILIE, YEM
KpacHOTO, 4TO MOXET s dexTuBHEE
WHUIMAPOBAaTh  (POTOXUMHUYECKYIO  PEaKIHI0
(ypaBuenue Ilnanka E = hv).

B) Ha JIEKTPOaAX UIyT IIPOLECCHI

QJICKTPOOCAXKIACHUSA M IJICKTPOPACTBOPCHHA B
COOTBCTCTBUM C 3aKOHAMU BJICKTPOJIM3a dDapaI[es{.

I') VBenuuenue naBneHus (MpuU IOCTOSTHHOU
TeMmreparype)  NPUBOJUT K  YBEIUYEHUIO
JIMHEHOMN CKOPOCTH ra3a-HOCHUTEIS 31
COKPAILLEHUIO BPEMEHU KOHTAKTa C HENOABM)KHON
(bazoii.

3aoanue 10. Pacrionoxure B JIOTHYECKOM MOPSAJKE 3Tallbl IUIAHUPOBAHMS SKCIIEPUMEHTA IO
orpeieNeHuIo (opMyJIbl KPUCTAIIIOIHIpaTa METOIOM TPOKATUBAHUS:

1) ®opmynupoBKa LeaH: onpeneraeHue yncia moieit Bojsl (n) B popmyne CuSO4-nH20.

2) Marematuueckoe IUIAHUPOBAHME: BBIBOJ pacyeTHOM ¢opmyinsl n = (mi - mz2)/M(H20) :
(m2/M(CuSO0s)), rae m: — Macca rujpara, m: — mMacca 6e3BOIHOM COMH.

3) ®duznyeckoe 0OOCHOBAaHHUE: y4eT TOTO, YTO MPOKAJIMBAHUE JIOJDKHO MIATH JIO MOCTOSHHOU

MAacCCBhI AJId MOJTHOT'O YAAJICHHA BOJIbI.

4) Onpenenenre HEOOXOAUMOTO 000pyI0BaHUs (BeChl, MydenbHas Medb, SKCHKATOP) U pacueT
MPUMEPHOW HABECKH TSI IIOTYICHHSI TOYHBIX PE3yJIbTATOB B3BEITUBAHUS.

OmBer: 1 > 2 —>3—>4

3aoanue 11. Pacnonoxxute sTanmbl 00paOOTKH JaHHBIX KaJIMOPOBKH CHEKTpodoTOoMeTpa B
cranaaptHoi nocienoBarensuoctu (OIMK-4.2):

1) Cratuctuyeckass oOpaboOTKa: pacueT ypaBHEHMS JIMHUM PErpecCUU METOJOM HaWMEHbBIIUX
KBaJIpaToOB, OLIEHKA CTaHJApTHBIX OMIHNOO0K KO3 (OULIHEHTOB.

2) BBox KCIIEpUMEHTANIbHBIX JaHHBIX (KOHIIEHTPAIMs, ONTHYECKas IUIOTHOCTb) B TAOJIHUILY.

3) Busyanuzanus: noctpoenue rpaduka "OnTuyeckas mIoTHOCTh — KOHIIGHTpaIus'.

4) OmneHka a/JIeKBaTHOCTH MOJIENH: aHaIu3 Kod(puIMeHTa aeTepMUHanuu R? U BU3yaabHBIN
OCMOTp pa3zdpoca TOUEK OTHOCUTEIBHO JTUHHH.

OmBer:2 >3 —>1—4

3aoanue 12. HazoBute (pu3nyeckuii 3aKOH, KOTOPBIN JIEKHUT B OCHOBE MOTEHIIMOMETPHUUYECKOTO

n3Mmepenus pH.
Ortger: 3akoH HepHcra
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3aoanue 13. Kakoll cTaHmapTHBIH MaTeMaTHMYECKUH METOJ MCIONb3YeTCd JUIsl HaXOXKIEHUs
HaWIydlIen IpsiMOi JIMHUU, OTIMCBIBAIOIIEH KaTuOPOBOYHBIC JaHHBIC?
OtBet: Meron Haumenbiux kBajapatos (MHK).

3aoanuel4. Onmmmre, Kak 0a30Bble 3HAHUS (U3UKA M MATEMATHKH HCIIOJIB3YIOTCS MpU
IUIAHUPOBAaHUM  SKCIEPUMEHTAa [0 OINpPEJeNIEHUI0 TeIIoBoro »(dexkra HeUTpaau3anuu
(cMemmMBaHuE PacTBOPOB KUCIIOTHI U IEJIOYM B KalopuMmeTpe). B oTBeTe ykakurte Qusnueckue
3aKOHBI M1 HEOOXOAUMbIE MATEMAaTHUECKUE PACUETHI.

IIpuMepHBIii OTBET:

®dusnueckue OCHOBBI: [lmaHMpoBaHME ONMMpAETCs HA 3aKOH COXPAHEHUs SHEpruu (mepBoe
HAyajo TEePMOAMHAMHUKHM). Temora, BBICIMBIIASCS IPH  PEAKIHMH, IOTJIOUIAETCS
KaJOpUMETPUYECKOH CHUCTEMOH (pacTBOp + KaJOPUMETP), YTO MPUBOJUT K IOBBIIICHUIO
temriepatypsl. Mcnonb3yercs moustre TermoeMKocT (C) CUCTEMBI.

MaremaTnueckue pacyeTsl py MJIAHUPOBAHUU:

1. Hens: Paccuurath oxxugaemoe usMeHenue temmeparypsl (AT), uToObl yoeauTbcs, 4TO OHO
OyZeT JOCTaTOYHBIM JJISl HAJIS)KHOTO MU3MEPEHUSI UMEIOLIUMCS TEPMOMETPOM.

2. Ucnons3yemast popmyna: Q = C cuct AT = AH v, rne Q — Terutora peakiun, AH —
MOJISIpHAsi DSHTANbIIUS pEaKUuu (CIpaBoOYHas BEJIWYMHA), V — KOJMYECTBO BEIIECTBA
pOpearupoBaBIIei KUCIOTHI/IIETOYH.

3. [Inanupyemble AeCTBUA:

- Paccumrate kommuectBo BemectBa peareHtoB (v. = C V), xoropoe Oynmer B3STO B
9KCHEPUMEHTE (MaTeMaTHKA: YMHOXKEHHE).

- Ouennutb o0mIyto TermmoeMkocTh cuctembl (C cuct). Ee MOXHO mpHONMKEHHO NPHUHSTH
paBHO# TerioeMKkocTd Bobl (4.18 JIx/(r-°C)) Ha 00IIyI0 Maccy pacTBOPOB, €CITH KaJlOPUMETP
IIPOCTOM.

- [ToncraButk 3HaueHus B popmyity u paccuntath oxxugaemoe AT = (AH v) / C _cucr.

4. BeBon ans mna”a: Ecmm pacuetHoe AT ciumkom wmano (< 0.5°C), miiaH Hy»XHO
CKOPPEKTUPOBATh: YBEIUYNTh KOHIIEHTPALMN MM 00BEMbI PEareHTOB (B pa3yMHBIX Mpeaenax,
YUUTBIBAsI OTPaHUYEHUS KAIOPUMETPA U TIOJTHOTY MPOTEKAHUS PEAKIIUH).

3aodanue 15. B Xone NpakTHUKU Bbl HPOBEIH CEPUI0 M3MEPEHHMH AJIEKTPONPOBOIHOCTH (X)
pa30aBIEHHBIX PACTBOPOB CUIBHOI'O 3JIEKTPOJIUTA NP Pa3HBIX KOHILEHTpalusx (c). Pe3ynabrars:
IpU YMEHBIIEHMH KOHLIEHTPAllUM BeIWYMHA () yMEeHblIaeTrcs, HO BenuuumHa (A = y/c) —
MOJIIpHAsl AJIEKTPONPOBOJHOCTh — yBenuuuBaercs. [laiiTe MHTepIpeTanuio 3TOro pe3yibTara,
UCHIOJB3YS (PM3MUYECKUE 3aKOHBI U MTPEICTABICHMS.

IIpuMepHBIii OTBET:

Habmiomaemass  3aBHCHUMOCTh  IOJIHOCTBIO ~ corjacyercss ¢  (Qu3udeckod  Teopuei
AIIEKTPOIUTUUECKOH MpoBouMocTH (Teopueit Jlebas-Xrokkens-OHcarepa).

1. YMmensbuieHue y ¢ yMEHbIIEHHUEM C: DJIEKTPOIPOBOAHOCTh PacTBOpa ) MPONOPIUOHAIBHA
KOHIIEHTPALlMM MOHOB U MX MOABIKHOCTAM. [Ipu paz6aBnenun odliee 4ncio HOHOB B €IHHHULIE
o0beMa YMEHBIIAETCsI, YTO HEMOCPECTBEHHO BEJET K CHIKEHUIO Y. DTO cieqyeT u3 0a30BOTO
IIPEJICTaBIEHUS], YTO TOK CO3JAETCSI IBUKEHUEM 3apsKEHHBIX YacTHULL.

2. VYBennueHue MOJISIPHOM DJIJIEKTPOIPOBOMHOCTH A ¢ yMeHblieHWeM c: MoisipHas
AIIEKTPONPOBOTHOCTH (A = /C) XapaKTepu3yeT clocoOOHOCTh OJTHOTO MOJISl BEIIECTBA MMPOBOAUTH
TOK B JaHHBIX ycioBusix. Ee poct mpu pa3OaBineHuM oOOBSCHSETCS JABYMS OCHOBHBIMHU
(bU3nUeCKUMU TPUUNHAMHU:

- YMeHbIIIEHHE MEXKHOHHOTO B3aWMOJAEWUCTBUA. B KOHIIEHTPUPOBAHHBIX pacTBOpax HOHBI
HaxoJsATcsl Onu3ko Apyr K Apyry. CymecTByroT anekrpodopernueckuil 3¢ ekt (TopMoxeHue
WOHA W3-3a JBWDKEHHUS HWOHHOW aTrMoc(depbl ¢ MPOTHBOMOJOXKHBIM 3apsaoM) U dhdexT
penakcanuu (nedopmanus HOHHOM aTMocepbl, CO3/aloNIas JOMOIHUTEIBHOE COMPOTHBIICHHE
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nBIKeHuto). [Ipu pa30aBieHUN pacCcTOSHUE MEXKIy MOHAMH YBEIMYUBACTCS, STH TOPMO3SIIHNE
3¢ dexTsl ocnabeBaroT, U MOJABUKHOCTD Ka)KJIOTO OT/AEIBHOTO HOHA (a 3HA4YMT, U A) BO3pacTaer.

- VYBenuueHUe CTENEHW JUCCOIMALUMM i CclIadbIX AJIEKTPOJIMTOB. B  1maHHOM ciydae
AJIEKTPOJIUT CHIIbHBIM, IO3TOMY 3TOT (DAaKTOp HE TJIaBHBIA, HO JAJISl MOJHOTHl KaPTHHBI MOXKHO
OTMETHTb, YTO JUISI CJIA0BIX DJIEKTPOJIIMTOB pa30aBIeHUE TAKXKE CMELIAET PABHOBECHE B CTOPOHY

JIUCCOIAAIINH.

OO6muii BbBoA: HalOmromaemass kapTHHa SIBISIETCS SKCIIEPUMEHTAIBHBIM IOATBEPKACHUEM
buznyecKoil MOIeNH, YUUTHIBAIOLICH 3JEKTPOCTATHUECKOE B3aUMOJICHCTBUE HOHOB B PacTBOPE.
[Ipu Oeckoneunom pazbaBieHun (¢ — () MoyspHAs SIEKTPONPOBOAHOCTH CTPEMUTCS K
npesieIbHOMY 3Ha4eHHUIO (Ao), KOTJ]a MOHBI IBUKYTCSI HE3aBUCHUMO JIPYT OT JApyTa.

DopmupyeMasi KOMIIETEH U

Nuaukatopsl cOpMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-5 CnocobeH  HCIOJIb30BaTh
CYIIECTBYIOIIHE MIPOrPaMMHBIC
OPOAYKTHl U WHGOPMAIMOHHBIE 0a3bl
JaHHBIX  JUIS  peIICHHWsS  3ajad
npoecCHOHANBHOM IeATEILHOCTH C
y4EeTOM OCHOBHBIX TpeOoBaHUM
nH(pOpMaITMOHHOM 0€301acHOCTH,
WHUKATOPAMH JIOCTIDKEHUS KOTOPOU
ABIISIETCS:

OIIK-5.1. Hcnons3yer coBpemennsle IT-rexnonorumn
npu cobope, aHanmze, 00pabOTKE W TPEICTABICHUU
uHGOpMAaLUK XUMUYECKOT0 MPOopuIIs;

OIIK-5.2. Cobmromaer HOpPMBI  HH(POPMAITMOHHON
0e30nacHOCTH B IPO(eCCUOHATIBHOM 1€ TeTbHOCTH;

3aoanue 1. JInst ObICTPOTO MOUCKA COBPEMEHHBIX METO/IMK aHAIIN3a JIEKAPCTBEHHBIX IIPENapaToB

MMPAKTUKAHTY CJICAYCT

1) OnpocuTh KOJIET ¥ HAIEIThCS HA UX MaMSITh.

2) Ucnonb30BaTh Hay4yHble HH(pOpMaIMOHHbIE 0a3bl naHHBIX (Scopus, Web of Science, PubMed,
eLibrary) u npodeccronanbHbie pecypchl (0a3sl papmakomneit).

3) Uckate uHGOpMALIHIO TOIBKO B OYMa)KHBIX YUeOHHKAX.

4) Ilonararbcst Ha HH(OPMALIMIO U3 COLTUANIBHBIX CETEH.

OtBeT: 2

3aganue 2. Ilpu oOpaboTke OONBLIIOrO0 MaccHBa JAHHBIX XpOMAaTOrpaUyeckoro aHajinza

HanOoee 3(hPEeKTUBHO UCIIOTH30BATh:

1) PyuHoi BBOJ 1aHHBIX B OyMa)KHBIN XKypHa.
2) IlporpammHoe oOecnedeHue, BXOJslIee B KOMIUIEKT IOCTaBKM XpomaTtorpada, HiIu

CIICIUAJIN3UPOBAHHLBIC XUMHNYCCKHUC
ChemStation).

naketsl  (Hampumep, OpenChrom, Chromeleon,

3) TekcTOBBIN pegakTop AJIs CO3AAHUS CITUCKA.
4) KanpkynsTop Ajs KaX/I0Tro pacyeTa B OTAEIbHOCTH.

OtBeT: 2

3ananue 3. Hopmbl nndopmannonHoi 6e3omacuoctu B naboparopuu (OITK-5.2) Tpedytrot:
1) XpaHutb Bce maposid OT YUETHBIX 3alKcel Ha JIMCTOYKE, IPUKIEEHHOM K MOHUTOPY.
2) IlepecbuiaTh ChIpbIE SKCHEPUMEHTAJbHBIE JAHHBIE IO AJIEKTPOHHOW IOYTE KOJIJIeraM B

He3amnppOBaHHOM BUJIE.

3) PerynmspHo oOHOBisATH aHTHMBHpycHOe I[1O Ha paboueM KOMIIBIOTEpE M HCIIOJIH30BAThH

CJIOKHBIC ITapOJin.

4) I[CJ'II/ITBCSI KOH(I)I/IJICHI_II/IaJ'ILHLIMI/I pe3yjibTaTaM HCCIIeIOBaHUM B HY6J'II/I‘-IHBIX garax.

