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1 HOACHUTEJBbHAA 3AIINCKA

1.1 Bujx npakTHKH: TPOU3BOJICTBEHHAS.

1.2 Tun npaKkTHKH: TEXHOJIOTUYECKask MPAKTUKA.

1.3 Heab u 32124l NPAKTHKH:

Lles> Npon3BOACTBEHHON MPAKTHKHU: COJCHCTBOBATh MOJYYCHUIO MPO(PECCHOHATBHBIX
YMEHHH M ombITa NpodeCCHOHATBHON NEeATEIBHOCTH OakallaBpOB HAMpaBlECHUS MOATOTOBKH
«XuMus, TPOPHITH K AHATUTHUECKAS XUMUS.

3ajaum Npon3BOJACTBEHHOM NMPAKTUKH:

® aHaJIN3 JESATEeIbHOCTU OpPraHu3aluy — 0a3bl MPAKTHUKHU, BKIIOYAIONIUN H3YYEHHE €€ MUCCHH,
3a/1a4 SKOHOMHMYECKOH JEATENbHOCTH, OPraHU3allMOHHON CTPYKTYpbl, XMMUYECKUX IpOLIEC-
COB;

® [3yUYEHHUE OCHOBHBIX TEXHOJOTHMUECKHUX MPOLIECCOB;

® IIpOBEJCHNE HEOOXOIMMBIX aHAMTUYECKHX PACUETOB U BBISIBICHHWE OCHOBHBIX HarpaBJe-
HUI MOBBIIICHUS YPPEKTUBHOCTH XUMUIECKOH 1S TEILHOCTH;

® BBITNOJIHEHUE 3a/1aHUs 110 IPAKTUKE.

1.4 TlepeuyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI MPHU MPOXOKAEHUN NPAKTUKH,
COOTHECEHHBIX € IVIAHUPYEeMbIMH pe3yabTraTamMu ocsoenus OOII:

[Ipouiecc mpoxoxaeHUs MPOU3BOJACTBEHHON (TEXHOJIOTHYECKON) MPAKTUKKN HApaBiIeH Ha
(OpMUPOBAHUE U PAZBUTHE YHUBEPCANLHBIX KOMNEMEHYUI:

- YK-1 CnocobeH ocymecTBIsITh MOUCK, KPUTUUECKUN aHaIN3 U CUHTE3 MH(OpMAIIHH,
IPUMEHSTh CUCTEMHBIN MOJIXOJ Ul pElIeHUs MOCTaBICHHbBIX 3ajad, WHIUKATOpaMHU JOCTUXKeE-
HUS KOTOPOU SIBJISIETCS:

VYK-1.1. Ananuzupyer 3agauy, BbIIEIAS €€ 0a30BbI€ COCTABIISAIOLINE;

VK-1.2. Onpenensier, MHTEPIPETUPYET U paHkKUpyeT HH(popMaIuio, Tpedyemyro s
pEelLIeHHS TOCTAaBICHHOM 3a/1a4u;

VK-1.3. OcyuiecTBisier MOMCK MH(GOPMALMU ATl PEIIeHUs, MOCTaBIEHHON 3aJaud Mo
Pa3IUYHBIM THIIAM 3alpPOCOB;

VYK-1.4. IIpu o6paboTke MHPOpPMALUU OTIAMYACT (PaKThl OT MHEHHM, MHTEpIpeTaIuii,
OLICHOK, (JOpMUpPYET COOCTBEHHbIE MHEHUS U CYXK/I€HUS, apIYMEHTHUPYET CBOHM BBIBOJIbI U TOUKY
3peHHs, B TOM YHUCIIE C TPUMEHEHUEM (hrUI0co(cKoro mMoHATUHHOTO anmnapara;

VK-1.5. PaccmarpuBaeT u mpenjgaraeT BO3MOXKHBIE BapHAHTbHI PEIICHUs MTOCTABIEHHOM
3a/1a4M, OLICHUBAs UX JOCTOMHCTBA U HENOCTATKHU;

- YK-2 CrnocoGeH onpenensaTh Kpyr 3ajJad B paMKaxX MOCTaBJICHHOW IIEJIM W BBIOWPATH
ONTUMAaJIbHBIE CHOCOOBI MX PELICHUs, UCXOJ U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIUXCS
pPEeCypcoB U OTpaHUYEHUN, HHAUKATOPAMH JOCTUKEHHS] KOTOPOM SIBISETCS:

VK-2.1. Onpenensier Kpyr 3ajad B paMmKaX IOCTaBICHHOW LENH, ONpeleNnseT CBS3U
MEX]ly HUMU;

VK-2.2. Ilpemnmaraer crnocoObl peIIeHHs TMOCTaBJIEHHBIX 3a7ady U OXKUJAeMble
pe3yJIbTaThl; OLIEHUBAET MPEAJIOKEHHBIE CITIOCOOBI C TOYKU 3pEHHUSI COOTBETCTBHUS LI€TTU TPOEKTA;

VK-2.3. Ilnanupyer peanuszanuio 3agad B 30HE CBOEH OTBETCTBEHHOCTH C YYETOM
MMEIOIINXCS PECYPCOB U OTPAHUYEHUH, AEUCTBYIOIINX ITPABOBBIX HOPM;

VK-2.4 BeimonHseT 3ajaud B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBUHU C
3aIJIaHUPOBAHHBIMU PE3YyJIbTaTAMHM M TOUYKAMHU KOHTPOJIS, MPU HEOOXOJWMOCTH KOPPEKTUPYET
CIocOOBI pelieH s 3a1a4;

VYK-2.5. [IlpencraBiaser pe3ylbTaThl NPOEKTa, MpeajaraeT BO3MOXHOCTH — UX
UCTIOJIb30BAaHUS H/UJTH COBEPIICHCTBOBAHUS;

- YK-3 CriocobeH oCymecTBIsTh COIMATbHOE B3aUMOJICHCTBUE W PEATM30BBIBATh CBOIO
pOJIb B KOMaHJIe CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI MTPABOBBIX 3HAHUI B pa3iIMyHBIX cdepax
KU3ZHEIEATEIIbHOCTH, UHANKATOPAMU JTOCTUKEHUS KOTOPOU SIBJISETCS:
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VYK-3.1. Onpenensier CBOIO poJib B COLUATFHOM B3aUMOJICHCTBUU M KOMaHIHOW padoTe,
UCXO0JIs U3 CTPATETuM COTPYJHUUYECTBA I JOCTHKEHMSI TIOCTABICHHOM LieNu;

VK-3.2. Tlpu peanusanuu CBOEH POy B COLMATBHOM B3aMMOJCHCTBHM M KOMaHIIHOU
paboTe yUuThIBa€T OCOOEHHOCTH MOBEIECHUS U HHTEPECHI IPYTUX YYaCTHUKOB;

VYK-3.3. AHanu3upyeT BO3MOXKHBIE MOCIEACTBHS JIMYHBIX JCHCTBHI B COIMATBLHOM
B3aUMOJICHICTBUM M KOMaHJIHOW paboTe, W C Y4YeTOM JTOr0 CTPOUT MNPOJYKTUBHOE
B3aMMOJICIICTBHUE B KOJUIEKTHUBE;

VYK-3.4. OcymectBiusier oOMeH wuHGOpMaIuel, 3HAHUAMH M ONBITOM C YICHAMH
KOMaH/1bl; OLIEHUBAET UAECH JPYIUX WIEHOB KOMAH/bI Ul JOCTUKEHUS IOCTaBICHHOM 1I€IIN;

VK-3.5. CoOntomaeT HOpMBI M YCTaHOBJIEHHbIE MpaBWila KOMaHAHON pabOThI; Hecer
JMYHYIO OTBETCTBEHHOCTb 32 PE3yJbTar;

obwenpogheccuonanbHvIX KOMnemeHyul.

- OIIK-1 CriocobeH aHanM3upOBaTh U HHTEPIIPETUPOBATH PE3YIIBTAThl XUMHUYECKUX JKC-
NEPUMEHTOB, HAOJIIOJCHUN U U3MEPEHUN, MHIUKATOPAMU JOCTHKEHHsI KOTOPOH SIBIISETCS:

OIIK-1.1. CucremaTu3upyeT U aHAJIU3UPYET PE3yIbTaThl XUMHUUYECKUX SKCIIEPUMEHTOB,
HaOJr01eHUH, H3MEPEHNUH, a TaKKe Pe3yNbTaThl PACUETOB CBOMCTB BEIIECTB U MaTEPUAJIOB,;

OIIK-1.2. Ilpennaraer WHTEPHPETAIMIO PE3YJIbTATOB COOCTBEHHBIX AIKCIIEPUMEHTOB MU
pacyeTHO-TEOPETUYECKHX pabOT C HCIOJIb30BAHUEM TEOPETUYECKHUX OCHOB TPAJULMOHHBIX U
HOBBIX Pa3JI€JI0B XUMUH;

OIIK-1.3. @opmynupyeT 3akJIIOYeHHs M BBIBOJBI 10 pe3yjbTaTaM aHajlu3a
JUTEPATypPHBIX JaHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX H PACUETHO-TEOPETHUECKUX padoT
XMMHUYECKON HalpaBlIEHHOCTH;

- OIIK-2 CriocoOeH MpoBOIUTH C COOMIOACHUEM HOPM TEXHHKH 0O€30MAaCHOCTH XUMHUYe-
CKUH HKCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3y4YE€HUE CTPYKTYpPbI U CBOMCTB BELLIECTB U MaTe-
pHUaNoB, UCClEe0BaHNE, UHAUKATOPAMH TOCTUKEHUSI KOTOPOM SIBIISIETCS:

OIIK-2.1. PaGoTtaer ¢ XMMHYECKHMH BEIIECTBAMHU C COOJIIOJICHUEM HOPM TEXHUKHU
0€30I1aCHOCTH;

OIIK-2.3. TlpoBoAMT CTaHJapTHBIE OMNEpAlMM Ul OIpENeNeHUss XUMHUYECKOro u
(a3z0BOro coctaBa BEIIECTB U MaTEpUaIOB HAa UX OCHOBE;

OIIK-2.4. [IpoBOUT HCCIIEOBAaHUS CBOMCTB BELIECTB U MAaTEPHAIIOB C UCIIOJIb30BaHUEM
CEepUIHOT0 HAyYHOTO 000PYJ0BaHMUS;

- OIIK-3 CnocobGeH NpUMEHSATh PAcCUETHO-TEOPETHUECKHE METOJbl Ul H3Yy4eHUs
CBOICTB BELIECTB U MPOIECCOB C UX YYAaCTUEM C UCIOJIb30BaHUEM COBPEMEHHOMN BBIYMCIIUTENb-
HOW TEXHUKH, HHAMKATOPAMH TOCTH)KEHUS KOTOPOH ABIsSETCA:

OIIK-3.1. TIpuMeHsieT TeOpeTHYECKHE W IONySMIUPUYECKHE MOJENU TPH PEIICHUN
3aJa4 XUMUYECKOM HalpaBIeHHOCTH;

OIIK-3.2. Wcnonp3yeT CTaHIApTHOE MPOrpaMMHOE OOeCTieYeHHe NMPH pPEHICHUH 3aaad
XMUMHUYECKON HalpaBlIeHHOCTH;

- OIIK-4 CnocobeH miaHupoBaTh pabOThl XUMUYECKOW HAIlPaBIEHHOCTH, 00pabaThIBaTh
U UHTEPIPETHPOBATH MOJYYEHHBIE PE3yJbTaThl C MCIIOJb30BAaHHEM TEOPETUYECKHX 3HAHUHM U
MPAKTUYECKUX HAaBBIKOB PEIICHHS MaTEeMaTHMUeCKUX M (PU3UYECKHX 3ajad, UHAUKATOpaMH J0-
CTH>KEHHUS KOTOPOM SIBJIETCS:

OIIK-4.1. Hcnons3yer ©Oa30Bble 3HaHUS B O0JacTH MaTreMaTUKU M (GU3UKH TpH
IUITAHUPOBAHUU PAOOT XUMHUYECKOM HAaNPaBICHHOCTH;

OIIK-4.2. OO0OpabaTpiBaeT JaHHBIE C HCIIOJIB30BAHWEM CTAHJAPTHBIX CIOCOOOB
anMpPOKCUMAIIUHU YUCIIEHHBIX XapaKTePUCTHK;

OIIK-4.3. NHTepnipeTupyeT pe3yabTaThl XUMUYECKUX HAOIIOCHUNA C HCIOJIh30BAHUEM
($U3MUECKUX 3aKOHOB U MPEACTABICHUH;

- OIIK-5 CnocobeH MOHMMATh MPUHIMIBI PAaOOTHI COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH U HMCIIOJIb30BaTh WX IS PEIICHUs 3a/1a4 NpodecCHOHATBHON eSTeNbHOCTH, UH/IU-
KaTopaMM JJOCTH>KEHUSI KOTOPOH SIBIISETCS:
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OIIK-5.1. HNmeer HeoOXOAWMBIE 3HAaHHA B I[IUPOKOM CIIEKTPE COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOIOTUH;

OIIK-5.2. Cnocobern BbIOpaTh  HH()OPMAIMOHHYIO  TEXHOJOTHIO  aJCKBAaTHYIO
IIOCTaBJIEHHOW PpOoQecCHOHaIbHON 3a/1a4H;

OIIK 5.3. Bnameer HaBbIKAMH TIPUMEHEHHUS COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH JUIsl pelleHHs 3aa4 IpoPecCHOHAIbHOMN 1eATEIbHOCTH.

- OIIK-6 CriocobeH mpeACTaBisITh pe3ybTaThl CBOCH pabOThI B YCTHOM M MUCHMEHHOU
dopMe B COOTBETCTBMM C HOpPMaMH W MpaBWIaMH, HPUHATBIMH B IpPO(ECCHOHAIBHOM
c000111eCTBE, MHIUKATOPAMHU JOCTUKEHUSI KOTOPOH SIBISETCS:

OIIK-6.1. [IpeacrasnseT pe3yibTaThl padOThl B BUAC OTYETA 110 CTAHAAPTHOH GopMe Ha
PYCCKOM SI3BIKE;

OIIK-6-2. IIpencraBmsier uWHPOPMAIUIO XUMHUYECKOTO COJCPKAHHS C  Y4ETOM
TpeGoBaHuit OMOIMOTrpaduIecKoil KyIbTypHI,

OIIK-6.4. I'0OTOBUT mpe3eHTaluI0 MO0 TeMe paboThl M MPEACTaBIAET €€ Ha PYCCKOM U
aHTJIUMCKOM SI3BIKAX;

npogheccuonanbHbIX KoMnemeHyuli.

- IIK-4 CriocobeH pemate TEXHOJIOTUYECKHE 33a4H, TIOCTaBICHHBIE CIIEIHATUCTOM 00-
Jee BBICOKOW KBaIM(UKALMU, U BHIOUPATh TEXHUYECKUE CPEJICTBA U METObl UX HCIBITAHUH,
MHIAUKATOPaMH JIOCTHKEHUSI KOTOPOU ABJISETCS:

I1K-4.1. IIpoBOIUT MOUCK M CHCTEMATU3ALUI0 UHPOPMALUU AJIs BBIOOpa ONTUMAIbHBIX
METOJI0B U METOJIMK CUHTE3a U XapaKTepu3aluu (PyHKIIMOHAIBHOIO MaTepuasa (BELecTBa);

[1K-4.2. OcymecTBisieT noa00p BEIIECTB M BHIOOP ONTUMAJIBHBIX YCJIOBHM Ul CHHTE3a
(yHKIMOHAIBFHOTO MaTepuaa (BeIlecTBa);

[1K-4.3. TIpoBoaMT XapaKTepu3alUI0 MOJYyYEeHHOIo (YHKIIMOHAJIBHOIO MaTepuala
(BemecTBa) (PU3MKO-XMMUYECKHMU METOJAMH C HCIOJIB30BAaHHUEM THUIIOBOTO HAYYHOI'O
000pyaOBaHNUS;

- IK-5 CriocoGeH ocymiecTBIsATh KOHTPOJIb Ka4eCTBA ChIpbs, KOMIIOHEHTOB U BBIYyCKa-
€MOH MPOJYKIIMKA XUMHUYECKOT0 Ha3HAUYEHUs 0/l pPyKOBOACTBOM CHEIMAIMCTOB 00jiee BBICOKON
KBaJIM(DUKALMY, HHANKATOPAMH TIOCTHKEHUSI KOTOPOU SBIISETCS:

I1K-5.1. BriOupaer MeToAbl U CpeAcTBa KOHTPOJS KayecTBa, ChIPbs, KOMIIOHEHTOB U
BBIIIYCKA€MON  MPOAYKUMH XHUMHUYECKOTO HA3HA4YeHHs] Ha COOTBETCTBHE TpeOyemoi
HOPMAaTUBHOM TOKyMEHTaLUN;

[1K-5.2. BrmonHseT cTaHAapTHbIE ONEpali Ha THUMOBOM OOOpYIOBaHWUU IS
XapaKTEPUCTUKU CBIPBS, IPOMEKYTOYHON U KOHEUHOM NMPOILYKIIMU XUMUYECKOTO IIPOU3BOICTBA;

I1K-5.3. CocraBnsieT MPOTOKOJNBI HCIBITAHWH, OTYETHI O BBIOJHEHHOW paboTe o
3aJJaHHOH opme;

[1K-5.4. OcymiecTBisieT KOHTPOJIb TOYHOCTH AHAJIMTUYECKOTO OOOpYyJIOBaHHUS Ha
COOTBETCTBUE TPeOyeMOil HOpPMATUBHOM TOKYMEHTAIUH.

1.5 Mecrto npaktuku B cTpykrype OOII:

[Tpon3BosacTBEHHAs (TEXHOJOTMYECKas) TMpaKTHKAa OO0A3aTENIbHBIM BHJOM Y4YeOHBIX
3aHATUN OakanaBpa, HETOCPEICTBEHHO OPUEHTHUPOBAHHBIX Ha MOJy4YeHHE MpodeccroHalIbHbBIX
YMEHUH U ONbITa MPO(pECCUOHATBHON e TEIbHOCTH.

[IpousBoncTBeHHass (TeXHOJOTWYECKasi)) MpaKTUKa SBIsETCS O00S3aTeNbHON YacThiO
OCHOBHOHM o0OpazoBaTenbHOi mporpamMmel (OOII) Beicmiero o6pa3oBaHHs MO HaNpPaBICHUIO
noarotoBku 04.03.01 «Xumus» (ypoBeHb OakanaBpuaTa), BXOAWT B biok 2 — «IIpakTukm»:
b2.0.01(II).

Ona 6asupyercss Ha OucHUIUIMHAX Onoka bl, ABISsCh pe3ynbTaToM MPakTHYECKOIO
IPUMEHEHHU 3HaHUM no nucuuiuinHaM: «Heopranuueckas xumus», « AHaIUTHUYECKAs XUMUA»,
«Oprannueckass XuMHs», «XUMHUYeCKas TEXHOIOTUusA», «PU3ndeckue MeToJbl MCCIEJOBAHUS B
XUMHR», «Xpomarorpadudyeckue MeToAbl aHanu3ay, «OxpaHa TpyJa B XUMHUYECKHUX



1abopaTopusax», « XMMHUECKUE METOJIbI KOHTPOJIS KaueCTBa OOBEKTOB OKPYXKAIOIIEH Cpelbl» U

Ap.

1.6 Cnoco6 u ¢popma npoBegeHUsI NPAKTHKHU:

Cnoco0 npoBeaeHust
. CTalMOHapHasi;
. BEIE3IHAS.

(I)Oprl NMpoBE€ACHUS NNPAKTUKHA

. JUCKPETHO, IyTEeM BbIIEJICHUS B KaJCHAapHOM y4eOHOM rpaduke HempepbIBHOTO

nepuo/ia yueOHOro BpeMEHH JIJIsl JAaHHOTO BUA MPAKTHUKHU.

1.7 O6beM mpakTHKH: 00IIas TPYJAOEMKOCTh MPOU3BOACTBEHHON (TEXHOJIOTHYECKON)

MPAKTUKU COCTABIISET
6 3a4eTHBIX eaUHHII, 216 J.

2 CTPYKTYPA IPAKTUKHU U EE COJEP)KAHUE

[IpakTrka mpoBOIUTCS B 6 cemecTpe U 3aKaHYMBAETCS BHICTABICHHEM 3a4eTa C OL[CHKOM.

5 5
g E i
HaumeHnoBanue stamna 2 = 5 s
Ne NPaKTUKH/COICPIKAHKE ; § % S Busr pabor
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 6e3omacuoctu | (0,055) | (0,055) TIOJIIIMCH B )KypHaJIe
UHCTPYKTaXxa 1o
TEXHUKE O€30MaCHOCTH
2 OcHoBHOI1 210 - 210
(5,83) (5,83)
TexHoornueckas 196 - 196 Otuer
MPaKTHUKA Ha (5,444) (5,44) JlHeBHUK
TPEIIPUATHSIX T.
bnarosemieHcka u
AMypcko# obsacTu
COop dakTuyeckoro 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 oTyeTHON 2 - 2 Otuer
JTOKYMCHTAIIUU U (0,055) (0,055) JlHeBHUK
NOKJIaJa Ha VY CTHEIN TOKIaa
KOH(EpEHIHIO
3 3aKJII0YNTEIbHBIH 2 2 -

(0,055) | (0,055)
Kondepenmms 2 2 - VY CTHBIN 10K

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

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

3METOAUYECKHUE PEKOMEHJIAIINU (YKA3AHUA) JJISA CTYAEHTOB IIPU
HHPOXOXIEHUU ITPAKTUKHU

3a Mecsl 0 HPOBEAEHHUS IPOU3BOJICTBEHHOM (TEXHOJOTMYECKOM) MPAKTUKH MEXKAY
PYKOBOJUTENIEM OpraHM3alliy, Ha 0a3e KOTOpOoW MpoxoauT mpaktuka u pekropom ®I'BOY BO
COCTaBJISIETCSl U MOJIUCHIBAETCS JIOTOBOP U COBMECTHBIM pabouuii rpaduk (IjIaH) MpoBeIeHUs
npowusBojcTBeHHOU npakTuku (IIpunoxenue 4).

B Hauvane npou3BOJCTBEHHOW NMPAKTUKU CTYAEHTHI IPOXOJAT TEXHUKY O€30IacHOCTH B
XUMHUYECKHX JIA0OpaTOPHUSIX MPEINPHUSITHIA, TOTy4YaloT KOHCYIbTALMIO 110 MOATOTOBKE OTUETHOM
nokymeHTauuu (qHeBHUKa npakTuku ([Ipunoxenue 1), oruera ([Ipunokenue 2)) u 1o yyacturo
B KOH(pepeHnu. B Xoae MpakTUKU CTyACHTHI paboTaroT ¢ y4yeOHOH U Hay4dHOH JTUTEpaTypoil,
U3Yy4aloT pAaCCMOTPEHHbBIE Ha PAKTUKE BOIIPOCHI.

B xome mpou3BOACTBEHHOW MPAKTUKU CTYJEHT JAOJDKEH BBIMOIHUTH UHOUBUOYANbHOE
3a0anue (Ilpunoxkenne 3) MO M3YYCHHIO JEATEIBHOCTH OpraHM3alMu — 0a3bl TPAKTHKH,
IPOBECTH HEOOXOAMMBIE TEXHOJIOTUYECKHE pPACYeThl M BBIIBUTH OCHOBHBIE HAIPABICHUS
noBbIIIEeHUS 3()(PEKTUBHOCTH XUMUYECKOH 1eATeNTbHOCTH, 03HAKOMUTBLCS C BOIPOCAMHU OXPaHbI
Tpyda M OXpaHbl OKpyXkatouied cpenpl. MHIuBHOyanpHOE 3a/JlaHuUE coIylacyercs ¢
PYKOBOJUTENEM IPAKTUKHU OT OPTaHU3ALHH.

YacTh Npou3BOACTBEHHOM (TEXHOJOTUYECKOW) MPAKTUKU pean3yeTcsl KaK MpaKTHU4YecKas
noarotoBka. CTyIEeHT JOJDKEH U3Yy4uTh Ha3BaHHE NMPUOOPOB, U3MEPUTEILHOTO 000PYAOBaHUS,
YCTAaHOBOK XUMHYECKHX Ja00paTopuil OpraHu3aluy, OCBOUTh MIPUHIMIIBI U METO/IbI, JIS)KAIUE B
OCHOBE UX PaboThl, a TaK)XXe OTPadOTaTh YMEHUS SKCILTyaTallud HEOOXOIMMOro 000py 0BaHMS.
[Tpy poX0XK/IEHUU MPAKTUKW Ha MPEANPUATHH CTYJEHT OCYIIECTBISET KOHTaKTHYIO paldoTy ¢
PYKOBOJUTENEM OT OpraHM3allly MO0 OCHOBHBIM BHJIAM JIESTEBHOCTH J1TaOOpaTOPHH, OCBOCHHIO
npuOOpPOB, U3MEPUTEIHLHOTO 000PYIOBAHUS U YCTaHOBOK.

B paMkax MHIMBHUIYaTbHOTO 33JaHUS CTYAEHT MOAPOOHO M3y4yaeT OJHO M3 MPEANPHUITUI
IO TUIAHY:

e KpaTKasi UCTOPUYECKAsl CIIpaBKa

e CTPYKTYypa U KaJpOBbIi cOCTaB Jabopatopuu

e Ha3HAYECHME MPEANIPUATHSL, IPUMEHEHHSI TOTOBOM MPOyKIIUY;

e CBOMCTBA M KayeCTBO HCXOIHOTO CBIPbS, BCIIOMOIAaTEIbHBIX MAaTEPHAIIOB M TOTOBOTO
npoaykTa, TexHuueckue ycnosus, ['OCTrI, METOBI KOHTPOJIS;

e XMMH3M TIpOlecCa, BIMUSHHUE TEXHOJOTMYECKHX IMapaMeTpPOB Ha KAa4E€CTBO IOJy4aeMOil
IPOAYKIMH, MOJIEIb KHHETUKHU IIPOLECCA;

e TEXHOJIOTMYECKAsl CXeMa Ipoliecca, pexXuM paboTel 000pyI0BaHNUS;

 IPOTUBOIOXKAPHBIE MEPOIPHUATHS, MEPBl IO OXpaHE TPyZJa, BEHTUIALMS, OCBEILEHUE,
OTOIIJICHUE;

 ICTOUHUKHU CHA0>KEHUS SHEPTUeH, UCTIOIb30BaHNEe BTOPUUYHBIX PECYPCOB;

e ABTOMATH3MPOBAHHAS CHCTEMa yIPaBJICHU TEXHOJIOrHYeCKuM rporeccom /ACY TIT /.
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[IpumepHble 3afaHus HAa TPAKTHKY pPa3padaThIBAIOTCS PYKOBOAWUTENEM IPAKTHKH OT
Kadenpsl B COOTBETCTBUU CO CHEHM(PHUKON MPOU3BOACTBEHHON AEATEIHLHOCTU MPENNpUITHS,
OpraHu3alNK, YUPEKACHUS M 00JIaCTH aKKpEAUTAIMH Ja0opaTopuu:

1.  OcHoBHbIE (PU3UKO-XUMUYECKUE METObI, JIeXKAIle B OCHOBE JAESITEIbHOCTH XUMHUYECKUX
naboparopuit OAO «IIokpoBCKUI PYTHUKY.

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

3. IlpomsBoactBenHnas aestenbHOCTE OO0 «AMyparpoueHTp.

4.  Metonbl pusuko-xumudeckoro ananmza ®I'bY «CAC «AMypckasmy.

5. CrpykTypa, OCHOBHBIE 3a7aud U (YHKIMH AMYpPCKOTO TEPPUTOPHAIBLHOIO WHCTHUTYTa
crpoutenbHbIX u3bickanuii (Amyp TUCU3)

6.  «Jlaboparopuu KOHTPOJSI XUMUYECKUX U pusmueckux (axkropoB» OBY3 «lleHTp rurueHs
U 3MHJIEMUOJIOTUN B AMYpPCKO# 001acTuy.

7.  Ananutuueckue METO/IbI HCCIICIOBAHMS, MIPUMEHSAEMbIMHU B DKCHEepTHO-
KpuMuHanuctruaeckoM otaeine MO MB/I Poccun.

bazoii s mpoBenenuss npaktuku sasisiorcs npeanpuatus: OO0 «HIIT'D «Peruc»y,
ObY3 «llenTp rUrHEeHBl U OSNOUAEMHOJIOTUUM B AMypckod oOnactu», AMypcKuit
TEPPUTOPUAIbHBIA MHCTUTYT CTpOMTENbHBIX u3bickaHuil (AmypTUCU3), PI'BY «CAC
«Amypckas»»y, OO0 «AmyparponeHtpy, AkuuoHepHoe oo6mectBo «IlokpoBckuil pynHUK» U
1p. XUMHUYECKUE J1JaO0OpaTOpUK NPEAIPUITUH YKOMIUIEKTOBAHBI B COOTBETCTBUH C pealin3yeMoi
y4eOHOM M Hay4dyHOH TeMaTUKOW jadopaTopuii, BKIIOYAIOT B CEOS KOMIIBIOTEPHI, y4eOHO-
Hay4YHOE J1JabopaTOpHOE 000PYAOBaHNE U XUMUYECKHAE PEAKTUBBIL.

[lo OKOHYAHMIO MPAKTUKU CTYAEHT JOJDKEH MPEJOCTaBUTh PYKOBOAMUTENIO MPAKTUKU
nueBHuK ([Tpunoxenune 1) npaktuku u ortuer (IIpuinokeHue 2), COCTaBICHHBIA COTIACHO
3a[jaHuI0. 3alllMTa OTYeTa MPOBOAUTCA Ha UTOrOBOM KOH(epeHINH Mo MpakTuke. B 3akimoueHue
IPAKTUKKA PYKOBOJUTENb BBICTABIISIET 3a4€T C OLIEHKOW U O(OpPMIISET WUTOTOBBIM OTYET MO
MpaKTHUKE.

4 ®OPMbI OTYETHOCTH 11O ITPAKTUKE

Onenka 3HaHMN, YMEHMH, HaBBIKOB, XapakTepu3ywoolas 3Tanbl (HOPMUPOBAHMS
KOMIETEHIIUI MPOBOAUTCS B (pOpMeE TEKYIIEH U MPOMEXYTOUHOM aTTeCTaliu.

K KOHTpoiro TeKkyled YCIEBAEMOCTH OTHOCATCA IIPOBEPKAa PYKOBOAMTEIEM OT
OpEeNNpUsITHs 3HAHWN, YMEHUIl M HaBBIKOB OOYYalOUIMXCS MPU OLIEHKE OTIENIbHBIX 3TAloB
paboThl, (PUKCUPYEMBIX B JTHEBHHUKE.

[TpomexyTouHas arTecTalys IPOBOAUTCS B OpMe 3a4eTa ¢ OL[EHKOM C 1IeIbI0 BBISIBICHUS
COOTBETCTBUSl YPOBHSI TEOPETHMYECKHUX 3HAHUMU, NMPAKTMUECKUX YMEHHUH W HABBIKOB CTYJECHTOB
tpeboBanusim OOIT 04.03.01 «Xumus» mocie 3aBepIieHus MPaKTHKH.

[To pesymbraram mnpakTHKH cTyJAeHT cnaer order (IIpuimoxkeHune 2) M JHEBHHK B
nrcbMenHon ¢popme ([Ipunoxenue 1).

B X0/1e IpaKTUKKU CTYJEHT JOJKEH JIENaTh 3allUCH B JTHEBHUKE:!

- KpaTKoe oIucaHue padoT B 1a00paTOPUH COTIIACHO MOIYYEHHOMY 3aJaHHUIO;

- (haKTUYECKU MOJyYCHHBIE PE3YJIbTATHI B X0/1€ POXOXKICHUS TPAKTUKH;

- 3aKJIFOYEHHE CTYJIEHTA 10 PAKTHKE.

TpeGoBaHust K  COCTaBICHHIO  OTYeTa O  TPOXOXJIEHUH  MPOU3BOJCTBEHHOU
(TEXHOJOTUYECKOW) TPAKTUKHU

1. B xoJe NpakTUKU CTYJIEHT COCTABIsET UTOTOBBI MUCbMEHHBIN oTueT. Llens oryera —
M0KAa3aTh CTENEHb IMOJIHOTHI BHIIOJHEHUS CTYJJEHTOM IIPOrpaMMBbI U 3a/laHUi TPOU3BOJICTBEHHON
NPaKTUKU 10 PaboTe ¢ pa3InYHBIMU HCTOYHUKAMU UHPOPMALIUH.

2. O06bem ordera — 5-15 cTpanury 6e3 npuIokeHus. TaOJUIbI, CXEMBbI, THArPaMMBI, dep-
TEXH pa3MEIaTcs B NpuiIoKeHUH. CIHMCOK JTOKyMEHTOB, JIUTEPATypbl, HOPMATUBHBIX U WH-
CTPYKTHBHBIX MaT€pHaJIOB B OCHOBHOM 00bEM OTYETa HE BKIIIOYAIOTCH.

3. OTtuer 0 mpakTHKE TOJKEH COIEPKATh!




VH]MBUIyalbHOE 33/aHue Ha yueOHyto npaktuky (I[Ipunoxenue 3);

TUTYJIbHBIN JIUCT;

orjaBJieHue (Cojep kaHue);

OCHOBHYIO 4acTh (M3JI0KEHUE MaTepHalla o pa3zesiaM B COOTBETCTBUU C 3a/laHUEM);
IPWIOKEHUs (IIpU HAIMYUK);

CIIMCOK MCIIOJIb30BAHHBIX MCTOYHUKOB (HOPMAaTHBHbBIE JTOKYMEHTHI, CIIELUAJIbHAsS JIU-
TepaTypa 1 T.II.).

4. OT4eT 1o NpaKkTHKE TOJHKEH ObITh HAOpaH Ha KOMITBIOTEPE U MPABUIIBHO O(OPMIICH:

® B OIVIABJICHUM JIOJKHBI OBITh YKa3aHbI BCE pa3/ieibl U OJpa3eiibl OTYETAa U CTPAHULBL,
C KOTOPBIX OHU HAUYMHAOTCS;

® pazenbl U MoIpa3Aeibl OTYeTa TOJHKHBI OBITh COOTBETCTBEHHO BBIZCIICHBI B TEKCTE;

e o0si3aTeNbHA CIUIOLIHAS HyMEpalus CTPaHML, TaONMUI], PUCYHKOB U T.Jd., KOTOpas
JIOJDKHA COOTBETCTBOBATH OIJIABJICHUIO;

® OTYET OPOIIIOPYETCs B MAIKY.

[1o okOHYaHMIO PAKTUKU CTYIEHT CAAET PyKOBOJIUTENIO JHEBHUK, OTUET IO MPAKTUKE U
JieNlaeT yCTHBIN JOKJIaA 0 TeMe CBOel paboThl Ha OTUETHOM KOH(EepeHLnH.

[Ipu noaBeneHUH UTOTOB NMPAKTUKK IPUHUMAIOTCSI BO BHUMaHUE:!

- COOTBETCTBUE PE3yJIbTATOB PAKTUKU MHIUBUAYAILHOMY 3a/1aHUIO;

- CBOEBPEMEHHOCTD 3aI10JIHEHUS U C/IayM THEBHUKA I10 MPAKTHUKE;

- HHUIIMATUBHOCTh, TBOPYECKAsi aKTUBHOCTh U CAMOCTOSITEIbHOCTD CTYICHTA;

- IOJTHOTA ¥ KaYeCTBO JIOKJIAJa M0 pe3yIbTaTaM MPaKTUKU Ha UTOTOBOW KOH(EPEHIIHH.

ITo nToram mMpakTUKU PyKOBOJIUTENEM IIPAKTHKH BBICTABIISIETCS 3a4eT C OLCHKOM.

[To 3aBepuieHMIO MPAKTUKU OTYET cAaeTcsd Ha Kadenpy. PykoBoauTenb NpaKTHKU
poBEepseT M MOANUCHIBAET JHEBHUK, OTYET, MAAeT 3aKJIYEHUE O IIOJHOTE M KauecTBe
BBITMIOJTHEHUS] IPOrpaMMBbl M 3aJJaHUs [0 MPAKTHKE, a TaKKe BO3MOXKHOCTH JONYCKa K 3allUTe.
3amuTa OT4eTa MPOBOAMTCS B YCTAHOBJIEHHBIE CPOKHM IIOCIE YCTpaHEHMs 3aME4aHui
pYKOBOJUTEINS (€CIM TaKOBbIE UMEIOTCs ). PyKOBOAMTENh MPAKTUKHU MOCIIE IPOBEPKU JTHEBHUKOB,
OTYETOB, OOCYXJEHHs JIOKJIAZOB CTYJEHTOB Ha OTYETHOM KOH(EpPEeHLHH, C YYETOM OT3bIBa
PYKOBOJUTENS MPAKTUKU OT HPEINPUSITHS, BBHICTABISIET 3a4€T C OLIEHKOW M MHUIIET OTYET IO
IIPAKTHKE.

S IMJAKTHYECKHUE MATEPHUAJIBI J1JISI KOHTPOJISA (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHAJIA

5.1 OueHo4HbIe CPeICTBA, MOKA3ATEIH M KPUTEPUH OLIEHUBAHUS KOMIIETEHIU

HNupexce
KOMITe- Ouenounoe IHoka3zaTenun Kpurepun ouennBanus
CpeacTBo OLICHUBAHHS c(popMHPOBAHHOCTH KOMIIETEHLH I
TEHIIUH
OIlK-1 . BOITPOCHI HE PACKPBITHI,
Huszkui
OIIK-2 (HEYIORIETROPHTELHO) 00OHapy’KUBaeTCs CYIIECTBEHHOE
OIIK-3 Y P HETIOHMMAaHUe TPOOIEeMBI.
OIIK-4 UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUS
OIIK-5 OT TpeOOBaHUH K BEJACHUIO THEBHHUKA.
OIIK-6 JIlHEBHUK B wactHOCTH: paboTs! B 1abopaTopuu
YK-1 [ToporoBssilii COTJIACHO MOJIYYEHHOMY 3aJIaHUFO
YK-2 (YZOBJIETBOPUTENBHO) | OCBEIEHA JIUIIb YACTHYHO; JOMYIIEHbI
YK-3 OIMOKYU B (DAKTUIECKHU TTOJTYICHHBIX
[1K-4 pe3yiabTaTax B XOA€ MPOXOKICHUS
I1K-5 MIPAKTUKHU WJIM IIPU OTBETE HA
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JOINOJTHUTECIIBHBIC BOIIPOCHI;
OTCYTCTBYCT 3aKJIFOYCHUC CTYyACHTA I10
ITPAKTHUKE.

ba3oBsrii (xoporo)

OCHOBHBIC TpeOOBaHUs K JHEBHUKY U
€ro 3alluTe BBINOJIHEHbI, HO MPU 3TOM
JIONyLIEHbl HENOYEThI. B wacTHOCTH,
MMEIOTCSI HETOYHOCTHU B H3JI0KEHUU
MaTepuana; OTCYTCTBYET JIOTMYECKast
MIOCJIEIOBATEIBbHOCTh B CYX/ICHUSX; HE
BBIEp)KaH 00BEM paboT 3a JeHb
ONMCaHUsl B JIHEBHHUKE; HMEIOTCS
yoymeHuss B OoQOpMJICHMH,  Ha
JIOTIOJIHUTEJIbHBIE BOMPOCHI IPU 3AILUTE
JIaHbI HETIOJIHBIE OTBETHI.

Bricokwuii (0TIM4HO)

BBIIIOJIHEHBI ~ BCE  TpeOOBaHMS K
HAMCAaHUIO ¥  3allUTe JHEBHHKA:
omucaHbl paboTel B JabopaTopuu
COTJIACHO  MOJYYEHHOMY  3aJaHHIO;
U3JI0KECHBI (DAKTHYECKU TOJYYCHHBIC
pe3yabTaThl B XOJI€ TPOXOXKICHUS
NPaKTUKU; uMeeTcs TIOJTHOE
3aKIIOYCHUE CTYACHTa M0 TIPAKTHKE,
BblIJIepkaHa (hopMa BeJICHUS THEBHUKA,
coOmo/ieHpl TpeOOBaHMSI K BHEIIHEMY
opOpMIIEHHIO,  JITaHBl  TPaBUJIbHbBIE
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 CYIIECTBEHHOE
HEMOHUMaHue NpoOIeMbl,

IIpY OTBETE Ha 3alllUTEe OTYETA
00Hapy’K€HO HEMOHUMAaHUE CTYI€HTOM
OCHOBHOTO COJIEpXaHUs y4eOHOTO
MaTepHaa UK JOMyIeHbl
CYILLIECTBEHHBIE OIINOKH, KOTOPBIE
CTYJIEHT HE CMOT UCIIPABUTH IIPU
HaBOJSIIUX BOIIPOCaX MpernojaBaTelis
WM OTBET OTCYTCTBYET

[Toporossrii
(YIOBIETBOPUTEINBHO)

MMEIOTCS CYIIECTBEHHBIC OTCTYTUICHHSI
oT TpeboBaHU# K 0POPMIICHHIO OTYETA.
B yactHOCTH: paboThI B 1abopatopuu
COTJIACHO MOJYYEHHOMY 33JIaHUI0
OCBEIIeHA JIUIITb YaCTUYHO; TOMYTIIECHbI
OmMOKHY B (haKTUUYECKU TIOTYUEHHBIX
pe3yibTaTax B XOJ€ MPOXOKICHUS
MPaKTUKHU WIH NIPU OTBETE Ha
JIOTIOJTHUTETTLHBIE BOTIPOCH,

Ha 3al[uTe OTYETa OTBET MOJHBIN, HO
MIPU ITOM JIOMYIIIEHA CYIIeCTBCHHAs
OIIMOKA, WJIK HEIOJIHBINA, HECBA3HBII
OTBET

ba3oBblii (xopo1io)

OCHOBHBIE TPeOOBaHUSI K OTYETY M €ro
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3alUTE BBINOJHEHbl, HO IpPU 3TOM
JIONyLIEHbl HENOYETh. B wacTHOCTH,
MMEIOTCS HETOYHOCTHU B H3JIOKEHUU
MaTepuana; OTCYTCTBYET JIOTMYECKas
MIOCJIEIOBATEIBbHOCTh B CYXJICHUSX; HE
BBIJIEpXKAaH OO0BEM OTYETa; HMEIOTCA
yoyieHus: B opopmiIeHuH,

Ha 3alIUTe OTCYETa OTBET IOJHBIM U
MPaBUJIBLHBIN HA OCHOBAaHUM U3YYEHHBIX
3HAHUW U YMEHU; MaTepuan U3J10KEeH
B OIpeeIEHHON JIOTUYECKOMN
MIOCJIEI0BATEIbHOCTH, npu 3TOM
JIOTIYIIEHbl JBE-TPU HECYLIECTBEHHbIE
OIINOKH, UCIIpaBJICHHbIC no
TpeOOBaHUIO MIpenoaBaTes

Boicokuii (oTiIn4HO)

BBITIOJTHEHBI ~ BCE  TpeOOBaHHS K
HAIlUCAaHWIO W 3alldTe  OTdYera:
omucaHsl paboTel B JabopaTopHuH
COTJIaCHO  MOJYYEHHOMY  3a/IaHMIO;
U3JIOKEHBI (DaKTUYECKH ITOJTYICHHBIC
pe3yiabTaThl B  XOAE€ IPOXOXKICHUS
MIPaKTUKU; HMeEeTCs IIOJIHOE
3aKJIIOYEHUE CTYAEHTa 10 THPAKTHKE,
BBICp)KaHAa (QopMa BEIEHHUS OT4YeTa,
coOmrofieHpl TpeOOBaHMSI K BHEIIHEMY
odopmIieHuto,

Ha 3alldTe OT4YeTa OTBET MOJHBIN H
MpaBUJIbHBIN HA OCHOBaHUM M3YYEHHBIX
3HaHUM U YMEHHUH; MaTepuaj U3J10KEH
B OIIPENECIEHHON JIOTUYECKOH
MOCJIEIOBATEILHOCTH, JINTEPATYyPHBIM
SI3BIKOM; OTBET CAaMOCTOSITeIIbHBIN

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 MONHBIA M NpPaBUWIbHBIA Ha
OCHOBaHUM U3YYCHHBIX 3HAHUW U
YMEHUH;

- Marepuai HU3JI0KEH B OIpPEACIICHHON
JOTUYECKON  IOCIIENOBATEIBbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

- METOJAUKA HCCIENOBAHUS BBIIEPKA-
Ha, COOTBETCTBYET 3asBJIICHHOM TeMe

3a4TEHO
HCCIICIOBAHUS;
- OTBETHl Ha BOMNPOCHI MOKA3bIBAIOT
BIIQJICHUE CTYJEHTOM TEMOW U METO-
JIUKOM MCCIIeIOBAHMS,
IpH OSTOM MOTYT OBITh JOMYIICHBI
HECYIIECTBEHHBIE OIIHNOKH,
HCIIPABJICHHLIC 1o TpCGOBaHI/IIO
PYKOBOJMTEIIS
He 3auareno - Jlokymaa OTCYTCTBYET WJIM HEIMOIHBIM,
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HECBSI3HBII;
- OTBETHI Ha BOMPOCHI HEYJOBIETBOPHU-
TeJIbHBI WA OTCYTCTBYIOT;
JOKJIaJ TOJIHBIM, HO TpH 3alluTe
00Hapy»KEHO HEMOHWMaHHUE CTYJACHTOM
OCHOBHOTO COJIep)KaHUS pPaboOThl IO
3a5BJICHHOM TeM€ WM JIOIYyIICHBI
CYILLIECTBEHHbIE OIIMOKH B METOJUKE
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

- nmpoaeMOHCTpUpoBaad K03 duum-
eHT Cc(OPMHPOBAHHOCTH KOMIIe-
TeHuui Huxke 0,5

— HE BBINOJIHUJ HAMEUYEHHBIN 00beM

paboThl B COOTBETCTBUU € IPOrpPaMMOi

HPaKTUKY,;

— 00HapyXuJ ciadble TEOpeTUYECKHe

3HaHUsl, HEYyMEHUE UX MPUMEHSATh IS

peanu3aluy IpakTUYEeCKUX 3a7ad;

—IPOJIEMOHCTPUPOBAI HEJOCTATOYHO

BBICOKUI ypOBEHb 00LIeH U

po(hecCuOHANBHON KYJIbTYPBI,

HapyIajl ’TUYECKUE HOPMBI [TOBEACHHUS

U TpaBWJIa BHYTPEHHETO pacropsKa

OpraHu3zanum — 0a3bl MPaKTHKH;

— HE yMEeeT aHaIU3UPOBATh PE3YJIbTaThl

HCCIIEI0BATENbCKON IEATENBHOCTH;

— BO BpeMs IPOXOKICHUS IPAKTUKU

HEOJIHOKPAaTHO MPOSBIISII

HEAMCUMITTIMHUPOBAHHOCTD WU

HU3KYIO aKTUBHOCTb (HE ABJISJICS HA

KOHCYJIbTAllUH; HE MPEAbSBIISI

PYKOBOJUTEIO OTYETHOCTD 110 3Tanam

paloThI B HA3HAYEHHBIN CPOK);

— OTCYTCTBOBaJ Ha 0a3ze MPaKTUKU Oe3

YBaKUTEIbHOW MPUYHHBI,

— HE cJlall B yCTaHOBJIEHHBIE CPOKU

OTUYETHYIO IOKYMEHTAIIHIO;

— HE MpeA0CTaBUII JIOKJIal Ha OTYETHOM

KOH(EpeHIIMH WJIH NMPEA0CTaBUII

JIOKJIaJl, HE COOTBETCTBYIOIIMM

KPUTEPHSIM.

3
«YAOBJICTBOPUTECIIBHO»
uaiu
«3a4YTCHO»

- NPOAEMOHCTPHPOBAa KO0 Puuu-
eHT C(HOPMUPOBAHHOCTH KOMIIe-
Tenuui ot 0,5 mo 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 Puuu-
eHT Cc(GOPMHPOBAHHOCTH KOMIIe-
Tenuui ot 0,6 mo 0,69

— BBITOJHUI B CPOK BECh 00beM

paboThl, TpedyeMbIil TporpaMmoit

MIPaKTUKH;

— YMEET ONpeneisITh 3a1a4u

MCCIIEZIOBAHUS M CITIOCOOBI X PEIICHUS,

— TPOSIBIISIET HHULIMATHUBY B paboTe, HO

IIPU 3TOM B OTAEJIbHBIX CIIy4asiX

JIOIYCKaeT He3HAYUTEIbHbIC OIINOKHY,;

— BJIQJICET TEOPETUUECKUMU 3HAHUSIMHU,

HO JIOITyCKAaeT HETOYHOCTH

5
«OTIUYIHO»
uiau
«3a4YTCHO»

- mpoaeMoOHCTpUpoBaa ko3¢ duun-
eHT Cc(OPMHPOBAHHOCTH KOMIIe-
Tenuuii ot 0,7 1o 1

— BBIMIOJIHWJI B CPOK U Ha BBICOKOM

YPOBHE BeCh 00bEM pabOTHI,

TpeOyeMblii MPOrpaMMOi MPaKTHKH;

— BJIQJIEET TEOPETUUECKUMU 3HAHUSAMU

Ha BBICOKOM YPOBHE;

— yMEEeT NPaBUIbHO ONPEAEIATh U

3¢ ()EKTUBHO OCYIIECTBIISTH IEJIU U

3aJlauM UCCIIEI0BAHNUS;

— MPOSBIISIET B paboTe

CaMOCTOSITENIBHOCTD, TBOPUYECKUI

MOJIX0/1, BBICOKMI ypOBEHb 001IeH 1

npodeCCUOHATLHON KYJIbTYPHI,

IIyHKTYaJbHOCTB;

— 3aM0JIHSAET JHEBHUK CBOEBPEMEHHO U
MOJIHO, TPEJCTaBIsIET JOCTOBEPHBIE
pE3YIbTATHI.

5.2 [IpoMe:kyTOUHAsSI aTTECTAIUS CTY€HTOB MO MPAKTHKE
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IIpomexyTOouHast arrecTanys sBISIETCS NPOBEPKON BCEX 3HAHUM, HAaBBIKOB M YMEHHMU
CTYACHTOB, NPUOOPETEHHBIX B MPOLIECCE MPOXOXKAECHUS MPAKTUKU. POPMON MPOMEKYTOUHOM
aTTECTALUU [0 ITPAKTUKE SIBJISETCS 3a4ET C OLCHKOM.

JUid oneHWBaHUS PE3YJIbTAaTOB IPOXOXKIEHUS NPAKTUKUA IPUMEHSETCS CIECIyIOLINe
KPUTEPUU OLICHUBAHUS.

O1eHKa 2 «HEYJOBICTBOPUTEIILHOY MU «HE 3aU4TCHO BBICTABISACTCS CTYJICHTY, €CIH:
®  IPOAEMOHCTPUPOBAT KO3 (HUIHEHT cHOPMUPOBAHHOCTH KOMIETeHINH HIbKe 0,5
— HE BBIITOJHUJI HAMEYEHHBII 00beM paboThl B COOTBETCTBUU C POTPAMMON IPAKTHKH;
— oOHapyxwun ciabble TEOpeTUYECKHE 3HAHMS, HEYMEHHE HX MPUMEHATH Uil peau3aluu
IPAaKTUYECKUX 3371a4;
—TPOJIEMOHCTPUPOBAJ HEOCTATOUYHO BHICOKHH YPOBEHB 00IIeH 1 MPo(eCCHOHATBHOM KYJIbTYPHI,
Hapylajga 3TUYECKHE HOPMbI TOBEAEHUS M IpaBUja BHYTPEHHEIO PACHOpPSIKa OpraHU3allUd —
0a3bl IPAKTUKY;
— HE YMeeT aHAJIM3UPOBATh PE3yJIbTaThl HCCIIEI0BATENbCKOM NEATEIbHOCTH;
— BO BpeMs MPOXOXKIEHHs MPAKTUKH HEOJHOKPATHO MPOSBISUT HEAMCHUILUTMHUPOBAHHOCTD HITH
HU3KYI0 aKTUBHOCTb (HE SIBJISLJICS HA KOHCYJIbTAllMU; HE MPEIbSIBII PYKOBOAUTENIO OTYETHOCTD
10 3TanaM padoThl B HA3HAYEHHBIN CPOK);
— OTCYTCTBOBAJI Ha 6a3e NPaKTUKU 0€3 YBaXKUTEIbHON PUYMHBI;
— HE ClIaJl B YCTAaHOBJICHHBIE CPOKU OTYETHYIO JJOKYMEHTALUIO;
— HEe MpeloCTaBWJl JOKJIaJ Ha OTYETHOM KOH(EepeHUMH WIM NPeAOoCTaBWI JOKJIal, He
COOTBETCTBYIOIINN KPUTEPHUSIM.
OreHka 3 «yJIOBJETBOPUTEIBHO» WU «3aYTEHO BBICTABISACTCS CTYJICHTY, €CIIU:
® TIPOJAEMOHCTpUpOBaI KO3 dUUeHT copmupoBanHoCTH KomneTeHui ot 0,5 mo 0,59
— BBIIIOJIHUJI BeCh 00beM paboThl, TpeOyeMblil TPOrpaMMO MPaKTHKHY;
— HE BCeT/Ja IEMOHCTPUPYET YMEHHE IPUMEHSITh TEOPETHUECKIE 3HAHUS HAa IPAKTUKE;
— JIONYCKAaeT OMIMOKH B IJIAHUPOBAHUU M NIPOBEACHUH HCCIIEI0BATEIbCKON NeSTEIbHOCTH;
— HE IPOSIBIIAET NHUIMATUBBI IPU PEILICHUH HCCIe10BaTebCKUX 3a/1a4
OneHka 4 «XOpolIo» WU «3a4TE€HO BBICTABISETCS CTYJIEHTY, €CIIU:
® TpoaeMOHCTpUpOBa K03 duimeHT chopmupoBanHocTy komnerenmwii ot 0,6 1o 0,69
— BBINOJIHUJ B CPOK BECh 00BEM paboThl, TpeOyeMbIi IPOrpaMMOi MPAKTUKH;
— YMEeT OIpeaeNsaTh 3a/Jaul UCCIEeJOBaHU U CIIOCOOBI UX PEILIECHHUS;
— TPOSIBIISIET WHUIMATUBY B paboTe, HO TPU OSTOM B OTICIBHBIX CIydasX JIOMyCKaeT
HE3HAYUTEIIbHbIE OIIUOKH;
— BIIQJICET TEOPETUIECKUMU 3HAHUSMH, HO JIOITYCKAeT HETOYHOCTH
O1eHKa 5 «OTIMYHOY» WM «3aYTEHO BBICTABJIAETCS CTYJIEHTY, €CIH:
® TIPOJIEMOHCTPHPOBAT KO PHULIKEHT chopMUpoBaHHOCTH KomreTeHuui ot 0,7 1o 1
— BBITIOJIHWJI B CPOK W Ha BBICOKOM YPOBHE BECh 00BEM pabOTHI, TPEOyEeMBIH MPOrpamMMoit
NPaKTUKH;
— BJIaJIeeT TEOPETUICCKUMH 3HAHUSMH Ha BHICOKOM YPOBHE;
— YMEET MPaBUIIbHO ONpenensTh U 3()(HEKTUBHO OCYIIECTBIATH LI U 33J]a4i UCCIIE0BAHUS,
— TposIBISET B paboTe CaMOCTOSITEIbHOCTh, TBOPUYECKUH TMOIXO0/, BHICOKUN YpPOBEHb OOIIEH U
npodeCCHOHATBHON KYJIbTYPbI, IyHKTYaJIbHOCTb;
— 3aIOJIHSET JHEBHUK CBOCBPEMEHHO U TIOJTHO, MIPEJICTABIISIET IOCTOBEPHBIE PE3YIbTATHI.

OIEHOYHBIE CPEJACTBA IJIs1 IPOBEPKH YPOBHA COOPMUHUPOBAH-
HOCTH KOMIETEHIUMA, YK-1, YK-2, YK-3, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-
5, IIK-4, IIK-5.

TecTbl cofepkaT cleayoIue TUIIbI 3aJaHuH
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3 Bec PesyabTaT onennBanus (0a/bl,
Tun 3aganusa 3:;:::; 3aJaHus MOJIyYeHHbIE 32 BbINOJIHEeHHE 3a1aHust /
(0amn) XapaKTepUCTHKA NPABWIBHOCTH 0TBETA)
3aJIaHusl 3aKPBITOTO 1,2, 3 1 Gaut 1 6 - monHOE MpaBwIbHOE cooTBeTCTBHE; 0
THUTIA C BBIOOPOM 0 - ocTanbHbBIC CITydan
OJIHOTO MPABUIILHOTO
(1u3z4)
3aJIaHusl 3aKPBITOTO 4.5 1 Gaut 1 6 - monHOE MpaBwIbHOE cooTBeTCTBHE; 0
THUTIA C BBIOOPOM 0 - ocTanbHbBIC CITy4an
OJIHOTO MPABUIILHOTO
OTBETA 110 CXEME:
«BEPHOY»/ «HEBEPHO»
3aJIaHus 3aKPBITOTO 6,7 2 Gama 2 0 — TONHOE TMPaBUIBHOE COOTBETCTBUC
THIIa C BEIOOPOM (mocnmeoBaTeNIbHOCTh ~ BapUAHTOB  OTBETA
HECKOJIbKUX MOKeT ObITh J1000H); 1 6 — ecnu gomyiieHa
MIPaBUJILHBIX OTBETOB oaHa omubka / OTBET IPaBUIIBHBIA, HO HE
(3 u3 6) noJHbIi; 0 0 — ocTabHbIC CITyYan
3aJIaHusl 3aKPBITOTO 8,9 2 Oaia 2 0 — MOJHOE MPaBUIBLHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBJICHUE — ecnM JomylieHa ojHa omuOka / OTBeT
coorBercTBus (4 Ha 4) npaBWIbHBIA, HO He mnomHbld; 0 06 -—
OCTaJIbHBIC CITYYaH
3aJIaHHE 3aKPBITOTO 10, 11 2 Oaa 2 0 — MOJHOE MPaBHIBLHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBJICHUE — ecnM JomylieHa ojHa omuOka / OTBeT
MOCJIEOBATEIbHOCTH npaBWIbHBIA, HO He mnomHbld; 0 06 -—
OCTaJIbHBIC CITyYaH
3aJIaHus OTKPBITOTO 12,13 3 baya 3 6 — moyHOE TIpaBWIIbHOE cooTBeTcTBHE; 0 O
THUTIA C KPATKUM — OCTaJIbHBIE CITyYau.
OTBETOM
3a/1aHUSI OTKPBITOTO 14, 15 S6ammoB |5 6 — moOTHOE MPaBUIBLHOE COOTBETCTBHE;
THUIIA C Pa3BEPHYTHIM €CIIM JIOMYIICHa OJlHA OIIMOKa/HETOYHOCTH /
OTBETOM OTBET MPABUIBHBIN, HO HE TOJHBIN - 3 Oanna;
€CITH JIOMYIIIEHO OoJiee OHOM OMOKH / OTBET
HenpaBWwibHbI |/ oTBeT otcyrcTByer — 0
0aJIoB

dopmupyeMasi KOMIETeHIMUS

NuaukaTopsl chopMHUPOBAHHOCTH KOMIIETEHIIUH

VYK-1 CnocoGeH ocyIecTBIATh MOKCK,
KpUTHYECKUM  aHaJIW3 W CHHTE3
UHpOpPMAaLIUU, TPUMEHSITh CUCTEMHBIN
MOJIXOJ I PEIICHUs IOCTaBJIEHHBIX
3a7a4, WHIUKATOpaMU JOCTH)KEHHUS
KOTOpPOU SIBJIETCS:

VK-1.1. AnanusupyeT 3aaady, BblIeNss ee 0a30Bble
COCTaBJISIFOLIHE;

VK-1.2. Onpeznensier, MHTEPHPETHUPYET U PAHXKUPYET
uH(popMalLrio, TpedyeMyto JUIsl pellieHus OCTaBICHHON
3ajauy;

VYK-1.3. OcymectBiseT TOWCK HWHMOOpPMAINANA  JIS
pelIeHHs MOCTaBICHHON 3aJa4yll MO Pa3IMYHBIM TUIIAM
3aIlpOCOB;

VYK-1.4. Ilpu o6paboTke nHGOpMAIUK OTINYAET (HAKTHI
OT MHEHUH, UWHTEpIpeTaluii, OLEHOK, (OpMUpPYET
COOCTBEHHBIE MHEHHUS U CYXICHUS, apryMEHTHUpPYET
CBOM BBIBOJBI M TOUYKY 3pEHHUS, B TOM 4HCIE C
npuMeHeHreM (UII0CO(CKOro MOHITUHHOTO anmapara;
YK-1.5. PaccmarpuBaer W mpemaraet BO3MOXKHBIE
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BApHUAHTHEI PCIICHUA ITOCTaBJICHHOM 3aJadyl, OLCHHBasi1
X JOCTOMHCTBA N HCJOCTATKHU,

3aodanue 1. Bam mocraBneHa 3afgada «OnpenenuTbh UCTOYHMK 3arpsi3HEHUS BOJOEMa HMOHAMH
xene3a (III)». Kakoit u3 mepeuHei Jydile BCEro OTpakaeT 0a30BBIC COCTABIISIONIUE 3TOM
AHAIUTUYECKON 3a1aun’?

1) Kynuth 10poroi CieKTpoMeTp, B3Th MPOOBI [0 BCEMY BOJIOEMY, HAITUCATh CTAThIO.

2) a) IlpoBecTd KONMYECCTBEHHBIH aHAIW3 cojaepkaHus Fe*' B Boje B pasHBIX TOUKax; 0)
[IpoBecTn aHanM3 BO3MOXKHBIX HCTOYHUKOB (IPOMCTOKH, TIpyHTOBble BOnbl) Ha Fe*'; B)
CpaBHUTH TMONTY4YEHHbIE JaHHBIC (BKIIIOYash BO3MOKHBIE INPUMECH-MApPKEpPbl) U YCTAaHOBUTH
KOPPEJSLHIO.

3) CpaBHHTSH IIBET BOBI C 3TATIOHOM, H3MEPHUTh PH, c/ienaTh BHIBOA HAa OCHOBE JIUTEPATYPHI.

4) TIpoBecTr OMH aHAIN3 B IICHTPE BOJOEMA M HA OCHOBE PE3yJIbTaTa BBIIIBUHYTh THIIOTE3Y.
Otger: 2

3aoanue 2. /[na yemanoenenus ganvcuguxayuu monoka (pazbasnenue 000t) 8am HeoOX00UMO
8bl0pamsy Haubonee uH@opmamueHvlil nokazamenv. Kax evi npoparnscupyeme npeonodceHHy0
uHgopmayuro no cmeneHu eé GadcHocmu 01 peuleHus 3adavu (om Haubolee K HauMeHee
8aicHol)?

A) JlaHHBIC O IPOU3BOAMTENE MOJIOKA.

b) PedepencHple 3HaYeHHS IUIOTHOCTH, DJIEKTPOIPOBOAHOCTH WIIM COJCPKAHUS JIAKTO3BI B
HATypaJbHOM MOJIOKE.

B) Pesynbrarel m3mepeHHsi BBIOPAaHHOTO (H3UKO-XMMHUYECKOTO ITOKAa3aTelsi B HCCIEILyeMOM
npooe.

I') CroumocTh aHanu3za.

HA,B,B, T

2)5,B, A, T

3)B, I, B, A

4H)T,A BB

Ortger: 2

3a0anue 3. Ilpu mumposanuu crabou KUCIOmMbl CUTbHLIM OCHOBAHUEM 6bl CMOJKHYIUCL C
PazmMulmot mouKkou sKeusaieHmuocmu. Paccmampueas eapuanmul pewienus, vl oyerHusaeme
00CMOuUHCM8a U HeOOCMAMKU Memood NOMEeHYUOMEMPUYECKO20 MUMPOBAHUSL  BMECMO
suzyanbHol uHouxkayuu. Kaxou 6v1600 signsemcs naubonee 060CHOBAHHBIM?

1) Oro Bceraa nyuinuii BEIOOP, TaK KaK OH CaMblil COBPEMEHHBIH.

2) D10 Oecnoie3Ho, Tak KaK yCIOKHSET aHaH3.

3) JIoCTOMHCTBO: METO/]] MO3BOJISIET TOYHO OMPENSIUTh TOYKY SKBHBAJICHTHOCTH MO CKauky PH,
HE 3aBUCS OT IBera pactBopa. Henmocratok: TpeOyer Hamuuusa pPH-meTpa, KaauOpoBKH
AIIEKTPOIOB U 00Jiee [UTUTEILHOTO BPEMEHH.

4) Ero riaBHBIN HEZOCTATOK — OH HE ONKCaH B yYEOHHKE.

Otgert: 3

3aoanue 4. Ymeepocoenue: «/[ns noucka opuyuanrvHou, 8aruOUpoOBaAHHOU MemoOuKy AHAIU3A
ben3(a)nupena 6 nousax Haubdonee 3pHexmusHbIM MUNOM 3aNPOCA 8 CNEYUATUZUPOBAHHOL Da3e
odannwix 6yoem "sxonoeusn + 3acpsazuenue + 300posve’y.

1) BepHo.

2) HerepHo.

Ortger: 2
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3aoanue 5. Ymeepoicoenue: « @pazvl 6 omueme. "llpubop evioan 3nauenue 10.5 me/n" (@axm) u
"Omo 3nauenue sensiemcs onacho evicokum' (Mnmepnpemayus/Oyenka) — OemMOHCMpupyom
KOppeKmHuoe pazoeieHue uHGopmayuy.

1) BepHo.

2) HesepHo.

Otger: 1

3aoanue 6. Bvl nonyuunu omuem om Koaneeu o codepoiicanuu ceunya 6 npooax. Kaxue TPU
IIeMeHma u3 CRUCKA AGIAIOMCA UHMEPNPeMAayuamu Uil OYeHKAMU, a He 20NbIMU akxmamu?

1) «ITomy4yeHHbIC TaHHBIC CBUICTEIBCTBYIOT O CHIIBHOM TEXHOTCHHOM BIIMSHUH

2) «Konnenrpanus cBuHna B mpode Nel cocraBuna 2.3+0.2 ITIK.»

3) «CuTtyaruo MOXXHO OXapaKTepH30BaTh KaK KPUTHYECKYIO.»

4) «BeposiTHO, HCTOYHUKOM SIBJISIETCS OJTM3JIeKAIIee aBTOMOOMIIBHOE IIIOCCE. )

5) «3mMepeHus MPOBOIUIUCH METOIOM aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHH.»

6) «MaccoBast konteHTpanus coctauia 0.05 mr/m.»
Ortser: 1,3,4

3aodanue 1. Ileped eamu cmoum 3a0aua 6vlOpamv Memoo OJisl CepUliHo20 ONnpeodeneHus
mukpoxoruwecms meou (Cu?') 6 npupoonou eoode. Qyenusas 603MONCHbIE BAPUAHMDI, KAKUE
TPU ¢axmopa sasnsaiomcs KiouesbiMu Ol CPABHEHUs UX OOCMOUHCME U He0OCmAamKo8 8
O0anHOM Koumekcme?

1) Ipenen oOHApYKEHUST METO/IA.

2) CeJeKTUBHOCTh METO/Ia B IPUCYTCTBUU pyrux uoHos (Fe**, Zn?").

3) LIBeT peakTHBOB, UCIIOIB3YEMBIX B METO/IC.

4) TpormyckHasi CTOCOOHOCTD (CKOPOCTh aHAIM3a OTHOM ITPOOHI).

5) TTomynApHOCTH METO/IA B COIIMATBHBIX CETSX.

6) JInuHbIe MPEANOYTCHUS PYKOBOAUTEINS TIpakTHKK 20-7IeTHEH JaBHOCTH.

Ortsert: 1,2,4

3a0anue 8. Ycmanosume coomeemcmeue mexncoy Munom UHGOPMAYUOHHO20 3anpoca OJisl
peulenus aHarumu4eckou 3a0auu u Hauboaee NOOXOOAWUM UCOYHUKOM UHPOPpMAYUU.
Tun 3ampoca Hcrounuk nndopmanuu

1. Heob6xomumo  wHaWith  odunuansayto, A. Coopuuk "IIHJ @&" (Denepanbubie

IOPUJINYECKH 3HAUUMYI0 METOJUKY aHaJIn3a HopMbl), ['OCT, wMmeronuyeckue yKazaHUsS
Pocrniotpebnanzopa.

2. TpeOyercs noHATh TeopeTnueckue ocHOBbl b. Hayunble 0030pbl B pereH3UpyeMbIX

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

BOXX-MC/MC). Chromatography A", "AHaJIMTHKAa U
KOHTpPOJIB").

3. HyxHbpl cBexue (3a TOCIETHHNA TON)
UCCIIEIOBATEIbCKUE JAaHHBIE 10 HOBOW TPYyIIIe
3arpsA3HUTEIICH.

4. Tpebyercs omnepaTUBHO HaWTH (QU3UKO-
XUMHYECKHE KOHCTaHTBI (KOHCTaHTBI
YCTOWYUBOCTH, JUTHHBI BOJTH).

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

B. Ba3wsl nmanHbIX Hay4HbIX crateit (Scopus,
Web of Science, PUHII) ¢ punbTpom mo gare

I'. CpaBoYHMKHA MO AHATUTHYECKOW XUMHH
(Hanmpumep, cipaBouHUK Jlypbe), 6a3bl JaHHBIX
xumuueckux Bemiects (PubChem).

3aoanue 9. Ycmanosume coomeemcmeue Meofcdy OMAanom  aHAIUMUYecKou 3a0adu u
CUCMEMHBIM 06120171614@/14, KOmopoe Ha HeM 8blNOJIHAEemCA.

DTan pelieHuss aHAUTUTUYECKON 3a7a4u

Cucremuoe aeiictue / PaccmarpuBaeMblit
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BapHaHT

1. Brigenenue 6a3oBbIX cocTaBisAonmx A. JlekoMmmosumus Ha MoJ3ajaud: OLEHKa

3aiauu "lIpoBecTu BaMan0 METOIUKH". MPAaBWIBHOCTH, MPELU3UOHHOCTH, Ipeaena
OOHapyIKEeHUsI, INHEHHOCTH U 1. |

2. Ilouck u ot60p MHPOpPMAITUT b. Kpuruueckoe cpaBHEHHE HECKOJIBKHUX
BAIMJUPOBAHHBIX ~ METOAMK M3  Pa3HbIX
MCTOYHHKOB.

3. OneHKa BO3MOKHBIX BAPHAHTOB PEIICHUS B. B3BemmuBanue «3a» 1 «IIpOTHB»: HaIIpUMep,
BbIOOp Mexny ¢dotomerpueir u AAC 1o
KPUTEPUIM CTOMMOCTH, TOYHOCTH,
JOCTYITHOCTH.

4. ®opMUpOBaHUE BBIBOJIOB I'. AprymeHTanuss Ha OCHOBE 0OpaOOTaHHBIX

JAHHBIX, OT/CJICHHE YCTAHOBJICHHBIX (aKTOB
OT MPEATOIOKCHHIHA.
Ortset: 1-A, 2-b, 3-B, 4-T

3adanue 10. Boccmanosume n02uueckyrd NocCiedo8amenbHOCmb CUCIEMHO20 N00X00d K
peuwtenuto  3a0aqu. «OOBACHUMb  paACXodcOeHUue MedxHcoy pe3yIbmamamy  napauiebHbixX
onpeoeneHull, NOJIY4eHHbIX 08YMS IAOOPAHMAMUY.

1) ITpoBepuTh KCXOAHBIC TaHHBIC U PACUYETHI.

2) BoIgBUHYTH TUIOTE3bI (pa3Has TEXHUKA 0TOOpa alMKBOT, pa3jinuue B HACTPOIKe mpuoOopa,
YEIIOBEUECKHUH (PaKTop).

3) ChopmynupoBaTh MpodIeMy: HATUUUE CTATUCTUYCCKU 3HAYMMOTO PACXOXKICHUSL.

4) TIpoBecTH SKCHEPHUMEHT JUIS IMPOBEPKH TUIOTE3 (HAIPUMEP, COBMECTHOE BBIMOJHCHUE
aHaIn3a).

5) Cnenath BbIBOJ 0 HarboJIee BEPOSATHON MPUUYMHE U IPEATI0KUTH KOPPEKTUPYIOIIUE CHCTBHS.
Otger: 3) —>1) »2) — 4) — 5)

3aoanue 11. Yemanosume npasunvHyto nociedosamenbHocms pabomuvl ¢ ungopmayuel npu
n0020Mo8Ke 3aKI0UeHUs N0 AHAIU3Y.

1) CpaBHuTh (hakTHuUeckue AaHHbIe ¢ HopMaTuBHbIME 3HaueHusiMU ([TIK, TOCT).

2) OtdunbTpoBaTh W CHCTEMATH3UPOBATh TOJBKO (DaKTHUECKHE MaHHbIC (IHQPBI, YCIOBHS
IIPOBEJICHUS aHAJIN34).

3) ChopMyTupoBaTh OIIEHOYHBIE CYXKICHUS («HOPMay, KIPEBBIIICHHUEY, «BHICOKHIA PUCKY).

4) TToaxpenuTh KaKI0e CYyKICHHE apryMEHTaM1 U3 11.4.

5) Otnmenuth B wucxomHom otdere (aktel ("comepkanue = X") OT ykKe HMMEIOIIUXCS
WHTEpIPETALMI aBTOpa OTYETA.

OtBet: 5) — 2) > 1) — 3) —» 4)

3aoanue 12. 3adaua: «Ilooobpams memoo 011 KauecmeeHH020 0OHapyscerus uoros xiopa (CI)
6 pacmeopey. Hazoeume ooun aumanumuueckuii memoo 011 HNOUCKA NOOpOOHOCMEU 8
Jqumepamype.

OTBeT: apreHTOMeTpus

3aoanue 13. Ilpu evibope medncoy mumpumempudeckum u GHomomempuseckum memooom
onpeodenenHus KOMNOHEHMA 8aM BadXCHO, 4MoObl Memoo Obll OblcmpbiM, HO He mpebosal
00po2o20 obopyodosanus. Kaxoe ocnoenoe oocmouncmeo smoco memooa?

OTBeT: CTOUMOCTh 00OPYIOBAaHUS

3adanue 14. Bam npedcmasieHnvl 06a ppazmeHma mexcma no umoz2am auaiu3a 00bl.
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Tekct A: «Mbl HalIM KaKylO-TO rajocth B Boge. E€ Tam muoro. Beem Oyner mioxo. S 3to
YYBCTBYIO.»

Tekct b: «Ilo nanabim UCIT-MC ananu3za, konunentpaius kaamus (Cd) cocrasmia 0.003 mr/n
npu [TJIK 0.001 mr/n. Ipessimenue [TJK B 3 pa3a 3adgukcupoBano B Touke oTO0opa NeS.»
3a0anue: 1) Ilposedume Kpumuueckuil aHaiu3, 6vl0eIU8 @aKkmol, MHEHUs, OYEHKU U
unmepnpemayuu 8 Kadxicoom mexcme. 2) Cehopmupyiime coOCcmeeHHOe apeyMeHmupo8aHHoe
CyJHcoeHue 0 mom, Kakou meKcm npeocmasiiem npogeccuoHanrbHyo UHGOPMAyuio u nouemy.

Ortger:
1. Tekcr A: He comepxut ¢paktoB. «Kakyro-To TamocTh» — HEONpEIeIeHHOE MHEHHE.
«MHOro» — CyOBeKTHBHas OlleHKa 0e3 Kkputepus. «bymer II0OXo» — 3MOIMOHAIbHAS

uHTepnpeTanus. «4yBCTBYI0» — yKa3zaHHe Ha HEOOBEKTUBHOCTb.

2. Tekcr b: ®akrer: konnentparus Cd = 0.003 mr/i, ITJIK = 0.001 mr/i, Touka or6opa Ne5.
Wntepnperauus/Ouenka: «IIpespimenne ITJAK B 3 pa3za» — 3T0 oOlEHKAa, HO CTpOro
BBbITEKAIOIIasi U3 CPAaBHEHUS ABYX (PAKTOB U IOTOMY apI'yMEHTUPOBaHHAsI.

3. Cyxnenue: llpodeccuonansuyro uHpopmanuto npexacrasiser Texcr b. On omepupyer
KOHKPETHBIMH, MPOBEpsieMbIMU JaHHBIMU ((pakramu), HaspiBaeT Meto anammuza (MCII-MC) u
napametp (Cd). Onenka cTpouTcs Ha COMOCTAaBICHUH ¢ 3akoHonarenbHoi HopMoit (ITK), uro
JenaeT ee OOBEKTUBHOM M 3HAUMMON i nOpuHiTUS pemieHuid. Tekct A sBisercs
SMOLIMOHAIBHBIM U HEMH()OPMATHBHBIM.

3aodanue 15. Ha npaxmuke eam HYdx#CcHO onpederums cooepicanue dicenesa 6 50 mnpoobax.
Locmynuwl 06a eapuanma:

Bapuant 1: dotokomopumerpus ¢ Cyiab(pOCaTUIMIOBOM KHCIOTON. Tpelyer minuTenbHON
MpoOOMOATOTOBKM KaXJA0W TPOOBI (MacKUpOBaHWE MEIIAOIIMX HOHOB), HO MpUOOpP €CTh B
1a00paToOpUH.

Bapuant 2: ArtomHo-abcopOumonnas cnektpomerpus (AAC). Ilpsmoe n3MmepeHue, BBICOKAS
CKOpOCTh Tocie kanuOpoBku. Ho mpubop cioMaH, ero peMOHT 3aliMeT HEeAEN0, a CPOK Cllauu
pe3ynbpTaToB — 3 JHS.

3adanue: Paccmompume 803MOdiCHble 8apUAHMbL peuleHUsi NOCMABIeHHOU 3a0ayu (He MOoabKO
06a ykazanueix). OyeHume ux 0OCMOUHCMBA U HEOOCMAMKU C MOYKU 3PEHUs COOMBEMCmeEus
yenu (nonyyums mounsvie pe3yibmamsl 8 CPOK) U npediodcume Haubolee payuoHaIbHbIl NIAH
Oevicmeuti. Apeymenmupytime.

IIpuMepHBIil OTBET-KIIFOY:
BapuanTt 1 (Ddotomerpus):
JHoctounctBa: O60py10BaHNUE TOCTYITHO, METOJI XOPOIIIO U3BECTEH.
Henocrarku: Ouenp Oonpmasi TpygoeMkocTs (50 mpoO® anmuTenbHas MOATOTOBKA), BHICOKHIA
PHICK OIIMOKY HM3-32 YeJIOBEUECKOTO (haKTopa M yCTAIOCTH, €CTh PUCK HE YIOXKHUTHCS B 3 JIHS.
Bapuant 2 (AAC):
Hocrounctsa: TouHbIH, OBICTPBIN, MEHEE TPYAOEMKHIA.
Henocrarku: Henoctynen B Tpedyembie cpoku. OXuJaHHEe PEMOHTA aBTOMATUYECKH O3HAYaeT
CpBIB J€/JIaiTHa.
Bo3MoskHBIe ApyTHe BapHaHThI U OLIEHKA!
Bapwuant 3: Haiitu apyryto naboparoputo ¢ padotaromum AAC 1t ayTCOPCHHTA aHAIH3a.
JlocTouHcTBa: BBICOKast CKOPOCTh M TOUHOCTH.
Henocratku: CTouMocTh, HEOOXOJUMOCTH ONIEPATUBHOTO COTTIACOBAHMSL.
Bapuant 4: OntumusupoBath (HOTOMETPHUECKUN MeTo[ (YNPOCTUTHh MPOOOMOATOTOBKY, €CIU
MO3BOJISIET MaTPHILA TIPOO, ABTOMATH3UPOBATH OTOOP AJTUKBOT).
JloctonHcTBa: B pamMKax UMEIOIIUXCS PECYPCOB.
Henocratku: TpebyeTr ObICTPOi SKCIIEPUMEHTATBHON MPOBEPKH, PUCK ITOTEPH TOYHOCTH.
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PanuyonanbHbIi IU1aH IEUCTBUNA U ApTyMEHTALUA:

1. HemenneHHO OLEHUTh BO3MOKHOCTh Bapuanrta 3 (ayTCOpPCHHI): 3alpOCUTh KOMMEPYECKOe
IPEUIO’KEHNE M CPOKH Y CMEKHOM J1TabopaTopru. DTO caMblil HAJICKHBIHN ITyTh JJIs1 COOIIOICHHS
U Ka4ecTBa, U CPOKOB, €CIIU OIOKET MO3BOJISET.