Otser: 3
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3aganue 4. VMcmonb3oBaHuE MporpamMMbl JJIs CO3[JaHMsA Npe3eHTanuu (Harnpumep, Microsoft
PowerPoint) mis Bu3yanu3anuu U NpeicTaBlIeHUs pe3yabTaTOB UCCIENOBAHUS Ha CEMUHApeE 10
IIPAKTUKE SBJISAETCSA IPUMEPOM ITpUMeHEHUs [ T-TeXHOI0rni.

1) Bepuo

2) HeBepno

Ortser: 1

3amanne 5. PasMenieHne Ha TEepPCOHATBPHOW CTpPaHMIIE B COILICETH CKaHAa BHYTPEHHETO
ciyxebHoro oTueTa nadopatopuu ¢ rpudoMm «Jljis ciay eOHOTro MOJIb30BAHUS» HE HapyIIaeT
HOPM HH(OPMAIIMOHHON 0€30IaCHOCTH.

1) Bepno

2) HeBepno

Otser: 2

3amanne 6. CoBpemennbie IT-TexHonmoruu mpu cOope u aHanuze WHGOPMAIMHA XHUMHUYECKOTO
npodus MOTYT BKIIIOUYATh:

1) Ucnons3oBanue crieKkTpalbHbIX 0a3 maHHbIX (Hampumep, NIST Mass Spectral Library, SDBS)
JUTSL UACHTU(UKAIUU COSIMHEHUIA.

2) IlpumeHeHHe CHCTEM O3JIEKTPOHHOro JsaboparopHoro xypuaia (ELN - Electronic Lab
Notebook).

3) PucoBanme XuMu4eckux GOpPMYII OT PyKH U UX CKaHUPOBAHHE.

4) Vcnonb3oBaHKE CHCTEM YyrpaBicHus saboparopHoin mHpopmanueir (LIMS - Laboratory
Information Management System).

5) INouck MeToauk TOJIBKO B Katajorax 1980-x romaos.

6) IlpoBenenue BUICOKOH(EpEeHIMII ¢ HAyYHbIM pPYKOBOAMUTEIEM Ui OOCYXKIEHUs
IPOMEKYTOUHBIX Pe3yJIbTaTOB.

OtBet: 1,2, 4

3amanue 7. JleHCTBUS, COOTBETCTBYIOUIME HOpMaM HH(POpPMAMOHHON O€30macHOCTH B
npodecCHOHATBHOMN 1eATENbHOCTH XUMHUKa-aHAINTHKA!

1) PerynspHoe pe3epBHOE KONMMPOBAHHE BAXKHBIX JAHHBIX (CHIPHIX CIEKTPOB, KATMOPOBOK) Ha
BHEIIHUI HOCHUTENb WK B 00JIaKO ¢ MH(pOBaHUEM.

2) Ucnonb30BaHue 0JTHOTO MPOCTOT0 Maposis Ui BceX y4eTHbIX 3anuced (mouta, LIMS, ELN).
3) YcraHOBKa HEIMIIEH3MOHHOTO (MUPATCKOr0) MPOrpaMMHOro obecredeHus Aias o0paboTKu
JTAaHHBIX.

4) OtnpaBka KOH(UIEHLIMAIBHOTO OTYETa 4Yepe3 3alllMIIEHHOE COeAMHEHHe (Hampumep, 10
koprnoparusHoMy VPN unu ¢ ucnonb3oBanuem mudposanus PGP).

5) OTKpHBITHINA JOCTYI K paboyeMy KOMIBbIOTEpY 0e3 MapoJisi Ha BpeMsi OTITYUKH.

6) CBoeBpeMeHHas yCTaHOBKA OOHOBIJICHMM O€30MacHOCTH [JIsl ONMEpalMOHHOM CUCTEMBI U
kputnueckoro I10.

OtseT: 1,4, 6

3ananue 8. YCTaHOBUTE COOTBETCTBHE MEXAy Mpo(heCcCHOHAIbHOM 3a/ladeil U PeKOMEHIyeMbIM
IIPOrPaMMHBIM NIPOTYKTOM WM [T-perienremM [uist e BBINOTHEHMS:

3anayva: [Iporpammusiii mpoaykt/IT-pemenue:
1) Iloctpoenue 3D-monekymnsipHoit A) TekcToBBI mporeccop ¢ peaakTopoMm (Gopmy
MoJienu | npenckazanue e€ cporicts.  (Microsoft Word, LaTeX).
2) Odopmiienue otdeta 1o npaktuke b) [IporpaMMbl  MOJIEKYJISIPHOTO — MOJEITHPOBAHHS
¢  Qopmymnamu, Ttabmunamu u (Avogadro, Chem3D, Gaussian).
CXEMaMH.
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3) Craructuueckas  oOpabotka B) Hayunsie OuGmuorpaduueckue 0a3bl JaHHBIX
pe3yIbTaTOB CEPUU U3MEPEHHIA. (Scopus, Web of Science, Google Scholar).

4) Tlomck mnybOnmukanmii mo Tteme [') Tabmumuwenidi mpomeccop  (Microsoft — Excel,
«COBpEeMEHHBIC MeTOIbI onpenenenus LibreOffice Calc) WIn CHeIMaTu3upPOBaHHbIE
MECTULIUIOB B BOJCH. craructuueckue naketsl (STATISTICA, R, Origin).

OrBer: 1-b,2-A,3-1,4-B

3ananue 9. YCTaHOBUTE COOTBETCTBHE MEX]y CUTyallUed W3 IPAKTHKU U CBA3aHHBIM C HEU
MPUHILIMIIOM/HapyIIeHHeM UH(POPMalMOHHON 06€30MacHOCTHU:

Cutyanus [Tpunnun/Hapymenwue:

1) IlpakTukaHT ucHoOJAB3yeT (pIenI-HaKOmUTeNb, A) Cobmroienue TpeOOBaHUs
MOJIapeHHBI HA yIuWIEe, Uil MepeHoca JaHHBIX C HUCHOJb30BaHus jeranbHoro [10.
CIEKTPOMETpPA Ha CBOM HOYTOYK.

2) Bce (aiinel ¢ pe3ynpraTaMu MPAaKTUKAHT XpaHUT — b) Hapymenue busnueckoin
B O0JJAYHOM XpaHWIHUINE, JOCTYIl K KOTOpOMY 0€30macHOCTH (PUCK YTEUKH TAaHHBIX WA
3alUIIeH ABYX(aKTOPHOU ayTeHTHU(UKALIUEH. 3apakeHUs BUPYCOM).

3) [IpakTukaHT ckauumBaeT «KpsKHYTYyI0» Bepcuto B) CoOntoneHue npuHUIUNA KOHTPOJISA
iatHoro xpomarorpaduueckoro [10 ans goma. noctyna  (MCHOJB30BAaHUE — HAJEKHBIX

METO/IOB ayTEeHTU(DHUKAIINN).

4) Ilpu pabore B oOuieit mabopatopuu npaktukanT [) Hapymenue mnpaBuna OIOKUPOBKH

He OJIOKUPYET KOMITBIOTEP, OTXOS OT HETO. paboueit CTaHIIUU.

OrBer: 1 -b,2-B,3-A,4-T

3ananue 10. PacnionoxuTe B NpaBUILHOM MOPSJIKE TAMbl TOJATOTOBKU BU3yalu3aluu (rpaguka)
JUIsL OTYETA TI0 IIPAKTHKE C Hcronb3oBanueM [ T-rexHomorui:

1) Dxcnopt 00paboTaHHBIX JAaHHBIX (HampuUMep, U3 MporpaMMmbl Xxpomarorpada uian Excel) B
dopmar, TOAXOIAIMNA A1 TOCTPOEHUS TPapUKOB.

2) Boibop tuma rpaduka (Hampumep, KaauOpoBOYHasl MpsiMasi, XpoMarorpamma, ctojaduaTas
JarpaMma CpaBHEHU).

3) [MocTpoenue rpaduka B rpaduueckom pegakrope uwiu [10 ms Buzyanuzamuu (Origin, Excel,
Python ¢ 6ubanorexkamu matplotlib/seaborn).

4) HoGaBnenue u odopmIIeHHE OOSA3aTEIHHBIX DSJEMEHTOB: 3arojIOBOK, IOIIMUCH OCEH C
€AVHMIIAMH U3MEPEHUS, JIETCH 1.

5) Coxpanenue rpaduka B BBICOKOM paspelnieHuu B ctanaaptHoM popmare (PNG, TIFF, SVQG).

OrBer: 1 -2 —>3—>54—->5

3ananue 11. Pacnonoxute maru OGe3omacHoi paboThl ¢ KOHGHUAECHIMAIBLHBIMU JTaHHBIMU Ha
pabodeM MecTe B JIOTUYECKOH MOCIeI0BaTeIbHOCTH

1) AyrenTudukanus B cuCTEME C UCIIOIb30BaHUEM YHUKAJIBHOI'O JIOTHHA U CIIOKHOTO HapoJIs.

2) Pabora ¢ nanubiMu B criermanusupoBasHoMm [10.

3) CoxpaHeHue pe3yibTaTOB pabOThl B 3ALIMIIEHHYIO CETEBYIO MAaIlKy C OTPAaHUYEHHBIM
JOCTYTIOM WJIM Ha 3alIM(POBaHHBIN HOCUTEI.

4) 3aBepuieHre pabOTHl C BBIXOJOM M3 BCEX YYETHBIX 3amuceil (Jlorayt) uiau OJIOKHMpPOBKA
koMmmbioTepa (Win+L) mpu oTinyuke.

5) PerynspHoe oOHOBIIEHHE aHTUBUPYCHBIX 0a3 M ycTaHOBKa naryei 6e3onacHoctu OC.

OtBer: 5 (kak ¢oHOBas moaroropka) - 1 —2 —3 — 4
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3ananue 12. HazoBuTe 0MH U3 pacnpocTpaHeHHBIX (popMaToB (aiiyioB Ui XpaHEHUS U OOMeHa
JAaHHBIMH O XUMHYECKHX CTPYKTypaX, KOTOPBIA MOJXET OBITh HCIIONB30BaH B PA3IMYHBIX
nporpammax (OITK-5.1).

Otser: SDF (Structure Data File) / MOL / SMILES.

3amanne 13. Kakoil oCHOBHOW MpUHIMN WHGOPMAIMOHHONW O€30MaCHOCTH HApYIIACTCs, €CIU
MpPaKTUKAHT OCTAaBJISET pacledyaTaHHble MPOTOKOJIbl AHAIM30B C MEPCOHATBHBIMHU JIAHHBIMU
MaIKeHToB (B cilydyae MeradbopaTopuu) Ha CTOJIE B OOIIEM J0CTyT?

Otger: [IpuHnun KOHUACHIMATEHOCTH

3aganue 14. Onummre, Kak coBpeMeHHbIE [T-TeXHONIOrnM M MporpaMMHBIE MPOIYKTHI MOTYT
OBITh MCIOJIL30BAaHbI HAa BCEX ATAlax BBHIMOJIHEHHUS] KOHKPETHOTO 3aJaHusl MPOM3BOACTBEHHOMN
npakTuku: «CpaBHUTH APPEKTUBHOCTH IBYX METOJOB HIKCTPAKIUU TECTHIUIOB W3 IOYBHI
metogom BDXKX». B orBere 3aTpoHbTE cOOp MHGOpMaInK, IIIAHUPOBAHHE, 00PaOOTKY JaHHBIX
U TIPE/ICTaBICHUE PE3yIIbTATOB.

[TpumepHBIii OTBET:

1. Coop nHpopMaHK U IIIAHUPOBAHUE!

- Ucnonb3oBanue Oubnuorpapuyeckux 0a3z naHusix (Scopus, PubMed) u mouckoBbIx cucTem
Ut cOopa nH(popManuu 0 COBpeMEHHBIX MeToaax 3kctpakimuu nectuiuaoB (QUEChERS, SPE,
conication-assisted extraction).

- Ucnonp3oBanue xumudeckux 0a3 manHbix (PubChem, ChemSpider) amst yrouHeHus! CBOMCTB
1eneBbIx nectuuaoB (pKa, pactBopuMocTs, A_max).

- Ilpumenenne Tabiamunoro mpoueccopa (Excel) ans mmaHupoBaHMS SKCIIEPUMEHTAIBHON
MaTpHUIIbI (KaKue METObI, KaKhe 00pa3Libl, YUCIIO IIOBTOPHOCTEH).

2. IlpoBenieHne sKCEpUMEHTa U cOOp TaHHBIX:

- Wcnonp3oBanue mporpaMMHOTo obecriedeHusi xpomarorpada aias ynpaBiieHUus Mpudopow,
cOopa 1 MepBUYHOIO COXPAHEHUS XPOMATOTPaMM.

- Benenue 3ammceil B anekTpoHHOM jaboparopHoMm xypHaine (ELN) nmns ¢ukcaumm Bcex
neranei mpoOonoAroTOBKY.

3. O0paboTKa AaHHBIX:

- OO0pabotka xpomarorpamMm B creuuanusupoBanHom [1O (mampumep, OpenChrom,
ChemStation) s wWHTErpauyu MHKOB, HACHTU(GHUKANMKA 10 BpPEMEHH YICPKUBAHUS U
KaJIMOPOBKHU.

- OKCHOPT KOJHMYECTBEHHBIX MJaHHBIX (IUIOL[AJM IHUKOB, KOHLEHTpAlMM) B TaOIUYHBINA
nporeccop (Excel, Google Sheets) nnu cratuctuueckuit maket (R, STATISTICA).

- IlpoBenenue crarucTuueckoro cpaBHeHus (t-xpurepui, ANOVA) 1ByX MeTOJOB B
craructiueckoM [IO UIsi ONEHKM 3HAYMMOCTH pa3IMYUi B BBIXOJE OKCTPAKIUU U
NPEIU3NOHHOCTH.

4. IlpencraBneHue pe3ynbTaToB:

- Co3pmaHue CpaBHHUTENBHBIX TpaduKoB (CTOJOUYaThIE AMArpaMMbl C TOTPELIHOCTSAMU,
HaJIO)KEHHBIE XpOMaTOTrpaMMbl) B iporpamme s Busyanuzanuu (Origin, Python/matplotlib).

- Odopmiienne (GuHATBLHOTO OTYETa ¢ TaOiIUIAMH, TpauKaMu W BBIBOJAMH B TEKCTOBOM
nporueccope (Microsoft Word, LaTeX).

- IloaroroBka KpaTKOW MpPE3EHTALMHU JUISi PYKOBOJAUTENIEH B MpOrpaMme JUIsl Mpe3eHTalHi
(PowerPoint, Google Slides).

3aganue 15. [IpoaHanu3upyiTe CIEOyIOUIYI0 CHUTYalMI0O C TOYKH 3peHHs HH(OPMAIMOHHON
6e3onacHocTH. [IpakTukanT AJekcel misi yaoOcTBa pabOThl HaJ OTYETOM I10 IPAKTHUKE: Q)
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UCTIONIB3YeT OJMH U TOT ke maposb «123456» mist cBoeit paboueil moyThl, yUYETHOH 3arucH B
KOPIOPAaTUBHOM CHCTEME M O0JIAaYHOTO JUCKa; 0) KomupyeT Bce paboune (aiyibl (BKIOYas
HeoOpaboTaHHbIE JaHHBIE C 000PYIOBaHMS) HAa CBOIO JMYHYIO (hJIemIKy, 4ToObl paboTaTh JOMa;
B) BBIKJIAJIBIBACT HA CBOM IMyOJIMYHBIN OJIOT UTOTOBYIO TMarpaMMy U3 OT4eTa Oe3 COoriacoBaHus ¢
PYKOBOJIUTENEM W YAAJCHUS CIy)KEOHbIX IMOMETOK. Kakue pucku M HapymeHus HOPM
nH(OPMalMOHHON 0€30MacCHOCTH MPUCYTCTBYIOT B KaxaoM jelictBun? Kakue mepbl Bbl Obl
pEKOMEHI0BaIn?

[IpumepHBIit OTBET:

AHanu3 1ecTBUI U PUCKOB:

a) Mcrnonp30BaHue MpoOCTOro MapoJist AJisl BCEX YUETHBIX 3aIlrceit.

- Hapymenue: IIpyHun ucnosib30BaHus CI0KHBIX YHUKAJIBHBIX IIAPOJICH.

- Pucku: B3gom opHol ydeTHOW 3ammcu (HampuMmep, 4epe3 YTEeUKy C Kakoro-imbo caita)
O3HAaYaeT aBTOMATHYECKUU JOCTYNl KO BceM ocTaibHbIM. [laponms «123456» mnonbupaercs
MTHOBEHHO. OJTO MOXET TpHUBECTH K YyTeuke Bcell palouell mepemucku, AOCTYN K
KOPIIOPaTUBHOM CUCTEME U 00JIaKy C JaHHBIMHU.

6) KommpoBanue pabounx (haiiioB Ha THUHYIO (IICHIKY.

- Hapymenue: [IpyHIunbel KOHTPOJIS 3a MepeMelieHneM KOH(GUASHIMaIbHOU HH(pOpMalUU U
0€30MacHOr0 UCMOIb30BaHUS CbEMHBIX HOCUTEIEH.

- Pucku: Jluunas ¢remka, kak npaBuiio, He 3auuiieHa mudppoBaHueM. Ee MOXHO nmotepsrsb
WIX 3apa3uTh BUPYCaMH MIPH MOIKIIOYEHUH K IOMAITHEMY KOMIBIOTEPY, YTO CTABUT MO YTPO3Y
LEJIOCTHOCTh M KOH(PUICHIMAIbHOCTh  JaHHBIX  (BKJIIOYas  BO3MOJXKHBIE  «CBIPBIEY,
HEeoIyOIMKOBaHHBIE Pe3ysbTaThl). JJOMalIHUii KOMITBIOTEP MOXKET HE MMETh JIOJDKHOMN 3aIIUTHI
(anTHBHpYCA, OOHOBJICHUNA).

B) [TyOmukarus ciayxe0HON AuarpamMMbl B yOIHMUHOM OJiore 0e3 CorylacoBaHusl.

- Hapymienue: [lpuHuun KoHPUACHIIMATBHOCTU CIIYKE€OHOW MHPOpMauu U HEOOXOIUMOCTh
€e COrIacoBaHMs Nepe; My OIuKaIen.

- Puckm: Pasrmamenue mMOTEHIMANBHO KOH(PHICHIHMATBHBIX WM  IPEABAPUTEIHHBIX
pe3yabTaTtoB. HapyieHne BHyTpeHHHMX MIPAaBUJI OpraHU3allMK, BO3MOXKHO, HAPYILIEHHE JIOTOBOPA
o HepasrmameHnu. CiykeOHbIE TIOMETKHM Ha JHarpaMMe MOTYT pPacKpbIBaTh BHYTPEHHIOIO
CTPYKTYpPY MPOEKTa W UyBCTBUTEIbHbIE METalaHHBIE.

PexomeHiyeMble MepHI:

1. Wcnonws3zoBate MeHemxep naponeir (KeePass, Bitwarden) mist reHepauuu M XpaHEHUS
YHUKAJIBHBIX CJIOXKHBIX Mapojied uisd KaxIoM ydeTHOH 3amucu. BxmouuTh OBYX(aKTOpPHYIO
ayTeHTH(HUKALINIO BE3/Ie, TI€ 3TO BO3MOKHO.

2. BMmecTto nMYHOM (hiemkd HCIONb30BaTh 3alIM(pPOBAHHbIE CHEMHBIE HOCHUTENH WIIH
3alMIICHHbIE KOpIOpaTHUBHBIE o0OauyHble cepBUChl (Hampumep, OneDrive for Business,
SAunexc.Jluck ans OusHeca) Al CHUHXPOHHU3AUUHM (DAalIoOB, €ciaM 3TO pa3pelieHO MOJIMTUKOM
O6ezonmacHocTu. PaboTath ¢ [aHHBIMH Jydille Ha 3anuiieHHoM pabodem wmecre. Ecmum
HEo0X0IMMo paboTaTh yAaJIeHHO, coryiacoBath 310 ¢ UT-otaenom.

3. Hukornma He myOnmMKoOBaTh CiTyKeOHBIE MaTephalbl 0e3 SBHOTO MHUCHMEHHOTO pa3pemieHHs
HAYYHOTO PYKOBOIMTENS WM OTBETCTBEHHOIO JMLA OT opranuzanuu. Ilepen myOmukarueit
JTFOOBIX MaTepHajIoB HEOOXOAUMO OYHUCTHTH MX OT BHYTPEHHUX MOMETOK, HOMEPOB 00pa3IloB U
Ipyroil cmyxeOHOW WHpOpMalMK, KOTOpas HE MpeAHa3HauYeHa s IIHPOKOH ayAauTOpHUH.
Co0mroaTh MOMUTUKY KOMIIAHWH B OTHOIIICHHUH TTYOJIMKAIA U aBTOPCKHX TIPaB.

DopmupyeMasi KOMIETCHIHSA NuaukaTopsl chopMHPOBAHHOCTH KOMIIETEHIINH
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OIIK-6  Cnocoben  mpencraBisath | OIIK-6.1. IlpencraBiser pe3yibrarel padOTHl B BHIIE
pe3yabTaThl CBOCH pabOTHl B YCTHOM M | OTYETa IO CTAHAAPTHON (OpME HA PYCCKOM SI3BIKE;
nucbMeHHoU (popme B cooTBercTBUH ¢ | OIIK-6-2. TlpencraBmser wHGOpMAIMIO XUMHUYECKOTO
HOpPMaMH U NpaBUIaMH, IPUHATHIMU B | COAEPIKAHUS c y4ETOM TpeOoBaHU
po¢eCCHOHATBHOM coolmiecTBe, | OnbmrorpaduIecKoil KyJIbTyphI,

uHAMKaTopamMu JoctuwkeHuss kotopoi | OIIK-6.4. I'oTOBUT mpe3eHTaluio 1o Teme padoThl U
SABIISETCS: IIPEJICTABIISIET €€ Ha PYCCKOM U aHTJIUHCKOM SI3bIKaX;

3ananne 1. OcHOBHOE TpeOOBaHWE K OTUETY IO MPAKTHUKE, MPEACTABICHHOMY B CTaHIapTHOMN
dbopme

1) OtueT nomkeH ObITh HAITMCAH B CBOOOIHOM XYI0’KECTBEHHOM (opme.

2) Otuer MAOKEH COAEp)KaTh O0s3aTelbHbIE CTPYKTYpPHBIE 3JIEMEHTHI (THTYJIbHBIA JIKCT,
BBE/ICHUE, OCHOBHAS YacCTh, BEIBOJIbI, CIIUCOK JIUTEPATYPhI) U UETKO U3JIaraTh CYTh BBITIOJHEHHOU
paboThL.

3) JlocTaTOYHO TOJIBKO YCTHOTO JIOKJIaJja PYKOBOIUTEITIO.

4) Otgyetr MokHO 0hOpMUTH B BUIe HaObopa (poTorpaduii madoparopun 6e3 MOSICHECHUH.

Otser: 2

3ananue 2. Ilpu odopmiieHun crucka JUTEpaTypbl B OTYETE, CChUIASCh HA CTAThIO U3 JKypHasa
«Analytical Chemistry», He0OXx01uMO:

1) Yka3aTh TOJBKO Ha3BaHUE KypHAJIA.

2) IlpuBectn monHOoe OmOMMOrpaduyeckoe ONMCaHHWE: aBTOPHI, Ha3BaHHE CTAaThbH, Ha3BaHUE
XKypHaja, rof, ToM, Homep, crpanulisl, DOI (eciu ecTs).

3) aTh cChIIKY Ha TJIABHYIO CTPAHHUILYy caiiTa >KypHaa.

4) YkazaTb TOJIbKO (paMHUIIMH aBTOPOB U TOJI.

Ortger: 2

3ananue 3. [lpu noAroToBke mpe3eHTaly K 3alllUTe OTYETa HA aHTJIMIICKOM 3bIKE Ba’KHO:

1) [JlocnoBHO mepeBeCTH PYCCKOSA3bIUHBIE CIaiJibl C MOMOIIBIO OHJIANHH-TIEpeBOJUMKa 0e3
IIPOBEPKHU.

2) Wcnosnp30Bath MpoQeccHOHATbHYI TEPMUHOJIOTHIO, TPOBEPUTh IPAMMATHKY, yOSTUThCS B
MOHSTHOCTH U3JIOKEHUS U MEXKAYHAPOAHON ay TMTOPUH.

3) Cnenatb mpe3eHTaIMIO TOJBKO Ha PYCCKOM SI3bIKe, TaK Kak 3aliuTa npoxoaut B Poccum.

4) 3ameHHUTb BeCh TEKCT Ha cllaiiax KapTHHKaMU.

Ortsert: 2

3aoanue 4. B pasnene «BBenenue» ordera Mo MpakTHKE JOCTATOYHO KPAaTKO OMHMCATh MECTO
MPOXOXKACHUSI TPAKTUKU, HE POPMYIUPYS LENU U 3a7a4u pabOThI.

1) Bepno

2) Hesepno

Ortser: 2

3aganue 5. VMcnonb3oBaHue UyKUX TpaUKOB MM TEKCTa B oT4eTe 0e3 yKa3aHHMs UCTOYHUKA
ABJISIETCS TUIarMaToM U HapylIaeT HOPMbI aKaJleMU4YeCKON U PO eCcCHOHATbHON ATHKH.

1) Bepno

2) Hesepno

Ortsert: 1

3ananue 6. Kakue sneMeHTHl 0053aTeNbHO JODKHBI OBITh BKIIIOYEHBI B MMCHMEHHBIH OTUYET 110
MIPOM3BOJICTBEHHON MpaKTUKE (CTaHaapTHAs opma)?
1) TuTynbpHBIN TUCT € YKa3aHUEM opranuzauuu, TeMbl, ®NO cTyneHTa 1 pyKoBOJUTENS.
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2) IHEBHUK IPAKTUKY C €KETHEBHBIMU 3AIIUCSIMHU.

3) JImuHOE pe3rOMe CTY/ICHTA.

4) OcHOBHas 4acCTh C OIIMCAHUEM BBIIIOJIHEHHBIX padOT U MOJYyUYEHHBIX PE3yJIbTATOB.

5) Choucok HCHOAB30BaHHOW JTepatypbl, odopmieHHbi 1Mo ['OCTy wuaum BHYTpEHHUM
IIpaBUJIaM.

6) PasBriekarenbHbI KOHTEHT (AHEKIOThI, KOMUKCHI) JUIsI IETKOCTH YTEHUS.

Otser: 1,2, 4

3ananue 7. Ilpu noAroToBke mpe3eHTaly Ha ABYX SI3bIKaX PEKOMEHYETCSI:
1) Co3natk BE OTJE/IbHBIE BEPCUU NIPE3EHTALMU: HA PYCCKOM U Ha aHIJIMHCKOM.
2) Ucnonp30BaTh HAa OJJHOM CJIaii/ie TEKCT Cpa3y Ha JIBYX fA3bIKAaX, 4TOObI COKOHOMHUTH BpEMSI.
3) IIpoBepuTh KOPPEKTHOCTH NEPEBOAA TPOPECCUOHATIBHBIX TEPMUHOB.
4) AnanTupoBaTh COJEp)KaHUE IOJ AYAUTOPUIO (HANpUMEp, JUIsi MHOCTPAaHHBIX KOJUIET AATh
6osee noapoOHOE OOBIICHEHUE POCCUICKMX HOPMAaTUBHBIX JOKYMEHTOB).
5) Ucnonp30BaTh CII0KHBIE, BATUEBATHIE IUPUQPTHI AJI1 KPACOTHI.
6) IIpopeneTupoBaTh YCTHOE BBICTYIUIEHUE HAa O0OUX S3bIKAX.
Otset: 1,3,4,6

BaIlaHI/Ie 8. YcTaHOBUTE COOTBETCTBUE MCKAY pa3acioM IMUCbMCHHOI'O OTYETA IO MPAKTHKE U
€0 OCHOBHBIM COJACPIKAHUCM:

Pa3nen oruera: Copepxanue:
1) Benenue A) CucreMaTHU3UpPOBAHHOE OIMCAHUE BCEX BBINOJHEHHBIX PalOT: 3aaauy,
METOAMKH, OJIyUYEeHHbIE JaHHbIE, UX 00paboTKa 1 00CyKICHHUE.
2) OcnoBHast b) Kparkoe, mpoHymMepoBaHHOE U3JI0KEHHE OCHOBHBIX PE3YyJbTAaTOB M
4acTh JIOCTHKEHUH, COOTBETCTBYIOIIMX IIOCTABIECHHBIM 3aJa4aM.
3) BeiBoibt B) O6ocHoBaHue akTyanbHOCTH, (GOPMYJIHUPOBKA 1IETTM U KOHKPETHBIX 3a]1a4
IIPAKTUKH.
4) Cnucox I') IlepeueHp BceX LHUTUPOBAHHBIX B TEKCTE€ MCTOYHUKOB, OOPMIICHHBIN B
JUTEPaATypBI COOTBETCTBUU C TPEOOBAHUSIMH.

OtBer: 1-B,2-A,3-5,4-T

3amanue 9. YCTaHOBUTE COOTBETCTBHE MEXAY CHUTyallMed NpeacTaBieHus WHGOpMAalUUd U
MPUHITUTIOM/HApYIIEHUEM OnOIHOrpaduIecKoil KyIbTypHhI:

Curyanus: [punnun/Hapymenue:
1) B oruere npencrasiena tabnuna ¢ naHHbIME U3 A) KoppekTHoe odopmiieHue nutaTsl.
cratb 2020 roga. Ilox Tabmuueit CTOUT cChUIKa:
«ITo nanHbM [5]».
2) B mpesentanmu ucnonpdyercss cxematuuHoe b) KoppekTHoe 3aMcTBOBaHUE JaHHBIX C
u3o0paxkeHne npubopa, HalJEHHOE B WHTEpHETE. YyKa3aHHEM MCTOYHUKA.
ABTOp CXeMBbI HE yKa3aH.
3) Ilpu uutupoBanuu ¢passl u3 MoHorpapuu B B) Hapyiienue: ucnonb30BaHHE Yy OO
TEKCTE OTYeTa yKa3aHbl (aMWIWs aBTOpa, TOJ TpaduUyecKoro Marepuana 06e3 aTpuoynuu

W3/1aHUS U CTPAHULIA. (nnmaruar).
4) CryneHT BKIIOUMI B cnucok Juteparypel [) Hapymenwe: BkiIoueHHE B CIIHMCOK
y4eOHHK, KOTOPBII YIMOMHUHAJICS BO BBEJICHHM, HO JIMTEPATypHI HEQYHKINOHATIBHBIX

(aKTHYEeCKH HE WMCIOJB30BAJICA NPH 00pabOTKe W (HEIUTHPOBAHHBIX) HCTOYHHKOB.
00CYX/IEHUU pe3yJIbTaToB.
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OtBer: 1-b,2-B,3-A,4-T

3ananue 10. Pacronoxure 3Tanbl NOJArOTOBKM MMUCBMEHHOTO OTYETA MO MPAKTUKE B JJOTHYECKOM
MOPSIZIKE :

1) CucremaTu3anus 1 00paboTKa COOpaHHBIX JAHHBIX (TAOJIHIIBI, IPAUKH, PACUETHI).