2. TlapamnensHo Ha4yath paboty no Bapuanty 1 (potomerpus) ¢ ontumusanueii (Bapuant 4):
MIPOBECTU CPOYHOE MUJIOTHOE HCCclieoBaHue Ha 2-3 mpolax, 4ToObI OIIEHUTh peabHOE BpeMs U
BO3MO>KHOCTb YIIPOLLEHHS IPOTOKOIA.

3. IlpuHATH pelieHME Ha OCHOBE MOJYYEHHOW MH(OPMALMU: €CIU ayTCOPCUHT BO3MOXKEH U
ObicTp — BBIOpaTh ero. Ecimu HET — MOOWIM30BaTh BCE YEIOBEUYECKHE pECypchl Ha
dboromeTpuIo, OpraHu3oBaB paboOTy B CMEHBI, C 00s3aTeIbHBIM BBEJIEHUEM KOHTPOJIBHBIX MPOO
JUIs KOHTPOJIsL KauecTBa B yCJIOBUSX aBpajia. [IpropuTeT: mony4uTh pe3ysbTaTbl B CPOK, HO HE
[IEHOH TpyOOH MOTEPH IOCTOBEPHOCTH.

(I)opanyeMaﬂ KOMIICTCHIIUA I/IH)II/IKaTOPLI Cq)OpM]/IpOBaHHOCTH KOMIICTCHIIUH

VYK-2. Cnocoben ompenenars kpyr | YK-2.1.  Ompenenser Kpyr 3agad B paMKax
3a/1a4 B paMKax MOCTABJICHHOW 11U U | MOCTABJICHHOM LEJIH, OTPECISICT CBI3H

BBIOMPATh ONTHUMAJIBHBIC CIIOCOOBI MX | MEXKIY HHUMHU.

peurenus, ucxonsd w3 gedctByromux | ¢ YK-2.2.  IIpeanmaraer  cmocoObl  pemieHHs
IPABOBBIX HOPM, UMCIOILIMXCS | IOCTABJICHHBIX 3aad W  OXHIAeMble PE3yJIbTaThl;
pecypcoB u OrpaHUYCHUM, | OLICHUBACT IPEAJIOKEHHBIE CIOCOObI C TOYKU 3PEHHS
UHIIMKATOPAMH JIOCTH)KCHHSI KOTOPOW | COOTBETCTBHS LIEIU MIPOCKTA.

SIBIISIETCSL: * YK-2.3. [Inanupyer peanuzanuio 3a1ad B 30HE CBOCH

OTBETCTBEHHOCTH C YYETOM HMEIOIIMXCS PECYPCOB M
OTrpaHUYEHUH, IEHCTBYIOIIMUX IIPABOBBIX HOPM.

e VK-2.4 Bromoauser 3amadd B 30HE CBOEH
OTBETCTBEHHOCTHU B COOTBETCTBUH c
SaHJ'IaHI/IPOBaHHI)IMI/I pCSyJ'II)TaTaMI/I nu TOYKaMH

KOHTPOJIS, TPH HEOOXOAUMOCTH

KOPPEKTHUPYET CIIOCOOBI pelIeHus 3a/1a4.

VK-2.5. IlpeacraBnser pe3ysbTaThl POEKTa, Mpejyiara-
€T BO3MOXXHOCTH UX HCIOJIb30BAHUS W/WJIM COBEpILIEH-
CTBOBaHUS

3aoanuel. Ilenvio npoekma A615emMcs OYeHKA Ce30HHO20 3a2PA3HEeHUs 8000emMa HUMPAMAMU.
Kaxoii uz cneoyrowux nepeuneti saoau HAUBOJIEE mouno coomeemcmeyem 3mou yeau u
Jlo2u4ecKu ca3an?

1) a) B3ste oaHy mpoOy Bojbl B utoHe; 0) [IpoBectn ananu3 Ha HUTPAThl; B) OPOPMHUTH OTYET.

2) a) OnpenenuTh TOYKH OTOOpa MPOO C YYETOM TEUYEHUH W HMCTOYHUKOB 3arpsi3HEHHs; O)
[TpoBectu oT6Op MpoO B pa3Hble ce30HBI TroAa; B) IIpoBecTn Xxumuueckuil aHaiu3 Mpod Ha

coJiepkaHue HUTpatoB; T) CpaBHUTH nosryueHHble faHHble ¢ [T[IK u mexay coOoi.

3) a) Usyuurp nureparypy IO MeToJAaM aHaiu3a HUTpartoB; 0) Kymute HeobOXxommmoe
obopynoanue; B) [IpoBectn ananu3 Bcex mpod 3a OJIUH JIEHb.

4) a) TlpoBecTn aHanu3 BOIBI HAa BCe BO3MOXKHBIC 3arpsisHutend; 0) [loctpouth rpaduku; B)

Crenarp BBIBOJ O YACTOTE BOJIOEMA.
Ortser: 2

3aoanue 2. I[Ipu naanuposanuu Mmonumopunea ammocgeproco 6o3dyxa Ha codepicanue SO2 bl
npeonazaeme UCHONBL308AMb MeMOO ¢ MeHbulell MOYHOCMbIO, HO BbICOKOU CKOPOCHMbIO U
MobunvHocmulo 015 Ikcnpecc-oyenku. Kaxou kpumepuii sensiemces OCHOBHBIM ons oyenxu

2moeo cnocoba 6 pamkKax yeau npoekma?

1) CroumocTh 000PYI0BaHHSL.

2) CooTBETCTBHE 1IeNTN OBICTPOTO KapTorpadupoBaHus 30H 3arpsi3HEHUSL.
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3) CI10’)KHOCTB OCBOCHUS METO/1a JIAOOPAHTOM.
4) Hanmiurie METOIMKHU B aTTECTOBAHHOM BHJIC.
OtBer: 2

3aoanue 3. Bvl naanupyeme 8binoIHUMb 340ayy NO ONPEOeNeHUI0 MANCENbIX MEMAIL08 8 NOYBe
cunamu ceoeti aabopamopHol epynnvi. Kakoe u3z nepeuucieHHvlx YCI08Ull  AGNAEMCS
BHYTPEHHUM oecpanuuenuem, KOmopoe HeoOX00uUMO yuecmv 6 Nepeyio ouepedb npu
naaHUposanuu?

1) HeiicrByromue CanlluH Ha comepkaHie METaIOB B ITOYBE.

2) Hannuue B 1ab0OpaTOpUU TOJIBKO aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETPA, B TO BpPeMs Kak
JUTS. HEKOTOPBIX METAJJIOB HEOOXOAUM MacC-CIIEKTPOMETP.

3) Cpoku caum oT4eTa 3aKa34yHKYy.

4) TloroaHble yCI0BUS Ui 0TOOpA MPOO.

Otger: 2

3aoanue 4. Ymeepocoenue: «Ecau yenvio sensiemes "Onpedenenue 3¢gpexmusnocmu pabomoi
Hoso2o ¢unvmpa Ha evibpocax TOIL]", mo 3adaua "llposecmu coyuonocuveckuii onpoc
arcumerel OAU3NEHCAWUX 00MO8" ABNIACMC HANPAMYIO 8blmeKawell U 0053amenbHoU 05 9MOou
yenuy.

1) BepHo.

2) HeepHo.

Otger: 2

3aoanue 5. Ymeepoicoenue: «Eciu 6 npoyecce blnonnenus ananuza npob na negpmenpooykmoi
KAMUOPOBOUHBILIL 2PAPUK NOKA3ANL Henpuemiemo HusKuil kosgguyuenm xoppensyuu (R? < 0.98),
KOPPEKMHbIM Oelicmeuem 6 30He C8Oell OMEemCmEeeHHOCmU 0y0em NPOUSHOPUPO8ams Mo U
UCNONB308AMb 2PAPUK OM NPOULTO20 MeCSYA OISl PACHEenO08, YMOoObl YI0HCUMBCSL 8 CDOKY.

1) BepHo.

2) HerepHo.

Otger: 2

3aoanue 6. Lenv: «Paspabomams npozpammy KOAHATUMUYECKO2O KOHMPOIS Meppumopuu
ovisuteco  xumsagooa». Kaxue u3 npeonosicennvix cnocobos peuieHus 3aoau  6yoym
coomeemcmeaosams smoti yeau? (Boioepume TPH sapuanma)

1) Ilpeu10KHUTh TPOBECTH TOJIBKO BH3YaJIbHBIA OCMOTp TEPPUTOPHUH.

2) Ha ocHOBE HMCTOPHYECKHMX JaHHBIX BBIICIUTH MPHOPUTETHBIC 3arps3HUTENN (Hampumep,
XJIOPOPTaHUYECKHUE COSAMHEHUS, TAKEble METAILIIBI).

3) TlpenaoxuTh HCIONB30BaTh CTaHmapTu3oBaHHbe MeToabl aHanmuza (I'OCT, TTHJ @) mis
o0ecreyeHus JOCTOBEPHOCTH U IOPUIMUYECKON 3HAUUMOCTH PEe3yJIbTaTOB.

4) PekoMeHI0BaTh aHAJIM3UPOBATh TOJIBKO COCTaB aTMOC(HEPHOT0 BO3IyXa.

5) Ilpemtoxuth cxeMy ONpOOOBaHMWS, BKJIIOYAIOUIYIO TOYBY, 'PYHTOBBIE U ITOBEPXHOCTHBIC
BOJIBI.

6) Oxungath, 4TO BCe HEOOXOAMMOE OOOpYJOBaHUE OyAeT pa3pabOTaHO B paMKaxX 3TOr0 ke
MPOEKTA.

Ortser: 2,3,6

3aoanue 1. Ilpu naanuposanuu peanusayuu 3aoadu «lIposecmu KeapmanbHuli MOHUMOPUHS
Kavecmea peunoil 600vl no 10 nokasamenimy» HeoOX00UMO yyecmv pecypcvl U 0SPAHUYEHUs.
Kaxue TPU nynkma u3z cnucka sagnsiomces KIIFOYEBBIMU onsa peanucmuuno2o nianuposanus?
1) Tpy10eMKOCTh KaXIOTO aHaJIM3a B YeIOBEKO-yacax.

2) JIroOuMBIii IBET OKPACKK CTEH B J1a0OpaTOpHUU.

3) Hanuune peakTHBOB, CTAHAAPTHBIX 00PA3IIOB U PACXOJHBIX MATEPHAIIOB.



4) I'paduk pabOThI CMEKHOTO OTJENA.
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5) IpomyckHas ciocOOHOCTh U 3arpyKEHHOCTh aHaIuTHYecKoro obopymnoBanus (XITK, BOXKX,

AACQ).
6) JInuHbIe MIaHBI PYKOBOJIUTEIS HA OTITYCK.

Orser: 1,3,6

3adanue 8. Yemanosume coomeemcmeue medncoy 6vlsGNEHHOU NpoONIeMOl Npu 8bINOJIHEHUU

3a0ayu u a0eK8amHuol Koppekmupyouei Mepoll.

BrisiBnenHas mpobiemMa B X0/1€ BBITIOTHEHUS
3a7auu
1. OtoOpanHble TPOOBI CHEra JUIsl OIEHKU
aTMOC(EpPHBIX BBIMAJCHUN pacTasiid  H3-3a
c00s1 B XOJIOJUJIbHUKE.

2. Tlomyuennsle 3Hauenus XIIK okazanmch

CUCTEeMAaTUYECKH  HWXKE  (OHOBBIX,  YTO
MIPOTUBOPEYUT APYTUM JIAHHBIM.

3. [Tonesoit JKCIIPECC-TECT rokasain
npesbilienre  I[IJIK  mo  cBuHmy, HO
nabopaTopHOe TONTBEp)KIEHUE 3aiiMeT 2
HEJICIIH.

4. Cpoku otbopa mnpoO CIABUHYIUCH H3-3a
MOJIOMKHU IPOO00TOOpHUKA

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

Koppekrupyromas mepa

A. BHecTM B MpOTOKOJ KOMMEHTapuil 00
YCIIOBUSIX XpaHEHHs M HHTEPIPETUPOBATH
pe3yabTaThl C y4ETOM BO3MOKHOTO U3MEHEHUS
KOHIIEHTpaLui

b. IIpoBeputh NPaBUIBHOCTb IPUTOTOBIICHUS
TUTPaHTa, KaluOpOBKYy mpubopa, MOBTOPHUTH
aHaJIu3 ¢ KOHTPOJIbHOM IpoOoi

B. Hemenmenno MPOUH(POPMHUPOBATH
3aKa34vKa O IIPEABApUTENIBHBIX JaHHBIX,
yKa3aB Ha [IPEIBAPUTEIIbHBIN XapakTep MeToa

I'. OnepaTuBHO apeHAOBaTb WM 3aMEHUTh
00opyZ0BaHKE, MEPECMOTPETh KaJeHIapHbIN
rpaduK Ha MMOCIeTyIOIINe 3Tabl

3aoanue 9. Ycmawnosume coomeemcmaue medxncoy Gpopmol npedcmasieHus pe3yibmamos

npoekma u ee yejleblM HasHaveHuem.
cDOpMEl MMpEaACTaBJICHUA PC3YJIbTATOB

1. HayyHO-TEXHWYECKHH OTYET C IOJHBIMH
NPOTOKOJAMHU  aHAJIM30B,  CTATHCTHYECKOMN
00pabOTKOI, OLIEHKOI MOTrPETHOCTH.

2. VHTepakTuBHas KapTa-cXemMa C I[BETOBOIi
KOJIMPOBKOHN YPOBHEH 3arps3HEHHS.

3. Crarps B
KypHaIe.

PELIEH3UPYEMOM  HAy4YHOM

4. PexoMeHIaMU MO JOOYUCTKE TIPYHTOBBIX
BOJ c TEXHUKO-3KOHOMHUYECKUM
000CHOBaHNEM

OtBert: 1-A, 2-b, 3-B, 4-T'

3aoanue 10.

IeneBoe Ha3HaueHuUe (MpeI0KEHUE 110
HCIIO0JIb30BAHUIO)

A. [Ins mepemaud B HAA30pPHBIE OPraHbl
(Pocorpebnanzop, Pocnpupomnanzop) Kak
JIOKa3aTeJIbHbIA JOKYMEHT
b. Jlns  Bu3yaJlbHOTO W  TOHATHOTO
uHGOPMHUPOBaHHSI  OOIIECTBEHHOCTH  WIIU
HECMEeUATIMCTOB (aIMUHUCTPAIIHS, )KUTEIIH ).
B. Jlns oOMeHa HOBBIMU 3HAHUSIMU B HAy4YHOM
coo00111eCTBE, aHaym3a JOJITOCPOYHBIX
TEeHJICHIIUN
I'. Ins npakTU4EeCKOrO MPUMEHEHUS C LIENIBbIO
JUKBUJAIMYU BBISIBIEHHOTO 3arpsi3HEHUS

Boccmanosume J102U4eCcKyro NnOC1e008AMENbHOCHb  SMANOE Na1aHupoeanusl

npoexma ons yeau « OyeHumsv 2¢hghexmusHocms cucmemsbl OYUCTKU CIMOYHBIX 800 NPEONPUAMUSL

3al Keapmaiy. Haunume ¢ nocmanoséxu 3adayu.
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1) CocraButh rpaduk orbopa mpod Ha BXOJE M BBIXOJC OYMUCTHBIX COOPYKCHUH TpHU pasa B
MecsIII.

2) Ompenenuth MepevYeHb KOHTPOJIMPYEMBIX IIOKa3aresiel, COOTBETCTBYIOUIMX Crenupuke
crokoB mpeanpustus (Hanpumep, bBIIK, XIIK, B3BemeHHble BemecTBa, CrenupuIecKue
3arps3HUTENHN).

3) ChopmynupoBath 3amauy: «Iloqy4nTh ¥ CPaBHUTH JaHHBIC O COCTABE CTOYHBIX BOJ J0 H
MOCJIE OYHUCTKH 3a sIHBAph-MapT».

4) PaccunTtaTh HEOOXOAMMOE KOJHUYECTBO PEAKTUBOB M MOJNOTOBUTH ILIAH-3aSBKY Ha HX
IpUOOpETEHHE.

5) 3amraHupoBaTh MPOBEICHHUE MAPATIICIBHBIX ONMPEACICHUIN I 00ECIICUCHHUs TOCTOBEPHOCTH
pE3yJIbTaTOB.

Otser: 3) > 2) > 1) > 4) — 5)

3aodanue 11. YVcmanosume npaguibHyio nocie008amenbHOCMb OeUCmsull nocie 3aeepuieHus
no1e6020 U 1a60pamopHO20 SManos NPoeKmad.

1) CchopmynupoBaTh BbIBOJIBI O CTEIICHH 3arPSI3HEHUS K COOTBETCTBHUS/HECOOTBETCTBUS HOPMaM.
2) IIpoBectu craTucTHYECKYIO 00PabOTKY JaHHBIX (pacCYUTATh CPEIHUE, OTKIOHCHUS).

3) CucTreMaTH3UPOBATH MOJYYCHHBIC IU(PPOBBIC JAHHBIC B TAOJHIIBL.

4) TTonroTOBUTH MPE3CHTAIHMIO IS 3aKa34MKa C KJIFOUCBBIMH BBIBOJIAMH U BH3YaJIN3aIHCH.

5) CpaBHHTH MOyYCHHBIC PE3yIbTaThl ¢ (POHOBBIMH 3HAUYCHHUSIMH U ycTaHOBICHHBIMU [T/TK.
Otgert: 3) > 2) —» 5) —> 1) — 4)

3aoanue 12. Ilenv npoexma: «Paspabomame u anpobuposéams memoouxy omboopa npood
ammocgheprozo 6030yxa 0 ananuza aemyyux opeanuyeckux coeourenuti (JIOC) 6 copoockoii
cpedey. HazoBuTe 0JIHY KITIOUYEBYIO 33j1ady, KOTOPask JIOTUYECKH BBITEKAET U3 TOH LIEIH.

OtBer: oT60p TIPO6

3aoanue 13. Bam nopyyeno evinonnume cepuro uz 50 ananuzoe nouswvi na cooepicanue yuHka
memooom AAC. Ooun ananuz 3anumaem 15 munym pabomwr npubopa. IIpubop oocmynen 4
yaca 6 oOenv. Kaxkoe MUHUMAJIBHOE «xonuuecmseo pabouux Oweu nompebyemcs O
BbINOJIHEHUS MOJIbKO UHCMPYMeHmalbHou yacmu uzmepenuti? (OTBET maitte nudpoi).

Ortger: 4

3aoanue 14. Ienv: «Oyenums npucoOHocms 800bl U3 POOHUKA OISl XO3AUCMBEHHO-NUMbEBO2O
UCNONIL30BAHULY.

Yactp A: [Ipenynoxure CTpyKTYpY KpaTKOTo 3aKiIioueHHs (pe3toMe) 0 UTOoraM TaKoro MpoeKTa
JUTS pa3MenieHns Ha HHQOpMaIMOHHOM IuTe y ponHuka. Kakas wHopMarms 1omkHa OBITh B
HeM 00s13aTenbHO? (3-4 MyHKTA).

Yacte b: Kakue BO3MOXHOCTH COBEPIICHCTBOBAHHMS MOHUTOPHUHTA BBl MOTJIH OBl TIPEIIOKUTH
10 UTOT'aM BBITOJIHEHHOH paboThI?

IIpuMepHBIii OTBET:
Yacte A: CTpyKTypa KpaTKOro 3aKJIFoueHusl Ha HH(POPMAIIMOHHOM ILIUTE

Wudopmanusa nomxHa ObITh MaKCUMAIbHO JOCTYIHOM, HArjsAHONW M OTBEYaIoUIeil TJIaBHOMY
BOIPOCY XKUTeNeH: «MO0XKHO JIM TUTh 3Ty BOLY ?».

1. OOmwmii BepAMKT u cTaryc mnpurogHoctu: KpymHbIM mpudToM M € HCIOIB30BAaHUEM
MHTYHTHBHO MOHATHBIX cumBosioB (Hanpumep, [/ X , userosas unmnkamms). Hanpumep: «ITo
pesyibTatam wuccienoBanuii [aara] Boga HE TIPUT'OJIHA nns nuTes 0€3 KHUISTYCHHSY WITH
«Boza cooTBETCTBYET HOPMaM 110 OCHOBHBIM IOKA3aTENAM.
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2. KiroueBble mpoBepeHHBIE MapaMeTpbl C pe3yilbTaTamMu: B Buae mpocToil Tabuiuiel wiu
CIIUCKa C YKa3zaHueM HopMmaTuBa. O0s13aTeNbHO:

Mukpobuosnoruueckue nokasarenu (o0mpe KoauhopMHbIE OaKTEPHH ).

XUMHYecKUe MoKa3aTellu: HUTPAThl, 001Ias KeCTKOCTh, BO3MOXKHO, Kelie30, Maprasel (To, 4To
Yalle BCEro BhI3bIBAET IIPOOJIEMBI B POJIHUKAX).

3. Pexomenpauuu juis HaceneHus: YeTkre U KOHKPETHBIC yKa3aHUs HA OCHOBE BEPIUKTA.

Ecnu Boga npurogHa: «PexoMeHayeTcs ynoTpeosTh MOocie KUISTYeHUS.

Ecnu He mpuronHa: «3ampelieHo MCIoNb30BaTh ISl MUThS M MPUTOTOBIEHUS NMUIIM. MoxeT
OBITH MCIIOJIB30BAHA JIJISl TEXHUUECKUX 11eJIeH (II0JIUB, MBITHE)».

Baxxno: Ykazanue, 4TO COCTOSTHUE POJHHKA MOKET MEHSTHCS, M 3aK/IF0UeHUE ACHCTBUTEIBHO Ha
naTy oroopa mpoo.

Yacte b: Bo3MoXkHOCTH COBEpIIICHCTBOBAHNS MOHUTOPHHTA

[lo utoram nMepBUYHON OLIEHKH MOXKHO TMPEMJIOKUTH CIEIYIONIME LIard JUisi Pa3BUTHUS
CHUCTEMBI KOHTPOJIS:
1. PacmupeHnue mepedHss KOHTPOJIHMPYEMbIX BemlecTB: Ha ocHOBe aHanmM3a MOTEHIIMATBHBIX
HMCTOYHMKOB 3arpsi3HEHUs]T B OKpyre (CeNbX03yroiibsi, IOPOTH, IPOMBIIUICHHBIE 30HBI)
OPEUIOKUTh BKIIOYUTH B [POTrpaMMy MOHHMTOPHUHTa crleuu(uuecKkue 3arps3HUTENd
(mecturuabl, TsKEIbIe MeTasuibl, [IAB).
2. IloBbllIeHHE YaCTOTHI U PENIPE3EHTATUBHOCTU 0TOOpa Mpoo:
YCTaHOBHTH PEryJISIPHBIN 0TOOP TIPOO (€KEKBAPTATLHO WIN €KEMECSIIHO), OCOOCHHO B IIEPUO,IBI
MaBOJIKa U aKTUBHOTO IPUMEHEHUs y100peHui.
Ornpenenuth KpUTUYECKUE TOUKH JIJIi 0TOOpa (HE TOJBKO BBIXOJ BOJbI, HO U TOYKHU BBIIIE IO
TUIOTETUYECKOMY ITyTH (UIBTPALIHH).
3. BHenpeHwe WHCTPYMEHTOB OIEPATHBHOTO KOHTPOJIS: Y CTaHOBKA MPOCTBIX JIATYMKOB JIIS
HENPEPHIBHOTO  MOHUTOpPHHTa  (DU3UKO-XMMHYECKMX  ToOKazarenei  (MyTHoOCTh,  PH,
AJIEKTPONPOBOAHOCTD), KOTOPHIE MOTYT CIIYKHUTh UHIUKATOPAMHU PE3KOTO MU3MEHEHHUs COCTOSHUS
BOJIBI.
4. Cozpmanue nyOIMYHOTO  peecTpa/OHIANH-MOHHTOpPUHTA: Pa3merneHue  akTyalbHBIX
pe3yNbTaTOB aHAIM30B Ha caiiTe MyHUIMnanuteTa uinu yepe3 QR-kojq Ha camMoM muTe JUIs
obecrieueHus MPo3pavyHOCTH U CBOEBPEMEHHOT'O0 HH(POPMUPOBAHUS.

3aoanue 15. Bvr omeeuaeme 3a sman «Ilpobonoozomosxka nousenuvix npod 0 onpeoenenus
necmuyudos». B npoyecce vl obHapysicueaeme, umo napmus UCNOIb3YEMbIX Ol IKCIMPAKYUU
XUMUYECKUX pacmeopumerieti umeem HecoOmeemcmeayiouylo nacnopmy 4ucmomy (no OanHuIM
BOJKX-ananuza), umo mooicem npueecmu K 10x4cHbIM pe3yiomamam. CpoKu noOHCUMArom.
Onuwume 6awu Oelicmeusi. a) 6 30He c8oeli omeemcmeeHHocmu; 0) ¢ npugiedenuem
pykosooumens npoexkma. Kaxoe npuopumem: cpoxu unu 00cmoepHOCmb pe3yibmamos 6
O0anHOM Koumekcme?

Ortser:

a) JlelicTBHs B 30HE CBOEH OTBETCTBEHHOCTH:

1. HemennenHast ocTaHOBKA pa0oT: MpeKpalao HCIoIb30BaHUE JaHHON MapTUU pacTBOpPHUTENEH
JUTsl IPOOONOATrOTOBKH. M30mupyto €€ oT Apyroi XMMuu, MOMETUB KaK «Opak/Ha MPOBEPKE».

2. JIOKyMEHTHpOBaHHE HECOOTBETCTBUSA: (PUKCHPYIO (akT B JaOOpAaTOPHOM KypHaje: HOMEp
napTUHU pacTBOpUTENEH, JaTa OOHApYXEHUs, CyTh HECOOTBETCTBHS (CChUIKA Ha MPOTOKOII
BOXX-ananuza), HoMmepa npo0, A KOTOPBIX 3TOT PACTBOPUTEIND YK€ OB HCIIOIH30BAaH.

3. OmeHka ajbTEPHATHB: MPOBEPSI0 HAIWYHE APYrol MApTUU YUCTBIX PACTBOPHUTEICH,
NPUTOAHBIX JUIsi paboThl. Ecnu anpTepHaTHBa €CTh, HauWHAIO pabOTy C HOBOW MapTHEH,
MpeaBapuTeNIbHO yOenuBIIMCh B €€ KadecTBe (MpOBEpKa IMacmopTa, Mpu HEOOXOAMMOCTH —
sKcrpecc-Tect). Ecinum  anpTepHAaTUBBI HET, TOTOBIIO YETKOE OMNHMCAHUE MpOoOJIeMBbl JUis
PYKOBOJUTEIIS.
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0) JleiicTBHSI ¢ IPUBJIEUEHUEM PYKOBOJIUTEINS IPOEKTA:

1. Cpounoe uH(pOpMUPOBAHUE: HEMEIJIEHHO COOOIIAI0 PYKOBOJIUTENIO O IpobiieMe B YCTHOM
dopme, ¢ MOCHEAYIOIIMM MHUChMEHHBIM oTdeToMm (email, ciayxeOnas 3amucka). B oruere
YKa3bIBalO:

CyTb 1pobiieMbl U €€ BIUSIHUE HA PE3YIbTATHL.

Homepa noreHuanbHO CKOMIPOMETUPOBAHHBIX MPOO.

[IpenyioskeHre MO pemeHuto (Harmpumep, MOBTOP MPOOOMOATOTOBKH JJISi 3THX MPOO € YHCTHIM
pacTBOPHUTEINIEM).

OneHka BIUSHUS Ha CPOKHU.

2. [lpennoxenue mniaaHa IeHCTBUN: COBMECTHO C PYKOBOJHUTENIEM BbIpabaThIBaeM pelIeHHE:
WneansHblii BapuaHT: 3aKyINKa/UCTIOIH30BAaHUE HOBOW MapTHH PACTBOPHUTENCH W TMOBTOPECHHE
sTana npoOONOArOTOBKH AJIsl BCEX 3aTPOHYTHIX MPo0.

BapuaHT nox KOHTpOJEM: €CliM CPOKM KpPUTHYHBI W IEpelenarb BCE HEBO3MOXKHO, MOYKHO
MPEJIOKUTH IPOBECTH BHIOOPOUHYIO MOBTOPHYIO MPOOOMOATOTOBKY M aHAIU3 Uil YacTH 1mpod
(KOHTPOJIBHBIX ¥ HauboJIee BaXKHBIX) HOBBIM PACTBOPUTEINIEM, YTOOBI OLIEHUTH CTETICHb BIIHSHHUS
MOMEXH. ITO JOJIKHO OBITh CAHKIIMOHUPOBAHO PYKOBOJIUTENIEM C TIOJHBIM IOHUMAHHEM PUCKOB.
Bce pesynbratel, mosydeHHbIE ¢ OpaKOBaHHBIM PACTBOPUTENEM, TOJDKHBI OBITH MOMEUYEHBI KaK
HEJJIOCTOBEPHBIE.

3. Kommynukanus ¢ 3akazunkoMm: MHpOpMHUpOBaHHME 3aKa3dunka O BO3MOXXHOM CPBIBE CPOKOB
WIK HEOOXOAMMOCTH TEPENpOBEpKH YaCTH JaHHBIX — OSTO 30HA OTBETCTBEHHOCTHU
pykoBoauTes. S obecriednBaro ero Bcei TeXHu4Ieckol nHpopManuei 1 TaKkoTo pa3roBopa.
[Ipuopurer: 10CTOBEPHOCTH PE3YIHTATOB.

O6ocHoBaHMe: B KOHTEKCTE aHAIMTUYECKOW XHMMHUHU, OCOOCHHO IPU ONPEICIIEHUU CIEI0BBIX
KOJIMUECTB 3arpsi3HUTENel (MEeCTUINIOB), TOCTOBEPHOCTh PE3yIbTAaTOB SBISETCS 0€3yCIOBHBIM
PUOPUTETOM. Bhi1aua HETOCTOBEPHBIX TaHHBIX M3-3a U3BECTHOTO Je(heKkTa peakTuBa — rpyooe
HapyleHne npodecCHOHAIbHOM 3TUKU U, 9acTO, 3aKOHOJATENbHBIX TpeboBaHM (ecnu pabora
BeJETCS B aKKPEIUTOBAaHHOW JJabopaTtopun). ITO MOKET PUBECTH K:

[TpuHSATHIO HEBEPHBIX PELIEHUH 3aKa3UMKOM Ha OCHOBE JIOJKHBIX JAHHBIX.

IOpuanueckum 1 pemnyTaliOHHBIM pUCKaM i Ja00opaTopun/opraHu3aluy.

Heo6x01mMOoCTH MOIHOTO MOBTOPEHUS pabOThI B OyayIieM ¢ elié O0IbIIMMHU 3aTpaTaMH.

Cpoku ABISAIOTCS Ba)KHBIM, HO BTOPUYHBIM (hakTopoM. [IpaBUiIbHBIN MyTh — YECTHO OIICHUTH
3a/IEPXKKY, COOOIIUTh O HEW 3aKa3uuKy, MPEUIOKUTH IUIaH M0 €€ MUHUMU3AINKN U BBIOJTHUTH
paboTy KadecTBEHHO. B MONTOCpPOYHON MEpCHEeKTHBE pEmyTalus HaAE&KHOTO HCIIOIHUTENS,
KOTOPBIA HE UJIET HA KOMIIPOMHUCCHI B OTHOIICHUH KAa4e€CTBa, BAKHEE, YeM COOJIOJICHHUE CPOKOB
B OJTHOM KOHKPETHOM MPOEKTE.

DopmupyeMasi KOMIIETEHIUA Nuaukaropbl c)OPMHUPOBAHHOCTH KOMIIETEHIIUN

VK-3 CnocobeHn ocymiectBiATh | YK-3.1. Omnpenensier CBOWO pojib B COIUATBHOM
COLIMAIBHOE B3auUMOJIEHCTBUE U | B3aUMOJICHICTBUM W KOMaHJIHOW paboTe, HCXOIsS U3

pEaM30BBIBaTh CBOIO CTpaTeruu COTpyAHMYECTBA  JUIS JNOCTHKEHHUS
poJIb B KOMAaHAE, WHIUKATOPaMH | IOCTaBJICHHOM LIEIIH;
JIOCTH>KEHUS] KOTOPOH SIBIISIETCS: VYK-3.2. Tlpu peamuzaiuil CBOEH pOJHM B CONUAITBHOM

B3aMMOJICHICTBUM U KOMAHIHOH paboTe YYHUTHIBAET
OCOOCHHOCTM  TIOBEACHHS W  WMHTEPEChl  JIPYTUX
YYaCTHHUKOB;

YK-3.3. AHanmM3UpyeT BO3MOXKHBIE IOCIEACTBUS
JIMYHBIX JEHUCTBHUM B COLMAJIBHOM B3aUMOACHCTBHU U
KOMaHJIHOH paboTe, W C YYEeTOM OJTOTO CTPOHT
MPOJIYKTUBHOE B3aUMOJICHCTBUE B KOJIJIEKTUBE;

YK-3.4. OcymectBisger oOMeH  uHGbOpMaIMei,
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3HAHUSAMHU U ONBITOM C YICHAMH KOMAaH/bl; OIICHUBAET
UACH JPYTUX WICHOB KOMAHABI JIIS JIOCTHXKCHUS
MOCTABJICHHOM 1IEJIH;

YK-3.5. Cobmto1aeT HOPMBI U YCTAaHOBIICHHBIC MTPABHUIIA
KOMaH/IHOW pabOThl; HECET JIMYHYIO OTBETCTBEHHOCTH 32
pe3yJIbTar;

3aoanue 1. Ymo ssnsemcs Kaouesbim 8 onpedeieHuu c8oell poau 8 KOMAHOe aHAIUMUYEeCKOl
nabopamopuu?
1) TpeboBaTh pyKOBOISIIYIO JOJDKHOCTh, TAK KaK Y Bac OOJIbIIIE OMbITA.
2) ITaccUBHO BBIMOJIHATH TOJIBKO YKa3aHUS PYKOBOIUTEIIS.
3) UcxonuTh U3 CTpaTeruu COTPYAHNYECTBA U OOIIMX IENICH 3a1auH.
4) PaboTaTh MOJHOCTHIO aBTOHOMHO, H30erast 00CyKICHUH.
Otger: 3

3aoanue 2. Ilpu pacnpedenenuu 0osa3anHocmell 8 2pynne no 8aIu0aAyUYU MemoOuKU bl O0JIHCHBL:
1) YuuThIBaTh TOJIBKO CBOM CHIIbHBIC CTOPOHBI.

2) Y4uTHIBATh OIIBIT, 3arPy>KEHHOCTh M HHTEPECHI IPYTHUX YWICHOB KOMAH/IbI.

3) JloBepuTh BCE CIIOKHBIC ATAITBI CAMOMY OIBITHOMY COTPYIHHKY.

4) UrHOpupOBaTh MHEHHE MEHEE OIBITHBIX KOJIJIET.

OrtBer: 2

3aodanue 3. Illpoananusuposas 603MOJICHbIE NOCIEOCMBUSL CEOUX OeUCmBUll 8 KOMAHOHOU
pabome, bl NOHUMAEMe, YMO.
1) D10 Heobs3aTeNbHO, €ClIU PabOTa BBHIIIOJHEHA B CPOK.
2) D10 moMoraeT n30exaTh KOHGOIUKTOB U YIyUIIUTh OOLIUI PE3yNIbTaT.
3) AHanu3 nocieaCTBH — 00sI3aHHOCTH TOJBKO PYKOBOIUTEIIS.
4) JInuHble IEHCTBHS HE BIMSIOT Ha PabOTy KOMaHIbI.
Ortger: 2

3aoanue 4. /[na s¢hghexmusnoco obmena 3nanuamu 6 Komanoe 0OCMAMOYHO TUUDb BbICKA3ZAMDb
ceou udeu, He 00CyHcOasi NPeOI0AHCeHUs. OPYUX.

1) Bepho

2) HesepHo

OrtBer: 2

3aoanue 5. Cobnooenue ycmaHo8ieHHbIX NPAGUL pabomul & 1abopamopuu (Hanpumep, eoeHue
1abOpamMopHO20 HCYPHANQA) ABNAEMCA YACNBIO TUYHOU OMEEMCMEEHHOCMU 34 Pe3VIbmam

1) Bepuo

2) Hesepuo

Otsert: 1

3a0anue 6. Kakue oOeticmeus coomeemcmeyom npUHYUnam npooyKMUBHO20 COYUATbHO2O
83AUMOOEUCMBUSL 8 AHATUMUYECKOU KOMAaHOe?

1) Perynsaproe nHdopMHpOBaHKe KOJUIET O XO/I€ CBOCH YacTH PabOThI.

2) Kputuka uneit koyuier 6e3 apryMeHTaI|H.

3) AHau3 BO3MOYKHBIX TIOCIIECTBHI CBOMX PEIIECHH st 00IIEero mporecca.

4) UrHopupoBaHHE 3aMeYaHUIl MEHEE OTBITHBIX COTPY/IHHKOB.

5) CoBmecTHOE 00CYX/IEHHUE IIJIaHa TIEpEel HauajaoM CEPHH aHATU30B.

6) BeimonHeHne paboThl B OJJHHOYKY, YTOOBI HE OTBIICKATHCH.

Otser: 1, 3,5
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3aoanue 1. « Ocywecmensiem oomen unghopmayueti, SHAHUAMU U ONBIMOM C YLEeHAMU KOMAHObLY
NPOABIAEMC, K020ad AHATUMUK:

1) [IpoBOAMT MUHU-UHCTPYKTAXK 110 HOBOIM METOAMKE JIJIs CTaxKEpa.

2) Jlemutcs pe3ysibTaTaMH KaIMOPOBKM C  KOJUICTOW, BBIMOJHSIONMM —Iapauie/ibHbIe
OTIpeieNIeHusl.

3) CkpbiBaeT OMIKMOKY B JaHHBIX, YTOOBI HE MTOJABOIUTh KOMAH]IY.

4) YyacTByeT B 00CYKJICHUHU PHYUH PACXOXKACHUS PE3YJILTATOB B IPYIIIIC.

5) OTka3bIBaeTCs OT MOMOIIH, YTOOBI CAMOCTOSATENILHO Pa300paThCs.

6) I[Ipenaraer ucnosib30BaTh 00JICe TOUHBINA PUOOP, OCHOBBIBASCH HA CBOEM MPOIILIOM OIIBITE.

OtBer: 1, 2,4
3aodanue 8. Yemanosume coomeemcmeue medncdy cumyayueti 8 npaKmure u UHOUKaAmopom.

Curyanuu: WHpukartopsr:
1) Awmanutuk TpemiaraeT  pachpenenautb  dtanbl - A) Omnpenenser CBOK poiib UCXOJs
BaIMJAallUd METOAMKHM € Y4E€TOM CHELUAIM3alUd M3 CTPATEruH COTPYIHUYECTBA.
Ka)J10r0.
2) Ilepen yTBepkAeHHEM MpoTOoKosia KoMaHga b) OueHuBaeT wujaew OPYrHX JUIs
0o0CyXJJaeT BCE IOJY4YEHHbIC JaHHbIE M BO3MOXKHbBIE JOCTHXKEHHUS LIETH.
VCTOYHUKHU ITOTPEIIHOCTEH.
3) AHanuTHK 3alepKuBacTcs Mocie paboTel, uToObl B) Jlu4Has OTBETCTBEHHOCTh 3a
3aKOHYUTh CBOI0 YacTb M HE CPBIBATH CPOKM CIAa4d pE3yJbTar.

oTuéra.

4) [Tpu Pa3HOTIIACHSIX B uHTepnperannn [) AHanu3upyeT NOCIENCTBHA H
XpOMAaTOTpaMMbl ~ QHAJUTHK  TPEAJaraeT COBMECTHO CTpPOHMT IPOYKTHBHOE
IPOBECTU AONOTHUTEIbHBIA HKCIIEPUMEHT. B3auMOo/IeicTBHE.

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

3a0anue 9.  VYcmanoeume  coomeemcmeue  mexcoy — Oelicmeuem — aHAIUMUKA U

HAapyuaemvim/peanusyembimM UHOUKAMOPOM:

[enicTBus: WNHnukaTopsr:
1) UrHopupoBaHKe CTaHAAPTHBIX OMEPALMOHHBIX MPOIeAyp A) YUHThIBaeT 0COOCHHOCTH H
(COII) naboparopuu it yCKOpEeHHUs pabOThI. MHTEPECHI IPYTHX.
2) KoppektupoBka cBoero rpadpuka ¢ yu€rom dtamnoB b) He co0Ouro1aet
paboTHI IPYTUX YWICHOB KOMaH/IbI. YCTaHOBJICHHBIE ITPABHJIA).
3) OTka3 o0cykmaTh METOAMYECKHE BOIPOCH! ¢ kouieramu, B) He ocymectBiser oOMeH
CCBUTAsICh Ha CBOIO KOMITETEHTHOCTb. 3HAaHUSIMH.
4) AXTHBHOE ydacTHE B «MO3TOBOM MITypMe» mo BbiOopy [) OOmeH  ombeiToM  uist
MEeTO/1a aHaJN3a. JOCTYOKEHUS TIETIH.

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

3aodanue 10. Pacnonosicume smanvl 3(P@HexmusHoco0 KOMAHOHO20 63aUMOOEUCmEUs Nnpu
8bINOIHEHUU NPOU3BOOCMBEHH020 3a0anus «IIposecmu ananuz cepuu 06pasyos na cooepicanue
Memainnosy 8 102UiecKkom nopsoxe:

1) O6cyskienre u yTBepKAeHUE 00IIero miaHa paboThl U CPOKOB.

2) Pacnpenenenue poseit (IMOArOTOBKA pPEaKTHBOB, KaJHOpOBKAa MpHOOpa, NPOBEICHUE
W3MEPEHH, cTaTucTUIecKast oopaboTka).

3) ExxenHeBHBIN KpaTKHii OTYET KAXKIOTO O XOJIC ITANIOB U 00CYXKJICHUE MTPOOIIEM.

4) CoBMecTHasI HHTEPIIPETAIHs PE3YJIbTATOB U MOATOTOBKA HTOTOBOTO MPOTOKOJIA.

OtBer:1 >2—>3—4
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3aoanue 11. Pacnonoscume 6 HNpasuivbHOU NOCIE008AMENbHOCMU WdA2U Ol pPA3peuleHusl
KOH@IUKMA 8 KOMAHOe, C8A3AHHO20 C PA3IUYHOL UHMepnpemayuel AHaIumu4ecKux OaHHbIX:

1) BriciymaTh apryMeHThI BCEX CTOPOH.

2) TlpemioxuTh TPOBECTH JOMOJHUTEIBHBIA KOHTPOJBHBIA HSKCIEPUMEHT JJIS MPOBEPKU
TUIIOTE3.

3) CoBMECTHO IMpOAHAIU3UPOBATh BO3MOXKHBIC MPUYMHBI PACXOKICHUH (METOIUUYECKHE,
npuOOpHEIE, YeTOBEYECKH (pakTop).

4) TIpuiATH K KOHCEHCYCY M 3a(DMKCHPOBATh PEIICHUE B JTA00OPATOPHOM XKypHAJIE.
OtBer:1 >3 —>2—4

3adanue 12. Kaxoti MUuHUMAanbHolll 6K1A0 8 KOMAHOHYIO pabomy 001duceH obecnedums Kanicowlll
YjleH KOMAHObL AHATUMUKOS?

Oteet: CoOmronenne mpaBun (HopMm, COIl) u nWYHAs OTBETCTBEHHOCTh 3a CBOM YYacTOK
paboTHI.

3aoanue 13. Hazosume ooun u3z cnocobos, Kax anaiumuKk MOJMCEm yYecmv UHMepecvl Opy2ux
VUACMHUKOB KOMAHObL NPU NIAHUPOBAHUU pAbOUe2o OHs!

Otser: CornacoBarb BpeMs  HUCIOJb30BaHUS  o0mero oOopynoBaHus  (Hampumep,
Xpomatorpaga) win yuecTb CMEHHbIN IpauK KOJUIET Ipy Iepeaade o0Opas3LoB.

3aoanue 14. Onuwume KOHKpemMHYIO CUMYAYUIO U3 HPOUIBOOCMEEHHOU NPAKMUKU (UIU
cmooenupyiime), 8 Komopou 6vl npoagunu 0wl unouxamop «Ocywecmensiem 0OMeH
ungopmayuen, 3HAHUAMU U ONBIMOM C YIeHAMU KOMAHObl, oyeHusaem uoeu opyaux». Kaxue
Oelicmausl 8bl npeonpumMeme U KaKou pe3yibmam odxcudaeme?

[IpumepHBIii OTBET:

Curyamus: Ilpu ocBoeHun HoBoro meroga BOXKX kosiera mpeuiokunl U3MEHUTh TPAIHECHT
ITIOMPOBAHUS IS YCKOPCHUs aHaiwW3a, HO s 3HAI W3 JIMTEPATyphl O PHUCKE YXYAIICHUS
paszieneHus.

HeiictBus: Tlpenyoxxus mpoBeCTH COBMECTHOE OOCYXKIEHWE, M3YUYWIIM TacropTa CTaHIapToB,
OIICHUJTH UJICI0 KOJUIETH, PEIINIM CHavyalla MPOBECTH MPOOHBIN aHAINU3 HA CTAaHAAPTHOW CMECH C
U3MEHEHHBIM I'PaIUCHTOM.

Osxwunaemslii pe3ynbrar: Haxoqum onTuMaibHBIA KOMIIPOMUCC MEXKIY CKOPOCTBIO U KaYeCTBOM
paseNieHus, YKpeIisieM B3anMOIIOHUMAaHNEe B KOMaH/Ie.

3aoanue 15. Ilpoananusupyiime 6axcHocmv uHOUKamopa «AHanuzupyem 603MONCHbLE
nocneocmeus IUYHbIX Oeiucmeull...» 0 pabomel 6 anarumuyeckou aabopamopuu. Ilpusedume
npumep, Ko20a USHOPUPOBAHUE 3SMO20 UHOUKAMOPA MOdCem NpUecmu K CepbEé3HbIM
He2amuGHbIM NOC1e0CMBUAM 0151 KOLIEKMUSA U pe3yibmamos padomeoi.

[IpuMepHBIit OTBET:

BaxHocTh:  AHanmuTHueckas ~ XUMHUSL ~ TpeOyeT TOYHOCTH M BOCHPOM3BOJUMOCTH;
HECOTJIaCOBAaHHBIE JICHCTBHS OJHOTO COTPYAHMKA MOTYT MOCTaBUThH IMOJI COMHEHHE Pe3yJbTaThI
BCEHl cepuu OIBITOB, IPUBECTH K MOpUE 00pa3IoB, MOJOMKE 000pYI0BaHHUS, CPBIBY CPOKOB.
[Ipumep: AHaNUTHK, HE PEAYIIPEANUB KOJIJIET, U3MEHSET HACTPOIKU crieKTpodoTomeTpa (11enb,
CKOPOCTh CKaHHpPOBAaHHMs) ISl «YCKOPEHUs» CBOeH cepun wu3MepeHuil. B pesynbrate
MOCJIEIYIONINE W3MEpPEHHs], NMPOBEIACHHBIC IPYTMMH WIEHAMA KOMAaHIBI B IIPEAIOJIOKESHUH
CTaHJApTHBIX YCIOBM, JalOT HECONOCTaBUMbIE JaHHbIE, YTO BBIABISIETCS JIUIIb MpPU
CTaTUCTHYECKOW O00pabOTKe, W BCIO CEPUI0 IKCIIEPHUMEHTOB MPUXOJHUTCS IOBTOPSTH, TEPSS
BpeMs M PEaKTHBBI. DTO MOJPHIBACT JOBEpPHE B KOMAaHJAE M CHIXKAaeT 0OLIyI0 3(PPEeKTUBHOCTD
nabopaTopuH.

DopmupyeMasi KOMIETCHIUS \ Nuaukaropsl chopMHPOBAHHOCTH KOMIIETEHIMHU
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OIIK-1 Cnocoben anammsupoBath u | OITK-1.1. Cucrematusupyer u aHATM3UPYET

UHTEPIPETUPOBATH PE3YNBTATHI | PE3yIbTAThl XUMUIECKUX IKCIIEPUMEHTOB, HAOTIOICHHIIHA,

XUMHYECKHUX AKCIIEPUMEHTOB, | U3BMEPEHHM, a TaKXkKe pe3yJbTaTbl PacueToB CBOMCTB

HaOIIOICHUIH " W3MEPEHHH, | BEIIECTB U MAaTEPUAIIOB;

uHauKatopamMu goctwkeHus kotopoiut | OIIK-1.2. [lpemmaraer WHTEpHpeTanuio pPe3yJIbTaToB

SIBJISICTCSI: COOCTBEHHBIX AKCIIEPUMEHTOB u pacyeTHo-
TEOPETUUECKHUX pabot C UCIIOJIb30BaHUEM

TEOPETUYECKMX OCHOB TPAAUIMOHHBIX W  HOBBIX
paszenoB XUMUH;

OIIK-1.3. ®opmynupyeT 3aKiIIOUeHHs W BBIBOJBI IO
pe3yJbTaTaM aHalIu3a JUTEePATyPHBIX

JaHHBIX, COOCTBEHHBIX SKCIICPUMCHTAJIbHBIX u
PaCUYCTHO-TCOPCTHUUCCKUX pa60T XUMHYECKOM
HAIpaBJICHHOCTH,

3aoanue 1. Cucmemamusayus pe3yromamos XUMUYECKO20 OIKCnepumMenma Ha dmane
nPoU3600CMEEHHOU NPAKMUKU 00A3AMENbHO 6KAIOYUAC!

1) TonbKO 3amUCh CHIPBIX JaHHBIX B )KypHAIL.

2) IepeBon Beex enuumi u3mepenus B cucremy CH.

3) IlpuBeneHue [aHHBIX B TAONHIBL, HOCTPOCHUE TpaUKOB, pacyeT CTATUCTUYCCKUX
apaMeTpoB (CpeHee, CTaHJapTHOE OTKIOHEHHUE).

4) TTyOnuKanuio npeIBapUTeIIbHBIX BHIBOJOB B HAYYHBIX CETSIX.

OtBer: 3

3aodanue 2. HUnmepnpemayus pe3yibmamos COOCMBEHHbIX UBMEPEHUU COOEPICAHUST UOHOB
memanna memooom AAC npeononazaem:

1) [Mpocroe cpaBHEHUE MOTYUESHHOTO CUTHANIA C TACTIOPTHBIMHU JTAHHBIMHU TPHOOpA.

2) ComocraBieHHe pe3ysbTaToB ¢ Teopueil metona (3akon JlamOepra-bepa mis onTHueckux
METOJIOB), yU€T BO3MOKHBIX HHTEp(epeH1Hil, 00CykKIeHNE TOUHOCTH.

3) 3ameHy BBIOPOCOB B JIaHHBIX Ha 00Jjiee MPaBaono00HbIC 3HaUCHHsI 0€3 OTMETKHU B )KypHAJIE.
4) Vcnonb3oBaHue AJsi OOBSICHEHHS TOJBKO KJIACCHYECKOW XMMHUH, UTHOPHUPYS COBPEMEHHBIC
IPEe/CTaBICHHUS.

OrtBer: 2

3adanue 3. Dopmynuposka 3axnouenss no pe3yibmamam AHAIU3A OO0JIICHA.!

1) BeITh MakCHMaIbHO OOIIIEH, YTOOBI OXBATUTh BCE BO3MOYKHbIE BAPHUAHTHI.

2) YeTKO COOTHOCUTHCS C MOCTABJICHHOMW II€7bI0, OCHOBBIBATHCS HA MPEICTABICHHBIX JaHHBIX U
yKa3bIBaTh Ha BO3MOXKHBIE HCTOYHUKU HEOTIPEACTICHHOCTH.

3) TloarBepskaaTh M3HAYANBHO OKHIAAEMBIH pPE3yJbTaT, Jake €CIM JaHHbIE JTOMY
MPOTUBOpEYAT.

4) ConeprkaTh TOJBKO MOJIOKUTEIBHBIE OIEHKH MMPOBEACHHON PabOTHI.

OrtBer: 2

3aoanue 4. Pacuem npoyenma omnocumenvhoco cmanoapmuozo omxnonenusi (RSD) onsa cepuu
NapaieibHbIX UsMepeHUll A6IsAencs 4acmvio CUCIEMAmu3ayull U aHaIu3a pe3yibmamos.

1) Bepno

2) HesepHo

Otger: 1

3aoanue 5. Ilpu unmepnpemayuu HeoHCUOAHHO BbICOKO20 pPe3yIbmama 6 Mmumpumempuieckom
ananuse (OIIK-1.2) docmamouno ykazame, umo «mMemoo O0al NOSPEUHOCHbY, He NPeonazas
KOHKPEMHbIX XUMUYECKUX UTU MEMOOUUECKUX NPUUUH.
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1) Bepno
2) Hesepno
Ortser:

3a0anue 6. Kakue Oelicmeus omHOCAMCA K 9mMany CUCMeMAmMu3ayuu pe3yibmamos
aKcnepumenma no onpeodeneruio PH cepuu 6ygheprvix pacmeopog?

1) 3anuchk nokazanuii PH-MeTpa /Ui KaxI0ro pacTBopa B TaOJHILY.

2) Tloctpoenue rpaduka 3aBUCKMOCTH ITOKa3aHUH MPHOOPa OT TEOPETUIECKOro 3HaueHus PH.
3) BeigBmkeHue ruoTe3sl 0 NpUpoie OyPpepHOil eMKOCTH.

4) Pacyer cpenHeil BEJIMYMHBI W CTAHAAPTHOIO OTKJIOHEHHS Ui TPEX H3MEPEHHIl OJHOTrO
pacTtBopa.

5) Hanrcanue BBIBOJIOB O MPUTOJAHOCTH JJICKTPOIA.

6) 3aka3 HOBOTO pEaKTHUBA M3-32 COMHEHHIA B €T0 YUCTOTE.

Otser: 1, 2,4

3adanue 1. Humepnpemayus 0auHbIX XpOMAmMopaghuyecko2o aHaiu3a Moxtcem eKIoUamy.:

1) OObsicHeHHE YUIMPEHUS NMUKOB C MO3UIMH TeoprH 3PPEKTUBHOCTH XpoMaTorpapruecKoi
KOJIOHKH.

2) UneHtu¢ukainuoo MUKOB IO BPEMEHH YICPKUBAHHS C HCIOJB30BAHUEM JIAHHBIX IS
CTaH/IapTHBIX BEILIECTB.

3) OOcyxkaeHrne BO3MOKHOTO HAJTMUHUS CORTIOUPYIOIINX BEIIECTB (MHTEPPEPEHIIHIA).

4) PeKOMEHIALUIO YTHIM3HPOBATh 00pa3iibl Cpasy MoCiie aHaIn3a.

5) IIpennonoxxeHre 0 XUMUYECKOHN MPUPOJIC HEM3BECTHOTO MMMKA Ha OCHOBE €r0 YJCPKUBAHHS U
JTAHHBIX JIETEKTOPA.

6) M3MeHeHue mKaibsl Ha XpoMaTorpaMme il BU3YalIbHOTO YITyUIICHHS Pa3IeIICHNUS.

Otsert: 1, 2,3,5

3aoanue 8. Ycmanosume coomseemcmeue medxncoy smanom pabomul ¢ OAHHbLIMU HA NPAKMUKe U
UHOUKAMOPOM

Otansl paboThI: WHaukartopsr:

1) Csenenue naHHbIX KanuOpoBku mo Fe B Ttabmumy, A)  Cucremartusupyer u
MOCTPOCHHE KaIMOpPOBOYHOIO Tpaduka, pacyeT YypaBHEHMsS aHATU3UPYET pe3yJIbTaThl
JUHUM U KO3 (DULIMEHTa KOPPESLUU.

2) OOBsICHEHNE HETMHEHHOCTH KATHOPOBOYHOI 3aBUCUMOCTH B B) [Ipennaraer
00J1aCTH BBICOKUX KOHIIEHTpauuid 3P¢heKToM caMOIOTJIONICHUSI WHTEPIPETAIHIO c
B uiameHn AAC. UCIIOJIb30BaHUEM

TEOPETUYECKHX OCHOB.

3) ®opmymupoBka wurora: «Meroxg  Qoromerpun ¢ B) dopMynupyer
CyJb(POCATUIIMIIOBON KUCIOTOM MPUTOJICH JJIA onpeeneHuss Fe  3akimroueHust U BHIBOIBI
B JaHHBIX oOpasmax B aumamazone 1-10 mr/m, RSD < 5%.

Hab6nromaemoe otkiionenue y oopasia Ne3 Tpedyer mpoBepku
Ha HAJIMYME MEUIAOIINX HOHOBY.

4) CpaBHEHHE TOJyYCHHOW KOHIICHTpaIMu ZN B cTOUHOM Bome [') DopMyaupyeT BBIBOJIBI HA

C IJaHHBIMH JIUTEPATYPHOro 0030pa Mo aHAJIOTUYHBIM OOBEKTaM. OCHOBE aHanusa
JTUTEePaTypPHBIX u

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

3aoanue 9. Ycmanmoeume coomeemcmeue mexncoy cumyayuel (npooremoi/owudKot) 6
unmepnpemayuy U Hapyuaemvim UHOUKAMOPOM.:



Curyauuu:

1) AHATUTHK MOJYYHJI 3aHW)KEHHBIA PE3yJIbTaT TUTPOBAHHMS.
B BeiBoge on numer: «Konumentpauuss BemectBa X
cocrtapisieT Y I/1», HE YIOMHHAsE O BO3MOXKHOM MOTEpe 4acTu
analyte npu npoOoMoAroToBKe.

2) Pe3ynbraThl rpaBUMETPUYECKOTO aHAIKM3a MPEICTABICHBI B
BUJIC HEYNOPSAOYCHHBIX 3allMCed HA JINCTKAX, 0e3 TaOIHIIbI,
pacyeToB MAacChl OCa/IKa U KOHEYHON KOHIIEHTPALIMH.

3) Ilpu obcyxaenun crnektpa SIMP HOBOro coeauHEHUs
IIPAKTUKAaHT WTCHOPUPYET JIaHHbIE O KOHCTaHTax CIIMH-
CIIMHOBOT'O B3aUMOJICHCTBUS, XOTS OHU YKa3aHbI B CIIEKTPE.

4) B ordeTe CpaBHUBAIOTCSA pe3yJIbTaThl, MOJYYCHHBIC B
pasHbBIX  ycnoBusx  (pa3Has ~ TeMIiepaTypa,  pa3HbIe
rpaayupOBOYHBIE PACTBOPHI), KAK COTIOCTABUMBIE.
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Yro Hapy1eHo:
A) OTcyTCTBYET
cUCTeMaTH3alHs u
TIOJTHOIICHHBIH aHAIHN3.

b) Henonnas wmHTepnperanus,
UTHOPUPOBAHUE 4acTH
TEeOpeTU4ecKoi nH(OPMALIUU.
B) BreiBon He oTpaxkaeT Bceit
uHpopmanuu 00 YCIOBHSIX U
OTpaHUYCHUSX

I') HexoppekTtHOoe cpaBHEHHE
M, KaK CIICJACTBUE, OIIMOOYHBIN
BBIBO/

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

3aoanue 10. Pacnonosicume 6 npasuiibHOU J102U4eCcKol NOC1e008amelbHOCMU dMansl pabomul ¢
Dpe3yIbmamamu KOIUu4eCmeeHHo20 aHaIU3a nocie NPo8eoeHUs. USMEPEHULL:

1) IIpoBepka Ha HaUYKHE TPYOBIX MPOMAXOB (Hapumep, o Kpurepuio Q).

2) Pacuer KOHIICHTpaIUy B 00pasiax 1o KaJTuOpOBOYHOMY YPaBHEHHUIO.

3) IlpencrasieHre KOHEYHOTO PE3yJIbTaTa ¢ yKa3aHUEM JIOBEPUTEIbHOTO HHTEPBAJIA.

4) Crarucrudeckas o0pabOTKa JaHHBIX MapaUICIbHBIX ONpeleNieHHH (CpeaHee, CTaHAapTHOE
OTKJIOHCHHE).

OmBer:2 >1—>4—>3

3aoanue 11. Pacnonosicume smanvl GopMyauposanus 61600068 no 3adave «OyeHumo
NpU20OHOCHb MEMOOUKU OISl AHAIU3A PEdTibHbIX 00PA3Y08» 8 102U4ecKOM NOpsoKe:

1) CpaBHeHHME  MOJYYCHHBIX  METPOJIOTHUECKMX  XapaKTePUCTHK  (MPaBHIbHOCTH,
MPEU3UOHHOCTb) C TPEOOBAHUSIMH K METOJMKE.

2) AHanu3 TOJYYEeHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX (JaHHBIC 1O CTaHAAPTHBIM OOpasiiam,
MOBTOPSIEMOCTH ).

3) ®opMyaHpOBKAa OKOHYATEIBHOTO BBIBOJA O MPHUTOJIHOCTH/HEIPUTOJIHOCTH METOIUKH IS
MOCTaBIICHHOM LIEJIH.

4) O6cyKaeHne BO3MOXHBIX HCTOYHUKOB CHCTEMATUYECKHUX M CIIYYalHBIX MOTPEITHOCTEH.
OtBer:2 > 1—>4—>3

3adanue 12. Hazoeume 06a OCHOBHbIX CMAMUCMUYECKUX napamempd, Komopwvle HeoOXo0umo
paccuumams npu npeoCmMAasieHuu pe3yibmanos cepull NapaiieibHblX UsMepeHutl 0OHOU NPoob.
OtBet: Cpennee apudmeTrnueckoe (cpeaHee 3HAUYEHHWE) M CTaHJAPTHOE OTKIOHEHHE (WM
OTHOCHUTEJIbHOE CTaH/IAPTHOE OTKIIOHEHHE).

3a0anue 13. Kaxoii meopemuueckuii 3aKOH J1edcum 6 OCHO8e UHMepnpemayuy OaHHbIX
gomomempuueckoeco memooa ananruza?
Otsert: 3akon byrepa-Jlam6epra-bepa.

3aoanue 14. Onuwume, Kax 6bl 0Oydeme CUCMEMAMUIUPOBAMb, AHAIUSUPOBAML U
UHMepnpemupo8ams pe3yibmamsl IKCNEpUMeHma no NOCMpPoOeHUuI0 KaaubpogouHo2o epagura 6
Memode amomHo-abcopoyuonnot cnekmpockonuu (AAC) ons onpedenenus meou. B omeeme
ompasume Oelicmausi, coomgemcmeayrouue unoukamopam OIIK-1.1 u OIIK-1.2.

[IpumepHBIil OTBET:
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Cucremaruzanus (OITK-1.1): Bce u3MmepeHHbIe 3HaueHHsS a0OCOPOLMHU sl KATMOPOBOYHBIX
pPacTBOPOB U XOJIOCTOTO OIbITa CBENY B TaONHUILy, IJie OyAyT KOJOHKU: «3aJaHHast KOHLIEHTPALIUS
Cu, wmr/m», «W3mepennas abcopOuus», «CKoppekTHpoBaHHas aOcopOIus (3a BBIUETOM
X0JIocTOro ombiTa)». [TocTporo kasmOpoBouHkIi rpaduk B KoopauHaTax Ackop — C. Paccuuratro
METOZIOM HaMMEHBIINX KBAJpaTOB ypaBHEHHE MNpsSMOU (YIJIOBOW KOX(PQPHUIMEHT, OTPE30K),
ko3 dunuent koppensuuu (R) wim gerepmunanuu (R?).

Wnrepnperanus (OI1K-1.2): Tlpoananu3upyro nuHEHHOCTh Tpaduka. Beicokoe 3HaueHue R?
(>0.998) Oymer CBUAETENBCTBOBATH O XOPOIICH JIMHEHHOCTH B BHIOPAHHOM JHala3oHE.
OTKJIOHEHHE TOYKHM OT JIMHUHM, OCOOEHHO B OOJACTH HM3KUX KOHIEHTpAalUW, MOXKET OBbITH
CBSA3aHO C TMpeleroM OOHapy>KeHUsT WIM HeCTaOMIbHOCTbIO HCTOYHHMKA cBeTa. HenyneBoit
OTPE30K Ha OCH OpJIMHAT MOXKET YKa3blBaTh Ha CHUCTEMATU4YEeCKUW (DOH WIIM BIMSHUE MATPHILIBL.
Ha ocHoBe moONyyeHHOro YypaBHEHHS M PACCUUTAHHOM YYBCTBUTEIBHOCTH (YIJIOBOIO
K03 duMeHTa) caenar BBHIBOJ O MPUTOJHOCTH JAHHOW T'PaIyWpOBKU JUISl aHAJIN3a PEeabHBIX
00pa3Ios..

3aodanue 15. Cmooenupyiime cumyayuro npou3800CMEEHHOU NPAKMUKU. NpU onpedeieHuu
Maccoeol 0oau 6iacu 6 00pazye Nnousbl MemooOM BbICYWUBAHUL 084 NAPATLIENbHbIX
onpedenenus danu 3amemuo paziudarowuecs pesyromamol (8.2% u 9.5%). Onuwume sawiu

oelicmsust N0 AHAIU3Y BO3MOICHLIX NPUYUH U copmyaupylme 6blo0 Oasi omuema (OITK-1.1,
OIIK-1.3).

[TpumepHBIii OTBET:

Amnanu3: [IepBbIM Z1€70M IIPOBEPO KOPPEKTHOCTh 3allUCH JAHHBIX, B3BEIIMBaHMMU. Paccunraro
pasHHIly MEXIy pe3yibraTamu. Mcnonb3yro KpuTepuil i rpyObIXx nmpoMaxoB (Hampumep, Q-
KPUTEPHiA) [UIS OLUEHKH CTATHCTHYECKOW MPUEMIIEMOCTH TAaKOTO pacxXxokaeHws. llepecMoTpro
IPOTOKOJI MPOOOMOATrOTOBKU: OBUIM JM HABECKH OTOOPaHbl M3 OJHOM OJHOPOJHOW MPOOHI?
[TpoBepto, paBHOMEPHO JIM ¥ JI0 TIOCTOSTHHOM JIM MacChl BEJIOCHh BHICYIITMBAHUE B 000MX CITyJasix.
Bo3MoHO, OMH W3 THUIIeH ObUI HENOCYyIIEH IMepesl HayalloM aHalu3a WIM OXJIaxjaaics B
IKCHKATOPE PA3HOE BPEMsL.

®opmynupoBka BbIBoJA: «llomydyeHHbIE pe3ynabTaThl HapalljieNbHBIX OIpe/eIeHul MaccoBOM
nomu Biard (8.2% wu 9.5%) AeMOHCTPHPYIOT HEyIOBIETBOPUTEIbHYIO cxomumocth (RSD ~
10%), npeBbIMIAOIIYI0 00BIYHO OXHIaeMyto 1JIst JaHHOTo Metoza (1-2%). Takoe pacxoxaeHue
yKa3blBa€T Ha BEPOATHYI0 HEOAHOPOJHOCTh aHAIM3UPYEeMOW MpPOObI TIMOYBBI JIMOO Ha
HE/IOCTaTOYHYIO0 CTAHJApTH3alMI0 YCIOBHH BBICYIIMBaHMS/OXJIaXAeHUd. [ momyuyeHus
HAJICKHOTO pe3ysibTaTa HEOOXOIUMO MOBTOPUTH aHAIIM3 C YBEIWYCHHUEM YHCIA MapauIeIbHBIX
HAaBECOK, B3ATHIX M3 TIIATEIBHO YCPEAHEHHOW NMpOOBI, U CTPOTUM KOHTPOJEM BPEMEHHBIX M
TEMIIEpaTypHBIX NapaMeTpOB dSTamna BhICYIIMBaHWA. Ha maHHOM »JTame pes3yibTaTr CleayeT
CUUTATh OPUEHTUPOBOUYHBIM.

DopmupyeMasi KOMIETCHIUSA Nuaukaropsl chopMHUPOBAHHOCTH KOMIIETEHIHHU

OIIK-2 Cmnocoben mpoBoguth ¢ | OIIK-2.1. PaGoTaer ¢ XUMHUYECKHMMH BEUIECTBAMH C
COOJTIOIEHHEM HOPM TEXHHUKH | COOJTFOICHUEM HOPM TEXHUKH 0€30IaCHOCTH;
0€30I1aCHOCTH xumuaeckuii | OIIK-2.3. TIpoBoAUT CTaHIApTHBIE OMNEpalud IS
OKCIIEPUMEHT, BKJIFOYas CUHTE3, | ONIPEJICTICHUST XHMHUYECKOTO W  (a3oBoro cocraBa
aHaIM3, W3yYEeHHE CTPYKTYpbl U | BEUIECTB M MAaTEPHAJIOB HA UX OCHOBE;

CBOWMCTB BemecTB u  Matepuaios, | OIIK-2.4. [IpoBoUT WCCIeTOBAHUS CBOMCTB BEIIECTB U
HCCIIEN0BaHUE, WHJMKATOpaMH | MATEpUAIIOB C HKCIOIh30BAaHHEM CEPUHHOTO HAYYHOTO
JIOCTHKCHHS] KOTOPOU SIBIISIETCS: 000pyTI0BaHMS;

3aoanue 1. Ilpu pabome ¢ KOHYEHMPUPOBAHHOU A30MHOU KUCIOMOU HA NPAKMUKE 8 NepEyio
oyepedb HeoOX0OUMO.
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1) HaneTpb 3aluTHBIC OYKH, Xajar, IepYaTku U padoTaTh MO BBITSHKHBIM IIKa(OM.
2) Vcrosp30Bath IACTUKOBBIN CTaKaH JUIs YA00CTBa.

3) Pa3baBuTh KUCIOTY BOJIOM, HAJIMBAsI BOY B KUCIIOTY.

4) IIpoBepuTh PEaKTHB Ha 3amax.

Ortger: 1

3aoanue 2. I[Iposedenue cmanoapmuol onepayuu «2pasumempuieckoe onpeoenerue cyivbpam-
UOHO8) 6KII0YaAem.

1) TonpKO B3BEIIMBAHUE UCXOIHON HABECKHU.

2) Ocaxnenue B Buae BaSOa, ¢umbTpoBaHUe, IPOMBIBAHUE, NPOKAIMBAHUE U B3BCIIMBAHHE
ocajka.

3) UzmepeHnue »IeKTponpoBOAHOCTH PACTBOPA.

4) TuTpupoBaHUE KUCIOTOM 10 M3MEHECHUS 1IBETa HHANKATOPA.

Ortger: 2

3aoanue 3. Hccnedosanue onmuueckux c80Ucms geujecmed Ha cepuiHomM cnekmpogomomempe
mpebyem om NpaKmuKanma:

1) CamocTosTenpbHOM pa3oopKu MpubOpa JJIsl YNCTKU KIOBETHOTO OT/ICIICHHS.

2) CnenmoBaHus HMHCTPYKIMHM (CTAHJAPTHOW ONEPAI[MOHHOW MPOIEaAype) IO BKIOYCHHUIO,
KaTuOpOBKe, BEIOOPY IJIMHBI BOJIHBI U U3MEPEHHUIO.

3) PaboThl 0e3 mpenBapUTEIbHON KAIMOPOBKH MPUOOpPA, €CIU OH HCIOIB30BAICS CErOIHS
panee.

4) Ncnosib30BaHus JIIOOO0H KIOBETHI, IaXe C [IapaliHaMi B paboueM ciioe.

Otser: 2

3aoanue 4. Pa3nmuThlii KOHIIEHTPHUPOBAHHBIA PACTBOP LIETOYM MOKHO HEHTpaIn30BaTh U yOpaTh,
3aChINaB ATO MECTO IMECKOM, a 3aTeM MPOTEPEB TPSIKON 0e3 3aIUTHI PYK.

1) Bepno

2) HesepHo

Ortser: 2

3adanue 5. K craHgapTHBIM omepanusiM AJsi ompeaeneHus xumuueckoro cocraBa (OITK-2.3)
OTHOCHTCS TIPUTOTOBJICHHE TUTPOBAHHOTO PAaCTBOPA C TOYHOM KOHIICHTPAIIUEH.

1) Bepno

2) HesepHo

Ortger: 1

3aoanue 6. Kakue peiicTBus mnpu paboTe B aHAIUTUYECKOH J1TaOOPAaTOPHUH COOTBETCTBYIOT
HOpMaM TEXHUKH 0€30MacHOCTH?

1) XpaHeHue CKIISTHKH € alleTOHOM BJIAJIM OT HCTOYHHKOB OTKPBITOTO OTHSI.

2) TIpoboBaHMe HEU3BECTHOTO BEIIECTBA HA BKYC JUIS MACHTH(OUKAIMH.

3) Hememennas yoopka pa3imuThIX KUAKOCTEH MIIM PACCHIITAHHBIX TBEPIBIX PEAKTHBOB.

4) Vicniosib30BaHKe MUIIETKH PTOM JJIsi OTOOpa pacTBOpa COJITHON KUCIOTHI.

5) 3HaHue pacnoI0KEHHs CPEICTB MOKAPOTYIICHHUSI, aBaAPUIHHOTO JyIIa U aNTeUYKH.

6) CriuB B paKOBHUHY OCTaTKOB OPTaHMYECKHUX PACTBOPHUTEIICH MOCIIe aHATH3A.

Otser: 1, 3,5

3aoanue 7. Ilpn npoBeaeHUN UCCIEI0BaHUS Ha crieKTpodoToMeTpe (cepuiitHoe 000py1oBaHKe)
IIPAKTUKAHT JOJKEH:
1) BrimrounTh pubOp U cpazy HauaTh U3MEPEHHSL.
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2) IIpoBectn KanMOPOBKY IO «XOJOCTOMY PAacTBOPY» (PACTBOPUTEIIO) HA BBIOPAHHOM JJTHHE
BOJIHBI.

3) Y6enuthcesi, 4To KIOBETHI JIJIsi 00pasiia  X0JIOCTOTO OIBITAa YACTHIC U HICHTHYHBIE.

4) 15151 OYMCTKY KBapLEBOM KIOBETHI UCIIOIb30BaTh a0Pa3HBHBIA MOPOIIOK.

5) 3anucark B )KypHaI yCIOBUS U3MEPEHHS: JUTHHY BOJIHBI, TUT KIOBETBI, HA3BaHHE METOJIA.

6) OcTaBisATh BKIIOYECHHYIO JIaMITy IpuOopa Ha 00€IeHHBIH IIepephIB s CTA0MITN3AINH.
Otser: 2, 3,5

3aoanue 8. YcTaHOBHTE COOTBETCTBHE MEXAY 000pyAOBaHHEM/ONepanell U CBA3aHHBIM C HUM
KJIFOYEBBIM [TPaBHJIOM TEXHUKHU Oe3omacHoctu win padbotsl (OI1K-2.1, OITK-2.4):

O6opynoBanue/Oneparus [IpaBuio:

1) Pabora ¢ OamtoHom cxaroro raza A) Kpemkoe 3akperuieHue OautoHa, MpPOBEpKa
(nanpumep, anerusiex ans AAC). COCTOSIHUSL pelayKTopa, paboTa B MPOBETPUBAEMOM
MIOMEILEHU Y.

2) IlpoBenenue KucioTHO-IIenouyHOro bB) OOs3arenbHOEe  HCMOIB30BAHUE  OIOPETKH  C
TUTPOBAHUS HAKOHEYHHUKOM, 3alIUTHBIX OYKOB, OCTOPOKHOCTb

pu paboTe ¢ TUTPAHTAMHU.
3) MUcnonwzoBanue wMydenbHoli mneun B) Mcnosnbp3oBaHue TEpPMOCTOMKMX [EpPYaToOK U
JUTSI IPOKAJIMBAHUS OCAJIKA. HIUIIIOB, HEJOMYCTUMOCTh MOMAaJaHus JETKOIUIaBKUX
WM TOPIOYUX MaTEPHUAJIOB.
4) Bs3BemMBaHHE Ha aHAIMTHYECKUX ) 3aKpbITHE IBEPOK BECOB BO BPEMs B3BEIIMBAHM,
BEcax. MCII0JIb30BaHUE TUHIIETA U1 TUPb, KATMOPOBKA.

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

3a0anue 9. YCTaHOBUTE COOTBETCTBHE MEXIy 3aqaueii aHAIUTHYECKOTO KOHTPOIS W
cTaHaapTHOU onepanumeit/ neiicteuem ais e€ poimonnenus (OIMK-2.3, OITK-2.4):

3anaua: CrannaptHas onepanus / JlelicTBue:
1) Ompenenuth mienoyHocTh A) TurpupoBaHHe TPOOBI CONISHOW KHCIOTOW B MPHCYTCTBUU
MPUPOIHOMN BOJBL. WHJMKATOPOB MEeTUIIOpaHka U ¢eHondranenna.

2) YcranoBuTh conepxanue b) V3mepenne Ha IJIaMEeHHOM (OTOMETPE WIM METOJ0M
HMOHOB Kajus B MUHEPAJIBHOW AaTOMHO-3MHUCCHOHHOW CIIEKTPOMETPUHU.

BOJIC.

3) HUccrnenoBatp kuHeTuky B) Ilepuoanmueckoe wu3MepeHHe 00beMa BbIICISFOMICTOCS
pa3IoKEeHUS MEepoKCcHa KHUCIOpPOoJa Ta3oBOM OIOPETKOM WM W3MEHEHHE ONTHYECKOU
BOZIOpOAA. IUIOTHOCTH Ha CTIEKTPO(OTOMETpE.

4) TloarBepauth Hammuume [) OOpaboTka oOpasiia COJSHOM KUCIOTOW W HaOMIOJeHHE 3a
kapOoHaToB B oOpasle BBIJCIEHUEM ra3a (KayeCTBEHHAs «IICHay).
IIOYBBI.

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

3aoanue 10. Pacmionoxnute B MPaBHILHOW MOCIEIOBATEIBHOCTH ITAIBI MOJTOTOBKH K paboTe C
HOBBIM CEpPUHHBIM aHaU3aTOpPOM (Hampumep, pH-meTpom):
1) O3HakoMIIEHHE C MHCTPYKIUEH (pPYKOBOJACTBOM 110 3kciutyararun) win COIl mabopatopun.
2) BusyanpHas mpoBepka mpudopa u 3JIEKTPOIOB Ha OTCYTCTBHE MOBPEKICHUI.
3) IMoaxmroueHue mprbopa K CeTH, BKIIIOYCHHUE U 0XKHIaHHEe CTa0MIN3aIliH.
4) KanubOpoBka npubopa 1o craHIapTHBIM Oy(epHBIM pacTBOpaM.
OmBer: 1 -2 >3-4
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3adanue 11. Pacrionoxute B MPaBHJILHOM TOPSJKE IIard MPH MPOBEICHUU THTPOBaHUS (KaK
CTaHJApPTHOU ONEepaluy aHaIN3a):

1) TouHOE OTMEpHBAHUE ATUKBOTHI aHATU3UPYEMOT'O PaCTBOpa B KOJIOY ISl TATPOBAHUS.