2) Hanncanvie 4epHOBHUKA OCHOBHBIX Pa3J/IeNioB (BBEIICHHE, OCHOBHASI YaCTh, BHIBOJIBI).

3) Coop u anHamu3 wWHPOpPMAIIMM B XOJE IMPAKTUKUA (BEACHUE JHEBHHKA, (QUKCAIUS
PE3yIbTATOB).

4) OdopmiieHre 0TYETa COTIACHO CTAaHAAPTHOU PopMe (TUTYIIBHBIH JINCT, OTJIABICHHUE, CITUCOK
JUTEPATYPHI).

5) PenakTupoBanue, MpoBepKka U OKOHYATENIbHAS 110/1a4a 0TYeTa PyKOBOIUTEIIO.

OmBer:3 ->1—>2—>4->5

3aganue 11. PacnonmoxuTe Imarm NOATOTOBKM M IPEACTaBIEHUS YCTHOIO JIOKJIaga C
Ipe3eHTalMeN B IPaBUIIbHOM MOCIEI0BATENbHOCTH:

1) Co3nanue cTpyKTyphl BBICTYIIJICHUS U pa3pa0oTKa C1aiifioB (JIOTUKA, HAIJIAHOCTD).

2) AHanu3 ayJUTOPUH U ONPEENICHUE KIYEBbIX COOOLICHUM.

3) Penerunust BoICTYIIICHUSI ¢ TAWMUHIOM U IIOJrOTOBKA K BOIIPOCAM.

4) HenocpeCTBEHHO BBICTYIUIEHUE MIEPE]] Ay IUTOPUEH.

5) C6op u oTOOp MaTepHaa A AOKIaaa.

OtBer: 5 —>2—>1—>3—-4

3amanue 12. Kakoif OCHOBHOW CTPYKTYpHBIM 3JIEMEHT OTYETa COIEPKUT KpaTKue,
IPOHYMEpPOBaHHbIE YTBEPXKJEHHs, HEINOCPEJCTBEHHO BBITEKAIOIIME M3 IMPOJEIaHHONH pabOThI
(OIIK-6.1)?

Ortser: Paznien «BoiBobI) (MM «3aKIIOUYEHUEY ).

3aganue 13. HaszoBuTe OAMH M3 OOLIEHPUHATHIX MEXIYHApOAHBIX CTHIIEH odopMiIeHus
OoubMorpauuecKux CChUIOK.

Otsetr: APA (American Psychological Association) / Vancouver / Harvard / IEEE / TOCT P
7.0.100-2018.

3amanne 14. OnummTe CTPYKTYpy U KIIOYEBOE cojepxkaHue pasnena « OCHOBHAs 4acTh» OTUYETa
MO0 TPOW3BOJCTBEHHOW TMpaKTUKE B aHAIUTH4YeCKoW nabopatopuu. I[lpuBenute mnpumepsl
MOJIpa3/iesioB, KOTOPbIE MOTYT OBITh B HEM NPEACTABIICHBI.

IIpuMepHBIii OTBET:

Paznen «OcHOBHAs 4acTh» SBISETCS IEHTPAIBHBIM B OTUETE W JOJDKEH JIOTUYHO U MOAPOOHO
U3JIaraTh BCIO BBIMIOMHEHHYIO paboTy. Ero pekoMeHyercs AenuTh Ha IIaBbl WK Maparpadsl.

IIpumepHas cTpykTypa:

1. XapakrepucTuka MecTa TPOXOXKACHUS MpakTuku: KpaTkoe omucanue nmaboparopuu, ee
OCHAIIIEHUS, OCHOBHBIX HAINPaBJICHUN JEATEIbHOCTH.

2. IlocranoBka 3amga4 npakTUKH: KOHKpETHBINM MepedeHb 3ahady, KOTOpble pelian CTYJEHT
(Harpumep: ocBoutTh MeToauky BOXKX, mpoBecTn aHanu3 cepuu oOpas3lioB Ha COepaHHe
MOHOB METAJJIOB, IPUHATH YYACTUE B BaTUJAIIMU METOJIUKH).

3. Teopernyeckue OCHOBBI HCIIOJIb30BaHHBIX MeTOAOB: KpaTkoe onucanue ¢usnko-
XUMHUYECKHUX MPUHIIMIIOB METOJIOB, C KOTOPBIMU paboTall CTyIeHT (Hampumep, npuHiun BIXKX,
3akoH JlamOepTa-bepa nis cnekrpodoTomeTpun).

4. DKciepUMeHTAalIbHAs YacCTh:

- Marepuansl u o6opynoBanue: [lepeueHb peakTUBOB, MPUOOPOB, CTAHIAAPTHHIX 00PA3IIOB.

- Meronuka: IlogpoOHOe, HO JTaKOHHYHOE ONHCaHHE Mpouenayp (IpoOOMOArOTOBKA, yCIOBHUS
MIPOBEICHUS aHAIN3a, TapaMeTPhbl MPUOOPOB).



52

- Pesynpratel m ux oOcyxnaenue: IIpencraBieHue MONMy4YEHHBIX MAHHBIX B BHUJAE TaOIuI,
rpa¢ukoB, xpomarorpamMM. MX wuHTeprnperauus: pacdyeT KOHLEHTPaLUil, OLIEHKa TOYHOCTH,
00Cy’XJ1IeHUE BO3MOKHBIX HCTOUHUKOB MTOTPEIIHOCTH, CPAaBHEHUE C HOPMATUBHBIMU 3HAYEHUSIMU
WIN JIATEPAaTYPHBIMHU JaHHBIMU. JTO caMblii 00bEMHBIN MOApa3/el.

TpeboBanue: M3noxenne JOHKHO OBITH MOCIIEAOBATEIBHBIM, APTYMEHTUPOBAHHBIM M BECTH K
BBIBOJIAM, KOTOpbIE OYyAyT MPEICTaBIEHBI B CIIEAYIOLIEM pa3Jiele.

3amanne 15. CMozenupylTe CHUTyalldio: BaM HEOOXOJAMMO IPEACTaBUTh PE3YyJIbTaThl CBOEH
npakTHKu (Hanmpumep, «CpaBHeHHE MeTO10B AKcTpakuuu ains BOXKX-ananuza») Ha cemunape,
rae OyAyT MpUCYTCTBOBATh PYCCKOSI3BIYHBIE KOJIJIETH M MHOCTPAHHBINA rocTh. ONUIINTE, KaK BbI
HOJATOTOBUTE JBYXBS3BIYHYIO TPE3EHTALMI0O M YCTHOE BBICTYIUICHHE, 4YTOOBI 3(PPEKTHBHO
noHecTy uHbopManuio 10 Beelt ayautopun. Kakue ocobeHHocTH Bl yutere?

IIpuMepHBIi OTBET:

[ToaroroBka mpe3eHTaIUU:

1. Co3nanue nByX Bepcuid: S| MOAroTOBIIO JBE OTIENbHBIC, HO MUACHTUYHbIE IO CTPYKType U
BU3YaJbHOMY DSy MpE3EHTAIMHU: OJHY Ha PYCCKOM, APYTyI0 Ha aHIJIMMCKOM S3bIKE. JTO
MO3BOJIUT HE MEperpyXaThb ClaiiJibl TEKCTOM U YyJO0OHO MEPEKIYaTbhCs B 3aBUCUMOCTH OT
ayJIMTOPUU WM YaCTU BBICTYIUICHHUS.

2. CTpyKTypa 1 BU3yaJIu3alus:

- Cnaiigpl OyayT coaepkaTb MHUHUMYM TeKcTa, Oomblie rpaduxoB, cxeMm, ¢ororpadpuit
YCTaHOBOK.

- Bce nannucu Ha rpadukax (ocu, Jerenna) OyayT mpoAyOnupoBaHbl Ha JABYX S3BIKaxX JHOO
OylyT MHTYUTHUBHO TIOHATHBI (OOMICTIPUHATHIC 0003HAYCHHUS).

- KimtoueBnie Tepmunbl (HazBanusi MetoaoB: «Solid-Phase Extraction», « QUEChERS») O6ynyt
JaHbl HAa AHIJIMICKOM C PYCCKHUM IOSICHEHHEM B CKOOKAaX B PYCCKOH BepcHMM M HAaoOOpOT B
AHTJIMHCKOM.

3. KoHTeHT /U1l MeXAyHapOAHON ay TMTOPUU:

- Bo BBeneHuun aHrIMHACKOW BEpCHM KPAaTKO OOBSICHIO KOHTEKCT: OCOOEHHOCTH POCCHHUCKHX
HOPMATHBHBIX JOKYMEHTOB (eciu 3To relevant), criennpuKy aHATH3UPYEMBIX TPOO.

- Y ienro BHUMaHUe MeXTyHapoqHoH cucteme eaunul (CH).

- B BeIBOIaX MOUEPKHY MPAKTUYECKYIO 3HAYMMOCTh pabOThI B MEKYHAPOIHOM KOHTEKCTE.

[TonroroBka yCTHOTO BBICTYIUIEHUS:

1. JIBa cuenapus: Iloarotoiro JBa BapuaHTa JOKJIaJa: OCHOBHOM Ha pycckoMm (s
OOJIBIIMHCTBA Ay TUTOPUN) U COKPAIIEHHBIN KIIFOYEBOH COOOIIEHNS HAa aHTIUICKOM (A1 TOCTS).
Bo3moxHO, 3ammaHupyro BpeMms Uil MEpeBOAa WM MONPOIIY IOMOIIM AHTJIOTOBOPSIIETO
KOJUIETH.

2. Ilpaktuka: OTpeneTupyio BBICTYIJIEHME Ha OOOMX sf3bIKaX, oOpaimias BHHMMAaHHE Ha
POM3HOLIEHNE MPO(PECCHOHATBHBIX TEPMUHOB Ha aHTIIHHCKOM.

3. Bo BpeMs BBICTYIUICHHUS:

- Hauny c npuBeTCTBUS Ha ABYX S3bIKaX.

- byny compoBoxIaTh moKa3 pycCKUX CIaiJOB MOSACHEHHWEM Ha PYCCKOM, HO BBIIETIO BpeMs
(HampuMep, B KOHILIE) Ul KPaTKOro pe3loMe Ha aHIJIMICKOM C MCIOJIb30BaHHEM aHTIMHCKHUX
CJIAaIOB.

- ByapTe roToB OTBETUTH HA BONPOCH! KaK Ha PYCCKOM, TaK U Ha IPOCTOM aHIJIMHCKOM.

[lens: OOecnieunTh MOHMMAHUE BCEMH MPUCYTCTBYIOIIMMHU CYTH pabOThl, €e pe3yJbTaToB U
3HaYMMOCTH, COOJI01ast MpOohecCHOHAbHBIE HOPMBI ITPeICTaBIEHHs HH(OPMAIIHH.

DopmupyeMasi KOMIIETCHIMS NuaukaTopsl chopMHPOBAHHOCTH KOMIIETEHIINH
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I1K-4 Crniocoben pemarb
TEXHOJIOTUYECKUE 3aJauu,
IIOCTABJICHHBIC CIIEUAIICTOM Ooiee
BBICOKOW KBaJM(HUKAIUU, U BHIOUPATH
TEXHHUYECKHE CPEJCTBA M METOMABI MX
UCTIBITAHUH, WH/IUKATOpaMH
JOCTHKEHUS KOTOPOH SBIISETCS:

[IK-4.1. IIpoBogMT MOUCK W  CUCTEMATH3AIUIO
uH(poOpManuK Ui BBHIOOpPA ONTHUMAIBHBIX METOJIOB U
METOJIMK CHHTE3a U XapaKTepu3anuu QyHKINOHAIBEHOTO
Marepuaa (BellecTBa);

I1K-4.2. OcymecTBiaseT Mmoa00p BEIIECTB M BBHIOOD
ONTHMAJIFHBIX YCJIOBUMW /ISl CHHTE3a (DYHKIIMOHAILHOTO
Marepuaa (BelecTna);

I1K-4.3. IlpoBoguT XapakTepu3alUI IOJyYEHHOIO
(GyHKIMOHATBLHOTO MaTepuaia (BemecTtBa) (Gu3nKo-
XUMUYECKMMH METOJIaMH C HCIIOJIb30BAaHHEM THIIOBOTO
HAY4YHOT0 000PY/IOBaHMS,

3adanue 1. Cneyuanucm nocmasun 3a0auy: Onpedeiumsv Ciedosble KOAUYeCmBd MINCENbIX
memannog (Pb, Cd, Hg) 6 nouse. Kaxoii memoo ananuza 6yoem OIITHUMAJIBHBIM ona ux
00HOBPEMEHHO20 OnpedeneHus?

1) 'paBuMeTpHYECKUl aHATH3.

2) Uonnas xpomarorpadus.

3) AToMHO-a0CcOpOIMOHHAs CIEKTPOMETPHUSI € TUIAMEHHOM aToMU3aluei.

4) Macc-CrieKTpOMeTpHs C MHAYKTUBHO-CBsi3aHHOM 11azmoit (ICP-MS).

Otger: 4

3aodanue 2. Jlna onpedeneHus codepiicanus oceneza Gomomempuieckum Memooom ¢
CYyNbhoCanuyuo80U KUCI0MOU He0OX00UMO CO30amb ONPEOeNIeHHYI0 KUCIOMHOCMb cpedvl. Baw
PYKOBOOUMelb NOCMABUN 3a0ady no0obpams onmumanvusii Oygepusiti pacmeop. Kaxoti u3
nepeuucienHvlx Oyghepos naubonee nooxooum oas cozoanus pH ~2?

1) Auerarnsiit 6ydep (pH 4-5).

2) XJI0pHO-YKCYCHOKHUCIIBINA Oydep.

3) Ammuaunsii 0ydep (pH 9-10).

4) ®ocdarnsiii Oydep (pH 7).

Otger: 2

3aoanue 3. Ilpu xapaxmepucmuxe H08020 copbenma memooom PDIC (penmeenosckas
Gomosniekmpounas cnekmpockonus) 6vl noyuaeme UHGoOpmayuro 8 nepeyio ouepeos o:

1) Kpucrannuueckoit CTpyKType U pa3Mepe YacTHII.

2) DJIeMEHTHOM COCTaBE U XUMUYECKOM COCTOSIHUHM aTOMOB Ha MTOBEPXHOCTH.

3) Pasmepe nop u yieTbHOM MOBEPXHOCTH.

4) Temnepartypax (pa3zoBbIX IEPEX0O/IOB.

Ortser: 2

3amanue 4. VYtBepxknenue: «llpu mombope ycrmoBUil A SKCTPAKIMU HWOHOB MeTailia
KOMIUICKCOHOM B OpraHn4eckyro (asy, yBeJIMYeHHWE WOHHOW CHIJIBI BOJHOW (a3el Bcerna
MOBBIIIAET KO (PUIIMEHT pacrpeeICHHs.

1) Bepno

2) Hesepno (IToBblieHre HOHHOW CHJIBI MOXKET KaK MOBBIIIATH, TAK U MOHIKATH KO UIHEHT
pacrpesiefiecHuss B 3aBHCHMOCTH OT TPHPOJBI MOHA M DKCTPAreHTa; BO3MOXHO IPOSIBICHHE
BhICANTUBaIOIEro Y dekra).

Ortser: 2

3aoanue 5. Ymeepowcoenue: «Memoo kanuniaprnoco snekmpopopeza MOXCHO UCHONb308AMb OIS
PazoeneHus Kak 3apsdiCeHHblX, Max U HelimpanbHblX 4acmuy (Npu UCnOIb308AHUU MUYETTAPHO20
NeKMPOKUHEMUYLECKO20 XPOMAMOZpapuiecKo20 pexrcuma)y.

1) Bepno




2) HeBepno
Ortser: 1
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3amanue 6. PykoBoauTenb MOCTaBWII 33Jady MPOBECTHM MOMCK HHGOpMAlUU IO METoJaM
ompejieNieHus] TECTULMIOB B Bojae. Kakue Tpu W3 TepedrclIeHHBIX HAyYHBIX pecypcoB/0a3
JTAHHBIX SBJISIIOTCS HauOoJee peleBaHTHBIMU U aBTOPUTETHBIMU JIJIS 3TOH 1€ ?

1) Bukunenus.
2) ScienceDirect (Elsevier).
3) SpringerLink.

4) O6prynbIe mouckoBukH (AAHmekc, Google) 6e3 yrouHneHus.

5) Web of Science wmu Scopus.

6) TemaTnyeckue 0JI0TH XMMHUKOB.
Ortser: 2,3,5

3aganue 7. Ilpu xapakTepUCTHKE CHHTE3MPOBAHHOI'O HAHOMOPOIIKAa oKcuia LuHka (ZnO) c
HIOMOIIBIO CTAHJAPTHOTO JJA0OPATOPHOTrO 0OOPYNOBAHUS, KAKHE TPU METOJIa U3 MEPEUHCICHHBIX
Bbl MOKETE IPUMEHUTH U1 OJTYUYEeHUsI HHPOPMALIUHU O €ro CBOMcTBax?

1) Cxanupytomas snexktpoHHas Mukpockonus (COM) — st Mopdosioruu.

2) AMP-cniektpockonus Ha siapax C.

3) PentrenoBckas qudpakromerpus (XRD) — s ¢pa3zoBoro cocraBa u pazMepa KpUCTALTUTOB.

4) Kanopumerpus cropaHus.

5) BOT-meton (apcopOuus a3ota) — I yACTBHOM MOBEPXHOCTH.

6) I'a3zoBas xpomarorpadus.
Ortser: 1,3,5

3amanne 8. YCTaHOBUTE COOTBETCTBHME MEXIYy AaHAIUTUYECKOW 3ajadeid, MOCTaBICHHOU
PYKOBOJUTENEM, U PEKOMEHIyeMbIM (DPU3UKO-XUMHYECKUM METOJIOM aHan3a.

IlocraBnenHas 3agada
1. Onpenenuths (yHKIUMOHATIBHBIE TPYIIIBI
MOBEPXHOCTU MOAM(PULIMPOBAHHOTO CUIIMKATeJIsl.
2. YCTaHOBUTh TOYHYIO MOJIEKYJSIPHYIO Maccy H

Ha

CTPYKTYpy HEU3BECTHOTO OpPraHUYECKOT o
COCIMHEHUS, BBIJCIIEHHOTO U3 PAacCTUTEIbHOIO
CBIPBSI.

3. OmpenenuTh OCHOBHbIE M HpHUMECHbIE (a3bl B
CUHTE3UPOBAHHOM KEPAMHUYECKOM MaTepuasie
4. OUeHUTh TEPMHUYECKYIO CTAOMIBHOCTh M CTaJlHU
Pa3I0KEHU HOBOT'O MIOJMMEPHOI0 MaTepuaa

OmBer: 1 -A,2-5,3-B,4-T

3aganve 9. VYCTaHOBUTE COOTBETCTBUE MEKIY
WHIUKATOPOM JIJISl €r0 MTPOBEICHHUS.

Bun tutpoBanus
1. KucrnoTHO-OCHOBHOE THUTPOBAaHHE CJIa00i
KUCTIOTHl  CUJIBHBIM ~ OCHOBaHHEM  (TOYKa
HKBUBAJICHTHOCTH B CJIA0OIIEIIOYHON CPEJIC)
2. KowmmiuekcoHOMETpHYECKOe TUTPOBAaHUE
noHoB Ca*" Tpunionom b.
3. OKHCIUTENbHO-BOCCTAHOBUTEIHHOE
TUTPOBaHUE (IUXPOMATOMETPHS).

Meton ananuza
A. UK-®Dypbe ciekTpocKonust

b.  Macc-ciektpoMeTpusi  BBICOKOT'O
paspemienust (aampumep, MALDI-TOF
i ESI-MS)

B. PeHnrrenosckas
(XRD

I TepmorpaBumeTpHuecKuil
(TT'A)

TUPPaKTOMETPUS

aHaJn3

BUJIOM TUTPOBAHUA W ONTUMAJIbHBIM

Nunukarop

A. ®enondranens

b. Mypekcu Uau KHUCIOTHBIM XpPOM TEMHO-
CUHUHI
B. udenmnamun nnm peppoux
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4. OcagutensHoe TuTpoBanue (aprenromerpus ['. Xpomar kamust (K2CrOs) |
o Mopy
OmBer: 1 -A,2-5,3-B,4-T

3amanue 10. Bam nopy4eHo NMpoOBECTH aHAIU3 COJACPKaHUSI MOHOB KaJIbIMsl U MarHUs B KECTKON
BOJ/I€ KOMIIEKCOHOMETPHUYECKUM TUTpoBaHHeM (TpuiioHoM b). PacctaBbTe 3Taribl HOJArOTOBKU U
IIPOBEJCHUS aHAJIM3a B IIPABUJIBHOM JIOTHYECKOM [TOCIIEI0BATEIBLHOCTH.

1. ®unbTpoBanue MPoObI BOABI AJIsl YIATIEHUS B3BEIICHHBIX YaCTHII.

2. OT6op cpenneit mpoObI BOJIBI.

3. TutpoBaHue aTMKBOTHI IPOOBI TPHIIOHOM b B MpuCyTCTBUM MHIUKATOpPA SPUOXPOM YepHBIA T
Uit onpenenenus cymmsl Ca** u Mg

4. IIpuroToByieHHEe paboyero pacTBopa TpujaoHa b TouHO# KOHIIEHTpaIUH.

5. IlepeBop pe3ynbTaTOB TUTPOBAHUS B €IUHUIBI MT-3KB/IT 1 XK.

6. TurpoBanue BTOpOI aNUKBOTHI B IIenouHoi cpene (pH >12) ¢ uHIUKAaTOpOM MYypEeKCHIIOM
IU1s onipeniesieHus Toiapko Ca?'.

7. Pacuer conepxanus Mg>" o pasHOCTH.

[TpaBuiibHAS TTOCIEA0BATEIBHOCTD:
2—>51>54—>53—-56—>7—>5

3amanne 12. CrenuanucT 3ampocuil y Bac METOAMKY aHalu3a, KOTopas JOJbKHA oOjanaTh
BBICOKOM M30MPATENbHOCTBIO (CENIEKTUBHOCTBIO), YYBCTBUTEIBHOCTHIO U OBITH MPUTOJHOU IS
onpeneneHuss 5-10 3j1eMEHTOB OJTHOBpEMEHHO B OAHOM mpobe. Kakoit MeTon, ocHOBaHHBIN Ha
UCIOJIb30BaHUU MHAYKTUBHO-CBSI3aHHOM IJ1a3Mbl, BBl IOPEKOMEHIyeTe?

Otger: ICP-OES (ontuxo-smuccuonHas cnexkrpomerpust) win ICP-MS (macc-criektpomeTpus).

3amanue 13. [lns poromerpudeckoro onpeaesieHus: kodanbTa ¢ HUTP030-R cosbio He0OX0oaumMo
ycTpanuTh Memiaromee BinusHue okene3a(lll). Kaxoit nHambonee pacmpocTpaHeHHBIN
MacCKUPYIOIIUI peareHT (KOMIUIEKCOH) Bbl BbIOEpETE JIIsl 3TOM 11enun?

Ortser: JIumonnas kucnota / Taptpat / @Topun-uonsl / Tpunon b (3ATA).

3ananue 14. B pamkax mnpakTuku BaM IIOCTaBleHa 3a7aya pa3paboTaTh CXeMy
POOOIOATOTOBKY JJIsi ONPEeNeHNs OOIIEero coAepKaHusl Mblbska (As) B oOpasiie MOUYBHI €
HOCJEIYIOIUM U3MEPEHHEM METOJOM aTOMHO-a0COPOLMOHHON CIIEKTPOMETPUH C IeHeparuen
ruapuaoB (AAC-IT). Onummre OCHOBHBIE 3Tallbl TaKOH MPOOOMOATOTOBKH, 000CHYHTE BHIOOD
peareHToB JJIi MUHEpalIM3allid U HEoOXOAMMOCTh IEPEeBO/Aa MBIIIbSIKA B OIpPEICICHHYIO
CTETIeHb OKHCIICHUSI.

Kpurepun onienkn otsera:

YnoMuHaHue O HEOOXOJMMOCTH TIIOJIHOTO pa3pylIeHUs MaTpHuibl (cyXas WIM MOKpas
30JIbHOCTh, MUKPOBOJTHOBAsI MUHEPATH3AIINS).

O6ocHoBanwue BeIOOpa okucnutens (Hanpumep, HNOs + H202) mns mepeBoaa As B As(V).
Vkazanue Ha HeoOxomumocTh BoccTaHoBieHus As(V) no As(Ill) (mampumep, ¢ KI u
aCKOpOMHOBOM KUCIIOTOI) 17151 9P PEKTUBHOTO THAPHI000pA30BaHHUS.

JIOrMYHOCTH ¥ TIOJTHOTA OTIMCAHUS MTOCIIET0BATETLHOCTH.

3amanne 14. B Xoae mMpakTUKA BBl CUHTE3UPOBAIM KOMITO3UTHBIH COPOCHT Ha OCHOBE OKCHJA
rpapena u wmarHetuta (FesOs) s W3BIEYEHUS OpTraHUYECKUX KpacHTeNedl U3 BOJIBIL.
PykoBoauTens mopy4usi BaM OXapaKTEpU30BaTh MOJyYEHHbI maTepuai. Kakue MUHUMYM Tpu
(GUBUKO-XMMHUYECKUX METOJa BbI MPEAJIOKUTE ISl €ro MOJHOW XapaKTePUCTHKU M KaKYIo
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KOHKPETHYI0 MH(OPMALMIO O MaTepualie Bl MOITYYUTE C TMOMOIIBIO Ka)JIOTO M3 BHIOpaHHBIX
MeTo10B? CBSKUTE BHIOOP METOOB C MOTEHLUATbHBIM IPUMEHEHUEM COPOEHTA.

Kputepuu onieHku oTBeTa:

Brei6op metonoB, anexkBarHbixX 1enu (Hanpumep, COM/TEM — mopdomnorust u pa3mep 4acTHil,
XRD - nmoarBepkneHue Kpucrtajummueckux (a3  marneruta; MK-cmektpockomust  —
NOATBEpXK/IEHNE HaIW4ug (YHKIMOHAJIBHBIX Tpynm okcupa rpadena; BOT — yxpenbHas
noBepxHocTh; TI'A — Tepmuueckasi CTabHIIBHOCTb U COCTaB).

Yerkoe onrcanue UHGHOPMAIINH, TTIOTYIaeMON KaXIbIM METOIOM.

CBsi3p XapakTepUCTUK (HampuMep, OoJiblIasi MOBEPXHOCTh, HATMYME MArHUTHBIX CBOMCTB) C
NPUMEHEHHEM B KQ4eCTBE PEreHepUPyeMOro MarHUTHOTO COpOeHTA.

CTpyKTYpHpOBaHHOCTbH U Hay4YHasi FpaMOTHOCTb OTBETA.

dopmupyeMasi KOMIETeHIHS

Nuaukatopsl ¢OpMHUPOBAHHOCTH KOMIIETEHIIUMH

[1K-5 Criocoben OCYIICCTBIISATh
KOHTPOJIb Ka4yecTBa CBIPbS,
KOMIIOHEHTOB u BBIITyCKaeMOM
IPOJYKIIUM XUMHUYECKOTO HA3HAYCHUS
MOJ  PYKOBOJCTBOM  CIICIIUAIHCTOB
ooiiee BBICOKOU KBaTM(UKAIIH,
WHMKATOPAMH JIOCTHDKEHUS KOTOPOU

[IK-5.1. Bpibupaer MeTOIbl W CPEACTBA KOHTPOJIS
KauecTBa, CbIpbs, KOMIIOHEHTOB U  BBIIIYCKaeMOU
MPOJYKIIMH XUMHUYECKOTO0 Ha3HAYCHHSI HA COOTBETCTBUE
TpeOyemMoii HOpMaTUBHOM TOKYMEHTAIUU;

[1K-5.2. BpmmonHsieT craHmapTHbIE ONEpalMu  Ha
TUIIOBOM OOOPYJIOBAaHUMU /JIsi XapaKTEPUCTHKU ChIPbS,
MIPOMEKYTOYHON U KOHEYHOU MPOAYKIIMH XUMHYECKOTO

SIBIISIETCSL: IPOU3BO/ICTBA;
I1K-5.3. CocraBnseT NpOTOKOJIbI UCIIBITAHUMA, OTYETHI O
BBITIOJITHEHHOH pa0oTe 1o 3aaHnHol Gopme;

[1K-5.4. OcyuecTBisiet KOHTPOJIb
AHAJTUTMUUYECKOTO0  000py/lOBaHMS  Ha

TpeOyeMOor HOPMATHUBHOM JIOKYMEHTAIIUH.

TOYHOCTHU
COOTBCTCTBHUC

3ananue 1. OCHOBHBIM JOKYMEHTOM, PETIAMEHTHUPYIOIIMM BBIOOp METO/la KOHTPOJIS KauecTBa
CBIPbsI Ha (hapMalleBTUYECKOM MPEATIPUATHH, SIBIISETCS

1) MHeHue HayallbHUKA CMEHBI.

2) TpeGoBaHMs HOPMATUBHOM TOKyMeHTaluu Ha gaHHoe chipbe (Papmakones, [OCT, TY).

3) CraThsi B HAyYHOM XKypHaJle.

4) THCTpYKIUS HA aHATIOTHYHBIH POIYKT.

Ortger: 2

3ananue 2. [1o1 KOHTPOJIEM TOYHOCTH aHATTUTHYECKOTO 000PYI0BaHUS TIOHIMAIOT:

1) Ero exxenHeBHYIO YOOPKY.

2) PerynapHoe mnpoBeieHuE MpoleAyp BepUPHUKAINK, KATUOPOBKU W TECTUPOBAHUS B
COOTBETCTBUU C perilaMEHTaMH /i TOATBEPIKIEHUS COOTBETCTBUS METPOJIOTHUYECKHUX
XapaKTePUCTHK.

3) ITokynky camoro 1opororo 000py/10BaHuUsI.

4) 3ameHy 000pyI0BaHUS pa3 B TOJI.

Otser: 2

3aganue 3. CranjmapTHOW omepanuell Ha THIIOBOM OOOpPYAOBaHMM Ul XapaKTEPUCTHUKU
koHeuHoM npoaykuuu HE sBnsercs:

1) U3mepenue pH rorosoro pactsopa cepuitHsiM pH-MeTpom.