2) [ToaroroBka TUTPOBAHHOT'O PAacTBOpa (TUTPAHTA) U 3aIIOJHCHUE UM OIOPETKH.

3) lobaBneHne HHANKATOPA B KOJIOY € aHATU3UPYEMBIM PACTBOPOM.

4) TlpoBeeHHEe TUTPOBAHHUS 10 JOCTHKCHUS TOYKU SKBUBAJICHTHOCTH (M3MCHEHHUS 1IBETA).

5) Custe orcueTa oObeMa TUTPAHTA 10 OIOPETKE U pacyeTr pe3yJibTara.

OmBer:2 >1—53—>4->5

3a0anue 12. Kakoil TepBUYHBIA JOKYMEHT B Ja0OpaTOpUM pErJaMEHTHPYET TOPAI0K
0e30macHOi paboOThl C KOHKPETHBIM OIACHBIM PEAKTHBOM (KOHIIEHTPUPOBAHHBIC KHCIIOTHI,
IEJI0YH, TOKCUYHBIE COJIN))?

Otet: Ilacmopr OGe3omacHoct xumuueckoit mpoaykiuu (MSDS/SDS) wmnm jokanbHast
WHCTPYKIHS IO TEXHUKE 0€30MacHOCTH.

3a0anue 13. Ha3zoBuTe 1Ba OCHOBHBIX MpOIECCA, COCTABIAIONIUX CTAaHAAPTHYIO OIEPAIHIO
«BIIQKHOE O30JICHUE» MPOO OPraHUYEeCKUX MATEePHaJOB JUIsI TOCIEAYIOLIEr0 3JIEMEHTHOTO
anamm3a (OI1K-2.3).

OtBet: OOpabotka koHueHTpupoBaHHbIMU kucinotamu (HNOs, H.SOs, HCIO4) u HarpeBanue
(4acTo ¢ UCTIONB30BAHUEM CIICIIHATBHBIX CUCTEM).

3aoanue 14. Onummre nopsigok 6e3omnacHoro mpurorosieHus 0.1 M pactBopa cepHOI KHCIOTHI
U3 KOHIIEHTpHpOBaHHOU (<96%) B oObeme 1 nmutp. B oTBeTe oTpasute HEOOXOAMMBIE MEPHI
6e3zonacHocTu (OI1K-2.1) u crannaprtabie oneparuu (OI1K-2.3).

IIpuMepHBIii OTBET:

Mepni 6e3omacHocTH: PaboTy MpoBOAUTH MOJ BHITSKHBIM IKadoM. HaneTs 3ammTHBIC OYKH,
XMUMHUYECKH CTOMKHE MepuaTKu (HUTPUIOBbIE/HEONIPEHOBRIE) U XanaT. FIMeTh HaroTose BOLy JUIs
IIPOMBIBKH B CITydae MOMalaHus Ha KOXKY.

ITopsimok nencTBuid:

1. PaccuntaTh 00beM KOHIIEHTPUPOBAHHON KUCIOTHI (TUIOTHOCTH ~1.84 v/mm). dus 1 1 0.1 M
H2SO04 (~4.9 r H2SO4) 310 0KOJ10 2.7 MII.

2. B mepnyto konOy Ha 1 1 ormeputh mpumepHo 500 MIT AUCTHILTUPOBAHHON BOIBI.

3. MenneHHo, MNpU HENPEepbIBHOM IOMEIIMBAaHUM, JOOAaBUTh PACCUUTAHHBIH 00BEM
KOHIICHTPUPOBAHHON KUCIIOTHI B BOJY C MOMOIIBIO MEPHOTO IMJIMHIPA WM THIIETKU C TPYIIeH
HUKOI'TA HE HAOBOPOT (xucnoty B Bozy!).

4. JlaTh pacTBOpPY OXJAAUTHCS JO KOMHATHOW TEMITEpaTypHI.

5. JloBecTu pacTBOp AUCTUIUIMPOBAHHON BOJOW 10 METKU Ha KoJ0e, TIaTeIbHO epeMeiaTh.

6. IlepeHecTy pacTBOp B CKIISTHKY C COOTBETCTBYIOIIEH 3TUKETKOW (Ha3BaHWE, KOHIICHTPAITHS,
Jata, UMs UCTIOJTHUTEIIA).

CrangaptHas onepanusi: [I[puroroBineHne pactBopa ¢ 3aJJaHHOW MOJIAPHOW KOHIEHTpAIIUEHN.

3adanue 15. CmonenupyiiTe CHUTyaldio: BaM TMOPYYMWJIM IPOBECTH CEPUI0 HU3MEPEHHI
AJIEKTPONPOBOJHOCTH HAa KOHAYKTOMETPE JMJIs OLIEHKH COJIeCOAEp)KaHUs B MNpoOax BOJBI.
OnwuiuTe Bally ISHCTBHS: a) 0 TOJArOTOBKE cepuiiHOro obopyaoBanus Kk pabore (OIIK-2.4), 6)
10 BBINIOJHEHUIO CTaHAapTHOH omeparyu uamepenus (OI1K-2.3), B) mo 3aBepuieHnu paboThl U
IpPUBEICHNIO0 pabovyero Mecra B MOPSAOK.

IIpuMepHBIii OTBET:

a) IlogroroBka oGopymoBanus: O3HAKOMUTBCS C HHCTPYKIIMEH K KOHKPETHOHW MOJIEIH
KOHAyKTOMeTpa. [IpoBepUTh YUCTOTY M IEIOCTHOCTh M3MEPUTEIBHOM SUCHKHU (IIIEKTPOAOB).
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Brxurounts npubop, 1aTh BpeMsl Ha MpOrpeB U craduiu3anuio. [Ipn HeoOXOAMMOCTH MPOBECTH
KaMOpOBKY npubdopa o cranaaptHeiM pactBopam KCl n3BecTHOi 251eKTpONpOBOAHOCTH.

0) Brimonnenue wusmepeHus: ONONOCHYTH SYEHKY IUCTHIIJIMPOBAHHOW BOJOM, a 3aTeM
HECKOJIbKO pa3 ucciemyemMoi mnpoboi. Ilorpy3uTs sdeiiky B cTakaHYMK C MpoOoi (Wim B
IOTOKOBYIO KIOBETY), yO€AMBIIMCH, YTO OAJIEKTPOABI MOJTHOCTHIO TOKPBITHI KHIKOCTBIO.
JloxnaTbesl crabMIM3alMy MMOKa3aHUM Ha auciulee. 3amucarh 3HadeHue (00biuHO B MKCM/cM
wi MCm/cm). [l kaxaoi mpoOsl poBecTH 2-3 MOBTOPHBIX U3MEPEHHS, OMOJIACKUBAS SYCHKY
MexIy mnpobamu. M3mepuTh Temmeparypy HOpoObl, Tak Kak 3JIEKTPOIPOBOJHOCTh CHIIBHO
3aBUCHUT OT Hee (mpuBecTH K 25°C miM 3amucaTh 3HaYEHHE C TEMIEPATypHON KOMIIEHCAIUeH,
€CJIM OHa eCTh B Ipuodope).

B) 3aBepuieHne paboTel: [locie u3MepeHnii TIATEIbHO MPOMBITh SYEHKY JUCTUIUIMPOBAHHON
BOJ10M. BeikimrounTs npubop. IIpusectu padbodee MecTo B NOPSAAOK: yOpaTh CTaKaHUYUKH, BBUTUTD
OCTaTKM Tpo0 B CIEHUAIBHYIO EMKOCTh MJIS OTXOZOB, MPOTEPETh CTOJ. 3amucarbh BCe
IOJIyYEeHHbIE JJaHHbIE B J1a00OPaTOPHBIN KypHaI.

(I)opanyeMaﬂ KOMIICTCHIIUA I/IH)II/IKaTOPLI cq)OpM]/IpOBaHHOCTH KOMIICTCHIIUH

OIIK-3 Crniocoben npumensaTs | OIIK-3.1. [Tpumensier TEOPETHUUECKHE u
PacUYeTHO-TEOPETUUECKUE METOMABI JUISl | TONySMIMPHUYSCKHE MOAEIH MpU pEIICHHH 33734
U3yYeHHUs]  CBOMCTB  BEUIECTB U | XUMHUYECKOH HaNPaBICHHOCTH;

nporeccoB ¢ ux ywyactueM ¢ | OIIK-3.2. MHcnonp3yer cTaHIapTHOE MPOrpaMMHOE

UCIIOJIb30BaHUEM COBPEMEHHOM | oOecrieueHue MpU  PEUIeHUM 3aJa4  XHUMHUYECKOU
BBIYUCIIUTENbHON TEXHUKH, | HAIIPABJIEHHOCTH;

UHAMKATOpaMH JIOCTH)KEHUS KOTOpOM

SBIISICTCSL:

3aoanue 1. JIast TpOrHo3upOBaHus MoJ0XxeHus mojioc B MK-criekTpe ¢10KHOTO0 3dupa B paMKax
[POM3BOICTBEHHOTO 3a/IaHMsI TPAKTHKAHT MOYKET TPUMEHHTE:

1) TonbKO 3KCIIEpUMEHTATBHOE U3MEPEHHE CIIEKTPA.

2) TeopeTHyecKre MOJIENH, CBA3BIBAIOIIME YACTOTHI KOJICOAHWI C CHIIAMH CBSI3€ M MaccaMu
aTOMOB, WK 0a3bl JAHHBIX CHEKTPOB (KaK MOIYIMITUPUIECCKUI MTOIXOT).

3) Meroz ipo6 U OIIHOOK.

4) VICKJTFOYUTEThHO KaYeCTBCHHBIE XUMHUYECKHE PEaKIINH.

Ortger: 2

3a0anue 2. Tlpu 00paboOTKe NaHHBIX KaTHOPOBKM B AHAIUTHYECKOW XHMHU CTaHIAAPTHBIM
IpOTrpaMMHBIM 00€CTIeYeHHEM SIBIISIETCS:

1) TonbKo py4HO pacyeT B TETPaIH.

2) Ucnonb3oBaHue KabKyJISTOPA ISl BBIYUCICHHS CPEIHETO.

3) Ilpumenenune Microsoft Excel wnm cnenmanusupoBannoro I1O (mampumep, Origin,
STATISTICA) s moctpoeHus rpaduka 1 pacyera ypaBHEHUS PETPECCHU.

4) Co3nanue npe3enranuu B PowerPoint.

Otser: 3

3aoanue 3. Insa pacuera PH OydepHoro pacrtsopa, KOTOpbI HEOOXOIMMO MPUTOTOBUTH Ha
NPaKTHKE, CIETYET:

1) [TpuroTOBUTH JTFOOOH PacTBOP COIHM U KUCIOTHI.

2) HUcnonb3oBath ypaBHeHHe | eHmepcoHa-Xaccenbbaxa, OCHOBAaHHOE Ha MOJEIU KHCIOTHO-
OCHOBHOT'O paBHOBECHSI.

3) Usmeputs pH moboro umeromierocst 6ydepa u UCIOIb30BaTh €r0 JaHHBIE.

4) Paccuutats pH o ¢hopmyiie 1ist CHITBHBIX KUCIIOT.

Ortser: 2
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3a0anue 4. Wcnonb3oBanue O0a3bl naHHBIX Macc-criekTpoB NIST mis  maentudukanmm
HEM3BeCTHOT0 mnHMKa B xpomarorpamme GC-MS  sgBisercs mnpuMepoM NpPUMEHEHUS
IIOJIyOMIIUPUYECKON MOJIEIIN.

1) Bepno

2) Hesepuo

Ortser: 1

3adanue 5. JIns mOCTpOCHUST KATMOPOBOYHOTO TpaduKka B aHAIUTHYCCKOWM XUMHUHU JOCTATOYHO
BBECTH ChIpbIC JlaHHbIe B EXCel, He ucmonb3yst HHCTPYMEHTBI PErPECCHOHHOTO aHaTH3a.

1) Bepno

2) Hesepuo

OtBer: 2

3adanue 6. Ilpu pemennu 3amayu 1o onTuMH3anuu ycinoBuil BOXKX-ananusza mnpakTHKaHT
MOYKET UCTOIB30BaTh cTanaaptHoe 110 ms:

1) PyuHoro uepueHust XpOMaTorpaMM Ha MHJUTUMETPOBO# Oymare.

2) CraTiucTryeckoii 00pabOTKH JaHHBIX 110 BPEMEHH YIACPKUBAHUSA U d3PPEKTUBHOCTH KOJOHKH
IIPU Pa3HbIX COCTaBax dJIOCHTA.

3) IIpoBeaeHMsI KBAHTOBO-XUMHUYECKHUX PACUETOB CTPYKTYPhI aHAJIHUTOB.

4) IToctpoenus 3D-rpaduKoB 3aBUCHMOCTH TApaMETPOB Pa3IeiIeHUs OT KOHIEHTpaluu u pH.

5) Hanmcanus otyera B TSKCTOBOM PEIAKTOP.

6) MonenupoBaHus xpomatorpaduueckoro nporecca C UCIIOJIb30BaHUEM
CIeUATM3MPOBAHHBIX IPOrPaMMHBIX MakeToB (Hanpumep, DryLab, ChromSquare).

Ortser: 2,4, 6

3adanue 7. TlpuMeHeHHE TEOPETHYESCKUX U oMy mnupudeckux mozeneit (OI1K-3.1) B mpaktuke
AQHATUTHYECKOW XUMHUHU MOXKET BKITFOYATh:

1) Pacuer TeOpeTHYECKOro THTpPA MO CTEXHOMETPHH PEaKIUH JJs YCTAHOBKH KOHIICHTpAIIUH
TUTPAHTA.

2) MHcnonb3oBanue 3akoHa Jlambepra-Bepa st OLIEHKM KOHIIGHTpPAllMU BEIIECTBA 110
ONTHYECKOM MIOTHOCTH.

3) IlpumMeneHre ypaBHeHHss HepHcra A7sl OLCHKM MOTEHIMANA AJICKTPOJAA B 3aBUCHMOCTH OT
KOHIICHTPAIlUH HOHOB.

4) BpIOOp pacTBOpHUTES LISl SKCTPAKIIUH, OCHOBAHHBIN TOJIBKO Ha €0 CTOMMOCTH.

5) IporHo3upoBaHre BO3MOXKHOCTH MEIIAIONIETO BIHMSHUS MOHOB C MCIOJIb30BAaHHEM TaOJIHI
NPOM3BEACHUI PaCTBOPUMOCTH WJIM KOHCTAHT YCTOMUMBOCTH KOMITJIEKCOB.

6) Onpenenenue MBeTa IIAMEHA HOHA HATPHSI O€3 MCITOJIb30BAHHS CIIEKTPOMETPA.
Otser: 1,2,3,5

3aoanue 8. YcTaHOBUTE COOTBETCTBHE MEX/y TUIIOBOH 3a/1auell MPON3BOJICTBEHHOMN MPAKTHKHU U
PEKOMEHIyeMbIM pacyeTHO-TeopeTHueckuM MeTooM miu [10 amns ee perienus:

3agaya: Meton/I1O:
1) OO0pabGorka pmanHbIX KanmuOpoBku A) Mcmonb3oBanue Microsoft Excel ¢ pynkmmeit
crniekrpodoromerpa (15 Touek). «JIMHEWH» nu rpapmkoM ¢ THHHEH TPeH .
2) [IlporHo3 ontumamsHoro PH mms  B) Pacyer Ha ocHOBE KOHCTAaHT yCTOWYHMBOCTH
KOMIUJIEKCOHOMETPHYECKOTO ~ THUTPOBAHHS KOMIUIEKCOB (YpaBHEHUS
CMECH MOHOB. KOMILJIEKCOOOpa30BaHus).
3) MopenupoBanue ¢GopMmbl  KpuBoii  B) Pemenue CUCTEMBI ypaBHEHUM
TUTPOBaHUA CcJIa00M KHCIOTHI CHUJIBHBIM MaTEpUAIbHOTO OajaHca M 3aKOHA JEHCTBYIOMINX
OCHOBaHHEM. Macc (pacder KpUBOM TUTPOBAHUSA).
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4) JloxymeHTUpOBaHME W TpexacraBieHue [) Vcmosnbp3oBaHHe TEKCTOBOIO W TaOJIWYHOTO
pe3yIbTaTOB CEPHU aHAH30B. nporieccopoB  (Word, Excel) mis co3mganus
CTPYKTYPHPOBAHHOTO OTYETA.

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

3adanue 9. Ycmanosume coomeemcmeue medxcoy oOnucamuem Oetucmeuss NPaAKmuKaHma u
unouxamopom OIIK-3, komopulil 0HO unmrocmpupyem:

JewcTBue: Nunukarop:
1) TlpakTHKaHT Ji1 OLEHKH MPABHILHOCTH A) [Ipumenser
METOJUKH CPaBHUBACT OSKCIEPUMEHTAILHO TEOPETUYECKUE/TIONYIMIIUPHUIECKIE MOJACTU —
HallIcHHOE 3HAY€HHE B CTaHJApTHOM OOpa3le KUHETHYECKHUE ypaBHEHUS
C aTTECTOBAaHHBIM, MCHOJIB3Yys t-KpUTEepHii
CrhioJicHTa, paccuuTaHHbIN B EXCel.
2) Ilpu w3yvenun KuHETHKH peakiuu b) Mcmonb3yer cranmaptaoe 10 — Excel s
IPAKTUKAHT CTPOMUT B CIELUAIU3UPOBAHHOM CTATUCTUKU
nporpamMme rpapukd B KOOpAMHATAX IS
peakuui pa3HbIX HOPSJIKOB, 4TOOBI
ONPEIETUTh NOPSAIOK PEAKLIUH.
3) [Jns BeOOpa gerektopa B BOXX B) [Ipumenser TeopeTndecKkue MOJICIU — 3aKOH
MPAKTUKAHT U3y4yaeT JUTepaTypHble naHHble 0 byrepa-Jlambepra-bepa u  smmupuueckue
MOJISIPHBIX ~ KOX(HUIMEHTaX  IOTJIOMICHUS JaHHbIC
BeniecTB B Y @-o0macru.
4) TlpakThkaHT ucmoib3yeT mporpammy- [') [IpuMeHSET TEOpPEeTHUYECKYyI0 MOJIelb W
cumynaTop crnekrpoMerpa SIMP (Hanpumep, wucnonb3yer cnenuaiusuponanHoe [10
NMR Predict) ans npeickazanuss XAMHYECKUAX
CABUTOB B CHHTE3UPOBAHHOM COEJUHEHHUH
nepe] peaabHbIM U3MEPEHUEM.

OmBer: 1-B5,2-A,3-B,4-T

3aoanue 10. Pacnonoscume 8 npasuibHomM nopsaoKe 3mansvl pacyema KOHYeHmpayuu auaiuma 8
obpa3zye ¢ ucnonvzosanuem Kaiubposounozo epaguxa u I10:

1) Beox B Tabmuiry [1O maHHBIX 1O CTaHIAPTHBIM 00pa3iiaM (KOHIEHTPAIIHs, CUTHAIT).

2) IMonyuenue ot I1O ypaBuenust perpeccun (Y = bx + a) u koaduienta aeTepMUHAIINA
(R?).

3) 3mepeHne aHAIMTHYECKOTO CUTHANA JJ1s1 HEM3BECTHOTO 00pasiia.

4) Pacyer KOHIEHTpamuu B oOpaslle MyTeM IOACTAaHOBKM H3MepeHHOro curHaiga (Yy) B
ypaBHeHue perpeccun (X = (y - a)/b).

5) Tloctpoenune KamuOpPOBOYHOTO rpaduka C IMOMOIIBI HHCTpyMeHTa «Jlparpammay» HiIH
«I'padpuk».

Omer: 1 >5—-2—-53-14

3aoanue 11. Pacnonoscume smanvi peutenuss 3a0aiu no noobopy YClosull SKCMpaKyuu UoHd
Memainna opeanuieckum peazeHmom 8 102U4ecKoll noc1e008amenbHOCU.

1) ®opmynrpoBKa 1eH (HapuMep, TOCTIKEHHE cTerneHu u3BneueHus >99%).

2) Teopernyeckuit pacuer kodddunumenta pacnpenenenus (D) Ha OCHOBE KOHCTaHTBI
9KCTPaKIMU ¥ KOHLIEHTPALUNA peareHTOB.

3) IIpoBepka pe3ynbTaTa pac4eToB Ha MOJICIIBHON CMECH.

4) AHalu3 JIUTEPaTypPHBIX JaHHBIX O KOHCTAHTAX YCTOMYMBOCTHA KOMIUIEKCOB U SKCTPAKITHH.
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Otmer:1 -4 —52—>3

3adanue 12. Hazosume o00HO cmanoapmuoe npozpammuoe obecneuernue (I10), xomopoe
Modcem Oblmb UCHOIBL30BAHO Ol CIMAMUCIIUYECKOU 00padomKu pe3yibmamos XumMuieckozo

AHANU3a Ha NPOU3BOOCMEEHHOU NPAKMUKE
Otser: Microsoft Excel (c makerom ananuza) / STATISTICA /R / OriginLab.

3adanue 13. Kax Hasvieaemcsi OCHOBHOe meopemuieckoe YpasHeHue, UCHOoNb3yemoe O
pacuema nomeHyuaIa UHOUKAMOPHO20 21eKMpoOd 6 NOMEHYUOMEMPUUECKOM MUMPOSAHUU?
OrtBet: YpaBuenue HepHucra.

3aoanue 14. Onuwume, kax vl Oyoeme NpuMeHAMb paciemHo-meopemudeckue memoost u 110
0151 0OpaboOmKU OAHHBLIX NPU NOCMPOCHUU KATUOPOBOUHOU 3ABUCUMOCTIU 8 Memooe AMOMHO-
abcopoyuonnotl cnekmpockonuu (AAC). B omeeme yKkasicume KOHKpemHbvle 0elucmaus.

IIpuMepHBIi OTBET:

HeiictBus, coorBeTcTByromue: [lomydenHnble 3HaueHUs abcopOLUMU ISl CEpUU CTaHIAPTHBIX
pPacTBOpOB W XOJIOCTOTO OIbITa 51 BHecy B Tabmuiyy Microsoft Excel. B coceanux koioHKax
paccuuTal0 CKOPPEKTUPOBAHHYIO abcopOIuio (3a BBIYETOM XOJOCTOro ombita). C MOMOIIBIO
MacTepa AMarpaMM IOCTPOI0 TOYEUHBIH Tpaduk (KOHIEHTpauus — abcopOums). Mcmonb3yro
UHCTPYMEHT «J00aBUTh JNHHUIO TPEHIa», BHIOPAB JMHEWHBIA THUI, U AKTUBUPYIO OIIIUU
«TIOKA3bIBaTh YPaBHEHUE HA JAarpaMMe» M «IIOKa3bIBaTh BEIMUMHY R?». AJIbTEpHATHBHO, MOTY
UCIONIB30BaTh  (PYHKIIHIO «JIMHEVH» JUIS  TIOJIyd4eHus Oojee JeTalbHOM CTATUCTHKU
(ctanmapTHBIX OMIMOOK TS KO PHUIIHEHTOB).

HetictBus, cootBercTBytomue: [lomydenHoe ypasHenne (A = KC + b) ssisercs
MaTeMaTUYeCKOl MOJIEbI0, OCHOBAHHOM Ha TeopeTuueckoM 3akoHe JlamOepra-bepa, KoTOpbIit
npeanonaraeT JUHEHHYI0 3aBUCHUMOCTb B OIpPEJCNCHHOM JAMana3zoHe. S MpoaHaIU3HUPYIO
kodurment aerepmuHanuu (R?) — ero 6im3octs k 1 OyneTr moATBEpkIaTh NMPUMEHUMOCTH
JUHEWHOW MOJENU B JJAaHHOM KOHLIEHTPAIMOHHOM HHTepBase. OLEHI0 BETUYHHY CBOOOJHOTO
ynena (D) — ero 3HAYMMOE OTIMYKME OT HYJISI MOXKET YKa3bIBaTh Ha CHCTEMATHUSCKHi (DOH WIIU
HEYYTEHHYIO0 HHTep(EPEHIUI0, YTO TPEOYyEeT KOPPEKTUPOBKU MOAETH WX METOAUKH.

3aoanue 15. Cmoodenupyiime cumyayuio: 8 xo0e npakmuku 6am NOPYYUIU oyenums, oyoem u
Mewiams onpeoenenuto uoHos bapus (Ba*') memoodom ocadxcoenus 6 sude cyrvghama Hanuyue 8
npobe uonos kanvyusa (Ca?'). Onuwume, Kaxue meopemuyecKkue MoOeiu U pacdemvl 6bl
npumenume 05 pewteHus smou 3aoaqu. Kaxou 661600 modcrno coenamsv Ha 0cHo8e pacuemog?

IIpuMepHBIii OTBET:

Jl71s OLleHKH BO3MOKHOCTH COOCaXJACHMs WJIM 00pa30BaHUsl CMEUIAHHOTO OCajKa S MPUMEHI0
TEOPETUYECKYI0 MOJETb, OCHOBAaHHYI0 Ha mpousBeaeHusix pactBopumoctu (IIP) —
MOJYOMITMPUYECKAX KOHCTAHTAX, XapaKTEPU3YIOIIMX PaBHOBECHE B TETEPOTCHHOH CHCTEME
«OCaJIOK-pacTBOP».

1. Teopernueckas ocHoBa: Y cimoBue BbimageHus ocanka: [M?7][SO4* ] > TTP(MSOa).

2. Pacuertsr:

- Haiiny B cnpaBounuke 3Hauenust [IP mgms BaSOs m CaSO. (ITP(BaSO.) = 1.1-1071%,
[TP(CaSO4) = 2.4-107°).

- Paccuurato xoHuneHtpamuio cynbdar-uoHoB [SO4* |, HEOOXOAUMYIO I Hadalla OCAKICHUS
Ka)KI0T0 MOHA MPH 33JaHHBIX (WK MpeoiaraeMbix ) KoHeHTpanusax [Ba?"] u [Ca?'] B mpobe.

- Hammpumep, nipu [Ba?'] = 0.001 M: [SO+* Jmun ans BaSO4 = I[1P/[Ba?"] = 1.1-107 M.

- IIpu Toit xe [SO4* |MMH NpOBEPUM, BBINOJHAETCA JM YyClIOBHE ocaxiaeHus ansa Ca* (mpu
[Ca**]=0.01 M): [Ca*][SO+] = 0.01 1.1-107 = 1.1-10°, yto MHoro Mmensbuie ITP(CaSO4)
(2.4-107%). CnenoBarensHO, ocagok CaSOs mpu 3TON KOHIEHTPAIMU CyIbdaTa He 00pa3yeTcs.
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3. BriBoa: Ha ocHoBe pacderoB 1o mojenu TP MOXHO clenath BBIBOA, YTO MPU YMEPEHHBIX
KOHIICHTPAIUSAX KAJIBLHS U B YCIOBHSAX OCAXKACHUS Oapus (ocTeeHHoe 100aBiIeHue cylbdara)
Menaolee BIusHue HoHOB Ca*" MasioBeposATHO, Tak kak BaSO4 ocaxxnaeTcs npu 3Ha4UTEIBHO
Oosiee HU3KUX KoHIEHTparusax SO4>” u3-3a cBoero ropasno Menbmero [1P. OgHako mpu odeHb
BBICOKHMX KOHIeHTpanusx Ca?" u m30bITKe ocaauTelNss BO3MOXKHO TOCIEAyIolee 00pa3oBaHUe
ocagka CaSOs mnm ero coocaxjaeHue, 4ro TpeOyeT HKCIEePUMEHTAIbHOW MPOBEpKHU. Takum
00pa3oM, TEOPETUUYECKHI pacyeT MO3BOJSET Mpe/ICKa3aTh HU3KYIO BEPOSTHOCTh MOMEXH H
ONTUMU3UPOBATH YCIOBHS aHATH3A.

dopmupyeMasi KOMIETeHIHUS Nuauxatopsl ¢()OPpMHUPOBAHHOCTH KOMIIETEHIMU

OIIK-4  Cnocoben  mmanmposats | OIIK-4.1. Hcnonp3yer O6a3oBble 3HaHHS B 00JacTu
paboThl XUMUYECKOM HANpPaBIEHHOCTH, | MATEMAaTUKU W (GU3MKUA 0OpPU IUIAHUPOBAHMM paldoT
o0OpabaTbiBaTh W HMHTEPIPETHPOBATH | XUMUYECKOH HAIIPABICHHOCTH;
II0JTyYEHHBIE pE3yJIbTaThI c | OIIK-4.2. OGpabaTbiBaeT JaHHbIE C HCIOJIb30BAHUEM
HCII0JIb30BaHUEM TEOPETUYECKUX | CTAHAAPTHBIX CHOCOOOB aNIpPOKCHUMALMU YHCIEHHBIX
3HAHUH W TPAKTHUYECKUX HABBIKOB | XapaKTEPUCTHK;
peleHus MaTeMaTUYECKUX u | OIIK-4.3. UuTepnperupyer pe3ysibTaTbl XUMHUYECKHX
du3nueckux 3a7a4, HHIAMKATOpaMH | HAOJIIOJIEHHUH ¢ UCIOJIb30BaHUEM (DU3MUYECKHX 3aKOHOB U
JOCTHKEHMS] KOTOPOU SIBISICTCS: IIPEACTABICHUMN.

3aodanue 1. Ilnanupys cepuio CHEKTPOHOTOMETPUUECKUX H3MEPEHUU, MPAKTUKAHT OJIKEH
yuecTh 3akoH byrepa-Jlambepra-bepa. O1o npumep ucnonb3obanus (OI1K-4.1):

1) 3Hanuii GUOJOTHHU sl BEIOOPA MPOOHI.

2) Ba3oBbIx 3HaHWN (GU3MKH (ONTHKA) U MAaTEMATHKHU (JMHEHAs 3aBUCHMOCTH) Ui pacyeTa
Jana3oHa KOHIEHTpAlUi U TOJMIIHUHBI KIOBETHI.

3) Ucropuyeckux JaHHBIX O METOJIE.

4) HTYUTHBHOTO TI0A00pa YCIIOBHIA.

Ortger: 2

3aoanue 2. Ilpu obpabomke pe3yibmamos cepuu napaiieibHblX Mumposanuil 0isi OnpedeneHus
MOJIIPHOCMU pACMBOPA 00A3AMENbHbIM IMANOM C UCNONL30BAHUEM CMAHOAPMHBIX CHOCO008
AnnpOKCUMAYUU SBTILEMCAL:
1) Beibop camMoro KpacuBOTO pe3yJibTara.
2) Pacuer cpeanero apudMeTHYECKOTr0 3HAYCHUSI U CTaHIAPTHOTO OTKIIOHCHHSI.
3) OxkpyriieHHe BceX pe3ysbTaToB 0 LEIbIX YUCEL.
4) 3amMeHa JJaHHBIX HA JIUTEPATYPHbIC 3HAUCHHUSI.
Ortger: 2

3a0anue 3. HaOmioyneHue yBETHUYEHHs SJIEKTPONPOBOJHOCTH PACTBOpPA B XOJ€ TUTPOBAHMA
CHUJIBHOM KHCIIOTBI CHJIBHBIM OCHOBAaHUEM [0 TOYKHM SKBHBAJICHTHOCTHM WHTEPIPETHPYETCSA C
UCIIOJIb30BAaHUEM:

1) TonbKO XUMHYECKUX MPEICTABICHUN O HEHTpaATU3aIIHH.

2) @usnyecKkuX 3aKOHOB, CBS3BIBAIONIMX DJICKTPONPOBOAHOCT C KOHIIGHTpAaUUEH |
MOJABUKHOCTHIO HOHOB.

3) MaTemaTn4eckoii TeOpUU BEPOSTHOCTEH.

4) TIpaBuil TEXHUKH OE30TIACHOCTH.

Ortser: 2

3adanue 4. llpy nNnaHUPOBAHUU TPABUMETPUYECKOrO aHAIM3a JIOCTATOYHO 3HATh TOJIBKO
XUMUYECKYyl0 (dopMmyly ocaaka, 0e3 yuera ero (u3nueckux CBOMCTB (Hampumep,
pPacTBOPUMOCTH) U MATEMAaTHUECKUX PACUETOB CTEXHOMETPHH.
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1) Bepno
2) HeBepuo
Ortger: 2

3adanue 5. Pacder npenena oOHaApYyKEHUS METOJUKHU KaK TPOWHOTO CTaHIAPTHOTO OTKJIOHCHHUS
CHUTHQJIa XOJIOCTOTO OIIbITa SIBISETCS MPUMEPOM CTaHIAPTHOTO CrHoco0a ammpoKCUMAIHH
YHCIICHHBIX XaPaKTEPUCTUK

1) Bepno

2) Hesepuo

Otsert: 1

3aoanue 6. Kakue 3HaHUS U3 PU3MKK U MaTeMAaTHKHA HEOOXOAMMBI MPU TUIAHUPOBAHUHM PAOOTHI
TI0 OTIPENIEIICHUIO TUIOTHOCTH JKUKOCTH ITMKHOMETPOM?

1) 3akoH Apxumesa.

2) IlpaBuiio cMeleHus Kpacok.

3) ®opmyiia pacuera miotHocTH (p = M/V).

4) YMeHue peniath KBaJApaTHbIC YPaBHCHHS.

5) IToHnMaHue TEIUIOBOTO PACIIMPEHHS KHUIKOCTSH U HEOOXOIUMOCTh TEPMOCTATHPOBAHHSI.

6) 3HaHKEe OPraHUIECKOr0 CUHTE3a.
Otser: 1, 3,5

3a0anue 7. CrangapTHble CIOCOOBI  aNIPOKCUMALMM  YHCICHHBIX  XapaKTEpUCTHK,
UCIIOJIb3yEMbIE TPU 00pa0dOTKE JaHHBIX KaTUOPOBKH, BKIHOYAOT:

1) MeTo HaMMEHBIIMX KBAAPATOB JUIS IIPOBEICHUS JIMHUH PErPECCUH.

2) Pacuer koaddunuenta koppemnsiuuu (R) i gerepmunaryu (R?).

3) BusyanbHy0 OIICHKY «Ha TJ1a30K».

4) OmpesienieHre MOJIbI U MEIMAHBI IS HEYTOPSA0UCHHbIX JTaHHBIX.

5) Pacuer cTaHIapTHOTO OTKJIOHEHHS JJIsl HAKJIOHA M C/IBUTa KaTMOPOBOYHON MPSIMOU.

6) 3ameHy BBIOPOCOB Ha cpeiHee 3HaYCHHE 0€3 CTaTHCTUYECKOM MPOBEPKH.
Otser: 1, 2,5

3a0anue 8. YcTaHOBUTE COOTBETCTBHE MEXAY 3a7ayeil IUIaHWPOBAHUS/MHTEPIPETALUU U
UCIOJIb3YEMBIM (PU3MUECKUM 3aKOHOM WJIM MaTEMaTHYECKHUM aIapaToM:

3anayva: 3akoH/Anmnapar:

1)  Pacuer  Bpemenu, HeoOXomumoro  musi  A) 3aKOoHBI dapanes s
AIIEKTPOOCAXKICHNS 33JaHHOI MacChl MEIM Ha KaTo/le.  AJIEKTPOJIU3a.

2) OOmbsicHeHne 3aBHCUMOCTH ckopoctu  b) YpaBHeHHE Appenuyca,
XpoMmarorpauyeckoro pasieieHus OT TEeMIIepaTyphl OIHCHIBAIOIIEE 3aBHCUMOCTh
KOJIOHKH. KOHCTaHTBI CKOPOCTH oT

TEMIEPATYPHI.

3) Onpenenenne ONTUMAJIBHOTO Jyana3oHa
KOHIEHTpAaul JUIsi TOCTPOEHUS KaluOpOBOYHOTO
rpaduka no 3akony byrepa-Jlambepra-bepa.
4) WuTepnperanus bopmbI
MIOTEHIIUOMETPUYECKOTO TUTPOBAHHSL.

KpHUBOU

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

B) Pemenne ypaBHenus npsmoii (Y =
kx + b) u mpoBepka BBITOJIHEHUS
YCIJIOBUS JIMHEWHOCTH.

I') YpaBuenune Hepucta m mpuHuun
Jle llarense.
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3a0anue 9. YcCTaHOBUTE COOTBETCTBHE MEXIy HaOII0JaeMbIM (HU3UUYECKUM SIBICHUEM B

XMMHYECKOM OSKCHEPHUMEHTE |
($u3nUeCKruX 3aKOHOB

SIBnenue:
1) Ilpu noGaBiieHHH STaHONA K BOJHOMY
pPacTBOpY COJIM BBINAJAET OCATOK.

2) B xone GoTOXUMHUYECKOTO pPa3I0KEHHS
BEILIECTBA MHTEHCHBHOCTb OKpacKH
pacTBopa yMEHbIIaeTcst ObICTpee TpHu
OCBEILEHUN CHHUM CBETOM, YeM KPACHBIM.
3) Ilpu mpormyckaHuM MOCTOSHHOTO TOKa
Yyepe3 PacTBOpP DJIEKTPOJIHMTA Macca OJHOTO
3NIEKTPOJA YBEIUYMBACTCA, a JPyroro —
YMEHBILIACTCSI.

4) Tlpu yBeTUYCHHU HABJICHUS B CHUCTEME
ra3oBoi Xpomarorpapuu BpeMs
yAEp>KUBAHHSI KOMIIOHEHTOB YMEHBIIIAETCS.

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

€ro KOPPEKTHOW HHTEpHpeTanyel ¢ HCHOJIb30BaHUEM

WNurtepnperanus:
A) YMeHblieHue JIAATICKTPUYECKON
IIPOHUIIAEMOCTU Cpelbl (ITAaHOI+BO/AA) CHMXKAET
CTENEHb COJIbBATAllMM HOHOB, 4YTO BEIET K

NPEBBIIICHUIO  NPOU3BEACHUS  PAcTBOPUMOCTH
(ITP).

b) DHeprusi KBaHTOB CHMHET0 CBETa BBILIE, YEM
KpacHOTO, 9TO MOMXKET s dexTuBHEE
WHUIMAPOBAaTh  (POTOXUMHUYECKYIO  PEaKIUIo
(ypaBHenue Ilnanka E = hv).

B) Ha JIEKTPOaax UIyT IIPOLECCHI

QJICKTPOOCAXKIACHUSA M IOJICKTPOPACTBOPCHUA B
COOTBETCTBUM C 3aKOHAMU 3JICKTPOJIM3a CDapaZICﬂ.

I') VBenuuenue pnaBneHuss (OpU NOCTOSSHHOU
TeMmreparype)  NPUBOJUT K  YBEJIUYEHUIO
JIMHEHOMN CKOPOCTH ra3a-HOCHUTEIA 51
COKpAILIEHUIO BPEMEHH KOHTAKTa C HEMOJBHXHON
(bazoii.

3aoanue 10. Pacnonoxure B JOTMYECKOM MOPSIKE ITAIbl TUIAHUPOBAHHS IKCIIEPUMEHTA IO
ofpeieNieHuIo (opMyJIbl KPUCTAIIIOIHIpaTa METOIOM MTPOKATMBAHUS:

1) ®opmynrpoBKa 1eH: onpeelieHre ynucia Moiei Bos (N) B popmyne CuSO4-nH-0.

2) Maremarnyeckoe IUIAaHHUPOBAHUE: BBIBOJ pacueTHOM ¢opmynel N = (mi - mz)/M(H:0) :
(m2/M(CuS0s4)), rae m: — Macca rujpara, m: — Macca 0e3BOIHOM COMH.

3) ®usnueckoe 000CHOBAaHKE: YYET TOTO, YTO MPOKAIMBAHUE MOJHKHO MIATH 10 MOCTOSHHOU

MAacCChI IJId MMOJTHOT'O YAAJICHHA BOBI.

4) OmpeneneHne HEOOXOTUMOTO 000pyI0BaHHs (BeChl, My(esbHasl e4b, IKCUKATOP) U PAaCcCUeT
NPUMEPHON HABECKH JIJIs TTOJTyYEHHS TOUYHBIX Pe3yJIbTaTOB B3BEIIMBAHUSI.