2) IlpoBeneHre kKa4eCTBEHHON PEAaKLIUU «Ha IN1a30K» 0€3 UCIOJIb30BaHMsI TPUOOPOB.

3) Onpenenenne IIOTHOCTH apEOMETPOM.

4) B3BemuBaHie HaBECKH NMPOJYKTa HA aHAIMTHUECKUX Becax.

Ortger: 2
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3amanue 4. Eciu B HOpPMAaTMBHON [OKYMEHTAallMd Ha MPOAYKLHIO YKa3aHO OIpeiesieHue
MAacCOBOM JIOJTM OCHOBHOTO BEIIECTBA METOJIOM THUTPUMETPHH, MPAKTUKAHT TOJ[ PYKOBOACTBOM
HACTaBHUKA MOKET 3aMEHUTh €ro Ha OoJjiee ObICTPBIN, HO HE YTBEP)KIEHHBIH METO

1) Bepno

2) HeBepno

Otser: 2

3amanue 5. [TpOTOKON HCHBITAHUM SIBISIETCS IOPUAMYECKH 3HAYMMBIM JOKYMEHTOM M JIOJKEH
coJlep)KaTh BCE JaHHbIE, HEOOXOIUMBIEC AJIsi OJHO3HAYHOM WACHTU(UKAIMKU TPOOBI, YCIOBUI
aHaJIn3a U pe3ysibTaToB.

1) Bepuo

2) Hesepno

OtBer: 1

3ananue 6. BeiOupas MeTo[ KOHTPOJSl KayecTBa TOTOBOTO PAacTBOpA aHTHCENTHKA, MPAKTUKAHT
1101 PYKOBOJICTBOM CHELIMAIIUCTA JIOJIKEH YUUTHIBATh!

1) TpeboBanus HopMaTuBHOTO AoKyMeHTa (Hanmpumep, ['OCT Ha 1aHHBIN aHTUCENTHK).

2) [Ipon3BoauTENBHOCTH (MIPOIYCKHYIO CLIOCOOHOCTH) METO/1a /1JIsl IUIAHOBOT'O KOHTPOJIS.

3) CToMMOCTh OIHOTO aHAIKM3a U JOCTYITHOCTh 000PY/10BaHHsI/PEAKTHBOB B JTAOOPATOPHUH.

4) JInunbie npeanouTeHus B BLIOOPE METOIUKH.

5) TonbKO YyBCTBUTENBHOCTh METO/1a, HTHOPUPYS BCE OCTaIbHOE.

6) Bo3MOXXHOCTB MPOBEACHUS aHAIM3a B JOMAIIIHUX yCIIOBUSIX.

Otset: 1,2, 3

3amanue 7. Ilpy BBINONHEHUM CTaHAAPTHBIX ONEpPALMi JUII KOHTPOJS IMPOMEXYTOYHON
MPOIYKIMH MPAKTUKAHT JOJKEH:

1) Ctporo cnenoBath yTBEpPKJIEHHOH cTaHAapTHOM onepannonHoil npoueaype (COII).

2) CaMOCTOATENHHO BHOCUTh U3MEHEHHS B METOAMKY JUISl yCKOPEHUs padOTBhI.

3) Mcnonb30BaTh TOJBKO MOBEPEHHOE M aTTECTOBAHHOE 000pY/I0BaHHUE.

4) CBOEBpEeMEHHO U aKKypaTHO PETUCTPUPOBATH BCE UCXOAHbIE TaHHbIE B pab04yeM KypHale.

5) OTKIIOHATBCS OT perjaMeHTa, €Clii OYeHb CIEIIUT.

6) ITpoBoauTh N3MepeHus Oe3 npeaBapuTeIbHON KaTuOpoBKHU Mprubopa.

Otser: 1, 3,4

3ananue 8. YCTaHOBHUTE COOTBETCTBUE MEXKAY ITAllOM BXOAHOTO KOHTPOJS ChIPbS M TUIOBOM
CTaHJAPTHOU OTepareit/aericTBueM:

DTtan KOHTPOJIsS Tunosas onepamus/[eiicTBre

1) Unentuduxanus celpbsi. A) TutpoBanue, crniekTpodoTomMeTpus,
xpomatorpadus no meroauke HJI.

2) OnpeneneHre OCHOBHOTO BEIIECTBA. b) Cpasuenune HK-cmekrpa ¢ 3TaJIOHHBIM,
KaueCTBEHHbBIE PEAKIIHH.

3) OueHka 4YuCTOTHI (IPUMECH). B) N3mepenune TEeMIIepaTyphl
TUTABJICHUS/KUIEHUS, TJIOTHOCTH, MOKa3aTess
IIPETOMIIEHUS.

4) Koatponb ¢pu3nuecKux CBONUCTB. I') ToukocmoitHass WKW  Ta30KUIKOCTHAS

Xxpomatorpagusi Ha HaIUIHe IPUMECeH.
OtBer: 1 -b,2-A,3-1,4-B
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3ananue 9. YCTaHOBUTE COOTBETCTBUE MEKIY HJIEMEHTOM IPOTOKOJA HCIBITAHUH M €ro
Ha3HAUYCHHUEM:

DJIEMEHT MPOTOKOJIa Ha3nauenue
1) YHukansHbIi HOMEp npoObI U 1aTa otOopa. A) OOecnedeHue MPOCISKHUBAEMOCTH  (OT
pe3yibTaTa K KOHKPETHOH MapTUH ChIPbs).
2) Ccpuika Ha npuMmeHsemyro Mertoauky b) IloarBepkaeHue OTBETCTBEHHOCTH 32

(I'OCT, COII). JIOCTOBEPHOCTD PE3YJIHTATOB.

3) Tabnuupsl ¢ cblppiMH u 0OpaboTaHHBIMH — B) JlokymeHTHpOBaHue YCIIOBHM u
JAHHBIMU. BOCIIPOU3BOJMMOCTH aHAIIU3A.

4) Iloanuch NCHIOIHUTEINS U PYKOBOAUTEIIS. I) ITonTBepxneHue JETUTUMHOCTH

HCITOJIb30BAHHOT'O METOAa KOHTPOJIS.
OmBer: 1 -A,2-1,3-B,4-b

3amanuel0. Pacronoxure B TPaBHIBLHOW IMOCIEAOBATEIHBHOCTH OOIIME 3TaIlbl BBITIOJHEHUS
3aJ]a4M [0 KOHTPOJIIO KayecTBa MOCTYMAIOIIEH peakKTUBHON BOJIBI:

1) OT60p npoOkI 110 UHCTPYKIMU U €€ perucTparus.

2) [IlogrotoBka Kk paboTe ¥ MIpOBEpKa/KaIMOpOBKa HEOOXOAMMOIrO  00OpYIOBaHUS
(xoHykTOMETp, pH-MeTp).

3) IlpoBenenue usmepenuit (yaenbHas 3J1eKTponpoBoHOCTh, pH) B cootBeTcTBUU ¢ COIL.

4) CpaBHEHHE TOJyYEHHBIX PE3yJbTATOB C HOPMAaMH, yKa3aHHBIMH B TY WM BHYTPEHHEM
perJameHTe.

5) BHecenue maHHBIX B )KypHAI KOHTPOJIS M 0(OpMIICHHE Pe3yIbTaTa.

Oteer: 1 -2 >3 —>4—->5

3amanue 11. Pacnosokure 3Tansl Npouexypbl KOHTPOJS TOYHOCTH AHAIWTUYECKUX BECOB B
JIOTUYECKOM HOpPSIIKE:

1) BxitoueHue BecoB, POrpeB, BEIPABHUBAHKE IO YPOBHIO.

2) IIpoBepka HyJIEBbIX TOKa3aHUH.

3) KanuOpoBka BECOB C MOMOILBIO BCTPOEHHOTO 3TalOHA WJIM BHELIHEr0 KaauOpPOBOYHOIO
Habopa rupb.

4) IlpoBeieHue TECTOB Ha MOBTOPSIEMOCTb U MOTPELIHOCTh NMyTEM B3BEUIMBAHUS CTaHJApTHON
THpH.

5) BHecenue 3anucu o pe3ynbTaTax KOHTPOJIS B XKYpHAJI 000pyA0BaHMUS.

OmBer:1 -2 —>3—>54->5

3amanne 12. HazoBuTe aBa OCHOBHBIX BHJAa HOPMAaTHBHOW JOKYMEHTAllMM, Ha KOTOPYIO
CCBUIAIOTCS MPU BBIOOPE METO[a KOHTPOJISE XUMUYECKOM MPOIYKIINH.

Otsetr: TocymapctBennsle crangaptel (I'OCT) wu Texuuueckue ycnosus (TY) /
dapmaxorneiinbie crathi (OC).

3amanue 13. Kakoil KIO4YeBOM BBIBOJ JIOJDKEH COJEP)KAaTh IPOTOKOJ HWCIBITAaHUM, €CIU
pe3yJIbTaThl aHAIM3a COOTBETCTBYIOT BCEM YCTAHOBJIEHHBIM HOpMaM?
OtBer: «O0pazen cooTBeTcTBYeET TpeboBanusM [HazBanue HJ{|» nmm «Ilaptus npunsTtay.

3ananunel4. Bam mox pyKkoOBOACTBOM CHEIHMAIUCTa MOPYYEHO MPOBECTU KOHTPOJIb KayecTBa
napTUu CoJsiHOM KucioThl (peaktuB) Ha coorBerctBue ['OCT 3118-77. Onummre Bamm
NEHCTBUS, HauyMHas OT BBIOOpa METOJOB M 3akaH4mBas odopmieHueM pesynbrara. Kakue
napameTtpsbl, corsiacHo ['OCT, HyKHO TPOBEPUTH U KAKUMHU METOJaMU ?

IIpuMepHBIii OTBET:

JlewcTBus:
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1. Mzyuenue HJI (IIK-5.1): [Tonyuato Tekct ['OCT 3118-77 «Kucnora consnas. Texuuueckue
ycinoBusi». W3ywaro pasgensl:  «TexHuueckue TtpeboBaHusa» (mapamerpsl) U «Metomsl
VCTIBITAHU Y.

2. Onpenenenue mnepeyHs KoHTpoiupyembix napamerpoB: CornacHo I'OCT, niasi KHUCIOTBI
COJISTHOM pa30aBICHHON MPOBEPSIOT: BHEIIHUI BHUJ, MaccoByro jaoio xiopoBopopona (HCI),
maccoByto gnomo kene3a (Fe), maccoBywo pnomo cyibdpatoB (SO+>7), MaccoByHO JONIO
cBoboanoro xnopa (Clz), MaccoByI0 A0JIO TSHKENBIX MeTalioB (Pb).

3. IloaroroBka k anammzam (IIK-5.2, TIK-5.4): T'otoBmio HeoOXommmoe OOOpYyJAOBaHHE H
peaktuBbl, ykazanuble B [[OCT: mepHyto nocyty, Bechl (IIpOBEPSIO KaTUOPOBKY), TPUOOPHI IS
TUTPOBaHUA, (HOTOKOJOPUMETP WM crekTpodoToMeTp. ['0TOBIIO cTaHAAapTHBIE PAcTBOPHI U
TUTPAHTEHI.

4. IlpoBenenue ucnbitanuii (I1K-5.2): [TocnenoBarensHo BeIMoHA0 MeToauku u3 I'OCT:

- MaccoBass nmonss HCl: Tutpumerpudecku (alkaauMETpHsi) C HHIAKATOPOM METHUIOBBIM
OpaHKEBBIM.

- Maccosas nons Fe: @0oToKon0puMETpUUECKH € CYJIb()OCATULIUIOBON KUCIOTOM.

- Maccosas nonsa SO+>: TypOugumMeTpuyecKku ¢ XJI0puaoM Oapusi.

- U T.J., CTPOTO ciIeaysl IPOINUCAaHHBIM IPOLEAYPAM.

5. Oo6pabotka pesynbratoB u odopmienue (I1K-5.3): PaccuuthiBaro KOHIEHTpaluu IO
dopmynam ['OCT. CpaBHuBaIO MOJTy4YEHHBIE 3HAYCHHUS C HOPMaMH, YKa3aHHBIMU B TaOiuIe
['OCT mig coOTBETCTBYIOMIEH MAapKU KUCIOTHL. 3aHOIIY BCE JIAaHHBIE (YCIOBHUS, ChIPbIE JaHHbIE,
pacdeTsl) B paboumii xypHas. COCTaBJISI0 MPOTOKOJ MCTBITAHUN yCTaHOBJICHHON (DOPMEI, T
yKa3blBal0: HOMEp MapTUH, JaTy, METOMAbI, pe3ylbTaThl, 3akitoueHHe («COOTBETCTBYET/HE
coorBercTByeT TpeboBanusm ['OCT 3118-77»). Ilepemato mpoTOKON Ha IPOBEPKY
PYKOBOJHTEITIO.

3aganue 15. CMoaenupyiTe CUTyaltIo: PH IJIAHOBOM KOHTPOJIE TOYHOCTH CHEKTpodoToMeTpa
[0 H3MEPEHUIO0 ONTHUYECKOM IJIOTHOCTH CTaHAApTHOTO pacTBopa Kalus JIuXxpomara Bbl
NOJlyYNJIM 3HAYEHHE, BBIXOMALIEE 3a MPEHENbl JIOIMYCTUMOTO OTKIOHEHHs, YKa3aHHOTO B
MHCTPYKUMU 10 Bepupukanuu. ONUIIMTE Ballu AajdbHEHIINE JEHCTBUS MOJ PYyKOBOJICTBOM
cnenuanucra Oosnee BbICOKOM KBamu@ukanuu. KakoBbl BO3MOXXHBIE NPUYMHBI TaKOIro
OTKJIOHEHHS U KaKHe IIarv 1Mo NpuBEACHUIO 000py/n0BaHUs B paboyee COCTOSIHHME MOTYT OBITh
IPEIITPUHAITHI?

IIpuMepHBIil OTBET:

JenicTBus oJx pyKOBOJCTBOM:

1. HememieHHas oOcCTaHOBKa MHCIOJNb30BaHMS Hpubopa aiusg pabouux aHAJIMW30B U
UH(POPMHUPOBAaHUE PYKOBOAUTENA (JTaDOpaHTa, MHXXEHEPA).

2. IloBropnas mnpoepka: Ilog pykKOoBOACTBOM HAcCTaBHHKA TOBTOPSIO  IPOLEAYPY
Bepudukanuu, yaenss oco0oe BHUMaHME: MPABUIBLHOCTH TPHUTOTOBJIEHUS CTaHAAPTHOTO
pacTBopa, YUCTOTE U MPABUIBHOCTH YCTAaHOBKU KIOBET, YCTAHOBKE MPAaBUIbHOW JUIMHBI BOJHBI,
CTaOMIIBHOCTH UCTOYHUKA CBETa (IIporpes npuodopa). Bee gelcTBUS TOKYMEHTHPYIO.

3. AHanu3 BO3MOXXHBIX IIPUYHH (COBMECTHO C PYKOBOJIUTEIIEM):

- HenpaBunbHas kanubpoBka npudopa («o0HyJIeHHEe» MO X0JI0CTOMY PacTBOpPY).

- 3arpsi3HeHHE WIN MOBPEXACHNUE KIOBETHI (IIaparuHbl).

- HectaOuipHOCTB MM Jlerpasialiisl HICTOYHUKA U3JTydeHHs (J1aMIia HakajauBaHus, [[2-namra).

- COoii B pabote (HOTOAETEKTOPA UITU DJIEKTPOHUKH.