OrBer:1 -2 —>3 -4

3aoanue 11. Pacnonoxxute 3Tanbl OOpaOOTKM JAaHHBIX KaTMOPOBKU CHEKTPOPOTOMETpa B
cranaaptHoi nocienosarensuoctu (OIMK-4.2):

1) Crartuctudeckas oOpabOTKa: pacyeT ypaBHEHHs JIMHUU PErpecCHH METOJOM HaMMEHBIINX
KBaJIpaToB, OLIEHKA CTaHJapTHBIX OIINOOK KO3(h(PUIIMEHTOB.

2) BBox dKCTIepUMEHTANBHBIX JAHHBIX (KOHICHTPAIHs, ONTHYECKas ITIOTHOCTH) B TAOMIHILy.

3) Busyanusanus: mocrpoenue rpapuka "OnTruaeckas MIOTHOCTh — KOHIIEHTparus'.

4) OueHka aJleKBaTHOCTH MOJENH: aHaau3 KOd((UIMEeHTa aeTepMHHAIMU R? W BH3yalbHBIH
OCMOTp pa3zdpoca TOYEK OTHOCHUTEILHO JIMHUH.

OrBer: 2 >3 —>1—4

3aoanue 12. HazoBute (hu3nyeckuii 3aKOH, KOTOPBIHA JISKUT B OCHOBE MOTEHIIMOMETPUYECKOTO

n3mepenus pH.
Ortser: 3akoH HepHcra
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3a0anue 13. Kakoili cTaHmapTHBIA MaTeMaTHYECKUH METOJ HCIIONB3YeTCs Ul HaXOXKICHHS
HaWJIydIIien IpsMou JIMHUM, ONTUCHIBAIONIEH KaTMOPOBOYHBIC TaHHBIE?
OtBet: Meton Haumenbiux kBajapatoB (MHK).

3aoanueld. Onmmmre, Kak 0a30Bble 3HAHUS (U3UKM M MaTEMaTHKH HCIOJIB3YIOTCS IPH
IUTAHUPOBAHUM  JIKCHEPUMEHTa [0 OMNpEeNeNIeHUI0 TemioBoro »s(dexra HeWTpaauzaluuu
(cMemmMBaHuE pacTBOPOB KMCIIOTHI U MIEJIOYH B KajopumeTpe). B oTBere ykaxure ¢puzndeckue
3aKOHBI 1 HEOOXO0/IMMbIE MaTEMaTHUYECKIE PACUEThI.

IIpuMepHBIii OTBET:

Ouznyeckue OCHOBBI: [lnmaHupoBaHue omnupaeTcs Ha 3aKOH COXPAaHEHHUs JHEepruu (ImepBoe
HAyaJo TEePMOAMHAMHUKHW). Temnora, BBIACTMBINASACS TNPH  PEAKIUH,  MOTJIOIACTCS
KaJIOpUMETPUUYECKON cHucTeMoil (pacTBOp + KaJOPUMETP), UTO MPUBOAUT K IOBBIIICHUIO
temriepaTypbl. Mcnonb3yercs noustre TermioeMKocTu (C) CHCTeMBI.

MatemaTtuueckue pacueTsl IPH MJIaHUPOBAHUH:

1. Henb: PaccuuraTth oxumaemoe uaMeHeHue temmepatypsl (AT), 9ToObl yOSAUTHCS, YTO OHO
OyJeT TOCTaTOYHBIM JIJISl HAJIEKHOTO U3MEPEHUSI UMEIOIIMMCS TEPMOMETPOM.

2. Ucnonp3yemas dopmyna: Q = C cuctr AT = AH v, tne Q — Teruora peakiuun, AH —
MOJIIpHAsl DJHTAJbIUS pEaKIuu (ClpaBOuYHAs BEJIMYMHA), V — KOJMYECTBO BEIIECTBA
pOpearupoBaBIIeid KUCIOTHI/IIETOYH.

3. [Inanupyemble nelcTBUS:

- Paccuurare kommuectBo BemiectBa peareHtoB (v = C V), kotopoe Oynmer B3sATO B
JKCIIEpUMEHTEe (MaTeMaThKa: YMHOXKEHHUE).

- Ouenutb o6mryto TeroeMkocTh cuctembl (C cuct). Ee MOXHO NpHOIMKEHHO HPUHSTH
paBHO# TerioeMkocTr Bojbl (4.18 JIx/(r-°C)) Ha 00IIyI0 MacCy pacTBOPOB, €CIIH KAIOPHUMETP
IIPOCTOM.

- IloncraButk 3Ha4YeHus B popmyiy u paccuntars oxunaemoe AT = (AH v) / C_cucr.

4. BeBoxg mias minana: Ecnu pacuetHoe AT cawmmkom mano (< 0.5°C), 1wiaH Hy»XHO
CKOPPEKTUPOBATh: YBEIUYNUTh KOHIIEHTPALUU MM 00BEMBbI PEareHTOB (B pa3yMHBIX Ipeelnax,
YUUTBIBAsI OTPaHUYEHUS KAIOPUMETPA U TTOJTHOTY MPOTEKAHUS PEAKIINN).

3adanue 15. B Xxone NpakTHUKU Bbl MPOBEIM CEPUI0 H3MEPEHHUH AIIEKTPONPOBOIHOCTU (X)
pa30aBJIeHHBIX PACTBOPOB CHIILHOTO AJICKTPOIIMTA MIPH Pa3HbIX KOHIEHTpalusx (C). PesynbraTsr:
IpU YMEHBIIEHMHM KOHIIEHTPAllMM BeIWYMHA () yYMEHbIIAeTcs, HO BeauuuHa (A = y/c) —
MOJIIpHAsl AJIEKTPONPOBOJHOCTh — yBenu4uBaeTcd. [laiiTe MHTepIpeTanuio 3TOro pe3yJbpTara,
UCIOJIB3YS (PM3UYECKUE 3aKOHBI U MTPEJICTABICHHUS.

IIpuMepHBIii OTBET:

Habmiomaemass  3aBUCMMOCTh  TMOJHOCTBIO — corjacyercs ¢ (GuU3MYECKOM  Teopuei
AIIEKTPOIUTUUECKOH MpoBoanMocTH (Teopueit lebas-Xrokkens-OHcarepa).

1. YmeHblleHHEe )} ¢ yMEHbIIEHUEM C. DJIEKTPOIPOBOAHOCTH PACTBOPA ) MPOMOPLHMOHAIbHA
KOHIIGHTPALlMM HOHOB M UX MOJBIXKHOCTAM. [IpH pa3baBieHun obiiee Yuciao MOHOB B €IUHUIIE
o0beMa YMEHBIIAETCsI, YTO HEMOCPEICTBEHHO BEAET K CHMKEHMIO ¥. DTO CielyeT u3 06a30BOro
IIPEJICTABJICHUS], YTO TOK CO3JAETCsl IBUKEHUEM 3aPSKEHHBIX YaCTHULL.

2. YBenWyeHWE MOJSIPHOW OJEKTPOIPOBOJAHOCTH A ¢ yMeHbIeHHWeM C. ModsipHas
AIIEKTPONPOBOTHOCTH (A = y/C) XapaKTepu3yeT ClIOCOOHOCTh OJHOTO MOJIS BEIIECTBA IPOBOIUTD
TOK B JaHHBIX ycloBusix. Ee poct mpu pa3daBieHuu OOBACHSAETCS ABYMSI OCHOBHBIMU
(bU3nUeCKUMU TPUUYNHAMMU:

- YMeHbllIeHHE MEXKHOHHOTO B3aUMOJACHUCTBHA. B KOHIIEHTpHUPOBAHHBIX PacTBOpPax HOHBI
HaxonsATcsl Onm3ko Apyr K Apyry. CymecTtByroT anekTpodoperudeckuil 3ddexr (TopmokeHue
MOHA W3-3a JBIKEHUS HWOHHOM arMocdepbl C MPOTHUBOMOJIOKHBIM 3apsiaoM) u 3(dekt
penakcanuu (nedopmanus HOHHOM atMochepbl, CO3/1arolias AONOIHUTEIBHOE COMPOTHBIICHUE
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nBrkeHuto). Ilpu pa30aBieHUM paccTOSTHUE MEXAY MOHAMH yBEJIMYUBAETCS, ITH TOPMO3SIINE
3¢ dexTsl ocnabeBaroT, U MOJABUKHOCTD KaXKJIOTO OT/AEIHLHOTO HOHA (2 3HA4YUT, U A) BO3pacTaer.

- VYBenuuYeHUE CTENEHU TUCCOIMALMU JUIs CcHadblX dJIEKTPOJUTOB. B manHOM ciydae
ANEKTPOJIUT CHIIbHBIM, OITOMY 3TOT (DAKTOp HE TJIaBHBIA, HO AJISl MOJHOTHl KapTHHBI MOXHO
OTMETHTb, YTO JJIsl CIA0BIX AJIEKTPOIUTOB pa30aBICHUE TAKXKE CMEIIACT PABHOBECHE B CTOPOHY

JIUCCOIAAIINH.

OOmmit BeiBoa: HaOmromaemasi KapTHHA SBJISCTCS DKCIHCPUMEHTAIBHBIM IOJTBEPIKIACHUEM
bu3HUECKOil MOJICITH, YIUTBIBAIOIICH JIEKTPOCTATHYECKOE B3aUMOJICHCTBHE HOHOB B PAaCTBOPE.
[Ipu OecxoneuHoM pasbapiieHun (C — 0) MoJyiApHAsS DJIEKTPOINPOBOJHOCTH CTPEMHUTCS K
npeaeTbHOMY 3HaUeHHIO (Ao), KOTIa HOHBI IBUXKYTCSI HE3aBUCUMO JPYT OT JIPYTa.

DopmMupyeMasi KOMIIETEH U

Nuaunkatopsl ¢)OPMHUPOBAHHOCTH KOMIIETEHIMHU

OIIK-5 CnocobeH  HMCMOIB30BaTh
CYIIECTBYIOIIHE MIPOrpaMMHBIC
NPOAYKTHI U MH(OPMAIMOHHBIC 0a3bl
MaHHBIX  JUIS  pelmieHHWsl  3ajad
npoeCCUOHATILHON JCATEIBHOCTH C
y4EeTOM OCHOBHBIX TpeOoBaHMI
nH(pOpMaITMOHHOM 0€301acHOCTH,
WHIUKATOPAMH JIOCTFDKEHUS KOTOPOM
SIBIISICTCSL:

OIIK-5.1. Hcnonb3yer coBpeMeHHble |T-TexHonorun
npu cobope, aHaiuze, 00pabOTKE U TMPEACTABICHUHU
UH(pOpPMAIMK XUMUYIECKOTO PO(HIIS;

OIIK-5.2. Cobmromaer HOpMBI  HH(DOPMAITMOHHON
0e30macHOCTH B MPO(ECCHOHAIBHOM IS TEIBHOCTH;

3aoanue 1. JInst ObICTPOrO MONCKA COBPEMEHHBIX METOAMK aHAIIN3a JIEKAPCTBEHHBIX NIPENapaToB

MMPAKTUKAHTY CICAYCT

1) OnpocHTh KOJIIET ¥ HAJEATHCSA Ha UX MaMSTh.

2) Ucnonp3oBaTh Hay4dHbIe HHPOpMAIMOHHBIE 0a3bl maHHbIX (Scopus, Web of Science, PubMed,
eLibrary) u mpodeccuonanbubie pecypesi (0a3bl papmakorieit).

3) Uckath HHPOPMALIUIO TOIBKO B OyMaKHBIX YUeOHHKAX.

4) TTonaraTbcsi Ha MHPOPMAIIHIO U3 COIIMATBHBIX CETEH.

Ortser: 2

3aganue 2. Ilpu o6paboTke OONBLIIOTO0 MaccuBa JAHHBIX XPOMATOrpaUyYecKoro aHainsa

HanOosee 3 (PEeKTUBHO UCITOIH30BATH:

1) Py4Holi BBOJ TaHHBIX B OYMayKHBII JKypHAJL.
2) IlporpamMmHOe oOecrieyeHHe, BXOAAIIEE B KOMIUIGKT IIOCTAaBKM Xpomatorpada, Wiu

CIICIUAJIN3UPOBAHHLBIC XUMHNYCCKHEC
ChemStation).

naketel  (Hampumep, OpenChrom, Chromeleon,

3) TeKCTOBBIN penakTop JJIsi CO3AaHUS CIHCKA.
4) KanbKyJsITop sl KaXI0ro pacyeTa B OTISIbHOCTH.

Ortser: 2

3aganue 3. HopMel nHdopMarmonHoii 6e3onacHoctu B ntadoparopuu (OI1K-5.2) Tpebyror:
1) XpaHuTh BCe MApPOJIH OT YUCTHBIX 3alKCeil Ha IUCTOUYKE, MTPUKICEHHOM K MOHUTODY.
2) Ilepecbath CHIpbIE IKCIIEPUMEHTANBHBIC IaHHBIE O AJIEKTPOHHOM IOYTE KOJUIETaM B

He3anppoBaHHOM BHJIE.

3) PerynspHo oOHOBIsATH aHTHMBHpycHoe [IO Ha pabodeM KOMITBIOTEpE M HCIIOJIB30BATh

CJIOKHBIC ITapOJIn.

4) I[CJ'II/ITBCSI KOH(I)I/IILCHI_[I/IaHBHLIMI/I pe3ylibTaTaMu HCCIIeIOBaHUM B HY6J'II/I‘{HBIX gartax.

Ortger: 3
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3ananue 4. VMcmnonb3oBaHWE MPOrpaMMbl I CO3[MaHMs Mpe3eHTanuu (Hampumep, Microsoft
PowerPoint) mist BU3yanu3aiuu 1 MpeaCcTaBICHHs Pe3yJbTaTOB UCCIICIOBaHKs HA CEMUHApE 110
MIPaKTUKE SIBJISIETCS IPUMEPOM MpuMeHeHus | T-TeXHOIoTui.

1) Bepno

2) Hesepuo

Ortger: 1

3aganue 5. PasMmenieHne Ha TEPCOHATBHOW CTpaHHIE B COILICETH CKaHa BHYTPEHHErO
ciyxeOHOTO oTyeTa nadopatopuu ¢ rpudoMm «Jljis ciay eOHOro MOJIb30BaHUS» HE HapyIIaeT
HOPM MH(OPMAIMOHHON 0€30MaCHOCTH.

1) Bepho

2) HeBepuo

Ortger: 2

3ananne 6. CoBpemenHbie |T-TexHomormu mpu cOope M aHanm3e MHPOPMAIUN XUMHYECKOTO
npoQHIs MOTYT BKITFOUATh:

1) Ucnonb3oBanue crieKTpasibHbIX 0a3 nanHbix (Hampumep, NIST Mass Spectral Library, SDBS)
JUTSL UICHTHU(HUKAIIMYA COCAMHCHUIA.

2) TlpumeHeHue cucTeM 3JeKTpoHHOro JsaboparopHoro xypuaia (ELN - Electronic Lab
Notebook).

3) PucoBanue xuMuueckux GOpMyJ1 OT PYKH M UX CKAHUPOBAHUE.

4) Vcnonb3oBaHKE CHCTEM YyrpaBiieHus Jabopatoproir uapopmanumeir (LIMS - Laboratory
Information Management System).

5) ITouck MeToauK TOJBKO B Katanorax 1980-x romos.

6) IIpoBencHue BUICOKOH(PEPCHIMIA C HAYYHBIM PYKOBOJHUTENEM IS OOCYKICHUS
IPOMEKYTOUHBIX PE3yJIbTATOB.

OtBer: 1,2, 4

3amanue /. JleHCTBUS, COOTBETCTBYIOLIME HOpMaM HWH(GOPMalMOHHONW O€30MacHOCTH B
npodecCHOHATBHOMN 1eATebHOCTH XUMHKa-aHAINTHKA!

1) PerynspHoe pe3epBHOE KONMUPOBAHWE BaKHBIX JAHHBIX (CHIPBIX CIEKTPOB, KATMOPOBOK) Ha
BHEIIIHUI HOCUTENb WK B 00JIaKO C HIM(PPOBAHUEM.

2) Ucnonb30BaHue OHOTO MPOCTOTO MAPOJIs ISl BCeX YUeTHbIX 3amnuceit (moura, LIMS, ELN).
3) YcraHOBKa HENUIIEH3MOHHOTO (IIMPATCKOr0) MPOrpaMMHOI0 obecredeHus Aasi 00paboTKu
JTAHHBIX.

4) OtnpaBka KOH(UACHIMATBHOIO OTYETa Yepe3 3allMIICHHOE COCAMHEHHE (HAmpuMmep, IO
kopriopatuBaomy VPN wiu ¢ ucnosib3oBanueM mudposanus PGP).

5) OTKpBITHII AOCTYT K pabodeMy KOMIbIOTEpY 03 Imaposis Ha BpeMsl OTITYUKH.

6) CBoeBpeMeHHasl yCTaHOBKa OOHOBJIEHHH O€30IaCHOCTH [UIsi ONEPAllMOHHOW CHCTEMBI U
kputnueckoro I10.

Ortser: 1,4, 6

3amanne 8. YcTaHOBHTE COOTBETCTBHE MEXIY MPOGECCHOHATBFHON 3afadeil U PeKOMEH Iy eMbIM
IPOTPaMMHBIM MTPOAYKTOM Wi | T-periennem 1st ee BBITOTHEHUS:

3anayga: [Iporpammusiii mpoaykt/IT-pemenue:
1) IMoctpoenme 3D-monexynsapHoit A) TeKCTOBBIM Mmpomeccop ¢ peaakTopoM (hopmy
MoJienu U npenckazanue e€ ceorctB.  (Microsoft Word, LaTeX).
2) Odopmienne oTueTa 1Mo npaktuke b) IIporpaMMbl  MOJIEKYISIPHOTO  MOJCITHPOBAHHMS
¢  Qopmymnamu, Ttabmunamu u (Avogadro, Chem3D, Gaussian).
CXEMaMH.
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3) Craructuueckas  obpabotka B) Hayunbsle Oubnuorpaduueckue 0a3bl JTaHHBIX
pe3yIbTaTOB CEPUU U3MEPEHHUIA. (Scopus, Web of Science, Google Scholar).

4) Tlouck nyOnukanuii mo Teme [) Tabmuuneiii  mpomeccop  (Microsoft — Excel,
«coBpeMeHHbIe MeTobl onpenenenus  LibreOffice  Calc) winm  cnenmanu3upoBaHHBIE
MIECTHUIINIOB B BOJICY. craructuueckue makersl (STATISTICA, R, Origin).

OmBer:1-B5,2-A,3-1,4-B

3aganue 9. YCTaHOBUTE COOTBETCTBHE MEXAY CHUTyalleld W3 MPAKTHUKU U CBS3aHHBIM C HEH
MPUHILIMIIOM/HApyIIeHHEeM HH(OPMalMOHHON 6€30MaCHOCTH:

Cutyanus [Tpunnun/Hapymenwue:

1) TIpakTHKaHT WCHONB3yeT (UICHI-HAKOIHUTENb, A) Cobmroienue TpeOOBaHU
MOJIapeHHBI Ha yIWIe, JJIs MepeHoca JAHHBIX C HUCHOJb30BaHus jJeranbHoro [10.
CIEKTPOMETpPA Ha CBOM HOYTOYK.

2) Bce odaiinbl ¢ pe3ynbraraMy MPaKTHKAHT XpaHUT — b) Hapymenue buznueckoit
B O0JIAYHOM XpaHWIHUINE, JTOCTYNl K KOTOpOMY 0€30macHOCTH (PUCK yTE€UYKH JaHHBIX HIIH
3alUIIEH ABYX()aKTOPHOH ayTeHTU(UKALIUEH. 3apakeHUs BUPYCOM).

3) IlpakTHKaHT CKayMBaeT «KPSIKHYTYIO» Bepcuto B) CoOnroneHue NpUHLIMIA KOHTPOJIS
wiatHoro xpomarorpaduueckoro 10 ansg qoma. Joctyna  (MCHONB30BAaHUE — HAJICKHBIX

METO/IOB ayTEeHTU(DHUKALINN).

4) Ipu pabote B o61eit tabopatopuu npaktukant [') Hapymienne mnpaBuia OGIOKHPOBKU

He OJIOKUPYET KOMITBEIOTEP, OTXOIS1 OT HETO. paboueit CTaHIIUU.

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

3ananne 10. PacrionokuTe B MpaBHIILHOM MOPSI/IKE STAIBI IIOATOTOBKY BU3yalu3alun (rpaduka)
JUIS 0TYeTa MO NPAKTUKE C UCIOIb30BaHueM | T-TexHomoruid:

1) DkcnopT 00pabOTaHHBIX JaHHBIX (HampuMmep, U3 mporpamMmMel xpoMatorpada wim Excel) B
dopmar, TOAXOIAIMNA A1 TOCTPOCHUS TPaPHUKOB.

2) BeiOop Tuna rpaduka (Hampumep, KadHMOpOBOYHAs MpsMasi, XpoMaTorpaMma, CToyiouaras
JyarpaMma CpaBHEHHs).

3) IMocTpoenue rpadurka B rpadpudeckom peaakrope i [10 mist Busyanuzanuu (Origin, Excel,
Python ¢ 6ubmnorexkamu matplotlib/seaborn).

4) JobGaBnenue u odopmieHHEe O00S3aTEIBbHBIX 3JIEMEHTOB: 3aroJIOBOK, MOIMHCH OCel ¢
€IMHUIIAMU U3MEPEHUs, JIETeH 1a.

5) Coxpanenue rpaduka B BRICOKOM paspemicaun B crangaptHoMm dpopmare (PNG, TIFF, SVG).

Omer:1 >2—>3—-4—->5

3ananue 11. Pacnonoxwute maru Oe3omacHoi paboThl ¢ KOH(QUACHUIUAIBHBIMU JTAaHHBIMH Ha
pabodeM MecTe B JIOTHUECKOH IOCIIeI0BATETbHOCTH!

1) AyTeHTUUKANIUS B CUCTEME C HCIOJIb30BAaHHEM YHHKAIBHOTO JIOTWHA U CIIOXKHOTO MapoJIs.

2) PaboTta ¢ manHbIMU B crienpanu3upoBanHom [10.

3) CoxpaHeHHne pe3ylbTaTOB Pa0OTHl B 3alIMIICHHYIO CETEBYIO IaNKy C OTrPaHUYEeHHBIM
JOCTYTIOM WJIH Ha 3aIr(pOBAHHBIN HOCUTEIIb.

4) 3aBepmieHne pabOTHl C BBIXOJOM M3 BCEX YYETHBIX 3alucel (Jorayt) win OJOKHpOBKA
kommbioTepa (Win+L) mpu oTiyuke.

5) PerynsipHoe 0OHOBJIEHHE aHTUBUPYCHBIX 0a3 U ycTaHOBKa nardeid 6ezomacHoctu OC.

OtBer: 5 (kak ¢oHOBas moaroropka) » 1 —2 — 3 — 4
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3ananue 12. HazoBuTe 0MH U3 pacnpocTpaHeHHBIX (popMaToB (aiiyioB st XpaHEHUSI U1 OOMEHa
JAaHHBIMH O XUMHYECKHX CTPYKTypaX, KOTOPBIM MOXET OBITh HCIIONB30BaH B Pa3IMYHBIX
nporpammax (OITK-5.1).

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

3amanne 13. Kakoit ocCHOBHOW MpHUHIMI WHGOPMAIIMOHHOW O€301MacHOCTH HApYyIIAETCs, €CIIU
MPaKTUKAHT OCTAaBJIET pacledyaTaHHble MPOTOKOJIbl AHAJIU30B C MEPCOHAJIBHBIMU JaHHBIMU
MaIKeHToB (B ciIydyae MeurabopaTopuu) Ha CToJIe B 00IeM J0CTyI?

Otger: [IpuHIUN KOHUICHIHATEHOCTH

3ananue 14. Onummte, Kak coBpeMeHHble |T-TexHomoruum M nporpammHble IPOAYKTHI MOTYT
OBITh HCITOJIb30BaHBl Ha BCEX JTalax BBIMOJHEHHS KOHKPETHOTO 3a/IaHUs TPOHM3BOJCTBEHHOM
npakTuku: «CpaBHUTH S(P(PEKTUBHOCTH JIBYX METOJIOB SKCTPAKIHMKA TECTUIUIOB M3 IOYBHI
metonoM BDOXKX». B oTBere 3arponbTe cOOp MH(bOpMaIHMHK, IUTAHUPOBaHKE, 00paOOTKY JTaHHBIX
U TIPE/ICTaBIICHUE PE3YyIIbTATOB.

[TpuMepHBIii OTBET:

1. Coop uHpOpMAaLINY 1 TUTAHUPOBAHHE:

- Ucnonp3oBanne Oubanorpaduueckux 6a3 ganueix (Scopus, PubMed) 1 mouckoBbIX crcTeM
Uit coopa nH(pOpMaIMKH O COBPEMEHHBIX MeToax 3kcrpakiun nectuiuaos (QUEChERS, SPE,
conication-assisted extraction).

- Ucnonb3oBanue xumudeckux 0a3 aanubix (PubChem, ChemSpider) mist yrouneHus cBOHCTB
neneBbix nectunuaoB (PKa, pactBopuMocts, A_max).

- Ilpumenenue TtabmuuHoro mporeccopa (Excel) mns miaHupoBaHUsl SKCIEPUMEHTATBHON
MaTpUIIbl (KAaKUE METO/IbI, KAKUE 00pa3Ilbl, YUCIIO IIOBTOPHOCTEH).

2. IlpoBenieHre SKCIEpUMEHTA U cOOp TaHHBIX:

- Wcnonp3oBaHue nporpaMMHOro obOecreueHus xpomartorpada i ynpaBieHUs TpuOopoM,
cOopa 1 MepBUYHOTO COXPAHEHUSI XPOMATOTPAMM.

- Benenue 3ammceit B anmektpoHHOM JabopatoproM kypHane (ELN) mns ¢uxcamum Bcex
neranei mpoOonoAroTOBKY.

3. O6paboTKa JaHHBIX:

- OOpaboTka xpomatorpaMMm B crhenuanusupoBanHom [10  (manpumep, OpenChrom,
ChemStation) ans wHTerpauuu MHKOB, HIACHTUGHKAIMKA 1O BPEMEHH YACPKUBAHUS H
KaJIMOPOBKHU.

- OKCHOPT KOJMYECTBEHHBIX [aHHBIX (IUIOIAAM THKOB, KOHIIEHTPAlMH) B TaOIUYHBIN
nporieccop (Excel, Google Sheets) nnu craructuueckuii maker (R, STATISTICA).

- IlpoBenenme cratuctuueckoro cpaBHeHus (t-kpurepuii, ANOVA) nByx MeTOJ0B B
cratuctuyeckoM 110 g OnEeHKM 3HAYMMOCTH pPa3jau4Mii B BBIXOJE OKCTPAKIUU H
NPEIU3NOHHOCTH.

4. IlpencraBieHune pe3ynbTaToB:

- Co3naHue CpaBHUTENbHBIX TIpaduKoB (cTONMOUYAThIE JUArpaMMbl C MOTPEIIHOCTIMH,
HAJIOKEHHBIE XpOMaTOrpaMMBbl) B iporpamme s Busyanusaruu (Origin, Python/matplotlib).

- OdopmiieHne (GuHATBLHOTO OTYeTa ¢ TaOJIUIAMHU, TpadUKaMu W BBIBOJAMH B TEKCTOBOM
nporieccope (Microsoft Word, LaTeX).

- IloaroroBka KpaTKOW MNpPE3EHTALMU IS PYKOBOJWTENIECW B MPOrpaMme JUIsl Mpe3eHTalHi
(PowerPoint, Google Slides).

3aganue 15. [IpoaHanu3upyiTe CIEOYIONUIYI0O CHUTYallMI0 C TOYKM 3pEHUS MH(POPMAIMOHHOU
6e3onacHocT. [IpakTukanT Asnekceil mis yaoOcTBa pabOThI HaJ OTYETOM IO TMPAKTHUKE: a)
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UCTIOJIB3YET OJMH U TOT k€ mapoib «123456» nns cBoeid pabodel MOYTHI, YYETHOW 3alHCU B
KOPIOPAaTUBHOM CHCTEME M OO0JIAaYHOTO JUCKa; 0) KOmUpyeT Bce padouue (ailyibl (BKItOUas
HeoOpaOoTaHHbBIE TaHHBIE ¢ 00OPYIOBaHUS) HA CBOIO JIMYHYIO (IICHIKY, YTOOBI paboTaTh J0Ma;
B) BBIKJIAJIBIBACT HA CBOI MyOJIMYHBINA OJIOT HTOTOBYIO IMarpaMMy M3 oTyeTa 0e3 COrJIacOBaHHUS C
PYKOBOJIUTENEM W YAAJCHHUA CIy>)KEOHbIX MOMETOK. Kakue puckh M HapymeHus HOPM
MH(GOPMaLMOHHON 0€30MacHOCTH MPUCYTCTBYIOT B KaxkaoM aeiictBunu? Kakue Mepbl Bbl Obl
pEKOMEHI0BaIn?

[IpumepHBIil OTBET:

AHanu3 1eCcTBUN U PUCKOB:

a) Mcrnonb30BaHue MpocToro mapoJis AJis BCeX YUETHBIX 3alHCen.

- Hapymenue: 1IpyHun ucnosib30BaHusl CI0KHBIX YHUKAJIBHBIX IIApOJICH.

- Pucku: B3nom onHOM yd4eTHOW 3amucu (HAampuUMep, Yepe3 yTeUKy ¢ Kakoro-iubo caiita)
03HA4YaeT aBTOMATHMYECKMM JOCTyn KO BceM ocTaibHbIM. [lapons «123456» nonbupaercs
MTHOBEHHO. OJTO MOXET TMpPHBECTHM K yTeuke Bcell pabouell MepenucKd, JOCTym K
KOPIIOPaTUBHOMN CUCTEME U 00JIaKy C JaHHBIMHU.

6) KommpoBanue pabounx (aiinoB Ha THUHYIO (DIIemKy.

- Hapymenue: [IpyHIMOBl KOHTpONIA 32 HepeMelleHHeM KOH(UIeHInanbHO MHpOpMauu U
0€30MacHOro UCMOJIb30BaHUSI CbEMHBIX HOCUTENIEH.

- Pucku: Jlnunas ¢dremka, kak nmpaBuiio, He 3amuineHa mudposanueM. Ee MoxHO moTepsTh
WIN 3apa3uTh BUPYCaMH IIPH MOJKIIOYECHUH K JIOMAITHEMY KOMITBIOTEPY, YTO CTABUT O] YTPO3Y
LEJIOCTHOCTh M KOH(DUACHIMANbHOCTh  JaHHBIX  (BKJIIOYas  BO3MOJXKHBIE  «CBIpBIEY,
HEeoIyOIMKOBaHHBIE PE3yNbTaThl). JJOManIHUN KOMITBIOTEP MOXKET HE MMETh JAOJDKHOW 3alUThI
(anTHUBHpYCA, OOHOBJICHUH).

B) [lyOnukanus ciayxe0HON AuarpamMMbl B MyOIMuHOM OJiore 0e3 CorylacoBaHusl.

- Hapymienue: IlpuHnun KoHPUACHIIMATHHOCTA CIY>K€OHOW MHPOpMAIIMK U HEOOXOJAUMOCTD
€e COrIacoBaHMs Nepe;] MyOIuKaIen.

- Puckm: Pasrmamenue MOTEHIMANBHO KOHQUACHIMATBHBIX WM  MPEIBAPUTEIBHBIX
pe3yabTaToB. HapyleHne BHYTpEHHHUX MpaBUJI OpraHU3allii, BO3MOXHO, HapyIllIeHHe J0roBopa
o HepasrmameHuu. Ciry)keOHble TOMETKHM Ha JHarpaMMe MOTYT PacKpbhIBaTh BHYTPEHHIOKO
CTPYKTYpPY HPOEKTa WIIK UyBCTBUTEIbHbIE METalaHHbIE.

PexoMeHryemble MepHbI:

1. Hcnonw3oBats MeHemkep maponieit (KeePass, Bitwarden) mis reHepanuu W XpaHCHHUS
YHUKAJIBHBIX CIIOKHBIX Tapoied UIs KaXIOH YYeTHOH 3amucu. BKIIOYHTH IBYX(AaKTOPHYIO
AyTCHTU(PHUKALUIO BE3JIE, IJI€ 3TO BO3MOXKHO.

2. Bmecro nmuHO#l (emku WCIONB30BaTh 3alIM(POBAHHBIE CHEMHBIE HOCHTEIW WM
3allMIICHHBIC KOPIOpaTHBHbIC oOJauHble cepBuchl (Hanpumep, OneDrive for Business,
Sunexc.Jluck ast Ou3Heca) Ui CHHXPOHHM3alWU (DaiiioB, €ciaM 3TO Pa3pelieHO MOJUTUKOU
O6ezonmacHocTu. PaboTaTh ¢ [aHHBIMH JIydille Ha 3aluIIeHHOM pabouem wMecte. Ecmum
HEoOX0aMMO paboTaTh YAAJICHHO, cornacoBaTh 310 ¢ UT-otaenom.

3. Hukorna He myOiMKoBaTh CITy:KeOHbIE MaTepHajbl 03 SBHOTO MHUCBMEHHOTO pa3pelieHUsI
HAyYHOT'O PYKOBOJIUTENS WIM OTBETCTBEHHOTO JHIA OT opraHuzanmu. [lepex myOnmukarmei
JTFOOBIX MaTEpPHUATIOB HEOOXOIUMO OYHUCTUTh UX OT BHYTPEHHHUX MOMETOK, HOMEPOB 00pa3IioB U
JpYyrod cimyxeOHOH HH(pOpMaIuu, KOTopas HE TNpeaHa3HadeHa Ui HIMPOKOHW ayIHTOPHH.
Co0mroaTh MONIUTHKY KOMIIAHUU B OTHOIICHUH MTyOJIMKAIIMI 1 aBTOPCKUX MPaB.

DopmupyeMasi KOMIETCHIMS Nuaukaropsl ¢hopMHPOBAHHOCTH KOMIIETEHIMHU
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OIIK-6  Cnocoben  mpencraBnarh | OIIK-6.1. TlpencraBiser pe3ynbTarhl pabOThl B BHJIE
pe3yJbTaThl CBOCH pabOThl B YCTHOM M | OTYETa MO CTaHAAPTHOU (hopMe Ha PyCCKOM SI3BIKE;
nucbMeHHoU gopme B cootBercTBHM C | OIIK-6-2. TlpencraBnser wHGOpMAMIO XUMHUYECKOTO
HOpPMaMH U MpaBUJIaMH, IPUHATBIMU B | COAEPIKAHUS c y4ETOM TpeOoBaHUI
po¢eCCHOHATBHOM cooOriecTBe, | OnbmHorpaduIecKoil KyIbTypHI,

UHAUKaTopamMu JocTikeHus: kotopoi | OIIK-6.4. T'0oTOBUT mpe3eHTauuio Mo TeMe padoThl U
SABIISETCS: MIPEJICTaBIISIET €€ Ha PyCCKOM U aHTJIMHCKOM SI3bIKaX;

3ananne 1. OcHOBHOE TpeOOBAaHME K OTUETY IO MPAKTHKE, MPEJCTABICHHOMY B CTaHJIAPTHOW
dbopme

1) Otuer K0JDKEH OBITH HAITMCAH B CBOOOIHOM XYI0KECTBCHHON Gopme.

2) Order MOJDKEH COJCpXkaTh O0S3aTelbHBIC CTPYKTYPHBIC 3JEMEHThI (TUTYJIbHBIA JIUCT,
BBE/ICHUE, OCHOBHAS YaCTh, BEIBOJIbI, CIIUCOK JIUTEPATYPhI) U YETKO M3JIaraTh CYTh BBHIIIOJHEHHOM
paboThL.

3) JlocTaToYHO TOJBKO YCTHOTO JIOKJIA/1a PYKOBOIUTEIIO.

4) Otuer MOKHO OPOPMHTH B BUjie Habopa dororpaduii 1aboparopuu 6e3 MOICHECHHH.

Ortger: 2

3ananue 2. Ilpu odopmiieHun crnucka JIUTepaTypbl B OTUETE, CChUIASCh HA CTAThIO U3 JKypHala
«Analytical Chemistry», He00Xx01uMO:

1) Vka3aTh TOJNBKO Ha3BaHHE JKypHAJIA.

2) IlpuBectu mosHOe OMOIMOrpaduyeckoe ONMCaHUE: aBTOPHI, HA3BAHUE CTATbU, HAa3BaHUEC
JKypHaua, Tof, ToM, Homep, ctpanuisl, DOl (ecnu ects).

3) Jath cchuUIKy Ha INIAaBHYIO CTPAHUILy CaiiTa )KypHaua.

4) Yxa3arh TOJIbKO (paMHIMU aBTOPOB U T'OJI.

OrtBer: 2

3ananue 3. [Ipy MOATOTOBKE MPE3EHTAIMY K 3allIUTE OTYETa HAa aHTJIIMHCKOM SI3BIKE BaYKHO!

1) JIocnmoBHO MepeBECTH PYCCKOS3bIYHBIC CIIAMIbl C MOMOIIBIO OHJIAHH-TIepeBOIUHKa 0e3
IIPOBEPKHU.

2) Wcnosnp30Bath MpoQeccCHoHATbHYI TEPMUHOJIOIHIO, TPOBEPUTh I'PAMMATHKY, YOSIUTHCS B
MOHSTHOCTH U3JI0KEHUS JUISI MEXKAYHAPOJHON ayIUTOPHUH.

3) Cnenath mpe3eHTAIMIO TOJIBKO Ha PYCCKOM SI3bIKE, TAK KaK 3aluTa MpOoXoauT B Poccum.

4) 3aMeHUTh BeCh TEKCT Ha CllaiilaX KapTHHKAMHU.

Ortser: 2

3aoanue 4. B paznene «BBeneHue» ordera Mo MpPaKTHKE JOCTATOYHO KPATKO OMUCATH MECTO
POXOXICHHS TIPAKTHKH, He GOPMYIUPYsI [IEIU U 3a/1a41 paOOThI.

1) Bepno

2) HesepHo

Ortser: 2

3aganue 5. Vcnonb3oBaHue 4yXHX TpaduKOB WM TEKCTa B OTYeTe 0€3 yKa3aHUS MCTOYHHUKA
SIBJISIETCSI TUIArMaTOM M HapyIIaeT HOPMbI aKaJIeMUUECKON 1 POECCHOHATBHOM ITUKH.

1) Bepno

2) HesepHo

Otger: 1

3ananue 6. Kakue sneMeHTHl 0053aTENbHO TOJKHBI ObITh BKJIIOYEHBI B MHUCbMEHHBINA OTYET IO
MIPOM3BOJICTBEHHON NpakTUKe (cTaHgapTHas ¢popma)?
1) TuTynpHBIA JUCT ¢ yKa3aHUeM opranu3anyu, TeMbl, DO cTyneHTa U pyKOBOAHUTEIS.
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2) JIHEeBHUK MPAKTUKHU C €XKCTHCBHBIMH 3aIHCIMHU.

3) JInuHoe pe3romMe CTyACHTA.

4) OcHOBHAs 4aCTh C ONMUCAHUEM BBIMTOJHEHHBIX PA0OT ¥ MMOJyUYCHHBIX PE3YJIbTATOB.

5) Chucok HCIIOIb30BaHHOM suTeparypbl, odopmieHHbi 1m0 ['OCTy WM BHYTpPEHHHM
npaBujIaMm.

6) Pa3BnekarebHbI KOHTCHT (aHEKIOThI, KOMUKCHI) JJIS ISTKOCTH YTCHUSI.

OtBer: 1,2, 4

3ananue 7. [Ipu MOAroTOBKE MPE3EHTAIIMN Ha JIBYX SI3bIKaX PEKOMEHIYCTCS:

1) Co3nmaTh 1Be OTAEIbHBIC BEPCHH MTPE3CHTAIMH: HA PYCCKOM M Ha aHTJIHHCKOM.