- OmumbKa B KOHLEHTpAIMK CTaHJapTHOTO 00pa3ia.

4. Tlouck u ycTpaHeHHE HEUCIIPABHOCTH (PYKOBOAMUTEIIEM UM CEPBUCHBIM UHKEHEPOM):

- OunCTKa WK 3aMEHa KIOBET.

- [IpoBepka u npu HEOOXOAMMOCTH 3aMeHa UCTOYHUKA U3ITYUYEHHUS.

- IIpoBenenne MONHOHM ammapaTHOW KadMOPOBKM NpUOOpa MO BCTPOSHHBIM MM BHELTHHM
JTaJIOHAM.
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- [IpoBepka 31eKTPOHHBIX KOMIIOHEHTOB.

5. TloBropnas Bepucukauuss u AokyMeHTarus: I[locie BBIIOTHEHUS KOPPEKTUPYIOUIUX
JEUCTBUM 1O/ PYKOBOJCTBOM IPOBOKY MOBTOPHYIO MOJIHYIO IPOLEAYPY KOHTPOJIS TOYHOCTH.
[Tpu nmoyyeHUH MOJOKUTENBHBIX PE3yIbTAaTOB BHOLIY 3alMCh B KypHAI y4eTa U TEXHUYECKOTO
oOciyxuBaHusi 00OpPYIOBaHHMS C YKa3aHUEM: JaThl, BBISIBJICHHOTO HECOOTBETCTBUS,
NPEANPUHSTHIX JEHCTBHUMA, pPE3yJbTaTOB TMOBTOPHOW NPOBEPKH U (HaMUIUH HCIIOTHUTEIICH.
ToabpKO TOCIe 3TOTO U C pa3pelIeHus] PyKOBOJIUTENS 000pyI0BaHHE AOMYCKAETCs K NalbHEHIIeH
JKCIUTyaTtauuu. Ecnu cBOMMH CHJIaMU YCTPaHHUTh HEUCIIPABHOCTh HE YAajoCh, PYKOBOAMUTEIH
WHULIUUPYET BHI30B CEPBUCHOM CITYKOBI.

6 IEPEYEHb TH®OPMAILIMOHHBIX TEXHOJIOT UM

WudopmanroHHble TEXHOIOTUH — 00ydeHHE B AJIEKTPOHHON 00pa30BaTeNbHON cpele ¢
[ENbI0 pacHIMpPEHUsl JOCTynma K oO0pa3oBaTelIbHBIM pecypcaM, YBEIWYEHHS KOHTAKTHOTO
B3aMMOJICHCTBUS C IpernoaaBaTesieM, MOCTPOSHUS] MHAWBUYyabHBIX TPA€KTOPUH MOATOTOBKH,
00BEKTUBHOTO KOHTPOJII U MOHUTOPUHTA 3HAHUI CTYJICHTOB.

B oOpasoBarenpbHOM mporecce MO  JUCHUIUIMHE  HCIONB3YIOTCS — CIEIyIOIIne
MH(POPMALIMOHHBIE TEXHOJIOTHH, SIBIISIONINECS KOMIOHEHTaMH DIEKTPOHHON MH(OPMAIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

e Odpunnansuseiii cait BI'TIY;

e Cucrema anektpoHHoro o0yuenus ®I'bOY BO «bI'TIV»;
e Cucrema « AHTumuiaruat.BY3y»;

® DJICKTPOHHBIE OMOJIMOTEYHBIE CUCTEMBI;

MynbTUMeaNifHbIE TEXHOJIOTHU: HHCTPYKTAX U 3alllUTa OTYETOB CTYACHTOB MPOBOJAATCS
B IIOMELIEHUSX, OOOpYAOBAHHBIX  JKPaHOM,  BHJAECONPOEKTOPOM,  IEPCOHAIbHBIMU
KOMIIBIOTEpaMHM. OJTO TO3BOJIIET OKOHOMHTb BpeMs, 3aTpPauyMBaeMO€ Ha H3JI0)KEHUE
HE0OXOMMOr0 MaTepHasna, U yBEJIUYUTh €ro 00beM; TUCTaHIIMOHHAs (opMa KOHCYJIbTAllMi BO
BpeMsl MPOXOXKICHHUSI KOHKPETHBIX 3TAlOB NMPAKTHKUA U MOJATOTOBKM OTYETAa; KOMIIbIOTEPHBIE
TEXHOJOTMM M MPOTrPaMMHBbIE TPOIYKThI, HEOOXoauMble [uisi cOopa M CHCTEMaTU3alluu
uH(pOopMaIH, MPOBEACHUS TPeOyeMBbIX MPOrpaMMON TPAKTHUKU PACYETOB U T.J.

7 OCOBEHHOCTH NMPOXOKAEHU S NTPAKTUKU NHBAJIMAAMUA U JIMHAMMU C
OT'PAHUYEHHBIMH BO3MOXKXHOCTAMMU 310POBbA

[Ipu oOyueHWM Ml C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSI TPUMEHSIIOTCS
AJalITUBHBIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTMHU B COOTBETCTBUU C YCIIOBUSAMMU, HU3JIOKCHHBIMH B
paznene «OCOOEHHOCTH peanu3al 00pa30BaTeIbHOM MPOTpaMMbl NIl WHBAJIUAOB U JIUI[ C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH  3/I0POBbS» OCHOBHOM 00pa3oBaTelIbHOW MPOTrpamMMbl
(MCTIONB30BaHKE CIICIIUATBHBIX YIEOHBIX MOCOOMH M TUJAKTUIECKIX MAaTEPHUAJIOB, CIICIIUATBHBIX
TEXHUYCCKUX CpCaCTB O6y‘-IeHI/I${ KOJIJICKTUBHOT'O U HWHIUBHUAYAJIBHOI'O I10JIb30BAaHUA,
MpEeAOCTaBIEHHe  YCIYr  acCUCTeHTa  (TIOMOIIHMKA),  OKa3bIBAIOIMIETO  OOYyYaroIIuMCs
HEOOXOJUMYI0 TEXHMUYECKYI0 MOMOIIp M T. M.) C Y4€TOM HHIUBUAYaIbHBIX OCOOCHHOCTEH
oOydJaronuxcs.

Jns oOydaromuxcsi ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI MIPEIYyCMOTPEHBI
cienyromue (GopMbI OpraHU3aIMY TTEJarOTHIECKOTO poliecca U KOHTPOJIST 3HAaHUH:

- UTst cTabOBUISTIIHX:

obecrieunBaeTCsl HHANBUIYATbHOE paBHOMEpHOE ocBernieHne He MmeHee 300 okc;

AJid  BBIIIOJHCHHUA KOHTPOJIbHBIX SaI[aHI/Iﬁ npu HGOGXOI[I/IMOCTI/I MpeaoCTaBIACTCA
YBEJIMUMBAIOIIIEE YCTPONCTBO;
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3a/laHus JJIsl BBIITOJIHGHUS, a TaKXKE MHCTPYKIHUA O TIOPSIAKE BBITOJHEHUS KOHTPOJIBHBIX
3aaHnil 0hOPMIISIOTCS yBeIUUeHHBIM mmpudTom (pasmep 16-20);

- JUTSI TITYXHX ¥ CIIA00CITBIIIANINX

o0ecreurBaeTcsl HATMYKE 3BYKOYCHIIMBAIOIICH anmapaTypbl KOJUIGKTUBHOTO MOJIb30BaHHS,
Opd  HEOOXOJUMOCTH OO0YYaroIUMCs TPEOCTaBIISETCS 3BYKOYCHIJIMBAIOLIAsl —amrmaparypa
WH/IMBUYJIBHOTO TTOJIb30BaHMS,

- JUIS JIUI] C TSDKEJBIMU HAPYIICHUSMH PEYU, TIYXHX, CIa00CBIIIANUX BCE KOHTPOJIbHBIC
3aJ]aHUs 10 KEJIAHUIO MOTYT MIPOBOJIUTHCS B TUCBMEHHOMU (hopMe.

OcHoBHOM (opMOIi OpraHU3alny MMeJarorHuecKoro mporecca sSBIsSETCS] HHTETPUPOBAHHOE
oOyueHHe WHBAJIHUIOB, T.e. BCE OOYyYarOIIUECs ydyarcs B CMEIIAHHBIX TPYIIax, HMEIT
BO3MO>XHOCTh TIOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMMU, JIETYe aAaTUPYIOTCS B COITUYME.

8 CIIMCOK JIMTEPATYPbI U QJIEKTPOHHBIX PECYPCOB

8.1 JIutepartypa

OcHoBHas1 J1uTEpaTypa
1. beckos, B.C. O6mas xumudeckass TexHosiorus: yueOHuk amns By3oB /B.C. beckos. -
M.: AkanemkHura, 2006. — 452 c. (30 3k3.)
JonosHuTeILHASA JTUTEPaTypa
1.  Cragaunkuii, ['. B. Dxonorusi: y4e0. mocoOue A CTYACHTOB XMMHKO-TEXHOJIOTHUECKHUX
cner. By30oB / I'. B. Cragaunkuii, A. U. Poquonos. - M.: Beicm. mik., 1988. - 272 c.: un. (2 9k3.)
2. bapanos, A. B. IlpumeHeHne HMHTAIMOHHOTO MOJCIHUPOBAHMS TPU AaHATU3E CIIOXK-
HBIX XUMHUKO - TexHoJornueckux cucrem / A. B. bapanos, H. B. [lerpyxun, A. B. Ilytunos. -
M.: [6. n.], 1990. - 48 c. (1 7K3.)
3. OOmas xuMudeckas TexXHOJIOTHS. OCHOBHBIE KOHILENIMA MPOSKTHPOBAHUS XHMHKO-
TEXHOJIOTHYECKUX cucTeM: y4el. mis ctya. By3oB / M. M. Ky3znenosa [u ap.]; mox pen. X. D.
Xapnammuay. - 2-e u3jl., nepepad. - CII6. ; M. ; Kpacuonmap : Jlans, 2014. - 384 ¢. (2 3K3.)
4. Komuccapos, 0. A. Tlpoueccsl u anmaparbl XMMUYecKoi TexHosoruu. B 5 4. Yactp 1 :
yueObnuk g By3oB/ 1O. A. Komuccapos, JI. C.Topnmees, /I.II. Bent; mom pemakiueit
1O0. A. KomuccapoBa. — 2-e u3a., nepepad. u nom. — Mocksa : U3natensctBo FOpaiit, 2022. —
216 c. — (Beicmee oOpaszoBanue). — ISBN 978-5-534-09099-4. — Tekcr : anextpoHHEI // O6pa-
3oBarenbHas miatdpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473257
5. Komuccapos, 10. A. Tlpomeccsl u anmaparbl XuMuueckod TexHojoruu. B 5 4. Yactp 2 :
yueOHuk ans By3oB/ FO. A. Komuccapos, JI. C.Topaees, /. II. Bentr; mon penakiueit
1O. A. KomuccapoBa. — 2-¢ u3f., mepepad. u jorn. — Mocksa : M3narenscTBo FOpaiit, 2022. —
227 c. — (Boiciee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekct: anexTpoHHbIi // ObOpa-
3oBarenbHast miatgopma FOpaiir [caitt]. — URL: https://urait.ru/bcode/473393
6. Kommuccapos, 0. A. Tlpoueccsl u anmapatsl XuMu4eckoil texHonoruu. B 5 4. Hactp 3 :
yueOnuk s By3oB/ HO. A. Komwmccapos, JI. C.Topnees, /. II. Bent; mon penakmueit
1O. A. KomuccapoBa. — 2-e¢ u3f., nepepab. u pomn. — Mocksa : M3ngarensctBo FOpaiit, 2022. —
246 c. — (Beiciee oopazoBanme). — ISBN 978-5-534-09102-1. — Tekcr : snexTponHsIii // O0pa-
3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473394
7. Kowmmccapos, FO. A. Tlpoueccsl u anmapatbl XuMHueckoi texHojoruu. B 5 4. Yacts 4 :
yueOHuk ans By3oB/ FO. A. Komuccapos, JI. C.Topaees, /. II. Benr; mon penakimueii
1O. A. KomuccapoBa. — 2-e¢ u3f., mepepad. u jorn. — Mockga : M3narenscTBo FOpaiit, 2022. —
323 c. — (Briciee ob6paszoBanue). — ISBN 978-5-534-09103-8. — Tekct : anexTpoHHbIit / Obpa-
3oBarenbHast iatgopma FOpaiir [caitr]. — URL: https://urait.ru/bcode/473814
8. Kowmmuccapos, 0. A. Tlpoueccsl u anmapatbl XUMH4ecKoi TexHonoruu. B 5 4. Yactp 5:
yueOnnk mna By3oB/ HO. A. Komwmccapos, JI. C.Topnees, /. II. Benr; mon penakmueit
FO. A. KomuccapoBa. — 2-¢ u3f., nepepad. u nomn. — Mocksa : M3narensctBo FOpaiit, 2022. —


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=Стадницкий,%20Г.%20В.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=Баранов,%20А.%20В.
https://urait.ru/bcode/473257
https://urait.ru/bcode/473393
https://urait.ru/bcode/473394
https://urait.ru/bcode/473814
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208 c. — (Beicmee obpaszoBanue). — ISBN 978-5-534-09104-5. — Tekcr : anextpoHHsbIi // O6pa-
3oBatenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473815

9.  Ocrepman, JleB AGpamoBud. Xpomarorpadus OEITKOB M HYKJIEHHOBBIX KUCIOT : HAy4yHOE
m3nanne / JI. A. Ocrtepman ; otB. pea. I'. II. T'eoprueB ; AH CCCP, Cekuus XUMHKO-
TEXHOJOTMYECKHUX U Onoornyeckux Hayk. - M.: Hayka, 1985. - 536 c. (1 7k3.)

10. OGmas XUMHUYECKast TeXHoJorus. Merononorus MPOEKTUPOBAHUS XUMUKO-
TEXHOJOTHYECKHUX MPOIECCOoB: yuel. st cTya. By3os / M. M. KysuenoBa [u ap.] ; mox pen. X. D.
Xapramnuau. - 2-e¢ usj., nepepad. - CII6.; M. ; Kpacunonap : Jlans, 2013. - 448 ¢. (2 7k3.)

11. Hparo, P. ®usnueckue meronsl B xumuu: B 2 1. T. 1 / P. lparo; nep. A. A ConoBbsi-
HOBa; pea. O. A Peyroga. - M.: Mup, 1981. - 422 ¢. (2 7k3.)

12. Hparo, P. ®usnueckue meroasl B xumun: B 2 1. T. 2 / P. [lparo; nep. A. A. ConoBbs-
HOBa; pea. O. A Peyroga. - M: Mup, 1981. - 456 c. (2 7k3.)

13. 3noraukoBa, J. I'. Kparkuii cripaBounuk no xumuu [Text] / O. I'. 3noTtHukoBa, 2-¢
u3 ., ucnp. u jpom. - M. ; CII6. [u ap.]: [Tutep, 2003. - 191 c. - (KapmanHslii cripaBouHUK) (2
9K3.)