2) Ucnonb30BaTh Ha OJTHOM Cliaii/ie TEKCT Cpa3y Ha JABYX S3bIKaX, YTOOBI COKOHOMHUTH BPEMSI.

3) IIpoBepUTHh KOPPEKTHOCTH MEPEBOAA MPOPECCHOHATLHBIX TEPMUHOB.

4) AnantupoBaTh COACp)KaHUE MO AyJAUTOPHUIO (HAIIpUMEp, Ui MHOCTPAHHBIX KOJUIET JaTh
6ostee moapoOHOE 0OBACHEHHE POCCUHCKIX HOPMATUBHBIX TOKYMEHTOB).

5) Ucnonb30BaTh CI0XKHbBIC, BATHEBATHIC HIPUQTHI JJIs1 KPACOTHI.

6) IIpopeneTupoBaTh YCTHOE BHICTYIUICHHE Ha 000MX A3bIKAX.

Otser: 1, 3,4, 6

3aganne 8. YCTaHOBHTE COOTBETCTBUE MEXIY Pa3[esioM MHCbMEHHOTO OTYETa IO MPAKTUKE H
€ro OCHOBHBIM COJIEpKAHUEM:

Pa3nen oruera: Copepxanue:

1) Beeznenue A) CucreMaTH3MpPOBAaHHOE ONMCAHUE BCEX BBIMOJHEHHBIX PaloOT: 3amauw,
METOAMKH, OJyUYEeHHbIE JaHHbIE, UX 00paboTKa U 00CyXICHHE.

2) OcHoBHast Bb) Kpartkoe, mpoHymMepoBaHHOE H3JI0KEHUE OCHOBHBIX PE3YyJbTAaTOB U

4acTh JIOCTHKEHUH, COOTBETCTBYIOLINX MTOCTABJIEHHBIM 3a/1a4aM.

3) BoiBoIBI B) O6ocHoBaHue akTyallbHOCTH, (POPMYJIUPOBKA IEJIM U KOHKPETHBIX 3a7a4
IIPAKTUKH.

4) Cnucok I') IlepeueHpb Bcex LUTUPOBAHHBIX B TEKCTE€ MCTOYHUKOB, OPOPMIICHHBIN B

JUTEPaATypBI COOTBETCTBUU C TPEOOBAHUSIMHU.

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

3aganue 9. YCTaHOBHUTE COOTBETCTBME MEXIY CHUTyallMed NpeicTaBieHHUs HHPOpPMaLUU U
NPUHLIMIIOM/HapyIIeHHeM ONOIuorpaguueckoi KyJIbTyphl:

Curyanus: [punnun/Hapymenue:
1) B oruere npencrasieHa Tabnuna ¢ nanHbiMU U3 A) KoppekTHoe o opMIleHHE IUTATHI.
cratbu 2020 roma. ITox TaOmuIEell CTOMUT CCHUIKA:
«ITo nanHbM [5]».
2) B mpesenranmu wucnone3yercs cxemarndHoe b) KoppekTHoe 3aMMcTBOBaHME JaHHBIX C
u3o0pakeHne mpubopa, HaileHHOEe B MHTEpHETE. yKa3aHHEeM UCTOYHHUKA.
ABTOp CXeMBbI HE yKa3aH.
3) Ilpu murupoBanuu ¢passl U3 MoHorpaduu B B) Hapymenue: ncnonb3oBaHue 9yKOTO
TEKCTe OTYeTa yKa3aHbl (aMuiIusg aBTOpa, TOJ TpaduUIecKOro Marepuana 0e3 aTpuoyIHuH

W3/1aHUS U CTPAHULIA. (nnmaruar).
4) CTyIeHT BKIIOYHJI B CHOHCOK JuTepaTypbl [) Hapyiuenue: BKIIOYCHHE B CITHUCOK
y4eOHHK, KOTOPBIH YIMOMHUHAJICA BO BBEJIEHHH, HO JIMTEPATypHI HE(PYHKINOHATIBHBIX

(haKTHYEeCKH HE HMCIOJIb30BAJICS MPH 00pabOTKe M  (HEIUTHPOBAHHBIX) HCTOYHUKOB.
00CYX/IEHUU Pe3yJIbTaTOB.
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OmBer: 1-5,2-B,3-A,4-T

3ananue 10. PacnionoxuTe 3Tansl MOArOTOBKH MUCBMEHHOTO OTYETA O MPAKTUKE B JIOTHIECKOM
TOPSIJIKE

1) Cucremaruzaiys u 00paboTKa COOpaHHBIX JaHHBIX (TaOIHIIBL, TPA(QUKH, pACUETHI).

2) Hanrcanue uepHOBHKA OCHOBHBIX Pa3/ieiioB (BBECHUE, OCHOBHAS YacTh, BHIBOIbI).

3) COop u aHanu3 wuHPOPMALKMU B XOJC MPAKTHKH (BEACHHE JTHEBHHMKA, (UKcAIUsI
PE3yIbTATOB).

4) OdopmiieHre OTYETa COTJIACHO CTAHIAPTHOH PopMe (TUTYIIBHBIH JIUCT, OTJIaBIICHHE, CITIUCOK
JUTEPATYPHI).

5) PegaktupoBanue, npoBepKa U OKOHYATENbHAS [10ja4a 0TYeTa PYKOBOIUTEIIO.

Omer:3—1—-2—-54->5

3aganue 11. PacronoxuTe mard NOArOTOBKM M NPEACTABICHUS YCTHOTO JIOKJIaaa c
Npe3eHTaIMel B IPAaBUIIBHOM MOCIIEI0BATEILHOCTH

1) Co3nanue CTPYKTYpBI BHICTYIUICHHS M pa3paboTKa CIIaii/IoB (JIOTMKa, HArIISIHOCTB ).

2) AHanu3 ayIMTOPUU | OIIPE/ICTICHUE KITFOYEBBIX COOOIICHU.

3) Peneruiust BEICTYIUICHHS C TAMHHIOM U [IOJIFOTOBKA K BOITPOCAM.

4) HenocpeCTBEHHO BBICTYIUICHUE MIEPE]T Ay AUTOPHEH.

5) Coop 1 oT60Op MaTepuaa Ui A0KIaja.

Omer:5—>2—->1—-3-4

3amanne 12. Kakoifi OCHOBHOW CTPYKTYpHBIH DJEMEHT OTYeTa COACPKHUT KpaTKue,
IPOHYMEPOBAHHbIE YTBEPXKJIECHUS, HENOCPEICTBEHHO BBITEKAIOIIME U3 IPOJEIaHHOW pPabOoThI
(OIIK-6.1)?

Ortser: Paznien «BbiBobD) (MM «3aKITIOUEHUEY).

3aganue 13. HaszoBure oauH M3 OOINEHNPUHATBHIX MEXIYHAPOIHBIX CTHIEH OQOpPMIICHHS
OoubMorpaguuecKux CChIIOK.

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

3amanne 14. OnummuTe CTPYKTYpy U KITIOYEBOE cojeprkanue pazzaena « OCHOBHAs 4acTh» OTYETa
M0 TPOU3BOJCTBEHHOW TMpPaKTUKE B aHAIWTHYecKoW sabopatopuu. IlpuBeaute mpumepsl
MO/IPa3/iesIoOB, KOTOPHIE MOTYT OBITH B HEM IPEACTABIICHBI.

IIpuMepHBIii OTBET:

Paznen «OcHOBHas 4acThy» SIBIISETCS IEHTPAJIBHBIM B OTUETE W JIOJDKEH JIOTUYHO M TMOJIPOOHO
U3JIaraTh BCIO BBIMIOMHEHHYIO paboTy. Ero pekoMeHayercs AenuTh Ha I1aBbl WK Maparpadsal.

[IpumepHas cTpykTypa:

1. XapakTtepucTuka MecTa MPOXOXKIEHUs mpakTuku: Kpartkoe omucanue naboparopuu, ee
OCHAIIICHHS, OCHOBHBIX HAIPABICHUN JIEATETLHOCTH.

2. TloctanoBka 3amad mpakTuku: KOHKpPETHBIN MepeueHb 3a/lad, KOTOPHIE pelian CTYACHT
(Harmpumep: ocBouTh MeToauky BOXKX, mpoBecTn aHanm3 cepur oOpas3loB Ha CoJep)KaHUE
MOHOB METAJIJIOB, IPUHSATH YYacTHE B BATHIAIUN METOINKH).

3. Teopernueckne OCHOBBI HCIOJIB30BAaHHBIX MeTOJNOB: Kparkoe omnmcanue QU3NKO-
XUMHUYECKHX MPUHIIMIIOB METOJIOB, C KOTOPBIMU paboTall cTyAeHT (Hampumep, nmpuHimn BOXX,
3akoH JlamOepTa-bepa nis ciekrpodoTomeTpun).

4. DKCTiepUMEHTAIbHAS YacTh:

- Marepuansl u o6opynoBanue: [lepeueHp peakTUBOB, MPUOOPOB, CTAHIAPTHHIX 0OPA3IIOB.

- Metoauka: [lonpoGHOe, HO JIAKOHWYHOE OMHCaHUE Mporenyp (MpoOONOArOTOBKA, YCIOBUS
MIPOBEICHUS aHAIK3a, TapaMeTphl TPHOOPOB).
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- Pesynpratel m ux oOcyxnaenue: I[IpencraBneHre MOMYYEHHBIX JTaHHBIX B BUAE TaOJHLI,
rpadukoB, xpomatorpamMm. WX uHTeprmperanus: pacueT KOHIEHTpAlui, OLEHKa TOYHOCTH,
00Cy’XJ1IeHUE BO3MOKHBIX HCTOUHUKOB ITOIPEIIHOCTH, CPABHEHUE C HOPMATUBHBIMU 3HAUYECHUSIMU
WM JTUTEPATypPHBIMU JAaHHBIMU. DTO CaMblii 00bEMHBIN MOApa3Ien.

TpeboBanue: M3noxxeHune JOKHO OBITh MOCIEAOBATEILHBIM, apIYMEHTHPOBAHHBIM M BECTH K
BBIBOJIaM, KOTOpPbIE OyAyT IPEICTABICHbI B CIEAYIOLIEM pa3iere.

3amanue 15. Cmonenupyiite cCUTyanuio: BaM HEOOXOJUMO NPEICTaBUTh Pe3yJbTaThl CBOEH
npakTuKu (Hanpumep, «CpaBHeHHE MeTOA0B dKcTpakuuu A BOXXX-ananuza») Ha cemunape,
rae OyAyT MpUCYTCTBOBATh PYCCKOSI3BIUHBIE KOJJIETH M MHOCTPAHHBINA TOCTh. OMUIINTE, KaK BbI
MOJATOTOBUTE JBYXBS3BIYHYIO MPE3CHTAIlMI0 W YCTHOE BBICTYIUIEHHE, YTOOBI 3(()EeKTUBHO
noHecTy uHbopManuio 10 Beell ayautopuu. Kakue ocoOeHHOCTH BBl yuTeTe?

IIpuMepHBIi OTBET:

[ToaroroBka mpe3eHTaIUU:

1. Co3nanue AByx Bepcuil: S MOATOTOBIO JIBE OTAENbHBIC, HO MICHTUYHBIC TI0 CTPYKTYpE H
BU3YaJbHOMY pSAYy MPE3EHTAIlMH: OJHY HA PYCCKOM, IPYryl0 Ha AHTIUHCKOM S3bIKE. ITO
MO3BOJIUT HE MEperpy’karb CIaiIbl TEKCTOM W yHOOHO TEpeKIIouaTbcs B 3aBHCHMOCTH OT
ayJIMTOPUU WM YaCTU BBICTYIUICHHUS.

2. CTpyKTypa ¥ BU3yaJH3alHs:

- Cnaiigpl OyayT coaepaTb MHUHHUMYM TeKcTa, Oounblie rpadukoB, cxem, (oTtorpadumii
YCTaHOBOK.

- Bee nannucu Ha rpadukax (ocu, Jerenna) OyayT mpoayOiaupoBaHbl Ha ABYX SI3bIKaxX JIMOO
OyZyT MHTYUTHBHO MOHATHBI (OOLIENPUHATHIE 0003HAYEHUS).

- KirtoueBbie Tepmunbl (Ha3Banus metonoB: «Solid-Phase Extraction», «QuUEChERSy) Oyayt
JTAaHBI Ha AHTJIMKACKOM C PYCCKHM TIOSICHEHHEM B CKOOKaxX B PYCCKOM BEpCHH W HaoOOpOT B
AHTJIMHCKOM.

3. KoHTEeHT JI71s1 MEeKTyHApOTHOUW ayAUTOPHH:

- Bo BBeneHuM aHrIMHACKOM BepCHHM KPAaTKO OOBICHIO KOHTEKCT: OCOOEHHOCTH POCCHHUCKHX
HOPMaTHBHBIX IOKYMEHTOB (ecyu 3o relevant), cnieruduky ananusupyembix npo0.

- Y ienro BHUMaHue MexayHapogHoi cucteme equnul (CH).

- B BBIBOZIaX MOAUEPKHY MPAKTUIECKYIO 3HAUMMOCTh paOOTHl B MEXKTyHAPOTHOM KOHTEKCTE.

[ToaroToBka ycTHOTO BBICTYTIJICHUS:

1. Jlea cuenapusi: I[lomroToBmro aBa BapuaHTa [OKJIAJa: OCHOBHOW Ha PYCCKOM (IUis
OOJIBIIMHCTBA ayIUTOPHH) U COKPAIIEHHBIH KIIIOUEBON COOOLIECHHS HA aHTJIMHCKOM (JUIs TOCTH).
Bo3MoxHO, 3amiaHupylo Bpems U TEepeBOAa WJIM TIONPOINY ITOMOIIH aHTJIOTOBOPSIIETO
KOJIJIETH.

2. Ilpaktuka: OTpeneTHpyr0 BBICTYIUICHHE Ha OO0OMX s3bIKax, oOpamiasi BHUMaHUE Ha
IPOM3HOLIEHHE MPO(PECCHOHANBHBIX TEPMUHOB Ha aHTIIHMICKOM.

3. Bo Bpemst BBICTYTUICHUS:

- Hauny c npuBeTcTBUS Ha ABYX S3bIKaX.

- Byny compoBoxnaTh moKa3 pyCCKUX CJIalJIOB MOSICHEHWEM Ha PYCCKOM, HO BBIACITIO BpPEMsI
(HampuMep, B KOHILIE) Ul KPaTKOro pe3loMe Ha aHTJUIICKOM C HCIOJb30BAHUEM AHTIIMHCKUX
CJIAaIOB.

- ByibTe rOTOB OTBETHTH Ha BOIIPOCH! KaK Ha PYCCKOM, TaK M Ha IMPOCTOM aHTJIHICKOM.

[lens: ObecnieunTh TOHUMAHUE BCEMH NPHUCYTCTBYIONIMMHU CYTH PaOOTHI, €€ pe3ylbTaToB U
3HaYMMOCTH, CO0JII01ast MPo(hecCHOHAIbHBIE HOPMBI MPEICTaBIEHUS HHPOPMAIUH.

DopmupyeMasi KOMIETCHIMS Nuaukaropsl ¢hopMHPOBAHHOCTH KOMIIETEHIMHU
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I1K-4 Cnocoben pemiaTh
TEXHOJIOTUYECKHE 3a7a4d,
MIOCTABJICHHBIC CIEIHATICTOM OoJee
BBICOKON KBaNM(UKAIMUA, U BBIOUPATH
TEXHUYECKHE CPEJCTBA U METOJIbI UX
UCTIBITAaHUH, WHIUKATOpaMHU
JOCTHKEHUSI KOTOPOU SIBIISICTCSI:

IIK-4.1. IIpoBOOWUT TMOWUCK W  CHCTEMATH3aIIHIO
uH(poOpManuK Ui BBHIOOpPA ONTHUMAIIBHBIX METOJIOB U
METOJMK CHHTE3a M XapaKTepu3auu (yHKIIMOHAIHHOTO
Marepuaa (BellecTBa);

I1K-4.2. OcymecTBiasieT moa0Op BEHIECTB M BBIOOD
ONTHMAJIIFHBIX YCIOBHUU JJIs CHHTE3a (PYHKIIMOHAIBHOTO
Marepuaa (BelecTna);

[1K-4.3. TIpoBomuT XapaKTepH3alMIO IOJIYYEHHOTO
(GyHKIMOHATBLHOTO MaTepuania (BemecTBa) (Qu3HKo-
XMMUYECKUMH METOJIaMH C HCIIOJIb30BAaHHEM THIIOBOTO
HAY4YHOT0 000PYI0BaHMS;

3aoanue 1. Crneyuanucm nocmasun 3aoauy: onpeoeiums cledosvle KOIUYEeCMBA MANCENbIX
memannos (Pb, Cd, HQ) 6 nouse. Kaxou memoo ananusa 6yoem OIITHUMAJIBHBIM onsa ux
00HOBPEMEHHO20 OnpedeneHus?

1) I'paBUMETPHYECKUI aHATIH3.

2) Nonnas xpomaTorpadus.

3) AToMHO-a0COPOIIMOHHAS CIIEKTPOMETPHS € TNIAMEHHON aTOMU3AIHEH.

4) Macc-CrieKTpoMeTpus C MHAYKTUBHO-CBsi3aHHOM 11a3moit (ICP-MS).

Ortger: 4

3aodanue 2. Jna onpedenenus codepoicanus oicene3a (Homomempuieckum Memooom C
CYIbGOCATUYUNIOBOU KUCTOMOU HeOOX0OUMO CO30amb ONPedesleHHYI0 KUCIOMHOCMb cpedbl. Baw
PYKO8OOUmMenb NOCMABUI 3a0ady nooobpams Onmumanvhsli Oygepusiti pacmeop. Kaxoii u3z
nepeuuciennvlx Oyghepos naubonee nooxooum oas cozoanus PH ~2?

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

2) XJ10pHO-YKCYCHOKHUCIBIH Oydep.

3) Ammuaunsriii 6ydep (pH 9-10).

4) docdarusiii Oydpep (pH 7).

Otger: 2

3aoanue 3. Ilpu xapaxmepucmuke H06020 copbenma memooom PDIC (penmeenosckas
@omosnekmpoHHas CneKmpoCKOnUs) bl Noxyuaeme UHGOPMayulo 8 nepayio ouepeds o:

1) Kpucramndeckoil CTpyKType U pa3Mepe YacTHII.

2) DIEMEHTHOM COCTaBE U XMMUYECKOM COCTOSIHMM aTOMOB Ha MMOBEPXHOCTH.

3) Paszmepe 1op u yIeIbHON TTOBEPXHOCTH.

4) Temmnepatypax (a3oBbIX EPEXO/IOB.

Ortser: 2

3amanue 4. VYtBepxkuenue: «llpu mombope ycloBui s SKCTPaKIMKM HOHOB MeTajlia
KOMIUIGKCOHOM B OpraHW4ecKkyro (asy, yBelIWMYeHHWE HWOHHOW CHJIBI BOJTHOW (pa3bl Bcerja
MOBBIIIAET KO (OUIIUEHT pacrpeieICHUD.

1) Bepno

2) Hegepno (IToBbllieHHe HOHHOW CHIJIBI MOXET KaK MOBBIIIATh, TAK M MOHIKATh KO3 UIiueHTt
pacrpesicieHusT B 3aBHCHMOCTH OT TPHPOJBI MOHA M DIKCTpPAreHTa; BO3MOXHO TIPOSBIICHHE
BhICANTUBaIOIETo P deKTa).

Otger: 2

3aoanue 5. Ymeepoicoenue: «Memoo KanuiisapHozo 31eKkmpo@ope3a MO*CHO UCNOb308AMb OJis
PazoeneHus Kak 3apsdiCeHHblX, MaK U HeumpanbHblX Yacmuy (npu UCNOIb308AHUU MUYETTAPHO20
INEKMPOKUHEMUYECKO20 XPOMAMOSPADUUECKO20 PEHCUMA)».

1) BepHo




2) Hesepuo
Ortser: 1
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3amanue 6. PykoBoauTens MOCTaBWJI 3a7adyy HIPOBECTH MOHMCK HHGOpMalUU IO MeEToJaM
ompejieNieHus] TeCTULIUI0OB B Bojae. Kakue Tpu W3 TEpEUHCICHHBIX HAYYHBIX pPecypcoB/0a3
JTAHHBIX SIBJISIFOTCS HanOoJiee pejeBaHTHBIMU U aBTOPUTETHBIMU JJIs1 ATOM 11enn?

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

4) O6brunbie mouckoBuku (Suaekc, Google) 6e3 yrouneHwus.

5) Web of Science umu Scopus.
6) TemaTrueckue OJIOTH XUMHUKOB.
Ortser: 2,3,5

3amanue 7. [Ipu xapakTepHCTHKE CHHTE3MPOBAHHOTO HAHOIOpOIIKa okcuaa muHka (ZnO) c
IOMOILBIO CTaHAAPTHOIO JIAOOPATOPHOI0 00OPYNOBAHUA, KAKHE TPH METO/A U3 IIEPEUUCICHHBIX
Bbl MOKETE IPUMEHUTD U1 NOJy4YeHUs: HHPOPMALIUU O €ro cBoiicTBax?

1) Ckanupyromas siekTponHas Mukpockonust (COM) — st Mopdosioru.

2) SIMP-cniektpockomnus Ha sapax >C.

3) Penrtrenosckas audpaxromerpust (XRD) — as pa3zoBoro cocraBa u pazMepa KpUCTaLTUTOB.

4) KanopuMeTpust CropaHusl.

5) BOT-meTox (aacopOiust a30Ta) — [is yACIbHOW TOBEPXHOCTH.

6) I"azoBast xpomarorpadus.
Ortser: 1,3,5

3amanue 8. VYCTaHOBUTE COOTBETCTBHE MEXKIy aHAIMTHYCCKOW 3aaadeii, TOCTaBICHHOU
PYKOBOJUTENEM, H PEKOMEHIYEMBIM (DPU3UKO-XUMHUYECKHM METO/IOM aHalln3a.

IlocraBnenHas 3agada
1. Onpenenuths (yHKIMOHAIBHBIE TPYIIIBI
MOBEPXHOCTU MOAM(PULIIMPOBAHHOTO CUIIMKATEJIsL.
2. YCTaHOBUTH TOYHYIO MOJICKYJISIPHYIO Maccy |

Ha

CTPYKTYpy HEU3BECTHOTO OpPraHUYECKOTO
COCIMHEHUS, BBIJCIIEHHOTO W3 PacTUTEIHHOIO
CBIPBSI.

3. OmpenenuTh OCHOBHBIE M TIpUMECHBIE (as3bl B
CHUHTE3UPOBAHHOM KEPAMHUYECKOM MaTepHae
4. O1eHUTh TePMUYECKYIO CTaOMJIBHOCTh U CTaJHH
pa3JI0KEeHUSI HOBOT'O OJMMEPHOTO MaTepuana

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

3amanue 9. VYCTaHOBHUTE COOTBETCTBUE MEKIY
WHIUKATOPOM JIJISl €T0 TTPOBEICHMUSI.

Bun tutpoBanus
1. KucnoTHO-OCHOBHOE THTpPOBaHUE CIIa00it
KUCIIOTHl ~ CHJIBHBIM ~ OCHOBaHHMEeM  (TOYKa
HKBUBAJICHTHOCTH B CJIA00IIETIOYHON CPEIC)
2. KowmmnexcoHOMETpUUYECKOE THUTPOBAHUE
noHoB Ca*" tpusionom b.
3. OKHUCIUTENbHO-BOCCTAHOBUTEIBHOE
TUTPOBaHUE (AMXPOMATOMETPHS).

Meton ananuza
A. UK-®ypbe crieKTpocKonus

b.  Macc-cniektpomerpus
paspernieHust (Hampumep,
i ESI-MS)

BBICOKOTO

MALDI-TOF

B. PeHnrrenosckas
(XRD

I TepmorpaBumeTpHuuecKuit
(TT'A)

TUGPaKTOMETPHS

aHaJIn3

BUJIOM TUTPOBAHUA W ONTUMAJIbHBIM

Nunukarop

A. ®enondranenn

b. Mypekcu WM KHUCIOTHBIM XpOM TEMHO-
CUHUHI
B. udenmnamun nmm peppoun
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4. OcamurenbHoe TuTpoBanue (aprenromerpust . Xpomar kamus (K2CrOs) |
o Mopy
OmBer:1-A,2-5,3-B,4-T

3ananue 10. Bam mopy4eHo nmpoBecTH aHaIM3 COJCP KaHUS MOHOB KAJIbLUS U MarHus B 5KECTKOU
BOJI€ KOMIJIEKCOHOMETPHUUECKUM THUTpoBaHHeM (TpuiioHoM b). PacctaBbTe 3Taribl HOArOTOBKU U
IIPOBEJCHUS aHAJIM3a B [IPABUJIBHOM JIOTHYECKOM MTOCIIEI0BATEIBHOCTH.

1. QunpTpoBanue IPoOBI BOIBI IS YaJIEHUs B3BEIICHHBIX YaCTHUII.

2. Ot6op cpenneit mpoOBI BOJIBL.

3. TutpoBaHue aJTMKBOTHI MPOOKI TPUIOHOM b B MpUCYTCTBUM MHIUKATOPA SPUOXPOM UepHBIA T
Uit onpenenenus cymmsl Ca* u Mg?.

4. IIpuroTtoBnenue paboyero pactBopa TpuiioHa b TouHON KOHIIEHTpAIIH.

5. IlepeBoj pe3yIbTaTOB TUTPOBAHUS B €IUHHIIBI MI-9KB/1 wik ©K.

6. TurpoBaHue BTOPON AIMKBOTHI B mienodHor cperae (PH >12) ¢ MHAMKATOPOM MYpPEKCHIOM
IU1s onipeniesieHus Toibko Ca?',

7. Pacuer conepxanus Mg?* o pa3HOCTH.

[TpaBuiibHAS TTOCIIEAOBATEIBHOCTD:
2—-1->4—-3—-56—>7—5

3amanue 12. CnenmanmucT 3ampocui y Bac METOAMKY aHallu3a, KOTopas JOJDKHa 00Jaaarh
BBICOKOM M30MPATENLHOCTBIO (CEIEKTUBHOCTHIO), YYBCTBUTEIHLHOCTBIO U OBITH MPUTOTHOM AJIs
onpezaeneHus 5-10 31eMEHTOB OJHOBPEMEHHO B OJHOU mpoOe. Kakol mMeToa, OCHOBaHHBIM HA
UCIOJIb30BaHUHU MHAYKTUBHO-CBSI3aHHOM I1J1a3Mbl, BBl IOPEKOMEHTyeTe?

Otser: ICP-OES (onTuko-smuccuonnas ciekrpometpusi) uian ICP-MS (macc-ciektpomerpus).

3amanue 13. Jlnsg GOTOMETPHUYECKOTO OMpEIeIeHHsI KOOAIbTa C HUTPO30-R CObI0 HEOOXO0aMMO
ycTpanuTh Memiaromee BiusHue okene3a(lll). Kaxoit Hambonee pacmpocTpaHEHHBIN
MacCKUPYIOIUI peareHT (KOMILJIEKCOH) Bbl BbIOEpeTE /1715l 3TOM 1ienn?

Ortsert: Jlumonnast kucnota / Taptpar / @ropun-uonst / Tpunon b (OATA).

3ananue 14. B pamkax mnpakTUKM BaM IIOCTaBleHa 3ajaya pa3paboTaTh CXeMy
poOOIOITOTOBKY JIJIsl ONPE/ICICHUsI 00IIero conepkanus Mblbsika (AS) B oOpasiie MmouBbI ¢
HOCJEIYIOIUM H3MEPEHUEM METOJIOM aTOMHO-a0COPOLIMOHHOM CIEKTPOMETPUHU C TeHepaluei
ruapuaoB (AAC-IT). Onummre oCHOBHBIE 3Tallbl TAKOH IMPOOOIMOATOTOBKH, 000CHYHTE BHIOOD
pEeareHToB Ui MUHEpalIM3allid U HEOOXOAMMOCTb IEpPeBOJa MbIIIbIKAa B OINPEIEICHHYIO
CTETIeHb OKUCIICHUSI.

Kpurepun onienkn orsera:

YnoMuHaHue O HEOOXOJUMOCTH TOJHOTO pa3pylIeHHs MaTpulbl (Cyxas WM MOKpas
30JIbHOCTh, MEKPOBOJHOBAsI MHHEPATH3AIIHS).

Oo6ocHoBanue BbiOOpa okuciutess (Hanpumep, HNOs + H20:) st mepeBoaa As B As(V).
Vkazanue Ha HeobOxomumocth BocctanoBienus AS(V) mo As(ll) (manpumep, ¢ Kl u
ACKOPOMHOBOMN KUCIIOTOM) /15 3P PEKTUBHOTO THAPUI000pa30BaAHMSL.

JIOrMYHOCTH M TIOJTHOTA OTIMCAHUS TTOCIIEA0BATEILHOCTH.

3ananue 14. B xone NpakTUKU Bbl CHHTE3UPOBAIM KOMIIO3UTHBIM COpOEHT Ha OCHOBE OKCHJa
rpadpena u wmar"eruta (FesOs4) 1y M3BIIEUEHHS OpPraHUYECKMX KpacuTesled U3  BOBL
PykoBoauTens mopyudmi BaM 0XapaKTepU30BaTh MOJNyYeHHbIH Marepuan. Kakue MUHUMYM Tpu
(U3UKO-XMMUYECKMX METOJIa BBl MPEIUIOKHUTE JUISI €ro IMOJIHOW XapaKTePHUCTUKU M KaKylo
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KOHKPETHYI0 MH(OPMALUIO O MaTepuayie BBl MOJYYUTE C MOMOIIBI0 KAXKIOTO M3 BBIOPAHHBIX
MeTo10B? CBSKUTE BHIOOP METOJIOB € MOTEHIIUAIBHBIM TPUMEHEHHEM COPOCHTA.

Kpurepuu onenku orsera:

Bri6op MeTonoB, anekBatHbix nenu (Hanpumep, COM/TEM — Mopdomnorust u pasmep 4acTHII,
XRD - moarBepkIeHHe KpuUCTaUIMYeckux ¢a3 MarHetuta; MWK-cmextpockomust —
NOATBEpXK/IEHNE HaIW4Yug (YHKIMOHAIBHBIX Tpynm okcuaa rpadena; BOT — yxpenbHas
nosepxHocTh; TT'A — TepMuueckast cTaOUIBHOCTb U COCTAB).

Yerkoe onricanue MHGOOPMAIHH, TOTYYaeMO KaXKIBIM METOIOM.

CBs3b XapakTepUCTUK (Hampumep, OoJibllas MOBEPXHOCTb, HAJIMYUE MArHUTHBIX CBOMCTB) C
NPUMEHEHHEM B KQUeCTBE PEreHepupyeMOro MarHUTHOTO COpOeHTA.

CTpyKTypHUpOBaHHOCTb U Hay4Hasi TPAMOTHOCTb OTBETA.

(I)opanyeMaﬂ KOMIICTCHIIUA I/IH)II/IKaTOPLI Cq)OpM]/IpOBaHHOCTH KOMIICTCHIIUH

[K-5 Criocoben ocymectBiaTh | [IK-5.1. BriOupaer Meroasl W CpelncTBa KOHTPOJIS
KOHTPOJIb KauecTBa CBIpBS, | KAYECTBA, CBIPbsSl, KOMIIOHEHTOB M  BBIIyCKaeMOMU
KOMIIOHEHTOB u BBIIIyCKaeMOM | MPOIYKIUN XUMUYECKOIO0 Ha3HAYEHUS] Ha COOTBETCTBUE
HOPOAYKIMM XUMHUYECKOTO0 Ha3HA4YeHUus | TpeOyeMOoi HOPMaTUBHOM JTOKYMEHTAIUH;

noq  pykoBoacTtBoMm  crenpanuctoB | [IK-5.2.  Brmonsser craHmapTHeIE omnepanud  Ha
Oonee  BBICOKOW  KBaTU(HUKALMHM, | TUIIOBOM OOOpPYIOBaHMU JUI XApaKTEPUCTHKH ChIPbS,
UHAMKATOpaMH JIOCTH)KEHUS KOTOPOW | MPOMEXYTOYHON M KOHEYHON NPOAYKIMHU XUMHYECKOTO
ABJIAETCH: IIPOU3BO/ICTBA;

[1K-5.3. CocraBnsieT MpOTOKOJIBI UCIIBITAHUH, OTYETHI O
BBINOJIHEHHOM paboTe 110 3a/laHHOi dopMe;

[1K-5.4. OcyuecTBisiet KOHTPOJIb TOYHOCTH
aHAJTUTMYECKOTO  00Opy/JOBaHMS HAa  COOTBETCTBHE
TpeOyeMOor HOPMATHUBHOM JIOKYMEHTAIIUH.

3ananue 1. OCHOBHBIM JOKYMEHTOM, PETIAMEHTHUPYIOIIMM BBIOOp METO/la KOHTPOJS KauecTBa
CBIPbsI Ha (hapMalleBTUYECKOM IPEANPHUATHH, SBISIETCS

1) MHeHue HavaJIbHUKA CMEHBI.

2) TpeboBaHusT HOPMAaTHBHOM TOKyMEHTAIMHU Ha JaHHoe chipbe (Papmakomnes, [OCT, TV).

3) CtaThsi B HAyYHOM KypHAJIE.

4) IHCTpYyKIUS HA aHATOTUYHBIA TPOAYKT.

OrtBer: 2

3anmanue 2. [Tog KOHTPOJIEM TOYHOCTH aHATUTHYECKOTO 000PYIOBaHUS TTOHUMAIOT:

1) Ero exxeiHEeBHYIO YOOPKY.

2) PerynspHoe mpoBeneHHE MpoIeayp BepudUKAMKU, KATMOPOBKM W TECTHPOBAHHS B
COOTBETCTBUH C pErIaMeHTaMH IS MOATBEP)KACHUS COOTBETCTBHS METPOJIOTHUECKHX
XapaKTEPUCTUK.

3) [Tokymky camoro 1opororo o0OpyaOBaHusI.

4) 3ameHy 000pyI0BaHUS pa3 B TOI.

Ortger: 2

3aganue 3. CraHmapTHOH omepalnueid Ha THUIOBOM OOOPYZOBaHUM JJIsl XapaKTEPUCTUKU
koHeuHoM npoxykuuu HE sBnsercs:

1) U3mepenne pH roroBoro pacTBopa cepuitHbIM PH-MeTpoM.

2) IpoBeneHne KaueCTBEHHOM PEaKIMK «Ha T1a30K» 0€3 UCIOJIb30BaHMUS MPUOOPOB.

3) OmpezienieHue MIOTHOCTH apEOMETPOM.

4) B3BemmBaHue HABECKH MPOIYKTa HA QaHATUTUYCCKHX BECaX.

Ortser: 2
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3aganue 4. Eciu B HOpPMATHBHOW JOKYMEHTAIMM Ha MPOAYKIMIO YKa3aHO OIpeeICHUe
MacCOBOM JI0JIM OCHOBHOTO BEIIECTBA METOJOM THTPUMETPHH, MIPAKTUKAHT 0] PYKOBOJACTBOM
HACTaBHHUKA MOXKET 3aMEHHTh €ro Ha OoJiee OBICTPBIN, HO HE YTBEPIKACHHBIH METO

1) Bepho

2) HeBepuo

Ortger: 2

3ananue 5. [IpOTOKOJ MCIBITAHUI SIBISCTCS FOPUANYCCKA 3HAYMMBIM JOKYMEHTOM M JOJDKCH
COJIepKaTh BCE JIaHHBIC, HEOOXOAWMBIC IUIsl OJHO3HAYHON WACHTU(MUKAIMH TPOOBI, YCIOBHUMA
aHaJIM3a U Pe3yJIbTATOB.

1) Bepno

2) HesepHo

Otsert: 1

3ananue 6. BeiOupas MeTo] KOHTPOJIS KayecTBa TOTOBOTO PacTBOpa aHTHCENTHKA, MPAKTUKAHT
MOJI PyKOBOJACTBOM CHEIHAIKCTA JIOJDKEH YUUTHIBATD:

1) TpeboBanus HopMaTuBHOTO JoKyMeHTa (Hanpumep, 'OCT Ha AaHHBIN aHTHCENTHK).

2) IIpon3BoaUTENBEHOCTD (IIPOITYCKHYIO CIIOCOOHOCTB) METO/1 JUIS TNIAHOBOTO KOHTPOJIS.

3) CToMMOCTh OJIHOTO aHAJIKM3a U JOCTYITHOCTh 000PYIOBaHUS/PEAKTUBOB B JTA0OPATOPUH.

4) JInyHple MPEANOYTCHUS B BLIOOPE METOTUKH.

5) ToabKO 4yBCTBUTEIBHOCTH METO/IA, HTHOPUPYS BCE OCTATBHOE.

6) B03MOXHOCTH NMPOBEACHHUS aHAIN3a B JIOMAIITHUX YCIOBHUSIX.

Ortser: 1, 2, 3

3aganue 7. Ilpu BBINOJHEHHMH CTaHAAPTHBIX ONEpalMid s KOHTPOJS MPOMEKYTOUHOM
MPOIYKIIUH MTPAKTHKAHT JIOJKEH:

1) Ctporo cienoBath yTBEpKICHHOI CTaHAApTHOI onepannoHHoi nporeaype (COI).

2) CaMOCTOSATEIFHO BHOCHTh M3MEHEHHS B METOJIMKY JUTSL YCKOPEHHST PaOOThI.

3) Hcnonb30BaTh TOIBKO MMOBEPEHHOE M ATTECTOBAHHOE 000PY/IOBaHHE.

4) CBOEBPEMEHHO U aKKYPaTHO PErUCTPUPOBATH BCE HCXOIHBIC TAHHBIC B padoueM KypHaie.

5) OTKIIOHSTHCS OT PEeryIaMeHTa, €CIIH OYCHb CICIINT.

6) [IpoBoaKTH M3MEpeHUs Oe3 MpenBapUTEIbHON KaTNOPOBKH PUOOpa.

Otsert: 1, 3,4

3amanue 8. YCTaHOBHUTE COOTBETCTBUE MEXKAY ITAllOM BXOAHOTO KOHTPOIS CBHIPhS M THUIOBOU
CTaHJAPTHOU Omeparueit/aeicTBueM:

DTtan KOHTPOJIsS Tunosas oneparmus/[leiicTBue

1) UnenTudukanms coipbs. A) TutpoBanue, crnekTpodoToMeTpus,
xpomatorpadus no meroauke HJI.

2) OnpeziesieHue OCHOBHOTO BEIIECTBA. b) Cpasuenune HK-cmekrpa c 3TaJOHHBIM,
Ka4eCTBEHHBIC PEaKInH.

3) OueHka 9YuCTOTHI (IPUMECH ). B) N3mepenue TEMIIEPATYPbI
TUTABJICHUST/KUIICHUS, TUIOTHOCTH, ITOKa3aTells
IpeIOMIICHUS.

4) KoHTpOJIb (PU3HUECKUX CBOWCTB. I') ToukocmoitHass WM  Ta30XKUIAKOCTHAsS

xpomarorpadus Ha HAINIHE TPUMECEH.
OtBer: 1-5,2-A,3-1,4-B
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3aganne 9. YCTaHOBHTE COOTBETCTBHE MEXKIy OJJIEMEHTOM NPOTOKOJIA HCHBITAHUA M €ro
Ha3HAUYCHHUEM:

DJIEeMEHT MPOTOKOJIA Haszunauenue
1) YuukanbHbIi HOMEp PoObI U 1ata orbopa. A) OOecrneueHre MPOCICIKUBACMOCTH  (OT
pe3yibTaTta K KOHKPETHON MTapTHH CHIPHS).
2) Cchuika Ha mpuMeHsemyto Meroauky b) IloarBepkieHHE OTBETCTBEHHOCTH 3a

(I'OCT, COII). JIOCTOBEPHOCTD PE3YJIHTATOB.

3) Tabmuupl ¢ ceippiMH u 00OpaboTaHHBIMEH  B) JlokymeHTHpOBaHue YCIIOBUI 51
JTAHHBIMU. BOCIIPOM3BOJUMOCTH aHAJIN3a.

4) IMoanuch UCTIOTHUTEIIS U PYKOBOIUTEIS. I [Tonreepxnenune JIETUTUMHOCTH

HCII0JIb30BAHHOTO METOa KOHTPOJIS.
OmBer: 1-A,2-1,3-B,4-b

3amannel0. PacnonoxuTe B NMPaBHIIBHOW IOCJIEIOBATEIBHOCTH OOIIME 3Tarbl BBIMOJHEHUS
3aJ]a4M 110 KOHTPOJIIO KaueCcTBa IMOCTYIAONIEH PeaKTUBHON BOBI:

1) OT6op mpOOkI 110 UHCTPYKIMU U €€ PETHUCTPAILHSL.

2) TIlomroroBka Kk paboTe W TMPOBEPKa/KaTMOPOBKA HEOOXOIUMOTO  00OpYIOBAHHMS
(xoHIyKTOMETp, PH-METD).

3) IIpoBenenre usmepenuii (yaenbHas dJIEKTPONpoBogHOCTh, PH) B cootBercTBHM ¢ COIL.

4) CpaBHEHHE TOJYYCHHBIX PE3YJIbTATOB C HOPMAaMH, YKa3aHHbIMA B TY WM BHYTPCHHEM
perJameHTe.

5) BHeceHune JaHHBIX B )KypHAJI KOHTPOJIS U 0hOpMIICHHE pe3yJIbTaTa.

OmBer:1 >2—>3—-4—->5

3aganue 11. Pacmonoxkure 3Tambl MPOLEAYPbl KOHTPOJS TOYHOCTU AHAIUTHYECKHUX BECOB B
JIOTHYECKOM IOPSIIKE:

1) BruiroueHue BecoB, IPOTPEB, BEIPABHHUBAHKE 110 YPOBHIO.

2) [IpoBepka HyJIEBBIX OKA3aHHIA.

3) KanubOpoBka BeCOB ¢ MOMOIIBI BCTPOSHHOIO ATAIOHA WM BHEIIHETO KaTHOPOBOYHOIO
Habopa rupb.

4) TlpoBeneHHE TECTOB Ha MOBTOPSIEMOCTh U MOrPELIHOCTh MyTEM B3BEIIMBAHUS CTaHAAPTHOU
TUPH.

5) BHeceHue 3amucu 0 pe3ysibTaTtax KOHTPOIISl B )KypHaI 000py/I0BaHUSL.

OtmBer:1 -2 —>3—>4—->5

3amanne 12. Ha3oBuTe 1Ba OCHOBHBIX BHJAa HOPMAaTHBHOM JIOKYMEHTAllMH, Ha KOTOPYIO
CCBUIAIOTCS TPU BBIOOPE METOa KOHTPOJISE XUMUYECKOH MPOAYKLIMH.

Oteer: TocymapctBennbie cranmapthl ('OCT) wu Texuuueckue ycnous (TY) /
®apmaxkoneinbie cratbu (OC).

3aganue 13. Kakoil Kkm04eBOM BBIBOJA JIOJDKEH COAEP)KAaTh MPOTOKOJ HCHBITAHUH, €CIH
pe3yJIbTaThl aHaIM3a COOTBETCTBYIOT BCEM YCTaHOBJIEHHBIM HOpMam?
OtBer: «O0pazen cooTBeTcTBYET TpeboBaHusM [HazBanue H/|» nnu «IlapTust mpunsray.

3anannel4. Bam mox pyKoOBOACTBOM CHEIMAIUCTa MOPYYEHO MPOBECTH KOHTPOJIb KauyecTBa
MapTHHA COJSHOW KHCIOTHI (peaktuB) Ha coorBercTBHe ['OCT 3118-77. Onwummre Bammm
NEeNCTBUS, HauyMHas OT BBIOOpAa METOJOB W 3akaHuuBas odopmieHuem pesynbrara. Kakue
napameTtpsbl, corsiacHo 'OCT, HyKHO TPOBEPUTH U KAKUMHU METOJIaMH ?

IIpuMepHBIii OTBET:

JlewcTBus:
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1. Uzyuenue HJI (TTK-5.1): [Tonyuaro texct 'OCT 3118-77 «Kucsora consHast. TexHuueckue
ycrnoBusi». Wsywaro paspensl:  «Texnuueckue TpeboBanus» (mapameTrpbl) U «MeToJbl
VCTIBITAHU Y.

2. Omnpenenenue mnepedyHs KoHTponupyembix mapamerpoB: CormacHo ['OCT, masi KHCIOTHI
COJISTHOM Pa30aBJICHHON MPOBEPSIOT: BHEIIHWN BU, MaccoByIO A0y XxjopoBogopoaa (HCI),
maccoByto noiro kenesa (Fe), maccoByro gomo cynbdatoB (SO4*7), MacCOBYO OO
cBoboHOrO XJopa (Clz), MmaccoByto a0it0 Tsxkeabix Metaiios (Ph).

3. TloaroroBka k anamuzam (I1K-5.2, I1K-5.4): ToroBmo HeoOXomumoe OOOpyHAOBaHHE U
peaktuBbl, ykazanuble B [[OCT: mepHyto nocyny, Bechl (IIpOBEPSI0 KATMOPOBKY), TPUOOPHI IS
TUTPOBaHUA, (HOTOKOJOPUMETP WU creKkTpodoToMeTp. ['OTOBIIO cTaHAApTHBIE PACTBOPHI U
TUTPAHTEHI.

4. Tlposenenne ucnsitanuii (ITK-5.2): TlocnenoBaTensHo BoimonHso MeToauku u3 ['OCT:

- MaccoBas gonss HCl: Tutpumerpuvecku (aIKaauMETpHs) € HHIAMKATOPOM METHIOBBIM
OpaHKEBBIM.

- Maccosas noiist Fe: @oToKOIOpUMETPUIECKH € CYTb()OCATUIIUIOBON KUCIOTOM.

- Maccosas nonsa SO+>: TypOugumeTpudecKku ¢ XJI0pHaA0M Oapusi.

- ¥ T.JI., CTPOTO CIIeAys IPOMMCAHHBIM MTPOIIEAYPaM.

5. O6pabotka pesymbtatoB u odopmienue (I1K-5.3): PaccuuThiBaro KOHIIEHTpAIUH 10
dopmyiam 'OCT. CpaBHUBaIO MOJTy4YeHHBIC 3HAYCHUS C HOPMaMH, YKa3aHHBIMH B TaOJIHIe
['OCT mis cOOTBETCTBYIOIIEH MapKH KUCIOTHI. 3aHOIIY BCE JAaHHbIE (YCIOBHS, CHIPBIC JIaHHEIE,
pacdetsl) B pabouwnii xxypHa. COCTaBISAI0 MPOTOKOJ MCHBITAHUN YCTAaHOBICHHOW (OPMBI, TIe
yKa3blBal0: HOMEp MapTUH, [aTy, METOAbl, pe3yibTarhl, 3akitoueHue («CoOTBETCTBYET/HE
coorBerctByeT TpeboBanusm ['OCT 3118-77»). Ilepemaro TpPOTOKON HAa MPOBEPKY
PYKOBOJHTEITIO.

3aganue 15. CMozaenupyiTe CUTYalMIO: MPH IUIAHOBOM KOHTPOJIE TOYHOCTH CHEKTPOPOTOMETpa
[0 W3MEpPEHUI0 ONTHYECKON TIUIOTHOCTH CTAaHJApTHOTO pacTBOpa Kajus JAuxpomaTa Bbl
NOJyYMJIM 3HAYEHHE, BBIXOMAILIEE 3a NPEIENbl JONYCTHUMOIO OTKJIOHEHMs, YKa3aHHOIO B
MHCTpYKUMU 1o Bepudukanuu. ONUIIMTE Bally AajbHEHIINE JEHCTBUS IOJ PYKOBOACTBOM
cneuuanucra Oosee BBICOKOM KBamudukanuu. KakoBbl BO3MOXHBIE MPUYUHBI TaKOTO
OTKJIOHEHMS U KaKHe Ilarv Mo MpUBEACHHUIO 000py/n0oBaHUsl B paboyee COCTOSIHHME MOTYT OBITh
IPEIITPUHAITHI?

IIpuMepHBIil OTBET:

JenicTBus mox pyKOBOJCTBOM:

1. HemennenHas ocTaHOBKAa WCIIOJIb30BaHUSA TMpubopa i pabouux aHaIu30B U
UHGOPMHUPOBaHUE PyKOBOAUTENS (J1aOOpaHTa, HHKEHEPA).

2. TloBropnas mpoBepka: Ilog pyKOBOACTBOM HACTaBHHKA TIOBTOPSIIO  MPOLEAYPY
Bepudukanuu, yzaensss oco0oe BHHUMAaHHE: MPABHJIBHOCTH NPUTOTOBJICHUS CTaHIAPTHOTO
pacTBopa, YUCTOTE U MPAaBUIBHOCTH YCTAHOBKH KIOBET, YCTAHOBKE MPABHJIbHOM IJIMHBI BOJIHBI,
CTaOMIIBHOCTH UCTOYHHUKA CBeTa (Mporpes npubdopa). Bee gelcTBUS TOKYMEHTHPYIO.

3. AHaiH3 BO3MOKHBIX TPHYUH (COBMECTHO C PYKOBOJIUTEIIEM):

- HenpaBunbHas kanubpoBka npudopa («o0HyJIeHHE» 10 XOJI0CTOMY pacTBOpY).

- 3arpsi3HeHHE WIH MTOBPEXKICHUE KIOBETHI (LIaparuHbl).

- HectabuinpHOCTB MM Jlerpajialiisl MCTOYHUKA M3JTyueHHs (J1aMIla HakajmuBaHus, Jl»-namra).

- COoii B pabote (HOTOAETEKTOPA WU JIEKTPOHUKH.

- OmubKa B KOHLEHTPAIMK CTaHJapTHOTo 00pasia.

4. Tlouck M ycTpaHeHHE HEUCIIPABHOCTH (PYKOBOAUTEIIEM U CEPBUCHBIM UHKEHEPOM):

- OunCTKa WIN 3aMEHa KIOBET.

- I[IpoBepka u npu HEOOXOJUMOCTH 3aMEHa UCTOYHHMKA U3ITyUCHHUSL.

- IIpoBeneHne MONHON ammapaTHOW KaaMOpPOBKM IMpuOOpa MO BCTPOCHHBIM WIJIM BHEIIHUM
JTaJIOHaM.
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- [IpoBepka 31eKTPOHHBIX KOMIIOHEHTOB.

5. IloBropnas Bepudukauuss u AokyMmeHTanus: I[lociae BBIMOMHEHUS KOPPEKTUPYIOLIUX
JEUCTBUM TOJ PYKOBOJCTBOM IMPOBOXKY MOBTOPHYIO MOJIHYIO MPOLIEYPY KOHTPOJS TOYHOCTH.
[Tpu nomyyeHUu MOJIOKUTEIBHBIX PE3YJIBTATOB BHOIIY 3aIllMCh B )KypHAJl y4eTa U TEXHHYECKOTrO
oOcimyxuBaHus 00OpyJOBaHUS C yKa3aHMEM: JaThbl, BBISIBJICHHOTO HECOOTBETCTBUS,
NPEANPUHSTHIX JEHCTBHUMA, pPE3yJIbTaTOB TOBTOPHON MPOBEPKH M (HaMUIUK HMCTIOTHUTEICH.
ToabpKO MOCTIe 3TOTO U C pa3peuieHus: pyKOBOIUTENS 000pyA0BaHUE JIOMYCKAeTCsl K JalbHEHIIeH
JKCITyatauuu. Eciu CBOMMH CHJIaMU yCTPaHUTh HEHCIPABHOCTb HE YAAlOCh, PYKOBOJIUTEIb
WHULIUUPYET BBI30B CEPBUCHOM CITYKOBI.

6 IEPEYEHh TH®OPMAIIMOHHBIX TEXHOJIOT UM

WNudopmannoHHbie TEXHOIOTHH — 00ydeHHe B AJIEKTPOHHON 00pa3oBaTeNbHON cpene ¢
[ENbI0 pacCHIMpPEHUs] JOCTyNa K oOOpa3oBaTeNbHBIM pecypcaM, YBEIMYEHUS KOHTAKTHOTO
B3aMMOJICHCTBUS C IpenojaBaTesieM, MOCTPOEHUSI MHAWBHUYaJIbHBIX TPAeKTOPHUM MOATOTOBKH,
00BEKTUBHOTO KOHTPOJII U MOHUTOPUHTA 3HAHUH CTYIEHTOB.

B oOpasoBarenpbHOM mporecce IO JAWCHUIUIMHE  HCIOJB3YIOTCS — CIIEAYIOIINE
MH(POPMALIMOHHBIE TEXHOJIOTUH, SBIISIONIUECS KOMIIOHEHTAaMH DJIEKTPOHHON WH(POPMAIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

o Odpunnansuerii caint BI'TIY;

e Cucrema anektpoHHoro ooyuenus ®I'bOY BO «bI'TIVY »;
e Cucrema « AHTUILIarHaT.BY3»;

® DJICKTPOHHBIC OMOIMOTEYHBIE CUCTEMBI;

MynbTUMEANITHBIE TEXHOJOTUH: UHCTPYKTAX M 3aIIUTa OTYETOB CTYACHTOB MPOBOASITCS
B IIOMELIEHUSX, OOOpYAOBAaHHBIX  HKPaHOM,  BHJAECONPOEKTOPOM,  IEPCOHAIbHBIMU
KOMIIBIOTEpaMHM. OJTO TO3BOJIIET OKOHOMWTH BpeMs, 3aTpauyMBaeMO€ Ha H3JI0KECHHE
HE0OXOJUMOr0 MaTepHasa, U yYBEIMUUTh €ro 00beM; TUCTAaHIIMOHHAs (hopMa KOHCYJIbTAII BO
BpeMsl MPOXOXKACHHUSI KOHKPETHBIX ATAloOB MPAKTUKA W MOATOTOBKM OTYETA; KOMIIbIOTEPHBIE
TEXHOJOTMM M MPOTrpaMMHBbIE MPOAYKTHI, HEOOXoauMble JUisi cOopa W CHUCTeMAaTH3alHu
uH(pOopMaIH, MPOBEACHUS TPeOYyEMBIX MPOrpaMMOi TPAKTUKU PACYETOB U T.JI.

7 OCOBEHHOCTMU NMPOXOKAEHUSA ITPAKTUKU NHBAJIMJAMUA U JIMOAMMU C
OT'PAHUYEHHBIMH BO3MOKXHOCTAMMU 310POBbA

[Ipu oOyueHUM nHII C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0pPOBbS TMPUMEHSIOTCS
AJalITUBHBIC O6p330BaTeJ'IBHBI€ TEXHOJIOTHUU B COOTBCTCTBHU C YCIIOBUAMH, U3JI0KCHHBIMU B
paznene «OcoOeHHOCTH peanu3alu 00pa3oBaTeIbHOM MPOTpaMMBbl Il WHBAJIUAOB MU JIUIL C
OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH ~ 3JIOPOBbS» OCHOBHOH 00pa3oBaTeIbHOW  IPOTPaMMBbI
(MCTIONTB30BaHKE CIICUATBHBIX YUEOHBIX MOCOOUI M TUJAKTUIECKUX MAaTepPHATIOB, CIIEIIMATbHBIX
TEXHUYCCKUX Cp€aACTB O6y‘-IeHI/I$[ KOJIJICKTUBHOT'O n HHIAWBUAYaJIbHOTI'O IOJIb30BaHU,
MpEeAOCTaBIEHHE  YCIYr  acCUCTeHTa  (ITOMOINHMKA),  OKa3bIBAIOIMIETO  OOYyYaronIuMCs
HEOOXOJUMYI0 TEXHHUYECKYI0 MOMOIIb M T. M.) ¢ Y4ETOM HMHIUBUIYaTbHBIX OCOOEHHOCTEH
oOydJaronuxcs.

Jns oOydamuxcsi ¢ OTrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI MIPEIYCMOTPEHBI
crenyromme GopMbl OPTaHU3AIMH ITeJarOTHYECKOTO MPOoIiecca U KOHTPOJIS 3HAHHN:

- UTsI cTabOBUISTIIHX:

oOecrnieunBaeTCs MHINBUAYaTbHOE paBHOMEpHOE ocBemeHue He MeHee 300 okc;

AJid  BBIIIOJHCHHUA KOHTPOJIbHBIX 3al[aHI/Iﬁ npu HGOGXOIII/IMOCTI/I MMpeaAOCTaBJIAACTCA
YBEJIMUMUBAIOIIIEE YCTPOHCTBO;
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3a/laHus JJIsl BBIIOJIHCHUS, a TAKXKE MHCTPYKIIMHU O TIOPSIKE BBIMOJHECHUS KOHTPOJIBHBIX
3aaHui 0hOPMIISIOTCS yBeIUUYeHHBIM IpudToM (pasmep 16-20);

- JUTSI TITYXHX U CIIa00CTBIIIAIINX

o0ecrieurBaeTCcsl HAIMYHE 3BYKOYCHIIMBAIOIICH armapaTypbl KOJJICKTHBHOTO T0JIb30BaHUS,
Opd  HEOOXOJMMOCTH OOYYaroIUMCs TPEIOCTAaBIISCTCS 3BYKOYCHJIMBAIOLIAsl —ammaparypa
WH/IMBUYJIBHOTO TTOJIb30BaHMS,

- JUIS JIUIL C TSDKEJIBIMU HAPYIICHUSMHU PEYH, TIYyXUX, CIa0OCTBIIIAIINX BCE KOHTPOJIBHBIE
3aJ]aHUs 10 KEJIAHUIO MOTYT MIPOBOIUTHCS B TUCHBMEHHOU (hopMe.

OcHoBHOM (QOpMOIi OpraHU3alUY MTEJATOTHYECKOTO MPOIIecca SIBISICTCS HHTETPUPOBAHHOE
o0yueHHe WHBAIUIOB, T.€. BCE OOYyYarOIIUECs ydyaTcs B CMEIIAHHBIX TpPYMIax, HMEIOT
BO3MO>KHOCTH TIOCTOSIHHO OOIIAThCS CO CBEPCTHUKAMM, JIETYEe aAaNTUPYIOTCS B COITUYME.

8 CIIMCOK JIMTEPATYPbI ! QJIEKTPOHHBIX PECYPCOB

8.1 JIutepartypa

OcHoBHas JUTEpaTypa
1. beckos, B.C. O0mas xuMuyeckasi TexHojorusi: yueOHuk ans By3oB /B.C. beckos. -
M.: Akagemknura, 2006. — 452 ¢. (30 x3.)
JlonoJHuTeIbHASA JINTEpaTypa
1. Crapanukuii, I'. B. Dxonorus: y4e6. mocodue it CTyI€HTOB XUMHKO-TEXHOJIOTHYECKUX
creir. By3oB / I'. B. Cragaunkwii, A. U. Poguonos. - M.: Beicu. mik., 1988. - 272 c.: un. (2 3k3.)
2. bapanos, A. B. IlpuMeHeHHe MMHUTAIIMOHHOTO MOJICIIMPOBAHUS NPU AHAJIHM3€ CIOXKHBIX
XHUMHKO - TexHojorndeckux cucreM / A. B. bapanos, H. B. Ilerpyxun, A. B. ITytumos. - M.: [6.
u.], 1990. - 48 c. (1 ox3.)
3. OOmas xuMudeckas TexHOJIOTUs. OCHOBHBIE KOHIEMIMKA MPOSKTHPOBAHUS XHUMHUKO-
TEXHOJIOTMYECKHX cucTeM: yueO. s cryn. By3oB / M. M. Kysuenosa [u ap.]; mon pen. X. D.
Xapaammuan. - 2-e usf., nepepad. - CI10. ; M. ; Kpacuonap : Jlaus, 2014. - 384 ¢. (2 9k3.)
4. Komuccapos, 10. A. TIlpoueccsl u annapaTsl XUMHYeckod TexHosoruu. B 5 u. Yactp 1 :
yuebnuk s By3oB / FO. A. Komuccapos, JI. C. Topaees, JI. I1. Benr ; nox penaknueii 10. A.
Komuccaposa. — 2-e uzn., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2022. — 216 c. —
(Beicuiee oopaszoBanue). — ISBN 978-5-534-09099-4. — Tekcr : anekrponnsiii // O6pa3zoBarelib-
Has ruatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473257
5. Kowmmccapos, 0. A. Tlporecchl u ammaparbl XuMU4eckoi TexHojoruu. B 5 4. Yacts 2 :
yueOonuk s By3oB / 10. A. Komuccapos, JI. C. Topaees, . I1. Benr ; moa penakuueii 10. A.
KommccapoBa. — 2-e 3., nepepad. u mor. — Mocksa : M3marensctBo FOpaiit, 2022. — 227 c. —
(Beiciee o6pazoBanme). — ISBN 978-5-534-09101-4. — Tekcr: anexrponHslii // OOpa3zoBarens-
Has iatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473393
6. Komuccapos, H0. A. Ilporeccsl u anmaparsl XuMudeckoil TexHojoruu. B 5 4. Yacte 3 :
yuebnuk s By3oB / FO. A. Komuccapos, JI. C. Topaees, JI. I1. Benr ; noa penaknueii 10. A.
KomuccapoBa. — 2-e uzn., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2022. — 246 c. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-09102-1. — Tekcr : anekrponssii // O6pazoBarelib-
Has ruatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/473394
7. Kowmmccapos, 0. A. TIlpomecchl u anmaparbl XuMu4eckoi TexHojoruu. B 5 4. Yacts 4 :
yueOnuk i By3oB / FO. A. Komuccapos, JI. C. T'opnees, J. I1. Bent ; nox penakuumeii 10. A.
KommccapoBa. — 2-e u3n., nepepad. u mor. — Mocksa : M3marensctBo FOpaiit, 2022. — 323 c. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-09103-8. — Tekcr : anexkrponnsiii // O6pa3zoBareib-
Has wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/473814
8. Kowmmuccapos, H0. A. Ilporeccsl u anmaparsl XUMU4eckoil TexHojoruu. B 5 4. Yacte 5 :
yuebnuk s By3oB / FO. A. Komuccapos, JI. C. Topaees, JI. I1. Benr ; noa penakuueii 10. A.
KomuccapoBa. — 2-e uzn., nepepad. u nom. — Mocksa : M3narensctBo FOpaiit, 2022. — 208 c. —


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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(Boiciiee oopazoBanue). — ISBN 978-5-534-09104-5. — Tekcer : anexTponnsiii // O6pa3oBareib-
Has tutardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473815
9.  Ocrepman, JleB AGpamoBuu. Xpomarorpadus OenTKoB ¥ HYKIEHHOBBIX KHUCJIOT | HAy4HOE
uznanue / JI. A. Ocrtepman ; orB. pea. I. Il. I'eoprueB ; AH CCCP, Cekiust XHMHKO-
TEXHOJIOTHYECKUX U OMOJIOTHYeCKUX Hayk. - M.: Hayka, 1985. - 536 ¢. (1 7k3.)
10. OOmas  xuMuyeckas  TEXHOJOTHS.  METOHOoJOrusi  MPOEKTHUPOBAHUS  XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB: yuel. s crya. By3os / . M. Kysunenosa [u ap.] ; mox pen. X. D.
Xapaamnun. - 2-€ usf., nepepad. - CII6.; M. ; Kpacuonap : Jlans, 2013. - 448 ¢. (2 7k3.)
11. Hparo, P. ®usnueckue meroap! B xumuu: B 2 1. T. 1/ P. Jlparo; nep. A. A CosioBbsi-
HoBa; pea. O. A Peyrosa. - M.: Mup, 1981. - 422 c. (2 3k3.)
12. Hparo, P. ®uzuueckue meronsl B xumuu: B 2 1. T. 2 / P. JIparo; nep. A. A. ConoBbsi-
HoBa; pea. O. A Peyrosa. - M: Mup, 1981. - 456 c. (2 9k3.)
13. 3notaukoBa, O. I'. Kparkuii cnpaBounuk no xumuu [Text] / 3. I'. 3norHukosa, 2-¢
u3., ucnp. u gomn. - M. ; CII6. [u ap.]: [Turep, 2003. - 191 c. - (KapmanHblii cripaBoyHHK) (2
9K3.)
14. OOmmii Kypc MpOIECCOB M alapaToB XMMHYECKOH TexHojoruu [Text]: yueb. mus
CTY/I. By30B 10 XMMHUKO-TEXHOJIOTUYECKUM HanpasiieHusM u crell. / B. I'. Alinmreiis. - M.: Jlo-
roc: Bercr. k., 2002 - Ku.1. - 887 c. (6 5k3.)
15. [Moceimaiiko, B. . Xumuueckue metoss! ananusa / B. U. Tlocemaiiko, H. A. Ko3sipe-
Ba, B. U. Jlorauesa. - M.: Beicm. mik., 1989. - 448 c. (1 k3.)
16. IOwumnr, 'anen, B. MHcTpymMeHTanbHBIE METOBI XUMHUYECKOTO aHanu3a: [lep. ¢ anri. / B.
Ianen, FOunr / nep.: E. H. Jlopoxosa, I'. H. ITpoxoposa. - M.: Mup, 1989. - 608 c. (1 3k3.)
8.2 ba3bl JaHHBIX U HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

1. XuMuK.ru http://www.xumuk.ru - 3aech MOXHO HaiiTH HH()OPMAIIMIO IO Pa3IHYHBIM
paznenaM xumuu. MHTepdeiic B BhICIIEH CTENEHH APY’KECTBEHHBIH, MIPSAMO C IIaBHOW CTPAHUIIBI
JOCTyIHA ObICTpasi HAaBUTALUA M0 « XUMUYECKOU SHITUKIIOTIECTUI .

2. [Topran Hay4Hoit anektponnoi oubmrorexu http://elibrary.ru/defaultx.asp

8.3 DJ1IeKTPOHHO-0MOIN0TEeYHbIE pecypChl
1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news

2. OBC «Opaiit» https://urait.ru

9 MATEPHUAJIBHO-TEXHUYECKAS BA3A

MatepuanbHbIM TEXHMUYECKUM O0O€CIeYeHHEeM IPOU3BOJACTBEHHON (TEXHOJOTHYECKOMN)
OPaKTUKA 10 TMOJMYyYEHHIO NPOPECCHOHATIBHBIX YMEHHH U ombITa NpodeccHoHANbHOM
NEeSITETIHHOCTH  SIBJISIETCS:  YKOMIUIEKTOBAHHBIE B COOTBETCTBHM CO CTaHAAPTOM XHUMHUYECKHUE
nabopaTopuu, BKJIIOYAIOIIME B Ce0sf KOMIBIOTEPH C MYJIbTUMEIUHHBIM MPOEKTOPOM,
XUMUYECKHE PEAKTUBBI, yIeOHO-1a00paTopHOE 000pYAOBAHHE, B TOM YHUCIIE:

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

- BBICOKOA (D (PEKTUBHYIO )XKHIKOCTHYIO M Ta30BYIO XpoMaTorpaduto;
- perTrenoBckuilt Munuandpaxromerp MD-10, pacTpoBslii asekTpoHHBINH MUKpockon LEO—
1420 c pentrenoBckuMm cniekrpomerpoM RONTEC;

- aTOMHO-abcopOumonHsIit ciektpomerp AAC (Analyst 2000),

- criekTpoMeTp peHTreHodayopectenTHeiir DPA OPTIM X,

- ciekTpoMeTp peHTreHoduryopectenTHeiii Advant X,

- ONTUYECKUIT MUKPOCKOII,

- peHTreHorpagpuuecKuii TuPpakToMeTp.


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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CamocrodarenbHas paboTa CTYJACHTOB OPraHU3YeTCA B ayIUTOPHSIX OCHAIEHHBIX KOMIIb-
IOTEPHON TEXHHUKOW C BBIXOJIOM B DJICKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEy BY-
34, B CIICHUAJIM3UPOBAHHBIX na6opaTop1/151x M0 AMCHUIIIIMHE, 4 TAKXKC B 3aJIaX NOCTYIIa B JIOKAJIb-
Hyto ceTh BITIY.

JIuueH3oHHOE TMpOTrpaMMHOE OOECHEUYeHHE: ONEPAIllMOHHbIE CHUCTEMBI CEMEMCTBa
Windows, Linux; oducusie mporpammber Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Paspabotuuk: JlaBpentseBa C.M, kanauaaT OMOJOrMYECKUX HAYK, JOIECHT Kadeapbl XUMUH.
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10 IMCT UIBSMEHEHUWI U JONTOJIHEHUM

YTBep:KaeHne U3MeHEeHHil B mporpaMmMe NpakTHKH s peaiusamuu B 2024/2025
y4. I.

[IporpaMma mMpakTHKH TEPECMOTPEHa, OOCYXJeHa W OJ00peHa Ui peain3alud B
2024/2025 yuebHnoMm rony Ha 3acenanuu kadenpbl xumuu (mporokon Ne 8 or 30 mast 2024 r.).

YTBep:KaeHne H3MEHEHU i U IONOJTHEHHIl B POorpaMMe MPaKTHKH JUIS Peajiu3anuu
B 2025/2026 yu. r.

PII/I mepecmoTpeHa, obcyxiaeHa u omoOpeHa s peanusaiuu B 2025/2026 ydueOHOM
rojy. Ha 3acefaHuu kadeapsl xumun (Mpotokod Ne 6 ot 26 mapra 2025 r.).
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11 IPUJIOKEHUA

[Ipunoxenue 1
MMHUCTEPCTBO ITPOCBEIEHU I POCCUHNCKON
OEJIEPALINU
denepanbHOE TOCYIAPCTBEHHOE OKOIKETHOE
0011e00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO O0PA30BaAHHUS
«braroBereHCKuil rocy1apcTBEHHBIN Tearorn4ecKuii
YHHUBEPCHTET
EctecTBeHHO-reorpadmuyeckuii hakyinbTeT

Kadenpa xumun

AHEBHUK 5
[10 ITPONU3BOACTBEHHOMU (TEXHOJIOI' MYECKON)

[TPAKTUKE

Crynenta

rpynnsl 3X N.0O. ®amunus
naTa MOAINCH

PyxoBoaurens:

y4. CTEIIEHb, N.0. Gamumus

3BaHHUC, ara MO INCH

JOJXKHOCTD



bnarosemenck 20
1. damunus, UMsi, OTIECTBO
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2. ®DakynbTeT

4. Kypc

5. Hanpapnenue noaroToBku, npoQuiib

6. Ilpennpusrue

7. MecToHaX0XIeHUE

8. Pykosomurens ot BI'TIY

(Pamummus 1.0.)
9. PykoBoauTelnb OT MPOPHUIBHON OpraHH3aIiK

(Pamumnus 1.0.)
10. Cpoku mpakTUKH
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CBEJEHUA O HPOH3B9I[CTBEHHOP1
(TEXHOJIOI'MYECKOMN) ITPAKTHUKE
(3anoJIHsIeTCSsl CTY/ICHTOM eKeITHEBHO)

Ymwucio,
MECSII, TOI

Kparkoe comep:kanue BHITIOTHSAEMBIX PaboT
(3armoJTHSIETCSI €XKETHEBHO)
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[Toanuck pyKOBOIUTENS MPAKTUKHA OT MPEIIPUSTHS
[Toanuck pykoBoauTens npaktuku ot bI'TTY
OT3bIB Ha CTy/IeHTa ___ Kypca
ecTecTBeHHO-Teorpaduyeckoro pakyapTeTa
bnarosenieHCKOro rocyjapcTBEHHOI0O Me€1aroru4eckoro
yHUBepcuTeTa, HanpasiaeHus noarotrosku 04.03.01.
«Xumust», TpouITh « AHATUTHYCCKAS XUMHUSD)

(®HO)
c 20 r. 1O 20 1. mpomen(na)

MPOM3BOCTBCHHYIO (TEXHOJIIOTHUYECKYIO) IPAKTHKY B

(HaMMEHOBAaHWE OPTaHU3AIIH )

B nepuon npakTuky BeIMOMHSI(71a) 00S13aHHOCTH

3a BpeMs IPOXOXKIEHUS MPAKTUKU

(®UO)

nokasas(Jia) YPOBEHb
TEOPETUYECKOMN MOATOTOBKH,
yMEHHUE NPUMEHATH U UCIOIb30BaTh 3HAHUS, TOJTYYCHHBIE B
YHHUBEPCHUTETE, IS PEIICHHS TOCTABICHHBIX MMPAKTHYECKIX
3agau. [IporpaMma npakTHKU BHITOTHEHA MOTHOCTHIO
(uacTnuHo). B nenom paboTa npakTukaHTa

(DUO)
3aCIIYKUBACT OLCHKU

PykoBoauTenb OT MpeanpusiTHs / /
nonmucs PO




PykoBomurens ot BI'TIY
noanucs GO
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3AKIIIOYEHUE CTYJIEHTA
10 UTOTaM MPAKTUKH U €T0 MPEUIOKEHUS 110
COBEPIICHCTBOBAHUIO MPAKTUKHU U TI0 YIIYUYIICHUIO paOOTHI
NPEANPUATHS, YIPEKACHHs (3aONHAET CTYACHT 10
COTJIACOBaHUIO C PYKOBOJUTETIEM MPAKTUKHU OT
MIPEATPUSITHS )

Crynent / /
nonamucs PO
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[Tpunoxenue 2
[Tpunoxenue 1
MMHUCTEPCTBO ITPOCBEIEHU S POCCUNCKOM ®EJEPAITUN
denepalibHOE TOCYAapCTBEHHOE OI0/KETHOE 00111€00pa30BaTeIbHOE YUPEKICHIE BHICIIETO
o0Opa3oBaHUs
«bnaroBeneHCKUii rocyJapCTBEHHBIN MEAarornyeCKuii YHUBEPCUTET»
EcrecTBenHO-reorpaduiecknii hakynbTeT
Kadenpa xumun

OTYET
I10 TTPOM3BOJICTBEHHO! (TEXHOJIOI' MUECKOW) ITPAKTUKE

HUcnonaurenn: H.0. Qamunus
CTYIEHT rpymisl 3X dama noonuce

PykoBoaurens: U.0. Damunus
y4. CTCIICHb, 3BaHUC, dama noonuce

OJDKHOCTD

bnarosemenck 20



Conepxanue
BBEJIEHUE
Jla6opatopuss OOO
AN Y oF: 1y o10)1 ()3 ) o) S
1.1 KpaTkas ucropudeckas cripaBka

1.3 Haznauenue npeanpusTus, IpUMEHEHUsS TOTOBOM

TIPOYKIHHM . ..o ceeeenneeneeneennnen.

1.4 CpoiicTBa U Ka4eCTBO MCXOJIHOTO ChIPbs, BCIIOMOTaTEIbHBIX MaTEpUaIOB U
rOTOBOr0 MpoaykTa, TexHuueckue ycinoBus, ['OCTsl, MeTOAbl KOHTPOJIS
1.5 Xumusm nporecca, BIMSIHUE TEXHOJOTHYECKUX ITapaMETPOB Ha Ka4yeCTBO I10-
Jy4yaeMoun MIPOIYKIIHH, MO/IEJIb KUHETUKHU npotec-

1.6 Texnonormueckass cxeMa IIpoliecca, pexuM padoTel  000pyHOBa-
1.7 IlpoTHBONIOXKAPHBIE MEPOTIPHUSTHS, MEPBI IO OXPaHE TPY/a, BEHTHIISIIHS,
OCBEIICHUE,

O 0] 481 351 (P

1.8 Ucrounuku cHaOKEHUS YHEPTUCH, NCITOJI30BaHNE BTOPUIHBIX PECYPCOB;

1.9 ABTOMaTH3MpOBaHHAs CUCTEMa YNPABJIECHUS TEXHOJOTMUECKUM MPOLIECCOM
/ACY

72
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[Tpunoxenue 3
[Tpunoxenue 1
MMHUCTEPCTBO ITPOCBEIEHU S POCCUNCKOM ®EJEPAITUN
denepalibHOE TOCYAapCTBEHHOE OI0/KETHOE 00111€00pa30BaTeIbHOE YUPEKICHIE BHICIIETO
o0Opa3oBaHUs
«bnaroBeneHCKUii rocyJapCTBEHHBIN MEAarornyeCKuii YHUBEPCUTET»
EcrecTBenHO-reorpaduiecknii hakynbTeT
Kadenpa xumun

Y1Bepxaaro
3aB. kadenpoii
N.B. Eroposa
« » 20 T.

WHAVBUIY AJIbHOE 3AJIAHUE
Ha IMPOU3BOACTBCHHYIO (TCXHOJ'IOFI/I‘IGCKYI-O) ITPAKTHUKY
CTyJEHTa

1. Mecto npoxo1eHus! IPaKTUKH

2. CpoKH MPOXOKICHUS TIPAKTHKU
3. Coneprxanue npakTHky (MepedeHb MoAIekaux pa3paboTke BOMPOCOB)

4. [lepeueHb MaTepuanoB NPUIOKEHUS (HAIUYUE YepTexkel, Tabnull, rpaduKoB, CXeM,
IPOTPaMMHBIX MPOJIYKTOB, MIUTIOCTPATUBHOTO MaTepuasa H T.I1.)

5. Jlara BeIauu 3a1aHUs

[Togmuce PYKOBOOUTEIIA IIPAKTHUKU OT NPCAIIPUATUA

noamucek [ ®UO/
IToanuce pykoBoaurens npakTuku ot bI'TIY

noamucek [ ®UO/
3anaHue NpUHAI K UCTIOJIHEHUIO (JaTa)

(moamuck cTyaeHTa)
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[Tpunoxxenue 4
COI''TACOBAHHO YTBEPXIAIO
Hupextop punmnana «AKC «AmypBopokanam»» Pextop ®I'BOY BO «BI'TIY»

UepnasiieB Anekcanp AHATOIbEBUY B.B. lll¢xuna
20 1. 20 T
CoBmecTHBIN pabounii rpaduk (TU1aH) TPOBEACHUS MPOU3BOACTBEHHON (TEXHOJIOTHYECKOHN ) MPAKTUKH
Ne | Paszgensl (3Tamsl) Buapl yueOHOI paboThI Ha MpaKTHKE Cpoku OTBeTCTBEHHBIN
MIPaKTUKU
1 | Opranuzanuonnslii | CocTaBieHue U NOAMNUCAHUE JOTOBOPOB 3aB. Kageapoi, PYKOBOJUTEID

IMPAKTHUKH, PYKOBOAUTCIIb IIPAKTHUKU
OT IIPCAIIPUATHUA

CocraBnenue pabovero rpaduka (TuiaHa) TPOBEACHUS 3asB. kadempoi, PYKOBOJUTENH
MPAKTUKU NPAKTUKH, PYKOBOIUTENb MPAKTHKU
OT MPEATIPUSTHS
Pacnipenenenne oOyuarommuxcs mo paboyuM MecTam | PykoBoauTens mpakTUKH
BHJIaM paboT
YcraHoBoYHAsI KOH(PEPEHITUS, HHCTPYKTAXK PykoBoauTens mpakTUKH
2 OcHoBHOM BBOIHBIN HHCTPYKTaX HA TIPEINPUITHH PykoBoaurensb MPAKTUKU oT
TIPEPHUSTHS
KoHcynbranuu st CTYJICHTOB PykoBoauTeh MPaKkTUKH,
PYKOBOJHUTEINb MIPAKTHKU oT
OpTraHu3aIu
Texymuii KOHTPOJIb PabOTHI CTYIEHTOB PykoBoauTesh MpakTUKH,
PYKOBOTUTEITH MIPAKTHKH oT
OpTraHHu3aII
OdopmiieHHE OTIETHOM TOKYMEHTAIIUN PykoBoguTebh MPAKTHKH,
PYKOBOJIUTEIND MIPAKTUKU oT
OpTaHHU3aIIN
3 | 3akmountensHbli | [IpoBepka OTYETHOW JOKYMEHTAIIUU U UTOrOBas PykoBoauTens mpakTUKu
KoH(epeHmst

PyxoBomurens npaktuku /C.U. JlaBpeHThEBa/