14. OO0muii Kypc mpoIeccoB M ammaparoB XuMudeckoil TexHomoruu [Text]: yuel. s

CTYZ. BY30B [0 XUMHKO-TEXHOJIOTHUECKUM HarmpasiieHUsM 1 crell. / B. I'. Aitnmreiin. - M.: Jlo-
roc: Beicur. mk.,2002 - Ka.1. - 887 ¢. (6 7k3.)
15. [Tocemaiiko, B. . Xumuaeckue metoasl ananusa / B. W. [Tocemaiiko, H. A. Ko3sipe-
Ba, B. U. Jlorauera. - M.: Boicm. mik., 1989. - 448 c. (1 7k3.)
16. IOwumnr, I'anen, B. MHCcTpyMeHTanbHBIE METOBI XUMUYECKOTO aHanu3a: [lep. ¢ anrn. / B.
I"anen, FOunr / nep.: E. H. lopoxosa, I'. H. [Ipoxoposa. - M.: Mup, 1989. - 608 c. (1 3k3.)
8.2 ba3bl JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. XuMuK.ru http://www.xumuk.ru - 3aech MOXXHO HaiiTh HH()OPMALIHMIO TI0 Pa3IMYHBIM
pazaenaM xumuu. MHTEepdeiic B BbICIIEH CTENEHH JIPYKECTBEHHBIN, IPSIMO C TJIABHOM CTpaHUIIbI
JIOCTYIHA ObICTpast HaBUTaLMs 10 « XMMUUYECKON SHIUKIIONEAUNY.

2. [Topran HayuHoit anektponHoi oudanoreku http://elibrary.ru/defaultx.asp

8.3 DyIeKTPOHHO-0M0INOTEYHBIE PeCyPChI
1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news

2. OBC «¥Opaiit» https://urait.ru

9 MATEPHUAJIBHO-TEXHUYECKAS BA3A

MatepuanbHbIM TEXHUYECKUM OOECHeUYeHUEeM IPOU3BOJICTBEHHON (TEXHOJIOTMYECKOM)
OPaKTUKA 10 MOJYYEHHIO TNPOPECCHOHATBHBIX YMEHMH M OIbITa MpodecCHOHATBLHON
NEeSITETTHHOCTH SIBJSIETCS:  YKOMIUIEKTOBAHHBIE B COOTBETCTBHM CO CTaHIAPTOM XHMHUYECKHE
nabopaTopuu, BKIIOYAIOIIME B Ce€0S KOMIBIOTEPbl C MYJIbTUMEIUMHBIM MPOEKTOPOM,
XUMUYECKHE PEAKTUBBI, yIeOHO-1a00paTopHOEe 000pYA0BaHUE, B TOM YHUCIIE:

- IMP, xpomaTomacc-cnexkrpomerputo, K- u Y ®- cnekrpockonuio;

- BBICOKOA (D (PEKTUBHYIO )KHIKOCTHYIO M Ta30BYIO XpOMAaTOTrpaduio;
- peHTrenoBckuilt Munuangpaxromerp MD-10, pacTpoBblii 251eKTpoHHBINH MUKpockon LEO—
1420 c pentrenoBckuMm criekrpomerpom RONTEC;

- aTOMHO-abcopOumonHsIit ciekrpomerp AAC (Analyst 2000),

- criekTpoMeTp peHTrenodryopectieHTHI DOPA OPTIM X,

- CIeKTpoMeTp peHTreHoduryopectenTHeii Advant X,

- ONTUYECKUI MUKPOCKOII,

- peHTreHorpaduueckuii TuPppakToMeTp.


https://urait.ru/bcode/473815
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=Остерман,%20Лев%20Абрамович
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Драго,%20Р
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Драго,%20Р
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Злотникова,%20Э.%20Г.
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Посыпайко,%20В.%20И.
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Юинг,%20Гален%20В
http://www.xumuk.ru/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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CamocrosiTenbHast paboTa CTyICHTOB OPTaHU3YETCSA B ayAUTOPHSX OCHAIICHHBIX KOMITh-
IOTEPHOIN TEXHHKOM C BBIXOJIOM B JJICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIBHYIO CPEIY BY-
3a, B CIIEIHATM3HPOBAHHBIX JJAOOPATOPHUSAX M0 TUCHUILUIMHE, @ TAK)KE B 3aJ1aX JOCTYIA B JOKAJIb-
Hyto ceTh BI'TIY.

JIMIICH3MOHHOE TPOrPaMMHOE OO0€ECIICUeHHe: OICpPAIlMOHHBIE CHCTEMBI CeMeiCTBa
Windows, Linux; oducusie nporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Paspabotuuk: JlaBpertseBa C.M, kanauaaT OMOJIOTHYECKUX HAYK, JOLECHT Kadeapbl XUMUH.
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10 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YTBep:kIeHue N3MEeHEHU U J0NOJTHEeHHii B MporpaMMe NMPaKTHKHU JUIA peaTu3anuu
B 2025/2026 yu. r.

PIT/] mepecmoTpeHa, obcyxkaeHa U omoOpeHa mis peanm3anuu B 2025/2026 yuebHOM
rojay. Ha 3acefanuu kadeapsl xumun (Mpotokod Ne 6 ot 26 mapra 2025 r.).
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11 IPUJIOKEHUA

[Ipunoxenue 1
MMHUCTEPCTBO ITPOCBEIEHU I POCCUHNCKON
OEJIEPALINU
denepanbHOE TOCYIApPCTBEHHOE OFOKETHOE
0011e00pa3oBaTeIbHOE YUPEIKISHUE BBICIIIETO 00pa30BaHUS
«bnaroBereHCKuil rocy1apcTBEHHBIN TeIarorn4ecKuii
YHHUBEPCHTET
EcrecTBeHHO-reorpaduueckuii paxyibTeT

Kadenpa xumun

AHEBHUK 5
[10 ITPONU3BOACTBEHHOU (TEXHOJIOI'MYECKOWN)

[TPAKTUKE

Crynenta

rpynnsl 3X N.0O. ®amunus
naTa MOAINCH

PyxoBoaurens:

y4. CTEIIEHb, N.0. Gamunus

3BaHHUC, ara MO INCH

JOJXKHOCTD



bnarosemenck 20
1. ®amunus, uMsi, OTIECTBO
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2. ®DakynbTeT

4. Kypc

5. HampaBneHue moaroToBKu, mpoQuib

6. Ilpennpusrue

7. MecToHaX0XIeHUE

8. Pykosomurens ot BI'TIY

(Pamummus 1.0.)
9. PykoBoautenb OT MPOPHUIBHON OpraHU3alin

(Pamummus 1.0.)
10. Cpoku npakTuku
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CBEJEHUA O HPOI/I3B9£[CTBEHHOFI
(TEXHOJIOI'MYECKOMN) ITPAKTHKE
(3am0JIHAETCSH CTYICHTOM €KEAHEBHO)

Ymwucio,
MECSII, TOJI

Kparkoe comeprkanue BHITIOTHIEMBIX PadOT
(3armoJTHSIETCSI €XKEHEBHO)
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[Toanucek pykOBOAUTENS MPAKTUKU OT MPEANPUATUS
[Toanuck pykoBoauTens npaktuku ot bI'TTY
OT3bIB Ha CTyZIeHTa __ Kypca
ecTecTBeHHO-Teorpaduieckoro akyabTeTa
bnarosenieHCKOro rocyjapcTBEHHOI0 Me1aroru4eckoro
YHUBEpCcUTETA, HanpasieHus noarorosku 04.03.01.
«Xumust», TpoduITh « AHATUTHYCCKAS XUMUSDY

(®HO)
c 20 r. 1o 20 1. mpomen(ia)

IIPOM3BOJICTBEHHYIO (TEXHOJIOIMYECKYIO) IPAKTUKY B

(HaMMEHOBAHWE OPTaHU3AIIIH )

B nepuon npakTuky BeINOIH:UI(J1a) 00S13aHHOCTH

3a BpeMsi IPOXOKICHUS MMPAKTHUKU

(®UO)

nokasas(Jia) YPOBEHBb
TEOPETUYECKON MOATOTOBKH,
yMEHUE MPUMEHATh U UCIOIb30BaTh 3HAHUS, OJTYYCHHBIC B
YHHUBEPCHUTETE, IS PEUICHNS TOCTABICHHBIX MTPAKTHYECKIX
3agau. [IporpamMma npakTHKU BHIOIHEHA OJIHOCTHIO
(uacTnuHo). B ieoM paboTa npakTukaHTta

(DUO)
3aCIIYKUBACT OLCHKU

PykxoBoauTenb OT MpeanpusTHs / /
nonmucs PO




PykoBonurens ot BI'TIY
noanucs GO
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3AKIIIOYEHUE CTYJIEHTA
10 UTOTaM MPAKTUKU U €T0 PETIOKEHHSI 110
COBEPIICHCTBOBAHUIO MTPAKTUKHU U M0 YIYUYIICHUIO PaOOTHI
NPEANPUATHS, YIPEKACHHs (3alOIHAET CTYACHT 10
COTJIACOBAHUIO C PYKOBOJUTEIIEM MPAKTUKH OT
MIPEATPUSITHS )

Crynent / /
nonamucs PO
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[Tpunoxxenue 2
[Tpunoxenue 1
MMHUCTEPCTBO ITPOCBEIEHUS POCCUNCKON ®EJIEPAILTAN
®enepalibHOE TOCYAApCTBEHHOE 0I0/KETHOE 00111€00pa30BaTEIbHOE YUPEKACHHUE BBICILIETO
o0Opa3oBaHUs
«bnaropeneHCKU TOCy1apCTBEHHBIN TIEIarOTHYECKUI YHUBEPCUTET
EcrecTBenHO-reorpapuueckuii paxynbTeT
Kadenpa xumun

OTYET
I10 TTPOM3BOJICTBEHHO! (TEXHOJIOTMYECKOM) [TPAKTUKE

HUcnonaurenn: H.0. Qamunus
CTYJEHT rpymisl 3X dama noonuce

PykoBoaurens: U.0. Damunus
y4. CTCIICHb, 3BAHUC, dama noonuce

OJDKHOCTD

bnarosemenck 20



Conepxanue
BBEJJEHUE
Jla6opatopuss OOO
AN Y oF: 1y o10)1 ()3 ) o) S
1.1 KpaTkas ucropuyeckas crpaBka

1.3 Haznauenue npeanpusitus, IpuMEHEHHs TOTOBOI

TIPOYKIHHM . ..o ceeeenneeneeneennnen.

1.4 CpoiicTBa U KaueCTBO UCXOJHOTO CBIPhS, BCIIOMOTaTEIbHBIX MAaTepUAIOB U
rOTOBOr0 MpojayKkTa, TexHuueckue ycnoBusa, ['OCTsI, MeToAbl KOHTPOJIS
1.5 Xumusm npouecca, BIUSHUE TEXHOJIOTMYECKUX [TapaMETPOB Ha KA4eCTBO I10-
Jy4yaeMoun MIPOIYKIIHH, MOJEJIb KUHETUKU npotec-

1.6 Texnonormueckass cxemMa Tmpolecca, pexuM pabdoTel  00opyHoBa-
1.7 TlpoTuBOMOXApHBIE MEPOIIPHUSTHSI, MEPHI TIO OXpaHe TPY/a, BEHTUIISALUS,
OCBEIICHUE,

O )1 (5] 1. (P

1.8 Vcrounuku cHaOXEeHMsI SHEPTUeH, UCII0Ib30BaHUE BTOPUYHBIX PECYPCOB;

1.9 ABTOMaTI/ISI/IpOBaHHaH CUCTEMaA YIIPABJICHUS TCEXHOJOTHMYCCKUM IIPOUCCCOM
/ACY

72
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[Tpunoxxenue 3
[Tpunoxenue 1
MMHUCTEPCTBO ITPOCBEIEHUS POCCUNCKON ®EJIEPAILTAN
®enepalibHOE TOCYAApCTBEHHOE 0I0/KETHOE 00111€00pa30BaTEIbHOE YUPEKACHHUE BBICILIETO
o0Opa3oBaHUs
«bnaropeneHCKU TOCy1apCTBEHHBIN TIEIarOTHYECKUI YHUBEPCUTET
EcrecTBenHO-reorpapuueckuii paxynbTeT
Kadenpa xumun

Y1Bepxaaro
3aB. kadenpoii
N.B. Eroposa
« » 20 T.

WHAVBUJIY AJIbHOE 3AJIAHUE
Ha IMPOU3BOACTBCHHYIO (TCXHOHOFH‘ICCKYIO) [MPAKTUKY
CTyJEHTa

1. MecTo npoxoxaeHUs TPaKTUKU

2. CpoKH MpOXOKIEHUS TPAKTUKH
3. Copepxanue MpakTUKU (TIepedeHb MOAJIeKAIINX pa3paboTKe BOIPOCOB)

4. IlepeueHb MaTepuaoB MPUWIOKEHUS (HAIMYME YyepTexeil, Tabnul, rpaduKkoB, CXeM,
IPOTPaMMHBIX MPOTYKTOB, MJUTFOCTPATUBHOTO MaTepHaia U T.I1.)

5. Jlata BeIIA4YU 3aJaHUS

[Togmuce PYKOBOOUTEIIA IPAKTHUKHU OT INPCAIIPUATUA

noamnucs / ®UO/
IToanuce pykoBoaurens npakTuku ot bI'TIY

noanucsk / DUO/
3aaHue NpUHAJ K UCTIOJHEHHIO (J1aTa)

(moamnuck cTyeHTa)



COI''TACOBAHHO YTBEPXIAIO
Hupextop punmana «AKC «AmypBopokanam»» Pextop ®I'BOY BO «BbI'TIY»

UepnasieB Anekcanap AHATOJILEBUY

20 1. 20

B.B. llléxuna

CoBmecTHBIN pabouwnii rpaduk (TU1aH) IpOBEIESHNS MPOU3BOACTBEHHOHN (TEXHOJIOTHYECKOH ) NPAKTUKU

[Tpunoxenue 4

Neo | Paznensi (3Tarbn)
MIPAKTUKU

Bunpl yueOHO pabOThI HA MPAKTUKE

Cpoku

OTBETCTBEHHBIN

1 | Opranu3anoHHbBIN

CocraBiieHHe U IMOoAINMCaHHuEC 10Ir0BOPOB

3asB. Kadeapoiu,

PYKOBOAUTCIIb

IMPAKTHUKH, PYKOBOAUTCIIb IIPAKTUKU

OT IPCAIIPUATHUA

CocraBnenne pabouero rpaduka (IJIaHa) HPOBEACHUS
HPaKTHKH

3asB. kadenapoiu,

PYKOBOIUTEID

IMPAKTHUKHU, PYKOBOAUTCIIb IIPAKTUKHU

OT NPEIPUATHUS

Pacnpenenenne oOywarommxcs mo paboynM MecTaMm |
BUJIaM paboT

PYKOBO,Z[I/ITGJ'IL IMPAKTUKN

VYcraHoBo4Hast KOH(pEpeHIUs, UHCTPYKTAXK

PykoBoauTens npakTuku

2 OcHoBHOI1 BBOoHBIN MHCTPYKTaX HA NPEATPUITHI PykoBonurens MPaKTUKHU oT
NPEANPUSITHS
Koncynpranuu mist cTyIeHTOB PykoBonuTens mpakTUKH,
PYKOBOJIUTEID MPaKTUKU oT
OpraHu3aIu
Texymuii KOHTPOJIb pabOThI CTYICHTOB PykoBonuTens mpakTUKH,
PYKOBOJUTEINb MIPaKTUKH oT
OpraHu3aluu
OdopmieHune oTuYeTHOM TOKYMEHTAINH PykoBonuTens mpakTUKH,
PYKOBOAUTEIND MPaKTUKHU oT
OpraHu3aIu
3 | 3BakmountensHblii | [IpoBepka OTYETHOW JOKYMEHTAIlUU U UTOroBas PykoBonuTens npakTUKu
KoH(epeHmst

PyxoBoaurens npaktuku /C.U. JlaBpenTheBa/




